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Getting Started

Opening a new project
To open a new project:

= On the Project menu, click New.

D .

= On the Standard toolbar, select New
= On the keyboard, press Ctrl + N

Opening a project
To open an existing project

=  On the Project menu, click Open. The Open dialog box appears. Select the file you want to open.

=  On the Standard toolbar, select Open i. The Open dialog box appears. Select the file you want
to open.

= Ctrl + O. The Open dialog box appears. Select the file you want to open.

Downloading a Project

The Download process transfers your project from the PC to the controller. Before you can download a project,
you must connect the PLC to your PC via a proprietary programming cable.

Note that M90/91 PLCs comprise a built-in serial port for this purpose. Jazz controllers do not comprise serial
ports. Add-on port modules, such as the JZ-PRG programming kit which is available by separate order, plug into
the Jazz Jack to provide an interface for program download.

To download a project to a controller:

Connect the PC to the PLC.
2. Click the Download icon on the Standard toolbar.

w- e @ B R = .
=

D owriload| :

3. The Download Window opens with Download Sections. Those sections which have yet to be downloaded

to a controller will be selected. If you have made no changes in the project since the last download, you
have to select the Download Sections manually. Click OK.
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Fe Download (ID = 3,7-15)

) .
(‘ Download Sections
Y
ak.
I E Ladder
v [Ei Llglys Cancel
¥ 2* aiables
I [T| Timers Set Al
I H'w! Configuration
Clear All
¥ 23 190 OPLC Modsm Configuration =

[¥ BB SH5 Configuration

{* Enable project upload

" Dizable project upload ddvarced 5

dvanced Cptions

rF Check Hw Configuration before download
- [v Check SMS before download
n7 Diownload to netwark, units IS,?-'I ]

v Create Download File

Fower-Up Yalues:

" Retain values [Battery Backup)
{* |nitialize data types excluding M| & MB 0-15 [M30 Style)

The key at the top tells you if the project is password protected. If so, the password will have to be
supplied at upload.

Note Ladder Image and Project Symbols option. If you do not select this option, the Ladder program
cannot be uploaded to a PC for editing. You only be able to view the uploaded program in STL. To enable
the Ladder program to upload from the PLC into a PC, select this option.

Note the different Power-up value (Battery Backup) options.

4. The Downloading Progress window opens. This window closes when download is complete.

|S ending Screenz...9

Are USB port adapters available?
If your PC contains only USB ports, you can connect a Unitronics OPLC via a compatible, external USB-to-serial
converter.

Unitronics offers a USB-to-serial converter that has been tested for compatibility with OPLC controllers. This
converter can be ordered from local Unitronics distributor, using part number MJ10-22-CS35.
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Uploading a Project
Select Upload from the Controller menu.

1
2. Two options are displayed: Upload, and Upload from Network ID.
3. Upload from:

- a stand-alone PLC by clicking on the Upload button

= - from a specific M90 on a network by selecting the M90's ID number as shown below.
Controller Ladder window Help &%
i Debug F3 lisplays ** “ariables | 7] & &
" Dovrload th. Logic. Clock. Store. |
A
Fﬂ e Ipload Fram Mebworl: 10 IT

Hw Configuration

ﬁ PC todem Configuratian
ﬁ k30 Modem Configuration
SMS Corfiguration

W% Operating System

BY 190 0PLE Settings

4. All sections of the project in will upload.

Note o Note that if the program is protected by a password, you must supply this password in order
to upload.
] Security restriction: if a PLC operator enters a wrong password 3 times, the PLC

automatically disables program upload for that program.

Project Properties

Project properties include:

= General information, including password protection
= History
= Statistics
To access program properties
1. Display project properties by selecting Properties from the Project menu. The project Properties box
opens.

2. Select property topics by clicking the tabs.
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D:ATemperature U390 Properties

General

When you select General, the fields are blank. You enter all of the project information manually. An example is
shown below.
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Temperature
C.J. Bereck
M. Migenes

5.0.5. Percuszion, Ltd.

Contrals temperature of halding raom

Thiz program controlz the temperature in the

holding room where diums are cooled after
the steaming process.
The Temperature program is to be uzed in all

Password
You can apply password protection to your program. This will prevent anyone who does not have the password
from uploading the program from the PLC.

Note o Security restriction: if a PLC operator enters a wrong password 3 times, the PLC
automatically disables program upload for that program.

History
When you first open History, the field is blank. Enter the desired text as shown below.
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'Temperature' was written in June, 2000,

It was modified in August 2000,

Thiz verzion iz tol contral the coaling process in all
holding rooms of all 5.0.5 Percuszion branches
until further notice.

Statistics

When you open Statistics, the progress bars show how much of the project's available space is in use. The statistics
update automatically.

I pc Examples For CDYUS0Ladder' PIDYPID heat-cool.U90 Properties  [X]

General | History [ Stalistics |
Program size [words) 222 of 2048
[T

HMI seariables: 12 of B4
Hil displags: 10 of 80
(1]

Min/ax enbies 2of 8

Lizt size [charactars) 30 of 2048

Modem Size % 30 of 100
(IILLTL]]
SMS Size % 3of 100
|
Upload Data Size 2551 of 16128
(T
Pazsword Protection
B
SellogoPic | Aoy ok | Concal
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Set Logo Pic

You can also import your company's logo into your project. Then, when you print sections of your project, the
logo will be printed at the top of each page.

Ladder Editor

Use the Ladder Editor to create the Ladder diagram that will form the backbone of your project application.

Ladder diagrams are composed of contacts, coils and function block elements. Power flows from left to right in
a Ladder diagram.

Use the Ladder Editor to:

=  Place and connect Ladder program elements.
=  Apply Compare, Math, Logic, Clock and Loop functions.
= Place Comments on Ladder nets.

Ladder Editor view:

I Tt | { FAuk £ ¥ 45k -(FI)-| Contacts, Coils, Compare, Math, Logic, Clock, Store. LDDD.| R | @ -

a8 Anather way of counting, or fracking. time, is by counting the number of times the bitvalue of atimer changes. s
In this example, Tirmer 0is setto 10 msec. -

£ Towiewthe presetwalue of the timer, click on the Window menu abowve, then select Timers; the Timer operand listis

1

SB 43 Key #3 iz MB 1 Spstem
preszed aM

2 JSB 46 Key#i6iz- MB 1 System
preszed M

Below, the ' Day of the Week!' function, accessed by selecting 'Clock-Direct-Day of Week' from the toolbox, has been setto =
allow the bellto ring on Monday through Friday. The first 'Hour' function actuates the bell at § am, the second 'Hour' function at

8 2pm. =
3P MBI Systemn - - - - o o - MEB 2 BELL - - - - - e e e
ON BIMGS - - . . .
|| EN EMO EN END
------ DA OF THE WEER HOUR
------ Sunday
FROM 0800
Ta 0&:m

Using the HMI Display Editor

Use this editor to create your HMI application for customizing the operating panel functions to the control task.

Use the Display Editor to:

1. Create text displays that will appear on the LCD. You can create up to 80 displays.
2. Link display text to a variable. You can define up to 50 variables.

3. Configure links, or up to four jumps, to a display.

4. Format the LCD variable display.
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Display Editor view:
| bl == D O B B B e e B o e e el

| c@) Change Dizplay Humber @ [Ehange Wanatle HumEer | lm Sftach Yanable | & Clear Display 1 =

[School Bell Application

School Bell

— aniables:

—Jumps

Jump Conditionsz: To Display:

PLC Display Language
The LCD embedded into M90 series controllers only supports English-language characters.

However, certain PLC models are 'multilingual’ and can display other languages, if the Windows keyboard
layout of the PC you use to build the U90 Ladder application supports that language.
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U90 Ladder versions 4.00 = Unitronics M90 OPLC yienlay Settings
and up contain the PLC e [1“ By SEIEIngS : X
Display Language option. Project Edt View Format |- PLC Display Language settings
. . D) mew Edgarian [E_DS] r
When you install U90 = ulgarian [Phoredic)
Ladder, the Display ) cpen E::;[H ussian]
Settings box opens. D anich
(£4] puid Al Fiwigh
English is the default
language. Selecting o seve Gesman
Geiman(Swizs)
another language enables Save As Greek [Polytorsc)
you to type that language - ) Hebrew
into the HMI Display. Bl Poperties Hungasian
| |itakan (142)
After installation, you can Eﬂm w
change the PLC Display
Language at any time

How to identify Multilingual models
You can see whether a PLC supports Multilingual Displays

= By checking the side of the controller containing the COM ports

Modal: | | _[mooEL:
m || ]| oo |
| sime - (L
- | | |sme xoonoomee | |
81198760 | | | mmmpooooo| |
1 I |
im 1 ." ;1 |
Mutilin gzl LI !
models are models are
marked by 2 or MERIEE o7 2
S ar more
mare = ’ hlack' hoxes .
|
|
|
M | Ij
| U pEm | |
: (T |

= By connecting the PLC to the PC and running U90 Ladder Controller>PLC>Get Version

S ettings Commands

Past: ComM1 d Vieasion
OPLCModet [T Mo12RZL

Reties: [3 - HadwaeRev: [ A

TweOk [1050c =] |DEPI~!!?THPE I Twa ines/Mulliingual |
0/5 Version: [ 72
0/5 Build Mumber: oo

Aghvanced
[ Get Version i
Note o Certain older PLC models may be incorrectly declared as Multilingual PLCs in

Hardware Configuration and after Get Version. In these cases, check the right side
of the controller as described above.
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Changing the PLC Display Language
This example below assumes that you are using a PC that is enabled for both English and French keyboards.
1. The correct Windows Keyboard Layout must be active as shown in the next figure. To learn more about

this topic, search for Keyboard Layouts in Windows Help. Information on keyboard layouts and language
locales is available from http://www.microsoft.com/globaldev/reference/default.mspx.

Bl Eenglish {United States)
W French (France)

The correct keyboard
layout iz active.

Show the Language bar

g Lrdtronics M0 ...

2. InPLC Display Languages, you must have selected the desired language. If you performed this step when
U90 Ladder was installed, you do not need to repeat it; any new project is automatically set to the
language selected in Keyboard Layout.

% Unitronics M90 OPLC| £ pisplay Settings

Project Edt View Format |- PLC Display Language setlings
D) mew Builgarian [BDS] r
Open Bulgarian [Phonetic)
= Corilhic{Russian)
£ Czech
Danizh
L [ —
& save Eaman -
Gerrman(Swizs]
Save fs Greek (Polytonic)
H
=4 Properties HE:MQ:M
| [nakan142)
K.atakana
M i b
All projects will open bl
supporting the -
kevvhioard layout of the
zelected landuade . H

my Unitronics M%0 OPLC IDE - French - Untitled.U%0

3. In Hardware Configuration:
- If your PLC supports Multilingual Displays, select that option.

- Some models automatically support Multilingual displays. In this case, the option is automatically
selected and greyed out.
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&= PLC Hardware configuration E|

ot | M31:2R1 x|
(o)
Analog e Digitallrmt:] Digital Outputs | Analoginputs | HighSpeed Inputs |
Lot Tvpe | Addess | Sembol
pet I 0
I 1
2 2
MS2ZE | 3
i 4
9 =
I 6
I 8
| 9

If wour PLC zupports
Multilingual Dizsplays,
zelect the option.

automatically support
Muttilingual dizplays.
In this case, the option iz
automatically selected

and greyed out.

If all of the previous conditions have been filled, you can now type text in the desired language.
Note that the text is accurately displayed in On-line Test mode and in Remote Access, if the PC regional
settings are set to that language.

11
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OnlLine »»»>»> E"EIE

=) . Window Tooks | Help [ 3N | 2%

The Project Bar show s = - : .

D | the selected language.  |Ellsse Bppsiors 32 guskes ¥ DI mg & B o -G &-8 .
R & Changs Display Mumber : & Choar Disglay 1 =

The Dizplays may be entr é e

= wyritten in the selected
language

Ak Hore
A e

1
<

Text iz accurately @B umitronics

dizplayed in On-line test
mode and Remote

- o Access, ifthe PC
regional settings are zet
tothat language.

W .

=

[T Tngs

[©] Oulputs

] Moy Bt

] Memaory bndeget:

[51] System Bits

[52] Sysbem brfegeis

| Tiererz
PLL Meterork

=) Tooks

Hw Corfiguistion
1P Muosshaen Corfagua slicn: _
PLE M e Coeligantion The correct keyvboard @l English (United States)

W SMS Configuration layout is active. v [ French (France) |

o Dperating Sysheam
= P Show the Language bar

= = A

Note that you may have to set the non-Unicode display language in Windows Regional and Language Options>
Advanced tab.
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adkéess | Control Panel v Eoe ks ¥ @ soagt
E Coamrerts
'&.Mnﬂﬂfm Bt your comput...

Regional and Language Oplions

@ Switch to Category View

| Aegonal Options | Lﬂmr Acvanced [
=# Diste and Time Language for nonLinicode programs

¥ Display This system selting ensbles nor-Unicods peograms bo display merues
W Folder Options and diadogs in thea native language. [t does ot affect Unicods
Ehrones peograms, but it does apply to ol weers of this computen.

= Game Controlers Select a languages to match the language vession of the nonel nicode
PP irtel proset paograms you wand o use:

Inkernet Options English [Ursed $iates] -

A NWID LA niviess Deskiop Manager
1. Phone and Hadem Opiions

B Portable Media Devices
'_'.'bpmopr.m

g Prinkers and Faxes

@ QuickTime

@ Regional and Language Opticns
by Seanners and Cameras

) sctwduled Tasks

Comments Tool

You can insert comments into the Ladder Editor to label different parts of your program. Comments can be
written in Notepad and added later to the project using Cut and Paste functions.

These Comments are 'internal' comments for the programmer(s). The Comments are not downloaded to or
displayed on the controller.

To insert comments:

1. On the Ladder toolbar, click Insert Comment icon .

Store, Loop., | HeA | -
-lngert Comment| -
2. Move your cursor to the net in which you wish to insert a comment and click.

7

iy

3. The Comment will appear above the net.

4. Type in your comments.

3 This iswhere you write comments.

3

7
B

13
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Deleting Comments

To delete a single Comment

1.Select the Comment you want to delete.

3

i
3

7
P

This iswhere wou write comments,

2.Click Delete on the Standard toolbar.

at C

ontroller Ladder “indow He

&

B X | E Lo §

. b
| Contactz ., C DEIEtEFDmpare -

3.A dialog box prompts you to confirm your choice.

g l ..................................................

3

@ This is where you write comments.

2
5

(155) US0 Ladder =l

@ Are yau sure you want ta remove the selected camnment ?

To delete all Comments

You can delete program comments by selecting Delete Comments from the Edit menu. During the same
programming session, you can click Undo to restore comments; please note that up to 10 Undo actions are

supported.
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Power-up
You can assign Power Up values to most Data Types. These values are written into the operand by the program
when the controller is turned on. Outputs, MBs, SBs can be set or reset; integer values can be written into MIs
and SIs.

You can assign Power Up values when you place an element into a net, or by opening a Data Type list as shown
below.

Note o If an operand has been assigned a Power-up value, it is a referenced operand and will not appear
in the Unreferenced Operand list.

=i Data Types

----- [T Inputs

----- [0] Ovtputs

----- Me| bemory Bits I
----- E Memory [ntegers
[s8] System Bits

----- 51| Syztem [ntegers
Tiners

ddr |InLlse|‘%'i F'u:uwerLlp| Yalue |55.Im|:u:u|

kB
ME 1 Systemn OM
ME 2 Bell enable RING

]
[Me ] |System ON | ok |
@IHESET vI Cancel |

15






Hardware Configuration

Use Hardware Configuration to define:

=  The controller model
Your selection defines the options available for your current project, such as I/Os and
communications options.

= J/Os
You can link operands to I/Os, whether located on-board or on I/O Expansion Modules.

Hardware Configuration opens automatically when you first create a new project. In order to open Hardware
Configuration in an existing project, either select Hardware Configuration from the View menu or click the L
button on the toolbar.

Click on the appropriate icon to select the controller model and any I/O Expansion modules required by your
application.

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

Note o U90 Ladder will not download a project to a controller unless that model is the one
selected in Hardware Configuration.

Hardware
Element
selection bar

% Hardware Configuration [M%1-2-R1]

DIg-TOR/ROE
Click the tabs to . " ;
toggle between 'M
the Wision OPLC, 0-DIE-RO4 AT

Snap-in N0 E |
Modules and 170 - 2 | i
Expansion o

Modules Click an element to

zelect it

10-Al4-A02  10-PT4 10-TOE

Selecting the Controller Model

1. Click Hardware Configuration on the Standard toolbar to open the Hardware Configuration window.

Hardware Ennflguratlnn|

—4

=
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3. Select the appropriate model.
Hardware Configuration displays the options for that model.

. Hardware Configuration [M91-2-R1]

M91-2-R1 2 IR ]

4} oitalines l-[} wm‘:@;mm 2% usi

g
=
i

el el el i ]
-0 JEN N N U R ]

Cancel |

Hardware Configuration is featured in several sample applications, such as the applications ' HSC x 1000', 'HSC
saved', 'High-speed Output', 'Motor Speed', and 'Expansion HSC Reset'. These applications may be found by
selecting Sample U90 Projects from the Help Menu.

Configuring /0 Expansion Modules

Certain controllers can be hooked up to I/O Expansion Modules. Note that Jazz controllers are not currently
compatible with I/O Expansion Modules.

You must configure the controller according to the I/O Expansion Modules you are connecting.

1.Click Hardware Configuration on the Standard toolbar.
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2.Click on the Digital or Analog tab, according to the module you are connecting.

2. Hardware Configuration [#91-2-R1]

Ma1-2-R1

DIg-TO8/R08

10-Di8-AO4 ".' g . i .
agdt - | :

10DIE

| Click an element to
i . select it

- I0-TO18

s

=
<

LLLLLLLT T

[ vy

10-dlsealz  10-PT4 10-TO18

[ Conpile ok | cance |

2.Click the appropriate I/O module. The selected module will appear on the Model Expansion bar. You can
also drag and drop a module onto the bar.

3.Continue adding I/O expansion modules according to your expansion configuration.
4.Click an I/O expansion icon in the Model Expansion bar. The I/O Details window opens.

5.Click the appropriate Inputs / Outputs to enter the desired descriptions.

DI8-TO8/RO8 F Muinawel N

- 4} oigativeu ‘ {} Duuum‘ 2 usi

32 Sensor 1
33 Sensor 2
[ 34

Digital Ingut

el el

“E.::ﬁﬁﬁﬁ:ﬁm

DI8-TOR/ROE 10-DE-RO4  1D-ATCE

To remove an I/O Expansion Module from the bar, right-click it and select Remove.
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Note o If your application does not require that you use all of the I/Os on a particular I/O
expansion module, do not select the unused I/Os when you configure the module.
Selecting unused I/Os may add to the program's scan time

Configuring 1/0s: Linking Operands

1.Double-click an I/O expansion icon in the Model Expansion bar. An I/O Details window opens.

DI8-TO8/RO8 N .
1} Digial g ‘ {} nagam‘ 2% sl

32 Sensor 1
33 Sensol 2
34

Digital Input

el el

mm

DIg-TOB/ROE 10-DE-RO4  10-ATCE

2.Click the appropriate Inputs / Outputs to enter the desired Addresses and Symbols.

3.The Addresses and Symbols appear in the I/O Details window.

Note: If your application does not require that you use all of the 1/Os on a particular I/O Expansion Module, do
not select the unused I/Os when you configure the module. Selecting unused I/Os may add to the PLC's scan
time.

Addressing: 1/0 Expansion Modules

Inputs and outputs located on I/O expansion modules that are connected into an M90 OPLC are assigned
addresses that comprise a letter and a number. The letter indicates whether the I/O is an input (I) or an output
(O). The number indicates the I/0’s location in the system. This number relates to both the expansion
module’s position in the system, and to the position of the I/O on that module.

Expansion modules are numbered from 0-7 as shown in the figure below.

Adapter .
E::cpansn:nn module
% *~ identification number
The formula below is used to assign addresses for /O modules used in conjunction with the M90 OPLC.

X is the number representing a specific module’s location (0-7). Y is the number of the input or output on
that specific module (0-15).
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The number that represents the I/O’s location is equal to: 32 +x ¢ 16 +y
Example

= Input #3, located on expansion module #2 in the system, will be addressed as 1 67, 67 =32+ 2
16 +3

= Qutput #4, located on expansion module #3 in the system, will be addressed as O 84, 84 =32 +3
¢ 16 +4.

EX90-DI8-ROS8 is a stand-alone I/0 module. Even if it is the only module in the configuration, the EX90-
DI8-ROS is always assigned the number 7. Its I/Os are addressed accordingly.

Example

= Input #5, located on an EX90-DI8-RO8 connected to an M90 OPLC will be addressed as I 149,
149=32+7+16+5

Configuring Digital 1/Os

The process for configuring inputs and outputs is the same, simply make the appropriate selections in Hardware
Configuration.
1. If Hardware Configuration is closed, open it and double-click the image of the controller to display the
/O options.
2. Click a tab to select the 1/0O type.
3. Click an I/O to assign it a description.

Click atab to dizplay 100 type

1t Dh‘tallnn-.-t\/l {} DigialOutput | 5 Analagingut | 2 s ‘

Click an W2 to open it and
azzign a description

Configuring an Analog Input or Output

The process for configuring inputs and outputs is the same, simply make the appropriate selections in Hardware
Configuration.

To attach an Analog Input to an MI:
1. In Hardware Configuration, click the controller to display its options, and then click the Analog tab.

2. Click the Type field, then select the desired type of input. The Get Operand box opens.
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M91-2-R1

-Il-nwwu‘-[}tw&wnﬁ%l |

I.. k Ij.lpl.-. IJr e Fiber - [Desc

4. Enter the desired operand address and a description for the operand. You can either type in an address, or
click Get Next Operand Address. You can also assign an operand Power-up value.

e |

4 F pigealingu ‘ {} DigtalOupue 7Y Ak g

Link. ﬂpﬂd [
m, 0 [0-100]

Get Operansd

A

Get Next Operand Paovwver-up
Address Description Walue

7. The Analog Input is now part of the configuration.

Filters

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

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

The Filter field, shown below, is activated after you define the analog input.

22



Hardware Configuration

X
IO-ATC8 T s
(JY Anskog Input
Lik e [|Mode  [OpfAdd|pwwup| Fiter [Desc |
Al0 Anaboglnput TC-Type B Celsius Ml 0 High = | [l 0t Analog Input TC - Ty @
a1 o
a2 o
a3 o
A4 @
A5 o
AlE P
a7 P
Filter Types
Low Calculates the average of the last two readings
Medium Takes the last 4 readings, eliminates the lowest and highest values, then calculates the average of the 2
remaining values.
High Takes the last 8 readings, eliminates the two lowest and the tow highest values, then calculates the
average of the 4 remaining values.
Notes o Details regarding an I/O's specific resolution, conversion methods, and rates are given in the

technical specifications supplied with Unitronics' controllers and I/O modules.

Analog I/0 Ranges

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

Configuration.

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

Model number

V200-18-E1 (Snap-in /O
module)
V120-12-R1, V120-12-R2C

MO0 controllers (analog input)
MO91-19-R1, M91-19-R2, R2C

V120-12-UN2

M90-19-UN2
M91-19-TC2

10-AI4-AO2
Input

Output

Resolution

10 bit (0-10V, 0-20mA,
4-20mA)

14 bit (0-10V, 4-20mA)

Temperature ranges appear in the
following table

12 bit (0-10V, 0-20mA,
4-20mA)

12 bit +sign (£10V, 0-20mA,
4-20mA)

Range

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

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

0-4095, 4096 units (except at4-20mA)
819 to 4095, 3277 units (at 4-20mA)

0-+4095(except at4-20mA)
819 to 4095, 3277 units (at 4-20mA)
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Model number Type Inputranges Range
V120-12-UN2 mV -5 to 56mV -50 t0 506°C
MO90-19-UN2 B 200 to 1820°C (300 to 3276°F) 2000 to 18200°C (3000 to 32760°F)
M91-19-TC2 E -200 to 750°C (-328 to 1382°F) -2000 to 7500°C (-3280 to 13820°F)
J -200 to 760°C (-328 to 1400°F) -2000 to 7600°C (-3280 to 14000°F)
K -200 to 1250°C (-328 to 2282°F) -2000 to 12500°C (-3280 to 22820°F)
N -200 to 1300°C (-328 to 2372°F) -2000 to 13000°C (-3280 to 23720°F)
R -0 to 1768°C (-32 to 3214°F) -0 to 17680°C (-32 to 32140F)
S -0 to 1768°C (-32 to 3214°F) -0 to 17680°C (-32 to 32140°F)
T -200 to 400°C (-328 to 752°F) -200 to 4000°C (-3280 to 7520°F
10-PT4 -50° to 460°C -500° to 4600°C

Configuring a Thermocouple: M91 OPLC series

1. Click Hardware Configuration on the Standard toolbar.

2. Click the M91 tab on the left-hand bar.

3. Click the appropriate M91 model to select it and display the model's I/O options.
4. Click the Analog Inputs tab.

5. Click the Type field, then select the desired type of input. The Select Operand and Address box opens.

k.

M91-2-UA2 | ¥ Muingua

1} oisalingun ‘ {} Ditatoupa Y Ansoglnpu |Lf_’: mum‘ 2% wsl

{
i|»

[Tpe  [Mode  [Op[Add]pwrup] Fiter [Dese |
Al Inpud TC - Type B Calsius [TTE] Medium [81 0 Anslog Input TC - Ty &
)

6. Enter the desired address and a description for the register.
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M91-2-UA2 ¥ Muliogal =

1} vistaliegut | {} Digtal Ouiput <75 Anaog ireut I%Mnum| 2% s _IL

AlD  Ansloglnput TC- Type R Celsiis
Al 1 Analog Input TC - Type R o

Al 1: Analog Input TC - Type R =
m =] |2 [[8 1 Anslog Input TC- Type R] =] nﬁQ|
9 &l _ Cancel |

Al

7. The thermocouple is now part of the configuration.

High-Speed Counters (HSC), Shaft Encoders, Frequency Measurer

Different controller models offer high-speed counter functions of the following types:

=  Shaft encoder, at resolutions x2 and x4
Selecting the shaft encoder function enables the counter to count both up (-3, -2,-1,0, 1,2, 3, ...)
and down (3, 2, 1, 0, -1, -2,-3 ...). Note that the input requires you to use pnp-type shaft encoders.
= High-speed counter
If you select the high-speed counter function that does not include Reset, note that you must reset it
within your Ladder program. This type of counter only counts up.
= High-speed counter + reset

If you select the high-speed counter function with reset, the counter is capable of counting up within
the positive range, 0-32767. This function uses the next-to-last input as a counter reset. Since the
reset is done via the hardware, the reset is immediate and independent of the program scan.

=  Frequency measurement, at 100, 500, and 1000 msec

This counts the number of pulses over the selected period of time (sample rate): 100 msec, 500 msec,
or 1000 msec (1 second), expressing the result in Hertz. For example, 155 pulses counted over 100
msec is equal to 1550Hz; 155 pulses counted over 500 msec is equal to 310Hz.

Some of the sample programs installed together with U90 Ladder include high-speed counters of different types.

HSC Types & Functions

High-speed counter functions are built into the controller hardware. This is why you do not ‘build’ a high-
speed counter within your Ladder program. Instead, you define it as part of the PLC’s hardware configuration
by:

1.Selecting the counter type as shown below

2.Linking it to an MI that contains the counter value.
Note that the counter value is an integer with a range of -32768 to +32767. After the counter reaches the
maximum value of +3,2767 it will continue to count in the negative range.

The last on-board input on an M90 is the actual counter, and is capable of counting 5,000 pulses per second.
Note that the high-speed input is a pnp-type input, requiring a nominal voltage of 24V, a minimum of 15V.

The next-to-last input also serves a purpose in certain high-speed counter functions:
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= Shaft encoder function: the next-to-last input serves to indicate the direction of the encoder.

= High-speed counter + reset function: the next-to-last input serves to reset the counter.
When the next-to-last input is used in a high-speed counter function, it is normally OFF. It remains OFF until
it receives a signal; the input then turns ON, stopping and resetting the high-speed counter. The high-speed
counter begins counting pulses only after the counter reset turns OFF. Note that SB 10 High Speed Counter
Reset Enable must be ON; it is ON by default.

Configuring a High-speed counter
1.0Open Hardware Configuration.
2.Click on the icon representing your controller model. The appropriate hardware model window opens.

3.Select a high-speed counter type by clicking the drop-down arrow to display the options, then clicking

one.

{} n-‘;ﬂuum‘ (¥ Anslognput ‘ i, AnsogOutpt 25 WS M w0 |,
m{_mﬁﬂm_-
T Countes Without Rlesed - o

o

4.The Select Operand Address box opens. Select an MI to contain the counter value, and then click OK.

5.You can also select a Frequency Measurer option.

{} nwnuml Iy Ansoglrput | | AndogOupsr  38% HSI WF Hso ol
Lok [Type | Op|Add|pwrupfDese. | |
jgp [CoumerWihReset -Hih MI 3 (1 0,1: Counter With Fieset - High] @
[Frequency Messrement| - | M 10 (1 01: Frequency Measurement (500)] @

This MI contains the counter value which is current at the last program scan. Use this MI in your program
like any other MI. You can reset the counter by placing a 0 value into this MI via the Store function. Note
that in order to reset the counter, SB 10 High Speed Counter Reset Enable must be turned ON; SB 10 is ON
by default.

Compare Functions and Counter Values

It is probable that a counter value will not be read at the exact moment that a Compare function in your
program is being carried out. This can cause an Equal (=) function to miss the desired counter value; if the
counter does not reach the value required by the Equal function at the moment the function is carried out, the
Equal function cannot register that the value has been reached. To avoid this problem, use functions Greater
Than Or Equal To (=) and Lesser Than Or Equal To (<).

High-Speed Output: PWM

You can use certain outputs as High-speed Outputs (HSO) via PWM (Pulse Width Modulation).

=  Duty Cycle

The ratio of the "on" period of a cycle to the total cycle period. This value may be from 0-1000, and is
expressed as a percentage.

If, for example, the constant 750 is stored into the Duty Cycle operand, the duty cycle is equal to 75.0%
This means that the pulse will hold a positive state during 75.0% of the total cycle.
=  Frequency (F)

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

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

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

Other frequency values are not supported.
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= Run
Changes the operating mode of the output from normal output mode to HSO mode:
0 (SET)=Normal Mode, 1 (RESET): HSO Mode.

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

—»,  — T ON=MI22 Duty Cycle Value

i aamaa F. PR ] PP S P SR R R R t !-r.l:la
—- 4—  T=cycle time (duration)
Note o If values out of range enter the Duty Cycle and Frequency operands, their values remain

unchanged—the operands retain the last legal values stored.

M90
MO0 OS versions 2.00 (BO1) and later enable you to use the last on-board output of M90 models T1 and T1-
CAN in either:

= High Speed Output (HSO) mode
= Normal output mode.

Using HSO mode gives you the ability to use an output as a PWM (Pulse Width Modulation) output. You can
also use an output in HSO mode together with stepper motor controllers.

To use HSO mode:

1.Use System Integer SI 16 HSO Mode to change the operating mode of Output 11 from Normal mode to
HSO mode: 0=Normal Mode, 1: HSO Mode.
This should be part of your program’s Power-up tasks.

2.Set the output frequency (F) by storing a value into SI 17 HSO Frequency.

3.Set the duty cycle—the ratio of the "on" period of a cycle to the total cycle period—by storing a value
into SI 18 Duty Cycle.

4.Use SB 16 HSO RUN to control the output; when SB 16 is ON, Output 11 operates.
In the figure below, SI 18 is equal to 250. This results in the duty cycle being 25% of the total cycle time.

—» “— T ON=SI 18 Duty Cycle

g
.
.
.

F. PR PR I F N P P S PRI R PR R R R
[

r4—  T=cycle time (duration)

y

Note that:

= [f you store out-of-range values into SI 17 and SI 18, their values remain unchanged—they retain
the last legal values stored.

= Note 2. All parameters except SI 16 may be changed during run-time.
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M91
1.0pen Hardware Configuration.
2.Click on the icon representing your controller model. The appropriate hardware model window opens.

3.Select the appropriate M91 model to display the model's I/O options.
4.Click on the High Speed Outputs tab, then select High Speed Output (PWM).

M91-2-UA2 ¥ Mulingual

{J¥ Ansloglnpu | i muuw‘ JE wsi W wso ]

ik [Type  |Op|Add|pwrwpfDese. | |
=N o )

e

H300 HS0 0: PWM

]
- PwM | M <] 11 [Hs0 0 Pem) = ok
N w = g o

|

o
o
o
o
o

5.The Select Operand and Address box will open 3 times, enabling you to link MIs for Common Frequency
& Duty Cycle, and MB for Enable Output.

i - - s
\(J7 Andoglrgut | i Ansiog Ouput | 3 HsI B wso o
ek JTwe [Op|Addowwp[Desc [ |

High Speed Outpast - P ML 11 [HS0 0 PwiM] I

HS0 0 Ml 12 Duty Cincle PWM 0 @
I Ime 0 Enable PwM @

P @

HS0 1 o
o

6.The PWM output is now part of the configuration.

Immediate: Read Inputs & HSC, Set/Reset Outputs

You can perform the following immediate actions, without regard to the program scan.

= Set SB 116 to immediately read the status of specific inputs and high-speed counter values.
When SB 116 turns ON, the current input value written into linked SBs, current high-speed
counter values are written into linked SIs.

=  Set the appropriate SBs to immediately clear high-speed counter values.
= Set the appropriate SBs to immediately Set/Reset Outputs.

Note that:

= Values are stored in linked SBs and Sls according to your controller model.

= In the Ladder, inputs and high-speed counters retain the values updated at the beginning of the
scan. Only the linked operands listed below are immediately updated. However, immediate
changes in output status are immediately updated in the Ladder.

Use the tables below to determine which actions, SBs, and Sls are relevant to your model controller.
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M90/91
M90 Model Input  Value HSC # Value HSC# Immediate Output  Set/ Reset
# stored in: stored in Clear # via:
M90-T I6 SB 112 HSC 0 Sl 44 HSCO0 SB 117 None
I7 SB 113
M90-T1 I SB 110 HSC 0 Sl 44 HSCO0 SB117 o 8 SB 120
M90-T1-CAN I 9 SB 111 o9 SB 121
I 10 SB112 o 10 SB 122
I 11 sSB113 0 11 SB 123
M90-19-B1A I 8 SB 112 HSC 0 Sl 44 HSCO0 SB 117 None
M90-R1 I9 SB 113
M90-R1-CAN
M90-R2-CAN
M90-TA2-
CAN
M91-19-TC2 I O SB 110 HSC 0 Sl 44 HSCO0 SB 117 o SB 120
M91-19-UN2 I 1 SB 111 HSC 1 S| 45 HSC1 SB 118 o SB 121
M91-2-UN2 I2 SB 112 o 10 SB 122
M91-19-T1 I3 SB 113 0 11 SB 123
M91-2-T1
M91-19-R1 I0 SB 110 HSC 0 Sl 44 HSCO0 SB 117 o SB 120
M91-2-R1 I1 SB 111 HSC 1 Sl 45 HSC1 SB 118 o1 SB 121
M91-19-R2 I2 SB 112 HSC 2 S| 46 HSC2 SB 119 0 2 SB 122
M91-19-R2C I 3 SB 113
M91-2-R2C I4 SB 114
IS5 SB 115
M91-2-T38 I0 SB 110 HSC 0 Sl 44 HSCO0 SB 117 o0 SB[120]
I1 SB 111 HSC 1 S| 46 HSC1 SB 118 o1 SB[121]
T2 SB 114 o 10 SB[122]
I3 SB 115 0 12 SB[123]
o 13 SB[124]
O 14 SB[125]
0 15 SB[126]
SB[127]
M91-19-UA2 I O SB 110 HSC 0 Sl 44 HSCO0 SB 117 00 SB 120
M91-2-UA2 I1 SB 111 o1 SB 121
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M91-19-T2C
M91-2-T2C
M91-2-R34

M91-2-R6C

Jazz

Jazz Model

JZ710-11-
R10

JZ710-11-
T10

JZ710-11-
R16

JZ710-11-
T17

U b W N R O

o

Input

H HHHHH
o s Wb BRr o

U W N BRL O

H HHHHH

H H HHHH
o W NN P O

SB 110
SB 111
SB 112
SB 113
SB 114
SB 115

SB 112
SB 113

Value stored
in:

SB 110
SB 111
SB 112
SB 113
SB 114
SB 115

SB 110
SB 111
SB 112
SB 113
SB 114
SB 115

SB 110
SB 111
SB 112
SB 113
SB 114
SB 115

HSC 0
HSC 1
HSC 2

HSC 0

HSC #

HSC 0
HSC 1

HSC 0
HSC 1

HSC 0
HSC 1

Sl 44
Sl 45
Sl 46

Sl 45

Value
stored in

Sl 44
Sl 45

Sl 44
S145

Sl 44
Sl 45

HSC 0
HSC 1
HSC 2

HSC 0

HSC #

HSC 0
HSC 1

HSC 0
HSC 1

HSC 0
HSC 1

SB 117
SB 118
SB 119

SB 117

Immediate
Clear

SB 117
SB 118

SB 117
SB 118

SB 117
SB 118

O O O O

o

Output

O O OO0 OO O O O O

O OO0 O O OO
o U WN KH O

10
11

w b B O

U W N BRPL O

SB 120
SB 121
SB 122
SB 123

SB 120
SB 121
SB 122

Set/ Reset
via:

SB 120
SB 121
SB 122
SB 123

SB 120
SB 121
SB 122
SB 123
SB 124
SB 125

SB 120
SB 121
SB 122
SB 123
SB 124
SB 125
SB 126
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Analog Input Value--Out Of Range

Expansion modules

If an expansion module's analog input is receiving current or voltage in excess of the absolute maximum rating,
the corresponding Out Of Range indicator lights up.

10-AI4-A02
Analog value: from 0 to 4095 (12 bit). If the analog input is:

=  Below 0V/OmA, then the analog value will be 0.
= Above 10V/20mA (about 2% above the full scale), then the analog value will be 4096.

10-ATC8
Analog value: from 0 to 16383 (14 bit). If the analog input is:

= Slightly below 0V/OmA (about 0.5% below 0V/0mA), then the analog value will be -1.

= Slightly above 10V/20mA (about 0.5% above the full scale), then the analog value will be
16384.

= Ifthe analog input is greatly below or above of the analog input range, but still within the range
of the absolute maximum rating, then the analog value will be 32767.

M90 models

M90-19-B1A, M90-R1, and M90-R2-CAN
Analog value: from 0 to 1023 (10 bit). If the analog input is:

=  Below 0V/0mA, the analog value will be 0.
= Above 10V/20mA, the analog value will be 1023.
M91 models

M91-19-R1, M91-19-R2, and M91-19-R2C
Analog value: from 0 to 1023 (10 bit). If the analog input is:

= Below 0V/OmA, then the analog value will be 0.
=  Above 10V/20mA (about 2% above the full scale), then the analog value will be 1024.

M91-19-TC2, M91-19-UN2, and M91-19-4UA2
Analog value: from 0 to 16383 (14 bit). If the analog input is:

= Slightly below 0V/OmA (about 0.5% below 0V/0mA), then the analog value will be -1.

= Slightly above 10V/20mA (about 0.5% above the full scale), then the analog value will be
16384.

= Greatly below or above of the analog input range, but still in the range of the absolute maximum
rating, then the analog value will be 32767.

Note that the absolute maximum rating of the analog inputs for all the units is +/- 15V.
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HMI

Display
What is an HMI?

HMI stands for Human Machine Interface. This is the interface between the operator and the controller.

The HMI is the controller operating panel. The panel comprises a numeric keypad and a LCD screen that
displays text.

The keypad is used to input data into the application, such as Timer values.

The PLC's Display screen can show operator messages, variable information from the program and system
information.

HMI messages are created in the Display Editor.
Variable information fields are created in the Variable Editor.

HMI applications are featured in several sample applications, such as the applications ' Display Jumps from
Ladder', Names from List Var', 'Password', 'Special characters on List', 'Display of Events', and '5 Vars on
Display'. These applications may be found by selecting Sample U90 Projects from the Help Menu.

What are Displays?

Displays are shown on the controller's LCD screen according to the program conditions you set in your HMI
program. Use the Display editor to create the HMI text, define the variable fields & parameters and assign jump
conditions.

Note that only the English character set is supported.

Creating and Naming a Display
To create a Display:
1. Click the Display icon on the Standard toolbar. The Display Editor will open.
Window Help o
E Ladder iy gis@ % \/ariabl
. LCompare - Mat:‘gisplaysl:v Clac

- MI1 Counter |

2. Click the Add New Display icon in the HMI toolbar.
DEHEI& - 4!

| IN) fadd New Display | £ Add N

V.-“‘-‘-.ﬁu:ld MHew Displa_l,ll_
FROJECT
Eld Program

3. A new Display is created.

-4 HMl

- =-Igjl Displays
w1 - Main Digplay

P [Ei 2.

© 22 Variables

= Data Types

33



U90 Ladder Software Manual

4. Place the cursor in the name field.

5. Type in a name. Press enter.

S Name your Display
E Project

- [=] Properties
5 (1 Foan Password ####
S HMl
{ EI[EF Displays
[ii 1 - Enter Wariables:
I AL [¢ 1-Enter Time

The Display name also appears with the Display number in the Project Navigation Tree.

Creating a fixed text Display
To create a fixed text Display:

1. Select the desired Display from the Navigator Window.

=14 HMl
- =g Displays

L [ii 1 - Main Dizplay
Iy 2-Me
. [ii 3- Stn%essage

El:‘ Wariables

2. The Display opens in the Display Editor.

W ariables:

o
=

3. Type in the fixed text to be displayed.

Set Point

Wariables:
= n

Note that only the English character set is supported.

Jump to Display: scrolling between Displays

Display Jumps allow you to move between Displays via the keypad or any bit positive transition. You can create
up to 4 Jumps for each Display in the Display Editor. If you want to create more than 4 Jumps for a Display, you
must create the logic conditions in the Ladder Editor.

To create a jump:

34



HMI

1. Click on a Jump Condition and the Define Jump to Condition dialog box opens.

Jumpsz

Jump Conditions: To Dizplay:

| Carcel | >
I I

2. Select a Jump Operand from the drop-down menu.

Jump Conditians: To Display:
- I
mE Il
3 | —

Defing Jump To Condition

I . Lo |
| Cancel |

oo
=
m

3. Enter the desired Address and symbol for the Jump Operand. Click OK.

Jumpz

Jump Conditions: To Dizplay:

Define Jump Tao Condition

I SE j IEST IE mber Key iz pressed EI 4

3l S i

4. The Define To Display Jump dialog box opens.
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Jumps
Jump Conditionz: To Dizplaw:
F|SB 53: Enter Key iz pressed |I:_
A =

Define To Display Jurnp

os = " =[]

3| Cancel | b
| |

5. Enter the Display number to which you want to jump. Click OK.

Jurnpz
Jump Conditions: To Display:
F|SE 53: Enter Key iz preszed |I:-
A | =

Define To Dizplay Jump

jos =] [Main Display =] Hf |

N Cancel | >
I I

6. The result will be:

—Jumps

Jump Conditionz: To Dizplay:

[iF|sB 53: Enter Key is pressed ||:
F B
i o (G e
v NE

Note that Display Jump conditions based on MBs can only be linked to MB 0-127; jumps may not be linked to
MB 128 -255.

Note | When an HMI keypad entry variable is active, and the Enter key is pressed on the controller keypad, SB
30 HMI Keypad Entries Complete turns ON. This can be used as a Jump condition.

In addition , note that a Display may contain a total of 4 variables. Each one has an SB:

= SB 31 HMI Var 1 Keypad entry completed
= SB 32 HMI Var 2 Keypad entry completed
= SB 33 HMI Var 3 Keypad entry completed
= SB 34 HMI Var 4 Keypad entry completed

The condition of these SBs may be used as Jump Conditions, or to drive calculations in your program.
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Changing a Display number

To change a Display number:
In the Display Editor:

1. On the HMI toolbar, click the Change Display icon.

! | @ Change Display Mumber @ [Ehamge st e b

DISPLAY 4:

Eh:ar;ge D.is.pla_l,l Numl:uer|

1
2. The Change Display Number dialog box opens.
ble || & Change Display Mumber &) Chiarae ariabl= Himben || Afach Vaiste

DISPLAY 4:

orking Hours

Change Display Humber

I D5 j IE IWnrking Hours EI ] I

c@ I Cancel |

3. Enter the new Display number in the Address field. Click OK.

iable || @ Change Display Mumber @ [hiaroe Yarable Humber | (I ttach arEtle
DISPLAY 4: FE ST e

Change Display Humber

ps = | At

@ I Cancel |

T
4. The Display number changes. The Display title is unchanged.
&y i
El[Ei Dizplays

..... [i‘i 1 - Main Dizplay
e [ii 2 - Thig iz a title zpace

El:"’ W ariables

Deleting a Display
To delete a Display:

In the Display Editor:

1. Inthe Navigation Window, click on the Display number you want to delete. The Display will open in the

Display Editor.
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Eu Hpl

EI[Ei Dizplays

E [Ei 1 - Main Dizplay

[yl 2 - Thiz iz a title space
g 3 User 1D

e 3% Variables %

M Pak e T

2. On the Standard toolbar, click Delete.

¢ Controller Ladder wWindo

& E\|¥| B Lad:

T

3. The Display is deleted. You see that the Display number disappears from the Navigation Window.
L [

ElJ HHI
- =g Displays

o 22 Vaniables
=i Mata Tunes

Changing a Jump condition

To change a Jump condition:

1. Click on the Jump Condition in the desired Display.

— umps

Jumnp Conditions: To Display:
IT\XISSB 53: Enter Key iz prezzed ||:
F|I 1: Stop Button ||:

'l ey B |~

2. The Define Jump to Condition dialog box opens.

mnirw 1~ IENPEIOWIE ¥Oolue

Define Jump To Condition

= | |53 Enter K.ey iz pregzed - k.
E Lo |
@I Cancel |

—Jumps

Jurnp Conditions: To Dizplaw:
F_ F
Fll 1: Stop Button ||:

- ——==g}

3. Make the appropriate changes.
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Defing Jump To Condition

ISE j |5|] IKE_'.-' [+¢-] is pressed EI ok I

=N

@ I— Cancel |

—Jumpz I\%
Jurnp Conditions: To Dizplay:

O e

F|I 1: S5top Button ||:

4. The new Jump Condition now appears in the Display Editor.

—Jumps

Jump Conditions: To Dizplay:

F|SB 50: Key [+{-] iz prezsed ||:

[
T — T

B -

Clearing a Display

To clear the contents of a Display:

In the Display Editor:

1. On the HMI toolbar, click the Clear Display icon.

| o Clear Display 3 (= .,
lear Dizplay 3

2. Open the Clear Display menu. You can clear all Display parameters - or - only Jump conditions

-l £ Clear Dizplay 3 r%'

Clear Jurnp Conditions |P ‘

Clear All

3. Select the parameters you wish to clear.

| e Clear Display 3 F -

N

Clear Jump Tanditions Pr

Clearing Jump conditions

To clear an existing Jump condition:

1. Right click

on the Jump.

2. The Clear Jump icon appears.
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—Jumps

Jump Conditions: To Dizplay:

F SBE 53 Enterton ic nracead [ T=p
Clear Jump 1
153

F|

i S [

3. Click the icon to clear the Jump.

Creating more than four Jumps for a Display

You can create up to 4 Jumps for each Display in the Display Editor. If you want to create more than 4 Jumps
for a Display, you must create the logic conditions in the Ladder Editor.

SI 2 contains the Current HMI Display number. You can jump to a specific Display by writing the Display
number into SI 2.

Example:

= Writing #5 into SI 2 will cause Display #5 to be displayed on the controller.
= Writing #8 into SI 2 will cause Display #8 to be displayed on the controller.

4 o
Fr | 8 High
Temperature
Safety Switch . S
| F I EM ENO
#2 s B 512 Egrrent HbAl
Diizplay

Take care to create the Displays as well as the logic conditions.

Display Formats for Ml and Sl Values
To set the display format for a MI or SI value:

1. Open the Format menu in the Variable information box in the Variable Editor.
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iTemperature Yalue

ko | [T

Temperature Walue

EE R

r

[T Skart with alezr keld

I | Eriatle finits

2. Select a Variable Format.

Temperature Yalue

Temperature Yalue

e

WL W
= EEEE
[, s

= | Erable limits

3. The selected format appears in the Format window.
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Temperature Yalue

’7 Ml 1

Temperature alue

N
[0

it Elear el

I | Eriatle linits:

|0

Linearization

Linearization can be used to convert analog values from I/Os into decimal or other integer values. An analog
value from a temperature probe, for example can be converted to degrees Celsius and displayed on the
controller's display screen.

_____ NSNS0 0 I 00 I 00 00 R
1@{] ........................................................ ......................................
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Linearize values for Display

Note that the linearized value created in this way may be displayed-- but the value cannot be used anywhere
else within the project for further calculations or operations.
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You can enter an Analog value, such as temperature, via the keypad, then convert that value into a Digital
value for comparison with a digital value from a temperature probe by selecting Enable Linearization in the
linked Variable.

This conversion process is Reverse Linearization.
To enable Analog to Digital conversion:

1.Create a Display for entering the analog value.
2.Create an Integer Variable.
3.Select keypad entry and enable linearization.

4.Enter the linearization values for the x and y axes.

According to the above example:
= A temperature entry of 100° C will be converted to 1023 Digital value.
= A temperature entry of 50° C will be converted to 512 Digital value.

Linearize values in the Ladder

You can also linearize values in your Ladder and display them on the LCD.

1.In your Ladder project, use SI 80 - 85 to set the (x,y) variable ranges. Use SB 80 to activate the
Linearization function.
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Syztem Integers
EIp| Addr |InUse|@‘ P'u:uwerLlp| Yalue |S_I,Im|:u:u|

| a0 O Linear corveersion: «1 value
| a1 O Linear corveersion: 2 value
| gz | Linear corvverzion: w1 value
| a3 | Linear corvverzion: v value
| a4 | Linear comverzion: = [input] walue
| a5 | Linear comverzion: v [result] value

The linearization values created here can be displayed by linking SI 85 to a Display;the value can be used
elsewhere within the project for further calculations or operations.

LARIPN S | NS B | incarization

—“ariable Type Link Ta:
" Bit [on/off] '

% ‘Integer [Mureric valusf Lirk To S| 8h
" Timer

= Time Functions : :
o List Lingar conversion: ™ (resulf) value

" Date & Time

Example: write the variable ranges into SI 80 - 83, then writing an analog input into SI 84:
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¥ EH  EMO
5T
g0 1 gl 3! 80Linear
conversion: ®1
s
2 EH EMO
¥ 5T
#1023 4 A 51 81 Linear
CORVETSIon: K
s
*r EH  EMO
5T
#0 14 pld SI82Linear
conversion: yl
s
By EM ENO
5T
#1100 S1 83 Linear
A, B = I
CoRversion: v
S
¥ EH  EMO
5T
Ml 23 Input | L pld 384 Linear
Yalue fram |/0 CONVEZION: &
s
G FSB1 Alwayz 1 -5B 80 Activate -
Fr - lnear function -
| PR
1 I l 7

Display the Time and Date on the LCD
To display the time and date on the display screen:

1. Select Date & Time from the Variable Type check box in the Variable Editor.
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Real Time

rEEa ERr

2. Select the Time & Date Format in the Variable information box.

Real Time

Make sure to define a Display field large enough for the selected Date & Time format.

Displaying Special Symbols on the LCD

There are a number of Special Symbols such as arrows and degree signs, that may be displayed on the M90's
LCD.

To enter a Special Symbol into a Display:
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1. Choose the position in the Display field .

[DISPLAY 1. [T
###

Y anables:

I: 1 - Temperature Yalue

=
3

2. Right click to open the Variable modification menu.

Main Display

HH#H

Aftach ‘W anable _

Special Characters P

Wariables: ¥ Dielete —
IT 1 - Temperature Yalue

i
o

3. Select Special Characters from the menu. The Special Characters menu opens.

Caricel

Main Display

###ji

Il Atach ariable
. Special Characters P . Up drau
Wariables: ¥ Delete . Crawry Arrons
F 1 - Temperature Value B Right Arrow

Cancel

I_ R Left Arrow
IT . Cegres

4. Select the Special Character you wish to add.
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Main Display

Special Characters P . Up Arrow
7% Delete . Do Ao
IT 1 - Temperature Value . Right Ao

Cancel

I_ B Leit Avrow
[ lDeoee k|
e |

5. A ~symbol will appear in the Display screen to show you that a Special Symbol was inserted. The
selected symbol will appear on the controller.

" ariables:

Main Display

HHHT

" ariables:

IT 1 - Temperature Yalue

=
O

Display Integer values as ASCII or Hexadecimal

You can:

= Display the values in an MI vector as ASCII characters.
= Display a register value in hexadecimal format.

To do this, attach a numeric Variable to a Display. The variable uses linearization to display the value(s) in the
desired format.

Note that non-supported ASCII characters will be shown as <space> characters.
ASCII -Hexadecimal character table
Vector as ASCII

When the application shown in the example below is downloaded, the ASCII characters 'Hello' will be
displayed on the display screen when Key #3 is pressed.

1.Create a Variable Field in a Display, then attach a Variable.

Mote that the number of characters in
the field iz equalto the length of the
MI vector containg the characters. [
Eﬂ.} T

E—
Ftatus: YT T I
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2.Define the Variable as shown below.

Select an

Integer
Yariahle

Bit [on/olf)

Link to the operand whose current
value ‘paintz’ ta the firzt Mlinthe wectar
halding the ASCIH values.

Link Ta: -, s

" Integer (Nueris value} Link To Ml 28
T Timer
™ Time Funchons
¢ Lt | Varishla Fainter |
" Date & Time
Ensable Linearization .
“aniable infamation T
Eormat |sss
F Lead B Enable Ineanzation
e Display Enter 1 for this
[T EeypadErin I_ parameter .
T Stea will elear fiskd b
— Emtry mits 0 4__#._@.
I” Enatie fimit .I,
Min [ Erter 0 forthese ~ Ml Value
Max |' 3 parameter s . 1] | 1
T

3.The Ladder net below sets the Variable pointer and stores ASCII values into the MI vector.

SH 43 Kep$liz

prezzed

I
Thiz Stare function ’

Linearized Yariahle,

cauzes M 25, which |
is linked to the — A

]
-
&=

g
= o
&3
o
[ )

first Ml in the vectar
ta be displayed.

topoirt st M O, the [
EN__END

L t

The ASCH

character values _
ate stored into the 7
rest afthe Miz in

the wvectar .

al : = 5-'[END
%72 B—{ MISS;:;;IIay |‘ #10 |—A B W
.E.N .SrE'N{II o W .STE.Nlj o
:ﬁ' B_I Ml 2 | | #1048 |_& B M3

L W Fo

5T
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When the application
u=zed in thiz example is
dovenioaded, the A=CH
characters 'Hello' will be

i it = |
adlndl ! = JE5
i cad o =]

Register Value in Hexadecimal

When the application shown in the example below is downloaded, the hexadecimal value of 63 will be
displayed on the display screen.

1.Create a Variable Field in a Display, then attach a Variable. Note that if the field is too short, only the

right-most characters are displayed. For example, the hex value 63(3F) cannot be shown in a field one
character long.

The field may not cortain more than 4 characters.

Hexadecimal x‘
Hex Value: ###4#

2.Define the Variable as shown below.

Hex ling Link tothe operand whose current

Select value you wart to display in hex format .

Irnteger
“ariable

s

anable Type
Bit [enladf)
% Inbeger [Mumanc value) Link To
£ Tirmee

= Time Funclions
C Lis | |

Hex values are automatically
dizplayed with leading zeros. Enable Linearization .

—| Y
= ¥ Enable fnearization

[T Leading Zeno:
Enter 2 far this

™ KeypadEnty - parameter .
I Startwih clear feld

— E mitry limit=
T Ersble limilz
Iin [ Erter O forthese —qulue—"r—
Max 3 parameter s
E 1
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3.The Ladder net below stores the value into the MI.

SE 43 Kep H3i=z -
pressad
Thiz Store function o EN S.IFND
places the value 3
into M1 28, HES Lia B M 28

When the application
uzed inthiz example is
dovvnloaded, the hex
value iz displayed.

ex Valwe: 0035F

Do
;. ==

dd

Scrolling between Displays via keypad

Use Jump conditions to scroll between Display screens using the keypad.

Selecting a Timer Display format
1. Click the Add New Variable icon on the HMI toolbar.

L R L LS Ly S T L L | L ey S [ L] NI

%'El'| 4 B3 @& }fl El:adt

izplay +ﬂ Add Mew Yariable | @ Char

2. Select Timer, then link the desired T operand.

Open the Timer format drop-down menu in the Variable Editor.
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ko | [T

1 minute pulse

HHMM:SS hh

e at Bt

3. Select the Timer format from the drop-down menu in the Variable Editor.

HH:MM:SS.hh

heeymad =t

™| Keypad Enti

Toggling between Displays
To move quickly between Displays:
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1. Click the Display number in the Navigation Window that you want to view .

-4 HMI
El[ﬁi Dizplays

- Iyl 1 - tain Display
- [ii 2 - Thig iz a title space

E|=' " anables

2. The Display immediately appears in the Display Editor.

How many displays can | create?

Yes, there is a limit of 80 text displays. Do remember that, in addition to the text displays, there are 120 List
Variables that can be displayed on a controller.

Variable

You insert Variables into a Display to:

=  Show varying values and text on the controller screen.
=  Enter values into the controller.

Use the Variable Editor to link variables to the operands that contain the data you want to use in your program.
You can use variables in your HMI program to display text that varies according to current conditions or events.
Variable integers also can receive data input from the keypad keys, such as an employee ID number, or a set
point for process control.

Displaying Variable Values in a Display
To display data from an HMI variable within a display, you must:

= Create a field within the display that is long enough to hold the variable data.
= Attach a variable to the field.
To Create a Field
1.Click your cursor in the display. This is the starting point of the field.
2.To create the field, either:

3.Drag the cursor across the display. The field you create is automatically highlighted in blue.
OR

4.Hold the SHIFT key down, and press the right-pointing arrow key. Each time you press the arrow key, a
space is automatically highlighted in blue.

In the figure below, the display contains a field two spaces long.

DISPLAY 1: I a8

W ariables:

O

—
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To Attach a Variable
1.Click Attach Variable on the HMI toolbar. T he Attach Variable dialog box opens as shown below.

LChange Dizplay Murnber @ [Ehatime Warnate [ umE

Wl &ttach v ariable

Clear Digplay 1 =

Enter ID

(S Attach Variable H
*  fw =M | i TS
I_ @I Cancel |

ry

2.Enter the number of the desired variable as shown below and press OK. If you do not enter a variable
number, the program assigns a default variable.

Change Dizplay Murmber @ [Ehatime &anatle HumEer || [m Altach Warable | &# Clear Display 1 =

W Enter ID

e Attach Variable -

IT IUH j |3 I K.evpad entry 1D nof EI ILI
I_ @I Cancel |

a=

3.The variable-linked spaces now appear as red pound signs, and the variable itself appears in the Variable
pane of this Display as shown below.

DISPLAY 1: a8

Warniables:
IT 3 - Keypad entry ID no
—

Use the Variable Editor to:

= Set variable types and properties.
= Create up to 120 list variables to display fixed text messages.
=  Enable data entry via the keypad.

Up to fifty variables may be included in your application. The different types of variables are listed below.

54



HMI

Variable Type

Bit

Integer

Timer

Time Functions

List

Date & Time

Linked to

MB

MI

MI

MI

RTC

Variable Editor view:

Display Options:

Create a text display for ON and OFF.

Choose integer display format; enable linearization and keypad entry.

Display either elapsed time or remaining time and allow timer modification via the
keypad.

Display and modify Time function from hour up to year.

Create up to 120 additional fixed text messages for different values of an MI / SI.

Set the display format (from Hours/Minutes to Month/Day/Y ear) and enable keypad
entry.

=1 (= I It B =N
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Naming a Variable

To assign a title to a Variable:

1. Open a Variable in the Variable Editor.

ARIABLE &:

Yariable Tupe Link Ta:
{r‘ Bition/o] [ ( ' ‘
r:. .Il"lh=ll'|l:lr er ||'n|=-rir* 'n'.=||| |I=I'E. - " —_ I 'T‘

2. Type the Variable name in the title field.

AR S RS /ariable Title - type here

—"anable Type Lirk To:
¢ Bt jon/aff] { ‘
% Inteqer [Mumeric values) | i ls T | hdl |

The Variable name appears with the Variable number in the Navigator window.

=38 Variables
e ﬂ 1- [l 1] Temperature Yalue

b5l 24 MID) Malfunction List

-24] 3-[MB 0) Status Variable

| 4 -[MI 3) Temperature Set Paint
| 5 - [MI 0] Wariable Title - type here
=i Data Types

Creating Variables

To create a new Variable:

1. Click the Add New Variable icon on the HMI toolbar.

L R U L S R L T L Ry S I L] PRt

%'lﬁ'| & B B xl El:adt

isplay % Add New variable | & Chat

2. A new Variable opens in the Variable Editor.
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3. Select the desired Variable Type.
WARIABLE 5:

Set Link TaInt

hie
Jizplay
Drizplay

4. Select the Operand type.
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ARIABLE b:

Y ariable Type

Link Ta:

= Bit [andoff]

% [nteger [Mumneric walue]
= Timer

Link To |

" Time Functions

SetLink Talnt

Cancel |

[ Enable nearization

]
gt

LIR=LLLLE= LY I'""'l"l &
[ Leading Zeros

Drigplay
[T Keypad Entry
I 327ET <

[ Skttt clear kield
5. Enter the Operand Address and Symbol.

e

ARIABLE &:

"arable Type

Link Ta:

" Bit [ondaff)

+ |nteger [Mumerc value]

Link To

= Timer

" Time Functions

EIE'r Linl-::_ TI:I |r|t

M =3 Set Poin =] 0 |
@I %I Cancel |

I | T O [ = |

E nable linearzation
| gl IS L DI r .

6. The new Variable appears with the appropriate link in the Variable Editor.

IVARIABLE 6:

—%ariable Type Link Ta:
" Bit [on/aff] '

& ilnteger [Mumernc valuef Link To M| 3
€ Timer

" Time Functions :
 List Set Point

" Date & Time

— % ariable infarmation

Format [#sss N
[ Leading Zeros

Diizplay
[T Kevpad Entry |_ _| | oo

[T Enable linearization
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Showing an MI value on the controller's LCD
To display an MI value on the controller display:

1. Create a Variable

To create a new Variable:

1.Click the Add New Variable icon on the HMI toolbar.

3.Select the desired Variable Type.

Set Link Tolnt

| O
I — | —

e
Jizplay
Dizplay

4. Select the Operand type.
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ARIABLE 6&:

Vanable Type
" Bit [ondoff]

= Tirner

" Time Functions

SetLink Talnt

i |nteger [Murnedic value)

Link Ti:

Link To |

Cancel |

T O, e

[ Leading Zeros

]

[T Keypad Enty

[ Skttt clean bield
5. Enter the Operand Address and Symbol.

[ Enable inearization

e
gt

Drigplay
|7| 32?5?—‘ <

ARIABLE b:

Yariable Type
= Bit [ondaff]

€ Timer

" Time Functions

Set Link Talnt

% [nteger [Mumeric walue]

Link T

Link To |

[l

N

Mg

S et Point

‘;% I— Canizel |

I | T O [
T [ R L S

S5 | [ Enable inearization

6. The new Variable appears with the appropriate link in the Variable Editor.

IVARIABLE 6-

—anable Typpe—————
" Bit [ondaff)
¥ integer [Mumenc valuef
= Timer
= Time Functions
i~ List
= Date & Time

— % ariable information

—Link To:

Link To Ml 3

set Paoint

s

Format |

[T Leading Zeros

[ Enable inearization

[T Kevpad Entry

(o

2. Create a Variable Field in a Display and attach it to the Variable.

-
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Click your cursor in the display. This is the starting point of the field.

1.To create the field, either:
2.Drag the cursor across the display. The field you create is automatically highlighted in blue.
OR

3.Hold the SHIFT key down, and press the right-pointing arrow key. Each time you press the
arrow key, a space is automatically highlighted in blue.

In the figure below, the display contains a field two spaces long.

DISPLAY 1- Enter |D

“ariables:

o
—
Click Attach Variable on the HMI toolbar. The Attach Variable dialog box opens as shown below.

Change Dizplay Mumber @ [Ehatge WanatleH imb [m Aftach Y anable

Clear Dizplap1 =

Enter ID

(EEE Attach Variable A
S T | [ o |
I_ Egjl Cancel |

ra

4.Enter the number of the desired variable as shown below and press OK. If you do not enter a
variable number, the program assigns a default variable.

Change Dizplay Murber @ [Ehatme &armatle [ umber || [m Atkach Y ariable | Z# Clear Dizplap 1 = _

WEnter 1D

Vaisbbs:
IT IVFE j |3 IKeypal:I enty |0 nd EI (] I
I_ QI Cancel |

-

5.The variable-linked spaces now appear as red pound signs, and the variable itself appears in the
Variable pane of this Display as shown below.
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DISPLAY 1: a8

Y ariables:

IT 3 - Keypad entry ID no
—

List Variable: Display text according to a changing Ml value
To display different texts for different values of the same MI:

1. Create a new Variable.

_'r' add Mew V<igble || CE-} Change Display Humber @ Change Yariable Mumber | [m Abbach i

AHIAEL = Odd Mew 'u'arial:nlei

—"ariable Tepe ik Tor
& Bit [on/off) '

 Integer [Mumeric svalue] Link To ME O
" Timer

= Tirme Functions
" List
" Date & Time

—Yanahle infarmation

T et for aff [O]:

Test far on [1:

2. Select List Variable type.
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Malfunction List

3. Enter the desired text for each possible value of the linked MI.

Malfunction List

ko | [0 ]

kalfunction Code

IENEEENENNEEENEE

4. Attach the Variable to a Display field.
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D|5PU\Y il Malfunction Message

HAAHERAHAA R HAHRY

W ariahles: -

|T 2 - Malfunction List

=

—

The text on the Display will be determined by the value written into MI 0 in the Ladder.

Example:

If MI 0 = 2, then the message will be Engine Failure.

Keypad Entry values

To enter a decimal number into a MI from the keypad:

1. Select the desired decimal format from the Variable information box for the Integer Variable.

LU SRS Temp Offset

—“ariable Tupe Link Tor
¢ Bit [onoff] '

& |nteger [Mumerc value] Lirk To M| 4
" Timer

= Time Functions
 List Temp Oftset Yalue

= Date & Time

—Yariable information

Fuormat [ Enable [nearizal
naple [InearZaan
L ]
[ K
< &f
[ G| w s /
E rtry lirnitz 4_“;$»
| Enstielimits 4 +

Min [0 ~ Ml Value
Max [ 0 | o | 32767

2. Select Keypad Entry from the Variable information box.
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UL RS Temp  Offset

—%ariable Tupe Link Ta
" Bit [an/aff] '

& Integer [Mumernic value) Lirk To M| 4
" Timer

" Time Functions

o List Temp Cffset Walue

" Date & Time

— Y% anable information

Format [#ss.x N
[T Leading Zeros

[ Enable inearization

Entry lirnitz
[ Enable limitz

Min [0 Ml Valug
Max [ 0 | o | 32767

3. Attach the Variable to a field in the desired Display.

Temperﬂture Offset
TEETY

— Yaniables:

IT 7 -Temp Offset

-
o
o

Note | When an HMI keypad entry variable is active, and the Enter key is pressed on the controller keypad, SB

30 HMI Keypad Entries Complete turns ON. This can be used as a Jump condition.
In addition, note that a Display may contain a total of 4 variables. Each one has an SB:

= SB 31 HMI Var 1 Keypad entry completed
= SB 32 HMI Var 2 Keypad entry completed
= SB 33 HMI Var 3 Keypad entry completed
= SB 34 HMI Var 4 Keypad entry completed

The condition of these SBs may be used as Jump Conditions, or to drive calculations in your program.

How does the program know when a keypad entry is complete?

When a keypad entry is complete, there are special SBs that go to logic 1 for one system scan.
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If there is more than one Variable on display, there is an HMI Var Keypad Entry Complete SB for each

Variable.

The SBs are:

You can use these special SBs in your Ladder project or Jump conditions to move from Display to Display when

SB 30 - HMI Keypad entries complete

SB 31 - HMI Var 1 Keypad entry completed
SB 32 - HMI Var 2 Keypad entry completed
SB 33 - HMI Var 3 Keypad entry completed
SB 34 - HMI Var 4 Keypad entry completed

keypad entry is complete.

Force: HMI Keypad Entry Complete, SB 39

A flashing cursor on the LCD screen indicates that the controller is waiting for a keypad entry. You can turn off

the flashing cursor by turning SB 39 ON.

This can enable you to use the same HMI screen to first enable keypad entry, and then to simply display the

entered value.

Converting Display values: Linearization

If you want to enter an Analog value, such as temperature, via the keypad and convert that value into a Digital
value for comparison with a digital value from a temperature probe, you use the Enable Linearization feature

in the linked Variable.

This conversion process is Reverse Linearization.

To enable Analog to Digital conversion:

1
2
3.
4

Create a Display for entering the analog value.
Create an Integer Variable.
Select keypad entry and enable linearization.

Enter the linearization values for the x and y axes.
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According to the above example:

= A temperature entry of 100° C will be converted to 1023 Digital value.
= A temperature entry of 50° C will be converted to 512 Digital value.

Displaying an Ml value with a leading zero
To display an MI with a Leading Zero:

1. Select the desired Variable from the Navigator Window.
H el J - 2lop Meszage
E|== Yariables

P
=i Data Types

2. Select Leading Zeros from the Variable Information check box.
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— % anable information

Format IHHHHH o

. Leading Zeras
[ -Ke_l,lpad Entry

™| Starwith elear feld

Entry lirnitz
™| Eratile limits
kin

[0
[0

b &

Displaying text according to the value of a MB or SB
To display a text according to the value of a MB or SB:
1. Create a Display and variable field.

Status ####

anables:

W 3 - Status Yariable

Altach Variable

I'k-"H j |3 IStatus\-"ariable{ EI I: o] 4 I

@ I Cancel |

2. Create a Bit type variable attached to the field .
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[Status Variable

3. Enter a text Display for the "0" value of the MB / SB.

4. Enter a text Display for the "1" value of the MB / SB.
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The text will be displayed according to the value of the MB / SB. Note that the Display field must be large
enough for the defined text.

For the above example, the Display field must be 6 characters.

Opening a Variable from a Display
To move quickly from a Display to the Variable linked to the Display:

1. Select the desired Display from the Navigator window.
=12 HMI
EI[Ei Dizplayz
----- [Ei 1 - Main Digplay
----- [Ei 2-Menu
Iy 3 - Stop Message
----- [ii 4 - Malfunction Meszage
----- [Ei 5 - Status Dizplay
e [Eii B - Lzer (D Digplay
=22 ‘anables

2. The Display opens in the Display Editor.

DRSPLAV Ml Jser ID Display

User |D: #####

— “ariables:

IT 4 - Temperature Set Point

-

0

3. Select the Variable.
—

W ariables:

I_:[ 4 - Temperature Set Point

—

4. The Variable opens in the Variable Editor.
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Selecting a Timer Display format
1. From the Navigator Window, create or choose an existing Timer Variable.

=22 ‘ariables

I

Elﬂ Data Types

2. Open the Timer format drop-down menu in the Variable Editor.

S

1 minute pulze

HHMMSS hh

™| Feenpad Entr

3. Select the Timer format from the drop-down menu in the Variable Editor.

7



U90 Ladder Software Manual

heeymad =t

™| Keypad Enti

HH:MM:SS.hh

35
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About Communications

M90/91 controllers contain built-in serial communication ports. Certain M91 controllers offer serial ports that
may be set to either RS232 or RS485.

Jazz controllers do not contain communication ports. Note that Jazz:

= Does not comprise integral COM ports. Ports may be added via Add-on Port modules. Such
modules are plugged into the Jazz Jack. An example is MJ20-PRG RS232 Programming Add-On
Port, which provides the serial interface for Application program download into the OPLC.

=  Serial communications capabilities are determined by the type of Add-on Module. For example,
the MJ20-PRG Programming Port may be used for RS232 communications with devices that
supply active (RS232 positive voltage) DTR and RTS signals.

= Default COM settings and pin-outs are given in the technical specifications of the relevant Add-
on Port.

You can use the RS232 port of your PLC for several purposes:

= Direct Communications
This means that your PC is connected to a controller via the proprietary programming cable.

=  Modem Communications
A PC can connect to a remote controller via modem.

= RS232 communications
Use the serial port to communicate with devices that use the RS232 standard, such as GSM
modems for SMS messaging, or MODBUS.

= CANbus networking (M90/91 only)
You use your PC to access the RS232 port of that controller is integrated into an M90 CANbus
network. This M90 can act as an RS232-to-CANbus bridge; via this bridge, you can access any
M90 in the network

= RS485 communications (M91 according to port settings, M90 via external adapter, and Jazz,
according to add-on port module type).

Note that a controller cannot use both SMS messaging and modem communications.
In addition, you cannot use Direct Communications and Modem Communications simultaneously. If your PC is
connected directly with a controller and you dial a remote controller via modem, all communications are

automatically diverted to the remote unit. You will not be able to access the directly connected controller until
you 'hang up', terminating the call.

If you encounter problems, refer to the Troubleshooting Communications sections in this Help.

PLC Communication Settings

Display the current communication settings by selecting PLC from the Controller menu. The default
communication settings are shown below.
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W PLC
Sethings Commands
Post: ComM1 - Wersion
OPLC Modet [ Mm.2TC2
Retries: 3 v] Hardweare Rev.: | A
Time-Dut  [1.05ec .I Display Type [ Two Ines/Multiingueal
0/5 Version: | 372
045 Build Nurnber: | oo
Get Version |
Uit 1D RTC Flesel
& Stand-skne PLC Set Time & Date | Reset |
P
Newotk GetTmetDate| = CearMBEM) |
rat ID: 1 = 4 Set
Cureri: << Get | RunPLC | StopFLC |
Exit |

PLC Parameters

Settings

Unit ID

Commands

Port, Retries and Time-Out are the communication settings between U90 Ladder and the M90. Click the
Advanced button to view the advanced RS232 parameters.

The other settings in this box belong to your project, and relate to the M90.

Note that by default, projects are defined as 'Stand-alone'. If you want to integrate your PLC into a
network, you must define the PLC as a member of a network and assign it an ID number.

Click Get to retrieve the ID number of a directly connected M90.
Click Set to change the ID number.

To display information about the PLC connected to your PC, whether directly connected or within a
network, click Get Version.

You can also view the current time and date settings within the PLC by clicking Get Time & Date, or
import your PC's settings by clicking Set Time & Date.

You can also click on Reset to initialize the PLC, and click on Clear MB & MI to initialize values.

Advanced Settings

Click on Advanced. The PLC Communication Parameters box opens as shown below.
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i PLC Communication Parameters
Ual RSZ32 Passmeters Cumnent FLC Settings

X

[ Farcs PLC Setting: To:

Baud Rate: SE00 - Baud Rate:
Pty [Even =] || Paiy

Stop Bits: m Stop Bits:
Dista Bits: [ =] ||Databis

Flows Cordrol: M - Flows Control:

Restore Defaults | Gt GSM Dafads[

Set PLLC Sellings !]

RS232 Time-Out [055ec =] | | AS232TimeOut

Restore Defaults | Set PLC [ Get PLC Selfings

E it

U90 RS232 These settings are part of your U90 project. If you need to modify the default settings, click on
Parameters the arrows to reveal the options.
If this project is defined to 'Use Modem', we recommend that you change these settings to match
the settings of the modem. If this project is defined as 'Use SMS', we recommend that you enter
the settings of the GSM modem.

Force PLC Settings This is checked by default, making the settings that you have selected become part of your U90

To: Ladder project. These settings will be installed in the M90/91 whenever communications are
activated, overwriting the previous settings. Note that this does not write settings to Jazz
controllers.

Restore Defaults Click this to restore defaults

Get GSM Defaults Click this to enter the settings used to communicate with standard GSM modems.

Set PLC Settings Click here to write your selected settings into the M90/91. Note that this does not write settings

to Jazz controllers.

Advanced RS232 Time-Out settings may be edited.
Make sure that the CANbus baud rate is the same for all networked M90 units.

Current PLC Click to retrieve the settings of the PLC to which you are directly connected.

Settings Note that this option does not work if you have defined the project as a network project.
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Direct Communications- PC to PLC

Direct Communications: when your PC is connected to a PLC by the proprietary programming cable as shown
below. Note that M90/91 PLCs comprise serial ports.

|
- =

’ e

a

5] r-mmwm«:-:.ww.ﬁ =

!
£ |

M90/91 4-wire Programming Cable Pin-out

PC Adapter MJ10-22-CS25 PLC programming port
PC signals D-Type 9 pin, female RJ11 RJ11 Controller signals
DTR (out) 4 1 6 DSR (in) Unused
GND 5 2 5 GND
TXD (out) 3 3 4 RXD (in)
RXD (in) 2 4 3 TXD (out)
GND 5 5 2 GND
]
DSR (in) 6 6 1 DTR (out) Unused
Note o The 4-wire programming cable supplied with the controller connects pins 2,3,4,5

to pins 5,4,3,2 correspondingly.

Jazz PLCs must be installed with an add-on port module, available by separate order, in order to provide a
connection point for the programming cable. An example of such modules is the MJ20-PRG, which is included
in the Jazz Programming kit JZ-PRG.

&

R T P,

=2

Jazz 6-wire Programming Cable Pin-out

PC Adapter MJ10-22-CS10 Jazz programming port MJ20-PRG
PC signals D-Type 9 pin, female RJ11 RJ11  Controller signals
DTR(out) 4 1 6 PWR (in)

GND 5 2 5 GND

TXD(out) 3 3 4 RXD (in)

RXD (in) 2 4 3 TXD (out)

GND 5 5 2 GND

RTS (out) 7 6 1 PWR (in)

Note o The 6-wire programming cable, MJ20-CB200, supplied with the programming kit
JZ-PRG connects pins1,2,3,4,5,6 to pins 6,5,4,3,2,1 respectively.
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COM Port Mode: RS232/RS485 (M91 only)

Certain OPLCs can be ordered with an RS485 port. Within the controller, the jumper settings determine the
COM port function according to RS232 or RS485; RS485 termination settings are also determined via jumper.

To check if your controller was supplied with an installed RS485 port, check the device’s model number.

ModelMumber M9 1-19- U2 M21-1929-40N2
Supplied without Supplied with _T
an R3484 port. an R3485 port

For more information regarding hardware COM settings, check the documentation M91 RS485 Port Settings.

Setting the COM Port Mode
The value of SI 64, Set COM Port Mode, determines if the port will function according to RS232 or RS485.
When SI 64 contains 0, the port is set to RS232, when SI 64 contains 1, the port is set to RS485.

The value in SI can only be changed via Power-up, whether via the Ladder application or by setting a Power-up
value for SI 64.

Changing Mode via Ladder

SB 2 Power-up -
bit

| EN END

#1 | 5164 Set COM

Fort bMode

Changing Mode via Power-up Value

Define power up yalue

sl = |84 |3etCOM Port Made

iy | o I'Ii Cance

Note o In order to change the mode, Power-up must take place; as for example if the power
cable is temporarily disconnected.

. By factory default, SI 64 contains 0.

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

You can use the controller with either a PSTN modem or a cellular modem. When you use a cellular GSM
modem, you can also program the controller to both send and receive SMS messages from a GSM cellular
phone.

Before you can use modems in your application, you must use Modem Services to initialize both PC and PLC-
side modems.

Modem services

Modem Services is located on the Connections menu.

To use Modem Services, connect the modem to a PC, using the cable supplied by the modem manufacturer.
You can then initialize the modem.

Once you have connected initialized modems to your PC and PLC, you can use Modem Services to establish
communications with a remote PLC and perform tasks, just as you would if the PLC were directly connected to
your PC. For example, you can:

= Dial a remote modem via Modem services.
= Download, upload, and edit the controller program via the modem connection.
=  Run Online test mode.

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

= Read and write data to/from controllers via Remote Access or Unitronics' communication .dll
utilities.
=  Receive and send SMS messages via SMS options.

2 Modem Tips

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

Note o The PC-modem cable is not the same type of cable used to connect between the controller and
the modem. Ensure that the cable used to connect the PC to the modem provides connection
points for all of the modem's pins.

. Jazz Controllers

= Jazz controllers do not comprise an integral serial port. A Jazz controller
cannot be connected to a modem unless it has been installed with an
appropriate add-on port module.

=  Serial communications capabilities are determined by the type of Add-on
Module.

= Default COM settings and pin-outs are given in the technical specifications
of the relevant Add-on Port.

=  The MJ20-PRG Programming Port may be used for RS232 communications
with devices that supply active (RS232 positive voltage) DTR and RTS
signals, such as most modems. Note that modems require an appropriate
adapter.

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

. If, within the modem initialization strings, the parameter S7 is too short to permit the PLC's
modem to answer, an error will result.
For example, if this parameter is set as S7=30, the PC modem will wait for 3 seconds to
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receive an answer from the PLC's modem. If the PLC modem does not answer before the 3
seconds have elapsed, the S7=30 parameter is exceeded, and the PC modem will return the No
Carrier error.

. PC/PLC modem communications: Both PC and controller must use the same type of modem:
either landline or, GSM.

. Known compatibility issue: Sony Ericsson Modems.

Unitronics products are compatible with the following Sony Ericsson Modems:
= - Model GT47 R5xxxx and higher

= - Model GM29 R6xxxx and higher

This means, for example, that Unitronics cannot guarantee compatibility with a Sony Ericsson
Modem model GM29 R4xxxx.

For advanced users, check: How the PLC works with a modem.

PC-Side Modems (Modem Services)

Before integrating modems into your applications, check the section Modems-Tips & Cautions.

Initialize PC-side Modem
1.Connect the modem to a PC, using the cable supplied by the modem manufacturer.
2.0pen Modem Services from the Connection menu.
3.Select and enter the modem parameters:

1.At the top of Modem Services, select a tab; the Modem Type selection box shows the
options.

2.Select the PC modem type; the initialization strings change accordingly.
3.If required, you can edit other parameters:
= Initialization commands: click in the field and enter text.

= Com Port, baud rate, Time Out, and Time-Out Reply: use the drop
down boxes

= PIN code: click to enter the number.

4.When all parameters are set, click the Initialize PC Modem button; the PC establishes
communication with the modem and initializes it.

79



U90 Ladder Software Manual

'F1 Modem Services

& PsTH fﬁ GEM |

Modem Type: [KONDER |
Selectthe
modem and edit ATLF Coim Post: Tirne Ot Dist
parameters if GOBR 115200 [Comi | |es |
MECCEsary. T+PR =300
e 600 =] |24 =

FIM code:

Restore Defaul P —
- % Dial Mode

Mumber bo diak .
_| & Tone

P [ " Pue
i B
Click tainitialize + i 4 - g |incoming Call Audn
the modetmn with ]
th et
Weupha;jz BE g\lnMuFE-siﬂe ﬁl Prepare PLC-side %ﬂ SMS
selacted | Modem & | modemn p |Options
)4

-y

How to use the PC modem to access a PLC
1.Prepare and connect the PLC-side modem as described in the topic PLC-side Modems, in the section
Enabling a Controller to Communicate via Modem.
2.Dial the PLC to establish the communication link:

1.Click the button to the right of the Number to Dial field to open Favorites and select a number,
Favorites (Telephony)You can keep a list of frequently-used numbers in Favorites.
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= Click a line to enter or select a number and description. To access
outside lines, enter the access number required, a comma, then the
phone number.

= Click Dial.

" Modem Services X
@ PsTn BB G5M |
Madem Type: [Other... =]
ATLF Com Port Time Ot Driak
ATEOECT R0 0&S 40 05 0=0:1 COM1 ~| |ES -
AT ! =l -l
Baud Rate: Time Ot Reply:
{9600 | |24 |
PIN code:
Restore Diefauks

2. Highlight =
number and click

% 1. Click to open

v y
Himchent bo ciak Favortes.

FLC-B: 9.1 7189517707
3. Click to |
¥ .
dial th Dial J
ialthe I‘E,h ;1____- |

PLC.

Dial: 9,17189517777

Initizkize PC-side 9,01 45552888
Modem e Tror

3.Enter OnLine (Debug) mode.

4.To break the data link, click Hang-Up.

Wait for Incoming Call

Click this button to place the PC modem in auto-answer mode.

Communication Log

When you dial a remote modem using U90 Ladder, a window opens up in the bottom of your screen. The log
of events is quickly displayed in this window. This log is stored as a .txt file. You can view this log by
navigating to the U90 folder and opening a file named U90ldxxx.txt.

This log is stored as a .txt file. You can view this log by navigating to Unitronics\U90 Ladder\U90Ldxxx and
opening a file named ComLog.txt.

In this file, the most recent log of events appears last.

Using a PC to access a PLC via GSM modem

To use a PC running U90 Ladder to access a remote PLC for programming and maintenance via GSM networks:

1. Connect your PLC to the GSM modem according to the instructions supplied with the GSM Modem Kit.

2. Connect your PC to the GSM modem.
If you have carried out the Prepare Modem procedure, you can skip steps 3 and 4.
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1 RS232 connector

2 RS232 cable MJ10-22-CS28 (available by separate order)

3 RS232 connector

4 GSM Modem serial port

5 GSM antenna

6 Power supply PS-GSM modem (available by separate order)
7 RJ11 connector

8 GSM modem power supply

9 SIM card drawer

3. Configure U90 Ladder’s modem initialization commands.
a.Open the PLC box by selecting PLC from the Controller menu.

b.Set the PLC’s Time-Out to 2 seconds as shown below. This should allow sufficient time for PC-
to-PLC communications via the GSM modem.
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Commands

~Version

OPLCMedst [

HadwarsRev: [

0SVesn [

0/5 BuldMumbar: [

Gt Verson |

~RTC Reset

Set Time & Diste | Resst |
Get Time & Date | | Clear ME L MI |
RunFLC | StopFLC |

2. Dial the remote PLC modem from your PC.

'F1 Modem Services

MNumber to dial

@ porn B osu |
Modem Type: | Other... =
ATLF Corm Port Time Out Diak
ATEGAC1 5008504005 0=0v1 [com? x| |65 |
AT 8w/
Baud Rate: Time Out Reply:
| 3600 x| |24 |
PIN code:
Flestore Defauls E—
2. Highlight &
numker and click
% 1. Click to open Ok
- Favorites .

|F'LE-E: 317189817707

3. Click to "
dial the Iﬁ Dial i |
PLE. o] ==
Dial: 9,17189517777 Murrber
Inilalize PC-side 3.014550630
: Maoderm 2 9ITEITTOF
| Cancel | |
Note o Both GSM modems must contain SIM cards capable of data transfer. Check with your
SIM card supplier to see if your SIM card is capable of data transfer.
® Note that only 3V SIM cards can be used with the GSM modem supplied with the

Unitronics' GSM Modem Kits.
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PLC-side Modems

The PLC can use a landline or GSM modem to send and receive calls. A programmer can also use a PC's
modem to communicate with a remote PLC that is connected up to a modem.

Before integrating modems into your applications, check the section Modems-Tips & Cautions.

Enabling a Controller to Communicate via Modem
1.

Connect the modem to a PC, using the cable supplied by the modem manufacturer.
2. Prepare the PLC modem.

1.0Open Connection>Modem Services, and select the modem type and COM port.
2.Selecting a Modem

= At the top of Modem Services, select a tab; the Modem Type selection box
shows the options.

= Select the PLC modem type; the initialization strings change accordingly.
= To edit strings, click in the field and enter text.

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

3.Click the Prepare PLC-side Modem button; that dialog box opens.

4.When all parameters are set, click the Init PC Modem button; the PC establishes communication
with the modem and initializes it.

B Modem Services

& pstn BE ESH[

[Modem Type: [ TC35

ATEOLCIED0ES (440 050=T41
AT HPR=3600

5.If you are using a SIM card that has a PIN number, enter a new initialization command
AT+CPIN="XXXX", where XXXX is the 4-digit PIN #.
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Inzert this line into the
initighization commands

Ernter the 4-digit PIM
number here, if required

FErS

AT

AT+CFI
o T

6. End the list of commands by entering the AT command eight times as shown below.

ATS10=1557=30

AT

AT Hepeat the AT command
ﬂ a total of 8 times

3. Ensure that the PLC port is initialized via either SB 72, Modem Initialization, or SB 180 Initialize GSM
Modem for SMS.

PSTN Modems

1. Open the PLC Modem Configuration box by selecting Controller> PLC Modem Configuration.
2. Check the 'Use PTSN Modem' box shown below. This causes the PLC to automatically turn on
SB 72, Initialize Modem, at power-up. Note that:
= [fthe Use Modem option is selected, at power-up the modem will be initialized with the
customized strings and parameters that you selected during the Prepare PLC Modem procedure.

If the Use Modem option is not selected, the default Modem strings and settings contained in
PLC Modem Configuration, shown below, will be used to initialize the modem.

= PLC PSTN Modem Configuration

BEdpisn

¢ Use PSTN Modem [Initialize modem at power-up)
Mote

of Yersion 4.00 and higher, a Prepare Modem procedure has
been added to PC Modem Configuration. Since this procedure
indtializes the PLC modem, the PLC Modem Configuration strings
have been changed.
Hote that this change may raise compatibilty issues in exsting
apphcations. To preserve backwards compatibdity, chck on Relneve
Formes Modem Shings.
For new applications, perfomm the Prepare Modem procedure, which
iz detailed in the Help topic PLC-side Modems.

Retiieve Fommer Modem Stings

Type: |Sinet -

4+
ATH

AT
ATS0=1

[~ Tone [~ Pulse

Humber Drescription
1 |9.171856362806 Brooklyn Installation, Station 3
2 (9916435339 Shardales Site, laom 12
3
4
5
3

I wou Interd bo use & GSM modem vouw MUST check the Use SMS' check
b on the SMS Conbgurabion scresn

[ ] 16%

3. Ifyour application requires, you can edit the initialization commands.
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= To edit initialization commands, click on the Edit Initialization Commands
button shown below.
The window containing the commands turns white; you can now add, delete
or edit commands.

Note o Applications previous to U90 Ladder 4.0.

The Prepare Modem procedure was integrated into U90 Ladder starting
with version 4.00. If you are working with an application created using
an earlier version, you can restore the older, default modem commands
by clicking the Retrieve Former Modem Strings button.

Click to restore
the Default
Intialization
commands far
your modem.

i PLC Modem Configuration

Click here to
accezs the
Initialization
commands for
editing .

Uze Modem [Initialize modem al power-up)
Mot
5 of Version 4,00, a Prepare Modem procedure has been added to

PC Modem Conbiguration. Since thes procedure intializes the PLC
modem, the PLC Modem Configuiation stings have been changed
Mate that this change may raize compatibity issues in existing
apphcations. To preserve backwands compatibilty, chck on Retieve
Former Modem Skhings.

For neww applications, peiform the Prepare Modem procedure, which
i+ detailed in the Help topic PLC-side Modems.

e A
ATH
AT
ATS0=1
ks

You can also enter await command.

4. The U90 Ladder default modem settings are: 9600, 8 data bits, no parity, 1 stop bit. If required,

+++

AT
il Il

AT 2

w005 0%C

you can change the setting to match the Prepare PLC Modem strings by clicking Controller>
PLC> Advanced button to open PLC Communication Settings, and then changing the
parameters and selecting Force PLC Settings.

86



Communications

5.

Settings

Time-Out:  |1.05ec

Urit IO

{ Stand-alone PLC
" Metwork.

Part: COM1 A
Retries: 3 -

-

|tk 100 1 = << Set
Current: << Get

s

‘egers

: I
=gers 3
ark,

Juration

U580 R5232 Parameters

v Force PLC Settings To:
Baud Rate: 9600 hd

Farity: Even -

Stop Bits: 1 -
Data Bits: 7 -
Flows Caontral: Mare -

Restore Defaults ‘ Get GSM Defaults|

el BIT Eafings |

FLC

5232 Time-Dut 05Sec )
CaNbus Baud Fate: RO0 Kb hd

Restore Defaults ‘ Set PLC |

Current PLC Settings

Blaud R ate:
Farity:
Stop Bits:
D ata Bits:

Flaw Cantral:

RS232 Time-0ut:

CaMbus Baud Rate;

Get PLC Seftings

E it

Select whether to use pulse or tone dialing, as is required by your system, by clicking on the
appropriate box. You can also leave both blank (default).

6. You can also edit the modem's time-out settings.

= Display the Modem Time-out settings by clicking the Advanced button. Set the
appropriate times as shown below.

% | Advanced PLC Modem Settings

tadem Time-0ut: Reply tadem Time-Oul: Dial

? vl Sec B5 *| Sec
™

M

!

The time the MO0 wats for &
regply framthe modem.

The time the M0 waits for
a reply from the number it
haz dialed.

1. To enable the PLC to dial via modem, enter numbers in the
Phone Book

The Phone Book is where you define the list of numbers that the PLC can

dial.

You can enter up to six numbers. Each phone number is automatically
linked to an index number. In your application, you store the index
number of the phone number you want to dial into SI 71. Then, when SB
77, Dial, turns ON, the PLC dials that number.

Each phone number can be up to 18 characters long. You can also add a
description to identify the location or other details of the number to be
dialed.
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Entering numbers in the Phone Book

1.Click on an empty line in the Phone Book, then type in the number,
exactly as you would dial from a standard phone, including area
codes. To dial an outside line, enter the prefix number required and
follow it with a comma as shown below.
This comma causes the short pause, or delay, that is required by
many systems.
To edit the phone book, click in a number or description, then make
your changes.

GSM Modems

1. Under Controller>SMS Configuration, select Use GSM Modem. This turns on
SB 180 Initialize GSM Modem for SMS.

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

Note o Communications cannot flow through the port during initialization. To
avoid conflicts in your program, use the Modem Initialization SBs.

Thiz application assumes that the se Modem' option has been selected in Controller =
PLC Modem Configuration.

Staring 1 in =B 71

causzes the modem to T 0 002000 EN END

uze the first number in Drelay to dial a7

the PLC Modem modem T ShLTY
Configuration Phone — P =l B |- QOE.
Book . C Fhone Murnbes
=efting 5B 77 causes T0 003000 - SB77 Did

the maodem to dial the Delay to dial - Remote Modem -

number selected vias miodem

SB 71 | P} {5}

After the modems SBc?;Smhgg;ﬂeegns ! 1M?:Jj:£rtr:m '

connect, 5B 7S turns corraciad

OM, starting a timer . |} {

Yhen 1 minute has T hmn-m D'SB 76 1

elapzed, 5B 7R iz Set, 4 Lottt

causing the modems cn:‘meclled I'-:ude:n

to dizconnect. 1P} {5}

Download the application to the PLC.
Connect the modem to the PLC.

After the modem is enabled and successfully initialized by the PLC (SBs 72 & 73 turn
ON), the controller can either be accessed via modem or can dial a remote modem to
establish a data link.

8. To terminate the call, turn SB 76 Disconnect Modem ON.

Downloading, uploading, and comparing settings

You download modem settings to the PLC by clicking the Download button on the
tool bar. You can also upload settings from the PLC by clicking the Upload button.
Note that downloading overwrites any settings that may already be in the PLC;
uploading settings overwrites any settings that you have made in your application.

You can compare your application's modem settings to the settings that are already
within the PLC--before downloading or uploading:
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1.Display the settings for both your application and the PLC by clicking on the Upload Verify

button.

2.Two windows open. The left window shows the settings you have set in your application;
you can edit these settings. The right window shows the current settings within the PLC;
these are read-only.

Uplosd W erify
Click to compare settings, then click to close

application settings

K 1

ATEDVT Q450 055 0501

g v ilize Modem [initialize modem at power-up); % 2| Use Modem (Initialize modem at power-up]
) ]
Currenit Advanced.. Settiings currently Advanced...

resident in the M30 =
AT
ATZ
ATEF
=]

™ Pulse = ¥ | Tiore ¥ | Bilsz

|Number |Descripti0n
1 1|9,9786522
2 2
El 3523
4 4
5 5

. 5% |

—

Note that an PLC cannot be configured for both SMS messaging and modem

communications. If this is done, SMS messaging will override modem communications--the

PLC will not be able to use the modem.

Modem Troubleshooting

Before integrating modems into your applications, check the section Modems-Tips & Cautions.

Modem commands

Note 0 The modem must reply with either OK or READY to each command entered. If the modem
fails to answer, the command has not been processed.

+++
AT
AT&F
ATZ

ATEO
%
Qo0
X4
&DO
&D2
&D1
&S0

Escape Sequence. This causes the modem to close connections and go back to command mode
This command means Attention; and is used to begin a session
Restores factory default settings

Resets the modem. This command may take time to implement, so the response from the modem may be
delayed

No Echo

Enable Verbose (long) response

Respond

Detailed answers

Ignore DTR

Once DTR falls, disconnect and go to command mode
Once DTR falls, disconnect

DSR always ON.
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Since the DSR can be permanently set to ON, connecting it to the RTS causes the terminal always be ready
to transmit\receive data

&Sl DSR OFF in command and test modes
&Cl1 Give the user a signal for the DCD
&CO Don’t give the user a signal for the DCD (refers to LED indications where relevant)

ATS0=1 Auto-Answer after 1 ring

S0=0 Modem doesn't answer. Forces PLC to answer with ATA (pickup)

S10=15 Sets the time ( in units of 0.1 sec) from the time when CD is not detected, until the string NO CARRIER is
shown. If the value is 255, then the CD signal will not fall—even if the modems are no longer connected

S7=30 Time-out: If this time is exceeded, the modem notifies that dial has failed

S12 The modem register that defines the time interval during which the line must remain clear, before and after

the +++ command.

&W Burn the configuration into the modem’s non-volatile memory.
Note 0 This is part of the COM Init FB's modem default initialization strings.

PLC to modem connection and cable pin-out
PC-side modem, error messages

This deals with errors that may result from the PC's modem

Message Cause

Com Port not open, or The PC was unable to access the PC port.
modem does not exist The port may:
-Already be in use

-Be damaged.

Modem not connected The PC receives no reply from the modem following the 'AT' command.
Check that:
-The modem is connected to the same PC port you have defined in Modem Services.
-The PC-modem cable is in proper order.

Modem not initialized The modem was not successfully initialized.
Check the topic: Using Hyperterminal for Modem Troubleshooting

The messages below describe the modem 's status if the PC dial attempt (ATD+ number) fails. Any one of these errors
aborts the Dial process.

Modem Busy
Modem Error

No Dial Tone

No Carrier Note [ This can occur if, within the modem initialization strings, the parameter S7 TimeOut,
is to short to permit the PLC's modem to answer.

For example, if this parameter is set as S7=30, the PC modem will wait for 3 seconds to
receive an answer from the PLC's modem. If the PLC modem does not answer before the 3
seconds have elapsed, the S7=30 parameter is exceeded, and the PC modem will return the No
Carrier error.

Dial time-out exceeded No reply was received from the modem within the defined time.
The messages below only relate to unsuccessful GSM modem initialization.
GSM SIM card blocked

GSM SIM card does
not exist
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Illegal GSM PIN code

GSM Network not
found

Time-out exceeded

PLC-side modems

These errors may result from problems in the PLC-side modem

Message

Modem Busy

Handshake between
modems complete
('CONNECT"),

PLC does not reply
Problem

Modem fails to initialize

Possible cause

Modem is
engaged,
or is being
initialized

Modem adapter
cable

SB74

ON

Recommended action

Check that the line is free.

Use the SBs: Modem Initialization Status listed above to
check the COM port status; communications cannot flow
through the port during initialization. For more information
check the topic How the M90 works with a modem.

Check the PLC-to-modem connection and pin-out,
particularly that the DSR is connected to the RTS on the
modem side.

Possible Cause & Recommended Action

e PLC-to-modem cable:

Make sure that the cable is securely connected. Check the
modem connection and pin-out of the PLC-to-modem adapter
cables.

e Incompatible communication settings.

Most modems automatically match the parameters of
incoming data: baud rate, data bits, parity & stop bits. You
may need to manually change your modem's communication
settings via Hyperterminal.

These errors may result from problems in the PLC-side modem

PLC modem communication problems

If your PLC is transferring data via modem, you can begin troubleshooting by entering Information Mode. You
can then check the status of relevant System Bits and Integers to help diagnose the problem.

To begin diagnosing the problem, check the error code contained in SI 70. Refer to the error code table in How
the PLC works with a modem.

The tables below show the more common causes of modem communication problems.

Problem SI 70 value
Modem fails to 2: Modem Did Not
initialize Reply

Possible Cause & Recommended Action

PLC-to-modem cable:

Make sure that the cable is securely connected. Check the PLC modem
connection and pin-out of the PLC-to-modem adapter cables. Note that if
you use cables comprising this pin-out, you must set the RS232
parameter Flow Control to N (none).

Incompatible communication settings.

Most modems automatically match the parameters of incoming data:
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Other problems:

Problem

Modem is busy

Handshake
between modems
complete
('CONNECT"),

PLC does not
reply

PLC does not dial

GSM modems

Problem

Cell phone does not receive

message

0: No Error

6: Modem Report
Error

Possible cause

Modem is
engaged,
or is being
initialized

Modem adapter
cable

Incorrect phone
number

baud rate, data bits, parity & stop bits. The PLC's embedded modem
settings are: 9600, 8 data bits, no parity, 1 stop bit. You may need to
manually change your modem's communication settings to match
these via Hyperterminal.

SB 72 OFF:

In order to work with a modem, you must select 'Use modem' in the PLC
Modem Configuration box . This causes SB 72 Initialize Modem to turn
ON when the PLC powers up.

Note that if the PLC has also been configured to use SMS messaging,
that the PLC will not be able to connect to a modem because the SMS
feature overrides the modem.

Check too, that SB 72 is not disabled in your program.

Check the modem initialization commands. Refer to Configuring the
PLC to use a modem.

Recommended action

Check that the modem is free.

Use the SBs: Modem Initialization Status listed above to check the COM
port status; communications cannot flow through the port during
initialization. For more information check the topic How the PLC works
with a modem.

Check the PLC-to-modem connection and pin-out, particularly that the
DSR is connected to the RTS on the modem side, as shown in Modem
Connections above.

Check the PLC's phone book. Refer to Configuring the PLC to use a modem.

Possible Cause & Recommended Action

Check the cell phone's SIM card; it may be full.

Check SMS System Bits and Integers for error messages

Using Hyperterminal for Modem Troubleshooting

You can use a standard Windows application called Hyperterminal to perform certain tasks, such as changing a
modem’s communication rate.

Note 0 The modem driver does not need to be installed in order to access the modem via

Hyperterminal.

Using Hyperterminal

1.Open Hyperterminal. The program can generally be located by clicking the Start button in the lower left
corner of your screen, then selecting Programs>Accessories>Communications>Hyperterminal. The
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New Connection window opens as shown below.
Note 0 Hyperterminal generally starts by pointing to the internal modem, if one is installed on the PC.

retion Description

2.Enter a name for the new connection and select an icon, and then click OK. The Connect To box opens .
3.Select a COM port for the modem, and then click OK.

DIz 513] oo

Connect To

4.The Port Settings box opens as shown below. To enable your PC to communicate with the modem, set the
COM port parameters to a BPS of either 9600 or 19200, Data bits=8, Parity=N, Stop bits=1, Flow
control=None, and then click OK.
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M20 - Hypper T ermiral

Hyperterminal is now connected to your PC via Com 1; the ASCII settings now enable you to enter
commands via the PC keyboard and see the replies from the modem within the Hyperterminal window.
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To test the connection, type AT; if the connection is valid the modem will respond 'OK'.

To change the modem’s baud rate, type AT+IPR=19200&W; the command '& W' burns the new baud rate into
the modem's non-volatile memory.

T S - 0 <
Fie Edt Wew Cal Tramsfer Help
Dl 5|3 ol =)
=
at
at
oK
at+ipr=192087
0K
ak&ow
1.4
Corrected 00:00:35 Mgodetect  [19Z00E-M] SR [CAPs™ pamm [Capbire  [Frint ach :»

Typical initialization strings used with an Siemens M20-type modem are shown below.

e S - [0 X
Bin Bdt Wew Cal Transfer Help
Dl 5|3 0l &
=|
at
1] 4
atz
oK
atedv1g0x4&:doss0fcl
0K
atlw
1] 4
Connected 00:00:35 Ak detect |19E00 B SR [CAPS ™ pamm [Capbre  [Prind ach T;

Modem Commands

Note 0 The modem must reply with either OK or READY to each command entered. If the modem
fails to answer, the command has not been processed.

A==E Escape Sequence. This causes the modem to close connections and go back to command mode

AT This command means Attention; and is used to begin a session

AT&F Restores factory default settings

ATZ Resets the modem. This command may take time to implement, so the response from the modem may be
delayed

ATEO No Echo

V1 Enable Verbose (long) response

Q0 Respond

X4 Detailed answers

&DO0 Ignore DTR

&D2 Once DTR falls, disconnect and go to command mode

&D1 Once DTR falls, disconnect
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&S0 DSR always ON.
Since the DSR can be permanently set to ON, connecting it to the RTS causes the terminal always be ready
to transmit\receive data

&S1 DSR OFF in command and test modes
&C1 Give the user a signal for the DCD
&CO Don’t give the user a signal for the DCD (refers to LED indications where relevant)

ATS0=1 Auto-Answer after 1 ring

S0=0 Modem doesn't answer. Forces PLC to answer with ATA (pickup)

S10=15 Sets the time ( in units of 0.1 sec) from the time when CD is not detected, until the string NO CARRIER is
shown. If the value is 255, then the CD signal will not fall—even if the modems are no longer connected

S7=30 TimeOut: If this time is exceeded, the modem notifies that dial has failed

S12 The modem register that defines the time interval during which the line must remain clear, before and after

the +++ command.

Note [ In the M90, this value is fixed on the M90 side and is not entered into the modem. If the
controller cannot hang up, register S12 should be checked to ensure that the
pause =1.2 sec

&W Burn the configuration into the modem’s non-volatile memory

Initializing the modem to SMS mode via Hyperterminal

Once the modem is successfully initialized, you can use Hyperterminal to initialize the modem to SMS mode.

Command Description Notes

at+cpin=? Is a pin number required?

at+pin="xxxx" Is the pin number set in the XXXX is the PIN number coming from the U90
application? application.

at+creg? Has the SIM card been registered with Should return one of two answers:
the local cellular provider? e +CREG: 0,1

The SIM is registered with its local provider.

e +CREG: 0,5
The SIM is in roaming mode.

at+cmgf=1 Go to text mode
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& GM2Y - Hyper Terminal =B8] x|

e Edt Wew Cal Trarsfer Help

Di=| 53| D] &

1] 4
at

0K

at+cpin?

+CPIM: SIM PIN
at+cpin="1111"

1] 4
at+creqg?

+CREG: 0,1
114
at+cmgf=1

(1.4

2]

[1]

Connected 00:00:35 Aedto detect 19200 B-M-1 F LI

Notes o Commands including question marks are run for verification twice. If the command

is not verified during the second attempt, the attempts stop.

o If the SIM requests the PUK number, the SIM must be taken out of the modem and

installed into a phone to enable the number to be entered.

U If the SIM is full, the SIM must be taken out of the modem and installed into a phone to

enable the SIM to be cleared.

. The modem must be able to support Text mode. P.D.U. mode is not supported.

When a controller sends an SMS text message

= The controller uses the Send command, containing the number to be called: AT+CMGS= phone

number”.
= The controller then waits for the reply >'.

= When the ' is received, the controller sends the message, ending the line with CTRL Z

= If the message is successfully sent, the controller will receive a message of

confirmation,#CMGS:xx. When this message is received by the controller, SB 184 turns ON.

The confirmation message is acknowledged by OK.

= If:
the message of confirmation is not received within 15 seconds, or
the >' is not received within 3 seconds, SB 185 turns ON.

When the controller receives an SMS text message:

= It receives the command: +CMTI: “SM” ,xx. Xx is a number in the controller's memory, 1 to 20.
= When the message is received, the controller asks the modem for the text via the command

AT+CMGR=xx

* The modem replies with +CMGR, including the phone number, status, text, and concluding with

OK.

Note o When a Com port has been successfully initialized, the relevant bit turns ON: SB 80 , 82, 83

or 84.
If initialization fails, SB 81, 83, 85, or 87 will turn ON.
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'The Sniffer'--Viewing communication strings

The instructions below show you how to construct a communications 'Sniffer’. This device enables you to use
Hyperterminal to view communication strings flowing between a PLC and an external, connected device such
as a bar code reader.

‘COM’ is
connected
to the
PLC.

‘Sniffer’ is
connected to
the external
device.

The completed
Sniffer is
connected to a
PLC
communication
port, PC and
external device.

Note that
communication
cables are the
programming
cable provided by
Unitronics.

To make a Sniffer, you need:

= An adapter.
= Two 1N4148 or 1N914 diodes.

1. Open the
adapter
carefully
via the 4
snaps in
its sides.
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Cut the
red and green
wires as
shown below.

Solder one
diode to the
red wire, and
one diode to
the green
wire.

The soldered
point provides
the anode.

Put isolating
material on
the soldered
points.
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5. Solder both
diodes’
cathodes to
the red wire.

6. Putisolating
material on
the solder.

7. Close the
Sniffer.

8. Label the
connectors as
shown.

Note 0 In order to run view the strings in Hyperterminal, you must set the program to display ASCII
strings as described above in Using Hyperterminal.

PLC to Modem Connections and Pin-outs

The next two figures show the basic elements you use to connect a controller to a modem.

M90/91
Modem COM port (female) PLC R5232 COM port
PLC

fﬁs;qs%x Programming ||

T3 cablke [

@ﬂ ERBES |

T E[FEEED
- | HEEEE ]

Modem adaher — g H LoaE

RM1type connector

Jazz (Add-on Port Module required)

Add-on port
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Note o M90/91 controllers
=  Comprise an integral COM port

= Note that the M90/91 PLC programming cable is a 4-wire cable. The cable
is included with the M90/91 all-in-one kits.

d Jazz controllers
= Do not comprise COM ports. To provide Jazz with a port, install an add-on
port module. These may be part of a kit, or ordered separately. An example
of a port module is the MJ20-PRG, included in the Jazz Programming Kit
JZ-PRG.

= Note that the Jazz PLC programming cable is a 6-wire cable. The cable is
also included in the JZ-PRG kit.

Connecting a Controller to a Modem

You can:

=  Use a Unitronics' modem kit in conjunction with the appropriate Unitronics PLC programming
cable, as shown in the two figures above. Kits contain a modem that is compatible with
Unitronics controllers and related hardware. The Products section of the Unitronics web site
contains kit descriptions and specifications.

=  Use a modem you have purchased independently. In this case, you can use the appropriate
Unitronics PLC programming cable to connect the PLC to a modem adapter. You can order
modem adapters from Unitronics.

=  Use a modem you have purchased independently, and construct your own D-type to D-type
connector cable to connect the programming cable to the modem's serial port, according to the
pin-outs provided below.

General Information: Modem to Controller Interface (DCE to DTE)

The next figures show the interface between the Data Communications Equipment (DCE; the modem) and the
Data Terminal Equipment (DTE; the controller or PC). The arrows show the direction of data flow.

Note that:

=  Transmitted data (TXD) is input to the modem, output from the PLC
= Received data (RXD) is input to the PLC, but output from the modem

M90/91 Jazz
DCE (modem) DTE (FLC) DCE (modem) DTE (PLC)
RHD —— RHD R¥D g RHD
THD oo THD THD e TH
GND(SE ) —————— GNIISE) D S0 ) m— GRS
RTS RTS YR T
CTS —— CTS  ——
DTR —-a— DTR -t—
DER D=R
DCD — pDCh —_bde PR R
RN G it R G i
Note o Unitronics controllers do not support all the control lines.
o Modems should be initialized via the Modem Services> Prepare Modem procedure. This
procedure:

= Turns the DSR signal ON
= Turns the DCD signal ON (Jazz only)

= Sets the appropriate PLC-modem communication parameters. These are:
- M90/91: 19200 bps, 8 bit, no parity, 1 stop bit
- Jazz: 9600 bps, 8 bit, no parity, 1 stop bit

o Connecting DSR and RTS signals causes the modem to be always ready to transmit\receive data.
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Using Modem Kits

Unitronics' kits contain all of the elements you need to connect a controller to a modem using the appropriate
PLC programming cable, as shown in the first two figures at the beginning of this section.

Note that Replace PC adapter with modem adaster

you must * :

remove the I

PC adapter g @ ‘% o bern

from the PLC PLC Programming cable |ty

programming
cable and
replace it
with the
modem
adapter
supplied in
the kit.

In order to work with Unitronics controllers, you must initialize the modem via the procedure detailed in the
Prepare PLC Modem topic.

The following list shows modem adapters supplied with the kits and their pin-outs. For updated information,
consult your Unitronics distributor.

Standard Landline and Siemens GSM/GPRS modems

Modem Adapter MJ10-22-CS76 PLC Serial Port / Port Module
Adapter signals D-Type 9 pin, male RJ11 RJ11 Controller signals
DSR (out) + 6+7 1 6 PWR (in) for Jazz
RTS (in) DSR (in) for M90/M91
GND 5 2 5 GND
RXD (out) 2 3 4 RXD (in)

TXD (in) 3 4 3 TXD (out)
GND 5 5 2 GND
DCD (out) 1 6 1 PWR (in) for Jazz

DTR (out) for M90/M91

Note o M90/91: The cable connects RJ11 pins 2,3,4,5 to pins 5,4,3,2 respectively.
d Jazz: The cable connects RJ11 pins 1,2,3,4,5,6 to pins 6,5,4,3,2,1 respectively

Sony Ericsson GM29 GSM/GPRS modems

Modem Adapter MJ10-22-CS72 PLC Serial Port / Port
Module
Adapter signals D-Type 9 pin, RJ11 RJ11 Controller signals
male

DSR (out) 6 1 6 PWR (in) for Jazz
DSR (in) for
M90/M91

GND 5 2 5 GND

RXD (out) 2 3 4 RXD (in)

TXD (in) 3 4 3 TXD (out)

GND 5 5 2 GND

DCD (out) + 1+7 6 1 PWR (in) for Jazz

RTS (in) DTR (out) for
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M90/M91

Note o M90/91: The cable connects RJ11 pins 2,3,4,5 to pins 5,4,3,2 respectively.
a Jazz: The cable connects RJ11 pins 1,2,3,4,5,6 to pins 6,5,4,3,2,1 respectively.

Wavecom GSM/GPRS modems

Modem Adapter MJ10-22-CS79 PLC Serial Port/ Port Module
Adapter signals D-Type 15 pin, male RJ11 RJ11 Controller signals
DCD (out) 1 1 6 PWR (in) for Jazz

DSR (in) for M90/M91
GND 9 2 5 GND
RXD (out) 6 3 4 RXD (in)
TXD (in) 2 4 3 TXD (out)
GND 9 5 2 GND
DSR (out) + 7+12 6 1 PWR (in) for Jazz
RTS(in) DTR (out) for M90O/M91

Note o M90/91: The cable connects RJ11 pins 2,3,4,5 to pins 5,4,3,2 respectively.
J Jazz: The cable connects RJ11 pins 1,2,3,4,5,6 to pins 6,5,4,3,2,1 respectively.

Note o Wavecom modem kits do not contain the PC to modem cable, MJ10-22-CS32, that is required
for the Wavecom Prepare Modem procedure. This cable is available by separate order.

Using a Unitronics Adapter

If you are using a modem from an independent source, you can order one of the modem adapters described in
the preceding section from Unitronics, and use this adapter to connect your modem to the PLC via the PLC
programming cable.

Constructing Adapters

You can construct a D-type modem adapter yourself, using the appropriate pin-outs shown in the preceding
section.

You can also construct a cable with 2 male D-type connectors, and then use it to connect a modem's serial port
directly to the PC adapter on the PLC programming cable as shown in the next figure.

e D-type modem - [
[_ . T adapter cable PC adapter 4-wire PLC g| M0
@ @ programming cable :@ |
PC adapter G-wire PLC _{ _:lazz_

{l

[

. : i abde:, |, |
Flug into Flug into H‘"oﬂmm"""” ¢ TE A 0 U
modem PC adapter g . 1]' iéﬂ& J

§njk

The tables below give the pin-outs of the programming cables, and show you an example of the pin connection
you can use to construct a cable with 2 male D-type connectors to connect a PLC to a standard landline modem.
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M90/91 4-wire Programming Cable

PC -side PLC-side
Adapter MJ10-22-CS25 Programming port
PC signals D-TzBe 9 Bin, female RJ11 RJ11 Controller siﬁnals
DTR (out) 4 1 6 DSR (in) Unused
|
GND 5 2 5 GND
TXD (out) 3 3 4 RXD (in)
RXD (in) 2 4 3 TXD (out)
GND 5 5 2 GND
|
DSR (in) 6 6 1 DTR (out) Unused

Note o The 4-wire programming cable supplied with the controller connects RJ11 pins 2,3,4,5 to pins
5,4,3,2 respectively.

Example: D-type modem adapter cable to connect a M90/91 controller to a standard landline modem

Modem-side PLC-side
(D-type 9-pin, male) (D-type 9-pin, male)

DSR (out)  6+7

N
RTS (in)

GND 5 5 GND
RXD (out) 2 3 RXD (in)
TXD (in) 3 2 TXD (out)
GND 5 5 GND

Jazz 6-wire Programming Cable

PC-side PLC-side

Adapter MJ10-22-CS10 Jazz programming port MJ20-PRG
PC signals D-Type 9 pin, female RJ11 RJ11  Controller signals
DTR(out) 4 1 6 PWR (in)

GND 5 2 5 GND

TXD(out) 3 3 4 RXD (in)

RXD (in) 2 4 3 TXD (out)

GND 5 5 2 GND

RTS (out) 7 6 1 PWR (in)

Note o The 6-wire programming cable, MJ20-CB200, supplied with the programming kit JZ-PRG connects
pins 1,2,3,4,5,6 to pins 6,5,4,3,2,1 respectively.
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Example: D-type modem adapter cable to connect a Jazz controller to a standard landline modem

Modem-side
(D-type 9-pin, male)

DSR (out)+  6+7
RTS (in)
GND
RXD (out)
TXD (in)
GND

W W N W

DCD (out)

—_

PLC-side

(D-type 9-pin, male)
4 PWR (in)

5 GND

3 RXD (in)

2 TXD (out)

5 GND

7 PWR (in)

Modem Communications-- System Bits and Integers

Relevant System Bits, System Integers, and Modem Error Messages are listed below.

Modems: General

System Bits

SB

72

73

74

75

76

77

Symbol

Initialize Modem

Modem
Initialization: Succeeded

Modem
Initialization: Failed

Modems Connected
Disconnect Modem

Dial Remote Modem

System Integers

SI

70

71

Symbol

Modem: Error Code

Modem: Phone Number

Description

Causes modem initialization. Remains ON until initialization is complete, then turns off.
Note that:

e  This SB turns ON at power-up. You can disable this SB at power-up to avoid
initializing the modem.

e  You may use this SB to initialize the modem at any point during your
application.

Signals that modem has been initialized. When SB 73 is ON, PLC is ready to both make
and receive calls.

Signals that modem initialization failed. SI 70 contains the error code.

Turns ON when connection is established
Ends call (hang-up)

Dials the phone number represented by the index number stored in SI 71

Description

Contains an error code resulting from a modem error. The list is shown below.

Contains the phone number to be dialed. You create a phone book when you configure the
modem. Each phone number in the phone book is linked to an index number.

Use the Store Direct function to place the index number of desired phone number in SI
71, then activate SB 77 to dial it.
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Error Messages ( SI 70)

Number

0

1

Error Message Description

No Error No error.

No Carrier No carrier signal found--reason unknown. Check your communication cables.
Modem Did Not Reply The modem referred to is the one on the PLC side.

No Dial Tone No dial tone.

Line is Busy

The number dialed is engaged.

No Carrier While Dialing  Carrier signal was lost during dialing.

Modem Report May be due to an incorrect number or unknown initialization commands.

Error

Modem Report Unknown  An unrecognized message.

Message

No Phone Number SI 71 contains a number that is not linked to any phone number stored in the
phone book.

RS232 Port Busy The RS232 port is already in use.

SMS System Bits and Integers

Listed below are the System Bits, System Integers, and Error Messages that are used by the PLC in SMS

messaging.

System Bits

SB Symbol

180 Initialize GSM
Modem for SMS

181 SMS: Initialization
Succeeded

182 SMS: Initialization
Failed

183 Send SMS

184 SMS: Transmission
succeeded

185 SMS: Transmission
Failed

186 SMS Received

187 Error in Received

Description

Turn this ON to enable SMS messaging.

Signals that GSM modem has been initialized. The modem is now ready to send and receive
SMS messages.

Signals that GSM modem has failed. SI 180 contains the error code.

Send the string that is represented by the index number stored in SI 182, to the phone number
represented by the index number stored in SI 181.

Signals that SMS has been successfully transmitted

Signals that SMS has failed. SI 180 contains the error code

Signals that a defined SMS has been received. SI 183 contains the index number identifying
the origin of the SMS, if this number has been stored in the SMS phone book. If the number is
not found, SI 183 equals 0.

SI 184 contains the index number of the SMS string that has been received. Only messages that
have been defined in the SMS messages list can be received by the PLC.

This bit signals one of the errors listed below. SI 180 contains the error code.
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188

189

190

191

192

193

194

SMS

Ignore Received
SMS

Print SMS message
Print SMS message
Print SMS message

Get GSM antenna
signal quality

Delete SMS
messages from SIM

Print SMS message

System Integers

SI

180

181

182

183

184

185

187

Symbol

SMS Error Code

SMS: Send to Phone
Number

SMS: String Number
to Send

Origin of Received
SMS

Received SMS
String

GSM Signal Quality
Number of SMS

messages to be
deleted

Error Messages (SI 180)

Number

0

Error Message

No error

GSM Modem Not
Initialized

GSM Modem Did

Allows the user to block reception of SMS messages

This prints a message with CR (Carriage Return) & LF (Line Feed)
This prints a message with LF (Line Feed)
This prints a message without CR (Carriage Return) or LF (Line Feed)

Get GSM antennae signal quality. The signal quality is contained in SI 185 GSM Signal
Quality.

Deletes SMS messages from the SIM card. When used alone, the default number of messages

is 20. Using SB 193 in conjunction with SI 187, Number of SMS messages to be deleted,
enables you to delete up to 30 SMS messages.

This prints a message including STX and ETX.

Description

Contains an error code resulting from a SMS error. The list is shown below

Contains the index number of a phone number within the GSM phone book. Use the Store
Direct function to place the index number of the desired phone number in SI 181.

Storing the value '0' into SI 181 causes a message to be sent to the last number to which an
SMS message was sent.

When auto-acknowledge is selected, the number 7 will be automatically placed into S1 181
when the SMS is acknowledged.

Contains the index number that represents the SMS string to be sent. Use the Store Direct
function to place the index number of the desired SMS string in SI 182.

Contains the index number that represents the phone number from which the SMS was sent. If
this number is not defined in the GSM phone book, SI 183 will contain 0.

Contains the index number that represents the SMS that has been received. If this number is
not defined in the SMS message list, SI 184 will contain 0.

GSM antenna signal quality. If this is less than 11, reposition the antenna. You can use SB 192,
Get GSM antennae signal quality,together with this SI.

Using SB 193 in conjunction with the new SI 187, Number of SMS messages to be deleted,
enables you to delete up to 30 SMS messages.

Description

No error found

The GSM modem was not initialized. Before using the SMS feature the modem must be
initialized. Refer to relevant help sections.

The GSM modem referred to is the one on the PLC side.
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11

14

16

17

Not Reply

Modem Reports
Unknown
Message

Wrong PIN
number

Failed
Registration

No Phone
Number

Transmit:
Undefined String
number

Unauthorized
Origin

Illegal String
Received

RS232 Port Busy

SMS not
successfully sent
to all numbers

PUK number
needed

Modem returns an unrecognized reply

The Personal Identification Number that was given does not match that of the SIM card
installed in the PLC's GSM modem.

GSM modem did not register successfully, for example if no network was found, or if the
modem antenna is not functioning.

SI 181 contains a number that is not linked to any phone number stored in the GSM phone
book.

SI 182 contains a string number that is not linked to any string number stored in the SMS
Messages List.

This SMS string has been transmitted from an unauthorized phone number.

The string received is not linked to any string stored in the SMS Messages List.
SI 184 will contain 0.

The RS232 port is already in use; for example, the modem is currently connected.

The SMS message was not successfully sent to all the phone numbers for which it was
configured.

The SIM card is locked due to too many attempts to enter an incorrect PIN number.
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SMS

About SMS messaging

SMS messaging is a feature of GSM-based cellular telephone services. SMS-enabled controllers can use SMS
messaging to send and receive data to and from a cell phone. Both fixed text and variable data can be
communicated. This feature can be used to transmit data and for remote diagnostics.

SMS messaging is featured in several sample applications; these may be found by selecting Sample U90
Projects from the Help Menu.

In order to use this feature, you must connect an SMS-enabled controller to a GSM modem, which is sometimes
called a cellular [P modem. Other modems do not support connection to a cellular network.

SMS messaging is subject to all of the limitations of normal cellular network use, as for example network
availability.

Note that SMS messages are limited to the English character set.
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SMS Messaging Overview

To enable the PLC to use SMS messaging, you must:

1. Create the SMS phone book; the PLC can only send SMS messages to phone numbers listed in the phone
book.

2. Create SMS messages.
3. Configure the SMS Message Properties for each SMS message.
4. Configure your SMS messaging features.
5. Download the project to the PLC.
6. Connect the PLC to a GSM modem

After you have performed the above procedures, you can use SMS messages in your application.

Once SMS messages have been created, configured, and downloaded to the PLC, the PLC can receive these
messages from a GSM cell phone.

Note that you must use the English character set to write SMS messages.

Configuring SMS messaging features

In order to use the SMS feature, your controller must be connected to a GSM modem. To enable the controller to
use the GSM modem, select the 'Use SMS Messaging' option shown below. This causes the controller to turn on
SB 180, Initialize GSM Modem, at power-up.

M90/91 default GSM modem settings are: 19200, 8 data bits, no parity, 1 stop bit. You may need to manually
change your modem's communication settings to match these parameters.

If your GSM modem requires a PIN code to connect to a GSM network, enter it as shown below.

iy SMS Configuration

|eole |l on | en an [ ra | =[5

—y
(=1

—

—
[R5}

—
3%}

—
=

—
o

Ooooooooooogood
Ooooooooooogood

—
m

Personal Identification Mumber
Identifies the SIM card in
the MS0's G madem

-

| i

v Use SMS [Imibahize SMS modem at power-up]:

||7 PIM Code: 1258 ||- Limit To Authorized Phone Mumbers
[18200,8N .1 I 3%

Showes the amount of SMS memory in usel

Limit to Authorized Phone Numbers

Select this option to prevent the controller from receiving SMS messages from any number not listed in the SMS
phone book.
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Creating SMS messages

You can create up to 99 SMS messages, or up to a total of 1k, whichever comes first. Each SMS message can
contain up to 140 characters. SMS messages can include both fixed text and variable data.

Creating SMS text messages

Note that you must use the English character set to write SMS messages.
1. Open the SMS editor by selecting SMS Configuration from the Controller menu.

2. Enter fixed text by placing your cursor within a line and typing normally. You may use any keyboard
symbols except for number symbols (#). These have a specific purpose which is described below.

i SM5 Configuration

1. Cut and copy messages by clicking on the Cut button. This removes all of the text and variables from a
message, but does not delete the line.

Copy messages by clicking on the Copy button. This copies all of the text and variables.

3. Paste by clicking on the Paste button. You can paste over an existing message. This action erases any
information in the line.

4. Use the Insert button to add a line below the line containing the cursor.
5. Use the Delete button to remove a line below the line containing the cursor.
Attaching variables

You can attach up to 9 Integer or List Variables to an SMS message. Each variable can include up to 16 characters.
Attaching variables to an SMS message is similar to attaching variables to an HMI display. However, the variable
must already be in the variable list--you cannot link a variable before it has been created.

Integer variables can be sent and received with SMS messages. List variables can only be sent to a cell phone.
As with HMI variables, you must create a Display Field for the display of the variable's value.
1. Click your cursor where you want to locate the variable text.

2. Hold down the Shift key on your PC keyboard, while you press the right-pointing arrow key. A square is
highlighted each time you press the arrow key. The first square displays the number of highlighted
squares.

3. Release the Shift key. The Select Operand and Address box opens.

Enter the variable number and description, then click OK as shown below.

SMS Messages List
n g T e/mp elr|alt
Select Operand And Address ...

Deleting variables
1. Place your cursor in the highlighted Variable field.

2. Press the Backspace or Delete key until the entire field is erased.
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Testing messages

1. To test your messages, click on the Compile button. If, for example, you have attached 'illegal' variables--
not integer or list variables--the first illegal variable will be displayed.

Sending SMS messages from a GSM cell phone

To send SMS messages from your cell phone you must:

= Write and download SMS messages to the PLC as described in Creating SMS messages.
= Write an SMS message in your cell phone.
= Send the message to the controller s GSM modem

Note that you can only send messages that have already been set in the PLC. In addition, if a PLC is configured
with the Limited to Authorized Phone Numbers option, you will not be able to send it SMS messages if your
number is not in the list .

Writing SMS messages in your cell phone

You write an SMS message using your cell phone keypad. Make sure that:

=  The fixed text in your cell phone is identical to the PLC's SMS message in every detail: spaces,
characters--and note that characters are case-sensitive.

*  You bracket variable values with number signs (#) as shown below. These signs '#' do not count
as spaces.

= The variable field in the HMI Display is big enough to hold the value.

The figure below shows the same SMS message: as it appears on a cell phone display, and as it appears in the
PLC's SMS Messages List.

Place '# 'signs
an each side of
the variahle value

Cell Phone
DisplayT W .

Holding Temperature: #110#%

Fixed text Yariahle value

|
HUA'H ol 'di nig T e mple | r a t ur |e|: |*
Messageinmgﬂ/

When you send this message from your cell phone, the value 110 will be written into Variable 1 in the M90.

Sending the message to the PLC

1. Enter the number of the PLC's GSM modem exactly as you would enter any GSM cell phone number,
then send the message.

Checking that the PLC has received the SMS message

You can check if the PLC received your message by using the Acknowledge feature:

1. Select the ACK box as shown below.
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# ACK SMS Mezsages List
Hn:nlding Tlelmp e ¢ a t u ¢t e
Acknowlege When the M30 acknowledges this
Uze thiz to check if the M30 message, the current value in Variable 1
receives thiz SMS meszage will appear on the cell phone display

Use your cell phone to send the message "Holding Temperature:#110#" to the PLC.

Cell Phone

Display..

Holding Temperature: #1104

The PLC receives this SMS message.
The PLC immediately returns the message to your cell phone, together with the current variable value.

You can now view this SMS message on your cell phone display, together with changes in the variable
value.

Cell Phone
Display.._

Holding Temperature: 110

Variable Types

Although SMS messaging supports Integer and List variables, note that you cannot send List variables via cell
phone.

SMS Message Properties

Before you can use an SMS message in your application, you must configure its properties.

Open the SMS Messages Properties box by clicking in the fields at the beginning of a message as shown
below.
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iy onhguration = x
SM5 Conli i [
# ALK
1 H I
_g = g g o [ME 11 | [Fequest Temperature
4 O Heceive”MB 12 | |52t Temperature |
5 10 : : — ;
& 00 ¥ Auto-bcknowledge Link a 'Receive' MB to this message.
7l OO —
] OO | Phone Mumber | Fhaone Description
_9 00 0 O Lazt Received Phane Mumber
10 ][] '|_|:| +3145348237 Dty Electrician
11 00 2 (453483237 Shift M anager
12 oo || B¢ —— :
13 0 4 |[|Select GEM cell phone numbers. Each time this messane is
14l 00 ?[ sent, the MY0 will send it to all ofthe phone numhbers
I 00 ?[ selected for this message.
18 mjim] _
<| __Eait | X Clear] 5

2. Link a Send MB to this message by clicking on the Send button. The Select Operand and Address box
opens.

Select an MB, then press OK. The MB's number and description appear in the Send fields.
4. Repeat Steps 2 & 3 to link a Receive MB.
Note that a message does not need to be linked to both a Send and Receive MB.

5. Link the GSM cell phone numbers to this message by checking the boxes of the desired numbers. You
can also select Last Received Phone Number. This will cause this SMS message to be sent to the origin of
the last SMS message received by the PLC.

Note that you cannot edit the SMS phone book while you are configuring SMS Message
6.  When you have finished, click Exit.

In the message below, the Send MB is 11, the Receive MB is 12, and the checked box under P means that phone
numbers have been linked to this message. ACK has also been selected.

i SMS Configuration

112 M H ol di

ACK-Acknowledge message

This feature allows a cell phone user to check if the PLC has received a particular message.

SMS phone book

The SMS phone book is where you define the list of GSM cell phone numbers that the PLC can use for SMS
messaging. The phone book holds 6 numbers; however, you can dial more numbers by using an MI pointer.
Each phone number can be up to 18 characters long. You can also add a description to identify who is being
called. In addition, note that the number of the last received SMS is stored in SIs 188 to 192.

Entering numbers in the Phone Book
1. Open the Phone Book by clicking the button on the toolbar.

2. Click on an empty line in the Phone Book shown below, then type in the number.
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s SMS Configuration o ]
#
il
2
3
¥
il
Ll
7 Murber Diescriphion
-l 7 Dty Electhician
il 2| 0453483237 Shift b anager
10| 3
1] 4
12| ]
13| g
14
15 (I
When checked, limits the M30 to
receiving calls only from the numbers | LI
defined inthe phone book S
¥ Usze SHS [Initialize SM5 modem at power-up]
[V FIN Code: [1234 |[I¥ Limit To Autherized Phone Numbers |
[159200.8N.1 ] 7%

Note that there are two formats for entering phone numbers shown below. If Limit to Authorized Phone

Numbers is not selected, the PLC can send and receive SMS messages to/from any number in the Phone
Book.

If Limit to Authorized Phone Numbers is selected:
=  Format 1: The PLC can receive messages from this number. This is because the number is in
full GSM format, including the '+' in front of the country code.

=  Format 2: The PLC cannot receive messages from this number.

HIEEIECRERL M ! SMS Phone Book

{ Farmat 1 giL,

[ Full GSM format =

[ MNurnber Description |
0 Dty Electrician

— Q453433237 Shift b anager

Format 2

The M30 cannot receive
SMS messages from this
number if thiz iz checked

¥ PIN Code: (1832 | W Limit To Autharized Phone Numbers|

To edit the phone book, click in a number or description, then make your changes.

SMS Phone Number: via Ml Pointer

Use this utility to use an MI vector as one of the phone numbers in the SMS phone book. This allows you to:

=  Enable a number to be dialed via the PLC's keypad.
=  Exceed the 6 number limit of the SMS phone book.

Note that since there is no Ladder element for this function; you perform it by:
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=  Storing the start address of the MI vector needed to contain the phone number into SI 141,
=  Entering the character's MI, in capital letters, in the SMS phone book,

I DEHE & B X 84 -| B isdder Biipiplays 22 v clektoopen | [7lmm [ |2 F |60 - & &
the phone
I Eiﬂdd MNews Display +tt Aadd Mew ¥ ariable | @Qhange Display: Humbet: [ book. ﬁr\lumber | lm Atbach Yariable | ]

SMS Configuration = =] =]

1=

Click to open
the phone

Mimust he

entered in Description

capital letters. 3 Diuty Elechrici:
Shift M anager

=  Using the index number of that line to call the number, which enables the number in the MI
vector to be called,

=  Storing 400 into SI 140 to select the function. Storing the function number calls the function. In
your application, call the function after you have entered all of the other parameters. Note that
when you run Test (Debug) Mode, the current value in SI 140 will not be displayed.

SMS Phone number via Ml: Function Number 400
Phone number to be dialed: +25454123456

Thiz defines the This defines the

start of the MI PR S L e
number of digits in

vector that holds EN__END M the ghone nar EN _ENO

the phone numhber . 5T ' 5T

==b__ #0 N B_SHMFuncna\nr“ﬁi&\mz 1 g | M1 0 Phone &
[ Operand ) Skart of Wechor

Thiz defines the o
M EN END ENEND
5T : 5T

TR |, gl MiT+sn | [ #2545 ], el M2

| These arethe
digits in the phone

nimker .
ER-Z-END EM ENO

o7 5T
cxanai sl 3 [ Em |, pi{ M4
This callz the L
functian .
LncLion EN END
5T
# 400 51140 Function
S B
Operand
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SMS System Bits, Integers, and Error Messages

System Bits

SB Symbol

180 Initialize GSM
Modem for SMS

181 SMS: Initialization

182

183

184

185

186

187

188

189

190

191

192

193

194

Succeeded

SMS: Initialization
Failed

Send SMS

SMS: Transmission
succeeded

SMS: Transmission
Failed

SMS Received

Error in Received
SMS

Ignore Received
SMS

Print SMS message
Print SMS message
Print SMS message

Get GSM antenna
signal quality

Delete SMS
messages from SIM

Print SMS message

System Integers

SI

180

181

Symbol

SMS Error Code

SMS: Send to Phone
Number

Description

This is necessary to enable use of the SMS feature. Note that the modem must first be
initialized using SB 72.

Signals that GSM modem has been initialized. The modem is now ready to send and receive
SMS messages.

Signals that GSM modem has failed. SI 180 contains the error code.

Send the string that is represented by the index number stored in SI 182, to the phone number
represented by the index number stored in SI 181.

Signals that SMS has been successfully transmitted

Signals that SMS has failed. SI 180 contains the error code

Signals that a defined SMS has been received. SI 183 contains the index number identifying
the origin of the SMS, if this number has been stored in the SMS phone book. If the number is
not found, SI 183 equals 0.

SI 184 contains the index number of the SMS string that has been received. Only messages that
have been defined in the SMS messages list can be received by the M90.

This bit signals one of the errors listed below. SI 180 contains the error code.

Allows the user to block reception of SMS messages

This prints a message with CR (Carriage Return) & LF (Line Feed)
This prints a message with LF (Line Feed)
This prints a message without CR (Carriage Return) or LF (Line Feed)

Get GSM antennae signal quality. The signal quality is contained in SI 185 GSM Signal
Quality.

Deletes all of the SMS messages from the SIM card

This prints a message including STX and ETX.

Description

Contains an error code resulting from a SMS error. The list is shown below

Contains the index number of a phone number within the GSM phone book. Use the Store
Direct function to place the index number of the desired phone number in SI 181.

Storing the value '0' into SI 181 causes a message to be sent to the last number to which an
SMS message was sent.
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182

183

184

185

187

SMS: String Number
to Send

Origin of Received
SMS

Received SMS
String

GSM Signal Quality
Number of SMS

messages to be
deleted

Error Messages (SI 180)

Number

0

11

14

16

Error Message

No error

GSM Modem Not
Initialized

GSM Modem Did
Not Reply

Modem Reports
Unknown
Message

Wrong PIN
number

Failed
Registration

No Phone
Number

Transmit:
Undefined String
number

Unauthorized
Origin

Illegal String
Received

RS232 Port Busy

SMS not
successfully sent
to all numbers

When auto-acknowledge is selected, the number 7 will be automatically placed into S1 181
when the SMS is acknowledged.

Contains the index number that represents the SMS string to be sent. Use the Store Direct
function to place the index number of the desired SMS string in SI 182.

Contains the index number that represents the phone number from which the SMS was sent. If
this number is not defined in the GSM phone book, SI 183 will contain 0.

Contains the index number that represents the SMS that has been received. If this number is
not defined in the SMS message list, SI 184 will contain 0.

GSM antenna signal quality. If this is less than 11, reposition the antenna. You can use SB 192,
Get GSM antennae signal quality,together with this SI.

Using SB 193 in conjunction with SI 187 enables you to delete up to 30 SMS messages.

Description

No error found

The GSM modem was not initialized. Before using the SMS feature the modem must be
initialized. Refer to relevant help sections.

The GSM modem referred to is the one on the M90 side.

Modem returns an unrecognized reply

The Personal Identification Number that was given does not match that of the SIM card
installed in the M90's GSM modem.

GSM modem did not register successfully, for example if no network was found, or if the
modem antenna is not functioning.

SI 181 contains a number that is not linked to any phone number stored in the GSM phone
book.

ST 182 contains a string number that is not linked to any string number stored in the SMS
Messages List.

This SMS string has been transmitted from an unauthorized phone number.

The string received is not linked to any string stored in the SMS Messages List.
SI 184 will contain 0.

The RS232 port is already in use; for example, the modem is currently connected.

The SMS message was not successfully sent to all the phone numbers for which it was
configured.
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17

PUK number

needed

The SIM card is locked due to too many attempts to enter an incorrect PIN number.

GSM PIN Code via Mi

Use this utility to use an MI vector to supply a GSM modem PIN code. When you use this function, the
controller will look for the number in the MIs, bypassing the PIN code in the SMS message dialog box.

Note that since there is no Ladder element for this function; you perform it by:

Storing the start address of the MI vector needed to contain the PIN into SI 141,

Storing 410 into SI 140 to select the function. Storing the function number calls the function. In
your application, call the function after you have entered all of the other parameters. Note that
when you run Test (Debug) Mode, the current value in SI 140 will not be displayed.

The PIN code should be called before the modem is initialized; the function should therefore be called as a
power-up task.

Note that if the Mls contain an incorrect PIN code format, the error will be indicated by Error message #18 in SI
180--Illegal PIN Format.

GSM PIN Code via MI:

Fir Code: 25454123

Function Number 410

5B 2 Power-up - This defines the
bt oL number of digits in o
|} EM EN( theFIM code. EM EMO
Thiz defines 5T 5T
the =tart of : ~
g0 51 141 Function #8 bl O FIM #
the Ml vectar A B Operand ' A B Stark af YWector
that holds the
PIM code .
EM EMO EM EMO
5T 5T
2545 || A E_I bl 1 | | 4123 I_.&. n kel 2
- ..~ 7| Thesearethe |- o
: digitz in the
Thizcalz | - | % : PIM code S
the - EM_EN number . o
function. . 5T o
o # 410 51140 Function
| B B =
Operand

Deleting SMS messages

In order to delete SMS messages from a SIM card, turn SB 193, Delete SMS Messages, ON. When used alone,
SB 193 will delete 20 messages from the SIM card.

Using SB 193 in conjunction with SI 187, Number of SMS messages to be deleted, enables you to delete up to

30 SMS messages.
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ME O Delgte - - - - - - - - -« - -« .« . . . . . . 58193 Delete -
Mesgages - - - - - . . . . . . . . . . . . . . .5M5 messages -
... HromSIM card .
| | EM END {3
# 30 51187 Mumber
7" B of 5Ms

Using SMS messages in your application

To cause the controller to send an SMS message, you use the Send MB which is linked to that message. In the
figures below, the Send MB is 11. When MB 11 is turned ON in your application, this message will be sent. The
Send MB is turned OFF automatically after the message has been sent.

The Receive MB is 12. When this message is received by the controller, MB 12 will turn ON. You must turn the
Receive MB OFF in your application in order to register the next time this message is received.

iy SMS Configuration

M90 Receives the SMS message
When the M90 receives this
SME message, MB 12 will turn O .

" M90 Sends the SMS message

" WWhen yau turn MB 11 onin your application, the M30
will send this message to all ofthe selected phone
= nurmbers.
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How the Controller works with SMS messaging

To allow the controller to use SMS messaging, you select 'Use SMS messaging' in the Controller>SMS SMS

Configuration box.

The charts below show the actual process--exactly how the controller initializes and works with a GSM modem.
This information is provided for advanced users who may require it for a specific application, or for

troubleshooting.

Initialization

YWhen the M30 is turned on, SB72-Initialize Modem, turns ON as part of power-up.

Moderm initialization takes 5-10 seconds.

Mo « Maodem initialized?
¥
SB 74- Modem Initialization: Failed
turns OM Yes
¥ ¥

S170 activates appropriate
Error Message

SB 73-Modem Initialization
Succeeded turns ON

¥

5B 180-Initialize GSM Modem for SMS
turns OM

" Takes
approximately
15 seconds

G5M rmodern

Mo =

¥

initialized?

SB 182-SMS Initialization
Failed turns ON

Yes

¥

¥

51180 activates appropriate
Errar Message

SB 181-SMS Initialization
Succeeded turns ON

v

MO is ready
far SM=
messaging

After initialization, the M90 can send and receive SMS messages.

Sending Messages
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SB 181-SMS Initialization Succeeded is ON

Y

Turn on the Send MB that you hawe
linked to that message in your application

Y

SB 183-5end SMS turms ON .. Takes
approximat ey
| S zeconds

Ho = SMS transmitted?
¥
51 185-SMS:Initialization
Failed turns ON Yes
v +
51180 activates appropriate 5B 184-SM5: Transmission
Error Message Succeeded turns ON

Note that a cell phone will not be able to receive a message if its SIM card is full.
Receiving SMS messages

The chart below shows how the M90 receives SMS messages. It also shows what happens if the M90 receives
an SMS message marked 'Acknowledge'.
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N Defined SMS
0 ;
essayge arrived?
¥
SB 187 -Error in Received
SMS turns ON Yos

v ¥

S1180 activates appropriate .
Errar Message SB 186-5MS Received turns ON

The Recieve MBthat you linked
to this message turns ON

51183 contains the phone book
index number identifying the =M
message's arign

51 184 contains the index number
identifying the ShS message

Ho

[

Acknowledge?

Yes

¥

W80 automatically acknowleges
by turning
SB 183-5end SMS
ON and sending the message back to
its number of arigin

SMS messaging problems

You can begin troubleshooting by entering Information Mode. You can then check the status of relevant System
Bits and Integers to help diagnose the problem.

To begin diagnosing the problem, check the error codes contained in SI 70 and SI 180.

The tables below show the more common causes of SMS communication problems.

Problem SI 70 value Possible Cause & Recommended Action
Modem fails to 2: Modem Did Not PLC-to-GSM modem cable:
initialize Reply Make sure that the cable is securely connected. Check the pin-out of

the PLC-to-modem adapter cables. Note that if you use cables
comprising this pin-out, you must set the RS232 parameter Flow
Control to N (none).

Incompatible communication settings.

Most modems automatically match the parameters of incoming data:
baud rate, data bits, parity & stop bits.

M90/91 embedded GSM modem settings are: 19200, 8 data bits, no
parity, 1 stop bit.

Jazz embedded GSM modem settings are: 9600, 8 data bits, no parity,
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0: No Error

6: Modem Report
Error

Other Common Problems:

Problem

GSM modem not
Initialized

Wrong PIN number

Failed Registration

PUK number
needed

Cell phone does not
receive message

SI 180 value

17

No value

1 stop bit

You may need to manually change your modem's communication
settings to match these.

SB 72/ SB180: OFF

In order to work with a GSM modem , you must select 'Use GSM
modem' in the SMS configuration box . This causes SB 72 Initialize
Modem and SB 180 Initialize GSM modem to turn ON when the PLC
powers up.

Check that these SBs are not disabled in your program.

Check the modem initialization commands. Refer to the topic PLC-
side Modems.

Possible Cause & Recommended Action

Refer to table above

Check the PIN number contained in the SMS Configuration box, leave
it empty if your SIM card has no PIN number.

GSM modem did not register successfully, for example if no network
was found, or if the modem antenna is not functioning.

The SIM card is locked due to too many attempts to enter an incorrect
PIN number.

Check the cell phone's SIM card; it may be full. You can clear the SIM card
using SB 193 Delete all SMS messages from SIM card.
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About M90/91 Networks

You can create a decentralized control network of up to 63 controllers using CANbus-enabled M90 models. This

is sometimes called a multi-master network. In an M90 network, CANbus enables inter-PLC data exchange.
Technical specifications and wiring diagrams are given in the M90 User Guide.

Using your PC, you can access a networked M90 unit via its RS232 port. You can then view, read, and write
data into any unit. This feature can also allow you to view your network via a SCADA program.

Assigning a Unit ID number

When you create an M90 network, you must assign a Unit ID number to each controller. A Unit ID number is
unique. It must be used only once within a network.

You use this number for two purposes:

= To enable the M90 controllers to exchange data.

= To access a networked M90 via your PC.

To set a Unit ID number:

1. Click Controller on the Standard menu bar.

w  Format  Contraller | Ladder

Wiindow  F

(-] $ B X E Ladde

Sk 4R+ | Contacts . Cails .

Compare.

2. Select OPLC Settings from the Controller menu.

Controller  Ladder Window Help

&g Debug

F3

ﬁ Diawnload

m Upload
m e

Hiaf Canfiguratian

ﬁ PC todem Configuration
ﬁ 30 b odem Configuration
EfE S5 Configuration

2% [perating Spstem

@ M90 OPLE Settings

3. The OPLC Settings window opens.
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sy W90 OPLC

5. Click << Set to enter the new IN number.
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s M990 OPLC

— Settings:

Part: I ComMz - I
Retries: I 3 - I

Tirne-Clut: I 05 Sec j

— Commandz

—Yerzion
QPLC Model;

Hardware Rew.:
045 Yerzsion:
/5 Build Hurmber:

Current;

| << Get

UnitID et Wersion |
@ Stand-alone PLC —RTC Feset
" Metwark Set Time & Date | Feset |
;[ 1 «<Set |
Clear MB & MI |

| Get Time&Datel

E it |

Displaying the Unit ID Tool Bar

1. Display the Unit ID by selecting ID from the Controller menu.

2. The Unit ID tool bar opens as shown below.

Yiew Fomat Contraller Ladder Windaw Help &%
I Toolbarz

[ 2 |T Standard
i |T Ladder

[V

Language |— i
- [ENCI

dder [Eigispla_l,ls |

mpare . kath . Lo

jnaos - Cut 11

Ma0 1D |
D= 1 -

To download via an M90 bridge to a networked M90, you must select the unique ID of the networked M90.
When you enter '0' as the Unit ID number, you communicate directly with the M90 that you are using as a

bridge to the network.

CANbus Networking

CANbus enables inter-PLC data exchange.

CANbus Specifications

Power Requirements: 24VDC (+4%), 40mA max. per unit

Galvanic Isolation between CANbus and controller: Yes

Baud rate Max. Network Cable Length:
1 Mbit/s 25m
500 Kbit/s 100 m
250 Kbit/s 250 m
125 Kbit/s 500 m
100 Kbit/s 500 m
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50 Kbit/s 1000 m
20 Kbit/s 1000 m
Note [J Cable lengths over 500 meters require an additional power supply.

Wiring Considerations
Use twisted-pair cable. DeviceNet® thick shielded twisted pair cable is recommended.

Network terminators: These are supplied with the controller. Place terminators at each end of the CANbus network.
Resistance must be set to 1%, 121Q, 1/4W.

Connect the ground signal to the earth at only one point, near the power supply.
The network power supply need not be at the end of the network.

Maximum number of controllers in a network: 63.

Wiring Diagram
245 Pover
Suppy
- +
l Circuit
I::I-i— protection
device
12150
-4—r—terminating
resi gor
-
L
PE
H
+
:___ 1 L. H'—|
R e |
-
L
PE
H
+
| | | | |
| | | | |
1. _f:_?'—|
L R i .
.
L
PE
H :
+W

_:l_ #4— 121 52 terminating resistor

When you create a CANbus network, you assign each controller a unique Unit ID number, 1 through 63.
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You use these unique ID numbers when you write your network control program. You address operands using
the unique ID number. This allows the M90 units to access data from other controllers, using special SIs and
SBs in combination with the Unit ID number.

Each controller can read the information contained in SI 200 & SI 201 and SB 200- SB 207 and 16 first Inputs

10-115 in other units.

System Integers

Op | Addr |InUzel@s Powerlp | Walue | Symbol

Sl 197 O

Sl 198 O

Sl 199 O

Sl 200 | 90 Mebwark, Operand
5l 2m | 30 Metwark, Dperand
Sl 202 O

Sl 203 O

Sl 204 O

(=] NE i

Op | Addr |InUsel@s PowsrlUp | Walue  |Symbol

SB 197 O

SB 198 O

SB 199 O

cB 200 | 30 Metwork, Operand
cB 2m | 30 Metwork Operand
cB 20z | 30 Metwork Operand
SE 203 | k490 Metwork, Operand
SE 204 | 0 Metwark Operand
SBE 205 | k30 Metwork. Operand
SBE 206 | k30 Metwork. Operand
SBE 207 | k30 Network Operand
SBE 203 | k30 Network Operand
SE 209 [ 30 Metwork Operand
SE 210 [ 30 Metwork Operand
SE 21 | 30 Metwork, Dperand
SE 212 | 30 Metwork, Dperand
CB 13 [ 30 Mebwark Operand
CB 214 [ 30 Mebwark Operand
CB 215 O M30 Mebwark Operand
SB 216 O

To read the information from a controller, the addressing to an SI or SB must be combined with the Unit ID

number of the controller being read from.

Example:

We want to add the value in SI 200 in unit #2 with another MI.
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=
- Select Operand And Address ..
EM ENO -
AADDE=C . ISI j|2,2DD ISI2DDVaIuefrDmUnllﬂZ{ EI 0K I
- —
M }-B ﬁﬁﬁ::::::::::::ﬁﬁﬁﬁﬁﬁﬁléﬁﬁﬁﬁ:::::::::::
9
) e
EM  EMHO
AsDDB=C
512,20051 200 | |, cl ]
YYalue from Unit

g

CANDbus networking is featured in several sample applications, check the application ' 8§ PLCs + Alarm' .

Note o Unitronics” CANbus control network is run by a separate isolated power supply that is not
part of the network power supply.

. Note: You can connect up to 63 units in a CANbus network. Each controller can read
information from up to 8 other controllers in the network.

Using your PC to access a network

You can use your PC to access any M90 unit within a network. To do this, you connect your PC to any M90 in
the network using the programming cable supplied with the M90 controller as shown below. This M90 is your
'bridge' to the rest of the network.

Via the bridge, you can download, upload, and edit programs--you can perform any action that can be performed
via direct communications. You can also view runtime data. This does not affect the running of the control
program.
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BRIDGE

Programming
Cakle
R5232 P runming
1190 Ladder

AT
AN itk
/

= H"i%—_i?;._ =0
ey

% Calbus
[ ] - L J %

Note that different PCs can access a network at the same time, using different M90 units as bridges. However, 2
different PCs cannot simultaneously access the same M90 unit.

To communicate with different M90 units via the bridge, you:

1.
2.

Select Network as shown below.

|5 M90 OPLC

— Settings:

Part: IEI:IME "I

R etries: I 3 - I
Tirne-Out; IEI_E Sec j
Advanced |
Uit [

"~ Stand-alone PLC

|T < Gt |
| <2l [Fet |

Unit 1

Current:

Select the M90 you wish to communicate with by entering its unique ID number.

— Commands
—Yerzion
OPLC kodel: G
Hardware Rew.: | E
045 Yersion: | 1.73
0/5 Build Mumber: | TE]
et YWerzion |
—RTC R eszet
Set Time & Datel Reszet |
Get Time & Date || | ClearMB & M1 |

According to the figure above, the PC would communicate with M90 number 2.

However, note that once your project is defined as a Network project, U90 Ladder cannot automatically detect
the bridges' communication settings. In order to communicate via the bridge, your current communication
settings must be identical with those of the bridge. Note too, that the bridge's RS232 baud rate cannot be set
below 9600.
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Ladder

Ladder Logic

You use Ladder Logic to write your project application. U90 Ladder is based on Boolean principals and follows
IEC 1131-3 conventions.

Ladder Diagrams are composed of different types of contact, coil and function block elements. In U90 Ladder,
these elements are placed on nets.

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

Ladder Net

A U90 Ladder net is the smallest division of a ladder diagram in Unitronics' U90 Ladder software.

Your first ladder element on the left must be connected to the left side of the ladder in each net. You do not need
to connect the last element on the right to the right side of the ladder in each net.

You should place only one ladder rung on a Ladder net.

Power flows through the ladder elements in a net from left to right. If you build a net that would result in reverse
power flow (right to left) the following error message occurs:

| E= U190 Ladder Compilation Results [ [O) x|

tE 0O - | Location T Dezcrpt
L b e
D MHet 1 Warning  Unconnected element(s]
. 0 T Met 1 Warning  lllegal Met[probably unconnected/mizzing coil]

MEB O

N I
. !

: [2] Compile \Warnings(z] | [0) Compile Ermarsz] [0] Hardware Conflict(z] 4

B

Placing more than one rung in a net may cause compiler problems in your project.
Examples:

This net is constructed properly.

Fr 10 Start <11 Stop Buttory -~ - - - -~ -« .« MBE Auto
. e e Conditions
| |\ { }
ME 3 ME 7
{ | {4
i

This net is constructed properly.
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Fr | O Start <11 Stop Buttan - MB B Auto
. . Conditions
| Y ()
I3 Pump ME 3 MBE 7
| E| { | {4 |
g
This net is improperly constructed and contains two rungs.
17 } MB1 Manual - 11 Stop Button - kB 7 - T0 000000 -
¥ Mode . Starter Time
. delay
[} IR {4 | { 1}
MEB 1 Manual - 11 Stop Button - -MB 2 Operation -
Mode . kode
| P ¥ % | {5}
i
The rungs in the net below should be placed in two nets as shown below.:
17 } MB1 Manual - 11 Stop Button - kB ¥ - T0O 000000 -
By Mode . Starter Time
. delay
[ | {4 | {4 | { 1}
g
18
)

B 1 Manual - 11 Stop Button -
Mode .

-MB 2 Operation -
Mode

| F'| {4

f b
'xS.-'

Viewing Logic Power Flow in a net

The Show Power Flow feature enables you to check the logic of a net you create.

You can see the Power Flow directions and, from these, how the net will work in the project.

1. Right-click on the left Ladder bar. The Compiler Results menu appears.
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13

- MB

-MB 2 Operation
baode

L\\gE Shiow Povwer Flaw

B3 STL Quick View

2. Select Show Power Flow.

13

- MB

-MB 2 Operation
M ode

B3 STL Quick View

3. The net lines change color according to the power flow direction.

13

ME O

- MB1 Manual -

kMode

-ME 2 Operation -
b ode

MEB 3

! I
. !

ME 10

i I
LA !
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Each color represents a different direction of power flow.

Line Color Power Direction
Dark Green Down

Dark Blue Left to Right
Red Up or Down

Ladder Nets with Feedbacks

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.

T MBTStat - - - . . . . ... .. .. .. ... ... MBEPemit - - MB7 Fan

—_—
gt

MB2 Sw1 - MB? Fan - MBS Local

1P {4 1|

MB 3 S 2

e

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.

Deleting Nets

To delete a single net

1.Click in the net number space to select the net. (The white space to the left of the net.)
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I
3 S
> pT1 01:00007 -
minute pulze
| P I
X |

2.Select delete . A dialog box will prompt you to confirm the delete action.

¥ (153) U3 Ladder |

@ Are you sure pou want b remove the zelected net |

3.The net will be deleted.

3

2 S

» }T1 01:000017 -
mikiLte pulze

1P|

To delete more than one net

1.Select the first net by clicking on the left net bar.
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4 S
Fr | 3 High
Temperature
Safety Switch . e
| P EW  ENO
#2 s p |51 2 Current HM|
Dizplay
]
SE1 Alwaps1 - SBE1.200 - ME 40
] 1 ] 1 'l Y
1 f 1 I LU
ME 1 Manual
Mode
[ |
I
G kB &0
S o - - o o o o o o LowTemperature-
EM EMO {3
AxB o
k11
T emperature i
B35 g
i

2.Hold the Shift button and click on the last net in the range that you want to copy.
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4 o
| 8 High
Temperature
Safety Switch . o
— P | EN ENOD
g2 s g (=1 2 Curment HMI
Dizplay
i
4]
SB1 Alwayz1 - SB 1,200 MB 40
— | ()
ME 1 Manual
Mode
NN —
Ble - - ) ME 50
N -Low T emperature.
. . I-.h.l : I'.h.li'.l . 2 bl .

3.Click Delete on the Standard toolbar.

at Controller Ladder “window He

4 BB X B L i

. b
| Contacts EDelet

El:::umpare -

Placing Contacts & Coils

To place a Contact / Coil on a net:

1. Click once to select the desired contact / coil.

J Project Edit “iew Format Contraller Lad

DEE &SRB +BR X

J T | Ak sk 4} 4S) {FI}| Contacts , Ci

| 1 l :Dire.ctl-:cuﬁtau.:t:

2. Move the element to the desired net position.

3

3
¥

el

o

3. Click to place the element. The Operand and Address dialog box opens.
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3
r Select Operand And Address .. I
: Iialw vI - ]
4. Select the Operand type from the drop - down menu.
i
b RN S elect Operand And Address ...
SN CERRI | = ok |
— — i .
Co . & Cancel
1]
5B
T
5. Either type the Operand Address and symbol, open Controller View, or click Get Next Unused Operand.

Click OK.

=" =

cli

Qpen Cantraller YWiesn,

ck a key to select it.

'%a|.au s o |

6.

‘Q Ii Click here to get the
next unused operand

' address.

The element appears on the net with the selected Operand Address and symbol

[N}

kB 2 Alarm bit -

_||_

Placing a Function Block

To place a Compare / Math / Logic function block on a net:

1.

Click on the menu containing the desired type of function block,

OR

Right-click on a net to display the toolbar, then click on the desired menu;
the menu opens.
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e Lauus s LEpEs gg vd

;. LCompare Mt‘g; Logic .
e -

2.

- SUB
* MUL
{ D

Select the desired operation.

Campare .| Math, Logic.,

T

3.

+ ADD
- SUE

Move the function block to the desired net position.

= | MB 2 Alarm bit -

----4:@37&1 END

SYMEOL

SYMEOL

ny C -

SYMEOL

4. Click to place the element. The Operand Address and symbol dialog box opens.
2 o
»r } MBE 2 Alarm bit -
| EN _ENO
R l% AMULEB=C
] g
£
4
b3
5.

Select the desired Operand type.
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elect Operand And Address ..

| E me
Cancel |

6. Enter the Operand Address and symbol or constant value for each block variable. Click OK

*» b MB 2 Alarm bit -

1 f EWN  ENO
o AMULE =C
" M1 3 Malfunction 7]
' Code A L

L "

3
4 Bl S clect Operand And Address .
>3 Ce
. N EREE ) I = =l 0K,
: c@ I ancel |
7. The function block appears on the net with the selected block variable values and symbols.
3

b MB 2 Alam bit -

[} EMN ENO

AMULE=C
*[MI 3 Malfunction s o Ml 4 Message
Code Code
#23 mp
3
4
N

Connecting elements: Line Draw

Use the Line Draw tool to connect elements.
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If you have a long series of elements in one net, you can use the Line Draw tool to extend the rung within the

net.

: #1 B

To use the Line Draw tool:

1. Place your cursor in the empty space in a net and double-click or click the Line Draw icon

4
W T
MB 0 Operation- |0 Box onto
Conditionz - Corwvepor Belt
| F | 4|
s

2. Your cursor changes into a drawing hand.

[ M1 Unt M1 1 Urit '
e b o e |

|1 MainSw - 125Swp - - - - « -« -« « 10 Start Button -
[ IR | P I EM ENO
[ MIT Unit
[ B
# a5 B
MEB 20 Unit
Canfirm Bit
EM EMO {3
AADODB=C S

by label

— ==

Click and drag to draw the desired line to connect two elements in the net. Do not leave spaces between

lines and elements. This may cause a compile error.

4
) L
kB 0 Operation- |0 Box anto
Condtions - Conwevpar Belt .
| E | {4 |
3. 1%

=

kdy label

B
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Intersecting lines: Junction

To check for junctions:

1.  When you draw intersecting lines with the Line Draw tool, the line intersections are simply 90 degree

angles.

I

2. After compiling the project, there will be a small circle at each junction. This circle shows you that the

compiler recognized these line intersections as junctions.

T

Copy and Paste Elements

You can copy one or more elements from a net to paste into another net.

To Copy and Paste U90 Ladder elements in a net:

1. Select the element(s) you want to copy.

Qut 9

2 o
¥» FMB 2 Operation-
baode
{4 | EM ENO
P Ls=h
k1 1
Temperature 2
#35 g

2. Select Copy.

WAL Loktralisr  Ladder W
| & B@ X H

@] Corppb Cols, |

3. Select Paste.

| Contactz Pasterilsv [

4. Move the pointer to the net that you want to paste into
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4
-
g
5. Click.
4
-
EWN EMNO |—
l% & y=Fh :
bl 1 n
Temperature A
# 35 g
g
]

Note that the element(s) will appear in the same area in the new net as where they were in the copied net.

Moving Elements

To move an element within a net:
1. Select the element by single clicking on the element function (not the Operand and address area).
- TO 00010 -
— —
2. Hold the mouse button down. The cursor changes to a hand.

- T00xa0a0 -

3. Move the mouse to re-position the element on the net. Release the mouse button.
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- T0 000010 -
o

Replacing Ladder elements

To exchange one element for another within the same element family:

1. Select the element that you want to exchange.

3 o
*» }WMB 2 Operation -
biode
| | EM  EMO
. Q . Aw=f
M T
Temperature A
#35 g
I

2. Right click to open the pop-up menu.
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*» FMB 2 Operation -
b ode
|l PR

- l&‘ Diraw Line :

4 | Direct Contact

44k Inverted Contact

{ F Direct Coil

{5} SET Cuoi

{RF RESET Cail

Feplace Ladder Element

h|¢¢

ME 2 C Contacts
M Cails
e Compare

— 1=

o
R

Logic
Clack,
Stare

g
=
o
=

v v W W W W W ¥ W
.

Loop

-+ - HEA Ingert New Net
$ [ ) Insent Comment
5

% Find ME 2

TMB“ & Cut Ctrbe
EMp1

F Copy Chl+C
—] E Paszte Chel+f

}( Delete

3. Select Replace Ladder Element option.

*» FMB 2 Operation-
tode

I & - Vi Ty

. T Diraw Line E

.4 F Direct Contact

- 4k Inwerted Contact
~ 4 ¥ Direct Cail

. 48k SET Coil

* 4{RF RESET Coil

A S L 1 F with Direct Contact
ME 2 D.F Contacts % {5F Wwith Inverted Contact
[T Coilz b P} ‘with Positive Transition Conkact [Fise]
¥ Compare b AnE wiith Megative Transition Contact [Fall]
2
-

h|f=b

ol
Rt

o P Math

4. Select the desired replacement element type.
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3 S
> | MB 2 Operation-
Mode
. |_T Draw Line —
4 F Direct Contact
13k [nverted Contact
{ ¥ Direct Coil
{8F SET Cail
{RF RESET Caoil
:E— S e e s == Al { | with Direct Contact
;1} ME 2 I:I.pe.ra I:::u.ntacts 4 rh Ir'r-.-'rtEu:I I:Zn:nnt-n:t k -
Made Cailz P APF with Pasitive Transition Contzt (Rise)
i Compare b NF 'with Megative Transition Contact [Fall
— P @ math » [j
. ' . . | i (9
5. The element appears with the new element type.
9 o
> } MB 2 Operation-
Mode
{4 EN  ENO }—
P A= B .
k11
T emperature A
# 35 g

Copying multiple nets

To copy more than one net:

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

4 S
Fr | 8 High
Temperature
Safety Switch . S
| P I EN  ENO
#2 Hry p |51 2 Current HM|
]
SB1 Always1 - 5B 1,200 ME 40
] L ] L I b1
1 I 1 I LR
ME 1 banual
Mode
[ |
T
E ME 50
*r LowT emperature .-
EM EMO {3
AxB SR
M1 1
Temperature *
B35 g
s

Hold the Shift button and click on the last net in the range that you want to copy.
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4 o
|3 High
Temperature -
Safetp Switch . . . . . . . . Lo L
| P I EN ENOD
#2 N g |51 2 Current HMI] |
Digplay
S
4]
SB1 Abwaps1 - SBE1.200 - kB A0
] 1 ] 1 'l Y
1 f 1 f 1 T
FEB 1 Manual
b ode S
- o
EL\‘E T T Y] =N 1] )
oG oo o o o LowTemperature.
. . . . .I'.h.l . I-.h.li'.i . . £ 1 -

3. Click Copy on the Standard toolbar.

‘ormat Controller Ladder Window  Help

A & E ¥ | B Ladder RjL

{FI}| Eu:urlﬂ}.cts, Coils , Compare, M

Displaying an Operand Symbol in the Ladder Diagram

In the Ladder Editor, you can view an element description as:

=  An Operand and Address
= A Symbol

= Operand, Address and Symbol
To change the element description view format:
1. Click Format on the Standard menu bar.
ject  Edit iew Fgrl:nat | LController Ladder  wir
ZE &Ry BAX HL
|4 F 44k { » 48k {RF | Contacts, Caik, C

2. The View Format menu opens.
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Project Edi Emtmller Laddw %
[ = E{l’@ - Fu:urrnat: & Address ﬂ [ﬁhﬁmaﬁ'ﬂ *% i ariables |E|
T |-| FAsF Enmp@e ath, Logic, Clock, Ston
I
4 .
In g
D EN EMO
82 |, sl 512
3
]
SB1 - SB1200 - ME 40
| | . | | N N
1 f 1 f LI
ME 1
||
& .

3. Select the desired view format.
Project Edit “iew | Format Controller Ladder Wwindow Help &%

D=l | = View Fu:urrnat: Operand & Address F [Ei Dizplays
- Operand & Address E—
T[4 b Ask €3 48k 4@ | Cor Synbol

e, Math . |
. ’ T s— —
s |

4. All of the Ladder elements appear with the selected view format.
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I
4 o
| & High
Temperature -
Safety Switch . . . . . . . o oL
| FI EM  EMO
o 5T
#2 s B 51 2 %L:lrrent Hel
izplay
I
4]
SB1 Alwayz1 -  SB1.200 - ME 40
] L ] L |" b1
1 I 1 f 1]
ME 1 barual
b ode
{ |
i3

Scrolling between nets

To move quickly between nets:

1. Click on the scroll box.

2. Holding the mouse button down, drag the scroll box up or down to the desired net number.

.NE':t ?. —

Bookmarks

Bookmarks can be linked to different points in your Ladder application. Bookmarks appear in the Project
Navigation Window, under Navigation.

When you set a Bookmark, it 'remembers' the view that was on the screen when it was set. After you set a
Bookmark location, you can rename it. No matter where you are in the application, clicking a Bookmark will
jump to display the view that was on your screen when you set the Bookmark.
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Using Bookmarks

1. Select the Bookmark destination by scrolling through the Ladder application until you reach the desired

point.

woe

2. Right-click a
Bookmark.

Comments

To insert comments:

1. Select the Bookmark
destination .

3. Select et Bookmark.
4. Rename if dezired.

Pregect

Right-click a Bookmark; the right-click menu opens.

If desired, rename the Bookmark by right-clicking it, and then selecting Rename Bookmark.

Select Set Bookmark; the Bookmark location is set and a default name is assigned by the program.

@'wm Ut driver

Cyrcle counter up to 200

E1 Propedies
=i Program 19 }SB 7 100 mSec: ME 20 Enable EN ENO |
-
Ladder Pulze - PID - ON: FID ARDDE=C
Powes Up - turs, OFF: PID MI 12 Cpce
i —ip—— — [ lp o
=1-C Nawigabion 58 7 100 mSec 2o«
Pulse - -’T'_E
L) i L o
*$ 11 . .
Ar Nore 4 sat Bockmark B
"4 Nor @P‘m"mcydgmumerresm
o B Remove
Ll 20 | ME 20 Enable EN_tho o
~ A None FID - ON: PID ¥ 300 ¢
L4 HMI nums, OFF: FID 5
= gt Dizplays i | ”'m A
gl 1 - ain :
W 2- Password Co
B 3-Heat P ) 'W'—B
W 4 - Cooling SP g '
:Ejﬁ-Heyh;F' L@Ammung PID output PAAM
i) 6 - Heating |
N 7 Heating D1
N §- Coolng P 21 | MB 20 Enable (ENEW0 |4 MB10 PID
j"‘jg_l:m| FID - ON: PID ] oulput actie
&g 10 - Coolng D nane, OFF: FID M1 12 Cycle
5 33 Variables [ o [1° ke

o 1-
i 2-
= 4-

|PalPd

Bl

st
| =M 2) Cescling SP-En

B

=7

(M1 20] Actual bempe
[MI11) Setpomnt for L
[MI D) Sy=tem stabus 2

. -|H|22|:mud
- - |Weshee - the PID

[MI 1] Heating SP-Er

(M1 3] Password List s

Switch heating to cooling outputs
2
3

1. On the Ladder toolbar, click Insert Comment icon.

Store Lu:u:up,|HI-!}|| ] | .

7
e

Inzert Cormment| -

2. Move your cursor to the net in which you wish to insert a comment and click.

=+

3. The Comment will appear above the net.

153



U90 Ladder Software Manual

)
g 1

7
>

4. Type in your comments.

) This is where you write comments,

g

7

3
Elements
U90 Ladder Elements
Contacts Icon
Direct Contact (NO) ﬁ|
Inverted Contact (NC) M
Positive Transition (Rise) 4Pk
Negative Transition (Fall) EIS
Coils Icon
Direct Coil

Inverted (negated) Coil

z =2 =

Set Coil

Reset Coil R
Compare Icon
Functions

Greater Than ﬂ
Greater/Equal =
Equal ﬂ
Not Equal ﬂ
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Less/Equal

i
11

Less Than

L

Math
Functions

Q
o
S

Add

[+

Subtract =

[

Multiply

=l

Divide

=

Logic
Functions
AND

OR

XOR

Clock
Functions

Q
o
=1

Time
Day Of Week
Day Of Month

Month

Year

g 2 E RS

Contacts

A contact represents an action or condition. A contact can be:

= Input
=  Output
=  Memory Bit

= System Bit
=  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 both series and parallel on a U90 Ladder net.
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To insert a Contact from the Ladder toolbar onto a Ladder net:

1. Click once to select the desired contact.
2.  Move your mouse to the desired net position.
3. Click again.

There is no need to click and hold after selecting a contact.

Direct Contacts

A Direct Contact is a normally open contact condition. A Direct Contact condition can be:

= Input
= Qutput
=  Memory Bit

= System Bit

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

A door buzzer contains an example of a Direct Contact. When you push the buzzer, 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 address (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. An Inverted Contact can be:

= Input

=  OQOutput

=  Memory Bit
=  System Bit
=  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.
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Negative Transition Contact

A Negative Transition Contact gives a single one-shot pulse when its reference address falls from ON (logic 1)
to OFF (logic 0). A Negative Transition Contact is registering the fall in status from ON to OFF.

A Negative Transition Contact condition can be:

=  Input
= OQutput
=  Memory Bit

= System Bit
=  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 off. Only when you release
the button will the system register a change in status from ON to OFF and the computer will shut OFF.

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 the one scan, the Negative Transition Contact is reset to OFF (logic 0). Only after the triggering
signal turns from OFF to ON again is there the possibility for the Negative Transition Contact to be re-activated
by the next falling transition from ON to OFF.

Positive Transition Contact

A Positive Transition Contact gives a single one shot pulse when its address reference rises from OFF (logic 0)
to ON (logic 1). A Positive Transition Contact is registering the change in status from OFF to ON. The length of
the ON status is not relevant.

A Positive Transition Contact condition can be:

= Input
= Qutput
=  Memory Bit

= System Bit
= 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 no key pressed to a 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 the one scan the Positive Transition Contact is reset to OFF (logic 0) even if the triggering signal
stays on. Only after the triggering signal turns from ON back to OFF is there the possibility for the Positive
Transition Contact to be activated again with a rise from OFF to ON.

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

I You can use the
a coil of a bit SE 41 Key H1 s ME O
peessed
operanq Fo save The positive IF| {9
the positive transition of e A I
transition of a key 1 iz uzed SB 41 Key B s ME: 1
contact, and twice. piessed
then use the IP} {5}
direct contact of
the operand in I
your program. The positive SEB 41 Key #1is- ME 3
transition of pressed
Key 1iz uzed 1F| { }
OINGe, . a . . . E O
MBE 3 ME O ME 1
. {5} {5}
Rise/Fall Usage Summary
@ A maximum of 255 Rise/Fall elements is allowed in a project. To ascertain how many elements of each type are in
J the project, use the Rise/Fall utility on the View menu. The sum of the results must not exceed 255.

If a program exceeds this number, Error 2653 results.

However, in certain cases, the actual compiled number of Rise/Fall elements is greater than the total that is

shown in the Summary. Examples are shown below.

Example 1

B STL VIEW

This net results in 2 Rize transitions

MBE 0O MB1 - MBZ2 - ME3

i E — —( —

Here, the net above iz split into 2 nets

MEO || ME1

e

MBEO | MEZ -

— P
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Example 2

Thiz net results in 2 Rize tranzitions R

ME4 ||MED | MBE || MEZ -
— 4 PlI— | —
I e R .
— e —{
. ME 10 - e
— —

i STL VIEW

ME
B
LE
LE
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Het 1 ME
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_— —
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=
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— —
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=
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Here, the net above iz split into 2 nets

Med4 | MBEO | MBE | MEZ3

1
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- m = = =W O O

Het 2

ME
ME
LE
LE
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ME
LE
LE
ME
LE
ME
ME

ME
ME
LE
LE

ME
ME

0O O O M
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O
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Coils

A coil represents a result or expression of an action. A coil can be:

=  Memory Bit
=  System Bit
= Qutput

=  Timer

Each contact condition is evaluated in a net to determine the coil (result or expression) condition. There are 4
types of coils:

= Direct Coil

= Inverted Coil
= Set Coil

=  Reset Coil

Recommended: Do not energize a coil more than once in a program.
To insert a Coil from the Ladder toolbar onto a Ladder net:

1. Click once to select the desired coil.
2.  Move your mouse to the desired net position.
3. Click again.

There is no need to click and hold after selecting a coil. Note that, while the Direct, Set and Reset Coils are
available on every menu, the Inverted Coil is not.

Direct Coil

A Direct Coil represents a direct result instruction of the conditions (contacts and/or function blocks) on the
Ladder net before the Direct Coil. A Direct Coil instruction can be:

= Qutput

=  Memory Bit
= System Bit
=  Timer

The coil result can go to an external output device (for example: a light) or an internal system element (for
example: SB 2 Power Up Bit).

A door buzzer contains an example of a Direct Coil. When the door buzzer button (Direct Contact) is pushed the
door buzzer (Direct Coil) sounds. When you release the buzzer the sound stops.

During the system scan, the processor evaluates all of the program elements on the Ladder net before the Direct
Coil for power flow continuity.

If no power flow continuity exists in the net (the door buzzer button is not pushed): the Direct Coil address
instruction is OFF (logic 0). The door buzzer does not sound.

If power flow continuity exists in the net (the door buzzer button is pressed): the Direct Coil address instruction
is ON (logic 1). The door buzzer sounds.
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Inverted Coil
An Inverted Coil represents the opposite result instruction of the conditions (contacts and/or function blocks) on
the Ladder net before the Inverted Coil. An Inverted Coil instruction can be:
= OQutput
=  Memory Bit
=  System Bit
The result instruction can be to an external output device (for example: alarm bell) or to an internal system

element (for example: SB 80 activate linearization).

During the system scan, the processor evaluates all of the program elements on the Ladder net before the
Inverted Coil for power flow continuity.

If no power flow continuity exists in the net: the Inverted Coil address instruction is ON (logic 1).

If power flow continuity exists in the net: the Inverted Coil address is OFF (logic 0).

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.

A set coil can be:

=  Memory Bit

= System Bit

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

Use set and reset coils to preserve a condition in a program.

Reset Coil

A reset coil turns off (unlatches) a set coil, provided that there is logic continuity to the reset coil. Once a set coil
is energized it stays energized, independent of the original set condition, until a reset coil with the same address
resets (unlatches) the coil condition.

A reset coil can be:

=  Memory Bit
= System Bit
= Qutput

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

Operands

An element's Operand is the form in which information is stored and operated on in the U90 Ladder program.

Operand lists are organized in categories, according to operand type:
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= Input: I (according to model and expansion)

= Qutput: O (according to model and expansion)
=  Memory Bit: MB (0 - 255)

=  Memory Integer: MI (0 - 255)

=  System Bit: SB (0 - 255)

= System Integer: SI (0 - 255)

=  Timer:T (0 - 63)

Every Operand has an Address and a Symbol.

Symbols appear together with the operand every time the operand and address are used in the program. There
are two types of symbols: preset and user-created.

= Preset symbols are descriptions that are connected to System Bits and System Integers.

=  User-created symbols are descriptions that are written by the user for a specific project
application. The user assigns a particular description to a particular operand.

Power-up

You can assign Power Up values to most Data Types. These values are written into the operand by the program
when the controller is turned on. Outputs, MBs, SBs can be set or reset; integer values can be written into Mls
and Sls.

You can assign Power Up values when you place an element into a net, or by opening a Data Type list as shown
below.

Note o If an operand has been assigned a Power-up value, it is a referenced operand and will not appear
in the Unreferenced Operand list.

=i Data Types

----- e Memaory Bits
----- E kemary [ntegers
[s8] Syztem Bits
----- SI| Syztem Integers
Tiners

Value | Sumbol

ddr | InUsze |‘$ Power p |

kB
B 1 Sypstern OM
ME 2 Bell enable RING

]
(M~ | System ON | ok |
%IHESET vI Cancel |

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

To view a Watch folder, click it in the Program Navigation window. Edit the folder by right-clicking a line, then
selecting the appropriate function.

2

Project Navigation Alarms
= g ;}ames AW op | Add =7 dd’ | Symbol
Alsirns ME 101 | Alem2

a:ﬁ‘" PLC Commands ME 100 ‘.' SR Alairn 1
" Status Check, ME 110 ﬂ m Shatus 1
da" Bits ME 111 2% Remave: MB 101 Stabuz 2
i;ﬂ" Walch 5 T 10 &2 Clear Watch Emergency Timer
.ﬂ"lf ‘Watch & 0 1 Wairing Bel
& watch 7 Wi 10 Station Murmber

Z3A Nadoi-L B

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

{EN_EWD
ST
14 a-i'fgé&::ﬂ&@ addTowatch ¥ | s1172 » [EEAS
RO LA ot Tnsert New Net §d" PLC Commands
L @mecomen | RN
Fd" it
d* watch 5
§d" watch 6
§d" watch 7
" Wakeh 8
e M O BT o« EER
MBE 102 [ §d" PLéTommands
Me 103 [ §4" Status Check
MB 104 O 0 ors
n: 1% = dd" watchs
ME 107 _ f’f Watch 6
ME 108 [ Fd" Watch 7
MEB 108 O da" watch 8
Operand Addressing

An Operand Address is the physical location in the PLC memory where the element information 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
U90 Ladder allows you to create your own symbols before you write your program. This feature can help you to
organize your project properly from the very beginning. You can also create symbols as you write your program.

Symbols can be edited after you create them. Note that there is a default address setting for each operand type.
The Default message box will appear if you do not specify an address:
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o

Inputs (I)

o we =

]

=1 o |
Cancel |

|_

gl (141) U0 Ladder =

@ Default Operand will be set .
ok |

Inputs are one Operand type available for writing a project application.

The number of Inputs varies according to the PLC model and any I/O Expansion Modules that may be
integrated into the project.

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

Click on the Inputs folder in the Program Navigation pane to display the complete list of Inputs. Scroll down to
view the complete list

DEE G-R- % BB X E Lader §) Disslys 22 Yarisbees | [1] &5 b 2 -| b~ &

B FrOJECT
=-i_4 Program

----- E Ladder
..... gl s

..... ﬂ 7
..... i a.
..... tha-
B-_ Data Types

EI |mpLits

----- @ Power Up

- Main Dizplay

- Menu

- Stop Message

- Malfunction Mezsage

- Statug Display

- ger 1D Dizplay

- Feal Time Dizplay

- Temperature Offzet

- nit Counter

=¥ variables

- [MI 1] Temperature W alue

- (M1 0] Malfunction List

- [MB 0] Status Yanable

- [kl 3] Temperature Set Paint
- [MI 0] Wariable Title - type here
- [Date & Time] Real Time

[MI 4] Temp Offset
[T O] Starter Time Delay War
[Date & Time)

o [0] Dutputs

Op | Add [InUse]

Yalug | Spmbol

L= = p I &y B T

B B P Bd B3 a3 B [ —b b b L
b I B B R T ST g e T Y I B T S e i e

ODOO0O0oO0OoOoOooOOooOooOoOooROO0OOdOr O

Stop Button

Fump

High Temperature S afety Switch

164



Ladder

Outputs (O)

Outputs are one Operand type available for writing a project application.

The number of Outputs varies according to the PLC model and any I/O Expansion Module integrated into the
project.

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

Click on the Outputs folder in the Program Navigation pane to display the complete list of Outputs. Scroll down
to view the complete list

PROJECT Op | Addi |InUselis PowerUp | “alue | Symbol
| Program o 0 Il
----- B Ladder 0 1 O
----- & Power Up 0 2 O
----- b | =L 0 3
T HMI 0 4
El[Eii Dizplayz 0 A O
----- Iy 1 - Main Display 0 B O
----- Iy 2 - Menu 0 7 O
----- Ei 3 - Stop Meszage ] a O
----- Iy 4 - Malfunction Message 1] 3
----- [Ei 5 - Status Display 0 10 O
----- [yjj E - User 1D Display 0 11 O
----- Iyl 7 - Real Time Display 0 12 O
----- Iyl 2 - Temperature Offset 0 13 Il
----- Iy 3 - Urit Courter 0 14 Il
=% “ariables ] 15 O
----- gl 1-[MI 1] Temperature Value 0 16 O
----- = 2- (M1 0) Malfunction List 1] 17 O
----- ﬂ 3-[MB 0) Statuz Variable ] 18 O
----- bl 4- Ml 3) Temperature Set Paint 0 19 O
----- bl 5 -l 0) Variable Title - type here 0 20 O
----- E-[Date & Time) Real Time 0 21 O
----- 0] 77 (M1 4) Temp Offset 0 22 O
----- i 3-[T 0] Starter Time Delay Yar 0 23 O
----- Uh 9- [Date & Time) 0 24 O
| Data Types 0 25 O
----- [T] Inputs ] 26 O
----- [o] Outputs ] 27 |
----- | bdemony Bits 0 28 O
i | Memomy Integers 0 29 O
1] O

L
[}
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Timers (T)

U90 Ladder offers 64 On Delay Timers. Timers have a preset value, a current value, and a bit value. Timers
always count down from the Preset Value. The timer value is 14 bits.

Click on the Timers folder in the Program Navigation pane to display the complete list of Timers. Scroll down

to view the complete list.

Timers

Op | Addr|InUse| Preset | Resolution |%alue| Symbol
T 0 O 100000, 00 10 zec
T 1 O 010000, 00 1 3ec
T 2 [l 00:20;00. 00 100 ms
T 3 [l 00:04;00. 00 100 ms
T 4 [l 00:00; 00, 00 10 mg
T g O Mo-00-00.00 10 ms
T E [l 00:00; 00, 00 10 ms
T 7 M - fn-nneon 10 =

To place a Timer in your program, place a direct coil in a net, and select T.

Timer resolutions

10mS (0.01S)(from 00:00:00.01 to 00:02:43.83 )

100mS (0.1S)(from 00:00:00.10 to 00:27:18.30)

1000mS (1.0S)(from 00:00:01.00 to 04:33:03.00 )

10000mS (10.0S)(from 00:00:10.00 to 45:30:30.00)

The first 14 bits (from the LSB) of the Timer register contains the value. The two most significant bits contain

the Timer resolution.

Timer Resolution:
10 =1zecond

Timer Yalue,

decimal (seconds)

AN

14 hitz

[19]
I

Mi=16 hit=

|A|1 2

B

=M23

14-bit hex value = 8483 decimal

hex ticks

=221:23
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Note that:

A Timer value can be displayed in a Display as a current or elapsed value/
The Resolution field is Read-only. The resolution is a function of the Timer Preset Value.
You cannot change the resolution of a timer when the application is running.

A timer's current value can be changed at any time, including when the timer is active. The new
value can be either greater or smaller than the previous value; storing 0 into a timer's current
value stops it immediately.

A change of Timer Preset value without changing the resolution will take effect when the timer
restarts.

Changing the resolution of the timer's preset value does not affect the current resolution; it is
therefore recommended that the resolution not be changed while the timer is active.

During Stop mode, timers continue to run.

Memory Bits (MB)

Memory Bits are one Operand type available for writing a project application.

There are 256 MBs (Address MB 0 - MB 255).

Memory Bits hold a bit value ( 0 or 1).

Click on the Memory Bits folder in the Program Navigation pane to display the complete list of Memory Bits.
Scroll down to view the complete list

FE S-[- & BB X|E Lader §)Displays 32 Variables | 1] & M <@~ -2 @ B FAREM .

PROJECT Op | Add [InUse|®3 PowerUp |  Walue | Symbal
14 Program ME 0 I
----- B Ladder ME Marual Mods
----- @ Power Up ME 2 Operation Mode
----- STL su ME 3 O
4 HMI ME 4 Qwer Temperature
= [Eﬁ Displays ME 5 ] Corveyor fault
- 1 - Main Display ME g O At Conditions
- 2-Menu MB 7
--If 3- Stop Message MB 8 O
- 4- Malfunction Message MEB 9
I B - Status Display ME 10 |
I B- User ID Display ME M |
-.[jl 7 - Rieal Time Display ME 12 O
I 8- Temperature Dffset ME 13 O
- 9 - Urit Counter ME 14 O
EI---:’ Wariables ME 15 O
_I 1-[MI 1] Temperature Y alue ME 18 O
5] 2- M1 0) Malfunction List ME 17 O
2% 3-[MB 0] Status Yariable ME 13 |
| 4 - [MI 3] Terperature Set Point ME 13 O
| 5 - [MI 0] Variable Tite - type here B 20 O
E-[Date & Time] Feal Time MEB 21 O
g| 7#(MI 4] Temp Offset ME 22 O
& B-[T 0] Statter Time Delay Yar ME 23 O

Memory Integers (Ml)

Memory Integers are one Operand type available for writing a project application.

There are 256 MIs (Address MI 0 - MI 255).

Memory Integers hold an integer value ( -32768 to +32767).

Click on the Memory Integers folder in the Program Navigation pane to display the complete list of Memory
Integers. Scroll down to view the complete list
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ROJECT Op | Addr | In se |@ Power Lp | WValue |5_l,ll'nbl:||
] Frogram kI 1] k4 alfurction Code
—[F Ladder M 1 Temperature Yalue
@ Fower Up 2] 2 [l ger D
81 5H ]l 3 Set Paint
o HKI kI 4 Temp Offset Walue
-l Displays 2] 5 | Courter
----- [y 1 - Main Display I B O
..... W 2 - Menu M7 O
----- [yl 3 - Stop Message ] 8 O
----- [yl 4 - Malfunction Message M 3 O
----- yjl 5 - Status Display ] 10 O A parameter
----- yjl £ - User ID Dizplay il i O B parameter
..... [yjl 7 - Real Time Dizplay ]l 12 O Divizion Quotient [Fesult]
----- 4§ 8 - Temperature Offsst M 13 O
----- [§ 9 - Unit Counter M 14 O
J-2% Vaniables bl 13 O
----- gl 1- [t 1] Temperature Yalue ]l 16 O
----- = 2-[MI0] Malfurction List M 17 O
----- 24| 3-MEB 0] Status Varisble M 18 O
----- ao| 4-[MI3) Temperature Set Paint Bl 13 O
..... ao| 5-[MI 0] Variable Title - wpe here kI 20 Multiplication Fesult of wo Mls
----- E-[Date & Time] Real Time ]l 21 O
----- 28] 7% (M1 4) Temp Offset Mo oz2 [
----- & 9-[T0) Stater Time Delay War il 23 O
----- Ch 9-[Date & Time] Ml 24 O
| Data Types 2]l 25 O
- [T Inputs 2]l 26 O
- [0] Outputs 2] 27 O
- ] bemory Bits M 28 O
- W] Memony Integers M 23 |
- [58] Gustem Bits 8] an Temperature R ate
- [8T| System Integers il 31 Sample Time
E‘l Timerz 2] 3z Diivizian Quatient

System Bits

System Bits are the Operating System interface to the user writing the application. System Bits are reserved by
the Operating System for particular functions. Some System Bits, for example, are connected to the PLC's
keypad keys.

There are 256 SBs (Address SB 0 - SB 255).
Only certain SBs may be written into by the programmer:

=  SB 80: Activate Linearization
= SB 200 -SB 215: M90 Network Operand

Click on the System Bits folder in the Program Navigation pane to display the complete list of System Bits.
Scroll down to view the complete list
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Project Edit “iew Format Contraller Ladder Window Help &%

I
DS HEG-R- & BB X L §) Dy 32 vaiaties | 7] G WS- dd-| S | AR

Q PROJECT Op | Addr |In Use |'$ Power Up | Value |S_I,me0|
=1-i_{ Program 5B 0 O Alwaps 0
B Ladder 5B 1 O Always 1
i Power Up SE 2 O Power-up bit
L8l s 5B 3 O 1 gecond pulse
=i HMI 5H 4 O Divide by zemo
E[Ei Diizplay SB 5 | Dutput(z) shart circuit
[si 1- SE E O Kepboard | Active
£1-2% Wariables 5B 7 Cl
24 1-MB 0] SE 3 O
=-i_{ Data Types 5B 3 |
[ Irputs SBE 10 O High Speed Counter Reset enable
- [0] Outputs 5B M O
- 8] bemary Bits 5B 12 O
- M1 Memary Integers 5B 13 O
- [58] System Bits 5B 14 O
- [81] Swstem Integers 5B 15 O
- [T Timers 5B 16 O
& 30 Metwark, 5B 17 O
=-i_ A Tools SE 18 O
% Find 5B 19 (I
48 Operating System 5B 20 O

System Integers (Sl)

System Integers are the Operating System interface to the user writing the application. System Integers are
reserved by the Operating System for particular functions. Specific System Integers, for example, are connected
to the M90's high speed counter/shaft-encoder.

There are 256 SIs (Address SI 0 - SI 255).
Only certain SIs may be written into by the programmer:

= SI2: Current HMI Display
= SI 80 - SI 84: Linearization Parameters
= SI200, SI201: M90 Network Operand

Click on the System Integers folder in the Program Navigation pane to display the complete list of System
Integers. Scroll down to view the complete list
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J LMoLy LU MISEY D RINEL U MUISE LOULT ] RO LI e
O=EE | @-&-l X @B | B Ladder & Displavs 2% Variables | 7] & <}§'| i '| g [y
System Integers
E PROJECT Op | Add [InUsel#s PowerUp | Walue Sumbol
Bl Program | 0 | Scan Time [mSec
] Ladder 5l 1 O 10mS Counter
..... & Power Up 5l 2 Current HMI Display
..... SI1 & 5l 3 O
B HMl 5l 4 O Divide Remainder
E-Igjl Displays 5l 5 O
..... yjl 1 - Main Display Sl g O Current Key Pressed
----- iy 2 - Menu 5l 7 O
----- [yjl 3 - Stop Meszage Sl 8 O
----- [y 4 - Malfunction Message 5l ] O
----- [ii 5 - Status Display ]| 10 | High Speed Counter Walue
----- [yl & - User 1D Display 5l 11 O
----- jl 7 - Real Time Display 5l 12 O
----- yj) 2 - Temperature Offset 5l 13 O
..... Iyjl 9 - Uniit Counter 5l 14 O High Speed Counter Mode
=-2% Vanables 5l 15 O
----- gl 1-[MI 1] Temperature Value Sl 16 O
----- = 2-[MI D] Malfunction List 5l 17 O
----- 4] 3-[MB 0] Status Varisble sl 18 |
----- wt] 4 - (M1 3] Temperature Set Paint 5l 11 O
----- 22| 5- M1 0) Yariable Title - typs hers ] il | Analog In 0Value
----- E-[Date & Time) Feal Time 5l 2 | Analog In 1V alue
----- 2] 7= M1 4] Temp Offset sz 0O
----- & BT 0) Starter Time Delay War Sl 23 O
----- Ol 9- (Date & Time) ] p O
E-i_1 Data Types 5l 25 O
..... [1] Inputs Sl 26 O
----- [a] Outputs 5l 27 |
..... 8] Memary Bits Sl 28 O Analog Qut 0V alue
----- 1| Memary Integers 5l 29 O
..... [s8] System Bits Sl an O Current Second-according to RTC
..... [s1] System Integers Sl Kil O Current Time-according to RTC
----- T| Timers Sl 32 O Current D ate-according to RTC
..... % b4 90 M etwwark, Sl 33 O Current ear-according to RTC
] 3 a
] ] a

Assigning an Operand Address by Symbol

1. After placing the element on the net, the Select Operand and Address dialog box opens.

5
B

ct Operand And Addre:

ﬁk'f:ffl__lvl | - x |

@I Eancell

2. Click on the Symbol drop-down menu.
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]
N
Bl Select Operand And Address ..
| | ok ]
: ]
. @I 1 Manual Mode = Cancel |
. 2 Operation Mode
13
|4 Ower Temperature
L
B
s 7 -
3. Select the desired Address.
5
)
. @I Manual Mode Cancel |
. Operation tode
I

4. The element appears with the selected Address and Symbol.

4]

% P
ME 4 Ower
Temperature

N I S—

Changing an Operand type
To change an Operand type:

1. Double click on the element's Operand.
- 70000010 -
—

2. The Operand and Address dialog box opens.

Select Operand And Address ...

8 T 0O 0000710 B

. g A | O = o]
— ¢E|B [00: 00:00_10 Cancel |

SB

3. Select the new Operand type.
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=] ok ]
[00:00:00 10 Caneel

4.  Enter the new Operand Address and symbol.

8 T0 000100 8

[Me =] f12  [Enable Timer =] ﬁ |

@ I % I— Cancel

5. Click OK. The element appears on the net with the new Operand, Address and symbol.
- - ME 12 Enable -
- [% Tirmer

_||_

Operand Locations List

To get a list of Operand locations:

If you already have one location where you know the Operand exists, you can select the Operand and then open
the Find dialog box. A list of all locations of the selected Operand will appear.

1. Click on the Find icon in the Standard toolbar.

Shore Lu:n:np,| HEA | Iflf'lr_n.:lly

2. The Find function opens.
3. Select the name and address of the operand you wish to find.
4. Click the Find button shown below; a list appears showing every time that operand is used in the project.

5. Select the name and address of the operand you wish to replace as shown below.
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Select the operand
_ |wou want to find

Click here to find the
operand in your project |k

M [[st =] 1 [emapsi =]

il EI ISE I'I IE IKebeardls.ﬁ.ctive il
Location | Number=—= T “merend Mare

Net 1 lyou want to replace
MHet 1
M et 2 | |- [Direct Conkact]
3 || | [Direct Contact]
1 Jurmnp Condition

i

I 5 item[z] found

6. Select the location of the operand or description you wish to replace by clicking it within the list.

7. Replace operands or their descriptions by clicking the buttons shown below.

Click here to replace the
entire operand % | I SE j I 1 INWB}'S 1 EI
ﬁl EI I SB j I B I Feyboard |z Active EI

Click here to replace onby ;
the symbol description | Location | Humber | Dezcription | Maore ...
MHet 1 4 |- [Direct Contact]
Met 1 4 |- [Direct Contact]
Met 2 A4 - [Direct Contact]
e 3 - | [Direct Cortact]
1 I Jump Condition

[ Click where the
replacement will be made

1

I 5 item[z] found

Finding an Operand by symbol

To find an Operand by its symbol when placing an element on a net:

1. Click in the Symbol Search box in the Select Operand and Address dialog box.

Select Operand And Address ...

el

2. The Symbol Search dialog box opens.
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ct Operand And Address ...

e = A

BN | I _ Carcel |

Opr | Addr | Symbol |

3. Begin entering the Symbol name for which you are searching. The list will become more specific the
more letters you enter.

5
BN ot O perand And Address ..
PP CE | o |
S c@lsﬁ Cancel |
Opr | Addr | Symbol |
0s 3 Stop Meszage
05 5 Statuz Dizplay
I 1 Stop Button
£ T SB 238 Remate: master iz active
WH 2 b alfunction List
= S WA 3 Statuz Wariable

4. Select the desired Operand from the Symbol Search list.
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Select Operand And Address

= [Stap Bution =l ok |

c@ Ist Cancel |

Opr | Addr | Symbal |
S 05 3 Stop Meszage
o 05 5 Status Displa
T S 5B 238 Remate:; masE iz active
WH 2 b alfunction List
B o WH 3 Statuz Yariable

5. Click OK. The selected element appears on the net with the desired Operand and Address.

|1 Stop Button B

Select Operand And Address ...

1 P /][ [StopButton ~] 2K ]

A _ Cancel |

Restoring System Symbols

To restore System Symbol values:

Project Edit ‘“iew Fomat Controller Ladder ‘window Help &%

E:%E:n E:::g TGS
'.@ Compile T. |-.'2"2'lF' v.| HHH' @ v.
(¥ Build Al
E Save Chrl+5
Save bz

Restore SB default symbaols

2 Symbols

EF. Prink Preview | > Festore SI default zpmbols

| Rezstore all zpztem symbols

@ Print b |

Keep in mind that there are SBs and SIs reserved for use by the system, such as SB 4 Divide by Zero or SI 4
Divide Remainder. Those SBs and SIs cannot be written into. If you accidentally write into them, you can

recover their symbols.

Note that SBs and SIs are for system use. Even those currently 'blank' may be assigned a function in a later
controller model. Writing into System Bits and System Integers is solely at the discretion of the programmer and
the programmer is solely responsible for any problems that may arise as a result.
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Operands in use

To check what Operands are being used in a project:

1. Open the Window Menu on the Main menu bar.

Ladder | Wwindmw Help &%

3 X | EE Ladder
— ‘%‘ Foweer Up -
o BE5 [Ei Dizplaps E

44 "W anables

E| [nputs
o] Outputs
M8 bdernany Bit:

s8] Systern Bits
T Timers

E| demony |ntegers
[s1| Spstem Integers

o T Ma0 Metwark
—~{EM E -
— 1l s

2. Select the Operand type you wish to check.

Ladder | window Help &%
L X | EE Ladder

1;%‘ Foweer Up i

Coil :
Sl [ﬁ Dizplays L
44 Wariables

1T Inputs
E Outputs

L)

|58 Systern Bits

T Timers

o EMemDr}Ilntegers
[sz] System Integers

. [ P90 Metwork
TEN i
75 Sl s

3. The Operand List window opens. The Operands in use are marked with a check mark in the In Use box.
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Op | add |InUse |z PowerUp | Walue | Symbal

ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME

1

wooD el O e LD P

-
R |

b anual b ode
Qperation Mode

Ower Temperature

IR A LA RCARLY

Deleted Unreferenced Operands

To help manage your project, you can delete unreferenced operands. The utility searches through the entire
application, including Hardware Configuration, SMS, and PID.

Note o

[ tew |

Toolbars

If an operand has been assigned a Power-up value, it is a referenced operand and will not appear
in this list.

Langua

72 Wiite/read teach offset x

bowch - corfirm y offset column

Memary Bits
Memaay Integer

Merncay Long

Double Wiord

M erncay Float I e get all)

System Bitz mairkenance mode

System Integer | handley mode

Suztem Long 261 change was made &
System Double \Word - T

Counbers o

[Clear Operands| | Ok |
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Operand Values:

Address

Logic O ar Logic 1

16 hit integer

0—4530:30:00

The integer value range is 2'% 1: that is +32767 to -32768.
Keep this integer range in mind when creating function blocks.
For example: MI 75 + #50 = MI 76

If M1 75 goes beyond 32626, the integer value returned in MI 76 will be a negative number!

Functions

Functions

The following types of Function Blocks can be used in your program:

= Compare Functions

= Logic Functions

= Math Functions

=  Store functions

= Clock Functions

=  Loops: Jump to Label

Special Functions: without Ladder elements

VisiLogic contains special functions that are not represented by Ladder Elements. You can perform these
functions by storing values into the System Integers listed here.

To see a list of functions, check the Special Functions list.
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Compare Functions

A compare function represents a data manipulation instruction. U90 Ladder uses function blocks to operate
compare functions. Each function block takes 2 inputs (MI, SI or a constant integer) and manipulates them
according to the function block instruction.

If the function block instructions are true (logic 1): power flows through the block.
If the function block instructions are false (logic 0): power does not flow through the block.
There are 6 types of Compare Functions:

= Greater Than

=  Greater Than or Equal To
=  Equal To

= Not Equal To

=  Less Than or Equal To

= Less Than

Equal ﬂ
The Equal function block evaluates input A to see if its constant integer value is equal 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.

Input Operands A & B must be integer values: MI, SI or # constant integer value.

3
1 e lE 55
) e o o oo oo oo Temperature
.« . . . . . Equilibriation
EN _END {3

& =H

Ml 1
Temperature A

Ml 3 Set Paint | |

According to the above example:

= [fMI 1 is equal to MI 3; then MB 55 will go to logic "1" (ON).
= IfMI 1 is not equal to MI 3; then MB 55 will go to logic "0" (OFF).

Greater or Equal ﬂ

The Greater Than or Equal function block evaluates input A to see if its integer value is greater than or equal 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.
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1 .. -« . . . . . . . . . MBS0 High
B e o o oo oo Temperature
EM EMO {3
A= B P
Ml 1
Temperature A
#35 s

According to the above example:

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

= If MI I value is not greater or equal to constant integer 35; then MB 50 will go to logic "0"
(OFF).

Greater Than ﬂ

The Greater Than function block evaluates input A to see if its current value is greater than 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.

g .. . < . . . . . . . . . MBSO High
*r oo o oo oo Temperature
EM ENO {3
k1 1
Temperature A
B35 1B
3

According to the above example:

= IfMI 1 value is greater than 35; then MB 50 will go to logic "1" (ON).
= [fMI 1 not greater than 35; MB 50 will go to logic "0".

Care must be taken when using greater and less than function blocks. Do not create a program with instructions
for Greater Than and Less Than but without an instruction block for how to proceed in a situation where input A
equals input B.

Less or Equal ﬂ

The Less Than or Equal To function block evaluates input A to see if its current value is less than or equal to
input B.

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

If input A is not less than or equal to input B: power will not flow through the function block.
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7 o ME 51
B e o oo o oo oo oo Temperature -
- . - - . . .lessEqualSet .
EM ENO {3
&= B e
k11
Temperature A
Ml 3 Set Paoint g
I

According to the above example:

= [fMI 1 value is greater than the MI 3 value; then MB 51 will go to logic "1" (ON).
= IfMI I not greater than the MI 3 value; MB 51 will go to logic "0".

Less Than ﬂ

The Less Than function block evaluates input A to see if its integer value is less than input B.
If input A is less than input B: power will flow through the function block.

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

g e . . . . . . . . . . . . MBED Low
e oo oo oo Temperature
EM  EMO { j
bl 1
Temperature A
35 1B

According to the above example:

= [fMI I value is less than constant integer 35; then MB 60 will go to logic "1" (ON).
= IfMI I value is not less than constant integer 35; MB 60 will go to logic "0" (OFF).

Not Equal ﬂ
The Not Equal function block evaluates input A to see if its integer value is not equal to input B.

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

Input Operands A & B must be integer values: MI, SI or # constant integer value.
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L)
12 o ME E5
¥ - - o o o o oo Temperature
o Fluctuation
EM EMO {1
Ml 1
Temperature A

Ml 3 Set Point | | B

According to the above example:

= [fMI 1 is not equal to MI 3; then MB 65 will go to logic "1" (ON).
=  [fMI 1 is equal to MI 3; then MB 65 will go to logic "0" (OFF).

Using the Compare function

To use the Compare function:

1. Click Compare on the Standard toolbar. The Compare function list opens.
[ 4 | B Ladder R Displays 4
. Caoilz _ Eu:um?are ,| kath . Log

2. Select the desired Compare function.
. | B Ladder & Displaps ¥

oilz .| Compare, Math, Logic,

"= Greater Than
=
-+ = Equal

: <= Mot Equal

. == Lesz Equal

- = Legzz Than

3. Move the function block that appears to the desired net location.

'4:@}79‘4 END |—
o o ey
g SvYMBOL = L
3 e
»» FMB 2 Operation - :

bMade S STMEOL |

_||_

4. Click to place the function block. The Select Operand and Address dialog box opens.
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Select Operand And Address ...

g1 - s

C | |
»» FMB 2 Operation- - - - - - QI arce
tMode P
I | EW EWNO |— { ]
R NLION (
"
Ml e

5. Enter the Operands and Addresses in the dialog boxes and click OK.

Select Operand And Address .

C | |
»» fMB 2 Operation- - - - - - Q I ANCE
tode P
[} EN  EMO — {
o 5o ] L
Ml 1
Temperature A

"

6. The Compare function block appears with the selected Operands and Addresses.

3 S
*» FWMB 2 Operation-
tode
| | EN EMD
P =B
kIl 1
Temperature A
#35 g

Logic Functions

You perform logical functions in U90 Ladder by using logic function blocks. Function blocks are provided for:

= AND
= OR
= XOR

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

Input Operands A & B must be integer values: MI, SI or # constant integer value.
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Output Operand C may be a Memory Integer or a System Integer.

AND

Example

The AND logic function block can evaluate 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) - 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).

Input Operands A & B must be integer values: M1, SI or # constant integer value.

Output Operand C may be an MI or a SI.

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

Kesult 0 a 0 0 0 a a 0 0 0 I I 0 I I 1

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

EM ENO

AAMNDE =C
k1 50 Hour ] o4 Ml E1 A, 4
Bitmap P.M. walue
B e
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AND Example

You want to determine if an MI / SI value is an odd or an even number in your application.

An AND function between an integer A and #1:

= [finteger A is an even number then the result of the AND operation = #1.

= Ifinteger A is an odd number then the result of the AND operation = #0
5
s b MEBT Check - - - - - o o
number - - o L
condition . . . L L e e s s
|} EM  EMO .
...... AAMNDE=C
ﬁﬁﬁﬁﬁﬁ_MlElntegerAA ,:-MIBﬁNDﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
______ functionresatt |
T e SRR S R
gl
b e e
»» 0 MBET Check - - - - -« -« o o oo MB 10 Integer - - - - - - o - o
number - - - - o R
condiiofnl - - . . s
| EM  EMO [ b
...... . A=H LTl s e
S ﬁ:-MIEf-\ND A R
...... . . funl:tlon rESUlt . . . . . . . . . . . . . . . . . . . . . . . . . . .
...... "’T’—E
...... . Coe e CMBT Integer - - - - - -
.......................... A odd e
...... EM  EMO { 1}
......... b =] LTl L
ZZZZZZZZZ-MIEAND A L
......... funl:tlon rESUlt . . . . . . . . . . . . . . . . . . . . . . . . . . .
. "0 }-E L
gl

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).

Input Operands A & B must be integer values: M1, SI or # constant integer value.

Output Operand C may be a Memory Integer or a System Integer.
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Word 1 o 0 o 1 1 0 1 o 1 o 1 0 1 1 1

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

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

EM ENO

AO0RB=C
M1 50 Fault s C Ml 51 Recent
Bitmap Fault
B g

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).

Input Operands A & B must be integer values: MI, SI or # constant integer value.
Output Operand C may be a Memory Integer or a System Integer.

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.
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Word 1 0 a 0 1 | a 1
XOR
Cormpare o n o n 0 n o 1
Fesult 1 0 a 0 1 1 a 0
EM EMO
AxORB=C
M1 50 Fault Hr - Ml 51 Recent
Bitmap Fault
#1 g
Loops

Loops: Jump to Label

Loops in a Ladder project cause the program to jump over certain net(s), according to specific logic conditions.

A Loop contains a Jump element and a Label. When the Jump condition(s) is true, the project jumps to the
associated Label.

To create a Loop in your project:

1. Click Loop on the Ladder toolbar.

Clack . Stare. Loop ,H HEH | @ -

L3

2. Select Set Label from the Loop menu. Place the cursor in the desired net and click.

Clock . Stare | Lu:u:up,| HI'G'I| @ =

Mm
o=E Jump

3. The Edit Label box opens.
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7
b

i Edit label ...

3

7
¥y

s
5. The Label appears above the net.

.2
5

gl

6. Select Jump from the Loop menu.

.ogic ., Clack . Stare | Lu:u:up,| R | & .

" Lbl Set Label

Lo

7. Place the Jump in the desired place on the desired net.

>

bE O Operation- |0 Box onto
Conditionz - Conwvevaor Belt .

1P| 14|

g

8. Select Jump to... window appears.

.}@}}
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4
ME 0 Operation- |0 Box onto . .
Conditions - Corvveyor Belt - . .
{ P | {4 e :
Skart ;4
M_',J|EltlE| |—I
End % Cancel |
I
5 e
*» } 11 Boxoffof -
Corveyor Belt
{ P |
9. Select the desired Label name to which you want to jump. Click OK.
4 s
B e
ME 0 Operation- 10 Bowaonto - - - -« « .
Conditions - Convepor Belt . . . . . . . .
| 1 . ] G . - . . .
I o ' . e . ‘:'I SEIECt Iump tD “ . . .
o Shart 0K L
L End Cancel | |. . .
gl o
5 L Lo
s> b 11 Basoaffal - - - - - o o oo
CormweporBelt -+ .« o oo
| 1
1 I
10. The Jump element appears with the selected Label name on the net.
4
3 T S
MEB 0 Operation- |0 Boxonto
Conditions - Conwepar Belt . kdy label
[P [y =

According to the above example, if Ladder logic is true for net 4, the program will jump over nets 5 and 6 and
continue from net 7.

Important note: You must take care when creating Loops not to create an endless Loop. While you can place
Labels before a Jump condition and you can refer to a Label more than once, repeated referrals to a Label above
a Jump element can create an endless loop which will cause the controller to stop with an error message
"PROGRAM LOOP."

Loop functions are featured in the sample application, such as the applications ' Shortening scan time-jump'.
This application may be found by selecting Sample U90 Projects from the Help Menu.
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Math Functions
Math Functions

Y ou perform mathematical functions in U90 Ladder by using math function blocks. Function blocks are

provided for:

=  Addition
= Subtraction
=  Multiplication

= Division

The internal operation of a function block is transparent to the user. You simply input the two operands. The

result is automatically output by the function block.

The example below shows the Add function block.

EW EHO
AADDER=C

S L T
VA A T L

The resulting
sum is autput
tointeger 'C'

/ Youinput the / ’ M - B
b integer value e
g o

The Add function
hlock add=
Ato B

Input Operands A & B must be integer values: MI , SI or # constant integer value.
Output Operand C may be a Memory Integer or a System Integer.

You can use an Add function block to assign a real number value to an MI or SI.

Add ﬂ

/

ks
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Example

The math function add is executed by the Add function block shown below.

Input Operands A & B must be integer values: MI , SI or #constant integer value.

8
i

EM EMO

AADDE=C
bl 1 15 cH
Temperature
M4 Temp | fp

3

Offzet Y alue

bl 20 Surn of
b Ml

Output Operand C may be a Memory Integer or a System Integer.

Add Examples
You can use the Add function to add an MI value to an integer value.

E
B

ME 10 Add

Condition
| E | EN  ENO
I ApDDB=C
MI 2 Counter ||, C -
Sum
#1 P

You can use the Add function to add two MI values.

SB1 Abways1 -

bl 2 Counter

Sum

EM EMNO

k1 ¥ 1zt Count
Sum

- (M1 8 2nd Count ||

AADDE=C
i |
B

Sum

b1 3 Tatal Count|

Sum

You can use the Add function to add two integer values.
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a ME 10 Add
*r Condition
| E | EM ENO
S AADDE=C
#35 14 cH Ml 12 Addition
Sum
24 1
You can use Add function blocks in series.
| e
BN MB 11
Calzulate
Condition
| EN END EN END
A AADDE =C : AADDE=C
[MI20stvalue ] |, ¢ |JMI 30 Tempora| _ [M1 30 Temporary |, NEERED
Sum ] Sum Wl 21+8200
[MT2T 2ndValue| | w200 g

Divide ﬂ

Examples

The math function divide is executed by the Divide function block shown below.

13
3 .
EM ENO
ADMNMB=C
M1 30 14 cH Ml 32 Drivigion
Temperature [Juotient
M3 Sample | {p
Time
X

Input Operands A & B must be integer values: MI , SI or #constant integer value.
Output Operand C may be a Memory Integer or a System Integer.

The Divide function can only return whole numbers. This function does not support floating point integers.
Examples: 7.2 and 9.5.

Use System Integer 4 (SI 4 - Divide Remainder) to find the exact integer value of a division function that may
involve a remainder.

Note that you must use the remainder value in SI 4 immediately after the division function. SI 4 will be written
over with the next division function and the specific remainder value will be lost.

System Bit 4 (SB 4 - Divide by Zero) will activate if the division operation will inadvertently result in a division
by zero and return zero in Operand C.
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Division Examples

Remember that any remainder of a Division function will be written into SI 4. You must use any remainder
value immediately after the Division function because SI 4 will be written over with the next division function
and the specific remainder value will be lost.

SB 4 (Divide by Zero) will activate if the division operation will inadvertently result in a division by zero and it
will return zero in Operand C.

You can use the Division function to divide an MI value and integer value.

g o
£y ME 10 Diw
Condition
[P I EMN ENO
S ADNMB=C
Ml 2 Index 4 C Ml 2 Index
#3 g
I

You can use the Division function to divide two MI values.

> FSB1 Alwavs1 -

1| EN__ENO
o ADNEB=C
MIZWala | L, cld M9 Division
MI 8alB B
g
You can use the Division function to divide two integer values.
g8 ME 10 Diw
b3 Condition
[ Pl EM EMO
N 4DNE=C
%35 i ¢ | M1 12 Division of| |
bywo rurnbers
#24 5
3

You can use Math function blocks in series.
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ME 11

Calculate
Condition

EM

EMO

EM

M1 20 Tt Value

- (ME2T 2ndYalue|

C |-

AMULE=C
Ha
B

EE RN E IR
| |
# 200

EMO

ADNWEB=C

.

C =

M1 31 M1 20 -
121/ #200

Division Function: Remainder values

To get the remainder value of a Division function:

1. Enter the desired Operands into the Division function block.

Project Edit Yiew Fomat Controller  Ladder ﬂindﬂwlﬂelp L]

DEHEH & - § BE X B L &

T | i F 45k 4 F 45k {FI}| Contactz ., Coilz . Compare,  Math
g S
3 EM ENO
ADMNMB=C

Ml 10 A s C - MI 12 Divigion |

parameter Quatient [Fesult]]

Ml 11 B B

pararmneter

2. Select System Integers from the Window Menu on the Standard Menu bar.
Froject Edit “iew Format Controller Ladder | Window Help &%

DDH|§ -[& - |;{,E){|EELadder

3

| ok duk ok 45k {I-'I}| Contacts

EM

EMO
ADMNMEB=C
M0 A s C
pararneter
MI11 B B
pararneter

— ‘%‘ Fower Up
Hi8 [Ei Dizplaps

Eanal:ules

i+
1=

[T Inputs

T o] Dutputs

Quatient [ M8 Memary Bits
J5__5| System Bits

[T Timers

M| Memony |ntegers

-

7

)

System |ntegers
(il k90 Mebwork
SIl su [

3. SI4 holds the Remamder Value for the most recent Division operation.
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Op | Addr | In Jse |@‘ Power Up | Yalug | Syrnbal

gl 1] O Sean Time [mSec)
5l 1 O 10mS Counter

S 2 | Current HiI Dizplay
Sl 3 O

g 4 O Divide Remainder

E! E E ™ arr o b b Dr%ﬁ.ﬁd—'

According to the above example:

IfMI10=7and MI 11 =2,then MI 12=3 and SI 4 =1

Multiply ﬂ

Examples

The math function Multiply is executed by the Multiply function block shown below.

8
FE PR
EM EMNDO
AMULE =C
M1 1 Hpy c M1 20
Temperature b ulbiplication
bl 4 Temp | 1o
Qffzet Value
T

Input Operands A & B must be integer values: MI, SI or #.

Output Operand C may be a Memory Integer or a System Integer.

Multiplication Examples

You can use the Multiplication function to multiply an MI with an integer value.

g o
*r b KMB 0 Mult
Condition
| P EWN  ENO
o AMULE=C
Ml 2 Index s C Ml 2 Index
f3 B

You can use the Multiplication function to multiply two MI values.
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*r } SB1 Always 1 -

You can use the Multiplication function to multiply two integer values.

2 1 MB10 Mul

EN__END

AMOLE=C
MI7vaE |, cl
MIBVAE | g

bl 9 Product of

b ultiplication

*r Condition
| F | EM EMO
S AMULB=C
g35 s 4
24 B

You can use Multiplication function blocks in series.

b1 12 Product of |

M ulbiplication

EN EHWO

q o
B ME 11
Calculate
Condition o
[ EM ENO
SR A MULE =C
M 2075t Value 4 r <M1 30 Temporary [MI 30 Temparany|_|
Product Product
<M 21 2nd Value| | g #200
Subtract '~
Examples

I 31 M1 20
M| 217 #200

AMULE=C
A CiH
B

The math function subtract is executed by the Sub function block shown below.

8
¥

EM ENO

M1 20 Difference |
betiuzen bwo Ml

ASUBB=C
k1 1 s C -
Temperature
Ml 4 Temp | B
Offzet Walue
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Input Operands A & B must be integer values: M1, SI or # constant integer value.

Output Operand C may be a Memory Integer or a System Integer.

Subtraction Examples

You can use the Subtraction function to subtract between an MI value and an integer value.

E o
*» | MB0 Sub
Condition
| P | EN ENO
o A5UBEB=C
Ml 2 Counter |1, Cid I 2 Counter
#1 B
i

You can use the Subtraction function to subtract between two MI values.

» o8t st -

[ | EN ENO
A ASUBER=C
MIFValA ], r || Ml 3 Difference
of Subtraction
Ml 8'alB g

L+

You can use the Subtraction function to subtract between two integer values.

2 ME 10 Sub

¥ Condition
| P | EM EMO
S ASUBE=C
#735 i ¢ |MI 12 Difference]
of Subkraction
%24 g

You can use Subtraction function blocks in series.
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10 e o o e o o e
i) ME 11 Lo PR P PR PR P
Calculate Lo e P Lo e P P Lo e
Condition . . R . . R
| EN END EN ENO
----- ASUBB =C ASUBB=C
S MI 20 TstValue | ], ¢ [JMI 30 M1 20 - Mi :M|3DM|2D-M|_A S CEEER
_____ A A b1 21- #200
oM mdYeke g R e AR
g |

Math functions: Constant integers, Ml,or Sl

To execute a math function between an integer and MI/SI:

Each Math function has 3 elements: 2 input values and 1 output value. Each of these 3 elements has the
possibility of being an integer (as well as a MI or SI).

:+@}7:'::::: EN__ENO
o AADDE=C|

STMBOL |, cH SYMBEOL

SYMEBEOL

From the Select Operand and Address dialog box select # for the Operand type and Address. Enter the integer
(number) value in the Symbol box.

. EiEe|l::t :I prar‘u:l .":".r'll:l .-*-.n:ln:lre:s::s:
. 5l G L o |
c@l Cancel |

Store Functions
An MI Operand contains an integer value (-32768 to +32767).

There are two ways to store an integer value in an MI:

=  Store Direct
= Store Indirect

The last integer value written into a specific MI will overwrite any previous integer value stored there before.
Example:
MI 6 =35. You then write the value 37 into MI 6, the value 35 will be replaced by the value 37.

Store functions are featured in several sample applications, such as the application ' History of Events'. These
applications may be found by selecting Sample U90 Projects from the Help Menu.
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Store Direct function

Store Direct allows you to write a constant, MI or SI value into another MI or SI.

To use the Store Direct function:

1. Click Store on the Ladder Toolbar.

laps 2% Variables |E| & <3‘_-_T-|*| ik v| = |

» Logic, Clock

Store

Locp. | ol | )

2. Select Store Direct from the Store Menu.

-

Clock .| Store. LDDF',| HEA | .

Fill Direct E! :

Stare Indirect kI
Stare Indirect 51

3. Move the Store Direct element to the desired net.

1

o

EM

EMO

ST

SYMBOL

SYMEOL

4. Enter the desired Operands and Addresses.

1
b3

b

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

k41 100

Calculated Walue

Select Operand And Address ..

=] oo

ICaIcuIated Walugl

=l ok |

[& .%I— Cancel |
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s

EM EMO
ST

Ml 3 Set Paint P s kI 100 .
Calculated Value|

According to the above example, the value in MI 3 will be stored in MI 100. The previous value in MI 100 is
lost. The current value in MI 3 remains unchanged.

Store Indirect function

Store Indirect allows you to write an integer value (constant, MI or SI ) into another MI or SI using indirect
addressing.

For example:

When using the Store Indirect M1, if the value stored in the B parameter is 5; then MI 5 is the address where the
value will be stored.

When using the Store Indirect SI, if the value stored in the B parameter is 2; then SI 2 is the address where the
value will be stored.

For example:

EM ENO
ST

#27 A g | Ml 30 Contains
ifidex

According to the above example:

= Jf MI 30 contains the constant 5; then #27 will be stored in MI 5.

= If MI 30 contains the constant 35; then #27 will be stored in MI 35.
There are two types of Store Indirect function:

= The Store Indirect MI function relates to the MI address.

= The Store Indirect SI function relates to the SI address.

To use the Store Indirect function:

1. Click Store on the Ladder Toolbar.

[y :'Hariables|m‘%%q}§|'|ﬂ*|$ﬁ
- Logic, Clock , Stoe Lu:u:up,| HEo | @ -

2. Select Store Indirect MI on the Store menu.
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1, Clock .| Store., LDDD,| HEH | @ =

Stare Direct
EllHrest

: Stare Indirect 51 !

3. Enter the desired Operands, Addresses and Symbols. Click OK.

EMN ENO
ST

8l Select Operand And Address

: |M| j |3EI IEDntains index EI ok,

—:r @ I @ I— Cancel —-—-—

4. The Store Indirect MI element appears on the net.

EM ENO
STIMI

# 27 A g | Ml 30 Containg
index

Time Functions
Clock Functions

You perform clock and calendar functions in the U90 Ladder with Clock function blocks. These functions are on
the Clock drop-down menu of the Ladder toolbar:

= Time

= Day of the Week

= Day of the Month

= Month

=  Year

U90 Ladder provides 2 methods for executing Clock functions:

=  Direct
=  Indirect

You set the value of Direct Clock functions when you write your project.

The user sets the value of an Indirect Clock function from the PLC via the keypad.
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To learn how to use Clock functions, check sample applications, such as the applications ' School Bell Direct',
'Database Log', and 'Print & Time'. To open these applications, select Sample U90 Projects from the Help Menu.

Time of Day
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.
If the RTC is between these two times: power will flow through the function block.

If the RTC is not currently between these two times: power will not flow through the function block.

— EM ENO —
HOUR :

FROM 1330

Ta 21:45

According to the above example:
Between 13:30 and 21:45 the function block will go to logic "1" (ON).
From 21:46 to13:29 the function block will go to logic "0" (OFF).

Indirect Time Function:

The Indirect Time function block is linked to two consecutive MIs or SIs. These integer values are entered by
the user via the keypad.

If the RTC is between these two times: power will flow through the function block.
If the RTC is not currently between these two times: power will not flow through the function block.
You must create a Time Function Variable in Hour (CT) format for the user to enter the start and end times.

d
b

— EM EMO —
HOLR :
Mi1.2

Direct Clock function

The Direct Clock function allows the programmer to write a Ladder program using calendar conditions for:

= Time of Day

= Day of the Week
= Day of the Month
=  Month

=  Year

These functions are located on the Clock drop-down menu of the Ladder toolbar.
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You set the value of Direct Clock functions when you write your project.

You must use the Indirect Clock functions if you want the user to set the value of a Clock function via the
PLC's keypad.

Day of the Week
The Day of the Week function block is used for weekday functions, e.g. Monday, Tuesday.

Direct Day of the Week:

The programmer uses this function to select on which day(s) to activate a task.

If the RTC coincides with a selected day of the week: power will flow through the function block.
If the RTC does not coincide with a selected day of the week: power will not flow through the function block.
To link a Direct Clock function:

1. Click Clock on the Ladder toolbar.

plays % Variables | 7] & Q0
1, Logic., I:Iu:ur:\k, Store ., Loog

2. The Clock drop-down menu opens.
vz 3% Variables | il ‘%‘ % C_rT'-|*| it *| @
Logic . |:|D|:‘% Stare Lu:u:-p,| Hico | @ -

Dirdct Clock Functions k
Indirect Clock Funchions W

3. Select Direct Clock Functions.

Jlays :'Hariables|m%%&'|ﬂ*|@|ﬁ|||EEW|E

1. Logic.| Clock. Store, Lu:u:up,| HEA | @ .
S [*Eﬂ::t Clock, Functions 4 EB Time

Indirect Clock Functions Pk Dray OF The 'Week
[31] Day Of The Month

@5 b orith

ﬁ “fear

4. Select Day Of The Week from the Direct Clock Functions menu.

splaps :'Hariableslm%%@'|ﬂ'|$|ﬁ|||EE§UA|
th, Logic,| Clock, Store, Ll:u:up,| HE:A | @ -
o Direct Clack Functions » EB Tirne

Indirect Clock Functions Wk I::I.a_n,n Of The \wWeek k
— - [31] Day O The Month

@5 b anth

ﬁ Tear

5. Move the Day of the Week element to the desired net.
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E ME B Auto
Conditionz
— T ENO |— -
- - - . - . T¥DAY OF THE “WEEE -
. Sunday
Monday  Thursday
Tuesday Friday
:Wednesda_l,l Saturday
o :

6. Select the desired days from the Day Of The Week window and click OK.

Day Of The Week

EM EHO

= : Monday
DaY OF THE WEEF.
Sunda
g Tuesday Friday

kd anday Thursday S
Tuezday Friday - Wwhednesday Saturday

Wednesday Saturday |
Thurzsday Sunday
k. I Cancel

7. The selected days appear in blue highlights in the element on the net.

q o
*r MB B Auta
Conditions
{ | =] EMO |—
o DAY OF THE WEEE :
Sunday
k4 orday Thurgday

Friday
Wednesday  Saturday

According to the above example, the net result will be true (logic 1) only when MB 6 = | and on Monday or
Tuesday.

Indirect Day of the Week:
The Indirect Day of the Week function comprises:

= Indirect Day of the Week function block
=  Time Function Variable in the Day of the Week format (CW)
= Display for entering values

The Indirect Day of the Week function values are entered by the user via the

204



Ladder

=  Up and Down scroll arrow keys for scrolling through the days of the week
= +/- keys for selecting the desired days of the week
= Enter key for confirming selection

—{ EM EMO —
DAY OF THE WEEFE :
M0
Operating D ays

The Indirect Day of the Week values are entered into a 7-bit bitmap in the linked MI.

Sat | Fri | Thu | Wed | Tue | Mon | Sun

0 1 0 1 0 1 0

According to the above example:

=  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 of the Month
The Day of the Month function block is used for date functions, e.g. 14th and 21st of a month.

Direct Day of the Month:
The Direct Day of the Month function block has thirty-one boxes for the thirty-one possible days of a month.

If the RTC coincides with a selected day of the month: power will flow through the function block.
If the RTC does not coincide with a selected day of the month: power will not flow through the function block.

»» | EN ENO |—
D&Y OF THE MONTH :
i ? 3 4 5 E F ®°

9 10 11 12 13 15 1B
17 18 13 20 @l 22 23 24
25 2% 27 EE 29 3 H

According to the above example:

= On the 7th, 14th, 21st and 28th the function block's output will be to 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:

The Indirect Day of the Month function comprises:

= Indirect Day of the Month function block
=  Time Function Variable in Day of the Month format (CD)
= Display for entering values

The Indirect Day of the Month function values are entered by the user utilizing
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=  Up and Down scroll arrow keys for scrolling through the days of the month
= +/- keys for selecting the desired days of the month
= Enter key for confirming selection

—{ EM ENO |—
DAYy OF THE MOMTH :
kbl 1.2
Davs entered by the Leer

The Indirect Day of the Month function values are entered into two MlIs to create 31-bit bitmap in the linked
MIs.

According to the above example:

= On the 12th, 14th, 19th, 21st and 28th of the month the function block's output will be logic "1"
(ON).
= On the other days of the month the function block's output will be to logic "0" (OFF).

Year

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 these two years: power will flow through the function block.

If the RTC is not currently within these two years: power will not flow through the function block.

— EM ENO —
EAR :

FROM 2000

TO 2035

According to the above example:

= Between the years 2000 - 2035 the function block will go to logic "1" (ON).
= With the year 2036 the function block will go to logic "0" (OFF).
Indirect Year Function:

The Indirect Year function block is linked to two consecutive MIs or SIs. These integer values are entered by the
user via the keypad.

If the RTC is within these two times: power will flow through the function block.
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If the RTC is not currently within these two times: power will not flow through the function block.

You must create a Time Function Variable in Year (CY) format for the user to enter the start and end years.

—{ EM ENO —

YEAR :
k1 20,21

ear gpan entered by U s

Direct Clock function example

You want to create a project where a machine is working

= inJanuary and March

=  beginning on the 12th day of a month, until and including the 20th
= in the years 2000 and 2001

=  Dbetween the hours 10:30 and 12:15.

1. Click Clock on the Ladder toolbar.

- Laogic ., |:|Dl3k% Shaore LEIEIIII,,l HEA | @ -

’ Direct Clock Functions k

Indirect Clock Functions  ®

2. Select Direct Clock Functions. The Direct Clock Functions menu opens.

» Logic,| Clock, Store, Lu:u:up,| Hiz | @ .

s Direct Clock Functions ~ » [RIRENE —

Indirzct Clack Functionshd # Day Of The Week S

[31] Dap Of The Month
&5 Marth

ﬁ el

3. Select Day of the Month and place it in the desired place on the net.
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EMO

h@«‘jEN —
il D&y OF THE MOMNTH
1 2 3 4 85 B 7 8
5 1m0 1M 12 13 14 15 16
17 18 19 20 21 22 23 M4
2 X 27 XM 29 ;AN
g
4. The Day of the Month menu opens.
5. Click the desired days of the month.
)| 5% Day OF The Month x|
EN END o]

1 2 3 4 5 6B ¥ 8

9 10 11 12 13 14 15 18 '
] 17 N

17 18 19 20 21 22 23 24 )

25 2 27 28 29 30 A ' % | 27 L
| 0k I Cancel

wﬂﬂﬂﬂﬂﬂ

6. The Days of the Month function appears on the net with the selected days of the week highlighted.

)

EMNO

D&% OF THE MOMTH
2 3 4 &5 & 7 8

1
E B 21 2 23 2
27 28 29 30 3

[ —

N oo —
—1 -
[um] [ ]

7. Select the Year function. The Year menu opens.

8. Enter the desired Year range.

END

EM EMO — Coe
— —— |
1E FROM 0000 From 0] j
23 2
TO (] To I =
1 o 2001 =+
2k, Cancel I
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9. The Year function appears with the desired values.

1
L EN ENGD EN END —
D&Y OF THE MONTH YEAR

T 2 3 4 & & 7 8§
3 10 11 FROM 2000
15 2 . B .
525 27 28 2 3 H

i

10. Select Month on the Direct Clock Functions menu.

th, Logc_| Clock. Store Lu:u:up,| HEA | @ -
T N (5 Time
b [7] Day Of The Week

Direct Clock Funchiong

I»

Indirect Clock Functions

ENT T— [31] Day OF The Morth
=, [ETRN
ol
Ow 2000 W .Ea.r.......
2001

10. The Month menu opens.
11. Select the desired Months. Click OK.

April b ay
July ALgust September
October Maovernber Cecember
] Cancel

12. The Month of the Year function appears with the desired Months highlighted.

— EHN ENO EM ENO EM EMO
D&y OF THE MOMTH YEAR MOMTH
1 2 3 4 5 & 7 8 Feb
a 1 N FROM 2000 Apr May  Jun
E B =1 2 23 2 0 001 Jul Aug  Sep
2526 27 28 23 30 A Oct Mow  Dec

13. Select Time from the Direct Clock Functions menu.
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Math . Logic .| Clack, Store, Loop v| HEH | @] ,|

ST Direct Clack Functions ﬂw-
T ENO Indirect Clock Funckions P Da';.fO e Wieek

] : MONTH — [#)] pav Of The Morth
' © o BY month
2000 & vear

L - [

14. Enter the desired Time range in the Hour menu. Click OK.

END EN END EN END
: MONTH :
T C-k b -
| #Hour 1| p————
|| Fram [10:30 =H|| ¢ AM/PM TO 0000
Ta [z ||+ 24H
g
| ak l Cancel

T b -
52 S
L T EN ENO —{EN ENO —{EN END —JEN END |

D&Y OF THE MOMTH . YEAR - [MOMTHOF THE YEAR | - HOUR
i 2 3 4 &5 6 7 af - - | 1®  Feb -
3 1 N : FROM 2000 C| e May dun | FROM  10:30
Bl 2 o2 23 M 0 0 Jul Aug Sep 0 1215
2% % F 2@ 29 W AN _ © | Det Mow  Dec

T '}
s b L
— EM EMO —— EM EHO —— EN EMO —— EN END
DAy OF THE MOMTH : YEAR - | MOMTH OF THE YEAR | - HOUR

1 i 4 5 B 7 8 - : Feb :

9 10 M FROM 2000 Apr May  Jun FROM  10:30

- e e BT | 0 2001 Jul Aug Sep 0 1215 |

25 2K 2 23 ;oA ) ) Oct Moy Dec

:t Dperand And A
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17. The net appears as shown below.

1 b =
5
I EN ENO —EN ENO—EN ENO—EN ENO}— - -
D' OF THE MONTH : YEAR | .MOMTH OF THE YEAR | - HOUR
LE 2 3 4 5 B T 8 . . Jan| Feb M .
10 N : FROM 2000 S| ap May dun | FROM  10:30
|2 O I ric T T 0 2001 Jul o Aug Sep 0 s B
25 26 ZF 28 29 30 A ) ) Oct Mov  Dec ) o
...................................... MES Time - - - - - - - - .
...................................... Operation - - - - . - . . .
...................................... Conditiors . . . . . . . . .
..................... { )_ T

Indirect Clock function

Indirect Clock functions allows the programmer to write a Ladder program where the user will enter the time
value via the keypad. Functions are provided for:

= Indirect Time of Day

= Indirect Day of Week

= Indirect Day of Month

= Indirect Month

= Indirect Year

These functions are located on the Clock drop-down menu of the Ladder toolbar.

Indirect Day of Week function

This example shows you how to create a project where a machine works according to a time that the user enters
via the keypad.

1. Select Indirect Clock Functions from the Clock menu of the Ladder toolbar.

th, Lngic,l Clock. Stere, Loop, | Hd| &F)

Direct Clock Functions k|l

Indirect Clack Functionz

Diay OF The Wesk
[31] Day O The Morth
@5 karnth

ﬁ ear

2. Select Day Of The Week from the Indirect Clock Function menu.
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I, Logic,| Clock, Store, Ln:n:||:|,| HI-:}|| @ .

Direct Clack Functions N

Indirect Clock, Functions

Day Of The wWeek
[31] Day Of The Month
@5 kanth
ﬁ ear

3. Place the Day Of The Week function on the desired net. Enter the desired Operand, Address and Symbol.

T

5

| TEN EHDO EM =
HOUR : DAY OF THE WEEK

M|1,2 . M|3 ..........................

Start Tinne - | Dapofthewesk setting - - - - - - oo e

TR = =lect Operand And dddress ...

Ll [HME] P o of the wesk seting H |

| | el Cenesl ||

g b

4. The Day Of The Week function appears with the selected Operand, Address and Symbol on the net.

2
— EM EMNO EN EMNO |—
HOUR : D&y OF THE WEEE :
kdl 1.2 . kI 3
Start Time - | Day of the “Week setting
I

5. To enable the user to view and modify the Indirect Clock function values, you must now create HMI
Displays and Variables. Click Variables on the Standard toolbar.

wdow Help &%

adder [Ei Dizplays 2% Hariabl?\s | il ‘% ﬁl‘t': 5 "l £

wmpare . Math, Logic . EID::IES, Stare Lu:n:up,| HEA

6. The Variable Editor opens. Select Time Functions for each Variable. Link the Variable to the appropriate
MI. Select the appropriate Variable Information Format for the time. Below is the Start Time Variable for
the time in hours.
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Start Time Yariable

Day OF the week [Cw]

Dy O the week [Cw)
Day aof the maonth [CO]
b onth [Ch)

7. The Day of the Week Variable.

Day of Week Operation

ko | [ i

Day of the Week setting

When you download the application to the controller, the user will use the Up/Down arrow keys to scroll

through the days of the week. When the display shows the correct day, the user selects it by pressing the Enter
key.

Note that in M90/91 controllers the Up key is numeric key 3, and the Down key is numeric key 6.
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Indirect Clock function example

This example shows you how to create a project where a machine is working according to a time and date
entered by the user via the keypad.

1. Select Indirect Clock Functions from the Clock menu of the Ladder toolbar.

th. Lngic,l Clock, Stare, Lacp, | Hid | &3]

Direct Clock Functions P

Indirect Clack Funchionz

Diay OF The Wesk
[31] Day OF The Marth
@5 b orith

ﬁ ear

2. Select Time from the Indirect Clock Functions menu.

[ Displays 2* Variables | 7| & b <3 -/ 4 -| & | [5] J R 6
Math, Logic,| Clock. Stare. Lu:n:up,l HI'C}I|@ -

Direct Clock Functions [

Indirect Clock Functions — # ﬁw
o [T] Day Of The Wesk

[31] Day OF The Marth

@5 tdanth
ﬁ “f'ear

3. Enter the desired Operand, Address and Symbol.

2
vy L
EM EMO
Select Operand And Addrezs ..
=] [ || o Lo |
@I Cancel |
3

4. The Hour function appears with the selected Operand and Address. Note that the hour function is
checking a range between two MIs / SIs. Therefore, two Operands are needed: the beginning and the end
of the range.

The program automatically takes the next Operand from the one you enter. According to the following example,
you enter MI 1 and the program assigns the end of the range to MI 2, the next MI.
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5.

2
— EM ENO —
HOLR :
MI1.2

Start Tirme

3

Select Day Of The Week from the Indirect Clock Function menu.

I Logic,| Clock, Stoe, Lu:u:up,||-||-c}||@ .

6.

7.

Direct Clock Functions L

Indirect Clock Functions  # EB Time

Day Of The Wweek

[31] Day Of The Month A
EB kdamith

ﬁ rear

Place the Day Of The Week function on the desired net. Enter the desired Operand, Address and Symbol.

2
B

T

|_EN EMO EM EMO — - - - - o e
HOUR : DAY OF THE WEEK.
M | 1 . 2 - M | 3 ..........................

Start Time - | Day of the week zetting

Select Operand And Address x|
o OB [ orte wesk g S
O - | sl Cenesl | [

The Day Of The Week function appears with the selected Operand, Address and Symbol on the net.
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2
— EM EMNO EN EMNO |—
HOUR D&y OF THE WEEE :
kdl 1.2 kI 3
Start Time Dray of the week zefting
I

8. Select Day of the Month from the Indirect Clock Function menu.

Logiz .| Clock. Store _ LEIEIIZI,| HKH| @ -

Direct Clack, Funchionz

Indirect Clock Functions

A

(N () Time

E ear

— [7] Day OF The wesk

Jﬁm

9. Enter the desired Operand, Address and Symbol. The Day of the Month function is a 32 - bit Bit map.
Therefore it requires two Mls / Sls.

The program automatically takes the next Operand from the one you enter. According to the following example,
you enter MI 4 and the program assigns the end of the range to MI 5, the next MI.

2
b

i

10. Select Month from the Indirect Clock Functions menu.

— EN EMND EMN EMND EMN END
HOUR D&y OF THE "WEEK
Ml 1.2 Ml 3 00000000
Start Time Dray of the Week setting

Select Operand And Address |

IDa_l,l of the Month setting

=

@ I— Cancel |
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- Logic,| Clock, Store., Lu:u:up,| HEH | @ -

(N (T Time

Direct Clock Funchions

[ndirect Clack, Funchions

—— 7] Day O The Wesk

EM

D&Y OF THE MOMTH

Ml 45

Dray of the Month zetting B Year

END 154] Day OF The Manth

= [T —

|

11. Enter the desired Operand, Address and Symbol.

2
— EN ENO EN EMNO EN END —
HOUR Davr OF THE WEEE Day' OF THE MONTH
Ml1.2 3 Ml 45
Start Tine Day of the Week zetting Day of the Month zetting
j Select Operand And Address
|M| =] IE |M|:unth setting E‘ 0K A
&l & Gl | [0
3
12. Place a Direct Coil at the end of the rung. Enter the desired Operand, Address and Symbol.
25
3 2
L [EN ENO — EN ENO |— EN ENO F— - - - - - o e
HOUR D&Y OF THE WEEK DEYOFTHEMONTH | - - = - = o - -
Mi1.2 Mi 3 MI4E bl
Start Time Dray of the ‘Week zetting Dayof the Morth setting |« « = = 00 e e
.............. \— EM EMO { —
...................... MDNTH DF THE YEAH . . . . . . . . . . . . . . . . . . . . .
...................... Ml B - . . PP . . PP . . e e . P
...................... Month Sett'ng . . . . . . . . . . . . . . . . . . . . .
j; """"""""""" IMB j ID IDperation Conditions 3 0K
=V QI o I— Cancel |

13. The net appears as shown in the next figure.
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2
S
— EM EMNO }— EM ENO — EN EMO b— - - - o o e e
HOUR : D&Y OF THE WEEK : DAY OF THEMOMTH | - - = e e e

Ml 1'2 . Ml 3 .............

Start Time - | Dray of the ‘Week setting Day of the Month setting - | -~ - - - - - o o
....................................... -ME 0 Operation- - - - - - -
-------------- Conditions - - -« . . .
.............. I— EM EMO S
...................... MDNTH DF THE YEAH . . . . . . . . . . . . . . . . . . . . .
...................... Month Setting . . . . . . . . . . . . . . . . . . . . .

gl L b

14. To enable the user to view and modify the Indirect Clock function values, you must now create HMI
Displays and Variables. Click Variables on the Standard toolbar.

15.

dow Help &%

adder [Ei Dizplays 3% Eariabln{a\s | =] ‘% il o= "l g

wmpare ., Math, Logic., I:Inclfq"g, Store . Ll:n:up,| HrA

The Variable Editor opens. Select Time Functions for each Variable. Link the Variable to the appropriate
MI. Select the appropriate Variable Information Format for the time. Below is the Start Time Variable for

the time in hours.

LA M S Bl S a1t Time Variable

—arable Type
" Bit [ondaff]
" Integer [Mumeric walue)
= Timer

£+ Time Funchions

—Link T

Link Tao |

bl 1

0 Ligt

Start Time

" Date & Time

—%ariable information

Formnat

|Da OF the week [Cw)

iH
Day OF the week [Cw]
Day aof the maonth [CO]
b onth [Ch)

ear [C]

16. The End Time Variable for the time in hours.
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Ml 35

Day of the Week setting

18. The Day of Month Variable.
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Day of Month Yariable

S

Diay of the Manth setting

Dray OF the week [Chw
D ay of the month [CD]

19. The Month Variable.

Month Yariable

Ml 6

20. Create the Displays for the Variables. Below is an example for viewing the time range in hours.
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RIEIL A &30 Time Operation Display
[ PROJECT

8l o ‘ #H#H###E to I
@ Pawer Up

- 81 s
EI{_i HEl — “aniables:
E'[E'i[g;pfy [¢ 1-Start Time Variable
- i) 2 Time Dperation Display [* 2-End Time Variable
EI:' ‘Wariables
(@ 1 - (M1 1) Start Time Yariable [
@ 2-[MI 2] End Time Variable IT
@ 3- (M1 3) Day of Week Operation
; @ 4 - (Ml 4] Day of Month Yariable %
" 5- (Ml 6] Month Yariable r—Jumps
EI{_i Data Types Jump Conditions: To Display:
o [1] Imputs
-~ [0] Dutputs F| ”:
-] Memary Bits

- M1 Memary Integers - - ®
- [sB] Spstem Bits |_| ”_

~[SI| Spstem Integers

[T Timers m| ”:

& W30 N etwark,

o Find ] [

.48 Operating System

When you download the application to the controller, the user will use the Up/Down arrow keys to scroll
through the days of the week, days of the month and month. When the display shows the correct day, the user
selects it by pressing the Enter key.

Note that in M90/91 controllers the Up key is numeric key 3, and the Down key is numeric key 6.

Indirect Day of Month function

This example shows you how to create a project where a machine works according to a time entered by the user
via the keypad.

1. Select Indirect Clock Functions from the Clock menu of the Ladder toolbar.

th. Logic,| Clock. Store, Losp., | Hed| &7 .

Direct Clack Functions L

Day OF The Wesk
[31] Day OF The Month
EB kdanth

ﬁ ear

2. Select Day of the Month from the Indirect Clock Function menu.
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Logiz .| Clock. Store _ LEIEIIZI,| HKH| @ -

A

(N () Time

Direct Clack, Funchionz

Indirect Clock Functions

— [7] Day OF The wesk

Jﬁm

E ear

3. Enter the desired Operand, Address and Symbol. The Day of the Month function is a 32 - bit Bitmap.
Therefore it requires two Mls / Sls.

The program automatically takes the next Operand from the one you enter. According to the following example,
you enter MI 4 and the program assigns the end of the range to MI 5, the next MI.

2
b

i

— EN EMO EM EMO EM EMNO }— - - - o
HOUR LRI 000 DAYV OF THE MOMTH

W12 Ml 3 0ooooooo.

Start Tirme Day of the Week settinatr - |}

Select Operand And Address

IDa_l,l of the Month setting Z‘

@ I— Cancel |

4. To enable the user to view and modify the Indirect Clock function values, you must now create HMI
Displays and Variables. Click Variables on the Standard toolbar.

wdow Help &%

adder [Ei Dizplays 2% Hariabl?\s | il ‘% ﬁl‘t': 5 "l £

Math . EID::IES, Store, Loop., | HEA

Impare ., Logiz

The Variable Editor opens. Select Time Functions for each Variable. Link the Variable to the appropriate
MI. Select the appropriate Variable Information Format for the time. Below is the Start Time Variable for
the time in hours.
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Start Time Yariable

Day OF the week [Cw]

Dy O the week [Cw)
Day aof the maonth [CO]
b onth [Ch)

6. The Day of Month Variable.

Day of Month Variable

’7 Ml 4

D&y of the kanth setting

When you download the application to the controller, the user will use the Up/Down arrow keys to scroll

through the days of the month. When the display shows the correct day, the user selects it by pressing the Enter
key.

Note that in M90/91 controllers the Up key is numeric key 3, and the Down key is numeric key 6.
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Special Functions: without Elements
Special Functions (Via SBs & Sls) List

Click on the function name to view a Help topic containing specific instructions on how to implement the
function.

Special Functions: without Ladder elements

U90Ladder contains special St Description
functions that are not represented by 140 Function Number
Ladder Elements. You can perform
these functions by storing values into _
the System Integers listed here. 141 Function Operand #1
To implement a special function: 142 Function Operand #2
1. Store the parameters of the 143 Function Operand #3
function in the relevant SI
function operands. 144 Function Operand #4
2. Store the command number
into SI 140. 145 Function Operand #5
Note that the command number must .
. 146 Function Operand #6
be stored into SI 140 after the B
parameters are stored into the
146 Function Operand #7

operands.

The example below shows the function A*B/C, which enables the PLC to multiply 2 operand values & divide the
product by a third operand.
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Set the address of Operand & by storing & value into

Function #
(ST 140)

51141,

=

100

Ml 10

e E

511471 Operand
A

Sl142.

Snﬁ the“addresé of ;Clper;and B by storing a :\-:alue intlcu

Ml 12

|51 142 Operand
E

1143,

et the addrezs of Operand C by storing & value into

o ——

EES

nre E |-

51143 0perand

C

into 51140,

Select the function type by storing the function number

#100

Functions activated by S| 140

Function
Name

A*B/C

Change COM
Port Parameters

Communication
Utility

a pld 51140 Select
Function
Description Parameters
Enables PLC to multiply e SI141 Operand A
2 operand values & (multiplicand).
divide the product by a
third operand. SI 142 Qperand B
(multiplicand),

Enables you to change
the serial communication
port default settings for
MO1 controllers. M90
models do not support
this function.

Enables PLC to receive
data from external
devices, such as bar-
code readers, via an
RS232 port.

e  SI 143 Operand C (divisor).

° SI 141 Baudrate

SI 142 Data bits
o SI 143= Parity e
o SI 144 Hardware flow control
° SI 145 = Timeout 10ms units
e  SI 146 = Stop bits

SB 141 indicates whether the COM
port has been successfully
initialized with the new parameters
successfully: 1 = success, 0 =fail

e SI141 STX

e SI142 ETX

e SI143 ETX Length or Silent

e SI 144 Maximum Length

Description

Multiply A x B, Divide by C

Note that when you run Test (Debug) Mode, the current
value in SI 140 will not be displayed.

Execute Function, Store into
S1140

e 100
SI 140: 310
e 300

Additional Functions:

e Set SB 61 to Copy Data in
Receive Buffer to Vector
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Copy Vector

Copy vector of
MBs

Fill Vector

Set bit in MI
vector

Reset bit in MI
vector

Test bit in MI
Vector

Find Mean,
Maximum, and
Minimum
Values

GSM PIN Code
via MI

Interrupt

Loadcell

Load Indirect

Sets a vector, copies °
source values, then
writes those values into a

corresponding target °
vector.
Sets an MB vector, .

copies source values,
then writes those values
into a corresponding .
target MB vector.

Copies a source value, °
then write that value into
every operand within the
target vector.

Sets a bit within an MI .
vector

[ )
Resets a bit within an MI .
vector

[ )
Selects a bit within a °

vector of registers, and
stores its status in an
MB.

Finds within vector: °
Mean, Minimum, &
Maximum.

Uses an MI vector to °
supply a GSM modem
PIN code

Causes program to stop
immediately without
regard to program scan

SI 145 Start Address: Receive
Buffer

SI 60 # of Bytes currently in
Receive Buffer

SI 61 # of Bytes in Receive
Buffer when SB 60=1

SI 146 Copy Data: Format

SB 60 Data Successfully
Received

SI 141 Source Vector
SI 142 Vector Length
SI 143 Target Vector

SI 141 Source MB Vector
SI 142 Target Vector
SI 143 Vector Length

SI 141 Start of Target vector,

SI 142 Length of Target
vector,

SI 143 Fill Value; register
whose value will be written
into each register within the
target vector

SI 141 Start of MI vector,

SI 142 Location of bit to be set
within vector (offset)

SI 141 Start of MI vector,

SI 142 Location of bit to be
reset within vector (offset)

SI 141 Start of Target vector,

SI 142 Location of bit to be set
within vector (offset),

SI 143 Target Bit, determines
the address of the MB, where
the value of the selected bit will
be stored.

SI 141 Start of vector,

SI 142 Length of vector

SI 141 Start of vector

See Interrupt for details

M91 PLCs support Loadcell via I/O Expansion modules IO-LCxx.

and a commands list.

Takes value contained in °
a source operand and

SI 141 Data source

Set SB 62 to Clear Receive
Buffer, Clear SI 60, Clear SI
61,& Reset SB 60

Copy Mls to MlIs: 20
Copy MIs to DBs: 21
Copy DBs to MIs: 22
Copy DB to DB: 23

24

Fill MI vector: 30
Fill DB vector: 31
Fill MB vector: 36

37

38

39

Find in MI vector: 40
Find in DB vector: 41

410

500

Check the Loadcell topic for details

Load MI to MI: 10
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Load Timer
Preset/Current
Value

MODBUS

SMS Phone
Number: via
MI Pointer
Store Timer's

Preset/Current
Value

Square Root

Temperature

Temperature

loads that value into a
target operand using
indirect addressing

Load a preset or current
timer value into another
operand

Enables MODBUS
Master/Slave
communications

Uses an MI vector to
supply a phone number
in the SMS phone book

Store a value into a timer
to change the preset or
current timer value.

Finds the square root of
a number

Convert C° to F°

Convert F° to C°

SI 142 Load target

SI 141 to select the timer; 0-63

See MODBUS for details

SI 141 Start address of the MI
vector containing the phone
number

SI 141 to select the timer; 0-63,

SI 142 to determine the timer
value,

SI 143 to select the timer's
resolution

SI 141 Store the number

SI 141 Data Source: C° value
SI 142 Result: F° value

Degree value representation: 500
means 50.0

SI 141 Data Source:F° value
SI 142 Result: C° value

Degree value representation: 500
means 50.0

Load SIto MI: 11
Load MI to SI: 12
Load SI to SI: 13

Load Timer Preset: 202
Load Timer Current: 203

Configure: 600, enable PC
applications access (see
MODBUS topic)

Configure: 600

Read Coils: 601

Force Coil: 602

Force Coils: 603

Read Output Registers: 604
Preset Register: 605

Preset Registers:606

Read Output Registers in
Float Format: 607

Preset Float Registers: 608
Read Input Registers: 609

Read Input Registers in Float
Format: 610

Read Inputs: 611
Loopback Test: 612

Store 400 into SI 140

Store Timer Preset: 200

Store Timer Current: 201

Store 110 into SI 140
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Functions activated by SBs

Function Name

Convert MB to MI, MI to
MB

Copy MI to Output vector,
Input vector to MI

Database

Delete SMS messages

Immediate: Read Inputs &
HSC, Set/Reset Outputs

Long Integer Functions

Linearization

Shift Register

'Long' Integer functions

Description

Converts 16 bits or
more into a integer
value, or an integer
value into 16 bits

e  Copy a vector of
Inputs (I)to a
register.

e  Copy aregister
value to a vector
of Outputs (O)

The M90/91 has a
special memory area
containing integers
that are function as a
database.

Delete SMS messages
from a SIM card

Perform immediate
actions, without regard
to the program scan.

e  Uses adjacent MIs
in performing
calculations and
storing results.

e M9 Only.

Convert analog values
from I/Os into decimal
or other integer values

Load SI 87 with a
value, use SBs to shift
register bits left/right

Parameters

e SI170 Address of MI
containing integer
value

e  SI 171 Start address of
MB array (vector)

e SI 172 Amount of
MBs

e SI170 Address of MI
containing integer
value

e  SI 171 Start address of
bit array (vector)

e  SI 172 Amount of bits

Activating SB-SI

Set SB 170 to activate MB
to MI

Set SB 171 to activate MI
to MB

Set SB 170 to activate I to
MI

Set SB 171 to activate MI
to O

Within the database, you can access and use integers 0 through
1023 via SI 40 and SI 41. See Using the Database for details.

SI 187, Number of SMS
messages to be deleted

Set SB 193 to delete messages
(default 20 messages)

Model-dependent; see Immediate: Read Inputs & HSC, Set/Reset

Outputs for details.

SI 80 - 85: (x,y) variable
ranges.

e SI 87 Contains the
number to be shifted

SI 88 contains the
number of bits to be
shifted (Default is 1
bit)

Set SB 82 to treat 2
registers as 'long integer'

Set SB 80 to activate the
Linearization function.

Set SB 87 to shift left
Set SB 88 to shift right

This special function is only supported by M91 controllers ( OS 91). Note that constant values are not supported,
only MI value may be used.

Long integer functions are activated via SB82. A long integer function uses adjacent Mls in performing
calculations and storing results. When SB82 is used as the activating condition for a Math, Compare, or Store
function, selecting a single MI as an input value causes the following MI to be included with the input. The
selected MI value fills the 2 'lower bytes' of the long register, and the following MI fills the 2 'higher bytes'. The
same logic holds for the output value.

In the example below, the values in MI 0 and MI 1 provide the 'A' input, MI 2 and MI 3 provide the 'B' input.
Note that MI 0 provides the value that fills the 2 'lower bytes', and MI 1 provides the value that fills the 2 'higher

bytes' of the long integer.
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The result is stored in MI 10 (low) and 11 (high).

Set S8 82 in order to activate the
function; it iz reset automatically by
the application.

SB 41 KeyHliz SBE2 Long

prezzed - |nkeger function -
| P I { S j EM  EMO
MO & ' 14464
The 'long’ bl Ml 10
Tunction
takes oo
adjacent Mz M2 & —
M3 Ml 2 bl 1
contains "1

In the Compare function below, MI 10 contains 100, MI 11 contains 3, MI 12 contains 100, and MI13 contains
0, making the comparison true. Note that to activate Compare functions, SB 82 must be on the left ladder rail.
This is not so for Math and Store functions.

SB52 must be L . LAElkH
on the [acider SBEAZ Long - - - - - - - .- e ME 0
rail--Compar & integer function - . . - . . . . L
functions oy L .o

(3} EN__EMO

The 'lang' T Co Co

function i Use dT‘E D;,rtput

takes two aonditian to

adiacert M= au:t.l'-.fate lacicer
logic.

You can use the Store function in two ways; these can enable you to display long values on the LCD. Note that
in order to display long values, the variable used to represent the 'low' byte should be configured to show leading
zeros. Display is restricted to positive values within the range of 0-99,999,999.

Setting SB82 before a Store function causes the 'A' value to be treated as a 32-bit 'long' value; the long value is
then broken up into the 2 16-bit MIs constituting the 'B' value.

5B 41 Kep 11z 5B 832 Long

preszed - integer function -
| P | { S j EM  EMO

Setting SB52 hefore a Store T [TTE]
function causes the &' value toke A BH
treated as a 32-bit long' value; the
long value iz then broken up into ,“"
the 2 16-bit M= constituting the
B valle. WD & bl MG & b4

Resetting SB82 before a Store function causes the 'A' value to be treated as a 2 16-bit values; the values are then
stored as a long 32-bit 'B' value.
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Deleting SMS messages
In order to delete SMS messages from a SIM card, turn SB 193, Delete SMS Messages, ON. When used alone,
SB 193 will delete 20 messages from the SIM card.

Using SB 193 in conjunction with SI 187, Number of SMS messages to be deleted, enables you to delete up to
30 SMS messages.

ME O Delgte - - - - - -« -« - . ... 5B183 Delete -
Messages - - - - . . . . . . . . . . . . . . . .5M5 messages -
... homSIM card .
| | EM END {3
#30 51187 Murber
e B of sms

GSM PIN Code via Mi

Use this utility to use an MI vector to supply a GSM modem PIN code. When you use this function, the
controller will look for the number in the MIs, bypassing the PIN code in the SMS message dialog box.

Note that since there is no Ladder element for this function; you perform it by:

= Storing the start address of the MI vector needed to contain the PIN into SI 141,

=  Storing 410 into SI 140 to select the function. Storing the function number calls the function. In
your application, call the function after you have entered all of the other parameters. Note that
when you run Test (Debug) Mode, the current value in SI 140 will not be displayed.

The PIN code should be called before the modem is initialized; the function should therefore be called as a
power-up task.

Note that if the MIs contain an incorrect PIN code format, the error will be indicated by Error message #18 in SI
180--Illegal PIN Format.

GSM PIN Code via MI: Function Number 410
Fir Code: 25454123

5B 2 Power-up - This defines the
bt oo o .| number of digitsin e
| | EM ENC] the PN code. EN EMD
Thiz defines 5T 5T
the start of : ==
#0 51141 Function #a k1O PIM
the Ml wvectar H} A B Operand ' A B Start of Vector
that holds the :
PIM code .
EM ENO EN EMD
5T 5T
2545 || A E‘I bl 1 | | #4123 I_.&. n bl 2

o T These arethe |-

: digitz in the

This calls . o \\\ e L
the EN ENL .

- numbet .
function. . 5T

| wao . g | =1 140 Function

Operand
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Linearization

Linearization can be used to convert analog values from I/Os into decimal or other integer values. An analog
value from a temperature probe, for example can be converted to degrees Celsius and displayed on the
controller's display screen.

100

0 1023 y

Linearize values for Display
Note that the linearized value created in this way may be displayed-- but the value cannot be used anywhere
else within the project for further calculations or operations.

You can enter an Analog value, such as temperature, via the keypad, then convert that value into a Digital
value for comparison with a digital value from a temperature probe by selecting Enable Linearization in the
linked Variable.

This conversion process is Reverse Linearization.
To enable Analog to Digital conversion:

1.Create a Display for entering the analog value.
2.Create an Integer Variable.
3.Select keypad entry and enable linearization.

4.Enter the linearization values for the x and y axes.
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Gl Lt SR M Temp Set Point Entry

—anable Type ik To
¢ Bit [on/off] '

¥ Integer [Mumeric value) Lirk To Ml 7
" Timer

= Time Functions [~
© List Temperature Set Paint

" Date & Time

— % anable infarmation

Format |=wees S -
I : ¥ Enable lingarization

F 3
\

Ertry lirnitz
[¥ Enable limitz

Min [ o — Ml Value

Max [~ 100 | o | 1023

According to the above example:

= A temperature entry of 100° C will be converted to 1023 Digital value.
= A temperature entry of 50° C will be converted to 512 Digital value.

Linearize values in the Ladder

You can also linearize values in your Ladder and display them on the LCD.

1.In your Ladder project, use SI 80 - 85 to set the (x,y) variable ranges. Use SB 80 to activate the
Linearization function.

Syztem Integers

Op | Add |InUze|@% Powserlp | Walue  |Symbol

Sl an O Lirear comverzion: ©1 value

Sl ) O Lirear comverzion: <2 value

| a2 [ Linear converzsion: 1 value

| a3 [ Linear conversion: p2 value

| a4 [ Linear comversion: # [input] walue
| a5 [ Linear convversion: ' [result] value

The linearization values created here can be displayed by linking SI 85 to a Display;the value can be used
elsewhere within the project for further calculations or operations.
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PPN M= M | incarization

—%ariable Type Link Te:
" Bit [on/off] '

% ‘Integer [Mumernc valuef Lirk To S| 8k
= Timer

= Time Functions
& List Lingar conversion: ™ (resulf) value

" Date & Time

Example: write the variable ranges into SI 80 - 83, then writing an analog input into SI 84:

*r EM  EMO
5T
#0 [ 1 A 51 80 Linear
conversion: x
s
2 EM EMO
Fr 5T
#1023 1 B |- 51 81 Linear
CORVErSIon: N
s
3 .
*r EM  EMO
5T
#0 1 B 5| 82 Linear
conversion: yl
g
4 .
¥ EH  EMO
5T
#1100 1 pld 383 Linear
conversion: v
g
*r EM  EMO
5T
M1 23 Input 1 B 5| 84 Linear
Walue from /0 COMVYEIZION, #
s
G FSB1 Alwayz1 -5B 80 Activate -
*r - linear function -
| PR
. L7

Load Indirect

Load Indirect allows you to take a value contained in a source operand and load that value into a target operand
using indirect addressing. Note that since there is no Ladder element for this function; you perform it by storing
values into:
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= SI 141 to determine the data source,
= SI 142 to determine the load target,

= SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

To use Load Indirect:

Stare the Offset in Yector, Source, in =1 141.

ST

ﬁ\x

51141 Offzet in
Yector-Source

Ztare the Offzet in Yectar, Target, in =1 142,

#145

51142 Offzet in
Yector-T arget

imta 51140,

Select the function type by staring the function number

EM

|| 51140 Select

Function

Function # Offset in Vector,

(SI 140)

10

11

12

13

Source (SI 141)

MI

SI

MI

SI

Offset in Vector,
Target (SI 142)

MI

MI

Note that when you run Test (Debug) Mode, the
current value in SI 140 will not be displayed.

Load Indirect: Function Number 12, Slto M

and Sl 142 contains 1435, ..

v

..the value currently in
bl 5 is loaded into S0 145, ..

| Mivector |n|1 |2E|4| | Slvector |0 |1 (2 |

The result:
1145 novy contains 101 .
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Copy Vector

Vector Copy enables you to set a range of operands, copy the values of each operand within that range (source),
then write those values into a corresponding range of operands of the same length (target). You can copy

from/to a vector of MI registers or Database registers by selecting the appropriate function.

Note that since there is no Ladder element for this function; you perform it by storing values into:

= ST 141 to determine the source vector,
= SI 142 to determine the length of the vector,
= SI 143 to determine the target vector,

= SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

To use Copy Vector:

Set the address of the databasze register that starts the
source wvector by storing a value into 510144 .

#5

i

Y E -

51141 Start of
Yector Source

S1142.

Zet the length of the vector by staring a value into

T

#10

ST \

._'{',' B._

5[ 142 Length of
W echor

Setl the addresz of the M tha.t st.art; the target vectar by
staring a value into 51 143,

#32

ry E -

51143 Start of
Yector: Target

irta 51140,

Select the function type by storing the function number

| 51140 Select

Function

Function # Source Vector,

(SI 140)

20

21

22

23

(SI 141)

MI

MI

DB

DB

Target Vector,
(SI 142)

MI

DB

MI

DB

Note that when you run Test (Debug) Mode, the
current value in SI 140 will not be displayed.
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Copy Vector: Function Number 22,DBto Mi

.register 5 within the Databaze is
the =tart of the source vector. ..

| DB vector |u |1 |2 |3 |4

. if 10z stored in 51142, hath the
zource and target vector will be 10
registers long. ..

LAt 32 s stored into 51143, M1 32
within the Database is the start of
the target wector .

N
S22 N 8 9 0 23 £ 3 2 28 £ £ £ 0 K 3

Fill Vector

Fill Vector enables you to set a range of registers. The function copies a value from a desired operand or
constant value (source), then writes that value into every operand within the range (target vector).

You can fill a vector of MI registers or Database registers by selecting the appropriate function.
Note that since there is no Ladder element for this function; you perform it by storing values into:

= SI 141 to determine the start of the target vector,
= SI 142 to determine the length of the target vector,

= SI 143 to select the Fill Value; the register whose value will be written into each register within
the target vector,

= SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

To use Fill Vector:
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Set the address of the first register inthe source vectar Function # Description
by storing & value into 51149 (SI140)
o Eiﬁtr_a 30 Fill MI Vector
5T
g8 51741 Start of 31 Fill DB Vector
s Bl
Wector
Zet the lencgth of the wector by storing & walue into 36 Fill MB vector

S1142.

T

ST

B0 |4,

g | 5T 142 Length of
Wecthor

S1143.

et the Fill Yalue by by storing & constant value into

HE

| 51143 Fill ' alue

into S 140.

Zelect the function type by staring the function number

Note that when you run Test (Debug)
Mode, the current value in SI 140

will not be displayed.

b1 9C]| i B 31140 Select
Funchon
Fill Vector: Function Number 31, Fill DB vector

Function: Operands
Sl144: 5
=142 10
S1143: B

’/If S is stored into 51149 ...

v

vectar...

.register 5 within the Database
iz the start of the source

-

——

| DE vector |u |1 |2 |3

X

4“p\|ﬁ|? |a |9 |1n |11 |12 |13 |14 |1i |1E I
L A

.. if 100z stored in =1 142,
the target vectar willbe 10
regizters long. . .

LGB s stored into S 143,
& wvill be copied into every
register from Sto 14,

Find Mean, Maximum, and Minimum Values

This function enables you to take a vector of registers and find the:

=  Mean of all the values in the vector,

=  Minimum value in the vector,

=  Maximum value in the vector.

You can base the function on a vector of MI registers or Database registers by selecting the appropriate function.
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Note that since there is no Ladder element for this function; you perform it by storing values into:

SI 141 to determine the start of the vector,
SI 142 to determine the length of the vector,

SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

The results will be placed in:

Note that if a remainder value results from the division operation used to calculate the Mean, that remainder

SI 143: Mean

ST 144: Minimum
SI 145: Maximum

value will be place in SI 4, Divide Remainder.

To

use this function:

Zet the address of the Ml that starts the source vector
by storing & value into =1 141 .

7

#1

SI 141 Stark of

A B W ector

Set the length of the
1142,

vector by staring & value into

L

4 g |51 142 Length of
Yectar

Select the function type by storing the function number

imto Sl 140,

| 51140 Select
Function

Function # Description

(SI 140)

40 Find Mean, Minimum,
Maximum in
MI vector

41 Find Mean, Minimum,

Maximum in
DB vector

Note that when you run Test (Debug)
Mode, the current value in SI 140 will

not be displayed.

Find Mean, Minimum, Maximum of Yector:

Function Number 40, Ml vector

If 10 stored into =1 141, Ml
10 is the start of the vectaor

... if 4 iz stared in 51
142, the wector will be 4
registers long. ..

e

[ Mivector Jo Ja [ . fofwfn]z 13 fuJu Js6]17 1 |19 |20 |2]

Mean = 11

MIN. = 2
A

MAXK. = 36

o

S
T e

| W |

145
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A*BIC

This function enables you to:

= Multiply 2 operand values,
=  Divide the product by a third operand.

The product of the multiplication operation is temporarily stored in a long integer to avoid overflow problems.

Since there is no Ladder element for this function; you perform it by storing values into:

= SI 141 to provide Operand A (multiplicand),
= SI 142 to provide Operand B (multiplicand),
= ST 143 to provide Operand C (divisor),

Store 100 into SI 140 to call the function. In your application, call the function after you have entered all of the

other parameters.
The results will be placed in:

= ST 144,
= ST 4: Divide Remainder.

If the result is out of the integer range:

= SB 141 will turn ON.

If the value contained in Operand C (divisor) is 0:

=SB 4: Divide by 0, will turn ON.

To use this function:

et the address of Operand A by staring a value into
Si141.

—

M1 10 e SANEIREY Eperand

et the address of Operand B by storing & value into
Si142.

E

MI12 [ g 5! 142 0perand

Set the address of Operand C by storing & value into
S1143.

e

C

MI 25 A £ |51 1430perand

Select the function type by storing the function number

into Sl 140,

B0 |, g | 51 140 Select

Function

Function # Description

(SI140)

100 Multiply A x B, Divide by
C

Note that when you run Test (Debug)
Mode, the current value in SI 140 will not
be displayed.
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Square Root
This function enables you to find the square root of a number.

Since there is no Ladder element for this function; you perform it by storing the number whose square root is to
be calculated into SI 141.

Store 110 into SI 140 to call the function. In your application, call the function after you have entered all of the
other parameters.

The results will be placed in:

= SI 142. This contains the whole number result.

= SI 143. If the result is not a whole number, this contains up to 2 digits to the left of the decimal
point.

To use this function:

S ] - Function#  Description
ore the number whose . ST 140
Fouare root is to be calculated SHars th'.a LIS ( )
it <1 141 number into 51440,
: 110 Calculate

square root

EN_E\_] ﬁ._./_“
5T \ / 5T

b B (141 | #1710 4

Note that when you run Test
(Debug) Mode, the current
value in SI 140 will not be
displayed.

S0 40 Funcion
Operand

Store Timer's Preset/Current Value

This function allows you to take a value and store it into a timer to change the preset or current timer value.
Since there is no Ladder element for this function; you perform it by storing values into:

= SI 141 to select the timer; 0-63,
= ST 142 to determine the timer value,

= SI 143 to select the timer's resolution (timer units, or 'ticks'),

= SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

Take into account that:
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Since you cannot change the resolution of a timer when the application is running, SI 143 is not
used in a Store Timer's Current Value function.

A timer's current value can be changed at any time, including when the timer is active. The new
value can be either greater or smaller than the previous value; storing 0 into a timer's current
value stops it immediately.

A change of Timer Preset value without changing the resolution will take effect when the timer
restarts.

Changing the resolution of the timer's preset value does not affect the current resolution; it is
therefore recommended that the resolution not be changed while the timer is active.

The timer value is 14 bits.

To use this function:

Stare the number of the timer into =1 141. |

Function # Description
(SI 140)
w3 A s 1 741 Select 200 Store Timer Preset
Timner _
Store the value to be loaded inta S 142 201 Store Timer Current
Note that when you run Test (Debug) Mode, the
[ current value in SI 140 will not be displayed.
5T
B s gl 51142 Timer || Timer Resolution (stored into SI 143)
Frezet Walue
Stare the value that determines the resolution of the Value Resolution
timer irto =1 143,
0 Maintain Timer Resolution
1 10mS (0.01S)
#1000 51143 Timer
i B rezolution
: 10 100msS (0.1S)
Select the function type by storing the function number
into =1 140,
100 1000mS (1.0S)
1000 10000msS (10.0S)
B 200 51140 Select
Y B |- .
Funchian
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Store Timer: Function Number 202, Store Timer Preset

cand S1142 cortains 15

and =143 cortains 100, ..

¥

Timer 3 will be preset to
15 zeconds .

=TT

Load Timer Preset/Current Value

This function allows you to take a preset or current timer value and load it into another operand. Note that since
there is no Ladder element for this function; you perform it by storing values into:
= ST 141 to select the timer; 0-63,

= SI 140 to select the type of function. Storing the function number calls the function. In your
application, call the function after you have entered all of the other parameters.

To use this function:

Store the number of the timer into 51141, | Function # Description
o / i (SI 140)
% 5T 202 Load Timer Preset
43 =t A E |~ al ﬂ}l:lirr?;lmt 203 Load Timer Current
Select the function type by storing the function number
into =1 140, Note that when you run Test (Debug) Mode,
] the current value in SI 140 will not be
i displayed.
# 202 A B a0 Select . . .
Funchian Timer Resolution (stored into SI 143)
Value Resolution
1 10msS (0.01S)
10 100mS (001S)
100 1000mS (1S)
1000 10000mS (10S)
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Load Timer: Function Number 202, Load Timer Preset

Function Operands ( If 51141 cortains 3...

5140 202
Sl141: 3

A\

Timer 3's preset value will be
loaded irta I 142

Timer 3'zs prezet rezalution sill
he loaded into 51 143,

~

[ Timer |u|1 |2E|4|

Communication Utilities

Use this utility to enable your controller to receive data from external devices, such as bar-code readers, via an
RS232 port. Since there is no Ladder element for this function; you perform it by storing values into Sls.

Note that the communication settings stored into these SIs only take effect at power-up.

SI  Parameter Value to Store Notes
141 STX (Start of Select one of the 3 STX option by storing  The STX parameter indicates where the data block
Text) its value into SI 141: begins.
° 0-255(ASCII) e  -1: Note that the ASCII character /'
e -1: No Start of Text (ot (backslash) cannot be used to indicate the
rec.:ommen ded) start of the data block.
o  -2: No Start of Text (Enables e  -2: enables applications such as U90
ac;:ess by Unitronics PC Ladder and Remote Access to access a
a licati}(/) ) networked PLC. Note that these
PP applications use the 'backslash' character (/
) (ASCII character 47) as the Start of Text
(STX) character.
142 ETX (End of Select one of the 3 ETX option by storing The ETX parameter indicates where the data block
Text) its value into SI 142: ends. When the ETX is registered by the function, SB
60 turns ON.

143 ETX Length or °
Silent

144 Maximum Length Up to 128

0-255(ASCII)
-1: ETX marked by Length
-2: ETX marked by 'Silence'

Length: up to 128
(relevant if you store -1, Length,
into SI 142 to provide ETX)

Silent: up to 24000

If you use an ASCII character (0-255), note
that if this character occurs after the
Length parameter defined in SI 143, SB 60
turns ON.

Selecting -1 causes the function to use the
length of a data block alone to determine
its end.

Selecting -2 causes the function to use the
duration of silent time following the STX
to determine the end of a data block.

This defines both the length of text, or
silence, that signals the end of text.

Note that the duration of a silent 'counter’
unit is approximately 2.509 mS. The 'silent'
value should be lower than the TimeOut
value.

When defined as length, SI 143 cannot
exceed SI 144.

This is the maximum legal length for
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145

60

61

146

140

SB

60

61

62

Start Address:
Receive Buffer

Number of Bytes
currently in
Receive Buffer

Number of Bytes
in Receive Buffer
when SB 60=1

Copy Data:
Format

Start receiving

Description

Data Successfully Received

Copy Data in Receive Buffer

to MI Vector

Clear Receive Buffer, °

Clear SI 60,
Clear SI 61,
Reset SB 60

MI Address

Read only

Read only

e 0: copy each received byte

e 1: copy in groups of 4 received
bytes.

300

Notes

Write only.

received text.

When the maximum length is exceeded, the
Receive Buffer is automatically cleared,
and SB 60 is turned OFF, enabling new
data to be received.

This can be used to detect buffer overflow.

This MI contains the start address for the vector of
registers that serves as the Receive Buffer.

SI 60 indicates how many bytes of data are currently
in the Receive Buffer.

SI 61 indicates how many bytes of data are in the
Receive Buffer when SB 60 turns ON.

0 causes each separate byte to be copied to
a separate register including STX and ETX.
For example, if the PLC receives an STX
character, 4 data bytes, and an ETX
character, the data will be copied into a
vector of 6 Mls: the first containing the
STX, 4 MIs for the data bytes; the last MI
will contain the ETX.

1 causes every 4 bytes to be copied to a
single register, without the STX and ETX.
This is used when the received data is in
numeric format.

For example 12345 would be copied to 2
consecutive MIs. The first MI would
contain 1234, the second would contain 5.

In your application, use this to call the function after
you have entered all of the other parameters.

Note that when you run Test (Debug) Mode, the
current value in SI 140 will not be displayed.

Read only. Turns ON when the ETX condition is registered by the system.

e  Turning this SB ON causes the buffer contents to be copied to the MI
vector defined in SI 145. The data will be copied according to the format

defined in SI 146.

e [fSI 146 is set to 0, this SB can be set at any time.
If ST 146 is set to 1, this SB can be set after SB 60 turns ON.

received.

This SB must be turned ON to enable a new message, or data block, to be

e Turn this SB ON to enable data to be received before the maximum length,

defined in SI 144, is exceeded.

Note that if no data is received for a period exceeding the TimeOut, you will lose the data in the buffer.

To see how to use the Communications Utility, check the sample application Read Card - Display Number
Value.U90. This may be found by accessing Sample U90 Projects from the Help menu.
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This application demonstrates how to read a magnetic card number using an "IDTECH" card reader, then
display that number on the PLC's screen. The card reader transmits the number in ASCII characters in this
format:

< %?[CR];xxxxx?[CR] > where xxxxx is the card number.

The ASCII character used to mark the Start Of Text (STX) is <3 > (semicolon). End Of Text (ETX) is
marked with the character <? > .

Since the card number is 5 digits long, the card number is copied to 2 separate MIs. The MlIs are linked to 2
variables that are shown on the PLC's screen in 2 separate Displays.

The parameters must be written into their respective operands using one scan condition. For this purpose, it is
recommended to use SB 2 Power-up bit, as shown in the sample application.

MODBUS

MODBUS enables you to establish master-slave communications with any connected device that supports the
MODBUS protocol. Any controller in the network may function as either master or slave using any of the
controller's existing COM Ports.

Unitronics currently supports RTU (binary) transmission mode. Note that the M90 series does not support
MODBUS; M91 models support MODBUS via built-in COM ports.

Although Jazz PLCs do not comprise built-in COM ports, Jazz can support MODBUS, provided that you install
an appropriate add-on port module, available separately. Note that

=  Serial communications capabilities are determined by the type of Add-on Module.

=  Default COM settings and pin-outs are given in the technical specifications of the relevant Add-
on Port.

= The MJ20-PRG Programming Port may be used for RS232 communications with devices that
supply active (RS232 positive voltage) DTR and RTS signals.

Since there are no Ladder elements for MODBUS functions; you perform them by storing values into SIs in
accordance with the tables and figures shown below.

MODBUS Configuration

Before you can run a MODBUS command, you must configure MODBUS parameters for both Master and
Slave devices.

Configuration Parameters

These parameters configure a controller for MODBUS communications. A device is configured for
MODBUS by storing the value 600 into SI 140.

To configure a slave device, build a Ladder net that stores the appropriate values into the SIs according to the
following table, and that ends by storing the value 600 into SI 140.
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SB 2 Power-up -
bit .

Parameter

Network ID

Time out

Retries

Maximum
Time Delay

Baud Rate

EN END EM END
ST C 51
"1 s g |51 141 Function #7100 N p |{ 51 142 Function
Operard Dperand
EN ENO EN END
1) J ST
B3 | [S1143 Function | _ n2 | | [S1744 Funetion
S ) Operand o . Operand
EN ENO EN EMD
5T : ST
#3s4 |, gl{SI145Function] ([ #8600 |1, g I-{ 51 140 Function
Operand Mumbser
Configures controller for MODBLS
Store into SI  Function
141 Range: 0-25.
This is the Network ID number of the device on the network. You can either assign an
ID via an M1, or directly via a constant number. Do not assign the same ID number to
more than one device.
142 Time out units:10 msecs; a Time out value of 100 is equal to 1 second.
This is the amount of time a master device will wait for an answer from a slave.
143 This is the number of times a device will try to send a message.
144 Time units: 2.5 msec.
This is the maximum time interval permitted between 2 messages. This should be set to
2, setting the permitted interval to 5 msecs (n x 2.5 =interval).
145 Store the value into SI 145 to set the baud rate.

Note that Jazz does not support the following baud rates: 110, 38400, 57600. In
addition, ‘2’ Stop Bits is not supported. In Jazz controllers, use Function 310 to modify
the default settings of an Add-on Port.

Legal Baud rates are:
110

300

600

1200

2400

43800

9600

19200
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38400 (store 384)
57600 (store 57600)

Call MODBUS 140 This must be the final parameter stored.
Configuration Storing the value 600 into SI 140 configures the controller for MODBUS.

Storing the value 599 into SI 140 configures the controller for MODBUS and also
enables Unitronics' PC applications to access the PLC.

®PC-PLC Communication: known issue

Note that Unitronics software applications, such as U90 Ladder, Remote Access, and DataXport, all use the
'backslash' character (/) (ASCII character 47) as the Start of Text (STX) character. Therefore, in order to
enable a Unitronics' PC application to access a PLC communicating via MODBUS:

= Configure MODBUS by using Command Number 599 instead of 600. This means that after you

store all of MODBUS Configuration parameters as shown above, you must store 599 into SI
140.

= Do NOT use controller ID number 47 in your network. Doing so will cause communication
conflicts, since MODBUS protocol uses the controller ID number to begin communications
strings while Unitronics applications use ASCII character 47 as an STX.

MODBUS Commands

Before you can call a MODBUS command, you store the appropriate parameter values into the correct SlIs in
accordance with the Command Parameters table. After this is done, call the command by storing the
command number into SI 140.

The figure below shows how to implement the MODBUS command Read Output Registers.

yAN—E Slarve Unit S T Slave Start
SHE 41 Key H1is . . . . R
e Metweork 1D ) ) ) o of Yector
1Pt EN END EN EMO
c e e T . BT

| R i g |- 5! 141 Functon | [ #10 . g {51 142 Function
'_ Operand ) D petand
Yector Length Mazter:
o T, . Operandtype
EM END

EN EMO
ST : 1
#20 51143 Function | [ #3 51144 Function
= ) Operarsd & : Operand
—~edeSat || MODBUS Command 604:
of Vector Read Output Registers
EM_END EN EMO I ———
ST : 5T
#15 |, gL/ 186 Function | | [#604 ]|, g |[51140 Function
Dperarsd _ Hurnber
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Command Parameters

Parameter Store into Function
SI
Slave Unit 141 The ID of the slave device containing the data to be read (data source).
Network ID
Slave: Start of 142 The start of the vector of operands in the slave. Check the Slave Address Tables below.
Vector
Vector Length 143 The vector length.

Note U A MODBUS command cannot read/write more than 1900 bit operands at one
time. In addition, O is not a legal length.

Master: Operand 144 Store the number that relates to the type of operand you wish to write to in the master
Type device.

MB
SB
MI
SI

I

O 10

T 129
(current)

T 128
(preset)

O |H |[W N =

Master start of 145

Vector
MODBUS 140
Command
Note o While a master attempts to send a command, SB 63 Function In Progress is ON. The number of
attempts that the master will make is the number in Retries +1, where '1' is the initial access
attempt.

When a master attempts to access a slave device, and the slave does not answer, SB 66
Function In Progress will turn ON. This bit will remain on according to the following:

(the number of retries + 1) x (Time Out), where '1' is the initial access attempt. Note that the
Time Out parameter is in units of 10 msec.
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MODBUS Command Number

MODBUS Commands U90 Command # (Value to store into SI 140
Read Coils 601
Force Coil 602 The value you enter in SI 145 (0 or 1) is written (forced) to the coil whose

address is given in SI 144. Do not set Vector length (SI 143).

Force Coils 603
Read Registers 604
Preset Register 605
Preset Registers 606
Read Input Registers 609
Read Inputs 611
Loopback Test 612

MODBUS Indications: SBs and SIs

SB 66 Turns ON when: Turns OFF when

Function in Progress e A master PLC initiates e The MODBUS: Configuration is activated.
Shows status of master's MODBUS e A . ved fi 1

MODBUS Configuration communication. n answer is received from a slave.

The TimeOut defined in the Configuration is

e  Remains ON during the exceeded.

MODBUS session.
e  Certain Status Messages are given

SI 66 e  Automatically initialized to 0 when MODBUS operation is activated.

Status Messages . .
" & e  Updated at the end of each attempt to communicate via MODBUS.
Shows status of master's

data requests and the replies ®  Indicates status of MODBUS communications, according to the table below. Note that
the master receives from the the current value always shows the most recent status.

slaves
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# Status Message
0 Status OK
1 Unknown Command Number

This is received from the slave device.

2 Illegal Data Address

e  Master: an invalid address is found by the master before a data request is sent to a slave. This may
result, for example, when an MI is used to provide vector length.

e  Slave: The slave notifies the master that the data request command includes invalid addresses.

3 Slave to Master: Illegal Data Type Quantity
Number of operands requested by user exceeds the maximum

Note (1 A MODBUS command cannot read more than 124 16-bit integers, or 1900 bit operands at one
time.

In addition, 0 is not a legal vector length.

4 Master--Time Out
The amount of time the master will attempt to establish a MODBUS session

5 No Communication
The MODBUS session cannot be established.

Note ] Messages 4 & 5. TimeOut and Number of Retries are defined as Configuration Parameters. A Retry is an
attempt to establish a MODBUS session.

If, for example, TimeOut is defined as 2 seconds, and number of Retries as 3:

- the controller will try to establish the session once, and will continue to try for 2 seconds.
- If the first attempt fails, the Status Message value will be 4, Master TimeOut.

-The controller will try twice more, for a total of 3 retries over 6 seconds.

- If all attempts fail, the Status Message value will be 5.

-If any attempt succeeds, the Status Message will be 0.

*6 Master-slave data incorrectly synchronized
=7 Master-slave data incorrectly synchronized
8 Master to application: Illegal Data Type Quantity

Number of operands requested by user exceeds the maximum permitted for that FB operation in the master.

Note (1 A MODBUS command cannot read more than 124 16-bit integers, 62 double registers, 62 float
registers, or 1900 bit operands at one time.
In addition, 0 is not a legal vector length.

9 Slave ID =0
An attempt does to communicate with Slave ID 0.

*11 Master-slave data incorrectly synchronized

* Messages 6, 7, and 11mean that the master has found incompatible elements in the data sent between master and slave.
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Slave Address Tables

Coils

Pointer Value
From:

0000

3000

4000

5000

6000

Registers

Pointer Value

From:

0000

4000

6900

7200

Examples

The examples below show that:
= MODBUS addressing systems start at 1.

Operand type

MB

SB

I (read-only)

0)

T(read-only)

MODBUS Command Number

Read

#601 Read Coils

Operand type  Register
size

MI 16 bit

SI 16 bit

Timer preset 16 bit

Timer 16 bit

current

= Unitronics PLC addressing starts at 0.

Write

#602/603 Force Coils

#602/603 Force Coils

Read-only

#602/603 Force Coils

Read-only
MODBUS Command Number
Read Write
# 604 Read # 16 Preset Registers
Registers

Bit Operands

Read a 10-bit vector of inputs from a slave Unitronics PLC, starting at Input 20, into MB 8 - MB
17 in a master Unitronics PLC via Read Coils (Command 601)

= Unitronics PLC as the MODBUS master

Store 4020 into SI 142 (Slave: Start of Vector parameter), 10 into SI 143 (Read: Vector

Length parameter), 1 into SI 144 (Master: Operand Type), 8 into SI 145, and 601 into SI
140. Within the slave PLC, the master PLC will read I 20 - I 29 and force their status into
MB8-MB 17.
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= SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to 34021(30001 +
4000 + 20), and the Read: Vector Length to 10, enabling the master device to read I
20 - I 29 within the slave PLC.

Write a 3-bit vector of outputs into a slave Unitronics PLC, O 8 O 10; from data source I 5 -1 7 in a
master Unitronics PLC via Force Coils (Command 603).

= Unitronics PLC as the MODBUS master

Store 5008 into SI 142 (Slave: Start of Vector parameter), 3 into SI 143 (Read: Vector
Length parameter), 9 into SI 144 (Master: Operand Type), and 603 into SI 140. Within the
slave PLC, the master will copy the status of its operands 1 5 -1 7 to the slave's operands O 8
-0 10.
= SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 35009 (30001

+ 5000 + 8) and the Read: Vector Length parameter to 3, enabling the master device

to write to O 8 - O 10 within the slave controller.

Registers

Read a 2-register long vector of 16-bit integers from a slave Unitronics controller, starting at SI
80, via Read Holding Registers (Command 604) into a master PLC registers, MI 101-109

= Unitronics PLC as the MODBUS master
Store 4080 into SI 142 (Slave: Start of Vector parameter), 2 into SI 143 (Read:
Vector Length parameter), 3 into SI 144 (Master: Operand Type),and 604 into SI
140. Within the slave PLC, the master PLC will read the values of MI 32 - MI 40 and
copy them into its own registers, SI 80 - SI 81.

= SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to 40033 (40001
+ 0000 + 3), and the Read: Vector Length parameter to 9, enabling the master device
to read MI 32 - MI 41 within the slave controller.

Note o MO1 does not support 32-bit registers.

Write a 6-register long vector of 16-bit integers into a slave Unitronics controller, starting at MI
32, via Preset Registers (Command 606); the data source is MI 100 - 105 in the Master PLC

= Unitronics PLC as the MODBUS master
Store 32 into SI 142 (Slave: Start of Vector parameter), 6 into SI 143 (Read: Vector
Length parameter), 3 into SI 144 (Master: Operand Type),and 606 into SI 140.
Within the slave PLC, the master PLC will copy its internal registers values from MI
100 - 101 into the slave's MI 32 - MI 38.

= SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to 40033, and the

Read: Vector Length parameter to 6, enabling the master device to write to MI 32 -
MI 37 within the slave controller.

Change COM Port Parameters

This Special Function enables you to change the serial communication port default settings for M91 controllers.
M90 models do not support this function.

In Jazz controllers, use Function 310 to modify the default settings of an Add-on Port. Note that Jazz does not
support the following baud rates: 110, 38400, 57600. In addition, ‘2’ Stop Bits is not supported.
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Since there are no Ladder elements for Special Functions, you perform them by storing values into Sls in
accordance with the tables and figures shown below.

Configuration Parameters

After the parameters below have been stored into the appropriate SIs, initialize the COM port by storing 310 into
ST 140.

SB 141 indicates whether the COM port has been successfully initialized with the new parameters successfully:
1 = success, 0 =fail.

Parameter  Store into SI Function
Network 141 Store the value into SI 141 to set the baud rate. Legal Baud rates are:
o’ e 110

e 300

e 600

e 1200

e 2400

e 4800

e 9600

e 19200

e 38400 (store 384)
e 57600 (store 57600)

Data bits 142 Set Data Bits:
. 7
° 8
Parity 143 Set Parity:

e cven=0

e odd=1none=2

Hardware 144 Set Flow Control:
Flow . 1 forl
Control

e () for none

Time out 145 Time out units: 10 msecs; a Time out value of 100 is equal to 1 second.
Legal values:
50
100
150
200
500
6000

Stop bits 146 Set Stop bits:
° 1
o 2

COM Init 140 This must be the final parameter stored.

Storing the value 310 into SI 140 initializes the COM port with the new
parameters.
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Interrupt

This function is time-based. You call an interrupt routine by storing 500 into SI 140. The interrupt function
causes:

=  The program scan to pause every 2.509 mSec. The interrupt causes the program to stop
immediately without regard to the program scan, even if it occurs in the middle of a net.

= A jump to the net which follows the interrupt. The nets following the interrupt comprise the
interrupt routine. 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 continues from where it left off.
Note that the nets containing the Interrupt routine must be the last ones in the program. The format must be as
shown in the example below:

= Store 500 into SI140 to call the function
= Jump to End
=  The nets containing the actual interrupt routine.

Note o When you run Test (Debug) Mode, the current value in S| 140 will not be
displayed.

] SB 180 Initialize GSM Modem cannot be written to during an interrupt routine

Jazz Controllers

The following table lists operands that Jazz cannot write to during Interrupt.

Jazz can write to these operands during normal program cycles.

SB# Description

9 Backlight Intensity

39 Force HMI Keypad Entry Complete

61 Communication: Copy Buffer Contents to MI vector
62 Communication: Clear Buffer, Clear SB 60--Enables reception of new messages
72 Initialize Modem

76 Disconnect Modem

77 Dial Remote Modem

80 Activate linear function

82 "Long" integer function

141 Function Operand

170 MB to MI

171 MI to MB

172 1 to MI

173 Ml to O

180 Initialize GSM Modem for SMS (M90/91 as well)

183 Send SMS

188 Ignore Received SMS

189 Print SMS message & <CR> & <LF> (0x0D & 0x0A)
190 Print SMS message & <LF> & <LF> (0x0A & 0x0A)
191 Print SMS message (No <CR>, No <LF>)

192 Get antenna quality. The quality is contained in SI 185 (GSM Quality)
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193 Delete SMS Messages

194 Print SMS message: include communication terminators STX and ETX
SI# Description

8 Unit ID

30 Current Second-according to RTC

31 Current Time-according to RTC

32 Current Date-according to RTC

33 Current Year-according to RTC

71 Modem: Phone Number

80 Linear conversion: x1 value

81 Linear conversion: x2 value

82 Linear conversion: y1 value

83 Linear conversion: y2 value

84 Linear conversion: Y (result) value

140 Function Number

141 Function Operand

142 Function Operand

143 Function Operand

144 Function Operand

145 Function Operand

146 Function Operand

147 Function Operand

170 Address of MI containing integer value
171 Start address of bit array (vector)

172 Quantity of bits in array

179 Info Password

181 SMS: Send to Phone Number

182 SMS: String Number to Send

187 Number of SMS messages to be deleted
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Example
@ In this sample application, an incrementing counter value is used to perorm a program loop that simulates long scan time.
The interrupt causes the program scan to stop every 2.5 seconds and enter the interrupt rovtine.
During the interrupt routine. the value of 311 "10 ms counter” is compared to 100. When the counter value reaches 100, the
value is stared in M1 and 511 is reset.
‘When the interrupt routine is complete. the program retums to where it left off-—for another 25 mSec.
Important You MUST resetthe PLC after the program is downloaded to enable the Interrupt function!
The Store #500to 51140 and the "Jurmp to End" MUST be in different nets, as shown here (nets 4 and &)l
o Sean loop. simulating lonc scan fime. If M| 2. the counter presetwvalue, is defined as 500, the scan time is about 90-100 ms
AV
| Loop | &S ms -‘ETDF[ Prog < +
1 BN END %
b3 A<E v APDDE=C Laop
E“-“ Deavwtee UL MI 0 counter |1, C .
IWFB 3m8 o
3 preset .
‘ o The counter is reset whenit s value reaches the presetwalue, causing itto exit the loop
w 2 EM  EMC ENEmgi..................‘.
e fAs=F . ST
|
Il 2 counter B
i; preset
| = This resets SI7"10 ms counter” at Power-up,
3 }SB 2 Powerup EW EMO b——-—"—
E3 bit ST .
ST10ms |
HJ o o |
iy
| o) Staring 500 into 51140 calls the interrupt function.
¥ 4 Intermpt I» EN END -
rr ST . A
#500 A g | /57740 Functian '
Operand
s
| & End of normal prograrn.
5
b3 End
L ==
s This is the interrupt routine. Each 2.5 mSec, the interrupt program will cause the scan to stop and perform the operation
 bhelow,
k 4 £ EM  EMC EN ENO
Interrupt A=t = 1 b e |
Routine SI110mS 511 10mS M1 Time
A & B Interrupt
evneed 2 5 S | l Routine e
mZec) #7100 B EN ENO - S
: ST
' S1110ms | .
I, Y
£

| o) Atthe end of the routine in the net abowve, the program will continue from the exact paint atwhich it was interrupted.
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Convert MB to MI, MI to MB
A register is built of 16 bits.

Using the MB to MI function, you can convert 16 bits or more into a integer value. Conversely, you can convert
an integer value into 16 bits or more using the MI to MB function.

Note that if the converted values exceed 16 bits, the function will write the value to consecutive registers. Any
values in those registers will be overwritten.

To apply the functions, use the following System Integers (SI) and System Bits (SB)

SI Description SB

SI1170 Address of MI SB170 MB to MI
containing integer value

SI171 Start address of MB SB171 MI to MB
array (vector)

SI1172 Amount of MBs

You can use this function, for example to send an SMS when there is a change in the status of the controller' s
inputs:

1. Represent the status of the inputs using MBs.

2. Convert these MBs into an MI

3. Perform a XOR operation on the result.

When there is a change in input status, the XOR operation will return a value different than 0, which may then
be used to trigger the sending of an SMS.

Examples
Example 1:

1.Store the value 7 into SI 170, 10 into SI 171 and 9 into SI 172.
2.Set SB 170 to ON.

The program will calculate the binary value of a 9 bit array which starts with MB 10. The resulting value will
be placed into MI 7.

Example 2:

1.Store the value 7 into SI 170, 10 into SI 171 and 9 into SI 172.
2.Set SB 171 to ON

The program will calculate the binary value of the value contained in MI 7. The result will be scattered on a 9
bit array which starts with MB 10.

Copy MI to Output vector, Input vector to Ml

Using this function, you can:

= Copy a vector of Inputs (I) to a register.

= Copy a register value to a vector of Outputs (O).

Note that a register contains 16 bits. If the converted values exceed 16 bits, the function will write the value to
consecutive registers. Any values in those registers will be overwritten. When a register value is copied to
outputs, the function will store the register value in consecutive outputs.

Jazz controllers do not support this feature during Interrupt.
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Input to Register

SI Description SB Function

SI1170 Address of MI SB172 Ito MI
containing integer value

SI171 Start address of bit array SB173 Ml to O
(vector)

SI172 Amount of bits
Example: Input to MI, SB 172

1. Store the value 7 into SI 170, 2 into SI 171 and 4 into SI 172.
2. SetSB 172 to ON.
The program takes the status of 12 to 15, and changes the status of the respective bits in Ml 7.

Bits in the target register that are outside of the defined range are not affected.

If T iz stored into If 2 iz stored into =1 171, and 4 into Sl
SIM70, M T iz the 172, the input vectar beging &t Input 2
‘ target register. and iz 4 inputs long.

| Inputs |n |1

E.ﬂﬂﬂ 6 |7 )]s Jowl]
SO

If Input= 2 &3 are OFF and 4% 5 Lesst
are OM, the rezpective bitz in MI 7 Significant
change status accordingly . Bit

| MI7 |n|1|1|1i1i1iuin _nﬁl1|u|u|n|

Example: Ml to Output, SB 173

1. Store the value 7 into SI 170, 3 into SI 171 and 7into SI 172.
2. SetSB 173 to ON.

The program will take the binary value of the M| 7, and change the status of the respective outputs in the
defined vector, O3 to O9.

SMS Phone Number: via Ml Pointer

Use this utility to use an MI vector as one of the phone numbers in the SMS phone book. This allows you to:

=  Enable a number to be dialed via the PLC's keypad.
=  Exceed the 6 number limit of the SMS phone book.

Note that since there is no Ladder element for this function; you perform it by:
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Storing the start address of the MI vector needed to contain the phone number into SI 141,
Entering the character's M1, in capital letters, in the SMS phone book,

I O &= E| éﬁ E 7 i '| ELadder [Eigisplays 44

1=

I Ei Add Mew Display +tt Aadd Mew ¥ ariable | @ Change Display Humber

Click to apen LEZ'JF|@ E|6’D"v‘% <5

the phone
ﬁr\lumber | ' atbach Yariatle | .

hook .
= =] =]

5MS Configuration

Mimust he
entered in
capital letters .

Click to open
the phone

Dezcrption
Duty Electricis
Shift M anager

Using the index number of that line to call the number, which enables the number in the MI
vector to be called,
Storing 400 into SI 140 to select the function. Storing the function number calls the function. In
your application, call the function after you have entered all of the other parameters. Note that
when you run Test (Debug) Mode, the current value in SI 140 will not be displayed.

SMS Phone number via Mi:
Phone number to be dialed: +25454123456

Function Number 400

Thiz defines the
start of the MI

Thiz defines the
number of digits in

wector that hold = EM EMO H the phone number EM EMO
the phone numhber . 5T ' 5T
==b__ #0 i NEREY Funcng\nr“ﬁi&\mz 1 g | M1 0 Phone &
[ Operand ) Skart of Wechor

Thiz defines the S o
+ sign. EN__END EN__ENO

5T 5T

[T #10000 & gld MIT+sign # 2545 g B Ml 2
I
| These arethe
digits in the phone
S number .
ERZ-ENT EM EMNO
5T 5T
BZ3 & g Ml 3 # 456 s B bl 4

Thiz callz the o
function . EN END

5T

# 400 A g 51140 Function
Operand
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Shift Register
You can use the following SIs and SBs to perform Shift Left and Shift Right Functions.

SI Symbol Description

87 Shift Value  This register contains the number to be shifted.

88 Shift By This register contains the number of bits to be shifted (Default is 1
bit).

SB Symbol

87 Shift Left
88 Shift Right

Example : Shift Left
To shift the number 64 left by 1 bit:

1.Use a Store function to write the number 64 into SI 87.
2.Use a Store function to write the number 1 into SI 88.
3.Turn SB 87 ON.

Once the function is performed SI 87 will contain 128.

In binary:
Start value: 0000000001000000 = 64
After Shift Left:  0000000010000000 =128

Example : Shift Right
To shift the number 64 right by 1 bit:

1.Use a Store function to write the number 64 into SI 87.
2.Use a Store function to write the number 1 into SI 88.
3.Turn SB 88 ON.

Once the function is performed SI 87 will contain 32.

In binary:
Start value: 0000000001000000 = 64
After Shift Right:  0000000000100000 =32

Access Indirectly Addressed Registers: Using the Database

The M90/91 OPLC has a special memory area containing integers that are function as a database. These integers
are not related in any way to system or memory integers. Within the database, you can access and use integers 0
through 1023 via ST 40 and SI 41.

Jazz controllers do not offer a Database.

Note that when you run Test (Debug) Mode, the current value in SI 140 (Function Number) will not be
displayed.
Writing Values

1.Use SI 40 Database Index to access a particular MI.
For example, to access MI 2 you store the number 2 into SI 40.
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MI Number
1]
The value '2'is stared in 1
Sl 40 Database Index =
<
Ml 2 is now the current
Database integer —am ]

2.Use SI 41 Database Value to write a value into MI 2.
For example, you can store a number value into ST 41.

5141 Database Valu

Store the number 20 into

e

MI HNumber

Database Integer, Ml

20 is written into the current

1]

i

2

" P

Reading Values

L

1023

When you use SI 41 Database Value in your program, the program actually reads the MI that is referenced by SI

40 Database Index.

M

Humber

YWhen SI 41 Database Value
i5usedin the program

1]

»

Examples

Example 1: Write

2
EyE

The program reads the value
currently contained in M| 2

1023

In the net below, 0 is stored in SI 40 when the M90 OPLC is powered up. This means that integer 0 is now the

current ‘database’ integer.

5B 2 Power-up -
bit .

EM ENO

aT

g0

p 3! 40 Database
Index

In the net below, the analog value contained in SI 20 is stored in SI 41 every second. According to the net
above, the current ‘database’ integer is 0. The analog value is therefore stored in integer 0.
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‘5B 3 1 zecond -
pulze

[ | EM ENO

: 5l 20 Analog In 0L, g 5! 41 Database
Walue Walue

In the next net, the value in SI 40 is incremented by levery second, changing the current database integer.
This means that the first analog value will be stored in integer 0, the second analog value in integer 1, and so
on.

‘5B 3 1 zecond -

pulze
| EN  END
C AADDE =C
. [5140 Database | |, c {5740 Database
Index Index
#1 e

Example 2: Read

In the first part of the net below, 10 is stored into SI 40. Integer 10 is the ‘database’ integer. In the second
part of the net, the value in SI 41 is compared to the value in integer 4.

The value in SI 41 is the value actually in integer 10—the current database integer.

EN__ENO EN__ENO |—
5T : L=B :

#10 5S40 Databaze | [S1 41 Databaze
8, B - . b= 4,
[nden _ Walue

Ml 4 Luantity | 1o

Loadcell
Loadcell

The Loadcell utility enables you to include an I/O module that is connected to a loadcell or strain-gauge in your
control application. Unitronics I/O expansion loadcell modules are intelligent I/O modules that are capable of
receiving analog values directly from loadcells.

IO0-LC1 offers 1 Loadcell input; I0-LC3 module offers 3 Loadcell inputs. Each IO-LCx module is capable of
providing excitation for up to 12 loadcells.

Note o Both negative and positive (signed and unsigned) values can be processed by the I[/O-LCx
and the support software, enabling a range of applications.

. This feature is not supported by the M90 series.
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U90 Ladder offers Special Function commands that enable you to calibrate the loadcell. You can also use the
appropriate commands to tare and zero the loadcell, compensate for deadload and scale movement, and set the
input range.

The readings from each loadcell are written to PLC registers
according to the parameters inthe project's Hardweare Configuration.

Loadcell 1 '.'

Loadcell2 [

Loadcell3

Once you connect the loadcell and calibrate at least 2 points, you can begin to run a loadcell application. The
loadcell input can be read in 6 different ways:

Gross weight
Net weight

Net Min. Weight
Net Max. Weight
Scaled to uV/V
Raw Value

Most applications will require only the Gross or Net weight. Raw Value and uV/V readings may be useful for
troubleshooting purposes.

Loadcell Quickstart

In order to build and run a basic loadcell application, you must first:

Connect a Unitronics controller to an EX-A1 Expansion Module adapter.
Connect the EX-A1 to a Loadcell I/O Expansion Module, such as the I[/O-LC3.
Connect the I/O-LCx to one or more loadcells.

In U90 Ladder, define Hardware Configuration to suit your application.

b O

Write a U90Ladder application that calibrates at least 2 points per loadcell. This is demonstrated in the
Quickstart application explained below.

Once the application is downloaded to the controller, the system can be run and the Loadcell input read by the
controller.

Loadcell Quickstart Application

This section shows you the most basic elements required to build a U90Ladder Loadcell application. It is
based on the loadcell module IO-LC3, and includes a single loadcell, Loadcell 3. Wiring diagrams are shown
in the technical specifications supplied with the module. You can find a Loadcell Quickstart application in
Help>Sample Applications.

Hardware Configuration

1.0pen Hardware Configuration, select the appropriate M91 controller model, then click & drag the 10-
LC3 expansion module onto the DIN rail at the bottom of the window.

2.Click the I0-LC3 on the DIN Rail; itsHardware Configuration opens.
3.Select the Loadcell 3 tab, the parameters are displayed.

4.Enter the Loadcell 3 parameters shown in the following figure. To learn about these parameters, check
Loadcell Hardware Configuration.

Note o Loadcell 0 on the IO-LC3 is Loadcell 1 in Hardware Configuration; Loadcell 2 on the I0-LC3
is Loadcell 3 in Hardware Configuration.
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LC Zonmodule iz
LC 3in Hardware
Configuration.

10-LC3

fithis = N0t | | padcell 1 | Loadeel 2

LC vaue will O In Use

rotheren. Pzl |N|:|rma| ﬂ ?ﬁfitli;l:zlues are stored in 3
Murmber of Input 4 eues: |Twu:| values éi i";if?;lggi:rl‘z =Eagiaig o
Ezcitation: |-":"-|: ﬂ - One walue, Rezolution = High

The LC walue iz linked to 2
LC Input ¥ aluels): M1 0-LC Tstinput value ceszive M
- Two valuez , Resolution = Marmal:
Hardware Status Massages: M1 4 - Hiw Status The LC value is linked ta 2
succeszive Ml

- Twio walues, Resolution = High:
The LC value iz inked to 4
successive Mls

“alue 1 (Default: Yalue 2 (Default:
Met Wizight) Grozs Weight)

4.Click Exit; the Ladder Editor opens.

Is the Module busy?

This net enables you to check if the Loadcell I/O module is free before running a Loadcell command. Each
time a command is run, Command Status Messages are indicated in the MI address stored into SI 142.

The coil, linked to MB 10 Enable Loadcell Command in the following figure, will turn ON when the module
is free and able to process commands.

SBET MB 10 Enable -

Losdceld
o Cormmand
EN _END AN { }
Acx B s s s oxxoa s s
MISLC {2,
Command Status
#0 e

Note o SB 91, I/0 Expansion Module--Command Buffer Full must be OFF in order for commands to
be sent to the Loadcell module. If your application comprises more than 1 Loadcell I/O
module, you can send commands simultaneously by checking the status of SB 91 before
sending the command.

] If your application comprises more than 1 Loadcell I/O module, you should use a different
Command Status MI and a different Enable Loadcell bit for each module.

Calibrating Points

To calibrate points, the Loadcell must be hooked up to the PLC. A known weight is placed on the scale; the
Calibrate Point command #8448 matches the raw value reading from the input to the weight value given in
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the command parameters. After calibrating a point, you must save it with a Save Calibration command,
#9219; this burns it into the module's EEPROM memory, protecting the calibration in the event of a power
outage. The nets shown in the following two figures calibrate 2 points.

To check whether the module is busy before running commands, use the contact status of MB 10 Enable
Loadcell Command.

Refer to the Help topic Calibration for detailed information regarding the calibration process.

Calibrating Point 1

To calibrate point 1, store a value of 1xxx into SI 141 as shown below. The figure below shows all of the
parameters required to calibrate point 1; note that the command number itself is the last value stored.

MB 2 SetCalL - MB 10 Enable - -
paint 1 - Loadcell
Caommand e
| | { | EM EMNO

Parameter # ST
Lalibration pomnt H 1200 57141 Function
The value 1200 = HA EH Operand
Calibration | LC| DIM
poirit # # {Location

1 2] o o EN ENO

Parameter &2

Command Status indication
Il link; if the walue iz 5, MIS
contains status messages
indications when the
command runs.

1151142 Function
Dperand

EM  EMD
5T

#5
I
Parameter 3 2
Weight Value Source, 5l or MI R10 La gH >l 143 Function

—— Operand
Determines if S 144-145

provide the weight value ar MI :
link. Since the value=10, the EM  EMD -| Sawe Calibrated point

value is directly from 51 144, 5T
#10

- | Run Save Calbration,

51144 Funchion

Parameter &1 " 2 B - 0 p .| command 9219 after every
Weight Value: Source P peran - | poirt you calibrate .
Provide the weight to be
calibrated, ether directly ar via I— EM EMO . F
Ml location. - 5T MEB 3 wiite to - MB 2 Set CalL - ME 10 Enable
Command 7849 Jj g ], |[STTa0 o || 0 PR Doedesd,
Calibrate Point Murnber [y PR P

/ Wt T ! E I W k I
Store 5445 into =1140 1a=t, in
arder ta run the command with
the parameters you reguire.

Calibrating Point 2
To calibrate point 2, store a value of 2xxx into SI 141 as shown below. The figure below shows all of the
parameters required to calibrate point 2; note that the command number itself is the last value stored. Note
that MI 10 provides the weight value for the first calibrated point; MI 11 provides the weight value for the
second calibrated point.
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MB 4 Set CAL - MB 10 Enable -

paint #2 Loadcel
Cormmand .
| |} EM END
Parameter &2
Calibration point $ 2200 & E - 51141 Function
The value 2200 = Operand
Calibration | LC| Dir
point # # | Location EN EMO
2 |2 o o 5T
o #E 51142 Function
A B Operand
L EM END
5T
#10 s g [ 51 143 Function
Operand
L EM EMD
ST
#M 4 g [ 51 144 Function
] Operand
ST MB 3 wiite to - ME 4 Set CAL - MB 10 Enable -
_ EEPROM point #2 Loadcell :
#9442 A L 'I-:JEI FLgnctu:un Command
- urnber | \ |
{5} (R} (R}

Acquiring Tare

Although it is not required by the loadcell, most applications will require tare. The Acquire Tare FB enables
you to place the items to be tared on the scale, then use a condition to read the tare weight into the loadcell.
Note that a Save Calibration command saves the tare weight.

MB & Acguire - ME 10 Enable -

Tare Loadcel
Command e
|} |} EMN ENO
Parameter 1 : a1
Loadcell location IEETA g /5T 741 Function
The value 200 = Operand
L #| DIM Location
o | 0 | 0 L EM EMHO
Parameter 42 [ 85 |, {51 142 Function
Command Status Dperand
indication
T I— EM EMNO B 3 Wiite to - MB B Acquire - MB 10 Enable
Command 29224 ST EEPROM Tare Loadcell
Comrmand
Tare Loadeell w2, g [STTa0 Function || o (R (R )
Store the command last Mumber v A A

Saving Calibration

The net below shows how to burn calibrated points and the tare to the module's EEPROM.
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kB 3 Wiriteto - MB 10 Enable -
EEFROKM - Loadcel .
Command

| EF END

[#200 ], g /51141 Function
Operand

L EM EMO

: Save Calibration
| command, #9219

ST
#5 U, g =1 142 Function
Operand
L EM EHNO ME 3 “wiriteto - MB 10 Enable -
. T EEFROM . Loadcel
INEEAEE 51740 Funct IS
. 1 n LINCEIoNn i W i Y
A B Number AR Ry

General Loadcell Parameters

Call Loadcell commands using the Special Function SIs. First, store the required parameters into SIs 141-147.
Last, store the command number into SI 140.

Note o The required data is stored into the SIs as decimal digits as shown below. The values you
store depend on the command you wish to run.

The Help topics for each command show the actual digit values that you can store into the Sls,
as for example in the Calibration topic.

Command parameters

SI Parameter Comments
SI LC This parameter is divided into 4 or 5 decimal digits, depending on the command.
141 Number & . . . .
DIN rail According to According to LC DIN Rail Location
- Command Command #
X X 0-2 Always 0-7
0
To Access Store this value to SI 141
LC 0, Module 0 0
LC 1, Module 0 100
LC 2, Module 7 207
Notes:

If the selected Loadcell is not marked 'In Use', the LC Command Status Messages
MI will contain 11, Illegal parameter

if the module is not located in the entered location, the LC Command Status
Messages MI will contain 6, Communication Error (I/O module does not exist)
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Store 201 into =114 to 2end a command to
LC 2 on Module #1 shovwn belaswy .

Acaptor Module #0 Module #1
i [ &, -

Exx [ | Diee

SI Command Status Messages
142

Value Message

0 Function in Progress
1 Command carried out successfully
2 I/0 Expansion Command Buffer is full, please retry.

Can be avoided by using SB 91, I/O Expansion Module--Command Buffer Full, as
a condition

3 The I/O expansion module linked to the configuration is busy

5 Timeout Exceeded

6 Communication Error (I/O module does not exist)

11 Illegal parameter

13 Power supply not connected

16 Scale is currently in motion (is only relevant if In-Motion function is applied)

17 Signal is out of range (this value occurs when the Out of Range bit is ON)

18 Illegal weight (Occurs during calibration, if the raw value of weight being calibrated
is too close to the raw value of an already calibrated weight; minimum distance is 256
or 100 Hex)

19 Command not supported in uV/V mode

20 Not calibrated (This value appears when less than 2 points have been calibrated)

21 EEPROM Protection Error (Indicates when too many Save Calibration FBs are run

too frequently. Check the activating conditions for the Save Calibration FB, and
whether your application contains loops)

Use Sls 143-147 to write or read values to the Loadcell when a command, such as calibration commands, requires.
The Help topic for each command show you which values you store to these operands.
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SI 143 Write/Read to LC Source (MI or SI) & Length:
SI 144 Write: Address or Value

SI 145

ST 146 Read to PLC

SI 147 Read to MI vector

Commands Quick Reference List

To run a command, store the command number into SI140 after storing the parameters in SIs 141-147 as

required by the command.

The Help topics for each command contain details.

Calibration
Name # SI 140 Parameters Store to Description
Calibrate point 8448 Calibration point #, LC #, SI 141 Matches a Raw Value with a Weight value.
location These points are used to linearize the input
value.
Status indication SI 142
Weight value location, direct or ~ SI 143
MI, 1-2 registers according to
resolution
Contain either weight value or MI SIs 144,
link address, according to SI 143 145
Edit Calibrated 8449 Calibration point #, LC #, SI 141 Writes new Raw Value and Weight values for
Point location a calibrated point.
Status indication SI 142
Location of Raw or Weight values SI 143
written to LC, direct or MI, 2-4
registers according to resolution
Contain either Raw or Weight Sls 144,
value or MI link address, 145
according to SI 143
Read Calibration 8705 Calibration point #, LC #, SI 141 Read current raw and weight values of a
Point location Calibration Point from LC, write values into
PLC registers.
Status indication SI 142
Contain either Raw or Weight SIs 146,
value location, direct or M1, 2-4 147
registers according to resolution
Delete Calibration 8193 Calibration point #, LC #, SI 141 Delete a Calibration Point from the LC.
Point location
Status indication SI 142
Save Calibration 9219 Calibration point #, LC #, SI 141 Burns calibration, calibrated points, tare, zero,
location and input range into the module's EEPROM.
Status indication SI 142
Clear Calibration 9219 1, LC #, location SI 141 Deletes a specific Loadcell's calibration from
— module's memory, not EEPROM.
Status indication SI'142 Clear/Save Calibration use same command #;
different value stored into SI 141.
Disable all other 9228 LC location SI 141 Number & location of the LC that will not be
Loadcells disabled.
Status indication SI 142
Enable all 9228 1, LC #, location SI 141 Enables all LCs on module, Disable/Enable
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Loadcells St findieaiien SI 142 use same command #; different value stored
into SI 141.
Tare & Zero
Name #S1140 Parameters Store to Description
Acquire Tare from 9224 LC #, location SI 141 Acquires Tare weight from scale connected
LC to LC.
Status indication SI 142
Acquire Zero from 9224 1, LC #, location SI 141 Acquires Zero value from scale; scale must
LC — be empty. Acquire Tare/Zero use same
Status indication SI'142 command #; different value stored into SI
141.
Edit Tare Value 8456 LC #, location SI 141 Acquires a new tare value from a register or
— constant value within the PLC.
Status indication SI 142
Location of Tare values, direct SI 143
or MI, 1-2 registers according to
resolution
Contain either Tare values or MI SI 144, 145
link address, according to SI 143
Edit Zero Value 8456 1, LC #, location SI 141 Acquires a new zero value from a register or
— constant value within the PLC . Edit
Status indication SI142 Tare/Zero use same command #; different
Location of Tare values, direct SI 143 vl siones e B 14,

or MI, 1-2 registers according to
resolution

Contain either Tare values or MI SI 144, 145
link address, according to SI 143

Read Tare from LC 8712 LC #, location SI 141 Copies the current tare value applied to
specified LC into the linked PLC registers.
Status indication SI 142
Store 10 ( low resolution) or 20 SI 146
(high resolution)
Store address of MI to contain ~ SI 147
Tare value
Read Zero from 8712 1, LC #, location SI 141 Copies the current zero value applied to
LC — specified LC into the linked PLC register.
Status indication SI 142 Read Tare/Zero use same command #;
Store 10 ( low resolution) or 20 SI 146 different value stored into SI 141.
(high resolution)
Store address of MI to contain ~ SI 147

Zero value
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Loadcell Setup

Name #S1140 Parameters Store to Description
Motion Band 8517 LC #, location SI 141 Determines the amount of weight change
— the module uses to decide if the scale is in
Status indication SI 142 motion.
Location of Motion Band value, SI 143
direct or MI, 1-2 registers
according to resolution
Contain Motion Band value or  SIs 144, 145
MI link address, according to SI
143
Set Filter and 8452 Rounding value (0-6), LC #, SI 141 Changes default filter parameters, settling
Rounding location time, & active band. Rounding further
smooths the LC reading.
Status indication SI 142
Location of Settling Time & SI 143
Active Band values, direct or
ML, 2-4 registers according to
resolution
Contain Motion Band value or  SI 144, 145
MI link address, according to SI
143
Auto Zero 8455 LC #, location SI 141 Zeros gross weight, compensates for small
Tracking . variations at zero point. Motion Band must
Status indication SI 142 be applied.
Number of values for Time: SI 143

Scale Stable, Tracking Band,
Tracking Range; 3 or 6 registers

per value
MI link address, Start of SI 144
vector, 3-6 registers according
to SI 143.
Advanced Loadcell Functions
Name #SI1140 Parameters Store to Description
Set & Activate 8454 Output #, LC value mode (0-3)  SI 141 Implement a Setpoint using an LC output
Setpoint LC #, location Location of values. Note that when Setpoint
— . is active, the Ladder application cannot
Status indication SI 142 control the output value.
Number of values for Setpoint ~ SI 143
Type, Setpoint Value, Hysteresis;
3 or 6 registers per value
MI link address, Start of vector, SI 144
3-6 registers according to SI 143.
Deactivate Setpoint 8198 Output #, LC value mode (0-3)  SI 141 Suspends Setpoint, returns output control to
LC #, location Ladder application.
Status indication SI 142

Change 9481

Representation Mode

Value to be changed (lor 2) LC  SI 141
#, location

Status indication SI 142
Source of Representation Mode, SI 143
direct or MI

Contains Representation Mode ~ SI 144

value (0-7) or MI link address,

Changes the LC representation mode, default
for first register is Net Weight, and Gross
Weight for second register.

0 - Net weight

1 -Gross weight
2 - Net Min

3 - Net Max
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according to SI 143

6 -uV/V
7 - Raw value

Reset Net 9226 LC #, location SI 141 Resets the Net Minimum value to positive
Min/Max Values . full-scale, & Net Maximum value to
Status indication SI 142 negative full-scale.
@Q@@@
Input Range
Name # SI 140 Parameters Store to Description
Set Gain 8461 LC #, location SI 141 Limits the input range. The gain is
applied to the signal after offset
Status indication SI 142 compensation.
Source of Gain Value , direct or  SI 143
MI
Contains Gain Value or MI link  SI 144
address, according to SI 143
Set Offset 8461 1, LC #, location SI 141 Sets offset compensation, which is
—— applied to the input signal before the
Status indication SI'142 gain. Offset default is set to 0mV (no
offset).
Source of Offset Value, direct or SI 143 Set Gain/Offset use same command #;
MI different value stored into SI 141
Contains Offset Value or MI link SI 144
address, according to SI 143
Read Gain 8717 LC #, location SI 141 Copies the Gain Value from the Loadcell
to the PLC.
Status indication SI 142
Store 10 SI 146
Store address of MI containing ~ SI 147
Gain value
Read Offset 8717 1, LC #, location SI 141 Copies the Offset Valuefrom the
» — Loadcell to the PLC. Read Gain/Offset
Status indication SI'142 use same command #; different value
stored into SI 141
Store 10 SI 146
Store address of MI containing  SI 147
Offset value
Change Excitation Mode
Name # SI 140 Parameters Store to Description
Change Excitation 8270 0 (change to DC mode), LC #, SI 141 Temporarily change the excitation
Mode location supplied to the loadcell. This method is
intended to use only for diagnostic
1 (change to AC mode), LC #, purposes, such as when using a DC milli-
location voltmeter.
Status indication SI 142
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Loadcell Hardware Confiquration

The 10-LCx Hardware Configuration enables you to configure a loadcell, plus the digital input and digital
outputs located on the module. These digital I/Os enable you to implement setpoints that are processed within
the I/0 module, independently of the controller and its program scan, enabling a fast response to process events.

Configuring a Loadcell

The number of Loadcell tabs in the Hardware Configuration window depends upon the loadcell module.

10-LC3

LZ 2 onmodule iz
L 3 in Hardware
Configuration .

If thiz iz not Loadcel 2 1
e = 10" | Loadoel 1| Loadeel 2 Loadesl 3 |
L value will =¥ InLze
not be read. . - S elections "_..
: High .
Fizsaluiz: E j The LC \_walues are stu:urgu:l i !
Mumber of lnput % elues: |Tw-:| values - || SMCCEIENE M_Is a!:cnrl:llng
ko paur zelectiong:
E=citation: |-"'\'-': j - One value, Resolution = High:
- The LC value iz linked ko 2
LEC Input ¥ aluefz]; |MI 0-LCTstinput value | sccessive Ml
- Two walues | Resolution = Norrnal:
Hardware Statuz Mzssages: M1 4 - Hw Statug The LC valug iz linked ta 2
1 yrresae il
* * - Twio walues, Resolution = High:
The LC value iz linked to 4
Mi I 0 | 1 ” 2| 3 | successive Mls.
Yalue 1 (Default: Yalue 2 (Default:
Met Weight) Fross Weight)
Parameter Type Function
In use Select 'In Use' to enable the loadcell for the application.
Note (] A loadcell marked 'in use' can be suspended according to application
conditions via the Advanced Calibration function Enable/Disable loadcell. This may
be done to shorten the application's calibration time.
Resolution MI Selecting High enables you to link the input value to one or 2 Mls, Normal to an MI.
Note that you can process 2 MIs values as 'long' integers as explained in the Help topic
Special Function 'Long' Integers.
LC Input Value(s) MI When the application runs, these registers contain the weight value input to the

controller from the I/O LCx.

The LC values are automatically linked to successive MIs according to the Number of
Input Values and Resolution you select. Take care not to overwrite these MIs during
the application.

Selections:
e  One value, Resolution = Normal: the LC value is linked to 1 MI.
®  One value, Resolution = High : the LC value is linked to 2 successive Mls.

e  Two values , Resolution = Normal: the LC value is linked to 2 successive MIs.
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e  Two values, Resolution = High: the LC value is linked to 4 successive MlIs.

The default representation mode for the first value is Net Weight, and Gross Weight
for the second.

Excitation AC is the default, recommended Excitation method. You may select the DC option if
your application requires.

Hardware MI Provides a bitmap showing the status of the module.
Status Messages

Bit# Description Turns ON when: Turns OFF when:

0 Scale motion Scale is in motion e At Power-up
Only relevant if Motion Band is

included in application and activated ®  When Scale is steady

1 Input Value Range Input value is out of range Input value is in range
Linked to I/O module's Out of Range  Possible causes:
LED indicator

e 1 or more signal wires are
disconnected

e A/D input voltage is out of range

2 Input Value Validity Input Value is invalid Input Value is valid
Possible causes:

e  Channel is temporarily disabled,
via the Disable all other Loadcells
command

e  Bitis ON at Power-up until the
first input value is received from
the loadcell

3 Loadcell Calibration Status When less than 2 points are calibrated At least 2 points are
calibrated
4 Input Power Supply Status No Power Power Supply OK
Linked to I/O module's Out of Range
LED indicators

e  When the input power is not supplied, the indicators blinks
rapidly

Note [ Bits 6 & 7 are linked to Outputs 0 & 1, located on the I/O module. Bit 6 is related to Output 0, Bit 7 to
Output 1.

Bits 6 & 7 can be used to monitor the setpoint output's status from within the Ladder application.

The I/0O module itself controls the setpoint function of the outputs. The module turns the outputs ON and OFF when
the current loadcell input value reaches setpoint. Since the function is based in the firmware of the expansion module,
when the output's status changes as a result of reaching/departing from setpoint, the status change is not registered by
the Ladder application.

Examples

e When setpoint output 1 is assigned to load cell channel 0, Bit 7 of load cell 0 status will indicate the state of output
1.

e  When setpoint output 0 is assigned to load cell channel 2, Bit 6 of load cell 2 status will indicate the state of output
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6

7

Setpoint Status, Output 0 Output 0 is ON Output 0 is OFF

Setpoint Status, Output 1 Output 1 is ON Output 1 OFF

SB91 1/O Exp. Module--Command bufferis ON when commands cannot be sentto OFF when commands can

full the I/O module. be sent to the I/O module..

Calibration

Calibration parameters include calibrated points, input range settings, tare and zero values. These may be burned
to the module's EEPROM using the Save Calibration command. Before you can begin to implement a Loadcell
application, you must calibrate at least two points, although up to 12 points may be calibrated; all other
calibration parameters are optional. However, note that if the application requires you to set Input Range/Gain,
you must make these settings before you calibrate points. Setting the Input Range/Gain after calibrating points
invalidates these points.

Calibrating Points

A Calibration Point matches a Raw Value with a Weight value. These points are used to linearize the input
value.

To calibrate points, connect the controller to the loadcell via the I/O-LCx. Initial calibration is generally
performed with known weights as shown in the following figure. After calibration has been performed,
advanced calibration enables points to be added or edited via the ladder without weight being physically placed
on the loadcell.
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The application must calibrate at
least 2 points for each loadcell.

Okg- calibration Wigic ht
( wiveight 2 ) "---.E_Hgi__

Calibration matches the raw input Skg- callration 20kg
value with & knowwn weight value ., weeight 1 -
-- 15kg
10kg |
Sk
MB 2 Set CAL s
poinit #1 MB 2 Set CAL m
— +——EN END 2 i
) ] - 1} EN EWHO
g;‘i'l'_ﬁr:’fl":'” R1200 ||, & [[STT4T Function B
[ Operand Calioration | [#2200 [|, g |[ST741 Function
BN Eﬂﬂ_ FIIIIiI'I‘t H2 |‘- GF‘E"E‘"d
51 [ TEN END |
S B_SI 142 Funchion ST _
=2 N
— T —
51 L TFW £no |
#10 in B_SI 1432 Funchon ST
Dperand 110 |, g {5! 143 Function
Opesand
L [EW EnD -
51 L rewemo
w0 |, g /51734 Function 5T
Operand w10 |, g |[51744 Function
L rtw tho Opesend
R - | M8 3 witete L ——EN EWO
#8448 ||, B,snﬂjFuwm EEPROM 5T ME 3 ‘Wiite to
urnbet (S}— [#B4as ] [STT40Funclion | | EEPROM
L1 A, B Muk
= {5 r—

Notes o

If the application requires you to set Input Range/Gain, you must make these settings before

you calibrate points. Setting the Input Range/Gain after calibrating points invalidates the

calibrated points.

out.

Zero does not have to be calibrated.

Points do not have to be calibrated in any particular order.

All calibrated points must be separated by a raw value minimum of 256 (100 Hex).

Calibration is an immediate operation; motion is not checked before the operation is carried

Calibration should be performed with greater accuracy than is required by the application. For

example, in an application that requires 100g accuracy, calibrate in units of 10g, then round off

the represented value by 10.

- Increasing Settling Time.

- Disabling other Loadcells.
Calibrate point, Command # 8448

During calibration, increase filter depth by:

The highest Calibrated Point weight value should 80-100% of the scale capacity.

Calibration cannot be performed if the selected representation mode is uV/V.

Matches a Raw Value with a Weight value. These points are used to linearize the input value.

Store the following parameters before storing the command number into SI 140.

Command parameters
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SI 141

SI 142

SI 143

SI
144,

SI 145

SI 140

Determines the number of a calibration point, the Loadcell to be calibrated, and the DIN rail location of the
module. Four digits are stored in SI 141.

Calibration LC# DIN Location
Point #
1-12 0-2 Always 0 0-7

e  To calibrate Point 1, for LC 3, located on the last module on the DIN rail, store 1207 into SI 141.
e  To calibrate Point 2, for the same LC, store 2207 into SI 141.

MI address; this MI will contain the Command Status indication

Determines the source of the weight value. If you have set your Hardware Configuration to High Resolution,
use 2 registers to provide the weight value.

Take calibration values Store this value to SI 143

from

1 MI 10 (in this case, store the MI address in SI 144)

2 MIs 20 (in this case, store the first MI address in SI 144)

SI 144 4 (in this case, the value in SI 144 is written to the Loadcell according

to the command)

SIs 144 & 145 5 (in this case, the value in SIs 144 and 145 are written to the Loadcell)

These two Sls provide the weight to be calibrated, either the weight value or the location of the MI containing
the weight value.

If the value of SI 143 is: Result

4 The weight value will be taken directly from SI 144 (low resolution)

5 The weight value will be taken directly from SI 144 and SI 145 (high
resolution)

10 The number of the MI containing the weight value will be taken from

SI 144 (low resolution)

20 The numbers of the first MIs containing the weight value will be taken
from SI 144 (high resolution)

Command number:8448

Edit Calibrated Point, Command # 8449

Enables you to write new Raw Value and Weight values for a calibrated point.

Command parameters

SI 141

SI 142

Determines the number and location of the point to be edited.

Calibration LC DIN Location

Point # #

1-12 0- Always 0-
2 0 7

MI address; this MI will contain the Command Status indication
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Determines the location of the Raw and Weight values written to the Loadcell.

Take values from Store this value to SI 143
1 MI 10 (in this case, store the MI address in SI 144)
ST 143 2 Mls 20 ( store the first MI address in SI 144)
4 Mls 40 (store the first MI address in SI 144)
SIs 144 (Raw 5) the values in SIs 144 and 145 are written to the Loadcell)
Value) & 145
(Weight Value)

These two Sls provide either the Raw and Weight values or the location of the MIs containing the weight
value, that is written to the Loadcell.

If the value of SI Result

143 is:

S The Raw Value and Weight Value will be taken directly from SI 144 and

SI 144 SI SI 145 respectively
145

20 The value in SI 144 provides the start address of an MI vector that is 2 MIs
long. The first MI provides the Raw value, the second provides the Weight
value.

40 (High Resolution) The value in SI 144 provides the start address of an MI
vector, that is 4 MIs long. The first 2 MIs provide the Raw value, the
second 2 MIs provide the Weight value.

SI 140 Command number:8449

Read Calibration Point, Command # 8705

Use this function to read the current raw and weight values of a Calibration Point from the Loadcell and write
them into PLC registers.

Notes o If the point being read is not in use, both returned values will be -32768 (0x8000) for integer
and -8388608 (0x800000) for long.

Command parameters

Determines the number and location of the point to be read.

ST 141 Calibration Point # LC# DIN Location
1-12 0-2 Always 0 0-7
SI 142 MI address; this MI will contain the Command Status indication

Determines the number of MIs that will hold the data read from the Loadcell.

If the value of SI 146 is: Result, SI 147

20 The value in SI 147 provides the start address of an MI vector that is
SI 146 2 MiIs long. The Raw Value will be written into the first M1, the
SI 147 Weight Value will be written into the second.

40 (High Resolution) The value in SI 147 provides the start address of

an MI vector that is 4 MIs long. The Raw Value will be written into
the first 2 MIs, the Weight Value will be written into the second 2
MIs.
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SI 140 Command number: 8705

Delete Calibration Point, Command # 8193

Use this function to delete a Calibration Point from the Loadcell.

Notes o The loadcell will stop functioning if deleting a point causes the number of Calibration Points to
be less than 2.

Command parameters

Determines the number and location of the point to delete.

ST 141 Calibration Point # LC# DIN Location

1-12 0-2 Always 0 0-7
SI 142 MI address; this MI will contain the Command Status indication
SI 140 Command number: 8193

Save Calibration, Command # 9219

When you save the calibration, calibrated points, tare, zero, and input range are burned into the module's
EEPROM memory. This protects the calibration in the event of a power outage, reset, or power-up. When you
calibrate the Loadcell, save each point after it is calibrated.

To preserve any changes made to calibrated points, input range settings, tare and zero values, use Save
Calibration any time these parameters are edited.

Command parameters

SI 141 Determines the number and location of the point to be saved.
Save
Each point must be saved after it is calibrated.

LC# DIN Location

0-2 Always 0 0-7

e  Storing the value 202 into SI 141 and 9219 into SI 140 saves the calibration of Loadcell 3 on the 3rd
module on the DIN rail.

SI 142 MI address; this MI will contain the Command Status indication

SI 140 Command number: 9219

Clear Calibration, Command # 9219

This deletes a specific Loadcell's calibrated points, tare, zero, and input ranges from the module's memory.
However, Clear Calibration does not erase the values from the EEPROM. They may be retrieved from the
EEPROM by resetting the controller.

To delete all values from the EEPROM, run Clear Calibration followed by Save Calibration. Clear Calibration
and Save Calibration use the same command number; the difference is the value stored into parameter SI 141.

Command parameters
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Determines the location of the Loadcell calibration to be cleared.

Clear
Clear LC# DIN Location
SI 141
1 0-2 Always 0 0-7
e  Storing the value 1202 into SI 141 and 9219 into SI 140 clears the calibration (all calibrated points)
of Loadcell 3 on the 3rd module on the DIN rail.
SI 142 MI address; this MI will contain the Command Status indication
SI 140 Command number: 9219

Disable\Enable all other Loadcells, Command # 9228

Disable All Other Loadcells disables all loadcells in the expansion module except for the loadcell selected in the
command.

During Calibration, the Disable All Other Loadcells command can be used to increase filter depth for a specified
settling time by eliminating the delay caused by channel change (approx. 300ms) and thus ensuring faster and
more accurate calibration.

To prevent channel changing from wasting settling time, use this function to disable all other loadcells except
for the one you are currently calibrating.

Enable All Other Loadcells re-enables all loadcells in the expansion module.

Notes o After this command runs, and the Command Status Messages MI linked to the selected Loadcell
Configuration indicates 1, updated values for all of the enabled channels are already available at
their linked operands. This indication can be used to trigger a process, such as calibration.

. Disabled Loadcells: the Hardware Status Messages MI linked to the selected Loadcell
Configuration The status bit "Value not valid" will rise in the disabled load cells' Status Message
ML

Enable and Disable use the same command number; the difference is the value stored into parameter SI 141

Command parameters

SI 141 Determines the number and location of the loadcell that will not be disabled.
Disable all other Loadcells

LC# DIN Location

0-2 Always 0 0-7

e  Storing the value 202 into SI 141 and 9219 into SI 140 disables all Loadcells on the 3rd module on
the DIN rail except for Loadcell 3.

Enable all Loadcells
Enable LC# DIN Location
1 0-2 Always 0 0-7

e  Storing the value 1202 into SI 141 and 9219 into SI 140 enables all Loadcells on the 3rd module on
the DIN rail.
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SI 142 MI address; this MI will contain the Command Status indication
SI 140 Command number: 9228
Tare & Zero

Applying Tare and Zero accomplish the same aim: to start a weighing session with a value of zero.

. Empty Empty Container-
The Tare value may 1np1ude, Container Tare applied
for example, the container of Scale | 015 | | oo |
the material to be weighed. Reading : :
Empty Empty Scale-
If the scale does not read 0 Soale Tero applied
when empty, use Zero to Scale |
g 0.01 | | 000 |
compensate. Reading

When Tare is applied, it is reflected in the net weight.
When Zero is applied, only the gross weight will be zero at the beginning of a weighing session.

Tare & Zero
Acquire Tare/Zero: Value read from Loadcell, Command #9224

Acquire Tare: In this method, the tare value is acquired from the scale. The objects comprising the tare, such as
a pallet or materials container, are placed on the scale, and Acquire Tare is activated.

Acquire Zero: The scale must be empty to acquire Zero. Acquire Zero is not related to the Auto-Zero Tracking
function, which enables the module to compensate for the accumulation of undesired material on the scale in the
course of operations.

Note o Loadcell Name determines from which loadcell the tare/zero will be acquired. After the tare has
been acquired, the tare value will be applied to that loadcell.
. Use the Save Command to save Tare and Zero values to the module's EEPROM memory.
. Tare and Zero cannot be acquired when running uV/V mode.
. If the Motion Band is activated, the tare value cannot be acquired until the scale is stable.

Acquire Tare/Zero use the same command number; the difference is the value stored into parameter SI 141.

Command parameters

SI 141 Determines the number and location of the Loadcell to be tared.

Acquire Tare

LC# DIN Location

0-2 Always 0 0-7
e  Storing the value 103 into SI 141 and 9224 into SI 140 acquires the Tare value from Loadcell 2 on
the 4th module on the DIN rail.

Acquire Zero

Zero LC# DIN Location

1 0-2 Always 0 0-7

e  Storing the value 1202 into SI 141 and 9224 zeros Loadcell 3 on the 3rd module on the DIN rail.
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SI 142 MI address; this MI will contain the Command Status indication

SI 140 Command number: 9224

Advanced Tare& Zero Functions
Edit Tare/Zero: value via operand or constant, Command #8456

Enables the tare or zero value to be acquired from a register or constant value within the controller. You use Edit
Tare/Zero to change a specific loadcell's existing tare/zero value.

Edit Tare/Zero use the same command number; the difference is the value stored into parameter SI 141.

Command parameters

SI 141 Determines the number and location of the loadcell.
Edit Tare
LC# DIN Location
0-2 Always 0 0-7
Edit Zero
Zero LC# DIN Location
1 0-2 Always 0 0-7

e  Storing the value 1202 into SI 141 and 9224 edits Loadcell 3 on the 3rd module on the DIN rail.

SI 142 MI address; this MI will contain the Command Status indication
SI 143 SI 144 and SI 145 provide either the values, or the location of the MIs containing the values that are used to
edit the values.
If the value of SI 143 is: Result
4 The Tare/Zero value will be taken directly from SI 144.
5 (High Resolution) the Tare/Zero value will be taken directly from SI
144 and SI 145.
10 The value in SI 144 provides the address of an MI that provides the
Tare/Zero value.
20 (High Resolution) The value in SI 144 provides the start address of an
MI vector that is 2 MIs long; providing 2 values for the Tare/Zero
Value.

SI 140 Command number:8456

Read Tare/Zero: reading the current Tare or Zero Value, Command #8712

Copies the current tare or zero value applied to the specified loadcell input into the linked PLC register.

Read Tare/Zero use the same command number; the difference is the value stored into parameter SI 141.
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Command parameters

SI 141 Determines the number and location of the loadcell to be read.
Read Tare.
LC# DIN Location
0-2 Always 0 0-7
Storing the value 202 into SI 141 and 9224 copies the tare value from Loadcell 3 on the 3rd module on the
DIN rail.
Read Zero
Zero LC# DIN Location
1 0-2 Always 0 0-7
e  Storing the value 1202 into SI 141 and 9224 copies the zero value from Loadcell 3 on the 3rd module on
the DIN rail.
SI 142 MI address; this MI will contain the Command Status indication
SI 143 SI 144 and SI 145 provide the location of the MIs to which the containing the values that are used to edit the
values.
If the value of SI 143 is: Result
10 The value in SI 144 provides the address of an MI that will hold the
Tare/Zero value.
20 (High Resolution) The value in SI 144 provides the start address of an
MI vector that is 2 MIs long; providing 2 values to hold the Tare/Zero
Value.

SI 140 Command number:8712

Loadcell Setup

Setup commands provide additional parameters that you may require for your application. Setup includes
Motion Band, Filter & Rounding, and Auto-Zero.

Note o Setup is not saved to EEPROM.
Motion Band, Command #8517

When the weight on the scale changes, the scale needs time to stabilize.

The Motion band determines the amount of weight change the module uses to decide if the scale is in motion.

Bit 0, of the MI that is linked to LC Hardware Status Messages in Hardware Configuration, is the In-
motion indicator. Bit 0 is ON when the scale is in motion, and OFF when the scale is steady.

As the module reads the signals from the loadcell(s) it calculates the weight value. If a weight change falls
within the Motion Band, Bit 0 turns OFF.

In the figure below, the in-motion indicator (Bit 0) turns ON when the weight change is below 100 grams, or
more than 500 grams. When the weight change falls within the band, Bit 0 turns OFF.
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Motion Band =200
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Notes o The In-motion indication is OFF:
- at Power-up
- or when the scale is not calibrated.
. In order for the In-Motion indication to function properly, the filter Active Band must be

equal or higher than the In-Motion Tolerance. Refer to the Filter and Rounding function for
description and power-up defaults.

. If the Motion Band is active, the tare/zero values cannot be acquired when the scale is in
motion.

Command parameters

SI 141 Determines the Loadcell number, and the DIN rail location of the module. Four digits are stored in SI 141.
LC# DIN Location
0-2 Always 0 0-7

SI 142 MI address; this MI will contain the Command Status indication.

ST 143 Use SI 143 to apply Motion Band.

SI 144 and SI 145 provide either the Motion Band values, or the location of the MIs containing the values that
are used to apply the Motion Band.

If the value of SI 143 is: Result

4 The Motion Band value will be taken directly from SI 144.

5 (High Resolution) The value in SI 144 provides the start address of an
MI vector, the Motion Band value will be taken directly from SI 144
and SI 145.

10 The value in SI 144 provides the address of an MI that provides the

Motion Band value.

20 (High Resolution) The value in SI 144 provides the start address of an
MI vector that is 2 MIs long.

SI 140 Command number:#8517

Set Filter and Rounding, Command #8452

The Filter & Rounding command changes the default filter parameters, settling time, and the active band.
Rounding further smooths the loadcell reading.
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Settling Time

Active Band

The time, in units of 10msec, that the filter requires to settle to the final reading.

Notes [ The default settling time is 1 second, the minimum time 1 is 12.5
milliseconds, and the maximum is 24 seconds.

0 A value of zero disables the filter.
[ Settling time rises with the number of active loadcells.
The minimum settling times are:
- 12.5ms for one active loadcell.
- 675ms for two active loadcells.
- 1,012.5ms for three active loadcells.

Using a settling time of zero sets the settling time to its minimum value without
returning an error.

The band of weight changes in which the filter is active.

The filter is turned off by weight changes that exceed the active band. This allows a rapid
response to large weight changes. When the weight changes become smaller than the active
band, the filter turns on.

An active band of zero forces the filter to be always active.

Notes [ If the Motion Band is on, the filter's Active Band must be equal or higher than the
Motion Band.

Command parameters

SI 141

Determines the value used to round, the Loadcell to be calibrated, and the DIN rail location of the module.

Four digits are stored in SI 141.

Rounding LC# DIN Location
Value

Table below 0-2 Always 0 0-7
Setting 0 1 2 3 4 5 6
Round 1 2 5 10 20 50 100
by

Note O Value rounding will not take effect in uV/V and Raw value representation modes.

SI 142

SI 143

MI address; this MI will contain the Command Status indication

Use SI 143 to apply Settling Time and Active Band.

SI 144 and SI 145s provide either Settling Time and Active Band values, or the location of the MIs
containing the values that are used to smooth the Loadcell reading.

SI 140

If the value of SI 143 Result

18:

5 The Settling Time and Active Band values will be taken directly from SI
144 and SI 145

20 The value in SI 144 provides the start address of an MI vector that is 2 MIs
long. The first MI provides the Settling Time value, the second provides the
Active Band.

40 (High Resolution) The value in SI 144 provides the start address of an MI

vector that is 4 MIs long. The first 2 Mls provide the Settling Time value,
the second 2 MIs provide the Active Band.

Command number:8452
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Auto Zero Tracking, Command #8455

When activated, Auto-Zero Tracking zeros the gross weight according to the conditions you set, enabling the
module to automatically compensate for small variations at the zero point, such as those caused by a buildup of
litter on the scale platform, or by temperature fluctuations near the scale.

Before Auto-zero Tracking can zero the scale:

=  The Motion Band must be applied.

= The In-Motion bit, Bit 0 of the MI linked to LC Hardware Status Messages in Hardware
Configuration, must already have turned OFF, indicating that the scale is steady.

Once these conditions are met, Auto-zero zeros the gross weight.

Notes o Once Auto-Zero tracking is activated, it stays active until the function is stopped.
To stop the function, run the Auto Zero tracking command and write 0 to the LC Time
parameter.
o Auto zero tracking will not function in uV/V representation mode.

Auto Zero Tracking uses the following parameters to zero the scale.

Command parameters

Parameter Function

Time: The time in which, in units of 10 mSec, the scale must be stable in order to trigger
Scale Stable, 10 mS Auto-Zero Tracking.

units

Notes O To stop Auto Zero tracking, initialize this parameter to 0.
0 Power-up default: 0 (auto zero tracking is off).

O To clear the auto zero tracking offset, initialize this parameter to 0, and then
enter a new time value.

Tracking band, This determines the maximum distance from the point of the last zero (auto or manual)
Weight from last in which auto-zero tracking is activated [weight units].

Auto-0

Tracking Range, This determines the maximum weight from the point of the last calibrated zero in
Weight from Calib. 0 which auto-zero is activated.

Command parameters

SI 141 Determines the Loadcell number, and the DIN rail location of the module. Four digits are stored in SI 141.
LC# DIN Location
0-2 Always 0 0-7

SI 142 MI address; this MI will contain the Command Status indication
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ST 143 Use SI 143 to apply Time: Scale Stable. Tracking band and Tracking Range.
SI 144 provides the start address for the vector of MIs the values that are used to apply Auto Zero Tracking.

If the value of SI Result

143 is:

30 The value in SI 144 provides the start address of an MI vector that is 3 MIs
long; providing the respective values for Time: Scale Stable. Tracking band
and Tracking Range.

60 (High Resolution) The value in SI 144 provides the start address of an MI

vector that is 6 MIs long, providing 2 MIs for each value.

e  To stop Auto Zero Tracking, initialize the Time: Scale Stable parameter by running the command, when
the MI used by SI 144 to provide the Time: Scale Stable parameter equals zero.

e  To clear the auto zero tracking offset, run the command twice; the first time initialize Time Scale stable
as described above, the second time with a new time value.

SI 140 Command number:#8455

Advanced Loadcell Functions
Setpoint

Each digital output located on the I/O module is associated with a setpoint. The I/O module itself controls the

setpoint function of the outputs. The module turns the outputs ON and OFF when the current loadcell input
value reaches setpoint. Setpoint activity is therefore not linked to the program scan. Each output may be
assigned a setpoint.

Since the function is based in the firmware of the expansion module, when the output's status changes as a result
of reaching/departing from setpoint, the status change is not registered by the Ladder application. To monitor the
outputs' status, the Hardware Status Messages MI provides a bitmap indicating status messages; Bit 6 is related

to Output 0, Bit 7 to Output 1.

Therefore, use Bits 6 & 7 of the LC Hardware Status Messages MI to monitor the outputs' status, from within

the Ladder application.

Note o Once the Setpoint is activated, it cannot be changed by setting the output via the Ladder
application.

The setpoint remains OFF, regardless of its N.O./N.C.setting, when the loadcell input value
is:

- invalid (i.e., powered off, LC disabled, out of range, loadcell not calibrated.
- In uV/V mode.

Examples

= When setpoint output 1 is assigned to load cell channel 0, Bit 7 of load cell 0 status will indicate
the state of output 1.

= When setpoint output 0 is assigned to load cell channel 2, Bit 6 of load cell 2 status will indicate
the state of output 0.

Bit Description Turns ON when: Turns OFF when:
6 Setpoint Status, Output 0 Output 0 is ON Output 0 is OFF
7 Setpoint Status, Output 1 Output 1 is ON Output 1 OFF

Set and Activate Setpoint, Command #8454

Use this command to implement a desired setpoint.

Command parameters
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Parameter Function

LC Value  Set the input value mode for the setpoint:
Mode

e (0-Net
e 1-Gross
e 2 -NetMin
e 3 -Net Max
LC Select output:
Output }
Number *  Output-0
e Output- 1
LC Select setpoint type:
ietpoint 0 - Normal state: Open Activation: Low
ype 1 - Normal state: Open Activation: High
2 - Normal state: Closed Activation: Low
3 - Normal state: Closed Activation: High
High Activation High Activation
weight Mormally Open weight Por mealy closed
'
Setpoint
Cutpoust Couskpst
i o 1 0 vl 1 0 1
Low Activation Low Activation
weight - Normally Open weight  Normally Open
'
Setpoint Setpoint
Output Output
vae 0 L 8 vale 1 0 1
LC The actual value assigned to the setpoint.
Setpoint
Value
LC Sets a band in which the output will not chatter due to overshoot or vibrations.
Setpoint
Hysteresis

Command Parameters
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SI 141 Determines the Output number, the LC Value Mode, and the DIN rail location of the module. Five
digits are stored in SI 141.

Output LC Value LC DIN Location
number Mode #
e  Output e (- 0- Always 0-
-0 Net 2 0 7
e  OQOutput e -
-1 Gross
° 2 =
Net
Min
. 3-
Net
Max
e  Storing the number 11203 will apply Setpoint to output 1, using Gross, on Loadcell 2,
module 4 on the DIN rail.
SI 142 MI address; this MI will contain the Command Status indication.

SI 143 Use SI 143 to apply Setpoint Type, Setpoint Value, and Hysteresis.
SI 144 provides the start address for the vector of MIs the values that are used to apply Setpoint.

If the value Result

of SI 143

is:

30 The value in SI 144 provides the start address of an

MI vector that is 3 MIs long; providing the
respective values for Setpoint Type, Setpoint Value
and Setpoint Hysteresis.

60 (High Resolution) The value in SI 144 provides the
start address of an MI vector that is 6 MIs long,

providing 2 MIs for each value.

SI 140 Command number:#8454

Deactivate Setpoint, Command #8198

Use this to suspend the activity of a particular setpoint.

Note o Once the Setpoint is deactivated, the output may be controlled via the Ladder application.

Command parameters

SI 141 Determines the Output number, the LC Value Mode, and the DIN rail location of the module. Four

digits are stored in SI 141.
Output Reserved LC DIN Location
number
e  Output Always 0- Always

-0 0

e  Output
-1

0-

e  Storing the number 10203 will suspend the Setpoint of output 1, on Loadcell 2, module
4 on the DIN rail.
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SI 142 MI address; this MI will contain the Command Status indication

SI 140 Command number:#8198

Change Representation Mode, Command #9481

During hardware configuration, under Number of Values, you select whether to use one or two values. When
you select a register for the Address: Value(s) parameter, selecting two values means that the register
immediately following the register you select is used for the second value. The default representation mode for
the first register is Net Weight, and Gross Weight for the second register.

By writing the desired mode number to the Loadcell, you can 'read' the value as:

= 0- Net (Gross if no Tare) (Power-up default for 1st value)
= 1 - Gross (Power-up default for 2nd value)

= 2 -NetMin
= 3 - Net Max
= 6-uV/V

= 7 -Raw value

Note o When, after Change Representation Mode runs, the LC Command Status Messages MI returns
'1", the requested value is already in its linked operand. This means that you can use the '1' status
to trigger a process which relies on this specific representation value.

* The uV/V representation mode uses the default calibration. Therefore:

= The uV/V rep. mode indicates the actual applied differential input voltage in
micro-volts per every volt of the excitation, regardless of the user-selected
input range and DAC (offset) compensation.

= Setting one of the values representation modes to uV/V will force both values
to be represented in uV/V (the rep. mode of the other value will not be
overwritten).

= [t takes approximately 330msec to change between uV/V and other different
representation modes.

] The A/D raw value is affected by the user-selected input range (gain and DAC (offset)
compensation). To cancel this effect, use the Clear Calibration command to set default
calibration. To return to the last saved calibration, reset the controller (no need to re-power-up
neither the unit nor the controller).

Command Parameters

SI 141 Determines to which value the command is applied, the Loadcell number, and the DIN rail
location of the module. Four digits are stored in SI 141.

Which LC DIN Location
Value #

0=1st 0- Always 0-
Value 2 0 7
1=2nd

Value

e  To change the mode for the 2nd value reading of LC3, located on the last module on the DIN
rail, store 1207 into SI 141.
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SI 142 MI address; this MI will contain the Command Status indication

ST 143 Determines the source of the representation mode value.
Take value Store this value to SI 143
from
1 MI 10 (in this case, store the MI address in SI 144)
SI 144 4 (in this case, the value in SI 144 sets the

representation mode).

SI 140 Command number:#9481

Reset Net Min/Max Values, Command #9226

Resets the Net Minimum value to positive full-scale, and the Net Maximum value to negative full-scale.

As soon as the scale becomes stable, meaning that the In-motion indication is OFF, the Net Min and Max values
will be set to the net value.

A Net Min and Max reset occurs also at power-up.

Command parameters

SI 141 Determines the Loadcell number, and the DIN rail location of the module. Four digits are stored
in ST 141.
LC DIN Location
#
0- Always 0-
2 0 7
SI 142 MI address; this MI will contain the Command Status indication

SI 140 Command number:#9226

Input Range

The Input Gain parameter sets the amplification range for the input signal.

The Offset parameter is generally used to compensate for the deadload; particularly in cases where the combined
weight of deadload and payload exceed the A to D converter input range.

Input Range and Offset are considered part of the loadcell's calibration. To burn these values into the module's
EEPROM memory and protect them in the event of a power outage, use the Save Calibration command.

Set Gain/Offset, Command #8461

Set Gain limits the input range. The gain is applied to the signal after offset compensation.

Setting the Gain to 0 limits the input range to £20mV (Default setting), setting it to 1 limits the input range to
+80mV.

Set Offset sets the offset compensation, which is applied to the input signal before the gain. By default, the
offset is set to OmV (no offset).

Possible values are in the range of +£31, where: 1ILSB =~ 0.5mV/V (=2.5mV at exactly 5V excitation). Hence, the
maximum offset compensation is +£15.5mV/V (=+77.5mV at exactly 5V excitation).
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To calculate the offset value, measure the differential voltage at the input, between the -SG and +SG terminals,
and then calculate the offset value according to 1LSB = 0.5mV/V.

If, for example, the differential voltage at the input is 10mV, use -4 as the offset value.

Notes o Changing Gain or Offset requires you to recalibrate and save all calibrated points.

. If the application requires you to set Input Range/Gain, you must make these settings before you
calibrate points. Setting the Input Range/Gain after calibrating points invalidates the calibrated
points.

. Offset values out of the £31 range will be truncated and no error will be returned.

. The uV/V rep. mode uses its own input range settings and therefore is not affected by the
command.

Command parameters

SI 141 Determines the number and location of the Loadcell.
Set Gain
LC# DIN Location
0-2 Always 0 0-7

e  Storing the value 202 into SI 141 sets the gain for Loadcell 3 on the 3rd module on the DIN rail.

Set Offset
Offset LC# DIN Location
1 0-2 Always 0 0-

7

e  Storing the value 1202 into SI 141 sets the Offset for Loadcell 3 on the 3rd module on the DIN rail.

SI 142 MI address; this MI will contain the Command Status indication
ST 143 SI 144 provides either the Gain/Offset value, or the location of the MI containing the value.
If the value of SI 143 is: Result
4 The Gain/Offset value will be taken directly from SI 144.
10 The value in SI 144 provides the address of an MI that provides the
Gain/Offset value.
SI 140 Command number: 8461

Read Gain/Offset, Command #8717
Reads the input range Gain/Offset from the Loadcell to the PLC.

Command parameters

SI 141 Determines the number and location of the Loadcell.
Read Gain
LC# DIN Location
0-2 Always 0 0-7
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e  Storing the value 202 into SI 141 reads the gain for Loadcell 3 on the 3rd module on the DIN rail .

Read Offset
Offset LC# DIN Location
1 0-2 Always 0 0-

7

e  Storing the value 1202 into SI 141 reads the Offset for Loadcell 3 on the 3rd module on the DIN rail.

SI 142 MI address; this MI will contain the Command Status indication
SI 146 If the value of SI 146 is: Result
10 When the command runs, the value in SI 147 provides the address of

an MI that will contain the Gain/Offset value.

SI 140 Command number: 8717

Change Excitation Mode, Command #8270

Use this command to temporarily change the excitation supplied to the loadcell.

This method is intended to use only for diagnostic purposes,such as when using a DC milli-voltmeter.

Note o Changing the excitation mode may add an offset to the A/D measurements. Therefore, the
system should be calibrated using the same excitation mode the loadcell will work with.

4 In general, the working excitation mode should be set via Hardware Configuration.

o The Change Excitation command overrides the hardware configuration excitation setting until
the next system r