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o.2 Simple Application Controllers

Foreword

This manual contains text, diagrams and explanations which will guide the reader in the
correct programming and operation of the a2 series controller.

Before attempting to install or use the a2 Series Controller this manual should be read and
understood.

If in doubt at any stage of the installation of the a2 Series Controller always consult a
professional electrical engineer who is qualified and trained to local and national standards
which apply to the installation site.

If in doubt about the operation or use of the a2 Series Controller please consult the nearest
Mitsubishi Electric distributor.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible application of this equipment, you must satisfy
yourself as to its suitability for your specific application.

Please contact a Mitsubishi Electric distributor for more information concerning applications in
life critical situations or high reliability.

This manual is subject to change without notice.

This manual confers no industrial property rights or any rights of any other kind, nor does it
confer any patent licenses. Mitsubishi Electric Corporation cannot be held responsible for any
problems involving industrial property rights which may occur as a result of using the contents

noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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Guidelines for the safety of the user and protection of 0.2 Simple Application
Controllers

This manual provides information for the setup and use of a2 Simple Application Controllers
that are being used in data communication applications. The manual has been written to be
used by trained and competent personnel. The definition of such a person(s) is as follows;

a) Any engineer who is responsible for the planning, design and construction of automatic
equipment using the product associated with this manual should be of a competent
nature, trained and qualified to the local and national standards required to fulfill that
role. These engineers should be fully aware of all aspects of safety with regards to
automated equipment.

b) Any commissioning or service engineer must be of a competent nature, trained and
qualified to the local and national standards required to fulfill that job. These engineers
should also be trained in the use and maintenance of the completed product. This
includes being completely familiar with all associated documentation for the said
product. All maintenance should be carried out in accordance with established safety
practices.

c) All operators of the completed equipment (see Note) should be trained to use this
product in a safe manner in compliance to established safety practices. The operators
should also be familiar with documentation which is associated with the operation of the
completed equipment.

Note : Note: the term ‘completed equipment’ refers to a third party constructed device which
contains or uses the product associated with this manual.

Notes on the Symbols Used in this Manual

At various times throughout this manual certain symbols will be used to highlight points of
information which are intended to ensure the users personal safety and protect the integrity of
equipment. Whenever any of the following symbols are encountered its associated note must
be read and understood. Each of the symbols used will now be listed with a brief description of
its meaning.

Hardware warnings

1) Indicates that the identified danger WILL cause physical and property damage.

2 ) Indicates that the identified danger could POSSIBLY cause physical and property
damage.

3) Indicates a point of further interest or further explanation.
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4 ) Indicates special care must be taken when using this element of software.

5) Indicates a special point which the user of the associate software element should
be aware of.

6 ) Indicates a point of interest or further explanation.
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Registration

The company name and the product name to be described in this manual are the registered
trademarks or trademarks of each company.
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1.

Communication Capabilities

The o2 Simple Application Controller has a wide range of communication capabilities that
include remote programming, sending SMS messages to mobile telephones or e-mail
accounts, and reading/writing data using a dedicated protocol. These powerful features bring a
new era of information transfer possibilities to the simple application controllers.

The a2 can be used to monitor and control machines in remote stations and notify
maintenance personnel in case of machine error or emergency situations. Remote monitoring
through the AL-PCS/WIN-E software (version 2.00 onwards), hereafter referred to as VLS, can
provide machine production and status updates as well as enable programming or parameter
updates without the necessity of local access.

The Dedicated Protocol option gives the user the ability to transfer and monitor data from a
peripheral device without the use of VLS software. Programmers familiar with C, C++, Visual
Basic, or similar packages can write specialized communication programs.

Both standard and GSM modems can connect to the o2 controller.

The most powerful function is the ability to send SMS packets to e-mail accounts or mobile
phones.

The new functional block which strengthens the communication from external equipment was
added to a2 Controller (version 2.20 or later).

The new functional blocks is "Short Message Receiving(SMR) "and" Call Detect (CD)."
"Short Message Receiving (SMR)" changes an output by the character string of a mail
account. And "Call Detect (CD)" By GSM modem or an analog modem that supports"Calling
Line Identification Presentation(CLIP)", an output is changed by call RING of a telephone.
This functionality enables messages to be sent from remote locations to maintenance person-
nel or the appropriate staff thus reducing downtime for machines and the necessity for on site
personnel at each location. The a2 Series Controller can connect to a GSM modem or stan-
dard modem to provide remote program upload/download, to monitor devices, set Function
Block parameters, or change the I/O status. Program upload/download can be performed
remotely by a PC that is using VLS software.

The procedure for Dedicated Protocol, which can remotely monitor or set parameters without
using the VLS software, is discussed in Chapters 5 - 9.

Error messages can be prepared and placed on the a2 display to be sent as the SMS packet.
Please refer to section 2.3 to view the available character set for SMS/GSM communication.
The a2 Series Controllers communicates with a GSM or Standard modem from the connection
port on the right side.

Note: The o controller communicates to a modem via the left side port and cannot connect to
a GSM modem.
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1.1  System Configurations

There are four methods of modem communication available in the .2 (AL2-14MR-*,
AL2-24MR-*) Series Controllers
1) Send an SMS packet to a Mobile phone.

2) Send an SMS packet (inside an e-mail) to an e-mail account.
3) Remote access via GSM modem.

4) Remote access via standard Modem.

5) RS-232C Communication for Dedicated Protocol.

The configurations and equipment are listed below.

Using Dedicated Protocol
a2 M
Series il D
Remote Maintenance (Using Telephone Line)
Modem Modem
Tl M| 11— | =1 1
I_ COO0O lolielielle) J
Personal computer
Remote Maintenance (Using Radio Wave), Sending E-Mail - Programming Software
Modem (AL-PCSVIN-E)
GSM - Dedicated protocol
(T} [ vogern | — | =20 [| - E-Mail application
Sending SMS Message Cellular Phone
(Supporting SMS message)
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111 Send an SMS Message to a Mobile Phone

The contents of the display screen will be sent as an SMS packet to a mobile telephone.
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Table 1.1:SMS Message Setup

No. Description
a2 (AL2-14MR-*, AL2-24MR-*) Series Controller
AL2-GSM-CAB

GSM Modem (with SIM card and Antenna)

SMS Provider

Mobile Telephone

Al Bl O] =

1.1.2 Receive the Short Message from a PC and phone

The GSM short message (SM) can be sent from a Mobile phone, a Normal Phone (with SM
functionality) or PC to a GSM modem that is connected to an a2 controller.
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Table 1.2:SMS Message Setup

No. Description

02 (AL2-14MR-*, AL2-24MR-*) Series Controller
AL2-GSM-CAB

GSM Modem (with SIM card and Antenna)

SMS Provider

Mobile Telephone, Normal Phone (with SM functionality), PC
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1.1.3 Detect The Phone Ringing

In case a GSM modem or an analog modem that supports Calling Line Identification Presenta-
tion (CLIP) is called, the number of the calling partner is sent by the modem by the AT notifica-
tion "+CLIP" attached to the RING notification.
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Table 1.3:SMS Message Setup
No. Description

a2 (AL2-14MR-*, AL2-24MR-*) Series Controller
AL2-GSM-CAB

GSM Modem (with SIM card and Antenna)
RS-232C Straight Cable (See Section 1.1.7)
Standard Modem

Mobile Telephone, Normal Phone

o O | W N| =




a2 Simple Application Controllers Communication Capabilities 1

1.1.4

Send an E-mail Message

The SMS packet can be placed inside an e-mail as text. The e-mail address is entered into 0.2

system parameters through the VLS software or the controller main menu. Refer to chapter 2
to 4 for further detailed information.
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Table 1.4:GSM Modem E-mail Setup

No. Description
02 (AL2-14MR-*, AL2-24MR-*) Series Controller
AL2-GSM-CAB

GSM Modem (with SIM card and Antenna)

GSM Gateway Provider

Standard modem

Straight cable
PC with VLS software

N Ol O | W] N~

The SMS packet will be the contents of the Display screen as the Input pin for the SMS/GSM
Function Block comes ON.

The display screen consists of 4 rows of 12 columns as shown at right.

4 Rows

12 Columns
When the Display contents are placed into the SMS message or the e-mail message, they col-
umns will be lined up as a continuous string of 48 characters.




a2 Simple Application Controllers Communication Capabilities 1

1.1.5 Program/monitor from remote PC using a GSM Modem

Use the VLS software to monitor and set parameters and bit devices or to upload/download
programs.

N VLS
Program /

Table 1.5:GSM Modem Program/Monitor Setup

No. Description
1 |02 (AL2-14MR-*, AL2-24MR-*) Series Controller
2 |AL2-GSM-CAB
3 |GSM Modem (with SIM card and antenna)
4 | GSM Gateway Service Provider
5 |Standard Modem
6 |RS-232C Cable specified by Modem Manufacturer
7 | PC with VLS software

1.1.6 Program/Monitor from remote PC using a standard Modem

Use the VLS software to monitor and set parameters and bit devices or to upload/download
programs. The Modem on the PC end must be a serial communication modem.

@® @
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Table 1.6:Standard Modem Setup

No. Description
1 |02 (AL2-14MR-*, AL2-24MR-*) Series Controller
2 |AL2-GSM-CAB
3 |RS-232C Straight Cable (See Section 1.1.7)
4 |Standard Modem
5 |Standard Modem
6 |RS-232C Cable as specified by Modem manufacturer
7 |PC with VLS software
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1.1.7 RS -232C Straight Cable

The cable pinout and connector information is given below.

AL2-GSM-CAB Side Modem Side
(9-pin D-Sub female) (25-pin D-Sub male)
©,
®
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1.2 Dedicated Protocol Communication

The a2 (AL2-14MR-*, AL2-24MR-*) Series Controller can transfer data To/From a personal
computer, HMI, or other peripheral equipment via Dedicated Protocol. Programs for Dedicated
Protocol can be written in C++. Visual Basic, or similar high-level programming languages.

Please see the information in Chapters 5 for more information on Dedicated Protocol.

1.2.1 Dedicated Protocol Configuration

The peripheral equipment acts as the Master in the Dedicated Protocol configuration. The

communication takes place via a 1:1 RS-232C communication link.
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Table 1.7:Dedicated Protocol Setup

No. Description

1 |02 (AL2-14MR-*, AL2-24MR-*) Series Controller
2 |AL2-GSM-CAB Cable
3 |RS-232C Cross Cable (see section 1.2.2)
4 | PC or other peripheral device

1.2.2 Diagram for RS-232C Cross Cable

The pinouts and connector types for the RS-232C cross cable are shown in the figure below.
Both the connectors and the wiring are equivalent so that either side can be connected to the

AL2-GSM-CAB or the peripheral device.

(9-pin D-Sub female)

(9-pin D-Sub female)

@OPLVW®OO
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2,

2.1

SMS/SMR/CD Functions and the Modem Setting

SMS messages can be sent to mobile phones and e-mail accounts via a GSM modem if
certain parameters in the a2 controller are correctly configured.

The output of SMR changes, when the command text is exactly included in Short Message.
The output of CD changes, when called from the modem that supports Calling Line Identifica-
tion Presentation (CLIP).

These parameters can be set quickly and easily in the VLS software or from the front panel
keys.

Refer to section 1.1 for the system configuration.

Set the parameters of the GSM modem from VLS software.

The Visual Logic Software (VLS) provides the easiest method to \indow Holp

set the parameters and download them to the controller. The Select Controller Type...

communication method is the first setting necessary in the VLS User Defined lcons ’
software. Function lcon Set 3
When use a standard modem by CD Funcion Block, see section St wite Colar
3.3. Set Baze Color
Date Format

Open or start a new program and then choose “Option” on the O T T T

. « . . . » FRadio Clack. ..
menu bar. Click “GSM and Serial Communication” to open the Language...
dialog box necessary to begin parameterisation. Menu Call Key.

G5M and Senal Commuricatian...
Dedicated Communication. ..
Analag nput.
Select Font
Fazzword

v Grid

w Show Grid
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211

GSM & Serial Communication Dialog Box

The GSM and Serial Communication Dialog Box is used to set the equipment and
communication type for the controller.

Refer to the AL-PCS/WIN-E Software Manual for further information concerning VLS.
Click the “GSM” option to enable GSM telemetric functionality.

G5M & Senal Communication |

— Maodem

A)—(Cailse )
B) — (o ) | =
INEW j

: [
(Eln Code I | E )
[™ Pin Code with the guotation mark. F )
[T Bemcte écoess G)

D) —— " Other )

( Initialize todem... — |)

H) —E [ata Format -}
Drata Bit Parity Stop Bit Baud R ate

E N R I EEE =l

] Cancel | Help |

A) Not Use

This default setting is for situations in which no communication will be used. The AT command
is not activated.

B) Modem

This setting is used when a standard modem will be connected to the a2 for use in Remote
Access.

C) GSM

This setting is used when a GSM modem will be connected either to send an SMS message or
for Remote Access.

D) Other

This setting is used for Dedicated Protocol communication.

E) Pin Code

The GSM PIN (Personal Identification Numbers for use of GSM)

F) Pin Code with the quotation mark

GSM SIM PIN is sent to the modem in quotation marks (necessary for Sony Ericsson GSM
modem)

G) Remote Access

Setting to allow GSM modems to have Remote Access.

H) Data Format

Settings for Com ports and message protocol.

1) Initialize Modem

AT Command used to initialize a modem. See section 2.1.2 for more details.
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21.2 The “Initialize Modem...” Setting

When the “Initialize Modem...” button is clicked, the “Initialize Controller Modem” dialog box is
displayed. This box is used to enter the AT command for the modem and the “Power On

Delay” time.
A)—
— Power On Delay
ID
B) - Sec

k. I Cancel | Help |

A) Initialize Command

Enter the AT command for the modem. This setting will be automatically entered if one of the
preconfigured modems is chosen, see section 2.1.3.

B) Power On Delay
The Power On Delay will set the time in seconds that the a2 will wait on power-up before
sending the Modem Initialization command. The delay can help to ensure that the modem is

ready to receive the signal from the 0.2 in case there is a difference in the time necessary to
power-up each item.

2.1.3 Pre-Configured GSM Modem Initialization Setting

If using the Modem or GSM option, a preconfigured modem can be used. Choose the down
arrow to view the modem options.

G5M & Senal Communication |

— Modem
€ Mot Use

" Modem
) G5M

M hd

e
itzubizhi Electric MIk-GOT
Siemens TC35i

Bemote Acceszs

= Other
Initialize Modenm... |
Data Format
Data Bit Farity Stop Bit Baud Rate

E =l [None = R EEE =]

k. Cancel | Help |

Choose one of the listed modems and the AT command will be automatically entered into the
software parameter settings in “Initialize Modem...” The frame above shows a preconfigured
setting for a GSM modem. The option for the GSM modems is listed below.
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GSM Preconfigured Modems

Please refer to the Table 2.1 for information on the pre-configured modems available in AL-

PCS/WIN-E for GSM modems.

Table 2.1: GSM Preconfigured Modem Setting

Maker name Model name Modem command (AT command)
Mitsubishi MIM-GO01 AT+IPR=9600;+CICB=0;+IFC=0,0;+CMEE=1;E0S0=2&W
Siemens TC35i AT+IPR=9600;+IFC=0,0;+CMEE=1;E0S0=2&W
Siemens MC35i AT+IPR=9600;+CMEE=1;E0S0=2&S0\Q0&W
Siemens Siemens M20T | AT+IPR=9600;+IFC=0,0;+CMEE=1;E0S0=2&W

Sony Ericsson GM29 AT+IPR=9600;+IFC=0,0;+CMEE=1;E0S0=2&W
Tixi HNG1 AT+IPR=9600;+CICB=0;+IFC=0,0;+CMEE=1;E0S0=2&W
Wavecom WMOD2 AT+IPR=9600;+IFC=0,0;+CMEE=1;E0S0=2&W

AT Command Profile for GSM Modems
Please refer to the Table below for information on the AT command for GSM modems.

Table 2.2: AT Command Reference for GSM Modems

Example Setting
Item Content
Siemens M20T
Enable command echo Echo mode OFF EO
Set number of rings before Enable automatic answering on the ring S0=2
automatically answering the call twice
Set C'II‘CUI'[ data set ready (DSR) DSR always ON &S0
function mode
» Specifies the method which will be used
by TE when data is received from TA:
None _
Set TE-TA local data flow control |, g e ifies the method which will be used | 17 O~ 00
by TA when data is received from TE:
None
Report mobile equipment error Enable result code and use numeric value +CMEE=1
Set fixed local rate Baud Rate: 9600 bps +IPR=9600
Store current parameter to use The user profile is stored in non-volatile W
defined profile memory

Note:

Additional parameters for the Siemens M20T GSM modem can be included via editing the

GSM.ini file.
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Note:

The Siemens M20T GSM modem has been used as the default modem for the 0.2 Series
Controller, however, if the user has installed a GSM modem of their choice with a different AT
command then additional AT commands can be included.

Having installed VLS to the Program files directory.

C:\Program Files\Alvis\BIN

please choose the GSM.ini file that contains AT information for GSM modem selection in VLS.
Contents of the GSM.ini file:

; This is GSM.ini File, used to Display GSM Modem Models

: and their Initialization commands. This file is used

; while Initializing the Controller GSM.

; Please add any new Modem models and Initializing commands
; only at the end of the file. An example is given below:

;1="USRobotics XXX","AT&F"

; Here "1" is serial number in increasing order

: "USRoboticsXXX" is GSM Modem model

;  "AT&F" is the initializing command (Max 64 Chars).

’[Modem]

1="New",
2="SIEMENS M20T","ATE0S0=2&S0;+IFC=0,0;+CMEE=1;+IPR=9600&W"

Simply follow the instruction listed above, subsequently, the additional GSM modem will be
included with attached AT command string.
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2.2

The GSM/SMS Function Block

The GSM/SMS Function block is the trigger to send SMS messages. To enter or edit the GSM/
SMS parameters, double click on the icon to open the Short Message Service dialog box
described in Section 2.2.2.

When two or more Function Blocks are trying to send a message at the same time, the first to
connect will send its SMS message. The other GSM/SMS FB(s) will be placed in “Wait” status.
All the FBs will send their messages in turn.

A) The Input Signal
The a2 controller will send the SMS message to the chosen destination when the input pin is

activated. Even if the Input pin is turned OFF during the process, the operation will continue
until the message is sent or three retries have been completed.

Input signals will be ignored when the Output pin is On or the when the Function Block is in
“Wait” status.

B) The Output Signal

The Output signal comes ON when the SMS message has been successfully sent or the final
retry has taken place.

If the Input signal that began the operation remains ON, the Output will remain ON.

If the Input signal turns OFF during the send operation, the Output signal will remain ON for
one program scan after the send operation is complete and then turn OFF.

C) The Word Output
Check the status of the transmission by checking the Output Word data. The data can be
checked in the program or by connecting the Output Word data to a Display FB.

Table 2.3: Output Word Value

Bit Description

b0 Transmission is Complete

b1 Transmission or retry in Progress

b2 Transmission is in “Wait” status

b3 Transmission Failed

b4 Transmission did not occur due to an SMS Parameter Error
b5 - b15 Reserved, will always be 0
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2.21

After the Input Pin is turned OFF, the Word Output will also be reset to 0 when the
communication is complete.

Note:

The Word Value will display a hexadecimal number. Convert the hexadecimal number to
binary form to check the values against Table 2.5 Output Word Value parameters. It is possible
that multiple bits will be ON simultaneously.

The status of the entire controller can be seen in the Diagnosis of Controller dialog box
described in Chapter 4.

Note:

Transmission of UCS2 encoded short messages to an email account is not necessarily sup-
ported for a SMS Gateway. In the event no support by the SMS Gateway, UCS2 encoded short
messages cannot be sent to an email account and a fax machine.

Please contact the used GSM network provider.

The Short Message Service (SMS)

The Short Message Service dialog box is used to choose whether to send the SMS message
to a mobile phone or an e-mail address. If an e-mail message is chosen, the address is
entered in the E-mail entry block at the bottom of the box. Only one e-mail address can be
entered per GSM/SMS Function Block.

G5M 5M5 [Short Meszzage Service] |

— Comment

I (|7 Display Signal Numl:uer) B)

¥ Display Comment

D) —5Sk5S Service Center )

Far abile |+49555555555

For E-mail |+48444444444

*alid Period |24 Hours 0 Minutes

( Destination

Ize | I ame | Phone Murmber -
E) = Telekaom 3465
Q k.aren D 34h4RE788967

2 F.urt E 73639387569 _ILI
| | r
\ Y,
F ) 4( E-mail Inewaddress@newaddress.de J
k. | Cancel | Help |
A) Comment

Input a comment to label the function block. The comment will be shown on the VLS software
display if the “Display Comment” block is checked.

F

B) Display Signal Number
Check this box to display the Function Block number on the VLS software display.

2-7
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2.2.2

C) Setting
This box will open the SMS Setting Dialog box described in Section 2.2.2. The SMS message
destinations are input in the SMS Setting dialog box.

D) SMS Service Center
This box shows information regarding access to the SMS Provider. The information is entered
in the SMS Setting Dialog Box described in section 2.2.2.

E) Destination

The possible Destination telephone numbers and the e-mail Gateway parameter are shown.
Choose the desired Destination phone number or Gateway setting for the specific GSM/SMS
Function Block by clicking the appropriate circle.

The choice of a mobile phone number will complete the selection process.

If the Gateway setting is chosen, the destination e-mail address must be entered in the “E-
mail” box. Every GSM/SMS FB can have a different e-mail address.

F) E-Mail
Enter the destination E-mail address for the SMS message.

SMS Setting Dialog Box

The SMS Setting Dialog box is accessed from the Short Message service (SMS) dialog box in
any GSM/SMS Function Block. The SMS Setting dialog box is not specific to a single Function
Block. The parameters entered here apply to all Function Blocks.

The parameter settings are the data required by the SMS provider to set up the destination
locations. Messages can be sent to 1) three telephone numbers or 2) two telephone numbers
and one Gateway number. The same Gateway can be used for multiple

e-mail accounts so that the only limit on e-mails is the a2 programming memory (200 FBs,
5000 bytes). Each GSM/SMS Function Block can service a single e-mail address.

SMS Setting x|
—5M5 Service Center
( Valid Period ) (C
tabile
A)V—(= -
) +49555555555 |24 IHours ID IMlnutes
A i -
Gateway | | | | |
B) +49444444444 B minutes 24 hourg Bweeks B3 weeks
— Destination
e
D) & T ) Mame 1 Phone Mumber 1
Telek 358
E) &+ Gateway )I FEem I :
. Mame 2 Phaone Murmber 2
& Mohile Phone v 55599953
‘s Bitomar I ustin +
& Mobi Ph Mame 3 FPhone Humber 3
ohiE Thene IKen +49333333333
' Gateway
Cancel | Hep |
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A) SMS Service Center - Mobile

Enter the number given by the SMS Provider for Mobile access. It is possible that the same
number will be used for Gateway access. Please verify with the Service Provider whether the
International code is needed at the beginning of the phone number.

B) SMS Service Center - Gateway

Enter the number given by the SMS Service Provider for Gateway access. It is possible that
the same number will be used for Mobile access. Please verify with the Service Provider
whether the International code is needed at the beginning of the phone number.

C) Valid Period

This is the requested period for the message to exist on the Server. The time can be set from a
minimum of five minutes to a maximum or 63 weeks. This parameter is ultimately under the
control of the Service Provider and the time period will be decided according to their company

policy.

D) Destination - Mobile Phone
Click the Mobile Phone circle to input data for a mobile phone. Use the “Name #” as an
optional memo area. Enter the Destination phone number in the “Phone Number #” box.
Please verify with the Service Provider whether the International code is needed at the
beginning of the phone number.

E) Destination - Gateway

Click the Gateway circle to input data in order to send an e-mail. Use the “Name #” as an
optional memo area. Enter the e-mail server access code from the Service Provider in the
“Phone Number #” box.

These destination numbers will be valid for all SMS function blocks. E-mails can be sent
to as many addresses as the a2 memory allows. SMS messages can be sent to a
maximum of three telephone numbers.
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2.3

The SMR Function Block

The GSM short message (SM) can be sent from a cell phone, a normal phone (with SM func-
tionality) or PC to a GSM modem that is connected to an a2 controller.

o2 controller detects the delivery of SM by the modem and downloads the SM from the
modem.The Short Message Receive FB (SMR FB) searches for the occurrence of a command
in the SM.

The command is given as text string in the FB parameter.In case the command text is exactly
included in the SM, outputs are changed.

To enter or edit the SMR parameters, double click on the icon to open the Short Message
Receiving dialog box described in Section 2.3.1.

A) The Input Signal
The 0.2 controller will receive a message when the input pin is activated.

For normal operation the input must be ON.When Input is OFF, all output values are hold and
the function block doesn't care an incoming short message.Input is ON when left open(not
connected).When Reset and Input are ON at the same time, only Reset becomes active.

B) The Reset Signal

Resets the outputs when ON.

Reset takes priority over Input and takes priority over a command in an incoming short
message.Reset is OFF when not connected.

C) The Output Signal

The output is set ON, when the switch ON command is found in the received short message.
The output is set OFF, when the switch OFF command is found in the short message.

When Reset is ON, the bit output is reset (OFF).When Input is OFF the bit output value is hold.

D) The Word Output

Word output for transferred values.

The output is set ON, when the switch ON command is found in the received short message.
The output is set OFF, when the switch OFF command is found in the short message.

When Reset is ON, the bit output is reset (OFF).When Input is OFF the bit output value is hold.
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2.3.1 The Short Message Receiving (SMR)

The Short Message Service dialog box is used for a parameter setup when receiving a short

message.
Short Message Receiving
Comment
: - N
A) ILight andaff ('7 Dizplay Sighal Murmber D, B )
¥ Display Comment (I7 Diizplay b onitar Informatlon} C)
D) —————{Phone humber [vas222272272 )
— Shart Message Age—) F
- -
[~ Acknowledge ( )
24 Hours a tinutes
E ) [~ Retentive I I
b airit i f +
" Mairtenance J : JI : : J
5 minutes 24 hours Bweeks B3 weeks

Timezone GMT ID _I; % 15 minutes

[0 hours O minutes]

G) —E ‘wiord Output R ange \,
Min, Walue |'32T"EB _I; tMaw, Yalus |32?5? _I;

H) —E Short Message Command )
+ Bit Output

Bit Output OEF ILight aff
Bit Output ON ILight on
€ Wword Dutput

word M utput Chanae I

EHarge Curentialies | SMBE Passwoldl EE— | )
Cancel | Hep |

A) Comment

This edit box is used to enter a comment that will be displayed above the SMR icon and only
when the "Display Comment" box is checked.

B) Display Signal Number
If this check box is checked the signal number will be displayed next to the function icon.

C) Display Monitor Information
If this check box is checked the monitor information will be displayed below the function icon.
This information is displayed only in monitor and simulation mode.

D) Phone Number
This phone number is compared with a phone number of an incoming call.

Asterix Character in phone number

The asterix character ™' can be used to terminate phone number or can be stand-alone.

It takes place for any combination of numbers. Using the "', one SMR FB can switch for a
group of phone numbers.
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Table 2.4: Phone numbers and Outputs

FB number Caller's phone number FB Output
+4921021234567 +4921021234567 changed
+4921021234567 +4921021234568 no change
+4921021234567 +49 210212 34 no change
+4921021234567 +492102 123456 78 no change
+49 210212 34 56 7* +4921021234567 no change
+49 21 02 12 34 56 +4921021234567 no change
+49 2102123456 * +4921021234567 changed
+49 2102 12 3* +4921021234567 changed
+49 210212 3* +49 2102123456 8 changed
+49 210212 3* +492102 123456 78 changed
* Any phone number changed
+* Any international phone number changed

E) -Acknowledge

If this check box is checked, then an Acknowledge flag will be set.

Report short message handling

GSM
Short Modem

Message

=,

New Short
received,stored in memory

Request Short

a2

Check Password
Check Commands

Erase SM
Transfer report SM.
See Message Table
Short
—l
Acknowledge messages
Condition Transmitted

Short Message

02 in Run Mode, all commands of SM successfully processed

IIOKII

02 in Run Mode, some commands in SM were erroneous. "Error"
a2 in Run Mode, Sender of SM has no authorization "No access"
o2 in Run Mode, Password Protection Set, Password invalid or not Set "No access"
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- Retentive

Check the "Retentive" checkbox is store the output value even after a Power cut.
- Maintenance

If this check box is checked the maintenance mode will be initiated.

F) Short Message Age
This value defines the duration of time that the short message is stored.
User can click "+" or "-" button to increase or decrease the short message age.

G) Word Output Range
This parameter is only used for when the word output mode is active.
-Min. value
Lower limit of the word output value. In case the word output value is smaller than
the min. value set, thus, the min. value will become active.
Min. Value range: -32768 (max. value -1)

-Max. Value
Upper limit of word output value. In case the word output value is greater than the max.

value, thus, the max. value will become active.
Max. Value range: 32767 (min. value +1)

H) Short Message Command
-Bit Output
The Bit output can be switched ON and OFF by the appropriate short message
command.
-Word Output
The word output value can be set by the appropriate value held in the short message
command.

I) SMR Password
Setting the SMR password in this dialog box will create a common password for all

equivalent SMR Function blocks.
Setting Range: 0 and 9999.

In order to avoid serious injury and the machine damage caused by unintended SMR FB
operation, provide safety devices as countermeasure.
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The CD Function Block

In case a GSM modem or an analog modem that supports Calling Line Identification
Presentation (CLIP) is called, the number of the calling partner is sent by the modem by the AT
notification "+CLIP" attached to the RING notification. a2 extracts the callers's number after a
given number of RING notifications.

In case the numbers of digits of both phone numbers and the phone numbers itself are equal,
the CD FB output is switched on.

To enter or edit the SMR parameters, double click on the icon to open the Short Message
Receiving dialog box described in Section 2.4.1.

A) The Input Signal
Enables the CD FB operation.For normal operation the Input must be ON.
When Input is OFF, the output is hold and the function block doesn't check caller's number.

Input is ON when left open (not connected).When Reset and Input are ON at the same time,
only Reset becomes active.

B) The Reset Signal
Resets the bit output when ON

Reset takes priority over Input and takes priority over an incoming call. Thus, when Reset is
ON, an incoming call has no affect.
Reset is OFF when not connected.

C) The Output Signal
Bit output.

The output is set ON, when the caller's number is equal to the stored phone number and Input
is ON.The output state is hold, when Input is OFF, and it is reset (set OFF), when Reset is ON.
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2.41

Call Detect (CD)

The Call Detect dialog box is used for a Phone Number and Number of rings setup..

Call Detect |

~N

p
LComrnent

v Dizplay Comment

\_
B) 4@7 Dizplay Signal Humber )
C) 4@7 Dizplay Maonitor Infurmatinn)

Phore HMumber

A)

D)

U +4321021 234567

) ()
F) (" e )

MHumber of RING before call detect z
([n:l:nmm-:un for all CD FE] I3 =l } G)

] Cancel | Help

A) Comment

This edit box is used to enter a comment that will be displayed above the CD icon and only
when the "Display Comment" box is checked.

B) Display Signal Number
If this check box is checked the signal number will be displayed next to the function icon.

C) Display Monitor Information
If this check box is checked the monitor information will be displayed below the function icon.
This information is displayed only in monitor and simulation mode.

D) Phone Number
Length: 28 characters, including " +,-,(,),*,0,1,2,3,4,5,6,7,8,9 "

Asterix Character in phone number

The asterix character "' can be used to terminate phone number or can be stand-alone.

It takes place for any combination of numbers. Using the ™', one CD FB can switch for a group
of phone numbers.
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Table 2.5: Phone numbers and Outputs

FB number Caller's phone number FB Output
+4921021234567 +49 21021234567 changed
+49210212 34567 +49 2102123456 8 no change
+492102123456 7 +49 210212 34 no change
+492102123456 7 +49 21021234 56 78 no change
+49 2102 12 34 56 7* +4921021234567 no change
+49 21 02 12 34 56 +4921021234567 no change
+4921021234 56 * +4921021234567 changed
+49 2102 12 3* +49 21021234567 changed
+49 2102 12 3* +49 2102123456 8 changed
+49 2102 12 3* +49 21021234 56 78 changed
* Any phone number changed
+* Any international phone number changed

E) Maintenance

If this check box is checked maintenance mode will be selected.

F) Retentive

Check the "Retentive" checkbox is store the output value even after a Power cut.

G) Number of RING before call detect

Range: 1-20

Cautions for the use of both Call Detec and remote access

- When it remotely accesses from the same telephone number for Call Detect, CD and FB

operate.

Cautions for misoperations

- CD FB operates also by a misoperation of a telephone.

operation, provide safety devices as countermeasure.

In order to avoid serious injury and the machine damage caused by unintended CD FB
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2.5 Set GSM Modem Parameters from the Front Panel Keys

The settings required to send SMS packets via a GSM modem or to set Seri
erial Com

up the a2 controller for remote access can be accomplished with the Not Use
front panel keys. Modem
» GSM
Other Com

To begin the process from the Top Menu, scroll down to “Others/Serial
Com/GSM” and press “OK” to view the options shown at right.

GSM

» ComFormat
GSM Init
GSM Remote
PIN Code
Set SMS
GSM Status

251 ComFormat
Upon entering the GSM option, the ComFormat dialog will be the first

option. The ComFormat allows the user to set the communication g:gr:lzglr_rgit h
settings for Data Length, Parity, Stop Bit, and Baudrate. Most Parity 9
communications can be accomplished with the Default settings. Stop bit
Baudrate
Scroll to the setting to be adjusted. Default
Data Length
Select a Data length parameter of 7 or 8 bits. PZ t 2:—?29" h
7 bits
Parity . ' Parity
Select from three options for Parity - None, Odd or Even. » None
Odd
Even
Stop Bits . . . Stop bit
Choose the number of stop bits - 1 bit or 2 bits. »1bi t
2bits
Baud Rate

Baudrate
»9600 bps
19200 bps

Select the baud rate - 9600 or 19200 bps.

Default

The controller can be returned to the default communication settings (DataLength = 8 bits;
Parity = None; Stop Bits = 1; and Baud Rate = 9600 bps) by pressing “OK” when the pointer is
on the Default option shown in the ComFormat box.
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2.5.2

2.5.3

The GSM Init Command (GSM Initialization Command)

The GSM modem must have an initialization command string. After
choosing the “GSM Init” option, the Command and Delay Time settings
will appear.

Command Setting
Choose “Command” to enter the AT command. Details for the AT
command should be included in the literature of the modem.

Enter the string by choosing the characters using the “a” and “v

arrows. When a desired letter is shown onscreen, move to the right by pressing the “»” key.
The character shown will remain and the cursor will move to the right. Do not press the “OK”

key until the command has been entered in its entirety.

“ ”

Move to the left for editing purposes with the “«” key.

Delay Time

The Delay Time Setting will delay the transmission of the initialization
command while the modem completes its power up.

Use the “+” key to increment the value and the “-” to decrement the
value within the range of 0 - 10 seconds. Enter the value by pressing
the “OK” key.

Pin Code

Enter the PIN (Personal Identification Number)
It is necessary to enter a PIN received from the Service Provider when
the a2 controller is used to send SMS packets. Use the “+” and “-”

keys to choose the digits of the code and the “»” and “«” keys to move
to adjoining digits.

GSM Init
» Command
DelayTime

GSM InitO1
Command
[A 1

<=>?@ABCDE

GSM Init
DelayTime
Os

PIN Code
Setup

* % ko

SIM PIN setup “****” or **** can be activated and deactivated by the cursor A and cursor V
soft key.

All the numbers must be set to an integer value or a PIN Error will be received. Press the “OK”
or “ESC” key to return to the PIN entry display. Finish entering all integer values into all four

digits and press “OK” to enter the PIN.

Cancel the PIN 5TN Code

To Cancel an existing PIN, enter the PIN option and confirm with the Cancel
“OK” button the intent to Cancel the code. The PIN does not have to be

entered in order to Cancel the PIN. OK or ESC

Use the “ESC” button to return to the GSM menu.
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2.54

Set SMS

The SMS menu is used to set the telephone numbers for the Service
. L . Set SMS
Provider, the destination numbers for mobile phones, the access code |, qusct
for e-mail messages, and the Validity Period of the messages. SMSC2
DA1
DA2
DA3

VP

SMS Provider Mobile Access Number (SMSC1) Set SVS 01
The SMSC1 is the number used to access the Service Provider section SMSCH1
for mobile phones. Choose the digits and symbols using the “a” and [{\"\3 \ 1
“v” arrows. After the digit is set, move to the left or right with the “»” | 9+-()10123
and “<” keys. Do not press the “OK” button until the command has
been entered in its entirety.
SMS Provider Gateway Access Number (SMSC2)

. . Set SMS 01
The SMSC2 is the number used to access the E-mail gateway SMSC2
telephone number of the SMS Service Provider. Choose the digits and A E ]
symbols using the “a” and “v” arrows. After the digit is set, moveto | 9+:()]0123
the left or right with the “»” and “«” keys. Do not press the “OK” button
until the command has been entered in its entirety. This number might be the same as used in
SMSC1.
Destination Address (DA1, DA2, DA3)
Enter the mobile telephone number or the Service Provider e-mail DA1
Gateway code in this window. The number entered here can be [;.’3 ]
accessed by a GSM/SMS Function Block in the user program when |9+ ()jJ0123
trying to send an SMS message.

Set SMS 01

Choose the digits and symbols using the “a” and “v” arrows. After the digit is set, move to the
left or right with the “»” and “«” keys. Do not press the “OK” button until the command has
been entered in its entirety.

Three destination mobile telephone numbers can be entered, one in each DA address.
Alternately, two mobile phone numbers and one e-mail gateway access code can be entered.
Only one e-mail Gateway access code needs to be entered and then the individual e-mail
addresses can be entered separately in each GSM/SMS Function Block.

Validity Period St SVS
The Validity Period is a request to the SMS Service Provider to keep VP

the message on their Server for a length of time. Each Service 24 Ohrs
Provider may have their own policies with regard to this time period.
Please check the details with your local Service Provider.

Use the “+” and “-” keys to change the value within the range of 5 minutes to 63 weeks.
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2.5.5

GSM Status

Check the status of the GSM communication in the following
categories.

Status

The status is given in hexadecimal numbers, convert to binary
numbers to check against the Status Table shown in Section **. Error
codes are provided in Chapter 4.

CME Error

This CME Error status gives information to the functioning of Mobile
Equipment (ME), please refer to the GSM modem manual for more
details. Reference error Tables are located in Chapter 4 of this manual.

CMS Error

This value gives error information relevant to the Mobile Equipment
(ME) or Network, please refer to the GSM modem manual for more
details. Reference error Tables are located in Chapter 4 of this
manual.

Signal Strength (Sigstreng)
Check the signal strength of the GSM modem signal.

Table 2.6: Signal Strength Reference Table

Value% Receiving Level
0 -113 dBm or less
3 -111 dBm
6-96 -109 to -53 dBm
100 -51 dBm or greater

GSM Status
vy Status
CME Error
CMS Error

SigStreng

GSM Status
Status
0O00OO0OH

GSM Status
CME Error
-1

GSM Status
CMS Error
-1

GSM Status
SigStreng
0%
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2.6

2.6.1

Characters in GSM Protocol

The following table gives the characters available for GSM/SMS communication as defined by
GSM standard 03.38. The code numbers are for reference only and do not need to be entered
by the User. The a2 controller supports more characters than appear in the GSM protocol.
Tables are given for each language to show the unsupported characters and how they will
appear if used in a GSM message. Languages where all characters are supported do not have
GSM character transposition tables.

The GSM Character Table

The Table below gives the characters that can be sent by the a2 controller in a GSM message.
Table 2.7: GSM 03.38 Default Alphabet

Number (Hex) 0 1 2 3 4 5 6 7
0 @ A SP 0 i P { p
1 £ _ ! 1 A Q a q
2 $ () “ 2 B R b r
3 ¥ r # 3 C S c s
4 e A ol 4 D T d t
5 ¢ Q % 5 E u e u
6 u I1 & 6 F V f v
7 i Y ‘ 7 G W g w
8 R ) ( 8 H X h x
9 C ® ) 9 I Y i y
A LF = * J z i z
B %) 1) + : K A k i
C ) ¥ , < L 6] | 0
D CR & - = M N m i
E A B > N U n i
F & E / ? o) § 0 a
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2.6.2 French GSM Characters

2.6.3

The following table shows the unsupported French characters in the GSM protocol and how
those characters will appear in a GSM message.

However these characters are supported Ver. 3.00 or later of a.2.
Table 2.8: French Characters in GSM Protocol

Character Type Display Character
0.2 Character a ¢ i 0 il ¢ i ¢
GSM Character a e i o] u e i c

Italian GSM Characters

The following table shows the unsupported Italian characters in the GSM protocol and how
those characters will appear in a GSM message.

However these characters are supported Ver. 3.00 or later of 02.
Table 2.9: Italian Characters in GSM Protocol

Character Type Display Character
0.2 Character a i 0 u
GSM Character a i 0 u
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2.7 AL-PCS/WIN-E Program Example
2.71 SMS Function Block Example

Table 2.10: GSM Function Block

Set

Function ltem

Description

I Bit input pin for GSM/SMS function block operation

1) Detects the high status of an input and subsequently sends the
SMS message to the predefined user destination.

2) The SMS message will continue to send regardless of the input
switching to a low state.

3) The incoming high input will be ignored:
a) During a SMS message transmission
b) During the waiting period.

4) Communication failure (e.g. busy line) will tell the SMS function
FB |block to retry on two further occasions in a period of two minutes.

5)On the third retry the output status will switch to ON and an error
message generated through the word pin of the function block.

6) The user may experience incorrect validity period timings. Please
check with your Service Provider.

7) If both the Mobile (SMSC1) and Gateway (SMSC2) numbers are
entered the a2 controller will automatically choose the correct path
number for the SMS in conjunction with the destination chosen. The
destination being either to a mobile phone or an email address.

1) The output status will set ON:
a) In succeeding in sending a SMS message
b) In failing to send a SMS message after three retries.

Output 2) If more than one SMS function block exists on the program, a FIFO
P (First In First Out) sequence is performed. *1

3) The following items are available for other function blocks:
a) SMS message sent/SMS failed to be sent after 3 attempts
b) Current Status

Note:
*1 If a number of SMS Function Blocks have been used in one program the user must take

care when calculating the message sending order. The first message to be sent depends
on the first input signal turning ON. Thus, if other messages are waiting to be sent they are
then placed in a waiting queue. However, since the waiting queue is scan dependant, if
after one scan the controller has failed to send the first message due to a busy line, thus,
the following message order is no longer dependant on input signals turning ON but is
solely dependant on the Function Block order.

Table 2.11: Abbreviated terms
Term Description

I SMS Function Block Input pin
SMS Function Block Output pin
w SMS Function Block Word Output pin

@)
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Table 2.11: Abbreviated terms
FB Function Block

SMS Short Message Service

Timing chart for the SMS function block

Transmission request is ignored
while sending SMS Message.
//

Input pin
SMS Message SMS
Output pi
put pin -
1 scantime
VLS program example for the SMS function block
Completed
Send ]
101 RDeqm PL — | ] oo1
El
R SR — FL —SMS Current status=1
From Off (Bit 0=0ON)
toOn -
Stop Retry 1 Reset -+ QOutput: Continous
priority « On time: | CP (007
02 [] 2 120.1s (1201 x 100ms L
3 OR » Off time: —
] 0.1s (1 x 100ms) Current status=2
(Bit 1=ON)
+— zC | oo3
4<Current status<7
(Bit 2=ON)
— ZC | oo
1
8<Current status<15 | | | 2
(Bit 3=ON) 3 R[] o®
— cP ] ocoe
Current status>16
(Bit4=0ON)
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2.7.2 SMR Function Block Example

Table 2.12: SMR Function Block

Function Set Item Description

E Bit input pin for the function block operation

1) Cmnd String(Cmmand String)

In case of Word output mode, only one command text can be setup.
In case of Bit output mode, a command text for switching bit output
ON and a command text for switching bit output OFF can be setup.

2)SM Age(Short Massage age)
Setup maximum age of received short message.
a) 5 to 720minutes(Unit:5minutes)
b) 12.5 to 24Hours(Unit:30minutes)
c) 2 to 30day(Unit:1day)
d) 5 to 63week(Unit:1week)

3) Phone Number

Setup short message senders phone number.

By setting the phone number in FB parameter, only the Short
Message Entity(SME) with the setup phone number can manipulate a
SMR FB.

Up to 28 characters,including “+ ,-*0123456789"

Asterix Character in phone number
The asterix character ™' can be used to terminate phone number or
FB can be stand-alone.

It takes place for any combination of numbers. Using the ™', one SMR
FB can switch for a group of phone numbers.(See Table 2.14)

4) Password
Setup authentication password (4 digit code). The password is
common for all SMR FB and stored in Programm Parameter area.

5) Acknowledge
If this parameter is set and the FB output was manipulated by SM, a
acknowledge message is send back to the sender.(See Table 2.15)

6) Retention
If this flag is set, the SMR FB keeps it's output states at the time of
controller power down.

7) Upper Limit (Word output mode)
In case the transmitted value is bigger than the max. value, max.
value becomes active. Max. Value can be [(min.value + 1)...32767].

8) Lower Limit (Word output mode)
In case the transmitted value is smaller than the min. value, min.
value becomes active. Min. Value can be [-32768...(max. value - 1)]
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Function Set Item Description

R Reset pin for the function block

The SMR FB can be operated in one of two different modes.

1) Bit output.

a) The output is set ON, when the switch ON command is found
in the received short message.

b) The output is set OFF, when the switch OFF command is found
in the short message.

Output c) When R ON, the bit output is reset (OFF). R takes priority over E.
When E is OFF the bit output value is hold.
2) Word output.

a) Word output for transferred values. The output is set to the
transmitted value, when the set word output command is found
and the value after “=” is valid.

b) When R is ON, the word output is set to zero.

When E is OFF, the word output is hold. R takes priority over E.

Table 2.13: Abbreviated terms

Term Description

SMR Function Block Input pin

SMR Function Block Reset pin

SMR Function Block Output pin

SMR Function Block Word Output pin
Function Block

SMS Short Message Service

J[ =[O m[ m

Table 2.14: Phone numbers and Outputs

FB number Caller's phone number FB Output
+4921021234567 +4921021234567 changed
+4921021234567 +49 21021234568 no change
+4921021234567 +49210212 34 no change
+4921021234567 +49210212345678 no change
+49 2102 12 34 56 7* +4921021234567 no change
+49 21 02 12 34 56 +4921021234567 no change
+492102123456* +49 21021234567 changed
+49 21 02 12 3* +49 21021234567 changed
+49 210212 3* +492102123456 8 changed
+49 2102 12 3* +49 21021234 56 78 changed
* Any phone number changed
+* Any international phone number changed
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Report short message handling
GSM
Short Modem 02
Message

% New Short Message
received,stored in memory

Y

Request Short
4’/,\/1%8399

Transfer Short

Message

 »

Erase SM

L

Transfer report SM.
See Message Table

Check Password

S'wemssage{

Table 2.15:Acknowledge messages

Transmitted

Condition Short Message

o2 in Run Mode, all commands of SM successfully processed "OK"

02 in Run Mode, some commands in SM were erroneous. "Error"

02 in Run Mode, Sender of SM has no authorization "No access"

o2 in Run Mode, Password Protection Set, Password invalid or not Set "No access"

Application Example: Switch an irrigation system by SM

A system for plant irrigation can be switched ON and OFF by short message (B10). The start
of irrigation can be delayed. The delay time (in minutes) is transferred by short message. Also
the duration of irrigation can be set by short message.

Inl1

oz

© o htart Delay

o3

104

Ios

I0a

M Commamd for Wait Time: “Start mgation = 120"
SM Commamd for Fomtime:  “Fmgate time = 30"
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2.7.3 CD Function Block Example

Table 2.16: CD Function Block

Function Set Item Description

E Bit input pin for the function block operation

1) Retention
If this flag is set, the CD FB keeps it's output state at the time of
controller power down.

2) Phone Number

Setup short message senders phone number.

By setting the phone number in FB parameter, only the SME with the
setup phone number can manipulate a SMR FB.

Up to 28 characters,including “+ ,-*0123456789"

FB Asterix Character in phone number

The asterix character ™' can be used to terminate phone number or
can be stand-alone.

It takes place for any combination of numbers. Using the ™', one CD
FB can switch for a group of phone numbers.(See Table 2.18)

3) Number of RING

Setup number of RING before call detection(Program Parameter,
common for all CD FBs)

Range:1 to 20

R Reset pin for the function block

The output is set ON, when the caller's number is equal to the stored
Outout phone number and E is ON.

P The output state is hold, when E is OFF, and it is reset (set OFF),
when R input is ON.

Table 2.17: Abbreviated terms

Term Description
E CD Function Block Input pin
R CD Function Block Reset pin
0] SMR Function Block Output pin
FB Function Block

Table 2.18: Phone numbers and Outputs

FB number Caller's phone number FB Output
+4921021234567 +4921021234567 changed
+4921021234567 +49 2102123456 8 no change
+49210212 34567 +49 210212 34 no change
+492102123456 7 +49 21021234 56 78 no change
+49 2102 12 34 56 7* +4921021234567 no change
+49 21 02 12 34 56 +4921021234567 no change
+4921 021234 56 * +4921021234567 changed
+49 2102 12 3* +49 21021234567 changed
+49 2102 12 3* +49 2102123456 8 changed
+49 2102 12 3* +49 21021234 56 78 changed
* Any phone number changed
+* Any international phone number changed
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Application Example: Open roller shutter by phone call

A roller shutter gates the entrance to a company field. Normally pedestrians only can pass this
gate. Four employees need to pass the gate with a company car. These employees can open
the gate by simply calling a phone number with their cell-phone.

Opening the gate by phone call is enabled only during normal workdays and business times
(Time Switch). Outside the business times the company owner can enable the function for a
fixed time to give an employee the chance to open the gate.
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3.

3.1
3.1.1

Remote Access

The settings required to send SMS packets via a GSM modem or to set up the 0.2 controller
for remote access can be accomplished with the front panel keys. It is possible to perform
remote operations with a standard modem but it is not possible to send SMS packets.

Certain parameters in the a2 controller and GSM modem must be set in order to perform
Remote Access from an external PC. These parameters can be set quickly and easily in the
VLS software or with slightly more effort from the front panel keys.

The equipment and configuration for this style of communication is listed in section 1.1 of this
manual.

GSM Remote Access

Set Parameters from the VLS software

The Visual Logic Software (VLS) provides the easiest method to window Help

set the parameters and download them to the controller. The | Select Cantroller Type...
communication method is the first setting necessary in the VLS = UseiDefinedlcans v
software. Function leon Set 3
Open or start a new program and then choose “Option” on the = 2&tiis Color

menu bar. Click “GSM and Serial Communication” to open the | “@2%et

dialog box necessary to begin parameter input. Date Format

Change Current Time
Badio Clock. ..
Language...

e Call Key...

G50 and Serial Comrmunication. ..
Dedicated Commurication. .
Analog Input...
Select Font
Paszword

v Gnd

v Show Gnd
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3.1.2

GSM & Serial Communication Dialog Box

The “GSM and Serial Communication” dialog box is used to set the equipment and
communication type for the controller. A short explanation of each parameter is given below.

In order to obtain remote access using a GSM modem, the GSM circle must be clicked, the
Remote Access box checked, and the GSM Pin Code entered.

GSM & Senal Commurnication E |

— Modem
= Mot Use
= Modem | j
( I Mew j) G)
( Pin Code ) B)
™ Pin Code with the guotation mark. C)
[T Bemate Access D)
= Other
N
( Initialize Maodem... E)
F) { Data Farmat )
Data Bit Parity Stop Bit Baud R ate
a =] |Mone = =] 300 |
k. Cancel | Help |

A) GSM - This setting is used when a GSM modem will be connected either to send an SMS
message or for Remote Access communication.

B) Pin Code - The GSM PIN (Personal Identification Numbers for use of GSM)

C) Pin Code with the quotation mark - GSM SIM PIN is send to the modem in quotation
marks (necessary for Sony Ericsson GSM modem)

D) Remote Access - Setting to allow GSM modems to have Remote Access capability.

E) Initialize Modem - AT Command used to initialize a modem.

F) Data Format - Settings for Com ports and message protocol.

G) Registered GSM Modems - List of available GSM modems for the user to choose from,
however, this list can be extended by writing to the GSM.ini file.

Refer to the section 2.1 for further detailed information concerning VLS settings for remote
access using GSM.
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3.1.3

314

GSM Modem Settings

The numerous parameters and options for using the GSM modem can
be set using the front panel keys although this procedure is
significantly more difficult than using the AL-PCS/WIN-E software.

To begin the process from the Top Menu, scroll down to “Others/Serial
Com/GSM” and view the options shown at right.

Comformat (Communication Format)

Upon entering the GSM option, the ComFormat dialog will be the first
option. The Comformat allows the user to set the communication
settings for Data Length, Parity, Stop Bit, and Baudrate.

Scroll to the setting to be adjusted.
Data Length

Select a Data length send parameter of 7 or 8 bits.

Parity
Select from three options for Parity - None, Odd or Even.

Stop Bits
Choose the number of stop bits - 1 bit or 2 bits.

Baud Rate
Select the baud rate - 9600 or 19200 bps.

Default
The controller can be returned to the default communication settings -

DataLength = 8 bits; Parity = None; Stop Bits = 1; and Baud Rate = 9600 bps - by pressing

“OK” when the pointer is on the Default option.

The GSM Init Command (GSM Initialization Command)

The GSM modem must have an initialization command string. After
choosing the “GSM Init” option, the Command and Delay Time settings
will appear.

Serial Com
Not Use
Modem

» GSM

Other Com

GSM

» ComFormat
GSM Init
GSM Remote

PIN Code
Set SMS
GSM Status

ComFormat
»DataLength
Parity
Stop bit

Baudrate
Defaul t

DatalLength
»8 bits
7 bits

Parity
» None
Odd
Even

Stop bit
»1bi t
2bits

Baudrate
»9600 bps
19200 bps

GSM Init
» Command
DelayTime
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3.1.5

3.1.6

3.1.7

3.1.8

Command Setting

GSM InitoO1
Choose “Command” to enter the AT command. Details for the AT Conmmand

command should be included in the literature of the modem. [A ]
<=>?@ABCDE

Enter the string by choosing the characters with the “a” and “v”

arrows. When a desired letter is shown onscreen, move to the right by pressing the “»” key.
The character will remain in the previous cursor space. Do not press the “OK” key until the
command has been entered in its entirety.

Move to the left for editing purposes with the “<” key.

Delay Time SV Tnit

The Delay Time Setting will delay the transmission of the initialization DelayTime

command while the modem completes its power up. Os
“-” to decrement the

Use the “+” key to increment the value and the
value within the range of 0 - 10 seconds. Enter the value by pressing
the “OK” key.

GSM Remote Command GSM Remote

Remote access from a computer running the VLS software is allowed |»Forbid
when “Permit” is chosen. Permi t
SMS packets cannot be sent under the “Permit” setting but can be sent
when “Forbid” is used.

The PIN Code

Er7ter the PIN Code _ . . PIN Code
It is necessary to enter a PIN code received from the Service Provider Setup
when the a2 controller is used to send SMS packets. Use the “+” and *E K
“-” keys to choose the digits of the code and the “»” and “«” keys to

move to adjoining digits.
SIM PIN setup “****” or **** can be activated and deactivated by the cursor A and cursor V
soft key.

All the numbers must be set to an integer value or a PIN Code Error will be received. Press the
“OK” or “ESC” key to return to the PIN Code entry display. Finish entering all integer values
into all four digits and press “OK” to enter the code.

Cancel the PIN Code 5TN Code

To Cancel an existing PIN code, enter the PIN Code option and confirm Cance |

with the “OK” button the intent to Cancel the code. The PIN Code does

not have to be entered in order to Cancel the code. OK or ESC

Use the “ESC” button to return to the GSM menu.
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3.2

3.3

Standard Modem Remote Access

Certain parameters in the 0.2 controller and standard modems must be set in order to perform
Remote Access from an external PC. These parameters can be set quickly and easily in the
VLS software or with slightly more effort from the front panel keys.

The equipment and configuration for this style of communication is listed in section 1.2 of this
manual.

Cautions for the use of both Call Detec and remote access

- When it remotely accesses from the same telephone number for Call Detect, CD and FB
operate.

Cautions for misoperations

- CD FB operates also by a misoperation of a telephone.

In order to avoid serious injury and the machine damage caused by unintended CD FB
operation, provide safety devices as countermeasure.

Set Parameters from VLS software

The Visual Logic Software (VLS) provides the easiest method to window Help

set the parameters and download them to the controller. The | Select Controller Type...
communication method is the first setting necessary in the VLS = User Definedlcans 4
software. Function lcon Set 3
Open or start a new program and then choose “Option” on the = ®etiiealar

menu bar. Click “GSM and Serial Communication” to open the | ~2E2etek

dialog box necessary to begin parameter input. Date Farmat

Change Current Time
Badio Clock...
Language...

Menu Call Key..

G5M and Serial Comrmunicatian, .
Dedicated Comnunication. ..
Ainalag [nput...
Select Font
Pazaword

w Grid

w Show Grid
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3.3.1

GSM & Serial Communication Dialog Box

The “GSM and Serial Communication” dialog box is used to set the equipment and
communication type for the controller. A short explanation of each parameter is given below.

In order to perform Remote Access using a Standard modem, click the Modem circle. The
settings for Pin Code, Remote Access, and Data Format cannot be accessed when the
Modem circle is selected.

G5M & Serial Communication |

— kaodem
Mot Usze

( INEW j) B)
| -
Pin Code

I™ | Eit Eade with e guatation mark.
™| Bemcte Secess

€ Other

( Initialize Modem... }— C)
— D'ata Format

Drata Bit Parity Stop Bit Baud Rate

= = [ ]

2k, Cancel | Help |

A) Modem - This setting is used when a standard modem will be connected to the o2 for use
in Remote Access.

B) Modem selection - Select from the default modem stored in the Modem.ini file.

C) Initialize Modem - AT Command used to initialize a modem.

Refer to section 2.1 for further detailed information concerning VLS settings for remote access
using standard modems.
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3.3.2

3.3.3

3.34

Standard Modem Settings

A standard modem can setup from the front panel keys but must be accessed from the VLS

software package.
Once the Modem option is entered, only two settings are required - the
AT command and the power On Delay setting. This is enough informa-

tion to initialize the modem connected to the 0.2 upon powerup

In the Top Menu, scroll down to the “Others/Serial Com/Modem” option
and Press “OK”.

The Command Setting

The modem option contains the “Command” and the “Delay Time”
setting. Choose “Command” to input the AT command. Details for the
AT command should be included in the literature of the modem. For
additional reference information, please see section 2.3 of this manual.

Enter the command by choosing the characters with the “a” and “v”
arrows. When the desired letter is shown on screen, move to the right
“»” to add the next character. Do not press the “OK” key until the
command has been entered in its entirety.

Move to the left for editing purposes with the “«” key.

The Delay Time Setting

The Delay Time parameter will delay the transmission of the
initialization command while the modem completes its power up.

Use the “+” key to increment the value and the “-” to decrement the
value within the range of 0 - 10 seconds. Enter the value by pressing
the “OK” key.

Serial Com
Not Use
»Modem

GSM

Other Com

Modemlni t
» Command
DelayTime

Modemlni tO1
Command

3 SN
yz{| Y11 "#$

Modemlini t
Command
»DelayTime

Modemlni t
DelayTime
Os
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3.3.5

Standard Preconfigured Modems

Please refer to the Table below for information on the Preconfigured modems available in the
0.2 controller for standard modems.
Table 3.1: Standard Preconfigured Modem Settings

Maker name Model name Modem command (AT command)
3com SP560V-P ATEOQ1&B1&D0&H0&I0&R1&S0S0=2S15=8&W
OMRON ME3314 ATE0S0=2Q1&D0S15=8&R1&HO&W
AIWA PV-AF3360 | ATE0S0=2Q1&D0&M5\Q0\JO&W

AT Command Profile for Standard Modems
Please refer to the Table below for information on the AT command for Standard Modems.
Table 3.2: AT Command Reference for Standard Modems

Example Setting
Item Content
SP560V-P ME3314 PV-AF3360
Setting of command echo None EO EO EO
Call frequency of auto-answering Twice S0=2 S0=2 S0=2
Displayed result code None Q1 Q1 Q1
DTR control Always on &DO0 &DO0 &D0
DSR control Always on &S0 - -
Communication mode V.42 bis mode S15=8 S15=8 &M5
Speed of terminal fixed dimension Fixed &B1 - \JO
Terminal flow control scheme None - &R1 \QO
Flow control of transmission data None &HO &HO -
Flow control of received data None &10 ) )
(software)
Flow control of received data
(RTS control) None &R1 - -
Writing to nonvolatile memory ert(_a o the &W &W &W
nonvolatile memory.
Combination of the "AT" command
Table 3.3: Combination and action
Init string Action

ATE0S0=2&S0;+IPR=9600;+CMEE=1;&W

Will be send at once to modem

ATE0S0=2&S0;+IPR=9600;AT+CMEE=1;&W

Will be send to modem in 2steps:
ATE0S0=2&S0;+IPR=9600

AT+CMEE=1;&W

ATE0S0=2&S0;AT+IPR=9600;AT+CMEE=1;&W

Will be send to modem in 3steps:
ATE0S0=2&S0

AT+IPR=9600

AT+CMEE=1;&W

ATEO0S0=2&S0;AT+IPR=9600;AT+CMEE=1;AT&W

Will be send to modem in 4 steps:
ATEO0S0=2&S0

AT+IPR=9600
AT+CMEE=1
AT&W
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Note:

The 3COM (SP560-V), OMRON (ME3314) and AIWA (PV-AF3360) standard modems have

been used as the default modem for the a2 Series Controller, however, if the user has
installed a standard modem of their choice with a different AT command then additional AT

commands can be included.
Having installed VLS to the Program files directory.

C:\Program Files\Alvis\BIN

please choose the Modem.ini file that contains AT information for standard modem selection in

VLS.

Contents of the Modem.ini file:

; This is Modem.ini File, used to Display Modem Models

; and their Initialization commands. This file is used

; while Initializing the Controller Modem.

; Please add any new Modem models and Initializing commands
; only at the end of the file. An example is given below:

; 1="USRoboticsXXX","AT&F"

; Here "1" is serial number in increasing order

: "USRoboticsXXX" is modem model

; "AT&F"is the initializing command (Max 64 Chars).

iModem]

1="New",

2="3COM SP560V-P","ATEOQ1&B1&D0&HO&I0&R1&S0S0=2S15=8&W"

3="OMRON ME3314","ATE0S0=2Q1&D0S15=8&R1&HO&W"
4="AIWA PV-AF3360","ATE0S0=2Q1&D0&M5\Q0\JO&W"

Simply follow the instruction listed above, subsequentially, the additional standard modems will

be included with attached AT command string.
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4, SMS Messaging Diagnostics

The a2 controller has a number of Diagnostic messages in both the controller and the VLS
software.

41 Check points for Mobile Phone Communication Problems
Table 4.1: Check Points for a Mobile Phone SMS Error
Error Check Points
Check that the SMS function block been activated
Check that the wiring connections are properly made
Check that the AT command in the GSM modem is correct
Check that the PIN code has been entered correctly
The SMS message has [Check that the SMS Service Center Mobile phone number has been

not been sent to a|entered correctly
mobile phone

Check that the destination phone number has been entered correctly

Check that the proper destination has been chosen in the GSM function
block

Check the GSM Status in the controller or VLS software for error
messages

4.2 Check points for E-mail Communication Problems
Table 4.2: Check Points for a E-mail SMS Error
Error Check Points
Check that the SMS function block been activated
Check that the wiring connections are properly made
Check that the AT command in the GSM modem is correct

Check that the PIN code has been entered correctly

The SMS message has [Check that the SMS Service Center Gateway phone number has been
not been sent to an E-|gntered correctly

mail account

Check that the destination e-mail address has been entered correctly

Check that the Gateway destination has been chosen in the GSM
function block

Check the GSM Status in the controller or VLS software for error
messages
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4.3

4.3.1

GSM Status GSM Status
Check the status of the GSM communication in the following ’ gl\tﬂétéfror
categories. CMS Error

SigStreng
GSM Status

GSM Status

Check the Status of the GSM modem settings and SMS message Status
transmissions through the table below. 000O0H
Table 4.3: GSM Modem Status
Bit Status On (1) Off (0)
b0 |Response from GSM Modem No Yes
b1 Initial successful Yes No
b2 |Set Pin Code Yes No

b3 |Network Registration failed Registered Not Registered
b4 GSM CME Error. Yes No
b5 |GSM CSM Error. Yes No
b6 |Remote Access successful *1 Yes No
b7 | SMR Receive Time out Yes No

b8-11 |Reserved

Reserved =0

b12 |SMS is sending or retrying Message No Message
b13 |SMS is waiting for sending) Transmitting Off
b14 | SMS failed in sending Yes No
b15 |SMS failed in sending due to wrong setting Yes No

Note:

*1 - This bit is not linked to the Remote Access Setting which only enables remote access.

This bit checks if Remote Access is currently in progress.
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4.3.2 CME Error GSM Status

This CME Error status gives information to the functioning of Mobile CME Error

Equipment (ME), please refer to the GSM modem manual for more -1
details.
Table 4.4: Mobile Equipment Error Codes
Value Description Value Description
-1 No Error 17 | SIM PIN2 Required
0 Phone Failure 18 |SIM PUK2 Required
1 No Connection to Phone 20 |[Memory Full
2 Phone-Adaptor Link Reserved 21 Invalid Index
3 Operation Not Allowed 22 |Not Found
4 Operation Not Supported 23 |Memory Failure
5 PH-SIM PIN Required 24 | Text String Too Long
10 SIM not inserted 25 |Invalid Characters in Text String
11 SIM PIN Required 26 |Dial String Too Long
12 SIM PUK Required 27 |Invalid Characters in Dial String
13 SIM Failure 30 | No Network Service
14 SIM Busy 31 Network Time-out
15 SIM Wrong 100 |Unknown
16 Incorrect Password ...256 | All other values below 256 are reserved.
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4.3.3 CMS Error

434

GSM Status
This value gives error information relevant to the Mobile Equipment CMS Error
(ME) or Network, please refer to the GSM modem manual for more -1
details.
Table 4.5: Mobile Equipment and Network Error Codes
Value Description Value Description
-1 No Error 315 SIM Wrong
0-127 |GSM 04.11 Annex E-2 Values 316 SIM PUK Required

128 - 256| SoM 03.40 Subclause 9.2.3.221 347 | 5)M PIN2 Required

300 ME Failure 318 SIM PUK2 Required

301 SMS Service of ME reserved 320 Memory Failure

302 Operation Not Allowed 321 Invalid Memory Index

303 Operation Not Supported 322 Memory Full

304 Invalid PDU Mode Parameter 330 SMSC Address Unknown

305 Invalid Text Mode Parameter 331 No Network Service

310 SIM not Inserted 332 Network Time-out

311 SIM PIN Required 340 No +CNMA acknowledgement expected

312 PH-SIM PIN Required 500 Unknown Error

313 SIM Failure 511 grréugzcée\/rsleu;s in the range from 256 to 511

314 SIM Busy 512 (+) |Manufacturer Specific

Signal Strength (Sigstreng)

Check the signal strength of the GSM modem signal. Generally good
operation is possible with a signal strength of 10% or more.

Table 4.6: Signal Strength Reference Table

Value % Receiving Level
0 -113 dBm or less
3 -111 dBm
6-96 -109 to -53 dBm
100 -51 dBm or greater

GSM Status
SigStreng
0%
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Note

1)

2)
3)

During GSM communication, the RS-232C pins 4 and 7 must be set high otherwise no
data will transferred and the GSM modem will appear to hang or experience a state of
suspension.

The a2 Series Controller and GSM modem must be powered ON simultaneously.

Having configured the GSM communication settings before operation, when the a2 Series
Controller and GSM modem are on-line, then the user must not change any settings from
VLS or the front panel keys. If such modifications have been made to the GSM communi-
cation settings, thus, the 0.2 Series Controller will stop communication with the GSM
modem.

The power to the a2 Series Controller must be cycled to accept the initial communication
settings. If modifications have been made to the communication settings, then please
cycle the power again.

Please check with your service provider concerning the @ symbol within an E-mail
address. The @ symbol can be replaced with a ! symbol if the user experiences some
difficulties with sending E-mail messages from the a2 Series Controller.

The Validity period of SMS messages is specified from the GSM function block or from the
front panel keys, however, if a certain time period is entered the user should not always
expect the same duration as the Service Provider can delete the message from their
server without notice.
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5. Computer Link - Dedicated Protocol

The a2 Series Controller can transfer data To/From a personal computer, HMI, or other
peripheral equipment via Dedicated Protocol. The structure of the a2 (AL2-14MR-*, AL2-

24MR-*) Series computer link protocol is based upon 8-bit binary interpretation and not an
ASCII coded string.
5.1 Data Flow by Link

The computer reads data from the a2 (AL2-14MR-*, AL2-24MR-*) Series Controller

Computer
RS-232 AL2-GSM-CAB 02 Somaer
(2) Crosscable . (3) @
|
|
©) () @ [
Data(6) 5)
Communication Device Read
Program Menmory
T
(1) Request Command T L
X 1]
A
(2) RS-232 Cross Cable Connection
A
(3) AL2-GSM-CAB Cable Connection
W
(4) 0.2 Controller RS-232 Interface
A
Read
(5) Operating System — Device Menmory
A

Data
(6) Device Mermory —  Operating System

A

(7) 0.2 Controller RS-232 Interface
A

(8) AL2-GSM-CAB Cable Connection
W

(9) RS-232 Cross Cable Connection

A4

(10) Response Data

X-Hm

[
[
[
[
[N
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The computer writes data to the a2 (AL2-14MR-*, AL2-24MR-*) Series Controller

Computer
RS-232 AL2-GSM-CAB “égo;:;rzd'er
) Cross cable ) @)

- —— 1

C) — (@) ® [ |

®)

Communication Device Vite
Program Memory

(1) Request Command

XH®w

[
[
[
[
R

A
(2) RS-232 Cross Cable Connection

A

(3) AL2-GSIM-CAB Cable Connection
A

(4) a2 Controller RS-232 Interface
A

Write
(5) Operating System — Device Memory

A

(6) 0.2 Controller RS-232 Interface
A

(7) ALL2-GSM-CAB Cable Connection

A
(8) RS-232 Cross Cable Connection

A\ 4
(9) Acknowledge Command

The 8-bit binary computer link string is sent from peripheral equipment to the a2 Series
Controller using a combination of a AL2-GSM-CAB and user-made cross-cable. The Transmit
message consists of either Format A or Format B. Refer to section 5.3 for further outline
information. The reply generated from the a2 Series Controller informs the user of the status
of the communication line, erroneous messages, status of function block bit data, status of
function block word data and the status of the Time Switch settings.

Accessible devices include: System Bits, Input/Output Terminals, Key Inputs, Link Inputs/
Outputs, Analog Inputs and Control (N) bits. Additional parameters must be entered for
information exchange with Function Block data (Bit or Word) to be enabled.
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5.2

5.2.1

Configuration Diagram

The Peripheral equipment acts as the Master in all configurations, hence, messages are never
initiated from the 0.2 Series Controller. This configuration involves a personal computer acting
as the Master and the a2 Series Controller the slave unit.

Currently the a2 Series Controller contains an RS-232C interface, thus, only 1:1
communication is available.

D m
\??%? ?ﬁﬁiﬂ????? 2 el
Table 5.1: Configuration Table
No. Description
1 a2 Series Controller
2 AL2-GSM-CAB
3 RS-232C Cross Cable
4 PC or other peripheral equipment

Cross-Cable Diagram

The pinouts and connector types for the RS-232C cross cable are shown in the figure below.
Both the connectors and the wiring are equivalent so that either side can be connected to the
AL2-GSM-CAB or the peripheral device.

Note:

(9-pin D-Sub fermale)

(9-pin D-Sub fermale)

@OPLOW®OO

@QRPOWE®OO

The 4 and 7 signals must be set to high-level on the personal computer side. If these signals
are not set, the personal computer will to communicate with the a2 Series Controller.
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5.3 How to read Dedicated Protocol
Format A for computer link is used for checking the communication line between the computer
and the o2 Series Controller. Thus, the read/write format for the structure of the string is

identical. Refer to section 7.1 for detailed 8-bit binary string structure.

Format A;: Communication Line Check

S E
T N
Cormputer X Q
0.2 Controller S A
T C
X K

Format B for computer link is generally used for reading/writing to all internal devices, reading/
writing to function block bit/word data, run/stop mode and configuring the Time Switch settings.
Thus, the command string is more complex compared to the Format A equilvalent.Refer to

section 8.3 for detailed 8-bit binary string structure.

Format B: Computer READS from the a2 Series Controller

S E
T T
Computer X X
a2 Controller S 5 S E
T gg| T T
X 8“’ X

Format B: Computer WRITES to the o2 Series Control

S E
T T
Cormputer X X
[0)
a2 Controller S EO S A
T g-g T C
X 8 X K

Format B: Computer RUN/STOP operation for the .2 Series Controller

S E
T T
Cormputer X X
[0)
a2 Controller S EO S A
T g-g T C
X 8 X K
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6. AL-PCS/WIN-E Settings for Dedicated Protocol

The personal computer and o2 Series Controller acts as a master slave relationship
accordingly. Therefore, all communication starts from the computer side (master) and cannot
be started from the o2 Series Controller side (slave). The following chapter will outline the
necessary AL-PCS/WIN-E (version 2.00 or above) required settings for Dedicated Protocol.

(1) Select Project (new or existing)

A
(2) Set Default Communication Settings

A
(3) Set Bit data for function blocks

A 4
(4) Set Word data for function blocks

A4

(5) Download project

A

(6) Cyde power

6.1  GSM and Serial Communication Setting

1) Open a new or existing file for the a2 Series Controller.
2) From the Option menu select the “GSM and Serial Communication.” option.

traller Com Window  Help

0z - Select Contraller Tupe... %l Ell

Uszer Defined lcons L=

||z\,.

:vl IEil Function lcon Set 3

Set Wwire Color
Set Baze Color

Date Format

Change Current Time
Badio Clock...
Language. ..

benu Call Eey...

G5 and Seral Communication. ..
Dedicated Communicatian...
Analog [npuk....
Select Fant
Pazzwaord

v [Grid

v Show Grid
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3) Choose “Other”. Thus, enabling dedicated protocol communication between the computer
and the a2 Series Controller. Click the “OK” button to accept.

GSM & Serial Communication |
— Modem
" Mot Use
" Maodem I
= G5 I

L L1

Pin Code

" | Bemote Sccess

| itralize M iEden...

B) 6 Data Format )

Ciata Bit P arity Stop Bit Baud Rate

E = e =] | R4 I ECTTR
OF. Cancel | Help |

A) Other - This setting is used for Dedicated Protocol communication.

B) Data Format - Settings for Com ports and message protocol.

From selecting the “Other” option, AL-PCS/WIN-E automatically sets the default communica-
tion settings between the personal computer and the a2 Series Controller.

Table 6.1: Default Communication settings

Parameter Communication Setting
Data Bit 8
Parity None
Stop Bit 1
Baud Rate 9600

Note:
AL-PCS/WIN-E Version 2.00 or above is necessary for dedicated protocol functionality.
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4 ') From the Option menu select the “Dedicated Communication.” option.

Com Window  Help

_j Select Controller Type..

| = User Defined Icons 3
Function Icon Set 3

L=

Set Wire Calar
Set Baze Calor

Date Format

Chanege Current Time
Badio Clock...
Laneuage..

Menu Call Kew..

G5M and Serial Communication...

Ledicated Communication...

HAnalog Ihput..
Select Font
Pazsword

w Girid

v Show Girid

5) The Dedicated Communication dialog box will appear.

Dedicated Communication
A) Station IU _l;
[0ta15]
Communication M emony N
Comm Bit Device[Points) Comm *'ard Device[Paoints) Program(Bytez)
B) 0 L 0 5000
C 50 B0 4700
C 100 100 4400
Y,
C) —( Bit Device ) wiord DeviceD
0 be zpecified Communication Bit Device
D) FE | FEMG CBMo | FE | FENG
SEb x> |
<< Heleaze |
a ool a ool
Cancel | Help |

A) Station Number

Set the Station Number of the controller from 0 to 15. The default station is 0. Communication
is possible to a single .2 Controller when sending messages via RS-232. A networked o2
may have a station number higher than 0.

Setting range: 0 - 15
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B) Communication Memory
The Communication Memory option allocates a section of the user-program memory for
Communication Bit Devices or Communication Word Devices.

Table 6.2: Communication Memory usage

c°r|§'irt"|5‘2\',‘i:§2°" Commuggzgg QlCid Memory Usage (bytes)
0 0 0
50 50 300
100 100 600

A maximum of 100 Function Block Bit Devices and 100 Function Block Words can be
accessed. Total memory available to the user is 5000bytes with a 200 function block limit.

C) Communication Function Block Bit Device

Dedicated Communication E2
Station |3 _|:
[0ta15)
Communication kMemory
Carnr Bit Device[Foints) Cornm ‘word Devicel[Points) ProgramlEytes)
L 0 0 5000
g 50 50 4700
f" 100 100 4400

Bit Device | wiord Device I

FE to be zpecified Cormunication Bit Device
FB FEMa CEBMa FB FEMao =
1 UF DOWM COU... B2
UP DOwWH COUM... BS 2
3
Gk | 4
5
B
7
g
<< Release | 3
10 -
pi— d 0

Cancel | Help |

To Set a Communication Bit Device choose a number in the right hand “Communication Bit
Device” block, then highlight the Function Block in the “FB to be Specified” box. Click on the
“Set” button to match the Function Block to the data transmission address.

To release a Function Block, highlight the Function Block line in the right hand box and then
press the “Release” button. The Communication Bit Device Number will be cleared.

The transmit data will show whether the Function Block output signal is On or Off.
Function Blocks without outputs will not appear in the display.

Nofte:
No device can be chosen if the Communication Memory is specified as 0.
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D) Communication Function Block Word Device

Dedicated Communication I
Station IEI _|;
[Oto 18]
Communication kMemary
Comm Bit Device[Pointz] Comm ‘word Device[FPointg] FProgram[Bytes)
L 0 i 5000
0 50 50 4700
' 100 100 4400

Bit Device  “word Device |

FEB “w'ord Output parameter to be specified Communication Word device
FE | FBNol Parameter CwMao | FB FEMa | Parame «
DELAY E1 Set0nD..
DELAY SetOfD.. 2
DELAY CurQffD... 3
;
A
[
7
a
<< Release | 9
10 -
D < il

0K | Cancel | Help |

To set a Communication Word Device choose a number in the right hand “Communication
Word Device” block, then highlight the Function Block in the “FB Word Output parameter to be
specified” box. Click on the “Set” button to match the Function Block to the data transmission
address.

To release a Communication Word Device, highlight the Parameter line in the right hand box
and then press the “Release” button. The Communication Word Device will be cleared.

The transmit data will show the word value of the parameter chosen.
Function Block without Word parameters will not appear in the display.

Note:
No devices can be chosen if the Communication Memory is specified as 0.

After the parameters are entered, the program must be downloaded to the controller and the
power cycled before the Dedicated Protocol can be used. Cycling the power saves the settings
into the a2 internal EEPROM memory. Please cycle the power whenever the communication
method (Not Use, Modem, GSM, Other) is changed.
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6.2 Function Blocks

FB Name FB Symbol Description of Function Block Word Device Derlitce
; gooo The Boolean Function Block uses Boolean
Boolean r algebra to control the ON/OFF state of an } -
[BL] 3 BL output. An operational expression consists
4 of either the AND, OR, XOR or NOT form.
The Set/Reset Function Block either holds
000 an output ON (set) or releases the output
Set/Reset | S> P ro OFF (reset.) Priority can be given to either i -
[SR] R input pin if both inputs have been energised
SR simultaneously. The default priority setting
is dedicated to the reset input pin.
000 The Pulse Function Block sends a single
Pulse > P ro pulse to the output pin if the input pin
[PL] receives either an “ON to OFF”, “OFF to - ]
PL ON” or “ON to OFF And OFF to ON” input
operation.
000 The Alternate Function Block is used to
reverse the ON and OFF state of the output
Alternate ' ro as and when the input pin receives a signal. ) -
[AL] C The output will be set ON when the input
AL pin goes high and remain ON until the input
receives the second rising edge.
000 The Delay Function Block provides an ON
Dela 1> P TO delay timer and an OFF delay timer. Time gﬁtrrce)r’:lt g?\}a[))lela
[DL]y C intervals for either situation can be set. The Set OFF Dela y ]
DL time unit can be set to 10ms, 100ms or 1s Current OFF [})/ela
increments. y
The One Shot Function Block awaits a
000 signal supplied to the input pin thereafter
I> P O setting the output according to the specified
On[eog]hot C r time. The timing parameters control the gﬁigﬂ,{eosﬁgtsmt ]
os state of the output (depending on the
priority setting). The time unit can be set to
10ms, 100ms or 1s increments.
000 _ . Cycle or Time .
14 P Lo The Flicker Function Block changes the ON | Current Cycle or Time
Flicker r and OFF state of the output according to a| ON Flicker -
[FL] FL preset flicker time. The time unit can be set | Current ON Flicker
to 10ms, 100ms or 1s increments. OFF Flicker
Current OFF Flicker
000
Time P ro The Time Switch Function Block uses a
Switch predefined time schedule to control the ON *1 [ ]
[TS] TS and OFF status of the output.
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FB Name FB Symbol Description of Function Block Word Device Derlitce
- The Time Switch maintenance Function
Time 000 Block uses a predefined time schedule to
Switch m P|— O |control the ON and OFF status of the *q -
[TSm] output. The function block can be setup
L _TSm from the TopMenu “Parameter” via the front
panel keys.
B The Counter Function Block increments the
000 current value by one as and when the input
Counter 1> P ro pin receives a signal. When the current|Count -
[CN] C value reaches the set value the output is set| Current Count
| CN ON. The counter current value is reset as
and when the clear pin receives an input.
The Up/Down Function block positively or
U>~000 negatively increments the counter until a
u/D D> P -O set value is reached thereby setting the
Counter C r output ON. A preset signal can also equal 85{%%\?’&%%%%n Count ]
[UD] p> UD the set value regardless of the current value P
for the function block and thereby setting
the output ON.
~—000 The Compare Function Block monitors the
I~ P Lo current value of the input pin in relation to a
Compare r preset expression. The expression consists ) -
[CP] CcP of =,>,>=,<,<= or <>, If the compared value
L satisfies the expression subsequently the
output pin is set on.
Analog Mo goo The Analog Output function takes a digital
Ouput ‘ value input and delivers a corresponding ) )
[AO] E analog voltage or current to a selected
| AO channel on the AL2-2DA module.
000 . . .
e B WAoo
[%aér} oG the value obtained from an analog input Gain Analog Value )
L (X:A01-A08) is set.
000 The Display Function Block is used as an
Disola 1> P ‘ interface between the user and the devices
[Dpp]y held within the controller. Current values, - -
| DP timer messages, user-defined messages
can be read.
000 The Zone Compare Function Block
Zone I> P O identifies whether the input value lies within
Compare a specified upper and lower limited zonal - ]
[2C] ZC area and if so changes the status of the
output accordingly.
The Schmitt Trigger Function Block
000 compares an input value to preset high and
Schmitt > P TO low limits. The output is ON when the input
Trigger value reaches the high limit and then falls - ]
[ST] ST below the lower limit. The function only

processes the data when the function block
is receiving an input signal.
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FB Name FB Symbol Description of Function Block Word Device Deriitce
The Hour Meter Function Block holds the
000 output status ON for a maximum of 32767 Set Hour
Hour I P TO hours, 59 minutes and 59 seconds. If the Current Hour
Meter C input pin is turned OFF the elapsed time Set Minute [ ]
[HM] HM will hold its value until either the clear pin Current Minute
resets the time or the input pin is turned ON
again.
The Speed Detect Function Block is used to
| 000 count the incoming pulses max. 20Hz (with
Speed Us PLO an extension module max. of 1kHz) for a | Current Period
Detect C r set period of time. The upper and lower lim- | Speed u
[SPD] SPD its can be set from -32768 to +32767 and | Period
the Period interval’s set range is 1 to 32767
in 10ms increments.
The Pulse Width Modulation Function Block
000 changes the output status according to a
14 P LO set period of time with a minimum of 100ms
PWM r and a maximum of 3276700ms in|Current Period -
[PWM] PAWM increments of 100ms. The percentage duty | Period
for the function controls the amount of
elapsed time before the output status is
changed.
The PID Function Block is the AL2
E>"000 implementation of PID, a method used to
A> P Lo obtain stable control over a system variable. ;
[E:B] c It is equipped with an Auto-tuning function, :\E/Irarg:,pgl)a(}gd Value ]
PID which automatically adjusts the Function
Block parameters for the specific applica-
tion.
The Alternate Function Block is used to
reverse the ON and OFF state of the output
000 as and when the input pin receives a signal.
Retentive I o) The output will be set ON when the input
Alternate C pin goes high and remain ON until the input - ]
[RAL] RAL receives the second rising edge. When the
power is turned OFF the function block will
use the last alternation operation to control
the output.
000
Addition | 1~ P TO The ADD Function Block is used to|g, -
[ADD] summate two input values
| ADD
Subt 000
ubtrac- | P o) . .
tion The SUB Function Block is used to subtract Difference -
two input values.
[SUB] | suB
000
Multiplica- I P -O . . .
tion r mgilr\]/luuli \l/:aulﬂggon Block is used to multiply Product -
[MUL] MUL P '
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FB Name FB Symbol Description of Function Block Word Device Deriitce
000
Division ' P ro The DIV Function Block is used to divide | Quotient -
[DIV] DIV two input values. Remainder
000
Calcula- | P Lo The CAL Function Block is used to perform
tion a calculation from the combination of|Result ]
[CAL] | CAL different Arithmetic function blocks.
> 000 This Shift Function Block is used to transfer
Shift T TO the Shift Input status just before the Input
[SFT] S signal is set ON.It has a bit input pin, a shift - [ |
R> SFT input pin, a set input pin, a reset input pin
and a bit output pin.
000 .
The GSM SMS Function Block sends the
SMS 1> P ro LCD screen as a SMS message to either a Current Status -
[SMS] SMS mobile phone handset or an E-mail account
for remote maintenance purposes.
— The Short Message Receive Function
Mggge E gOOO Block searches for the occurrence of a
Receivign r command in the SM. In case the command | Word Output ]
[SMR] 9/ R SMR text is exactly included in the SM, outputs
L are changed.
The Short Message Receive maintenance
Short —000 Function Block searches for the occurrence
Messade E- P LO of a command in the SM. In case the com-
Receivingm r mand text is exactly included in the SM, | Word Output ]
[SMRrg]] R SVRM outputs are changed. The function block
- can be setup from the TopMenu "Parame-
ter" via the front panel keys.
call 000 The Call Detect Function Block in case the
Detect E> P ro numbers of digits of both phone numbers ) -
[CD] R and the phone numbers itself are equal, the
| CD CD Function Block output is switched on.
The Call Detect Function Block in case the
—000 numbers of digits of both phone numbers
Call EX P LO and the phone numbers itself are equal, the
Detect m r CD Function Block output is switched on. - ]
[CDm] R CcDm The function block can be setup from the
- TopMenu "Parameter" via the front panel
keys.
000
Random | P Lo The Random One Shot Function Block
One Shot | ¢ emits a random length single pulse to the | Random One Shot n
[ROS] ROS output Cur Random One Shot
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FB Name FB Symbol Description of Function Block Word Device Derlitce
D 000 ; One Shot
elayed 1> P ro The Delayed One Shot Function Block Current One Shot
One Shot C emits a single pulse after a controlled delay Dela ]
[DOS] DOS to the output. Currgnt Delay
000
Delayed 1> P TO The Delayed Alternate Function Block |,
Alternate C alternates the status of the output with each Currgnt Dela ]
[DAL] DAL pulse after a controlled delay. y
The Set/Reset Function Block either holds
an output ON (set) or releases the output
000 OFF (reset.) Priority can be given to either
Retentive S>> P LO input pin if both inputs have been
Set/Reset R energised. The default priority setting is - ]
[RSR] RSR dedicated to the reset input pin. When the
power is turned OFF the function block will
use the last set or reset operation to control
the output.
The Control Display Function allows the
c user to control the LCD image screens. The
Di?c,ntlraOI ) fucntion block can only be set in AL-PCS/ i i
[CBP)]/ Win-E software for a Series Controllers.
When control bit NO4 in ON, it is possible to
control the displayed User Screen.
The Connect function block is an internal
device used to show the memory used by
000 input bits, system bits, AS-interface bits,
Connect | r o) and the operational keys. No function block
[ B] appears on screen or is shown as being - -
- B used in the “Memory Configuration Usage”
h dialog box. The purpose is only to calculate
the memory that is used by the bits listed
above.
System ) Control for external devices through relays ) )
Outputs and transistors.

Note:

1) Communication Word Devices will only appear if new settings are created using AL-PCS/
WIN-E. New settings cannot be created using dedicated Protocol, hence, only modification
of time switch settings is possible.
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

Settings for Dedicated Protocol - Front Panel Keys

The a2 Controller must be set up to use the Dedicated Protocol. The settings can be
performed from the front panel keys or downloaded from the VLS software. The VLS settings
are the simplest and most convenient method to enter the required settings but they can also
take place from the front panel.

After the settings are changed in the controller, the power MUST be cycled for the Dedicated
Protocol settings to take effect.

Top Menu Setting/Serial Com Settings

In the o2 Controller Top Menu, please scroll to the “Others/Serial Com” s ial com
option shown at right. To use Dedicated Protocol, the “Other Com” | Not Use
setting must be chosen. Modem
GSM
»Other Com

The “Other Com” Settings
Other Com

Parameters for ComFormat, Station No., and Link Block can be setin |y comFormat
this option. These settings provide the complete range of options Station No
available to set with the front panel keys. Link block

The Comformat (Communication Format)

ComFormat
The ComFormat dialog will allow the user to set the communication |»DatalLength
settings for Datalength, Parity, Stop Bit, Baudrate and includes a setting Parity

for default values. Stop bit
Baudrate

Defaul t

Scroll to the setting to be input or changed.

Data Length
Change the Data Length send parameter to be 7 bits or 8 bits.

DatalLength
Choose 8bits for Dedicated Protocol communication. ! 3 E: :z
Parity
Select from three settings for Parity - None, Odd or Even. Parity
» None
Choose None for Dedicated Protocol communication. Odd
Even
Stop Bits
Choose the number of stop bits - 1 bit or 2 bits. Stop bit
5 1bi t
Choose 1 bit for Dedicated Protocol communication. 2bits
Baud Rate
Choose the baudrate from 300, 600, 1200, 2400, 4800, 9600,
19200bps Baudrate
2400 bps
4800 bps
Choose 9600bps for Dedicated Protocol communication. #9600 bps
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6.3.8 Default

The default values are DatalLength = 8 bits; Parity = None; Stop Bit = 1 bit; and

Baud Rate = 9600 bps.

6.3.9 Station Number
Set the Station Number of the controller from 0 to 15. The default
station is 0.

Communication is possible to a single o2 Controller when sending
messages via RS-232. A networked PLC might have a station number
higher than 0.

6.3.10 Link Block

The Link Block setting specifies the amount of Function Block data that
can be used in the Dedicated Protocol. The data for the three options is
given in the table below.

Table 6.3: Link Block Settings

Link Communication Communication
Number Bit Devices Word Devices
0 0 0
1 50 50
2 100 100

Other Com
Station No
No. O

Other Com
Link block
2

Note
The user must not change the memory allocation for Communication BIT/WORD device during
the computer link operation, otherwise, the settings created in the VLS software will be

deleted.

6.3.11 Function Block Bit and Word Data

The Function Block data must be given addresses in memory for the Dedicated Protocol

command string. The addresses can only be set in the VLS software.
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7.

The Command String

The following chapter explains the structure of both types of dedicated protocol format for the
a2 Series Controller. The 8-bit binary protocol is available in two different formats:

1) Format A
2) FormatB

The Dedicated Protocol is based on a PC or Peripheral device sending messages to the a2
controller and in return receiving replies to those commands. The string of data that
accomplishes these tasks is called the Command String. The Command String can be used to
check the communication line, read/write from/to internal bit/word data, perform remote Run/
Stop operation with the controller, and to edit Time Switch data. The data contained in the
Command String varies with the type of action to be accomplished.

Two formats have been designed to carry the data - Format “A” for simple Communication line
checks and Format “B” for the more involved data processing instructions. The information to
construct and read Command Strings is explained in this chapter.

Communication between the computer and the a2 Series Controller is handled using
interrupts. The Transmit/Receive process is completed after the last operation has been
completed in the Function block sequence order. Refer to the Communication Timing section
for further information concerning response delay time.

Notes:
Communication requirements

a) Power to the a2 Series Controller

b ) Switching the Serial Com mode to Dedicated Protocol. Using the front panel keys select
“Serial Com” from the “others...” menu. Select “Other Com” then proceed to cycle the
power to accept the setting. Or, using AL-PCS/WIN-E please refer to Chapter 6.

Communication Settings

a ) Baud Rate: 9600bps
b ) Datalength: 8bits
c) Parity: None
d) Stop bit: 1

e ) Synchronous method: Half-Duplex

f) Framing, Overrun or communication errors will occur if the default communication
dedicated protocol setting have not been entered. Using the front panel keys, select
“Serial Com” from the “others...” menu. Select “Other Com” and adjust the
“ComFormat, Station No. and Link Block” accordingly. Refer to Chapter 6 for detailed
information concerning Front panel screen. However, the user can also set the default
communication dedicated protocol settings from the VLS software.
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Section 7.1 and 7.2 describe protocol elements used with Format A and B. Refer to section 7.3
for detailed explanation concerning all dedicated protocol elements within both types of

formats. Refer to section 7.6 for detailed information concerning .2 Series Commands.

71 Format “A”

Table 7.1: 1.1 Format A message structure

Control Protocol
£ o | o
SIEvu €| Z | E
T 828 §|N
X189 5 &
Computer Z L | »
X a2 Controller £ o | o
O S EgZ 2 A
T T8 &5 |C
®) X |2 5 w | K
uZJ Zz w | »
-
or
= o | o o
S Eg 2 Z N 38
T8/ |6 | AT
X g8 El5 K 8
z w | & L
FORMAT A
Format A LINE CHECK mode
‘ Control Code ‘
W
‘ No. of Communication bytes ‘
A\ 4
Format No.
W
‘ Station No. ‘
A\ 4

‘ Control Code ‘
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a2 Simple Application Controllers

Format “B” Message

7.2

Table 7.2: Format B message structure

Control Protocol

(aH)
3080 Wng
(a1)
3}09yo wng ,
W X i
| (aH)
| snje}s 90IAa(g JOSLR NS
(aH) S90IASP (1)
3}09yd Wwng JO 'ON 308Yd Wwng
(a1)
¥09Ud WNg puewiwiog W X <OY
WX "ON uonels snjejs 82IAeQ "ON uoIelS
(aH) . (an) .
‘ON 9919 ON jetuioy oN 5018 ON Jewso-
(a1 sajAq (a1) sa}Aq
"ON 991n9( SWIW09 "ON "ON 99In8Q wiwod "oON
8po92 821A8(J NEX 9po92 82IA8(g k=X
S90IADp ! . |
10 ‘0N m epo) Jouig S92IASp JO "ON | 9poy Jou7
puewwod Beyy ayo|dwo) ZLX puewwod Bey syedwod Z<Xx
"ON uonels ‘ON Uonels "ON uonels 'ON uonels ‘ON uonels ‘ON uoiels
wwod "ON WWwIod "ON WIWOD "ON wwo9 ‘oN wwod "'ON wwod ‘'ON
NE=X NX N X kX nNEFX nNEFEX
LI LI
[ d |
- | 5 ! - §| S
E 83 $ E 3 g
@ o 2 o
S N3 o N 3
= 3 ¥ - 3 e
avayd NOILVYY3IdO (dOLS/NNYH)/FLIEM

FORMAT B




a2 Simple Application Controllers

The Command String 7

Format B WRITE/(RUN/STOP) operation can produce an error code even though a

Note:
@
standard complete flag has been sent. If the Transmit message contains the correct syntax

2)

then a complete flag will be sent, however, if the reply data is corrupt then a NAK message
will be generated.

The write message string is intended for BIT data accessing, therefore, only one byte has
been allocated to the Device Status setting. To write to WORD data, 2 bytes must be
allocated to the Device setting. Thus, caution in setting the No. of communication bytes
and the sum code check must be taken.

Read/Write operation for Format B follows a different structure to Format A. Format B uses a
more complex string to access internal devices. However, the write operation contains the
Device Status parameter used to indicate the ON/OFF state of the intended device.

Time Switch settings follow Format B protocol, however, the structure and content of the string
differs from the standard READ/WRITE mode operation. Refer to section 7.6.5 for further
detailed information concerning Time Switch settings for Format B.

Format B READ Mode Format B WRITE mode (BIT)

Control Code

Control Code

A A

‘ No. of Communication bytes ‘ ‘ No. of Communication bytes ‘
A A

‘ Format No. ‘ ‘ Format No. ‘
A A

Station No. | Station No. |
A A

‘ Command ‘ ‘ Command ‘
¥ W

‘ No. of devices ‘ ‘ No. of devices ‘
W A

‘ Device Code ‘ ‘ Device Code ‘
A A 4

| Device No. (LB) | | Device No. (LB) |
A 4

| Device No. (HB) | | Device No. (HB) |
A 4

‘ Control Code ‘ ‘ Device Status ‘
A4 e

‘ Sum Check (LB) ‘ ‘ Control Code ‘
A4 d

Sum Check (HB)

Sum Check (LB)

A4

Sum Check (HB)
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7.3 Control Protocol elements

The following section will explain the control elements used in the a2 Series Dedicated
protocol Transmit/Receive message. Refer to section 7.6 for detailed information concerning
the commands available with this protocol.

Table 7.3: Format A and B protocol elements

Control Element Description Section
The Control codes are one byte hexadecimal
1) Control Codes ASCII representation of standard protocol 7.3.1
terminology.
2) No. Communication Bytes Standard number of bytes in one transmit/ 732

receive message.

Format number used to identify Format A or
3) Format No. Format B type protocol message. 733

; Assigned station number for controller
4) Station No. identification. 7.3.4

Read, Write or Remote RUN/STOP operation

5) Command are declared as the commands. 7.3.5
6) No. of Devices Total number of internal devices or I/O that are to 736

be read/written from/to the controller.

Each individual internal device has been given a
7) Device Code device code. The single byte code cannot be 7.3.7
changed from original default setting.

; Head address of the internal device or I/O being
8) Device No. read or written from/to the controller. 738

Available only to Transmit message in write
9) Device Status mode for Format B and reply sent from the 7.3.9
controller when in Read mode for Format B.

Sum check used to verify that the data in a
10) Sum Check message has not been corrupted. 7.3.10

Specific error coded relating to either sum check,
1) Error Code protocol, device or remote error. 7.3.1

The a2 Series Controller is not a ASCII generated format, but comprised of a 8-bit binary
structure.
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7.3.1 Control Codes

The Control codes are listed below:
Table 7.4: Control Codes

Signal ?Hoecig Description
STX 02H Start of TeXt
ETX 03H End of TeXt
ENQ 05H ENQuiry
ACK 06H ACKnowledge
NAK 15H Negative AcKnowledge
! 21H Completion

7.3.2 No. of Communication Bytes

The number of communication bytes is used to check the validly of the message syntax. When
using Format A the number of communication bytes for the Transmit message starts from the
Format No. and finishes with the ENQ control code. The number of communication bytes for a
Receive message starts from the Format No. and finishes with the ACK control code. In the
situation of receiving an error message the number of communication bytes for a Receive
message starts from the Format No. and finishes with the appropriate error code.

Format A Type - Line Check

IS . .
s §82/2 &
T O.S’g 5 N
z 5 :"g Q
Computer ogHl - | @
%
0.2 Controller 03=01+01+01 gq"’, g g
(bytes) S |8L 2 A
Tg8 8 §|C
osH = | @
<
03=01+01+01 (bytes)
or
S
y (O]
s 682 2|n 8
T8 8 8|A%
Xz 5 8| K &
oan £ | P |

04=01+01+01+01 (bytes)
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Read message command - When using Format B the number of communication bytes starts
from the Format No. and finishes with the Higher Byte of the Device No.

Write message command - When using Format B the number of communication bytes starts
from the Format No. and finishes with the Device Status of the last device.

Run/Stop command - When using Format B the number of communication bytes starts from
the Format No. and finished with the RUN/STOP command.

Received message command - When using Format B The number of communication bytes
starts from the Format No. and finishes with the! completion control code. The number of
commutation bytes for the response data message starts from the Format No. and finishes
with the Device Status.

Error message command - When using Format B the number of communication bytes starts
from the Format No. and finishes with the appropriate error code.

Format B Type - READ message

e . . — (] . : x X~
STEIERL R AN, N R
T 23 8| 5| E 238 ¢ |33/ 8Q T 5@cq
X2 | E|= | E "9 2 |5=5= x |[ETE=
= 518218 s 8 |8 3 |®
Computer oH = | @ o1H| © N e
a.2 Controller 07=01+01+01+01+01+01+01 (bytes)
o _ e . -
. | ® : s | o e @ 3 x |x
s 682 2 5 s 682 2/ %8 &5 g8 8.
T g3 8 §|o T o3 8| 5| E238 4| T |©@s6D
o E | = [} o E | = € T| O d el
X |z 5| ® £ X |z 5 | & 8 > g g
[0
osH “ | ? |8 osH * | @ oHo| ©?
<>
03=01+01+01 05=01+01+01+01 +01
(bytes) (bytes)
or
o - o
N [0
sg82 2~ 3
T g3 8 68/ AC
oaH = | @ u

04=01+01+01+01 (bytes)
The maximum number of Communication Bytes for a given message is 250 bytes. Refer to
section 7.3.6 for further details for maximum devices to be accessed.

7.3.3 Format Number

The Format number is used to differentiate format type. Either Format A or Format B is used
for the intended task.
Table 7.5: Format Type command

Format Type Instruction Command
Format A 40
Format B 41
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7.3.4

7.3.5

Station Number

The personal computer and a2 (AL2-14MR-*, AL2-24MR-*) Series Controller follow as a
master/slave relationship. All communication is initiated from the personal computer.

The station number set in the controller must match the station number in the command string.
If the station number conflict, then a reply message will not be sent from the controller.

RS-232C Interface

r
|

Station No. 00

The 0.2 (AL2-14MR-*, AL2-24MR-*) Series Controller Version 1.00 is equipped with an RS-
232C interface, thus a 1:1 relationship can be achieved. A maximum of 00-0OF(hex) can be set

for the controller.
Command

The command defines if the type of transmission will be a Read/Write Command or a Remote
Run/Stop command.

Table 7.6: Instruction Command Setting

Commana | Gommand Code
Read O00OH
Write 01H
Run/Stop ! 10H
RTC Read? 20H
RTC Write 2 21H
Display Read® 30H

Note:

*1 The run/stop operation via dedicated protocol follows format B. However, number of
devices, device number and device code is not used as it is replaced by either of the

following:
Table 7.7: RUN/STOP command code
Operation Hex Code
RUN 01H
STOP OOH

Refer to section 7.6.4 for detailed information concerning the command structure.

*2 Ver. 2.20 or later
*3 Ver. 3.00 or later
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7.3.6

Number of Devices

The Number of Devices is restricted by total number of Communication Bytes. The Transmit/
Receive data message contains a maximum of 250 bytes. Thus, caution must be taken when
reading BIT/WORD data. Refer to the Note below for detailed caution information.

Format B - READ message

o T |45 ) g,
| = o >
T8¢ 8| 5| E 28 g $08% g 83882 T SHE@
X .2 E | = | E T L S =Z=| L [S={S— eT|ge=
o 5| 8| 0 3|2 |0 3 |o | 5 |35
0.2 Controller 2= o011 + o1 (devices)
B T T2 T o8] 8] [x |«
ol o | 2 o | ol © % 2| 2
E,L212 = E,2 2 2|38 5 & o_ |3
S |[Ea o) S |[Eaq © E — 0~
580 % & & 58 < 2s3° % § Sadm
T |82 § © T|8% S 28 o o T 059
.2 E| & | a .o E | = | E Tl o | © e<leg=
X § 5 © IS X 2 5 S 8 S > X =] =]
S v | O
L ®rg -1 @ 02H O | O 2 °
or
E |89 S
S |[Ewn z z N o
TS © | 5| A |©
oS € o -
o | =
Z L N L

Note: Format B cautions

1)

READ Message - BIT data

The maximum number of BIT devices that can be read at any one time is restricted by the
maximum number of communication bytes (250 bytes) contained in a single message.
Each device is represented by the Device code, Device No, (LB) and Device No. (HB).
(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(Device code + Device No(LB) + Device No. (HB)) =

(250-4)/3=246/3 =82

Therefore, the user can read 1 - 82 BIT devices at any one time.

READ Message - WORD data

The maximum number of WORD devices that can be read at any one time is restricted by
the maximum number of communication bytes (250 bytes) contained in a single message.
Each device is represented by the Device code, Device No, (LB) and Device No. (HB).
(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(Device code + Device No(LB) + Device No. (HB)) =

(250-4)/3=246/3 =82

Therefore, the user can read 1 - 82 WORD devices at any one time.
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3)

WRITE Message - BIT data

The maximum number of BIT devices that can be written at any one time is restricted by
the maximum number of communication bytes (250 bytes) contained in a single message.
Each device is represented by the Device code, Device No, (LB), Device No. (HB) and
Device Status (1byte).

(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(Device code + Device No(LB) + Device No. (HB) + Device Status) =
(250-4)/4=246/4 = 61

Therefore, the user can write 1 - 61 BIT devices at any one time.

WRITE Message - WORD data

The maximum number of WORD devices that can be written at any one time is restricted
by the maximum number of communication bytes (250 bytes) contained in a single mes-
sage. Each device is represented by the Device code, Device No, (LB), Device No. (HB),
Device Status (LB) (1byte) and Device Status (HB) (1byte).

(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(Device code + Device No(LB) + Device No. (HB) + Device Status(LB) + Device Sta-
tus(HB)) =

(250-4)/5=246/5=49

Therefore, the user can write 1 - 49 WORD devices at any one time.

Time Switch READ Message.

The READ operation of a Time Switch settings follows the identical structure to reading a
Communication Word device in Format B. The maximum number of Time Switch devices
that can be read at any one time is restricted by the maximum number of communication
bytes (250 bytes) contained in the reply message.

(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(RTCO + RTC1 + RTC2 + RTC3) =

(250-4)/4=246/4 =61

Therefore, the user can read 1 - 61 Time Switch settings at any one time.

Refer to section 7.6.5 for further infromation concerning Time Switch settings.

Time Switch WRITE Message

The maximum number of Time Switch devices that can be read at any one time is
restricted by the maximum number of communication bytes (250 bytes) contained in a sin-
gle message. Each device is represented by the Device code, Device No, (LB), Device
No. (HB), RTC+0, RtTC+1, RTC+2 and RTC+3.

(Max No. of Comm. bytes - (Format No. + Stat No. + Command + No. of Devices)) /
(Device code + Device No(LB) + Device No. (HB) + RTCO + RTC1 + RTC2 + RTC3) =
(250-4)/7=246/7 =35

Therefore, the user can write 1 - 35 Time Switch settings devices at any one time.

Refer to section 7.6.5 for further infromation concerning Time Switch settings.

A mixture of Time Switch, BIT and WORD data can be sent via one Transmit mes-
sage.
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71.3.7

Device Code

Each type of Bit or Word Device has a device code which corresponds to a memory location in
the 0.2 series controller. Locations for the System Bits, Inputs, Outputs, Keys, Link Input, and
Link Output are permanent but the Function Block settings (Communication Bit and Word
Devices) must be set in the “Options/Dedicated Communication” dialog box in the VLS
software. Remember to set aside some memory in the same dialog box for these devices.
Refer to section 6.1 for VLS settings.

Table 7.8: Device Code and Access Data

e ] Device Range

. evice Lode |Device Range (Hex) Read Write
Dreee LErme (Hex) (Decimal) (HB LB)*3 Access Access
System Bit (M) 40 1-24 0001-0018 Yes No
Input Terminal (1) 41 1-15 00 01 - 00 OF Yes Yes
External Input (EI) 41 129 -132 "1 0081 -00 84 Yes Yes
Output Terminal (O) 42 1-9 0001-0009 Yes Yes
External Output (EO) 42 129 -132 "2 | 00 81-00 84 Yes Yes
Key Input (K) 44 1-8" 0001 -0008 Yes Yes
Link Input (E) 45 1-4 0001 -0004 Yes Yes
Link Output (A) 46 1-4 00 01 - 00 04 Yes Yes
Control Device (N) 47 1-4 0001 -0004 Yes Yes
Analog In 61 1-8 00 01-00 08 Yes No
Communication *4

Bit Device (CB) 48 1-100 0001 - 00 64 Yes Yes
Communication "

Word Device (CW) 69 1-100 00 01 - 00 64 Yes Yes

Note:

*1

The settings for the a2 controller input extension boards: Where El 01-04 for AL2-4EX
and AL2-4EX-A2 are 129 - 132 respectively.

*2 The settings for the 0.2 controller output extension boards: Where EO 01-04 for AL2-4EYR
and AL2-4EYT are 129 - 132 respectively.
*3 Each hexadecimal value is represented by a HB and LB. Where HB is the higher byte and
LB is the lower byte.
*4 The full 100 data range can only be accessed if the appropriate memory has been
allocated from either the front panel keys or VLS software.
*5 key input numerical order
Input No. (hex) Key
0001 “OK”
0002 “ESC”
0003 “+”
0004 “r
0005 “A”
0006 ‘v”
0007 “»”
0008 “q”
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7.3.8

7.3.9

Device Number

The Device Number is used in conjunction with the Device Code. Once the Device has
specified what the internal device represents, then the Device Number is used to select the
appropriate device from the range mentioned above. Each Device Number is comprised of 2
bytes:

Lower byte (LB)

Higher byte (HB)

Example - The user wants to check the status of Input 11. Converting input 11 to a four digit
Hexadecimal number 00 OB. The Higher Byte (HB) = 00. The Lower Byte (LB) = 0B. Thus, the
user will enter the Device Code followed by 0B 00 to read/write data from/to Input 11.

Device Status

1) BIT Device - A single byte is allocated to the Device Status when used for both READ and
WRITE operations.

Table 7.9: Byte representation of the BIT status

State Device Status (Hex)
ON 01
OFF 00

2) WORD Device - Two bytes are allocated to the Device Status when used for both READ
and WRITE operations. Therefore, both the lowerbyte (LB) and Higherbyte (HB) of the
device status when used in conjunction with a WORD application can allow the user to
enter a maximum value of: 32767 (decimal) and minimum value of -32768 (decimal). The
counter function block has a minimum value of 0 and the PWM function block has a
minimum value of Period Time.
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7.3.10 Sum Check
The Sum Check is the four digit Hexadecimal total of the numbers between the Format No.
and the ETX command. The Sum Check numbers are Hexadecimal numbers with the Lower
byte written directly after the ETX command and the Higher byte as the last two digits in the
Command String. The Sum check is used to verify the validity of the message.
Format B - READ message

: S T
E 2 c -8 w— Qo (ZD <Z) 3 8
Ew — o . © OGJ [S )] — —_ c~Nc—=
S 8L B 88 E 5535888 E 55
T 58 E|3% § 2889|555 T ETE=
Xz |2 O a o | X3 &
Cormputer 07H| 41H| 00H| 00H| 01H|42H 01H| 00H 85H 00H
0.2 Controller 41H+OOHHOOHHO1 H+H42H+01H+OOH D)
Sum Check =00 85 H
Higher byte —
Lower byte
B e | S o | £ | o o 3 8 |
Z | C - Z c C |- o
§8 % |Sslap £E8 5 |Ss £|0823 _ |Smsa
X %% E 82|ES X1SZ E 82 E 23838 g2 el
5 e Y = 7)) ~
o127 g 8 212727 18777z |3
03H |40H|00H |21H 05H|41H|00H |00H|01H | 00H 42H|00H
41H+00H+00H+01H+00H
Sum Check =00 42 H
Higher byte <
Lower byte
or
. . o
| °
£ 2|2 3
X |0 «— c X (&)
= .ol © o < -
(] - =
04H| + | @ w
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7.3.11 Error Codes

If there is a problem in the communication line or in the command string, the a2 controller will
return an error message. The error message will follow an NAK reply as shown below.

Table 7.10: Error Codes for Format “A” Transmissions

Code Error Error Description

01H Sum Check error "‘I'I;,ere is an error in the Sum Check value used in Protocol Format
There is a discrepancy in the number of communication bytes in the

02H  |Protocol error message.
Command for READ, WRITE or RUN/STOP operation is incorrect.
The data stored in the device specification is outside the device
range.

03H Device error The Device Status setting value in out of the intended devices’s range
The write protection for the memory cassette is enabled.
There is a problem in the remote Start/Stop operation. Usually the

04H Remote error cause of this error is an error in the controller program.

05H Date/Time error | The Date or Time is invalid.
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7.4 Communication Timing Chart
The communication time for 0.2 Series dedicated protocol is represented by the diagram
below. The communication time is identical for Read and Write operations. Thus, only one
diagram has been used to demonstrate the possible delaytimes for sending and receiving 8-bit
binary messages.
7.41 Read/Write Data from the Controller
Format B READ/WRITE operation
<
|_
(7]
Communication
Computer 02 Line
0.2 Controller
<
|_ -—
n
02H 21H
To Tw ™ TP T2 -IL-I:]TCF Chart
7.4.2 Communication Time

The calculation performed below are a guide to the approximate communication timing for
dedicated protocol.

T0,T1,T2 = 1/Baud Rate x No. of bits in 1 character x No. of Characters
= 1/9600 x [1 (Startbit) x 8 (datalength) x O (parity none) x 1 (stopbit] x No. of characters

TP = Process Time *1
maximum time of 2.5s

Tw = 5ms + maximum of 1 scan time
maximum time of 2.5s

Note:

*1 Process Time - Represents the duration needed for the a2 Series Controller to process
with either READING the intended device or WRITING to the intended devices specified in
the Command String. 1scan time + 5ms is the minimum time used for the Process Time.
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7.5

7.5.1

Character Area Data Transmission

The Data Transmission area is the important segment of the message that the user must
address correctly in order to read/write the from/to the a2 Series Controller. The procedure to

address all internal devices is identical,

Refer to section 7.3.7 for respective device codes.

Read Data Transmission

The READ Data Transmission area is identical in reading BIT or WORD information.

Format B - READ Message

Data Transmission

X—w

No. comm
bytes

Format No.

Station
No

Command

No. of devices
Device code
Device No.
(LB)
Device No.
(HB)

X—=m

Sum check
(LB)

Sum check
(HB)

Example - READ Message

Data Transmission

Data Transmission

evices
(LB)

Device No.
HB

Y—
o
o)

P4

d
Device No.

01H 0CH|00

Data Transmission

Table 7.11: Data Transmission explained

is the intended device.

Control S
AT Hex Description
No. of devices 01H There is only one intended device to be READ from the controller
Device Code 41H The device code is for the Input Device.
; The lower byte in conjunction with the higher byte indicates Input 11
Device No. (LB) OCH is the intended device.
Device No. (HB) 00H The higher byte in conjunction with the lower byte indicates Input 11
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7.5.2

Write Data Transmission

The WRITE Data Transmission area is different in reading BIT and WORD information. The
following illustration demonstrates the format structure for writing BIT data. The device status

is a single byte.

BIT Data

Format B - WRITE Message - BIT data

Data Transmission

X—H®n

No. comm
bytes

Format No.
Station
No

Command
Device code
Device No.
(LB)
Device No.
(HB)
X—=m
Sum check
(LB)
Sum check
(HB)

Device status

No. of devices

Data Transmission

Example - WRITE Message - BIT data

Data Transmission

Device
code
Device No.
(LB)
Device No.
(HB)
Device
status

1H|48H|04H|00H|01H
Data Transmission

Table 7.12: Data Transmission explained

Control element

Hex

Description

No. of devices

01H

There is only one intended device to be WRI
controller

TTEN to the

Device Code

48H

The device is from the Communication BIT Range.

Device No. (LB)

04H

The lower byte in conjunction with the higher byte indicates

Communication Word device 4 is the intended device.

Device No. (HB)

00H

The higher byte in conjunction with the lower byte indicates

Communication Word device 4 is the intended device.

Device Status

01H

The Communication BIT device will be turned ON.
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The following illustration demonstrates the format structure for writing word data. Writing word
data requires the Device Status to contain a lower and higher byte, therefore, the data
transmission area is extended by one byte when writing to WORD data

WORD Data
Format B - WRITE Message - WORD data
Data Transmission
[2]
: Q| O | .. . v |
(@] © Q ° (@] [e]
S Ew = = 8§ 3| 81224 E 8/\8/\
T!88 & 28 €| 8| ¢ 8™ gQM| T |Cm|GD
o © oa|eT — T
X | -3 E|8Z| €| % |2 === e gz
> o %) . D ) >
L S| a a |0 » D
Data Transmission

Example - WRITE Message - WORD data

Data Transmission

w s |g
58/ 8e 2258884
533894235 38
Z88° 338040

o 0
01H|69H|04H | 00H 2BH|12H

Data Transmission

Table 7.13: Data Transmission explained

Control element Hex Description
No. of devices 01H There is only one intended device to be READ from the controller
Device Code 69H The device is from the Communication Word Range.
; The lower byte in conjunction with the higher byte indicates
Device No. (LB) 04H Communication Word device 4 is the intended device.
; The higher byte in conjunction with the lower byte indicates
Device No. (HB) 00H Communication Word device 4 is the intended device.

; The lower byte in conjunction with the higher byte indicates a
Device Status (LB) 2BH value of 4651 decimal

; The higher byte in conjunction with the lower byte indicates a
Device Status (HB) | 12H | y5¢ of 4651 decimal
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7.5.3 Time Switch Data Transmission

The READ operation for the Time Switch Settings is identical to the READ operation of a
Communication Word Device. However, due to the amount of data within one time switch
setting, 4 bytes have been allocated.

Format B - WRITE Message

Device code
Device No
(LB)
Device No.
(HB)
RTC
+0
RTC
+1
RTC
+2
RTC

Real Time Clock Structure

RTCO 1
RTC 1 2
RTC 2 3
RTC 3 4

Using Format B, setting one Time Switch involves configuring a four-level byte structure.

Note
*1, *2, *3, *4 Refer to Section 7.6.5 for further detailed information.
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7.6 Commands

The following section will outline commands used to implement dedicated protocol with an o2
Series Controller.

Table 7.14: Dedicated protocol commands
Command Description Section

Format A has limited operational functionary, however,
1) |Communication Line Check |checking the connection between the controller and the| 7.6.1
personal computer is the primary aim.

The READ command is used to retrieve the status of
2) |Read Command the intended internal device. Format B only. 76.2

. The WRITE command is used to control the status of
3) |Write Command the intended internal device. Format B only. 763

The RUN/STOP command is used to control the

4) |Run/Stop Command operation of the controller. 7.64
The Time Switch command follows the same principle
5) |Time Switch Command as the READ/WRITE commands in Format B, however, 765

a different structure is required due to the amount of
data needed to implement a setting change.

The RTC Read Command is Read of 02 time, date and 76.7

*4
6) |RTC Read Command RTC clock speed adjust value.

The RTC Write Command is Set of L2 time, date and 76.8

7 ' "
) |RTC Write Command RTC clock speed adjust value.

Display Read Command is used in order to read the 76.9

. *
8) |Display Read Command character displayed on the display.

*1. Ver.2.20 or later
*2.Ver.3.00 or later
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7.6.1 Communication Line Check

1) Command Specification

Format A is shown.

e | .| .
S §§ 22 g
T|g8 8§ N
X |z 5 E Q
Computer osH | @
%
o.2 Controller 03=01+01+01 E% g g
(bytes) S 8L £ A
T|g8 8|5 C
X |z 5 E K
osH *“ | ©
<>
03=01+01+01 (bytes)
or
e | .
Y [}
s 8822 N 3
T8 E|§ A ©
Xz |5 8 K &
04HLL )] L

2) Command Example
Standard command for communication line check. This default command string can be used at

any time for checking if dedicated protocol is possible. If no response is replied from the
controller, check the communication settings, check cabling and check the command string

Computer

No. comm
bytes
Format

X—w

02H|03H

No.
Station
No

ozZzm

03H

04=01+01+01+01

(bytes)

o2 Controller

X—=®»

02H

bytes

No. comm
Format

No.
Station
No

0O>

06H

The received message shows that the communication line is fine.
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7.6.2 Read Command

1) Command Specification

Format B is shown.

(gH)
¥o8yo wng

(g1)
¥o8yo wng

WX

(aH)
'ON 921he(q

(g1)
"ON 921Ae(

8po9o 821A8(Q

S92IABP JO "ON

puewwo)

"ON uonels

"ON Jewlo-

so)Aq
Wwiwod ‘oN

o7H

NEX

Computer

01+01+01+01+01+01+01 (bytes)

o7 =

a2 Controller

(aH)
}oayo wng

(g1)
¥o8yo wng

Wk X

snjejs 99IAe(]

S92IASP JO "ON

puewwWoO)

"ON uonels

"ON Jewlo-

soJAq I
wwod 'oN &

nEX

Beyy ay9|dwo)

"ON uojels

"ON Jewlo-

SalAq
wwoo ‘oN

O3H

nEX

—~
8

=3

(el =2

+

il

o

+

+

o

+

¥

o

+

¥

o

I

8
—~
8

=3

(el =2

+

i

o

+

+

o

1

8

or

apo) Josig

Z<X

"ON uoRels

"ON Jewlo-

S9JAq I
Wwod "oN &

nEX

04=01+01+01+01 (bytes)

2) Command Example

a) Read Status of Output O01 in Station 00.

(gH)
}oayo wng

(g1)
¥o8yo wng

WX

(gH)
"ON 921A8(Q

(g1
"ON 921n8Q

apoo
2o1Aa(q

S80IABP
jo ‘oN

puewwo)d

.oz
uonels

ON
jew.oH

salAq
Wwwoo ‘oN

N X

02H|07H|41H|00H|00H|01H|42H|01H|00H|03H|85H | 00H

Computer

o2 Controller

(aH)
¥o8yo wng

(g1)
¥o8yo wng

WX

snjejs
a21na(]

S90IASP
JO 'ON

puBWWOD

‘ON
uoiels

ON
1ewlo

SalAq
Wwoo "oN

NE=X

02H|05H |41H| O0OH| O0H|01H|00H |03H|42H | 00H

beyy
a19|dwon

.oz
uonels

.oz
JewJo

S9JAq
Wwwoo ‘oN

N X

02H|03H|40H| 00H|21H

The received message shows that the Status of Output O01 is OFF.

7-22
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b ) Read the Status of the Delay FB Word parameters CWNo.5 and 6 as shown below.
Refer to section 6.1 for more details concerning VLS settings for dedicated protocol bit/

word settings.

Dedicated Communication
Statian i _|::I
[0ta15)
Communication Memaory
Comm Bit Device[Paints] Caomm Y ard D evice[Pointz) Frogram|(Bytez)
~ 0 0 5000
' 50 &0 4700
¥ 100 100 4400

Bit Device “word Device l

FB ‘ward Output parameter to be zpecified Communication Word Device
FB | FBND| Parameter CwiMo | FE | FEMo | F'aramet'i‘
GSMSMS Bl CurStatuz TIME S... B2 Sty alu

DE Ly B3 CurldnD... TIMES.. B2 Sefyalue
TIME 5 B2 Sefyalue

DELaT CurCffD...
Setrr
] DE L&y B3 Set0nln
B DE L&y B3 Setafn
[cRekase | I8
10 =
o I 2l A | LH

Ok Cancel Help

The following command string will use device code 69 (communication word CWNo. device
code) to access parameters 5 and 6.

L —

£ S| 8|2 * S |o S |o S 1S
S |[Eo _'Z_, z T Do 8®ZAZA8®ZAZA E EA_GCJ’-\
TISL ® 5| E |53/ ymyQ|sz|gm gD T cmc@
> E el IS o > Cl)o-—:l_,-—I GJO-—:L-—I \—l_, I
X g2 518 5|280°37 37 0°% 37 X ETET
Z o |H» |0 Q |a a |0 n D
Computer 02H|0AH| 41H| O0H| 00H| 02H| 69H| 05H| 00H| 69H| 06H| 00H| 03H| 20H|01H|
a2 Controller
T £ ol ol | = ol o | T S S
Z | Z | Z | Z | S | <8000 nlo Q_ |0 __
2 88% sez | F88% % E£58c3e5c2¢8 T casa
S g 8 |e& > £ 2| E|2Z o888 08 el
X|lc2 £ | &% |06 X |2l £ | & ozggwgwgwgwxg gv
z 2 |»° Z |2 & O a |®
02H| O3H| 40H| 00H| 21H 02H| 08H| 41H| O0OH| 00H| 02H| 32H| 00H| OFH| 00H| 03H| 84H| 00H

The received message shows that
Parameter 5 00H (HB) 32H (LB) = 50 decimal
Parameter 6 00H (HB) OFH (LB) = 15 decimal
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7.6.3 Write Command

1) Command Specification
Format B is shown

(gH)
309yo wng
(1)
3}09yd wng M\M
L X 3 <Ox
snje}s adlneq | | 5 "ON uoluels
+
(aH) = | -
‘0N 901A8Q m ON lew.o
(g7) = seiq L
"ON 991A8( n+u wwod 'oN &
8spoo doINeq] | | 5 nEX
+
S80INOP JO ON| |5 |
+ |
puewwo) S | Bep soidwo)d
+
‘'ON uonels | |5 ‘'ON uolnjels
+
"ON Jewlo S "ON }ewlo
I
so)kiq T seifq T
wwoo'oN 8| 8 |wwoooN 8
N X N X

Computer

0.2 Controller

01+01+01 (bytes)

03 =

03 =01+01+01 (bytes)

8p0) Jolig

Z<LX

‘ON uonels

"ON Jeulo

solfqg T
Wwod 'oN &

nEX

04 = 01+01+01+01 (bytes)

a) Turn Output O1 ON on Station 00

2) Command Example

(@H) T
yoayo wng S
(@)
%o8yo wNg &
T I
WkEX % 0¥ @
sne)s L ) I
soned S ON uonels m
(aH) T : &
‘ON 90Ineg S ON jeliod @
(g1 I sajAq %
'ON 921A8Q O wuwod 'ON &
apoo T 0 X I
aoneq & 8
soolnep I |
J0O'ON & W
T bey T
puewiwod = a19/dWo) &
. I . I
ON uonels m ON uolfels S
. I . I
ON lewJo- T ON lew.lod m
salkq L se)fq T
wwod oN 8 wwoo ‘oN 3
OEX & X &
IS o)

Computer

0.2 Controller

The received message shows that the Transmit message to turn Output 01 ON or 01H

in station 00H was successfully completed.

7-24
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b ) Write a value of 4369 to Count Value of the Up/Down FB Word parameter CWNo0.3 as
shown below. Refer to section 6.1 for more details concerning VLS settings for dedi-
cated protocol bit/word settings.

Dedicated Communication E |
Station R

[0t 18]
Communication kemony
Comm Bit DevicelPaints] Comm “ord DevicePaints] Program(Bytes]
o I 0 5000
L 50 50 4700
L] 100 100 4400

Bit Device Word Device

FB ‘Wword Output parameter to be zpecified Communication Word Device

F..| Paramete =
OME SHOT  B. EiEetI:InEe....

FBMo | Parameter

UFDO.. B3 CurldDC...

<< Releaze |

Cancel | Help |

1S ..Z_. E G » z |2 > 2
SISw & | 6| E 588,88 |8 /808« E6 |©
1s8 5 5 Els5583830 55 55 L 5@ 5@
X z2 L | &h|o|z8a8a2afason X adlaol
Cormputer 02H| 09H| 41H| OOH| O1H| 01H| 69H| O3H| O0H| 11H| 11H| O3H|D1H 00H777
a2 Controller
E 2 S|e E |23
s'§ | = s 3 s|§ | = S| A
T 58 E 5§ Eo T g8 E 5/cC
X z3 2| dh|loZ Xz2 L2 h K
02H|O3H|40H| O0H | 21H 02H|03H|40H| OOH| O6H

The received message shows that VLS has completed the change in count value for
the UP/DOWN function block and a value of 4369 (decimal) has been achieved.
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7.6.4 Remote RUN/STOP Operation

1) Command Example

a ) RUN command for dedicated protocol

I
<OX

W %
. I
| ON uonels Q
(aH) T . I
30940 WNg 3 ON lew.o 3
(@) & seilqg T
3}o8yo Wng o wwiod 'oN 8
I I
Wk X qO.v NEX m

I ,

und 5 |
I bey T
puewiwog o ooldwo) &
. I . I
ON uonels m ON uolnjels m
. I . I
ON 1ewJo 5 ON 1ewJo e
soiAiq T soiAiqg T
Wwwod 'oN & wwod ‘oN 8
X & X &
8 S

Computer

0.2 Controller

b) STOP command for dedicated protocol

I

<OX
W %
. I
| ON uonels m
(aH) T . L
3040 Wng 3 ON lew.lo 3
(g1) L salhq L
3o9yo wng wwod oN 8
WX & OFX §
I bey T
PUBWILIOY © oldwod &
"ON uonels W "ON uonels m
. I . I
ON 1ewJo 5 ON 1ewJo 3
solAq T soljAq T
Wwod oN & wwod ‘oN 8
X & 5
g nEX §

Computer

a2 Controller

7-26
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7.6.5 Time Switch Settings

1) Command Specification
a) Format B - Time Switch WRITE command.

_ g - = ~x [x
E 2l Blsge 2 2 T T T T 8 8
s|sg ® |28 E S2/Sg|gmg@ ® Y || P | E 616@
O £ |82 OS> pQlld|eT = -T
T |-2 E | Ezo8o|S=S= 0o 0 O |O|T|lg~Ee=
x2 8”187 18 8 5B E EIxa 3
L o
Computer OBH 69H
o2 Controller
77777777777 o o | o ie]
Ew Z S ko) Ew =z 5 s
S |98 ® |98/ 2a® S |98 © =0 £ | A
O € |8Z|Ex > g |8Z| €
Tls® 50678 Tis® Elo"| 5| C
X1z |8 O Xz |2 o K
O3H 04H
or
- = . o
n| O o o
s %9 Z Z /N |3
T ds‘g § A C
| » L
04H
Data transmission area
o vl o] e
gle 2
O ~N TR0 OO0
o) om CDml_O|_\—|_N|_
g 828ttt
2 (8 8
Q
RTCO i
RTC 1 2
RTC 2 "3
RTC 3 4

Note:
@ *1 Refer to table 7.15 level RTC+0 settings.
*2 Refer to table 7.15 level RTC+1 settings.

*3 Refer to table 7.15 level RTC+2 settings.
*4 Refer to table 7.15 level RTC+3 settings.
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b ) Format B Time Switch READ command.

(gaH)
}o8yo wng

(g1)
}o8yo wng

WX

(aH)
"ON 92IA8(

(g1)
"ON @21n8(

apoo
801neQ

69H

S8oIN8p
JO 'ON

puewwo)

‘ON
uonels

"ON JewJoH

sa)Aq
Wwod 'oN

07H

N X

Computer

o2 Controller

(aH)
¥o8yd wng

(g1)
¥o9yo wng

WX

" e+l

& z+ oLy

Cx

L+ 014

bx

0+ 01d

S80IAap
JO 'ON

puewwo)

dz
uonels

"ON JewJoH

salAq
Wwwoo "'oN

08H

N X

bey
a)a|dwon

“ON
uonels

"ON Jew.JoH

salAq
Wwiwo9 "oN

03H

NE=X

apo) Jouig

Z<LX

"ON uonels

or

"ON Jew.o

sojAq
Wwoo ‘oN

04H

N X

Data Transmission area

s c+
ol1d

[ ¢+
ol1d

Zx L+
o1y

bx 0+
ol1d

(gH)
"ON 991Ae(

(g7
"ON 921A8(]

8po9o 8o1A8(Q

"1

*2

*3

*4

RTCO

RTC 1

RTC 2

RTC 3

Refer to table 7.15 level RTC+0 settings.
*2 Refer to table 7.15 level RTC+1 settings.
*3 Refer to table 7.15 level RTC+2 settings.
*4 Refer to table 7.15 level RTC+3 settings.

Note:

*1

7-28




a2 Simple Application Controllers The Command String 7

3) Command Example - Weekly Time Settings
The data in the Command code for a Weekly Time Setting consists of 4 bytes of data. To
determine the hexadecimal numbers to put in the Command string, the entry data has
been set up per the Table below. The Hexadecimal numbers can be determined after filling
in the box with the appropriate data.

Table 7.15: Weekly Time Setting Schedule

Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” “0” “0” “0” “0” “0”
RTC+1 Week 5 Week4 | Week3 | Week2 | Week 1 | Saturday | Friday | Thursday
RTC+2 |Wednesday| Tuesday | Monday | Sunday Hour Hour Hour Hour
RTC+3 Hour Min Min Min Min Min Min On/Off

Notes:

The Values in quotation marks “x” are defined for the weekly setting and will not change.
The Values for the Hour parameter is a 5 digit binary number with a range of 0 to 23.
The Values for the Minute parameter is a 6 digit binary number with a range of 0 to 59.

a) Example - Send Data to Time Switch Setting 1 so that Monday, Wednesday, and Friday
of the First Week of Every month at 10:00 AM the Output turns On.

Step 1

The values in +0 level are fixed as described above.
Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” “0” “0” “0” “0” “0”

Step 2

The Weekly values are shown below where only Wk 1 is activated.
Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “‘0” “0” “0” “0” “0” “‘0”
RTC+1 Wk5=0 |WKk4=0|Wk3=0|WKk2=0|Wk1=1 | Saturday | Friday | Thursday
RTC+2 | Wednesday | Tuesday | Monday | Sunday Hour Hour Hour Hour
RTC+3 Hour Min Min Min Min Min Min On/Off

Step3

The Daily Values have Monday, Wednesday and Friday = 1.
Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” “0” ‘0" ‘0" ‘0" “0”
RTC+1 | Wk5=0|WKk4=0|Wk3=0|Wk2=0|Wk1=1| Sat=0 Fri=1 Thur=0
RTC+2 | Wed=1 | Tues=0 | Mon=1 | Sun=0 Hour Hour Hour Hour
RTC+3 Hour Min Min Min Min Min Min On/Off
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Step 4
The Hourly value is a five digit binary value for 10. 10 (dec) = 01010 binary.

Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+O H1" “0" “o" “Oll K(O!! “0” “0" “0"
RTC+1 | Wk5=0 | Wk4=0|Wk3=0|Wk2=0|WKk1=1]| Sat=0 Fri=1 Thur=0
RTC+2 | Wed=1 | Tues=0 | Mon = Sun=0 | Hour=0 | Hour=1 | Hour=0 | Hour =1
RTC+3 | Hour=0 Min Min Min Min Min Min On/Off

Step 5
The Minute value is a 6 digit value for 0. 0 (dec) = 000000 binary.

Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” “0” “0” “0” “0” “0”
RTC+1 | Wk5=0|Wk4=0|Wk3=0|Wk2=0|Wk1=1| Sat=0 Fri=1 Thur=0
RTC+2 | Wed=1 | Tues=0 | Mon=1 | Sun=0 | Hour=0 | Hour=1 | Hour=0 | Hour =1
RTC+3 | Hour=0 | Min=0 Min =0 Min=0 Min=0 Min=0 Min =0 On/Off

Step 6
Finally, the On/Off value is 1 for On and the table is complete.

Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” “0” “0” “0” “0” “0”
RTC+1 | Wk5=0 | Wk4=0|Wk3=0|Wk2=0|WKk1=1]| Sat=0 Fri=1 Thur=0
RTC+2 | Wed=1 | Tues=0| Mon=1 | Sun=0 | Hour=0 | Hour=1 | Hour=0 | Hour =1
RTC+3 | Hour=0 | Hour=0 | Min=0 Min=0 Min=0 Min=0 Min=0 On =1

To values to put into the Command String must be in Hexadeximal values. Combine the table

bits b4-b7 and b0-b3 to give a two digit Hexadecimal number.

Step 7
Table 7.16: Weekly Setting Table with Hexadecimal Values
Level | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0 Hexadgt‘;:g‘;'vgﬁ::ma“d
RTC+0 1 0 0 0 0 0 0 0 80H
RTC+1 0 0 0 0 1 0 1 0 0A H
RTC+2 1 0 1 0 0 1 0 1 A5 H
RTC+3 0 0 0 0 0 0 0 1 01H
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Format B Command String for the weekly Time Switch.

WRITE Command

(gH) I
¥oayo wng o
(a1) m
¥o8yo wng
T
W =X g
p. €+ O1Y m
T
e.C+0ld B
o 1+OL T <ox §
1. 0+ 01y w "ON uonejs m
(aH) T . I
‘0N 8918(] S ON lew.lo4 mu_.
(1) I seihq T
'ON 92IA8Q O wwoo ‘'oN &
spod L 0 X I
soined B S
saolnep T ,
JOON & ”
I bey T
puewwo) m OHQ_QEOO m
. I . I
ON uonels 3 ON uonels 3
. I . I
ON lew.o4 T ON lew.o4 m
solAq L sallqg T
wwod "'ON % wwod "'ON QAUU
0 X O-x &

Computer

o.2 Controller

*1, *2, *3 and *4 refer to the calculation performed in Table 7.16.

Note:
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2) Command Example - Time Settings by Date
The data in the Command code for a Date Time Setting consists of 4 bytes of data. To
determine the hexadecimal numbers to put in the Command string, the entry data has
been set up per the Table below. The Hexadecimal numbers can be determined after filling
in the box with the appropriate data. This data is slightly different than the code for the
Weekly Time Settings!

Table 7.17: The Date Parameter Table

Level b7 b6 b5 b4 b3 b2 b1 b0
RTC+0 “1” “0” “0” DMY *1 DMY Year *2 Year Year
RTC+1 Year Year Year Month *3 | Month Month Month Day *4
RTC+2 Day Day Day Day Hour *5 Hour Hour Hour
RTC+3 Hour Min *6 Min Min Min Min Min On/Off *7

Table 7.18: Parameter Bit Settings for Date Setting
Parameter Bit Locations Setting (Hex)

Time Settings by Date = 00

;La??é‘f\jl'\\ﬂ)o“th’ Level +0, b3,4 Monthly Time Settings = 01

Yearly Time Settings = 10
Year Setting = 1990 + Offset Value.

*2 Year Level +0: b0,1,2 Offset range is from 8 to 63.
Level +1: b5,6,7 Example Year 2020 = 1990 + Offset Value thus,
Offset Value = 30 decimal or 011110 binary.
*3 Month Level +1: b1,2,3,4 Monthly Range is from 0 - 12.
* Level +1: b .
4 Day Lg\\;gl +2: b2,5,6,7 Day Range is from 1 to 31
*5 Hour I[g\\;g: :g 391 2,3 Hourly Range is from 0 - 23.
*6 Minute Level +3: b1,2,3,4,5,6 | Minute Range is from 0 - 59
*7 On/Off Level +3: b0 On =1

Off=0
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Example 2 - Date Setting
Write a Date Setting to turn Off the Time Switch set up as CWO02 on February 20, 2002 at
12:00.

Year Value = 2002; Month Value = 02; Day Value = 20; Hour Value = 12; Min Value = 0; On/Off
Value = 0Off.

Table 7.19: Parameter Bit Settings for Date Setting - Example 2

Parameter Acg;aéi\g;tlge# Description of Setting (Hex)
DMY 00 Time Settings by Date = 00
Year 001100 Year Setting = 2002 - 1990 = 126106101"(;1(?Ib?rzary
Month 0010 Month = 2 decimal or 0010 binary
Day 10100 Day = 20 decimal or 10100 binary
Hourly 01100 Hour = 12 decimal or 01100 binary
Minute 000000 Minute = 0 decimal or 000000 binary
On/Off 0 Off=0

Installing the values from the Table above into the Date Parameter Table in Section 2.3.2 and
calculating the Hexadecimal values for each line gives the following values.

Table 7.20: Date Setting Table with Hexadecimal Values - Example 2

Hexadecimal
Level | b7 b6 b5 b4 b3 b2 b1 b0 Command String
Value
+0 1 0 0 0 0 0 0 1 81H
+1 1 0 0 0 0 1 0 1 85H
+2 0 1 0 0 0 1 1 0 46 H
+3 0 0 0 0 0 0 0 0 00H
c |8]g]w S 18 | _ | |lw s S S
E 2 28 324 2 52 0t a o -2 2
S|8p 2 /5| E 68 8ye 8 F x| x|+ EJO jO_
X222 5| 8|28488382 8T k | & | & k| X B3LaT
Computer 02H|0BH 41H| O0H|01H| 01H| 69H| 02H| O0H| 81H| 85H| 46H OOH| O3H|FAH O1H|
0.2 Controller
E |2 2 e E |28
E 15 g2 E s | A
S 8a €| L |[E S |8a e 9
T s2 £ & o T| 2 £ | 5| C
> O - O(u oOX%| o -—
X|Zz23 L | »h O Xz L | on| K
02H| O3H|40H| O0H| 21H 02H| 03H|40H| O0H| O6H

Note;
@ *1, *2, *3 and *4 settings correspond to Table 7.20.
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Example 3 - Monthly Time Setting

A Monthly setting does not have a constant setting for either the Month or the Year. These
parameters will be ON constantly and must therefore be set to a default value. The Value for
the Year Parameter is 08 H and the value for the Month is 01 H.

Write a Monthly Setting to turn On the Time Switch set up as CW03 on the 25th of every month
at 08:35 AM.

Year Value = 8 (default); Month Value = 1 (default); Day Value = 25; Hour Value = 08; Min
Value = 35; On/Off Value = 1.

Table 7.21: Parameter Bit Setting Values for Monthly Setting - Example 3

Parameter Acg;aéi\gtlge# Description of Setting (Hex)
DMY 01 Monthly Time Settings = 01
Year 001000 Year Setting = 8 (default) or 001000 binary
Month 0001 Month Setting = 1 (default) or 0001 binary
Day 11001 Day = 25 decimal or 11001 binary
Hourly 01000 Hour = 8 decimal or 01000 binary
Minute 100011 Minute = 35 decimal or 100011 binary
On/Off 1 On=1

Installing the values from the Table above into the Date Parameter Table above and calculating
the Hexadecimal values for each line gives the following values.

Table 7.22: Date Setting Table for Monthly Values - Example 3

Hexadecimal
Level | b7 b6 b5 b4 b3 b2 b1 b0 Command String
Value
+0 1 0 0 0 1 0 0 1 89 H
+1 0 0 0 0 0 0 1 1 03 H
+2 1 0 0 1 0 1 0 0 94 H
+3 0 1 0 0 0 1 1 1 47 H
£ o| o| o o |o _ N - - S 1S
E 2 218 a, 212 5 C|Qlo 2 2
38w“05“58888++++|5°°
T1s8 5 5 Eg538me8 R 2 2 L EGED
Xz3 2 |Hh |0 |z8c8nd o | | x| x| X |adol
Computer 02H|0BH 41H| 00H| 01H| 01H| 69H| 03H 00H| 89H| 03H| 94H|47H| O3H| 16H|02H|
0.2 Controller
E 229 E 2 2
S E l5|c |2 S E 5| A
o | o
T S8 E 5 Eo T g8 E 5lcC
X|z3 £ & |03 X za £ |&» | K
02H| O3H|40H| 00H| 21H 02H| 03H|40H| 00H| 06H

Note:
*1, *2, *3 and *4 settings correspond to Table 7.22.
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Example 4 - Yearly Settings

The Yearly setting must be set to a Default setting of 08H because it is On constantly.

Write a Yearly Setting to turn On the Time Switch set up as CWO04 on the 24th of Dec. of every
year at 18:15 PM.

Year Value = 8 (default); Month Value = 12; Date Value = 24; Hour Value = 18; Min Value = 15;
On/Off Value = 1.

Table 7.23:

Parameter Acg,;aéi\g?thsje# Description of Setting (Hex)
DMY 10 Yearly Time Settings = 10
Year 001000 Year Setting = 8 (default) or 001000 binary
Month 1100 Month Setting = 12 decimal or 1100 binary
Day 11000 Day = 24 decimal or 11000 binary
Hourly 10010 Hour = 18 decimal or 10010 binary
Minute 001111 Minute = 15 decimal or 001111 binary
On/Off 1 On=1

Installing the values from the Table above into the Date Setting Table and calculating the
Hexadecimal values for each line gives the following values.

Table 7.24: Yearly Setting Table with Hexadecimal Values

Hexadecimal
Level | b7 b6 b5 b4 b3 b2 b1 b0 Command String
Value
+0 1 0 0 1 0 0 0 1 91 H
+1 0 0 0 1 1 0 0 1 19H
+2 1 0 0 0 1 0 0 1 89 H
+3 0 0 0 1 1 1 1 1 1FH
e o o ie] O O - N %) < % %
E 2 2 S . %90 2 2 olc oo £ 8
S8y & 5| E|688,8 & F | x| x|+ EC O
Yl 5 8 5 czsgemeE R 2|2 R [ 555D
X za3 £ & o0|z808nd ol v || |x | X ool
Computer 02H|0BH 41H| O0H|01H| 01H| 69H| 04H| OOH| 91H| 19H| 89H| 1FH|03H| 02H|02H|
a2 Controller
E 2|2 e E 2|2
S84 & |52 S84 2|5 A
T 8 E | & € o T| -2 E || C
>| O +— Om oX| o -
X Zz3 L &» | O Xz L |dh K
02H| O3H|40H| O0H| 21H 02H| 03H|40H| O0H| O6H

Note:
@ *1, *2, *3 and *4 settings correspond to Table 7.24.
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7.6.6 VLS Time Switch Settings (Sample)
The Time Switch Setting at

i K Set Time Switch by Week X
right is a sample of the
dialog box in the VLS .
software. i W Daly _&Dae. |
SpecifictWeek ——— oM TUE WED THU  FRI SAT  SUN
This dialog box can be used I st Tdays(1st o 7th) IR IR T I T T
to set Weekly or Da||y [ 2nd Pdaps(Bth ta 14 th) Setting Time
settings [~ 3rd Fdavs[15th ta 21th) Hour Min _
. - .| @ 0N
[ 4th Tdavs(22nd ta 28th) |n S |n = o
I Sth 7days2%th to End) :’ :I £ OFF

] I Cancel | Help |

This is an example of setting a TimeSwitch by — EREIRIERTNED
date in the VLS software. In this dialog box, it is i
possible to choose the Date, Monthly or Yearly Lale [3/1772002 _ Colonder |
settings.
g € Every Year |22 i’ |Februar}l j
€ Every Month m By 'week... |
Setting Time
Hour Min & 0O
|8 4 |15 41 - DFF
ok | Cancel | Help
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Four Time Settings are
shown in this picture of a
Time Switch. The types of

The source code below is a
sample written in Visual
Basic and is provided as a

testing aide for

Dedicated Protocol

communication.

Time Switch




The Command String 7

a2 Simple Application Controllers

RTC Read Command (Ver. 2.20 or later)

1) Command Specification

7.6.7

Format B is shown.

(gH)
¥o9yo wng

(g7
¥o8yo wng

WX

puewwon m

‘0N uolels

"ON jewJoH

S9lAq I
wwod ‘oN 3

NE=X

Computer

0.2 Controller

(ss)
283

(wuw)
Ul

(yy)
JNOH

e

(W)
Lpuop

(UKKKR)
IEEYN

(KKAR)
Jea\

puewwo) %

‘ON uolels

"ON 1ewlo-

salAq m
wwod oN &

N X

Bejy ayo|dwo)

‘ON uonels

"ON }ew.lo-

salAq
wwoo 'oN

O3H

N X

(gH)
¥o8yd wng

(g1
3o8yo wng

WX

(€x)
rav

(24)
moa

(1)
snjels

8po) Josig

Z<X

‘ON uonels

"ON JewJlo-

s9}Aq I
wwod oN &

Nk X

*1 Status of time

0: Winter time , 1: Summer time , 0xff : RTC time invalid

*2 DoW(Day of the week)

0: Sunday, 1: Monday , 2: Tuesday , 3: Wednesday , 4: Thursday , 5: Friday , 6: Saturday

*3 ADJ(RTC clock adjust)

The RTC clock adjust value is the adjustment of the RTC speed in steps of 0.25 s/d.

-41...0...83 (0xD7...00...0x53)

Controller time: 2004/01/01 00:00.00 Thursday, RTC time invalid

2) Command Example

(aH) X
yoayo wng S

(@) &
yoayo wng &

W X m

puewwo) m

"ON uonels

"ON Jew.o4

salAq
Wwwod ‘oN

nEX

02H| 03H|41H|04H

Computer

0.2 Controller

(ss)
283

(wuw)
Ul

(yu)
JNOH

(pp)
KReQ

(Ww)
Yuow

(YAKAA)
Jes

(KKAR)
Jes )

puewwo)

"ON uonels

"ON 1ew.oH

salAq
Wwwod ‘oN

nE=X

02H|0DH 41H| 04H| 20H  D4H 07H| 01H| 01H| 0OH| 0OH| 00H

bey
9)9|dwo)n

‘ON uohels

"ON JewJod

salAq
wwod ‘oN

nEX

02H| 03H| 40H| 04H| 21H

(aH) T
yoayo wng &

(g1

x
)
)
<
)
1S
S
(2]

5
)]
<

FFH| 04H| 00H| 03H|3DH

7-38
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a2 Simple Application Controllers

RTC Write Command (Ver. 2.20 or later)

1) Command Specification

7.6.8

Format B is shown.

(aH)
¥o8yo wng

(g1)
¥08yo wng

WX

(1)
rav

(ss)
293

(ww)
Ui

(yu)
JNOH

(pp)
Aeq

(ww)
YJuop

(YAKKA)
Jes A

(KKKR)
JesA

I
uewwoy) =
p N

‘ON uonels

"ON lewJo

s9JAq %
wwod oON o

NEX

Computer

0.2 Controller

<OX

"ON uonels

"ON Jew.oH

salAq I
wwod oN 3

nEX

8po) Josig

Be)} ey dwo)

Z<LX

'ON uonels

'ON UoielS

"ON 1BW.o-

"ON Jewio-

S9IAq
Wwwod ‘oN

03H

solAq I
wwod oN &

0] 2P

nEX

*1 ADJ(RTC clock adjust)

The RTC clock adjust value is the adjustment of the RTC speed in steps of 0.25 s/d.

-41...0...83 (0xD7...00...0x53)

2004/05/30 10:11.00 ,Clock Adjust to -2.0s/d

2) Command Example

(aH)
¥oayo wng

S

puewwon

‘ON uonels

"ON Jew.oH

solAq
wuwoo ‘oN

nkEX

02H|0BH| 41H| 04H| 21H| D4H 07H| 05H| 1EH| OAH 0BH| 00H| F8H| 03H

Computer

0.2 Controller

<ox¥ B
‘ON uohels W
"ON 1BW.o- W
salAq I
wwod oN 3
I
nkE=X y
|
|
ey I
a19|dwon N
. I
ON uonels ¥
"ON 1BW.o- W
solAq I
wwod ‘oN 3
I
nEX y

7-39
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7.6.9 Display Read Command (Ver.3.00 or later)

The 0.2 Display Buffer can be read using the Decicated Protocol command 30H.

No Cyrillic Character used for Display Output

1) Command Specification
Format B is shown.

€ . .| T
En| S| S| S S |8
s |eQe 2 | Z E @ _|O -
0% = | ¢ | E </
T|g@ ©| 6| €| T|°qQ o
X2 Elg §|X|ETE™
Computer o3Hl Y& 2 30H 0 |®
0.2 Controller
o £ ' ST £ ' 5 I
S| o | & S| o
S g% zZ\z| 5 S g& zZ | Z g ~N
.~ Q > -~~~ =~
oY +« c - [$] “— c ~
T .3 ® [} T .o © E [ X+ | X+ |k [ X | X+ —
o o —= o o O |T*_|Tx * |[N* |ON* ]
x2 |El5 8 x2 | E|5 S>> |[s55%
o -~ o +
| n Q | n !
03H (&} 33H 30H /
/
/
oo e ——————— —— — —— — — — —
\
___ = 1\ - -
Ea g S g \\ [N I\ o\ E § §
Q9 z —~ =~ —~ = N~ — ~c=
S O; = c N 8 ‘__>‘_\— ‘>_<\— (>\‘<\— = ;\— <E\—___‘_\— 603 -Sm
T 9| @ A Xx |[Ox |0x == | X% | |+ Xx T - I
X |z s T K g S5 |3
oaH| = | P u A

*1. The content of the display buffer is filled into the serial data stream row, starting from
the top-left position.

Read Out of Display Screen
X1 » X12

Y1

Display Screen

\/

Y4
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a2 Simple Application Controllers

2) Example

Display example

Command example

(gH)
¥o8yo wng

(g7
¥o8yo wng

WX

puewwio)

‘ON uonels

"ON JewJo-

solAq
wwoo ‘oN

0WEX

02H| O3H|41H| 00H| 30H|03H| 71H| 00OH

Computer

0.2 Controller

/

/

/

1 b | _
_ | _ |
_ _ |
T T T sl
_ | |
SXIA G exeA §) | ZIXEA B _ TIXVA _
pll Tl | T
LIXLA | LLXZA | LIXEA | LIXYPA S |
I~ 0LXLA M " 0LXZA m _ 0LXEA m _ OLXYA M "
N nal 8| O | N
| ~ T T
| | 6XIA B _ BXZA m __ BXEA 3 ﬂ BXVA % _
| _
I I ! T ! I|!
puewwod o _ BXIA _ 8XZA | | 8XeA § _ 8XVA w “
_
. Tl Il | Tl m _
ON uonels 3 _ XA T IXZA % | IXEA T _ IXVA _
. I Il I T
ON Jewsod T _ OXIA B | IXZA m | IXEA w “ OXVA L __
_ _
kg T T _
wweb oy B 11 XA B exeA & || exe % | XA M| |
Tl ! _ Tl _ T !
OFX N | PXLA m | YXZA Q| | pxeA D | PXVA F |
o © N~
_ _ | _ _

, | L z 1| (aH) X
m _ EXLA M _ EXTA m " EXEA m m EXVA m " V_omﬂo rw_:wm
6 T | | i<
Bo_%&oo L _ IXIA Q) _ XA B _ IXEA D _ oXvA & _ sooup wng M

T I T T T
| I _
N co_ﬁwm | IXIA G __ IXZA  F ﬂ IXEA T " IXVA 3| | WkX 3
| | [
oNjewoy & | » : A _ A _ A | A
sejig I | | _ _ _ _ _ _ [ _
wwod 'oN 8 _ | | J | | | | _ |
I i | - | - | - P
0 [
X S _\ lo L L _\\\

7 -41
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a2 Simple Application Controllers

Cyrillic Character used for Display Output

1) Command Specification

Format B is shown.

(gH)
¥o9yo wnsg

(g7
¥o8yo wng

Wk X

puewwo) %

'ON uonels

"ON lew.o

salAq
wwoo ‘oN

O3H

nEX

Computer

a2 Controller

~
|
|
|
'
'
'

(1)
(dH)ZLXZA

(1)
(g12LX2ZA

(1)
(g1ZXLA

(1)
(GH)LXLA

(1)
(GDLXLA

puewwo) W

‘ON uonels

"ON lew.Jo

sa)Aq I
wwod 'oN 8

nEX

Be|} a1ojdwon

"ON uonels

"ON lew.Jo

salAq I
wwod 'oN 3

nEX

F—_———_———— e — — —

(aH)
¥089yd wng

(g7
¥089yd wng

WX

(1)
(gH)ZLXTA

(1)

(1ZLXVA
' |

)
(gH)ZLXEA

(1)
(g1)ZLXEA

apo9 Joug

Z<X

"ON Uonels

"ON lewJo

sajAq I
wwod oN &

nkEX

*1. The content of the display buffer is filled into the serial data stream row, starting from

the top-left position.

Read Out of Display Screen

» X12

X1

Y1

Display Screen

|

7-42
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[~
~

_ ~

|

|

~

|~
~
I ~
|
|

~

I~
~
| ~
|
|

~

I~
~
| ~
|
|

~

|~
~
| ~
|
|

7-43

~

Display example
Command example

a2 Simple Application Controllers
2) Example

1 1 1 1
| | | |
| | | |
I T I I I
| | | |
(BH)IXIA T | |@HIZLXIAG| | | (BHI9OXeA S| | [(8H)ZIXZAE| | | (BHIOXEAT
I | | | |
@VXIAF| | |(@D2XIA m 1| (@)9xeA m || (@12IXeA m 1| (819xeA %
| | | |
I
>~ @HISXIAF| || (@HLIXEA m | | (8H)5xZA w L (@HiixeA m | | (8H)SxEA w
| =~ T
_ @A Z| | [@Dxiag] || @exeadl]l | [@Dixead| || (@Dsxer d
T | T | [ [ _
puewwod B 1| (@HPIAZ| || @HIOXIAG| || [@HICAF| || (BHIODEAG) || (@HIXeA T
|
. I
ON uonels g _ (@MYXLA % “ (@MoLXLA m _ (@MvxeA m _ (CRIIINAN m _ (@M¥XEA %
b T | | _ _ |
! ONJewliod T | || (GH)EXLA m I | (dH)BXLA m || (aH)exzA m I | (aH)eXZA W | | (GH)EXEA w
| salAq M ! I _ I _ T _ I _ I
(aH) m wwoo oN 8 _ (8NEXIA B _ (816XIA “ (@NexzA L _ (81)6X2A " (GVEXEA G
¥98yd wng -
I I | | | |
(@) I wEX § _ (BH)ZXIA G| | | (8H)8XIA m | | (aH)zxeA m | | (aH)8XzA W | | (@H)zxeA m
Hosyo Wns ~ _ _ [ [ _
, I I I T I
WX m | || @VXIAg) | @UsXIAg ] (@VexeA ] 1| (@VUsxeAl] 1 (leXeA Q
6 I| | 5! I I | I | I
puBWWOD m Em_%_woo < _ (BHIXIA S _ (BH)ZXIA _ (BH)IXZTA 8 _ (BH)LXCTA § _ (BH)LXEA S
‘ON UoBIS m ‘ON UONBIS m _ (EDIXLA m “ (@MNLXLA m " (1iXCA m _ RN % _ (gMIXEA m
. I | _ _ _ _
ONjewioy T [ONjewwod G| | A _ 4 _ A _ 4 _ 4
|
sofg T | osakq gl | | | | | | | |
wwod ‘oN 8 Wwod oN & | | | | | | _ | _ J
T T | -7 | -7 | -~ I -7 I -~
NE X m nEX m _\\\ _\\\ _\\\ _\\\ _\\\
3
o m |
B¢
3

e —_—_—_—_——_—_—— e —




I~
I ~
|
|

~
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(aH)ZLXEA m

I~<

| ~
|

|

~

I~o

| ~
|

|

~

(gMzIXEA m

(aH)LLXEA m

(@DLIXEA m

(aH)OLXEA m

(gMoLXeA m

(gH)BXEA W

(g1)6XEA %

(gH)8XEA w

(g1)8XeA w

(gH)ZXEA w

»

(g1)2XeA m

(aH) M

3oeyo WNg S

From previous page

a2 Simple Application Controllers

(@) &
yoayo wng &

%

|
|
(GH)9XVA m _ (GH)ZIXVA m
|
(gMaxvA m _ (g1zIXPA m
(BHISXPAE| | |[@HLIXIA
(81sXPA m _ (gD LIXPA m
|
(GH)PXPA m _ (aH)OLXYA m
(ENYXPA M “ (g10LXPA w
|
(gH)EXPA m _ (gH)eXTA W
T | I
(@VexvAl| (@exvA @
|
(gH)ZXPA W _ (gH)8XTA w
(@VexrAZ| || (@exrA
(gH)LXPA m _ (gH) XY A w
|
(@1IXPA m " (@1 IXVA %
|
A ! A
i
|
|

I
WX 9

oG

The following table is the character which can be used by the display buffer command by
SP

The Display Buffer Character Table
the 2.

Table 7.25: Basic Latin Character Set

2X
3x
4x
bx
6x
7x
Ax
B x
Cx
Dx

Table 7.26: Latin-1 Supplement

Ex

7-44

bl
bl

A
P
a
p

Fx

041x
042x
043x
044x

Table 7.27: Basic Cyrillic Character Set
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7.7 Sample Visual Basic program

Note:
The Visual Basic program is an example of a user interface to the dedicated protocol

functionality within the a2 Controller. The MSCOM settings for RTS and DTR must be enabled
for the following program to operate properly.

o2 Dedicated Protocol Communication Example VB Application
1. Start a new VB Project, Project Type "Standard-EXE".

2. Create a graphical user interface as shown in Figure 1. The elements labled by A...L must
be existing with at least the properties of the following table.

Figure 1
A D E F

i Sample M=l E3 |

Communication Headlng G
l‘“ Line Check l | et l (= setoUTI )/ (© RUN Fequest )

(T ResetOUTT) (¢ STOP Request ) H

Tranzmit [1ata

B Teutl J l T ranzmit )—— K

Hecejye [ats - ]
C “Te:-:t2 J l Reset )—— L

GUI Item Properties Value
(Name) optCmd
A | OptionButton Index 0
Tabindex |0
B | TextBox (Name) txtTxText
C |TextBox (Name) txtRxText
. (Name) optCmd
D |OptionButton
Index 1
Name optCmd
E |OptionButton ( ) P
Index 2
N tCmd
F | OptionButton (Name) opt-m
Index 3
Name optCmd
G | OptionButton ( ) P
Index 4
Name optCmd
H | OptionButton ( ) P
Index 5
| |Timer (Name) Timer1
J |MSComm (Name) MSComm?1
K | CommandButton (Name) cmdTransmit
L |[CommandButton (Name) cmdReset
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3. Open the Code Window in VB and insert the following codelines.

Option Explicit

Private timecnt As Integer
Private optidx As Integer
Private cmdstr()  As Byte
Private cmdlen As Integer
Private resplen As Integer

Private Sub Form_Load()
txtTxText. Text = ""
txtRxText. Text = ""
Call StopTimer
Timer1.Interval = 100

End Sub

Private Sub optCmd_Click(Index As Integer)
optidx = Index
Call SetCommand
Call ShowTxData

End Sub

Private Sub cmdTransmit_Click()
Dim lenrxdata As Integer
Dim rxdata() As Byte

cmdTransmit.Enabled = False
If PortOpen = True Then
Call SendCmnd
lenrxdata = resplen
Call RecResponse(rxdata, lenrxdata)
Call ShowRxData(rxdata, lenrxdata)
End If
cmdTransmit.Enabled = True
End Sub
Private Sub cmdReset _Click() "Reset"Button is clicked.
Call ShowTxData
txtRxText. Text ="
If MSComm<1.PortOpen = True Then
MSComm1.PortOpen = False
End If
cmdTransmit.Enabled = True
End Sub
Private Sub SetCommand()
Select Case optidx
Case 0 "Communication Line Check".
cmdstr = ChrB(&H2) + ChrB(&H3) + ChrB(&H40) _
+ ChrB(&HO0) + ChrB(&H5)
cmdlen=5
resplen =5
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Case 1 "Reading Values".
cmdstr = ChrB(&H2) + ChrB(&H7) + ChrB(&H41) _
+ ChrB(&HO0) + ChrB(&HO0) + ChrB(&H1) + ChrB(&H42) _
+ ChrB(&H1) + ChrB(&HO0) + ChrB(&H3) + ChrB(&H85) _
+ ChrB(&HO0)
cmdlen =12
resplen = 15
Case 2 "Write Value: Set OUT1"
cmdstr = ChrB(&H2) + ChrB(&H8) + ChrB(&H41) _
+ ChrB(&HO0) + ChrB(&H1) + ChrB(&H1) + ChrB(&H42) _
+ ChrB(&H1) + ChrB(&HO0) + ChrB(&H1) + ChrB(&H3) _
+ ChrB(&H87) + ChrB(&HO0)
cmdlen =12
resplen =10
Case 3 "Write Value: Reset OUT1"
cmdstr = ChrB(&H2) + ChrB(&H8) + ChrB(&H41) _
+ ChrB(&HO0) + ChrB(&H1) + ChrB(&H1) + ChrB(&H42) _
+ ChrB(&H1) + ChrB(&HO0) + ChrB(&HO0) + ChrB(&H3) _
+ ChrB(&H86) + ChrB(&HO0)
cmdlen =12
resplen = 10
Case 4 "RUN Request"
cmdstr = ChrB(&H2) + ChrB(&H4) + ChrB(&H41) _
+ ChrB(&HO0) + ChrB(&H10) + ChrB(&H1) + ChrB(&H3) _
+ ChrB(&H52) + ChrB(&HO0)
cmdlen =9
resplen =6
Case 5 "STOP Request"
cmdstr = ChrB(&H2) + ChrB(&H4) + ChrB(&H41) _
+ ChrB(&HO0) + ChrB(&H10) + ChrB(&HO0) + ChrB(&H3) _
+ ChrB(&H51) + ChrB(&HO0)
cmdlen =9
resplen = 6
End Select
End Sub
Private Sub ShowTxData()
Dim TxDataStr As String
Dim ByteData As Byte
Dim j As Integer

txtTxText. Text = ""
txtRxText. Text ="
Forj=1 To cmdlen
ByteData = AscB(MidB(cmdstr, j, 1))
TxDataStr = TxDataStr + Right$("00" + Hex$(ByteData), 2) & " "
Next
txtTxText. Text = TxDataStr
End Sub
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Private Sub ShowRxData(rxdata As Variant, rxdatalen As Integer)
Dim DataStr As String
Dimj As Integer
Dim Re As String

If rxdatalen > 0 Then
For j =0 To rxdatalen - 1
Re = rxdata(j)
DataStr = DataStr + Right$("00" + Hex$(Re), 2) & " "
Next
Elself rxdatalen = 0 Then
DataStr = "No data received"

Else
DataStr = "Communication Reset"
End If
txtRxText. Text = DataStr
End Sub

Private Function PortOpen() As Boolean
Dim message As Variant

On Error GoTo ErrorHandler
If MSComm1.PortOpen = True Then
PortOpen = False
Else
With MSComm?1
InputLen =0
.InputMode = comInputModeBinary
.PortOpen = True
End With
Call StartTimer
Do
DoEvents
Loop Until timecnt > 1
Call StopTimer
PortOpen = True
End If
Exit Function
ErrorHandler:
txtRxText. Text = "Error! Wrong Port Setup or Port in use."
PortOpen = False
End Function
Private Sub PortClose()
MSComm1.PortOpen = False
End Sub
Private Sub SendCmnd()
MSComm1.Output = cmdstr
End Sub
Private Sub RecResponse(ByRef rxdata As Variant, ByRef lenrxdata As Integer)
Call StartTimer
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'Wait until the number of 'LenRxData' byte were received or timeout.

Do
DoEvents

Loop Until (MSComm1.InBufferCount >= lenrxdata) Or (timecnt >= 10)

Call StopTimer

If MSComm1.PortOpen = True Then
lenrxdata = MSComm1.InBufferCount
rxdata = MSComm1.Input

Call PortClose
Else
lenrxdata = -1
End If
End Sub

Private Sub Timer1_Timer()
timecnt = timecnt + 1

End Sub

Private Sub StartTimer()
timecnt=0
Timer1.Enabled = True

End Sub

Private Sub StopTimer()
Timer1.Enabled = False
End Sub

4. Compile the project and run the application

i Sample M=l E3 |

iLine Check,  § Walue OUT1

- Communication Reading  SetOuUTd

" FesetOUT1

" BUM Bequest
= STOP Request

Tranzmit [1ata

02 03 40 00 05

Receive Data

Rezet

Tranzmit |

Unless there is no change made to the code above and the MSComm1 default setup is not
changed, the example application communicates by serial port 1 at 9600 bps, 8 bit, no

parity, 1 stopp bit with a2 station number 0.
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8.

8.1

Dedicated Protocol Error Diagnostics

The a2 controller has a number of Diagnostic messages in both the controller and the VLS

software.

Check points for Dedicated Protocol
Table 8.1: Dedicated Protocol Hardware and Communication Checks

Error

Check Points

No communication is
possible

Check that the wiring connections are properly made

PC COM portis used in another application. Shut down other applications.

An 02 COM port is used in another application. Shut down other
applications.

The “Other” setting has not been made in the 02 main body or the VLS
software.

Power has not been cycled after choosing the “Other” setting.

Switching between programming protocol and dedicated protocol will cause
the PLC and PC to stop communicating.
Check that the Check Sum calculation is correct.

Sum Check Error (01H)

Check that the wiring connections are properly made.

Check that the pin assignments are correct on the user-made cross-cable.

Check that considerations have been made for noise sources.

Protocol Error (02H)

Check that the wiring connections are properly made.

Check that the pin assignments are correct on the user-made cross-cable.

Check that considerations have been made for noise sources.

Check that the commands for READ, WRITE, or RUN/STOP are correct.

Device Error (03H)

Check that the Device Status setting value is within the intended device’s
range.

Check that the Write Protect for the memory cassette is not enabled.

Remote Error (04H)

Check the controller program for errors.

Date/Time Error(05H)

Check the Date and Time for errors.
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