About Communications Protocol FBs Stronalz 12

Protocol FB  1ep rev: 050408
Changes in V5.00

Known Issue: Previous to V4.54
Changes in V1.40
Changes in V1.36

Use the Communication Protocol operations to enable your controller to exchange data with external devices,
such as frequency converters, bar-code readers, and printers via a Vision COM port. Protocol operations are
located on the FBs menu.

How the Protocol FB communicates data between Vision controllers and other devices

A device, such as a magnetic card reader, may use its own proprietary protocol. If you know the protocol's
structure, you can use the Protocol FB to structure messages accordingly. This enables a Vision controller to
exchange data with the device using the device's own protocol.

Note that before you can use Protocol operations, you must configure the COM port to be connected to the
external device in accordance with the device's requirements. This is done by placing a COM Port Init FB in your
Ladder application.

Basic Example

For more information regarding Protocol operations, refer to the topics below.

FB Operations
Configuration
Scan

Send

Copy Buffer Contents

Reset Buffer
Note s+ Reset Buffer must be used in the Ladder application to enable new messages to be received.
¢ If you want to access a PLC via PC, remember that a PC accesses a PLC via a serial port.
Vision controller ports are served by three communication buffers. Note that if all three
buffers are busy processing communications, new requests are ignored until a buffer is free.

Examples

Sample applications may be found in the VisiLogic Examples folder. This folder contains field-tested VisiLogic
(.vlp) sample applications. You can open this folder via the Help Menu.

The folder is typically located at: C:\ProgramFiles\Unitronics\VisiLogic\Examples\Verx.xx, where x.xx indicates
the version of VisiLogic.

Related Topics

Variables

Checksum Configuration

Communication Protocol Error Messages

Com_Port Init

PLC-side Modems

Modem Status, Operands, and Error Messages

Modem Troubleshooting

System Operands (SI) (SL) _(SB) _(SDW)

ASCII Table
Protocol: Configuration

You create messages and attach variable data in Protocol Send and Scan operations. Each operation is linked to
a Protocol Configuration. When a Send operation is called in your program, the Configuration determines which
COM port is used for outgoing messages; when a Scan operation is activated, the PLC monitors that COM port
for incoming messages.

Note ¢ The Configuration should be placed in the Main Routine, before any other FB operations. If the
configuration is not active, Protocol operations will not be processed.

¢+ Before you place this FB in your Ladder, you must use a COM Port INIT FB to configure a COM
port.
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 Protocol Configuration ﬂ
Mame : ISewo
Com Pon: -

Function in progress : |MB 20 : Function In Prograss

~
Status |h-1| 20 Statug J
u] s I Cancel | Help |

Parameter Function

Name Identifies the configuration. You use the name to link Protocol Send and Scan operations to a configuration.
COM Port Determines which port is used for communicating the configured protocol.

Function MB Link an MB; this MB will be ON when the Configuration is processing Scan or Send operations.

in Progress

Status MI If errors occur when the Configuration is used for a Send or Scan operation, the value of the linked MI

indicates which error has occurred.
Related Topics

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

Protocol Status Messages

Protocol: Scan

A Protocol Scan operation contains messages. Activating the Scan causes the PLC to check if it has received
any of the messages contained within the Scan. The PLC can only receive messages that are contained in a
Scan FB.

Each Protocol Scan operation is linked to a particular Protocol Configuration.
The Scan only registers messages that are received via the COM port defined in that Configuration.

Scan is located under FBs>Protocol.

Note ¢ In order to receive new messages, you must clear the communication buffer by using the
Reset Buffer operation. You can save the contents of the buffer at any time by using the
Copy Buffer operation.
+ Maximum message length is 500 characters; a message may include up to 50 variables.
Note that with in the body of a message, no section--whether text or variable--may exceed
255 characters.

Max. 255 chars

Section Section Section Section |
Header Text Wariahle Text Wariakhle I Footer
Message Buly |

Mazximum total meszage length: 500 characters
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= To create fixed text, click on

3 aline and type

v Start Of Test [STH)

Terminators
¢ End Of Test [ET]

Length: |4 -
rx:

ETx:

End Of Mezzage

Length: |1 -

ETx

" Meszage Length

| =]

" Silerce: Duration [mS]

| =]

Seszion Complete:

Mumber of Bytes received:

|MB 2 Seszion Complete

-

|MI 3 Mumber of Bytes recerved

]

Index of Received Mezzage: |MI 4 Index of Received Meszage

(]9

-

Cancel Help

Message index

Identifies the incoming message.

This enables you to define the length of each incoming message, via the drop-down box that follows Message
index #. Scan Length causes the Scan FB to use the length of a message--including header and terminator--to
define whether an incoming message is legal.

The length of an incoming message cannot be less than the length specified in the Scan operation.

Note ¢ This parameter overrides Start Of Text and Terminator settings.

If you use Scan Length, arrange the messages in ascending order, for example, message #0 may contain 3
bytes, #1 may contain 4 bytes, #2 may contain 6 bytes, etc.

Check Start Of Text to use an STX parameter to indicate the beginning of a message.

e Length:
Enter the number of bytes required by the external device's protocol to mark STX.

e STX Character: Click a 'byte' box and select an ASCII character
Select one of the terminator parameters to indicate where the message ends.

Scan Length

Start of Text (STX)

Terminators

Parameter Function
Session MB Turns ON when: Turns OFF when
Complete e Turns ON when the PLC receives e Turns OFF whenever the Protocol Scan operation is called by the
a valid message, including the program.
message's STX and terminator, e Turns OFF when a Reset Buffer operation runs.
after the Linked Configuration's i i k .
Function in Progress MB turns In your program, link the Session Complete bit to a positive
OFF. transition contact, then use this condition to activate a Copy Buffer
FB, as well as number of Bytes Received and Number of Received
Message.
Note +
-If the PLC receives a message which is not defined in the Scan FB, the message is invalid. The Message
Received MB remains OFF.
-If a message in the Scan FB contains a Numeric Variable field', and the PLC receives this message with non-
numerical characters in the field (except for leading spaces), the message is invalid. The Message Received MB
remains OFF.
-An example of leading spaces is if, for example, the Numeric Variable field is 4 boxes long, and the
'number’ 22 is received. In this case, the Scan FB will register the number22 preceded by 2 leading spaces
(L_22).
Number of MI This holds the number of bytes currently in the buffer. It is initialized by the system when a different message is
Bytes Received received.
Index of MI This holds the index number of the received message. It changes when another message enters the system.
Received The value in the linked MI is valid only when the Session Complete bit in ON. During this time, the linked MI
Message contains the index number of the last valid incoming message.

Once an invalid message has been received, the first incoming character of any message causes -1 to be written
in the linked MI.

Protocol Messages

Messages can include:

file://C:\Documents and Settings\Agnieszka\Ustawienia lokal ne\Temp\~hh70F1.htm 2009-11-27



About Communications Protocol FBs

* Fixed Text

Tainclude &
variable, click an
thiz icon

Variables appear
in number ed
fieldz

¢ Protocol Scan

Fixed text is
created by

clicking on & line
and typing

#* Variables
#* Control Characters
Example

Scan operations containing more than one message

Related Topics

Protocol: Configuration

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

Communication Protocol Error Messages

ASCII Table
Protocol: Send

Strona4 z 12

Each Protocol Send operation is linked to a particular Configuration; outgoing messages are sent via the COM

port selected in that Configuration. Send is located on the FBs menu.

Inzerts a Add & Delete all Zelect the name of
control delete the configuration to

MEsSage s :
character messages 9 be uzed inthe scan

Wariable into
the message

M 0 1 0 3 00 2 5 [ 1 1
Message 0 3 0 4 0 0 2 5[0 1

Inzerts a ['5_(|

Advance

e U EF A message can contain fixed text, contraol
< | characters, and variables >

[v Start OF Text (ST v EndOF Text [ETH]
Length: |q - Length: |1 -

s | e |
End Of Meszage ETx

Send Meszage number |MI B Send Message number J aFk. | Cancel | Help |

Start of Text (STX) Check Start Of Text to use an STX parameter to indicate the beginning of a message.

e Length:
Entgr the number of bytes required by the external device's protocol to mark STX.
e STX Character: Click a 'byte' box and select an ASCII character .
End of Text The ETX parameter indicates where the message ends.
(ETX) e Length:

Enter the number of bytes required by the external device's protocol to mark ETX.
e ETX: Click a 'byte' box and Select an ASCII character .

End of Message format:

- Note that the protocol may require that a checksum be either part of the message body or part of the End Of

Message
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- If your protocol requires a checksum as part of the End of Message,click the End of Message button to define

checksum placement and format.

- Use the options to configure the checksum according to the requirements of your particular protocol.
Send Message Number Determines which message in the FB will be sent.
In the program, store a message index numbers in the linked register. When the FB is called, message whose
index number currently in the linked MI will be sent.

Advanced Button

Protocol Messages

Messages can include:

®* Fixed Text
#® Control Characters
#* Variables

Example

Related Topics

Checksum Configuration

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

Communication Protocol Error Messages

ASCII Table

Protocol: Copy Buffer Contents

You can copy the current contents of the buffer which receives incoming messages at any point in your

application by including the Copy to Buffer operation, which is located on the FBs menu.

This operation copies whatever information is in the buffer at the time the operation is called.

Note ¢ Note that copying the buffer contents is optional.

. Maximum message length is 500 characters; a message may include up to 50 variables. Note
that with in the body of a message, no section--whether text or variable--may exceed 255

characters.

Max. 255 chars

Section Section Section Section |
Header Text Wariakle Text Wariakle I Footer
Message Body [

Maximum total message length: 500 characters

Thiz iz the start of the vectar of
regizters to which the buffer
conterts will be copied

BN EMO

Copy Format
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Use the Session Complete bit to activate a Copy
Buffer FB, az wwell 2z record the Number of Bytes
Received and Mumber of Received Message.

ME 40

Seszsion
Complete
{ P EMN EMO EMN  ENO
e STORE e STORE
) M1 1015 A sl Ml 2 k11020 Aa Bl Ml 3
~|[Mumber of Bytes Current ] Murnber of mesage
R ENCY
PROTOCOL
[-0F BLIFFEH M4
MB-J2-10C-.. Copy to

Related Topics

Checksum Configuration

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Variables

Checksum Configuration

Communication Protocol Error Messages

Protocol: Reset Buffer

In order to receive new messages, you must clear the communication buffer by using the Reset Buffer
operation, which is located on the FBs menu.

Note ¢ Note that the Session Complete bit turns OFF automatically when the Reset Buffer operation
runs.
¢ Maximum message length is 500 characters; a message may include up to 50 variables. Note
that with in the body of a message, no section--whether text or variable--may exceed 255
characters.

Max. 255 chars

Section Section Section Section |
Header Text Wariahle Text Wariakhle I Footer
Message Buly |

Mazximum total meszage length: 500 characters

3 MB 10[R] EX  EMNO—
Session FROTOCOL -
Complete EUFFER RST; -

Pl Servo

Related Topics
Protocol: Configuration

Protocol: Send

Protocol: Scan

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

Communication Protocol Error Messages

Variables
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Variables enable you to send and receive a variety of dynamic data from your process.

Variable Types: Send

Toinclude s
wariable, click an
this ican.

“ariables appear in
numbered fizlds. To open a
variable, double-click ts field.

P!
Advanced. . I

=

The PLC sends messages via the Configuration linked to the Send operation. These are the types of variables
that can be attached to an outgoing message.

#® Binary text
® Numeric

Stream

Stream Variable Format
List of texts

Checksum
Date
* Time

Variable Types: Scan

The PLC scans for messages that enter the system via the Configuration linked to the Scan operation. These
are the types of variables that can be attached to an incoming message.

To correctly identify incoming variables, use either Scan Length, or include fixed text.

Notes ¢  gcan Length can be defined for each message via the drop-down box that follows Message
index #. Scan length causes the Scan FB to use the length of a message to define whether an
incoming message is legal.

This parameter overrides Start Of Text and Terminator settings.
If you use Scan Length, arrange the messages in ascending order, for example, message #0
may contain 3 bytes, #1 may contain 4 bytes, #2 may contain 6 bytes, etc.

+ If a Scan operation contains more than one message with identical variables that use the
same format, the PLC will overwrite the variable values as they are received.

To enable the PLC to differentiate between the messages and their attached variables, include fixed text and/or
control characters within the message.
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The FLC can use Fixed Text to identify variables, even if the wariables uze identical formats.

- P i i i W
3 B 2 0| D3, B+ | P Ceardll | Select Mame : |Protocol_1 -
: 0 -
If received messages are
different lengths, you can I L
uze Scan Lendth to identify 2 S Ywhen these identical variables are
incoming variables. 3 received, the PLC will write the values
Inthis case, fixed text does > | into the correct registers . >
I (S0 i (12 Lt == ¥ Start OF Text (ST Terminators
if messages are arranged
in order of descending ¢ End Of Text [ETH) " Message Length
length .
Length: |4 - Length: |4 - | J

v DN | o DR [ SO
End 0f Message ETX | =l

Seszzion Complete: |MB 2 Seszsion Complete J
MHumber of Bytes received: |MI 3: Number of Bytes received J
Index of Received Meszage: |h-1| 4 : Index of Received Meszage J Ok, Cancel Help

® Numeric Receive
#® Receive Stream
#* Checksum
Click to view an ASCII Table

Related Topics

Protocol: Configuration

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Checksum Configuration

Communication Protocol Error Messages

ASCII Table
Checksum Configuration

Use the options to configure the checksum according to the requirements of your particular protocol.

Format Select the data representation method: Decimal ASCII, Hex as ASCII, or Binary.
Calculate Offset The two Offset parameters determine the delimiters of the data to be calculated for checksum.

Calculation Type This is the type of calculation that will be performed on the data defined above.
SUM

XOR

CRC: acronym for Cyclic Redundancy Check, a procedure used in checking for errors in data transmission. A complex
polynomial is used to generate a number that is based on the transmitted data. The sending device performs the
calculation before transmission, and then sends the result to the receiving device. The receiving device repeats the
same calculation after it receives the data. If both devices arrive at the same result, the transmission is assumed to
be error-free. This is called a redundancy check because each transmission includes not only data but extra
(redundant) error-checking values

CRC-16
CRC-CCITT

2's complement
Modulus method 256 (100H): 8 bits

65536 (10000H): 16 bits

Checksum Length This determines the length of the field which will hold the calculated checksum result.
Example

Advanced: Set From Value and To Value determine a range for the checksum result ;if the final value falls within these limits, the
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Limits function can automatically add a set value to the calculated checksum.

Related Topics

Protocol: Configuration

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables
Communication Protocol Error Messages

Protocol Status Operands and Messages

The Status Operands show the state of Protocol communications.

All of the Status operands linked to Protocol FBs should be assigned Power-up Values; bits should be reset, and
registers initialized to 0. To learn about System Operands connected to modems and COM Ports, check the
related topics at the bottom of this topic.

rotocol Configuration |

Mame ; ISewo

Com P -

Errar messages
are indicated in the
M you link to the Function in pogress : |MB 20 : Function In Prograss J

Status parameter

E:?atus : |M| 20 Statuz J

] 8 I Eancell Help |

Protocol Operation Status Operands
When you place a Protocol Configuration your application, the linked operands indicate the status of Protocol operations.

Function in Progress MB Turns ON when: Turns OFF when
?hiws Ttatus of e Configuration begins e The Protocol: Configuration is finished.
rotoco!
Configuration e When Send or Scan begins e When Scan is complete, when the PLC receives the
Note ¢ Messages cannot be sent while this MB is message's STX and terminator.
ON. Use an indirect contact for this MB as an e The Status Message indication changes

activating condition for Send operations.

Status Messages MI e Automatically initialized to 0 when a Protocol operation is activated.
e Updated at the end of each attempt to communicate via the Protocol Configuration.

e Indicates status of Protocol communications, according to the table below. Note that the current value
always shows the most recent status.

Value Error Message Indication
0 No Error Operations successful
1 Send: General Error Indicates an unknown system error.
2 Send: COM Port busy The COM port that is selected in the active Protocol
Configuration cannot currently be accessed.
3 Send: Invalid Message Index The message that is referenced in the Send operation
does not exist.
4 Send: Invalid Operand Type The message references an operand type that does not
exist in the system.
5 Send: Invalid Operand Address The message references an operand address that does
not exist in the system.
Send: Data Overflow The message data exceeds 512 bytes.
Send: Format Error The message contains variable fields that are not long
enough for the attached variable data.
257 Receive: General Error Indicates an unknown system error.
258 Receive: Invalid message The received message does not exist in the system.
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259 Receive: Checksum Error The message may have been corrupted during
transmission.

Related Topics

Protocol: Configuration

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

Example: Mitsubishi Frequency Converter

Examples

Basic Example

Advanced Mitsubishi Frequency Converter

Related Topics

Protocol: Configuration

Protocol: Send

Protocol: Scan

Protocol: Reset Buffer

Protocol: Copy Buffer Contents

Variables

Checksum Configuration

ASCII Table

COM Port: Init

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

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

#* To initialize the CANbus port.

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

Notes ¢+ COM Init is generally performed once in a program. It is usually a power-up task, however a
one-shot transitional contact may also be used.
. All Vision controllers comprise RS232 serial ports. Some Vision controllers do not comprise
RS485 ports. Check your Vision model's specifications.

To learn how to implement RS485 with different Unitronics' controllers, refer to RS485 Options .

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

. Where appropriate, use the system operands that are connected to the COM ports and that
service communications.

file://C:\Documents and Settings\Agnieszka\Ustawienia lokal ne\Temp\~hh70F1.htm 2009-11-27



About Communications Protocol FBs

Click the drop-down arrow to Click the drop-down
zelect a specific COM port and arrow to zelect ether
to access the CAMbUE port. RS232 or RS485.

B Com Initialize

Eaud Riate: Panity.

Standard:
~| |Rsz32

| 5600 | |Mone
RS232 Time Dut: Stop Bits:

[T lgnote Break

arrowy to inttialize a
modem and activate
modem options.

|

|2 sac ﬂ |‘| j Restoe Defaultsl
& Modem Settings
Click the drop-down J

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

® Modems
® CANbus Networking
Examples

Stronal1lz 12

The applications below use the COM Init function. To locate application examples, select Examples from the

Help menu.

# SMS messaging.vip

* GPRS.vIp

* MODBUS Slave.vip

* MODBUS Master.vip
Related Topics

COM Port and Data Communications

Dial and Hang-up

Dialing from the controller's keypad

Modems

Last Call (CLIP) - Identifying Callers

COM Port/Modem Status, System Operands, & Error Messages

CANbus Networking

RS485 Options

MODBUS
MODBUS IP
Ethernet: Card Init

SMS Messaging

Communications Protocol FB

Placing a Function in a Net

System Operands (SI) (SL) (SB) (SDW)

Operands
Find

ASCII Character Table
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