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Foreword
This manual presents installation and handling of the driver Koyo Direct
Logic Series K-Sequence to the terminals in the E-series.

The functionality in the E-terminals and in MAC Programmer+
are described in the E-manual.

© G&L Beijer Electronics AB 1999, MA-00413

G&L Beijer Electronics AB reserves the right to change information in this manual without
prior notice. All examples in this manual are used solely to promote understanding of how
the program works and its operation. G&L Beijer Electronics AB take no responsibility if
these examples are used in real applications.
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1 Introduction

This manual describes how the Koyo Direct Logic Series K-Sequence PLC
system is connected to the terminals in the E-series. For information about
the PLC system we refer to the manual for the current system.
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2 Install and update driver

When installing MAC Programmer+ the drivers available at the time of
release are installed too. A new driver can be added into MAC Program-
mer+ either with MAC Programmer+ using an Internet connection or
from diskette. A driver can be updated to a newer version in the same
ways.

2.1 Installation of driver using Internet

To update available drivers to the latest version or to install new drivers
you can use the function Update terminal drivers, from Internet in the File
menu in MAC Programmer+. All projects must be closed before this func-
tion is used and the computer must be able to make an Internet connec-
tion. You don’t need a browser. When the connection is established a list
is shown with all drivers that can be downloaded from Internet to the
computer. The list shows the version number of available drivers and the
version number of installed drivers. Mark the driver/drivers you want to
install in the MAC Programmer+. The function Mark Newer will mark all
drivers that are available in a newer version then the one installed and the
drivers not installed. Then you select Download. Each drivers is approx-
imately 500 kb and it is ready to use when the download is ready.

2.2 Installation of driver from disk

To update available drivers to the latest version or to install new drivers
you can use the function Update terminal drivers, from Disk in the File
menu in MAC Programmer+. All projects must be closed before this func-
tion is used. Select the folder with the new driver and choose to open the
mpd-file. A list is shown with all drivers that can be installed showing the
version number of available drivers and the version number of installed
drivers. Mark the driver/drivers you want to install in the MAC Program-
mer+. The function Mark Newer will mark all drivers that are available in
a newer version then the one installed and the drivers not installed. Then
you select Install.

How to select the Koyo Direct Logic Series K-Sequence driver in the pro-
ject and how to transfer it to the terminal are described in chapter 3.
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3 Connecting the terminal to the
PLC system

3.1 Settings in the MAC Programmer+

For communication with Koyo Direct Logic Series K-Sequence PLC sys-
tem the following settings must be made in the programming tool MAC
Programmer+.

Driver selection

Choosing New in the File menu creates a new project and the dialog Pro-
ject Settings is shown. In an existing project, the dialog is shown by selec-
ting Project Settings in the File menu.

Project Settings E
— Terminal

[E200 4.0x Change... |
— Contraller spstem
DL Series Change. .. |

= Eolanscheme

| [Ehatge. |

Cancel |

Press Change... under Controller system to get the choice list of available
drivers. Choose Brand name, Protocol and Model and then press OK.
Press OK again to confirm the project settings.

Select controller system Ed

Brand name Protacol Madel

ABB MW F-Sequence DL Series
Allen-Bradley —
Contral Techniques
DEMO

FREQROL

GE Fanuc

Giddings & Lewis
l&l

idec

MELSEC b
MELSERYVO

MODICON
MR j

(] 4 I Cancel
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Communication setup

The settings for the communication between the terminal and the PLC
system are done under Peripherals in the Setup menu. To change which
port the PLC system is connected to, mark and hold left mouse button
down and drag to move it to another communication port. Mark the selec-
ted communication port and press Edit to change the other communica-

tion settings.

Peripheral configuration

Lo dTE DL Sefies Parts... |
@ R5422
E@ Unuzed functions
& Printer
C”. Mo protocol mode
Fo S HMI Taols
e Modem Expand all |
Collapze all |
Exit |
The settings should be:

Port O, DL-series 430, 440, 450
Port 1, DL-series 105, 230, 240, 250, 350

Parameter Description
Port RS-232
Baudrate 9600
Data bits 8
Stop bits 1
Parity odd
Stationaddress | 1 (fixed)
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Port 1, DL-series 430, 440, 450

Parameter Description
Port RS-232, RS-422
Baudrate max 19200 *
Data bits 8
Stop bits 1
Parity odd, none
Stationaddress | 1-90

*DL450, max 38400

Port 2, DL-series 240, 250, 350

Parameter Description
Port RS-232, RS-422*
Baudrate 38400 **

Data bits 8

Stop bits 1

Parity odd, even, none
Stationaddress | 1-90

* DL250, only RS-232
**DL 250, max 19200

Port 2, DL-series 450, RS-232
Port 3, DL-series 450, RS-422

Parameter Description
Port RS-232, RS-422
Baudrate 38400
Data bits 8
Stop bits 1
Parity odd, even, none
Stationaddress | 1-90
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To make specific settings the selected driver, mark the driver name and

press Edit.
Dniver Configuration E
Settings I,&hgu[ |

Dlefault Station: I'I 5:

QK I Awbirgt WErstal Hialp

Parameter Description

Default station | The station the terminal is testing the
communication to at start up. It is also
the station to the devices when no sta-
tion number is stated.
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Transfer the driver to the terminal

The selected driver is down-loaded into the terminal when the project is
transferred to the terminal. Choose Project in the Transfer menu.

Fercent complete; 0%
l |
Eiyte count [Kb): ID Beceive |
Time elapsed: I Werify |
Statuz | Slop |
Ikfor I
Fietries: ID

. . Settings... |
Teminal Yersion: I

¥ Testpiojectonsend W Automatic terminal RUN/TRANSFER switching

¥ Send complete project W Check terminal version

= Bartialsend optieie=———— —Delete
Bloeke 7| Tirendidata
) Haone ™ Fecipe Data
Al
) Erom ID e IIJ — Download driver————
" Mever
I¥ | Al I¥ | teszage litran: ) Always
7| Suritole [ | St % Automatic:
I¥ | Time channel W Function keys
e | Pazziond: [~ Set terminal clock

E nit |

There are three alternatives when the driver is downloaded into the termi-
nal.

Function Description
Never The driver is not down-loaded and the existing driver in the ter-
minal is used.
Always The driver is down-loaded every time the project is transferred.
Automatic The driver is down-loaded if the driver in the terminal is not the

same as the selected driver in the project. If it is the same the
driver is not down-loaded.
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3.2 Connecting the terminal to the
PLC system

The connection is of the type “multidrop”or “point to point”.

OIOIOIO)

T Em——

.l 500000000

.

The cables according to drawings K-03342 or K-3343 in appendix are con-
nected between the PLC-system and the RS-232 port on the terminal.

The cable according to drawing K-3344 in appendix is connected between
the PLC-system and the RS-422 port on the terminal. For further informa-
tion about connections we refer to the manual for the current PLC- system.
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4

The protocol that is used is K-Sequence, one of Koyos standard protocols.
It is possible to use both register addressing (data register) and its alias
when addressing. This is supported in the programming tool aswell as in
the terminal, which means that if You for example want to reach V1000
You can also write its alias, for DL.250 CPU: CTAOQ. For further information
we refer to the manual for the current system.

Addressing

The terminal can handle the following data types in the PLC-system.

Name Description Bit-device Word-device
CTA Counter Current Count Reg X
VCT Register Counter Status X
VSP Register Special Relays X
\" Dataregister X
TA Timer Current Time Reg X
VX Register Input Relays X
VY Register Output Relays X
VC Register Control Relays X
VS Register Stages X
VT Register Timer Status X
X Input Relays X
Y Output Relays X
S Stages X
SP Special Relays X
T Timers X
CT Counters X
GX Link Input Relays X
GY Link Output Relays X
C Control Relays X

All bit- and word devices are addressed octal.

10
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4.1 Station handling

Under Driver Configuration in Peripherals the default station is stated. It
is the station the terminal is testing the communication to at startup. It is
also the station to the devices when no station number is stated. To com-
municate with other stations the station number is stated as a prefix to the
device.

Example
13:X100 Input 100 (oct) in station 13.
v108 D-register 108 (oct) in the default station.

Index can also be used in the common way as a suffix when the content of
the index register is added to the address.

Allowed station number are 1-90.

11
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5 Efficient communication

To make the communication between the terminal and the PLC system
quick and efficient the following should be noted about how the signals
are read and what that can be done to optimize the reading.

5.1 Signals affecting the communication
time

It is only signals to objects in the current block that are read continuously.
Signals to objects in other blocks are not read, that is the number of blocks
does not affect the communication time.

Besides the signals to objects in the current block, the terminal is continu-
ously reading the following signals from the PLC:

Display signals

Block print-out signals

LED registers

Alarm signals

Remote acknowledge signals on alarms and alarm groups
Login signal

Logout signal

Trend registers at the sample points

Bargraph registers if using min/max indicators

New display register

Buzzer register

Backlight signal

Cursor control block

Recipe control block

Library index register

Index registers

PLC clock register if the PLC clock is used in the terminal
List erase signal

No protocol control register

No protocol on signal

Signals not affecting the communication time

The following signals do not affect the communication time:
— Signals linked to function keys
— Time channels

— Objects in the alarm messages

12
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5.2 How to make the communication more
efficient

Group PLC signals consecutively

The signals from the PLC system are read most rapidly if all signals in the
list above are consecutive. If for example, 100 signals are defined, it is
quickest to read these if they are linked to, for example, C0-C11. If the sig-
nals are spread out the updating is slower.

Efficient block changes

Block changes are carried out most rapidly and efficiently through the
block jump function on the function keys or through a jump object. "Dis-
play signals" in the block header should only be used when the PLC sys-
tem is to force the presentation of another block. The "New Display"
register can also be used if the PLC system is to change the block. This
does not affect communication as much as a larger number of "Display
signals".

Use the clock of the terminal

An extra load is put on communication if the clock of the PLC system is
used since the clock register must be read up to the terminal. Downloa-
ding of the clock to the PLC system also creates an extra load. The interval
between downloadings should therefore be as long as possible.

Packaging of signals

When the signals are transferred between the terminal and the PLC sys-
tem, all signals are not transferred simultaneously. Instead they are divi-
ded into packages with a number of signals in each package. To decrease
the number of packages that have to be transferred and make the commu-
nication faster this number has to be considered. The number of signals in
each package depends on the used driver. In the Koyo DL-Series K-Se-
quence driver the number is 128 for analog devices and 2048 for digital de-
vices.

13
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To make the communication as fast as possible the number of packages
has to be minimized. Consecutive signals require a minimum of used
packages but it is not always possible to have consecutive signals. In such
cases the so-called waste between two signals has to be considered. The
waste is the maximum distance between two signals you can have and
still keep them in the same package. The waste depends on the used dri-
ver. In the Koyo DL-series K-sequence driver the number is 32 for analog
devices and 512 for digital devices.

signal |1 12 |3 |4 (5|6
vsed X | X X XX

N
(o)
©

10

Waste

14
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6 Appendix
Error codes from the PLC system. The code is shown on the display of the

terminal.

PLC error respons K-SEQ
” PLC ERR. STN# ”, # corresponds to the current station number.

15
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Forord

Denna manual &r en installations- och hanteringsmanual till drivrutinen
Koyo Direct Logic Series K-Sequence till operatorsterminalerna i E-serien.
Funktionaliteten i terminalerna och i MAC Programmer+ &r beskriven i
E-seriemanualen.

© G&L Beijer Electronics AB 1999

G&L Beijer Electronics AB reserverar sig mot att informationen i denna manual kan kom-
ma att dndra sig utan féregaende varning. Alla exempel i denna i denna manual anvands
endast for att 6ka forstdelsen om hur programmen arbetar. G&L Beijer Electronics AB tar
inget ansvar for att dessa fungerar i verkliga applikationer.

19
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1 Introduktion

Manualen beskriver hur Koyo Direct Logic Series K-Sequence PLC-sys-
tem ansluts till operatorsterminalerna i E-serien. For information om PLC-
systemet refereras till manualen for aktuellt system.

20
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2 Installation och uppdatering av
drivrutin

Tillgangliga drivrutiner installeras samtidigt som MAC Programmer+
installeras. En ny drivrutin kan ldggas till i MAC Programmer+ antingen
med hjalp av MAC Programmer+ och en Internet anslutning eller fran dis-
kett. En drivrutin kan bli uppdaterad till nyare version pa samma sétt.

2.1 Installation av drivrutin med Internet

For att uppdatera tillgangliga drivrutiner till senaste version eller for att
installera nya drivrutiner anvidnds funktionen Update terminal drivers,
from Internet i menyn Filei MAC Programmer+. Alla projekt maste stang-
as innan funktionen anvands och datorn mdste kunna gora en Internet an-
slutning. Nagon browser behovs inte. Nar anslutningen ar etablerad visas
en lista med alla drivrutiner som kan laddas ner via Internet till datorn. I
listan visas versionsnummer pa tillgdngliga drivrutiner och versionsnum-
ret pa installerade drivrutiner i MAC Programmer+. Markera de drivruti-
ner som ska installeras i MAC Programmer+. Funktionen Mark Newer
markerar alla drivrutiner som finns tillgangliga i en senare version och de
som inte dr installerade. Vilj ddarefter Download. Varje drivrutin dr unge-
tar 500 kb stor och de ar fardiga att anvdanda ndr nedladdningen ar klar.

2.2 Installation av drivrutin fran disk

For att uppdatera tillgangliga drivrutiner till senaste version eller for att
installera nya drivrutiner anvinds funktionen Update terminal drivers,
from Disk i menyn File i MAC Programmer+. Alla projekt maste stingas
innan funktionen anvénds. Vilj den katalog som innehéller den nya driv-
rutinen och vilj att 6ppna mpd-filen. En lista visas med alla drivrutiner
som kan installeras. I listan visas versionsnummer pa tillgangliga drivru-
tiner och versionsnumret pa installerade drivrutiner i MAC Program-
mer+. Markera de drivrutiner som ska installeras i MAC Programmer+.
Funktionen Mark Newer markerar alla drivrutiner som finns tillgangliga
i en senare version och de som inte &r installerade. Vilj dédrefter Install.

Hur man viljer Koyo Direct Logic Series K-Sequence drivrutinen i projek-
tet och hur man 6verfor den till terminalen beskrivs i kapitel 3.

21



Drivermanual Koyo Direct Logic Series K-Sequence ‘

3 Anslutning av terminalen till PLC-
systemet

3.1

Installningar i MAC Programmer+

For komunikation med Koyo Direct Logic Series K-Sequence PLC-syste-
met mdste foljande instéllningar goras i programmeringsverktyget MAC

Programmer+.

Val av drivrutin

Vilj New i File menyn. Da skapas ett nytt projekt och dialogen Project
Settings visas. I ett befintligt projekt, visas dialogen genom att man viljer
Project Settings i File menyn.

Project Settings

— Terminal

E200 4.0x

Change... |

— Controller syztem

DL Series

Change... |

o I ] st = =

[EHanges.. |

Cancel |

Tryck pa Change... under Controller system och vilj i listan dver tillgang-
liga drivrutiner. Vilj fabrikat, protokoll och modell och tryck pa OK. Tryck
pa OK igen och bekrifta projektinstéllningarna.

Select controller system

Brand name

Protocol

ABR

Allen-Bradley
Contral Techniques
DEMO

FREQROL

GE Fanuc
Giddings & Lewis
1al

idec

MELSEC
MELSERWVO
MODICON
NkRMM

K-Sequence

]

b4 odel

Cancel

22
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Kommunikationsinstallning

Instdllningarna for kommunikationen mellan terminalen och PLC syste-
met utfores under Peripherals i Setup menyn. For att dndra vilken port
PLC systemet &r anslutet till markera Controller och hall vanster mus-
knapp nere och drag till en annan ny kommunikationsport. Markera den
valda kommunikationsporten och tryck Edit for att &ndra den nya kom-
munikationsinstillningen.

Peripheral configuration

- B Cantroller
- ZE DL Series

B Mo protocol mode
S HMI Toaks

[ Maodem

Edi...

Portz...

i

Expand all

i

Lollapze all

Exit

\._,

Instédllningarna skall vara:

Port O, DL-series 430, 440, 450

Port 1, DL-series 105, 230, 240, 250, 350

Parameter Description
Port RS-232
Baudrate 9600
Data bits 8
Stop bits 1
Parity odd
Stationaddress | 1 (fix)

23




Drivermanual Koyo Direct Logic Series K-Sequence

Port 1, DL-series 430, 440, 450

Parameter Description
Port RS-232, RS-422
Baudrate max 19200 *
Data bits 8
Stop bits 1
Parity odd, none
Stationaddress | 1-90

*DL450, max 38400

Port 2, DL-series 240, 250, 350

Parameter Description
Port RS-232, RS-422*
Baudrate 38400 **

Data bits 8

Stop bits 1

Parity odd, even, none
Stationaddress | 1-90

* DL250, endast RS-232
**DL 250, max 19200

Port 2, DL-series 450, RS-232
Port 3, DL-series 450, RS-422

Parameter Description
Port RS-232, RS-422
Baudrate 38400
Data bits 8
Stop bits 1
Parity odd, even, none
Stationaddress | 1-90

24
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For att gora speciella instdllningar for den valda drivrutinen, markera och
tryck Edit.

Driver Configuration

Settings | About |

Default Station; |1 3:

0K I Axbiyt WerkatE| Hjslp

Parameter Beskrivning

Default station Den station som terminalen testar kommunikationen
mot vid uppstart. Det ar ocksa den station som avses
nar nagot stationsnummer inte anges till signaler.

25
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Overfora drivrutinen till terminalen

Drivrutinen laddas ner till terminalen nér hela projektet verfors till ter-
minalen. Vilj Project i Transfer menyn.

Project Transfer

Percent complete: 0% = -
| | L
Buyte court [Fb): ID Beceive |
Time elapsed: I Werify |
Statuz: I Stop |
Info: I
Retries: ID

. e Settings... |
Terminal Yersion: I

¥ Testprojectonsend M Automatic terminal RUN/TRANSFER switching

W Send complete project W Check terminal version

= Eartialsend optians —Delete
Blacks = | irend data
1 Hone [™ Fecipe Data
L]
) Eron: IEI i IIJ — Diownload driver
T MNever
I¥ | s [¥ | [fessage [itran: & Always
7| Sumbiols [ | Getup % Automatic
IV | Time channels ¥ | Functionkes
v LEDIs ¥ | Passmords

[~ Set teminal clock

E zit |

Det finns tre olika alternativ nér drivrutinen laddas ner till i terminalen.

Funktion Beskrivning
Never Drivrutinen laddas aldrig, befintlig drivrutin i
terminalen anvands.
Always Drivrutinen laddas varje gang projektet dverfores.
Automatic Drivrutinen laddas om drivrutinen i terminalen inte ar
samma som i projektet. Om samma drivrutin finns
laddas den inte.

26
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3.2 Koppla in terminalen till PLC-
systemet

Anslutningen dr av typen “multidrop”eller “point to point”.

i

=

Kablarna enligt ritningarna K-03342 eller K-03343 i appendix ansluts mel-
lan PLC systemet och RS-232 porten pa terminalen.

Kabeln enligt ritningK-03344 i appendix ansluts mellan PLC systemet och
RS-422 porten pa terminalen. For utforligare information om anslutnings-
mojligheter hdnvisas till manualen for det aktuella PLC systemet.
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4

Protokollet som anvands &r K-Sequence, ett av Koyos standard protokoll.

Adressering

Det ar mojligt att anvanda bade register adressering (data register) och

dess alias vid adressering. Detta stods i programmeringsverktyget savil
som i terminalen, vilket betyder att om man t.ex. vill na V1000 kan man
ocksa skriva dess alias, for DL250 CPU: CTAO. For utforligare informa-
tion hédnvisas till manualen for aktuellt PLC-system.

Terminalen kan hantera foljande signaltyper i PLC systemet:

Name Description Bit-device Word-device
CTA Counter Current Count Reg X
VCT Register Counter Status X
VSP Register Special Relays X
\ Dataregister X
TA Timer Current Time Reg X
VX Register Input Relays X
VY Register Output Relays X
VC Register Control Relays X
VS Register Stages X
VT Register Timer Status X
X Input Relays X
Y Output Relays X
S Stages X
SP Special Relays X
T Timers X
CT Counters X
GX Link Input Relays X
GY Link Output Relays X
C Control Relays X

Alla bit- och wordsignaler numreras oktalt.
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4.1 Stationshantering

Under Driver Configuration i Peripherals stélls default station in. Det dr
den station som terminalen testar kommunikationen mot vid uppstart.
Det dr ocksa stationen for de signaler som inte har nagon specifik station
angiven. For kommunikation med 6vriga stationer anges stationsnumret
som ett prefix till signalen.

Exempel
13:X100 Ingang 100 (oct) i station 13.
v108 D-register 108 (oct) i default station.

Index kan dven anvidndas pa vanligt sétt, som ett suffix dd innehallet i in-
dexregistret adderas till adressen.

Tillatna stationsnummer &r 1-90.
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5 Effektiv kommunikation

For att gora kommunikationen mellan terminalen och PLC systemet
snabb och effektiv bor foljande noteras om hur signalerna ldses och vad
som kan goras for att optimera detta.

5.1 Signaler som paverkar kommunika-
tionstiden

Det dr endast signalerna till objekten i aktuellt block som ldses kontinuer-
ligt. Signalerna till objekten i de andra blocken lédses inte och antalet block
paverkar darfor inte kommuniktionstiden.

Forutom signalerna till objekten det i aktuella blocket, ldser terminalen
hela tiden foljande signaler fran PLCn:

Display signaler

Blockutskriftsignaler

LED register

Larmsignaler

Fjarrkvittering till larm och larmgrupper

Login signal

Logout signal

Trendregister vid samplingspunkterna

Register till stapelobjekten om min/max indikatorer anvands
New displayregistret

Summerregistret

Registret som styr bakrundsbelysningen

Kontrollblocket for markoren

Kontrollblocket for recept i PLC systemet

Indexregistret till biblioteket

Indexregister

Registren till PLC klockan om PLC klockan anvdnds i terminalen
Signalen som styr radering av larmlistan

Kontrollregistret for No protocol

Kontrollsignalen som styr om No protocol skall vara aktivt

Signaler som inte paverkar kommunikationstiden
Foljande signaler som paverkar inte kommunikationstiden:

— Signaler kopplade till funktionstangenterna
— Tidkanalerna

— Objekt i larmtexter
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5.2 Hur man kan gora kommunikationen
effektivare

Gruppera PLC-signalerna i en foljd

Signalerna fran PLC systemet ldses snabbast om signalerna i listan ovan
dr i en foljd. Till exempel om 100 signaler dr definerade, ldses dessa snab-
bast om de grupperas, till exempel C0-C11. Om signalerna sprides ut gar
uppdateringen langsammare.

Effektiva blockbyten

Blockbyte sker effektivas via blockhoppsfunktionen pa funktionstangent-
rna eller via hoppobjekt. "Display signals" i blockhuvudet bor endast an-
vandas da PLC systemet ska tvinga fram en annat block. Ska PLC-
systemet byta bild kan d&ven "New Display" -registret anvandas. Det belas-
tar inte kommunikationen lika mycket som ett storre antal "Display sig-
nals".

Anvand klockan i terminalen

Anviands terminalklockan belastas kommunikationen eftersom PLC-sys-
temets klockregister maste ldsas upp till terminalen. Nerladdningen av
terminalklockan till PLC-systemet belastar ocksa.

Intervallet mellan nerladdningarna bor ddrfor vara sa langt som majligt.

Packning av signaler

Nar signalerna skall 6verforas mellan terminalen och PLC-systemet, 6ver-
fors inte alla signalerna samtidigt. De delas istillet in i paket med ett antal
signaler i varje. For att minska antalet paket som skall dverforas och for att
gora kommunikationen snabbare mdste man ta hansyn till detta. Antalet
signaler i varje paket beror pa drivrutinen. I Koyo Direct Logic Series K-
Sequence drivrutin &dr antalet 128 st for analoga signaler och 2048 for digi-
tala signaler.

For att gora kommunikation sd snabb som méjligt mdste antalet paket mi-
nimeras. Signaler i en f6ljd behover ett minimalt antal paket men det &r
kanske inte alltid nodvéndigt. I sadana fall blir det sk glapp mellan tva
signaler. Glappet &r maximumavstandet mellan tva signaler dar de fortfa-
rande kan hallas inom samma paket.

Glappet beror pa vilken drivrutin du anvander. I Koyo Direct Logic Series
K-Sequence drivrutinen &r antalet 32 for analoga signaler och 512 for digi-
tala signaler.

Signal i1/2 | 3|4 |5 6|78 9|10

Anvand X X X X X

Glapp
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