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SIMATIC S5 3964R/RK512

This manual presents installation and handling of the driver SIMATIC S5
3964R /RK512 to the terminals in the E-series.

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

1 Introduction

This manual describes how the SIMATIC S5 PLC system with the commu-
nication card CP525 is connected to the terminals in the E-series and how
they communicate via the protocol 3964R/RK512. Addressing of an item
in the PLC system is done in the normal Siemens way. For information
about the PLC system we refer to the manual for the current system.

The terminals support the systems SIMATIC S5 90, 115, 135 and 155.




‘ Install and update driver

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 SIMATIC S5 3964R driver in the project 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 SIMATIC S5 PLC system via the protocol
3964R 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.

Fropacl] hallings ™

Tminal

ES1040x Changs
Controles sysiem

SIMATIC 55 series [Enghsl
Cokr scheme

(Caaver: delavil Change.. |

0k |  Cancel |

Press Change... under Controller system to get the choice list of available
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‘ Connecting the terminal to the PLC system

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.
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The settings should be:
Parameter Beskrivning
Port RS-232 or RS-422
Baudrate 9600
Data bits 8
Stop bits 1
Parity Even




Connecting the terminal to the PLC system

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.
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There are three alternatives when the driver is downloaded into the ter-
minal.

Function Beskrivning
Never The driver is not down-loaded and the existing driver in the
terminal is used.
Always The driver is down-loaded every time the project is transfer-
red.
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.

3.2 Settings in the PLC system

The communication card must set to the protocol 3964R/RK512 and
defined as slave. The terminal should work as a master and have

higher priority than the card. For more information about 3964R settings
in the PLC system , we refere to the manual for the current system.




‘ Connecting the terminal to the PLC system

3.3 Connecting the terminal to the PLC
system

The connection is of the type “point-to-point” master/slave. The RS-232
port on the communiction card CP525 is connected to the RS-232 port on
the terminal according to the alternative below.

Connecting via standard cable

CAB5

The cable CAB5 is a standard cable which can be ordered from Beijer Elec-
tronics. The cable is connected between the RS-232 port on the communi-
cation card CP525 and the RS-232 port on the terminal.




Addressing

4 Addressing

The terminal can handle the following data types in the PLC system:

Name Data type English | Data type German
Flag F M
Output Q A
Input | E
Data block DB DB

The datatypes Flag, Output and Input are read only.
Datablocks are both readable and writeable.

DB (Data block) in SIMATIC S5 can have a maximum length of 256 words.
The terminal can access all DB in the PLC system.

Note!
If you try to access an undefined data block in the PLC-system, the PLC-system will
stop.

For information about instructions in the PLC system we refer to the ma-
nual for the PLC system.

Digital signals

For digital signals you state current bit in the byte. For example 150.3 bit 3
means bit 3 in input byte 50.

Data type Data type
English German
Ixxxx.b Exxxx.b
Qxxxx.b AXXXX.b
Fyyyy.b Myyyy.b
DBno. DWadr.b DBno.DWadr.b

xxxx=address 0-127, yyyy=0-255, b=bit number 0-7, no=database number
0-255 and adr=dataword within the database 0-254.

Writing bits from the terminal to the PLC is done in three steps:
1. Reading the whole byte from the PLC to the terminal.
2. The current bit is set/reset in the terminal.

3. Writing of the whole byte from the terminal to the PLC.

Note!
During the time it takes for the terminal to do the three steps the PLC may not change
the other bits in the current byte since it will be overwritten.




‘ Addressing

Analog signals

For 16-bit numbers, you state the suffix W; e.g. MW100 means 2 bytes
from memory byte 100-101.

Data type Data type
English German
IWX XXX EWxxxx
QWxxxx AWXXXX
FWyyyy MWyyyy
DBno.DWadr DBno.DWadr

xxxx=address 0-126, yyyy=0-254, no=database number 0-255 and adr=da-
ta word within the data base 0-255.

Note!
When storing ASCII values in 16-bit numbers the eight most signigicant bits contain the
first ASCIl code and the eight least significant bits contain the second ASCII code.

For 32-bit numbers, you state the suffix D; e.g. MD100 means 4 bytes from
memory byte 100-103.

Data type Data type
English German
IDxxxX EDxxxXx
QDxXxxX ADX XXX
FDyyyy MDyyyy
DBno.DDadr DBno.DDadr

xxxx=address 0-124, yyyy=0-252, no=database number 0-255 and
adr=data word within the data base 0-254.

The driver supports the S5 floating point format where the mantissa is
presented as a 24-bit fixed-point number and the exponent as an 8-bit fix-
ed-point number. A floating point number always occupies a double word
and its bits are occupied as follows.

Word m Word m+1
Byte n Byte n+1 Byte n+2 Byte n+3
Bits 31 to 24 Bits 23to 0
Exopnent Mantissa

The value of a floating-point number is calculated as:

G= (Mantissa) z(exponent)
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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

11



‘ Efficient communication

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, M0.0-M11.7. If the
signals are spread out (e.g. 10.4, Q30.0, T45.3 etc.) 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 signhals

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 SIMATIC S5 3964R driver
the number is 32 for analog devices and 160 for digital devices.

12



Efficient communication

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 SIMATIC S5 3964R driver the number is 20 for analog devices
and 30 for digital devices.
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SIMATIC S5 3964R

Denna manual 4r en installations- och hanteringsmanual till drivrutinen
SIMATIC S5 3964R till operatorsterminalerna i E-serien.

Funktionaliteten i terminalerna och i MAC Programmer+ &r beskriven i
E-seriemanualen.

© G&L Beijer Electronics AB 1999, MA-00359 rev A, 9909

G&L Beijer Electronics AB reserverar sig mot att informationen i denna manual kan
komma att &ndra sig utan féregaende varning. Alla exempel i denna i denna manual
anvands endast for att 6ka forstaelsen om hur programmen arbetar. G&L Beijer Electron-
ics AB tar inget ansvar for att dessa fungerar i verkliga applikationer.
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1 Introduktion

Manualen beskriver hur SIMATIC S5 PLC-system med kommunikations-
kortet CP525 ansluts till operatdrsterminalerna i E-serien och hur de kom-
municerar via protokollet 3964R /RK512. Adressering i PLC-systemet
gores pa normalt Siemens satt. For information om PLC-systemet refere-
ras till manualen for aktuellt system.

Terminalen stoder SIMATIC S5 90, 115, 135 and 155.



‘ Installation och uppdatering av drivrutin

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 hjdlp av MAC Programmer+ och en Internet anslutning eller fran dis-
kett. En drivrutin kan bli uppdaterad till nyare version pa samma sitt.

2.1 Installation av drivrutin med Internet

For att uppdatera tillgiangliga drivrutiner till senaste version eller for att
installera nya drivrutiner anvéands 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 dr etablerad visas
en lista med alla drivrutiner som kan laddas ner via Internet till datorn. I
listan visas versionsnummer pa tillgangliga drivrutiner och versionsnum-
ret pd 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. Valj ddrefter Download. Varje drivrutin &r unge-
tar 500 kb stor och de dr fardiga att anvdnda nidr nedladdningen ar klar.

2.2 Installation av drivrutin fran disk

For att uppdatera tillgangliga drivrutiner till senaste version eller for att
installera nya drivrutiner anvéands funktionen Update terminal drivers,
from Disk i menyn File i MAC Programmer+. Alla projekt maste stangas
innan funktionen anvénds. Vélj den katalog som innehaller den nya driv-
rutinen och vilj att 6ppna mpd-filen. En lista visas med alla drivrutiner
som kan installeras. I listan visas versionsnummer pa tillgdangliga drivru-
tiner och versionsnumret pd 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 dérefter Install.

Hur man viljer SIMATIC S5 3964R drivrutinen i projektet och hur man
overfor den till terminalen beskrivs i kapitel 3.




Anslutning av terminalen till PLC-systemet

3  Anslutning av terminalen till PLC-
systemet

3.1 Installningar i MAC Programmer+

For komunikation med SIMATIC S5 PLC-systemet via protokollet
3964R maste 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.
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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 bekréfta projektinstédllningarna.
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‘ Anslutning av terminalen till PLC-systemet

Kommunikationsinstallning

Instdllningarna for kommunikationen mellan terminalen och PLC syste-
met utfores under Peripherals i Setup menyn. For att d&ndra 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-
munikationsinstallningen.
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Instédllningarna skall vara:

Parameter Beskrivning
Port RS-232 eller RS-422
Baudrate 9600
Data bits 8
Stop bits 1
Parity Even




Anslutning av terminalen till PLC-systemet

Overfora drivrutinen till terminalen

Drivrutinen laddas ner till terminalen nér hela projektet Gverfors till ter-
minalen. Vilj Project i Transfer menyn.
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Det finns tre olika alternativ nir drivrutinen laddas ner till i terminalen.

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

3.2 Installningar i PLC-systemet
Kommunikationskortet ska vara installt pa protokollet 3964R /RK512 och
stdllas i slavmode i forhallande till terminalen.

Terminalen ska stillas in som master och den ska ges en hogre prioritet i
forhéllande till kortet.

For mer information om 3964R instdllningarna i PLC-systemet hdanvisas
till manualen for det aktuella PLC-systemet.




‘ Anslutning av terminalen till PLC-systemet ‘

3.3 Koppla in terminalen till PLC-systemet

Anslutningen &r av typen “point-to-point” master/slav.

RS-232 porten pa kommunikationskortet CP525 ansluts till RS-232 porten
pa terminalen enligt alternativ nedan.

Anslutning via standardkabel

CAB5

Kabeln CAB?5 é&r en standardkabel som kan bestillas fran Beijer
Electronics. Kabeln ansluts mellan RS-232 porten pa kommunikations-
kortet CP525 och RS-232 porten pa terminalen.




Adressering

4 Adressering

Terminalen kan hantera foljande signaltyper i PLC systemet:

il
Flag F M
Output Q A
Input | E
Data block DB DB

Datatyperna Flag, Output, Input kan bara ldsas.
Datablock kan bade ldsas och skrivas till.

DB (Datablock) i SIMATIC S5 kan ha en maximumlangd 256 ord.

Terminalen kan na alla DB i PLC systemet.

Observeral

Om man forsoker na ett datablock som inte definierat i PLC-systemet stannar PLC-sys-
temet.

For mer information om instruktioner i PLC systemet hénvisas till
manualen for respektive PLC system.

Digitala signaler

For digitala signaler anges aktuell bit i byten. Med t e x I 50.3 menas bit 3
i input byte 50.

Datatyp Datatyp
engelsk tysk
IXXXXX.b Exxxxx.b
Qxxxxx.b AXXXXX.b
Fxxxxx.b Mxxxxx.b
DBno. DBWadr.b | DBno. DBWadr.b

xxxx=adress 0-127, yyyy=0-255, b=bitnummer 0-7, no=databasnummer 0-
255 och adr=dataord inom databasen 0-254.

Skrivning av bitar fran terminalen till PLCn utfores i tre steg:
1. Léaser hela byten fran PLCn till terminalen.

2. Aktuell bit 1-stills/0-stélls i terminalen.

3. Skriver hela byten fran terminalen till PLCn.

Observera!
Under tiden det tar for terminalen att genomféra de tre stegen, far PLC-systemet inte
andra de andra bitarna i den aktuella byten eftersom de kommer att bli éverskrivna.




‘ Adressering

Analoga signaler

For 16-bitars tal, anges suffixet W; t ex MW100 betyder 2 bytes fran

minnesbyte 100-101.

Engelsk Tysk

datatyp datatyp
IWX XXX EWxxxx
QWxxxx AWXXXX
FWyyyy MWyyyy
DBno.DWadr DBno.DWadr

xxxx=adress 0-126, yyyy=0-254, no=databasnummer 0-255 och

adr=dataord inom databasen 0-255.

Observera!

Nar man lagrar ASCII varden i 16-bitars ord innehaller de atta mest signifikanta bitarna
férsta delen av ASCII koden och de atta minst signifikanta bitarna innhaller den andra

delen av
ASCII koden.

For 32-bitars ord, anges suffixet D; t ex MD100 betyder 4 bytes fran min-

nesbyten 100-103.

Engelsk Tysk

datatyp datatyp
IDxxxX EDxxxx
QDxXxxX ADX XXX
FDyyyy MDyyyy
DBno.DDadr DBno.DDadr

xxxx=adress 0-124, yyyy=0-252, no=databas nummer 0-255 och
adr=dataord inom databasen 0-254.

Drivrutinen stoder S5 flyttalsformat dar mantissan presenteras som ett 24-
bitars fixt varde och exponenten som ett 8-bitars fixt varde. Ett flyttal upp-
tar alltid ett dubbelt ord och bitarna upptas enligt nedan.

Ord m Ord m+1
Byte n Byte n+1 Byte n+2 Byte n+3
Bit 31 till 24 Bit 23 till O
Exopnent Mantissa

Virdet pa flyttalet berdknas enligt foljande:

G = (Mantissa) 2(exponent)

10
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5 Effektiv kommunikation

For att gora kommunikationen mellan terminalen och PLC systemet
snabb och effektiv bor fo6ljande 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 ldses 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 anvinds 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

11



‘ Effektiv kommunikation

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 M0.0-M11.7. Om signalerna sprides ut
(tex 10.4, Q30.0, T45.3 etc.) gar uppdateringen langsammare.

Effektiva blockbyten

Blockbyte sker effektivas via blockhoppsfunktionen pa funktionstang-
entrna eller via hoppobjekt. "Display signals" i blockhuvudet bor endast
anvandas da PLC systemet ska tvinga fram en annat block. Ska PLC-sys-
temet byta bild kan &ven "New Display" -registret anvandas. Det belastar
inte kommunikationen lika mycket som ett storre antal "Display signals".

Anvand klockan i terminalen

Anvénds 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 darfor vara sa langt som mojligt.

Packning av signaler

Naér signalerna skall 6verforas mellan terminalen och PLC-systemet, 6ver-
fors inte alla signalerna samtidigt. De delas istéllet 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 hénsyn till detta. Antalet
signaler i varje paket beror pa drivrutinen. I SIMATC S5 3964R drivruti-
nen &dr antalet 32 st for analoga signaler och 160 for digitala signaler.

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

Glappet beror pa vilken drivrutin du anvéander. I SIMATIC S5 3964R driv-
rutinen dr antalet 20 for analoga signaler och 30 for digitala signaler.

sgnal (1123 |4|5|6|7 8|9 |10
Anvéndxx XXX

Glapp
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