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U90 Ladder Software Manual

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.

Are USB port adapters available?

If your PC contains only USB ports, you can conndghiéronics OPLC via a compatible, external USB-to-serial
converter.

Unitronics offers a USB-to-serial converter that has hiested for compatibility with OPLC controllers. This
converter can be ordered from local Unitronics distributor, using part number MJ10-22-CS35.
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General

When you select General, the fields are blank. You etitef the project information manually. An example is
shown below.




Getting Started

U90 Ladder versions 4.00
and up contain the PLC
Display Language option.

When you install U90
Ladder, the Display
Settings box opens.

English is the default
language. Selecting
another language enables
you to type that language
into the HMI Display.

After installation, you can
change the PLC Display
Language at any time

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

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

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

Note ¢ 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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Note that you may have to set the non-Unicode display language in Windows Regional and Language Options>
Advanced tab.
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Getting Started

Power-up

You can assign Power Up values to nmidata Types. These values are written into the operand by the program
when the controller is turned on. Outputs, MBs, SBsheaset or reset; integer values can be written into Mls
and Sls.

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

Note » If an operand has been assigned a Power-up vlae referenced operand and will not appear
in the Unreferenced Operand list.
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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 ‘ {} Digaloups < AnakgIrpu
I :I"_.-'l

a0 ERERLg

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.
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Hardware Configuration

Filter Types

Low

Medium

High

Notes ¢

Calculates the average of the last two readings

Takes the last 4 readings, eliminates the lowest and highest values, then calculates the average of the 2
remaining values.

Takes the last 8 readings, eliminates the two loaedtthe tow highest values, then calculates the
average of the 4 remaining values.

Details regarding an 1/O's specific resolution, conversion methods, and rates are given in the
technical specifications supplied with Unitronics' controllers and 1/0 modules.

Analog I/0 Ranges

Note that devices used in conjunction with Unitronigstmollers must be calibrated according to the available
range. Below, Range refers to the value contained by the register that is linked to the 1/O in Hardware
Configuration.

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

Model number Resolution Range
V200-18-E1 (Snap-in I/O 10 bit (0-10V, 0-20mA, 0-1023, 1024 units (except at 4-20mA)
module) 4-20mA) 204 to 1024, 820 units (at 4-20mA)
V120-12-R1, V120-12-R2C
M90 controllers (analog input)
M91-19-R1, M91-19-R2, R2C
V120-12-UN2 14 bit (0-10V, 4-20mA) 0-16383, 16384 units (except at 4-20mA)
M90-19-UN2 Temperature ranges appear in the 3277-16383, 13107 units (at 4-20mA)
M91-19-TC2 following table
10-Al4-A02
. 0-4095, 4096 units (except at4-20mA)
Input - o
2 12[01 (S0, T, 819 to 4095, 3277 units (at 4-20mA)
4-20mA)
o 0-+4095(except at4-20mA)
Output 12 bit +sign (+10V, 0-20mA, 819 to 4095, 3277 units (at 4-20mA)
4-20mA)
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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.

I
2. The Change Display Number dialog box opens.

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

4. The Display number changes. The Display title is unchanged.

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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2. On the Standard toolbar, click Delete.

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

Changing a Jump condition

To change a Jump condition:

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

2. The Define Jump to Condition dialog box opens.

3. Make the appropriate changes.
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4. The new Jump Condition now appears in the Display Editor.

Clearing a Display
To clear the contents of a Display:

In the Display Editor:

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

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

3. Select the parameters you wish to clear.

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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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 teplBy Editor. If you want to create more than 4 Jumps
for a Display, you must create th@io conditions in the Ladder Editor.

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

Example:

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

Take care to create the Displaswell asthe logic conditions.

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

1. Open the Format menu in the Variable information box in the Variable Editor.
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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/Year) and enable keypad
entry.
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Naming a Variable

To assign a title to a Variable:

1. Open a Variable in the Variable Editor.

2. Type the Variable name in the title field.

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

Creating Variables

To create a new Variable:

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

2. A new Variable opens in the Variable Editor.
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List Variable: Display text according to a changing Ml value
To display different texts for different values of the same Ml:

1. Create a new Variable.

2. SelectList Variable type.
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3. Enter the desired text for each possible value of the linked MI.

4. Attach the Variable to a Display field.
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Communications

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

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

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

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

The Phone Book is where you defihe list of numbers that the PLC can
dial.

You can enter up to six numbersadh 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 tach@racters 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 aabdard 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 » Communications cannot flow through the port during initialization. To
avoid conflicts in your program, use the Modem Initialization.SBs

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 the PLC by clicking the Download button on the
tool bar. You can also upload settirfgem 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 cancompareyour 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.

Note that an PLC cannot be configuredioth 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 sédtidlems-Tips & Cautions.

Modem commands

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

+++ Escape Sequence. This causes the modemde cbnnections and go back to command mode

AT This command means Attention;chis used to begin a session

AT&F Restores factory default settings

ATZ Resets the modem. This command/riake time to implement, soghresponse from the modem may be
delayed

ATEO No Echo

Vi Enable Verbose (long) response

Qo0 Respond

X4 Detailed answers

&DO0 Ignore DTR

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

&D1 Once DTR falls, disconnect

&S0 DSR always ON.
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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

System
Sl

180

181

182

183

184

185

187

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

Integers
Symbol

SMS Error Code

SMS: Send to Phont
Number

SMS: String Numbe
to Send

Origin of Received
SMS

Received SMS
String

GSM Signal Quality
Number of SMS

messages to be
deleted

Error Messages (S| 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 CRa(@age Return) & LF (Line Feed)
This prints a message with LF (Line Feed)
This prints a message without CRaf@age Return) or LF (Line Feed)

Get GSM antennae signal quality. The signadlity is containe¢h SI 185 GSM Signal
Quality.

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

is 20. Using SB 193 in conjunction with 887, Number of SMS messages to be deleted,
enables you to delete up to 30 SMS messages.

This prints a messagecluding STX and ETX.

Description

Contains an error code resulting frean8MS error. The list is shown below

Contains the index number of a phone nunvii¢hin 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 senlagi thenber to which an
SMS message was sent.

When auto-acknowledge is selected, the nuriibeitl be automaticallyplaced into S1 181
when the SMS is acknowledged.

Contains the index number that represent$SM& string to be senltise the Store Direct
function to place the index numbertbe desired SMS string in SI 182.

Contains the index number thrapresents the phone number from which the SMS was sent. If
this number is not defined in the @$hone book, SI 183 will contain O.

Contains the index number that represent$SM& that has been received. If this number is
not defined in the SMS messdgs, SI 184 will contain 0.

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

Using SB 193 in conjunction with the new187, Number of SMS nssages to be deleted,
enables you to delete up to 30 SMS messages.

Description

No error found

The GSM modem was not initialized. Befarging 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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2. Use your cell phone to send the messatding Temperature:#110#" to the PLC.

3. The PLC receives this SMS message.
The PLC immediately returns the message to your cell phone, together with the current variable value.

5. You can now view this SMS message on your cell phone display, together with changes in the variable
value.

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.

1. Open the SMS Messages Properties box by clicking in the fields at the beginning of a message as shown
below.
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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.

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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Note that there are two formats forterng phone numbers shown belowliifnit to Authorized Phone
Numbersis not selected, the PLC can send and receiv& $hdssages to/from any number in the Phone
Book.

If Limit to Authorized Phone Numbersis selected:
f Format 1: Thd’LC canreceive messages from this numbeiisTi because the number is in
full GSM format, including the '+" in front of the country code.

f Format 2: Thd’LC cannot receive messages from this number.

To edit the phone book, click in a number or description, then make your changes.

SMS Phone Number: via MI Pointer
Use this utility to use an Ml vector as one of the phone numbers in the SMS phone book. This allows you to:
f Enable a number to be dialed via the PLC's keypad.
f 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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When auto-acknowledge is selected, the nuribeitl be automaticallyplaced into S1 181
when the SMS is acknowledged.

182 SMS: String Numbe Contains the index number that representSti& string to be sentlse the Store Direct
to Send function to place the index numbertbe desired SMS string in SI 182.

183 Origin of Received Contains the index number thapresents the phone number from which the SMS was sent. If

SMS this number is not defined in the @$hone book, Sl 183 will contain O.
184 Received SMS Contains the index number that representSM& that has been received. If this number is
String not defined in the SMS messdgs, SI 184 will contain 0.

185 GSM Signal Quality GSM antenna signal quality. If this is less tldn reposition the antenna. You can use SB 192,
Get GSM antennae signal quality,together with this SI.

187 Number of SMS Using SB 193 in conjunction with SI 187 enabj®u to delete up to 30 SMS messages.
messages to be
deleted

Error Messages (S| 180)

Number Error Message  Description

0 No error No error found

1 GSM Modem Not The GSM modem was not initialized. Befarging the SMS feature the modem must be
Initialized initialized. Refer to relevant help sections.

2 GSM Modem Did The GSM modem referred to is the one on the M90 side.
Not Reply

3 Modem Reports Modem returns an unrecognized reply
Unknown
Message

5 Wrong PIN The Personal Identification Number that vgagen does not match that of the SIM card
number installed in the M90's GSM modem.

6 Failed GSM modem did not register successfully,dgample if no network was found, or if the
Registration modem antenna is not functioning.

7 No Phone S| 181 contains a number thamnot linked to any phone number stored in the GSM phone
Number book.

8 Transmit: S| 182 contains a string numibat is not linked to any string number stored in the SMS
Undefined String Messages List.
number

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

11 lllegal String The string received is not linked to any string stored in the SMS Messages List.
Received S| 184 will contain 0.

14 RS232 Port Busy The RS232 port is already in use; for exéenthe modem is currently connected.

16 SMS not The SMS message was not swssfelly sent to all the phonaumbers for which it was

successfully sent configured.
to all numbers
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17 PUK number The SIM card is locked due to too many attempts to enter an incorrect PIN number.
needed

GSM PIN Code via Ml
Use this utility to use an Ml vector to supply a GSM modem PIN code. When you use this function, the
controller will look for the number in the Mls, 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:

f Storing the start address o&tMI vector needed to caih the PIN into SI 141,

f Storing 410 into Sl 140 to select the function. Storing the function number calls the function. In
your application, call the functicaidter you have entered all of the other parameters. Note that
when you run Test (Debug) Mode, the current value in S| 140watlbe 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 fotrttad error will be indicated by Error message #18 in Sl
180--lllegal PIN Format.

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 Sktessages to be deleted, enables you to delete up to
30 SMS messages.
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Using SMS messages in your application

To cause the controller to send an SMS message, gaheisSend MB which is linked to that message. In the
figures below, the Send MB is 11. When MB 11 is tur@®dlin 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 megsas received by the controller, MB will turn ON. You must turn the
Receive MB OFF in your application order to register the netiine this message is received.
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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 & Sl 201 and SB 200- SB 207 and 16 first Inputs
1 0-115in other units.

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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CANDbus networking is featured in several sample applications, check the application ' 8 PLCs + Alarm' .

Note Unitronics’ CANbus control network is run bysaparate isolated power supply that is not
part of the network power supply.

. Note: You can connect up &3 units in a CANbus network. Each controller can read
information from up td other controllers in the network.

Using your PC to access a network

You can use your PC to access any M9 within a network. To do thigjou 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 algew runtime data. This does not affect the running of the control
program.

130



U90 Ladder Software Manual

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.

Bookmarks
Bookmarks can be linked to different points in ybadder application. Bookmarks appear in the Project
Navigation Window, under Navigation.
When you set a Bookmark, it remembers’ the viewwlzaton the screen whemigs set. After you set a

Bookmark location, you can rename it. No matter wigereare 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 throtlghLadder applicationntil you reach the desired
point.

Right-click a Bookmark; the right-click menu opens.
Select Set Bookmark; the Bookmark location is set and a default name is assigned by the program.
4. |If desired, rename the Bookmark by right-clicking it, and then selecting Rename Bookmark.

Comments
To insert comments:

1. On the Ladder toolbar, clidksert Commenticon.

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.
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Coils
A coil represents a result or expression of an action. A coil can be:

f Memory Bit

f System Bit

f Output

f Timer
Each contact condition is evaluated in a net to deterthia coil (result or expression) condition. There are 4
types of coils:

f Direct Coll

f Inverted Coll
f Set Coil

f Reset Coll

Recommended: Do not energize a oadre than once in a program.
To insert a Coil from the Laed 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 selectingilaMote that, while the Direct, Set and Reset Coils are
available on every menu, the Inverted Coll 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:
f Output
f Memory Bit
f System Bit
f Timer
The coil result can go to an external output devicegfample: 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 CoiBounds. When you release thuzzer the sound stops.

During the system scan, the processor evaluates akk girttyram elements on thedder net before the Direct
Coil for power flow continuity.

If no power flow continuity exists in the net (thealduzzer 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 #anet (the door buzzer button is prejséhe Direct Coil address instruction
is ON (logic 1). The door buzzer sounds.
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Input: | (according to model and expansion)
Output:O (according to model and expansion)
Memory Bit: MB (0 - 255)

Memory IntegerMI (O - 255)

System Bit:SB (0 - 255)

System IntegerSI (0 - 255)

Timer:T (0 - 63)

~N R R~k —~h — —%

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 symbolpreset and user-created.

f Preset symbols are descriptions that are ecten to System Bits and System Integers.

f User-created symbols are descriptions thataitten 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 midata Types. These values are written into the operand by the program
when the controller is turned on. Outputs, MBs, SBsbeaset or reset; integer values can be written into Mls
and Sls.

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

Note » If an operand has been assigned a Power-up vilae referenced operand and will not appear
in the Unreferenced Operand list.

Watch Folders
Watch Folders enable you to:
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Assigning an Operand Address by Symbol

1. After placing the element on the net, théeSeOperand and Address dialog box opens.

2. Click on the Symbol drop-down menu.
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4. Enter the new Operand Address and symbol.

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

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 locatns of the selected Operand will appear.

1. Click on theFind icon in the Standard toolbar.

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 shgwvery time that operarisl used in the project.
5. Select the name and address of the operand you wish to replace as shown below.
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According to the above example:

f IfMI 1 value is greater than the MI 3 value; then MB 51 will go to logic "1" (ON).
f IfMI 1 not greater than the MI 3 value; MB 51 will go to logic "0".

Less Than

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.

According to the above example:

f IfMI 1 value is less than constant integer 35; then MB 60 will go to logic "1" (ON).
f If MI 1 value is not less than constant integer 35; MB 60 will go to logic "0" (OFF).

Not Equal
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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According to the above example:

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

2. Select the desired Compare function.

3. Move the function block that appears to the desired net location.

4. Click to place the function block. The Selégperand and Addreskalog box opens.
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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:

f [Ifinteger A is an even number then the result of the AND operation = #1.
f [Ifinteger A is an odd number then the result of the AND operation = #0

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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XOR

The XOR logic function block can evaluate the state ofitkegers to see if input And B are equal. If either
input A OR B is true - the output C will be true (lodic 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 falflogic 0) - the output C will be false (logic 0).

Input Operands A & B must be integer v@suMlI, S| 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 chedhtiger bit corruption. If 2 integers are equal: the result
will return logic 0. If there has been bit caption: the corrupted bit will return logic 1.
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Loops
Loops: Jump to Label
Loops in a Ladder project cause the program to jump aereain 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.

2. SelectSet Labelfrom theLoop menu. Place the cursor in the desired net and click.

3. ThekEdit Label box opens.
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3. Enter the desired Operands, Addresses and Symbols. Click OK.

4. TheStore Indirect Ml element appears on the net.

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:

f Time

f Day of the Week

f Day of the Month

f Month

f Year

U90 Ladder provides 2 methods for executing Clock functions:

f Direct
f Indirect

You set the value dDirect Clock functions when you write your project.

Theuser sets the value of dndirect 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 apjgitg 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.

According to the above example:
Between 13:30 and 21:45 the function block will go to logic "1" (ON).
From 21:46 t013:29 the function block will go to logic "0" (OFF).

Indirect Time Function:

The Indirect Time function block is linked to two constéee Mls or Sls. These inger 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 @ime Function Variable in Hour (CT) format for the user to enter the start and end times.

Direct Clock function

The Direct Clock function allows the programmer téteva Ladder program using calendar conditions for:

f Time of Day
f Day of the Week
f Day of the Month
f Month
f Year
These functions are located on @leck drop-down menu of the Ladder toolbar.
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Function # Description
(SI 140)

30 Fill MI Vector
31 Fill DB Vector
36 Fill MB vector

Note that when you run Test (Debug)
Mode, the current value in S| 140
will not be displayed.

Find Mean, Maximum, and Minimum Values
This function enables you to take a vector of registers and find the:

f Mean of all the values in the vector,
f Minimum value in the vector,
f Maximum value in the vector.
You can base the function on a vector of Ml 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:

f SI 141 to determine the start of the vector,
f SI 142 to determine the length of the vector,

f 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:

f SI143: Mean
f SI 144: Minimum
f SI145: Maximum

Note that if a remainder value results from the division operation used to calculate the Mean, that remainder
value will be place in SI 4, Divide Remainder.

To use this 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.
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A*B/C
This function enables you to:
f Multiply 2 operand values,
f 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:

f Sl 141 to provide Operand A (multiplicand),
f SI 142 to provide Operand B (multiplicand),
f Sl 143 to provide Operand C (divisor),

Store 100 into Sl 140 to call the function. In your application, call the funafienyou have entered all of the
other parameters.

The results will be placed in:

f Sl144,
f Sl 4: Divide Remainder.
If the result is out of the integer range:

f SB 141 will turn ON.
If the value contained in Operand C (divisor) is O:

f SB 4: Divide by 0, will turn ON.
To use this function:

Function # Description

(S1140)

100 Multiply A x B, Divide by
C

Note that when you run Test (Debug)
Mode, the current value in SI 140 wilbt
be displayed.

239



Ladder

Command parameters

Sl 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 S| 141 and 9224 copiesaiteevalue from Loadcell 3 on the 3rd module on the
DIN rail.
Read Zero
Zero LC # DIN Location
1 0-2 Always 0 0-7
X  Storing the valud202 into Sl 141 and 9224 copies the zero value from Loadcell 3 on the 3rd modulz on
the DIN rail.
S| 142 MI address; this MI will contain the Command Status indication

S| 143 Sl 144 and Sl 145 provide the location of the Mls to witehcontaining the valuesahare used to edit the

values.
If the value of Sl 143 is: Result
10 The value in Sl 144 provides the address of an MI that will hold the
Tare/Zero value.
20 (High Resolution) The value in 344 provides the start address of an
MI vector that is 2 Mls long; providing 2 values to hold the Tare/Zero
Value.

S| 140 Command numbe8712

Loadcell Setup

Setup commands provide additional parameters thamay require for your application. Setup includes
Motion Band, Filter & Rounding, and Auto-Zero.

Note Setup is not saved to EEPROM.
Motion Band, Command #8517

When the weight on the scale chasighe 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 Ml that is linked t&.C Hardware Status Messages in Halware Configuration, is the In-
motion indicator. Bit 0 is ON when the sale 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 O 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 O turns OFF.
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Notes « 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 Tolerandgefer to the Filter and Rounding function for
description and power-up defaults.

. If the Motion Band is active, the tare/zero \ediwcannot be acquired when the scale is in
motion.

Command parameters

Sl 141 Determines the Loadcatlumber, and the DIN rail location of thedule. Four digits are stored in S| 141.

LC# DIN Location
0-2 Always 0 0-7
Sl 142 MI address; this MI will contain the Command Status indication.

S| 143 Use Sl 143 to apply Motion Band.

Sl 144 and Sl 145 provide either the Motion Band valoethe location of the Mls 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 S| 144.

5 (High Resolution) The value in 344 provides the start address of an
MI vector, the Motion Band value Wbe taken directly from S| 144
and Sl 145.

10 The value in SI 144 provides the address of an Ml that provides the

Motion Band value.

20 (High Resolution) The value in 344 provides the start address of an
MI vector that is 2 Mls long.

S| 140 Command numbe#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 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.

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.

Active Band 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 thighwehanges 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

S1 141

Sl 142

S| 143

S| 140

Determines the value used to routitt Loadcell to be calibt@d, and the DIN rail location of the module.
Four digits are stored in S| 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  Value rounding will not take effect in UV and Raw value representation modes.

MI address; this MI will contain the Command Status indication

Use Sl 143 to apply Settlingme and Active Band.

Sl 144 and Sl 145s provide either Settling Tinel Active Band values, or the location of the MIs
containing the values that are used to smooth the Loadcell reading.

If the value of SI 143 Result

is:

5 The Settling Time and Active Band valuggl be taken directly from SI
144 and Sl 145

20 The value in Sl 144 provides the start address of an Ml vector that is 2 Mls
long. The first Ml provides the Settling Time value, the second provides the
Active Band.

40 (High Resolution) The value in S| 14fovides the start address of an Ml

vector that is 4 Mls long. The first 2 MIs provide the Settling Time value,
the second 2 Mls provide the Active Band.

Command numbes452
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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:

f The Motion Band must be applied.

f 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 ¢ 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.

. 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  To stop Auto Zero tracking, initialize this parameter to 0.

Power-up default: 0 (auto zero tracking is off).

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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S| 143 Use Sl 143 to apply Time: Scale Stbrlracking band and Tracking Range.
S| 144 provides the start address for the vector of Mlgdhes 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 Ml vector that is 3 Mls

long; providing the respective valufes Time: Scale Stable. Tracking band
and Tracking Range.

60 (High Resolution) The value in SI 144ovides the start address of an Mi
vector that is 6 Mls long, providing 2 Mls for each value.

X To stop Auto Zero Tracking, initialize the Timecale Stable parameter by running the command, whe:n
the MI used by S| 144 to provide thenié: Scale Stable parameter equals zero.

X To clear the auto zero tracking offset, run the comntai®; the first time initialize Time Scale stable
as described above, the sectinte with a new time value.

S| 140 Command numbe#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 theC Hardware Status Message®ll to monitor the outputs' status, from within
the Ladder application.

Note » Once the Setpoint is activated, it cannot be changed by setting the output via the Ladder
application.
The setpoint remains OFF, regardless of i®.MN.C.setting, when the loadcell input value
is:

- invalid (i.e., powered off, LC disadd, out of range, loadcell not calibrated.
- In uVv/V mode.

Examples
f When setpoint output 1 is assigned to load cell channel 0, Bit 7 of load cell O status will indicate
the state of output 1.

f When setpoint output O 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

0 - Net
X 1-Gross
X 2 - NetMin
X 3 - Net Max
LC Select output:
Output }
Number X Output-0
X Output -1
LC Select setpoint type:
_Sretpomt 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
LC The actual value assigned to the setpoint.
Setpoint
Value
LC Sets a band in which the output will rodtatter due to overshoot or vibrations.
Setpoint
Hysteresis

Command Parameters
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Sl 141 Determines the Output numberethC Value Mode, and the DIN rddcation of the module. Five
digits are stored in S| 141.

Output LC Value LC DIN Location
number Mode #
X Output X 0- 0- Always 0-
-0 Net 2 0 7
X Output X 1-
-1 Gross
X 2-
Net
Min
X 3-
Net
Max

X  Storing the number 11203 will apply Setpoinbtatput 1, using Gross, on Loadcell 2,
module 4 on the DIN rail.

Sl 142 MI address; this MI will contain the Command Status indication.

Sl 143 Use Sl 143 to apply Setpoint Ty@getpoint Value, and Hysteresis.
Sl 144 provides the start address for the vector afthik values that are used to apply Setpoint.

If the value Result

of SI 143

is:

30 The value in Sl 144 provides the start address of an

MI vector that is 3 Mls long; providing the
respective values for SetpbiType, Setpoint Value
and Setpoint Hysteresis.

60 (High Resolution) The value in SI 144 provides the
start address of an Ml vector that is 6 Mls long,
providing 2 Mis for each value.

Sl 140 Command numbe¥8454

Deactivate Setpoint, Command #8198

Use this to suspend the activity of a particular setpoint.

Note » Once the Setpoint is deactivated, the output beacontrolled via the Ladder application.

Command parameters

Sl 141 Determines the Output numberethC Value Mode, and the DIN rddcation of the module. Four
digits are stored in S| 141.

Output Reserved LC DIN Location
number #
X Output Always 0- Always 0-
-0 0 2 0 7
X Output
-1

X  Storing the number 10203 will suspend the Sietipof 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 - Net Min

3 - Net Max

6-uV/V

f 7-Raw value

~ R —~h —n —%

Note 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:

f 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.

f 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).

f It 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

X  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.

290



U90 Ladder Software Manual

f SCADA as the MODBUS master

In the SCADA application, set the Slavea®f Vector parameter to 35009 (30001 +
5000 + 8) and the Read: Vector Length paeter to 3, enabling the master device to
write to O 8 - O 10 within the slave controller.

Registers

Reada 2-register long vector @B-bit integersfrom a slave Unitronics controller, starting at Sl 80,
via Read Holding Registers (Command 6049 i master PLC registers, Ml 101-109

f Unitronics PLC as the MODBUS master

Store 4080 into Sl 142 (Slave: Start of \@gbarameter), 2 into Sl 143 (Read: Vector
Length parameter), 3 into S| 144 (Master: Operand Type),and 604 into Sl 140. Within
the slave PLC, the master PLC will read tadues of Ml 32 - MI 40 and copy them

into its own registers, SI 80 - S| 81.

SCADA as the MODBUS master

In the SCADA application, set the Slavea®f Vector parameter to 40033 (40001 +
0000 + 3), and the Read: Vector Length parameter to 9, enabling the master device to
read Ml 32 - MI 41 witim the slave controller.

Note » M91 does not support 32-bit registers.

Write a 6-register long vector d6-bit integersinto a slave Unitronics controller, starting at Ml 32,
via Preset Registers (Command 606); the satace is Ml 100 - 105 in the Master PLC

f Unitronics PLC as the MODBUS master

Store 32 into Sl 142 (Slave: Start of Vector parameter), 6 into SI 143 (Read: Vector
Length parameter), 3 into S| 144 (Master: Operand Type),and 606 into SI 140. Within
the slave PLC, the master PLC will copy iteeimal registers values from Ml 100 - 101
into the slave's MI 32 - MI 38.

SCADA as the MODBUS master

In the SCADA application, set the Slavea®tof Vector parameter to 40033, and the

Read: Vector Length parameter to 6, enabling the master device to write to Ml 32 - M
37 within the slave controller.
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Counter
Building a Counter

If you want to use a counter in your application, you build it using:

f Math function
f Compare function
f Store function
Use a Positive / Negative Transition contactlmmevent operand to activate the counter.

Example:

You want to count the gross number of a product traveling across a conveyor belt. There is a sensor (e.g.
photocell, limit switch or proximity switch) at a specifioint across the conveyor belt which senses the product

as it passes.

The sensor is connected to an input. The Positive Transition from this input advances the counter by one.
When the counter value reaches the maximuiineid value, the counter will reset to 0.

Counter Ladder example:

f Input 1 is the sensor
f Ml 2is the Counter
f The maximum defined value is 25000.

Keep in mind when building your counter that adding a number to 32767 will return a negative number.

Counters are featured in several sample applicatioos,agithe applications ' Time Interval- SI 1', 'Outputs-
activate in sequence’, and 'Loggin@iag values'. These applications may be found by selecting Sample U90
Projects from the Help Menu.

Timers

Timers (T)
U90 Ladder offers 64 On Delay Timers. Timers haveeagirvalue, a current value, and a bit value. Timers
always countlown from the Preset Value. €himer value is 14 bits.
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Click on the Timers folder in the Program Navigation pane to display the complete list of Timers. Scroll down
to view the complete list.

To place a Timer in your program, place di coil in a net, and select T.

Timer resolutions

10m$ (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.

Note that:

f A Timer value can be displayed in asbiay as a current or elapsed value/

f The Resolution field is Read-only. The resolution is a function of the Timer Preset Value.
f You cannot change thresolution of a timer when the application is running.
f

A timer'scurrent value can be changed at any time, incluglimhen the timer is active. The new
value can be either greater or smaller tharptlegious value; storing 0 into a timer's current
value stops it immediately.

f A change of Timer Preset value without changhmegresolution will take effect when the timer
restarts.

f 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.

f During Stop mode, timers continue to run.

Setting Timers
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To set a Timer's time:

After selecting the Timer's Address, the Timer value field is activated.

1. Enter the time.

2. You can also write the time into a Timer via the Timer list window

Note that the Resolution field is Read-only. Theotetion is a function of the Timer Preset Value;

A Timer's maximum preset value is:

Note that the time format iBlH:MM:SS.hh .
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)

Note that:
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A Timer value can be displayed in aspiay 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 thresolution of a timer when the application is running.

A timer'scurrent value can be changed at any time, incliglimhen the timer is active. The new
value can be either greater or smaller tharptegious value; storing 0 into a timer's current
value stops it immediately.

f A change of Timer Preset value without changhmeyresolution will take effect when the timer
restarts.

f 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.

~ ~ — —

How Timers work
A Timer operand allows you to count time according to certain logic conditions.

A Timer has

f Presetvalue

f Current value

f Start and Run condition
f Bit Value

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

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

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

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

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

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

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

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

If, however, Key #1 is released before TD1 has finished, the timer stops. When Key #1 is pressed again, TD1
again begins to decrement from 5 seconds.
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&C1 Give the user a signal for the DCD

&CO Don't give the user a signal for the DCDfées to LED indications where relevant)
ATSO0=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 timemwkD is not detected, until the string NO CARRIER i ;
shown. If the value is 255, theretleD signal will not fall—even ithe 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 ar 1 after
the +++ command.

Note Inthe M90, this value is fixed on the M90 side and is not entered into the modem. If the
controller cannot hang up, register Shduld 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 iflidad, you can use Hyperterminalittialize the modem to SMS mode.

Command Description Notes

at+cpin=2? 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 witt  Should return one of two answers:

the local cellular provider? X +CREG: 0.1

The SIM is registered with its local provider.
X +CREG: 0,5
The SIM is inroaming mode.

at+cmgf=1 Go to text mode

Notes » Commands including question marks are run for verification twice. If the command
is not verified during the second attempt, the attempts stop.
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. 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.

. 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
f The controller uses the Send command, containing the number to be called: AT+CMGS= "phone
number”.
f The controller then waits for the reply ™>'.
f When the " is received, the controller sends the message, ending the line with CTRL_Z

fIf 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.

fIf:
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:

f1It receives the command: +CMTI: “SM” ,xx. Xx is a number in the controller's memory, 1 to 20.

f When the message is received, the controller asks the modem for the text via the command
AT+CMGR=xx

f The modem replies with +CMGR, including the phone number, status, text, and concluding with
OK.

Note * 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.

'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.

‘Sniffer’ is ‘COM’ is
connected to connected
the external to the
device. PLC.
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