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Note
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or to a particular part of the documentation.
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Personnel

engineering standards.
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Warning

/N
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nical description and only in conjunction with other equipment and components recommended
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Preface

Purpose The Communication Usés Manual describes:
¢ the structure and function of the individual user data areas,
¢ the diferent types of connection between the operating unit and the PLC,
¢ the actions that need to be carried out in the PLC program.

That description applies both to operating units configured using®&lraid
units configured using COM TEXT

Conventions The following conventions are used in this manual:

VAR_23 Text that is displayed on the screen is printed in Courier
type face. Examples of this are commands, file names,
entries in dialog boxes and system messages.

Tag The names of dialog boxes and boxes and buttons in
dialog boxes are printed in italics.

File - Edit Menu items are shown linked by arrows. The full path to
the menu item in question is always shown.

F1 The names of keys are printed in datiént type face.

Communication User’s Manual .
Release 05/99 [



Preface

History of Thetable below shows the history of revisions to the Communicatioridser
revisions Manual.

Edition | Remarks

07/94 | Original version
12/94 | Errata corrected, SINEC L2-DP added
10/95 |- New chapters on SIMAC S7, SIMATIC 500/505

— Technical content reviewed
— Manual reoganized

01/96 |- Technical additions for Pr@bl and SIMA'IC S7
— New chapter ondlemecanique TSX Adjust
05/96 | Errata corrected

11/97 |- Inclusion of operating units TD17, OP7/17, OP27/37,
TP27/37

— Technical content of section on SINIKC S5 connections
reviewed

05/99 Errata corrected
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1l Release 05/99
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Other support

In the case of technical queries, please contact your local Siemens in-the sub

sidiaries and branches responsible for your area.

SIMATIC Customer Support Hotline

Available worldwide, at all times:

Nuernberg
SIMATIC BASIC Hotline

Local time:
Mon - Fri 8:00 to 18:00

Telephone:
+49 (911) 895-7000

Fax: +49 (911) 895-7002

E-Mail:  simatic.support@
nbgm.siemens.de

SIMATIC Premium Hotline

(charged, only with

SIMATIC Card)

Time:

Mon - Fri 0:00 to 24:00

Telephone:
+49 (911) 895-7777

Fax:
+49 (911) 895-7001

Communication User’s Manual
Release 05/99

Johnson City
SIMATIC BASIC Hotline

Local time:
Mon - Fri 8:00 to 17:00

Telephone:
+1 423 461-2522

Fax: +1 423 461-2231

E-Mail:  simatic.hotline@

sea.siemens.com

Singapur
SIMATIC BASIC Hotline

Local time:
Mon - Fri 8:00 to 17:30

Telephone:
+65 740-7000

Fax: +65 740-7001

E-Mail:  simatic@
singnet.com.sg
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SIMATIC Customer Online Services

SIMATIC Customer Support fefrs comprehensive additional information concerning
SIMATIC products through its Online services as follows:

e Up-to—date general information is provided
— in Internet underhttp://www.ad.siemens.de/simatic
— viaFax-Polling under 08765-93 02 77 95 00
e Up-to—date product information and downloads for practical use can be found:

— in Internet unterhttp://www.ad.siemens.de/support/
htmI|-00/

— via theBulletin Board System(BBS) in Nurnbeg (SIMATIC Custe
mer Support Mailboxyinder+49 (911) 895-7100

In order to contact the mailbox, please use a modem with up to 28.8
kBaud (\/34) capacity. Set the parameters as follows: 8, N, 1, ANSI,
or dial for connection via ISDN (x.75, 64 kBit).

. Communication User’s Manual
v Release 05/99
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Abbreviations Themeanings of the abbreviations used in@loenmunication Uses
Manualare as follows:
AM Alarm message
ANSI American National Standards Institute
AS511 Interface 51
ASCII American Standard Code for Information Interchange
CBR Coordination bytereceivé
CBS Coordination byte send
CP Communication processor
CPU Central processing unit
DB Data block (on PLC)
DHB Data handling block
DW Data word (on PLC)
DX Extended data block (on PLC)
EM Event message
EM Equipment Manual
EPROM Erasable (by UV light) programmable read-only memory
FAP Free ASCII Protocol
FB Function block
FW Firmware
LED Light-emitting diode
MPI Multipoint interface (SIMAIC S7)
MW Memory word (on PLC)
OB Omganization block
OoP Operator panel
PC Personal computer
PLC Programmable logic controller
PU Programming unit
PPI Point-to-point interface (SIMRC S7)
RAM Random-access memory (system memory)
RLO Result of logical operation
SRAM Static RAM (bufered)
TD Text display
TP Touch panel
UM User’s Manual
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nection 1

This chapter provides an overview of the possible types of connection be
tween the operating units on the one hand and the various PLCs on the other

The essential features of thefdient types of connection and the type of
interface in each case are briefly described for each PLC.

For more detailed information on each type of connection including connec
tion-specific guidance on configuration, please refer to the relevant chapters
in sections Il I1]} IV and V of this manual.

1-1



Types of Connection

1.1 Overview

Function of
Operating Units

Data exchange

PLC

1-2

Theoperating unit is used to read, displsgve and log messages and-vari
ables. The operating unit can also be used to intervene in the process.

The termoperating unitis used in this manual to refer to units with the desig
nation TD, OP or TRVith regard to operation of the units, a distinction is
generally need to be made betweerices having a graphics displapd

devices having a text-based displ@gble 1-1 shows which units are devices
having a text-based display and which are devices having a graphics.display
Devices having a graphics display can display data graphically whereas de
vices having a text-based display can only display alphanumeric characters.

Table 1-1 Devices having a Graphics Display and Devices having a Text-Based

Display

Deviceshaving a
Text-Based Display

Devices having a
Graphics Display

TD17 OP25, OP35
OP3 OP27, OP37
OP5, OP15 TP27, TP37
OP7, OP17

TD10, TD20, OP20
(with COM TEXT only)

The prerequisite for the ability to perform control and monitoring functions is
connection of the operating unit to a PLC. The exchange of data between the
operating unit and the PLC is controlled by a connection-specific commu
nication driver Each type of connection requires its own communication
driver.

The following are examples of PLCs:
SIMATIC S5 and S7,
SIMATIC 500/505,

PC/AT-compatible computers,

PLCs produced by other manufacturers.

Communication User’s Manual
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Types of Connection

Choice of Criteriafor selecting the type of connection between the operating unit and
connection type the PLC include the following:

the type of PLC,

the CPU on the PLC,

the type of operating unit,

the number of operating units per PLC,

the structure of an existing installation and, if applicable, the used bus
system,

the work and expense involved in any additional components required.

Implemented The following types of connection are supported at present:

connection types

Communication User’s Manual
Release 05/99

SIMATIC S5

— AS511 connection

— Connection using Free ASCII ProtocoAfF)
— PROFIBUS-DP connection,

— SINEC L1 connection,

— PROFIBUS connection,

— Parallel connection.

SIMATIC S7

— Point-to-point interface (PPI) connection,
— Multipoint interface (MPI) connection,

— PROFIBUS-DP connection,

SIMATIC 500/505

— NITP protocol

Other PLCs

For other PLCs there are what are referred to aBlWRA drivers. They

are called NATIVE drivers because the PLC-specific addresses are speci
fied directly in the operating unit configuration. The commissioning in
structions are provided only in the Online Help.

There are also block drivers. Operating units that are configured in
ProTool support only the block driver for a “free serial connection” such
as with a PC. Operating units that are configured using COM TEXT sup
port the block drivers described in Sectian V

1-3



Types of Connection

1.2 Which Connection for Which Operating Unit?

Selection criteria As not every type of connection is possible with every type of operating unit,
tables 1-2, 1-3, 1+4 ahd 1-5 provide details of which type of connection can
be used with which operating unit. The decisive factor in making the correct
choice is the type of PLC and your existing network configuratiahles
1-6//1-7 and 1-3 show the possible connection for the various BIMA

PLCs.
Table 1-2 Possible Types of Connection for Devices having a Text-Based Display — Part 1
PLC Networks Supported (Protocol) | TD10 OP20 OP3 TD17
TD20

SIMATIC S5 AS511 X X - X
FAP X X - X
SINEC L1 X X - -
PROFIBUS 1)2) 1)2) - -
PROFIBUS-DP 1)2) 1)2) X
Parallel D - - -

SIMATIC S7 MPI (S7 protocol) - - X X
PPI (S7 protocol) - - X X
PROFIBUS-DP (S7 protocol) - - - X

SIMATIC 500/505 NITP - - - X

Other PLCs (block driver) | SIMATIC 500/505 2) 2) - -
Free serial 2) 2) - -
Allen-Bradley (DF1) 3) 3) - -
Mitsubishi (FX) 3) 3) - -
Telemecanique TSX 17 Adjust - - - -
Telemecanique TSX 7 Adjust - - - -

Other PLCs (NATIVE driver) | Allen-Bradley (DF1) - - - X
Mitsubishi (FX) - - - X
Modicon (MODBUS) - - - X
Telemecanique TSX 17 Adjust - - - X
Telemecanique TSX 7 Adjust - - - X
Telemecanique Uni-Telway - - - X

1) Appropriate interface module required

2) Appropriate firmware memory module required
3) Upgrade driver (optional) required

x Possible

— Not possible

Communication User’s Manual
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Table 1-3 Possible Types of Connection for Devices having a Text-Based Display — Part 2

PLC

Networks Supported (Protocol)

OP5/A1
OP15/A1
OP15/C1

OP5/A2
OP15/A2
OP15/C2

OP7/PP

OP17/PP

SIMATIC S5

AS511

FAP

SINEC L1
PROFIBUS
PROFIBUS-DP

Parallel

X

X
2)

SIMATIC S7

MPI (S7 protocol)
PPI (S7 protocol)
PROFIBUS-DP (S7 protocol)

SIMATIC 500/505

NITP

Other PLCs
(block driver)

SIMATIC 500/505

Free serial

Allen-Bradley (DF1)

Mitsubishi (FX)
Telemecanique TSX 17 Adjust
Telemecanique TSX 7 Adjust

Other PLCs
(NATIVE driver)

Allen-Bradley (DF1)

Mitsubishi (FX)

Modicon (MODBUS)
Telemecanique TSX 17 Adjust
Telemecanique TSX 7 Adjust

Telemecanique Uni-Telway

X X X X X X

X X X X X X

X X X X X X

1) Upgrade driver (optional) required
2)  Only with COM TEXT

X Possible
— Not possible

Communication User’s Manual
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Table 1-4 Possible Types of Connection for Devices having a Text-Based Display — Part 3

PLC

Networks Supported (Protocol)

OP7/DP

OP17/DP

OP7/DP
-12

OP17/DP
-12

SIMATIC S5

AS511

FAP

SINEC L1
PROFIBUS
PROFIBUS-DP
Parallel

X

X

X

X

SIMATIC S7

MPI (S7 protocol)
PPI (S7 protocol)
PROFIBUS-DP (S7 protocol)

SIMATIC 500/505

NITP

Other PLCs
(block driver)

SIMATIC 500/505

Free serial

Allen-Bradley (DF1)

Mitsubishi (FX)
Telemecanique TSX 17 Adjust
Telemecanique TSX 7 Adjust

Other PLCs
(NATIVE driver)

Allen-Bradley (DF1)

Mitsubishi (FX)

Modicon (MODBUS)
Telemecanique TSX 17 Adjust
Telemecanique TSX 7 Adjust

Telemecanique Uni-Telway

X X X X X X

X X X X X X

x Possible
— Not possible
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Table 1-5 Possible Types of Connection for Devices having a Graphics Display
PLC Protocol OP25 OoP27 TP27
OP35 OP37 TP37
SIMATIC S5 AS511 X X X
FAP X X X
PROFIBUS-DP X X X
SIMATIC S7 MPI (S7 protocol) X X X
PPI (S7 protocol) X X X
PROFIBUS-DP (S7 protocol) X X X
SIMATIC 500/505 NITP X X X
Other PLCs (block driver) Free serial X X X
Other PLCs (NATIVE driver) Allen-Bradley (DF1) X X X
Mitsubishi (FX) X X X
Modicon (MODBUS) X X X
Telemecanique TSX 17 Adjust X X X
Telemecanique TSX 7 Adjust X X X
Telemecanique Uni-Telway X X X
x Possible with standard software module or integral software
— Not possible
Table 1-6 Possible Connections for SIMATIC S5 PLCs
SIMATIC S5 AS511 FAP to FAP via CP | SINEC PROFIBUS | PROFIBUS- | Parallel
SI2 L1 DP
S5-90U X - - - - - X
S5-95U X - CP 521 Sb) - X x1 X
S5-95U DP- X - CP 521 sb) - X - X
Master
S5-100U X - - - - - X
(CPU 100/102)
S5-100U X - CP 521 s - - - X
(CPU 103)
S5-115U X x 2 CP 523 X X X X
(CPU 941-944)
S5-115U - x 3 - - - X -
(CPU 945)
S5-1354) X x 9 CP 523 X X X -
S5-155U - - CP 523 X X x ©) -

1)
2)
3)
4)
5)
6)

x Possible without qualification

Not possible

Communication User’s Manual
Release 05/99

Significant impairment of performance; not OP25/35, OP27/37, TP27/37
Only with CPU 943A/B, CPU 944A/B

Only with with special CPU interface module

CPU 928A Version -3UA12 or later only

Only with CPU 928B (with special CPU interface module)
CPU 946/947 Version -3UA22 or later only
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Table 1-7 Possible Connections for SIMATIC S7 PLCs

SIMATIC S7 PPI MPI PROFIBUS-DP 1)
S7-200 X - -
S7-300 - X X
S7-400 - X X
S7-NC - X X

1) All CPUs with the designation “~2DP”, CP or FM that support the S7 protocol
x Possible without qualification
— Not possible

Table 1-8 Possible Connections for SIMATIC 500/505 PLCs

SIMATIC 500/505
500 Series
505 Series

Table1-9 shows the possible connections for other PLCs.

Table 1-9 Possible Connections for Other PLCs Using NATIVE Drivers

PLC CPU

Allen-Bradley SLC 500, PLC5

Mitsubishi FX

Modicon CPU 984 (not 984A, 984B, 984X),
CPU984-785, CPU TSX

Telemecanique TSX

Communication User’s Manual
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1.3 SIMATIC S5 Connections

In the case of the SIMAC S5 there is a number of types of connection
which are briefly summarized below

1.3.1 AS511 Connection

Interface Theoperating unit is connected via the integral serial interface to interface
SI1 on the CPU (figure 1-1).

. . CPU PLC
Operating Unit

| F—
..]
N
By
1o
]
Io ||
s
7

Q
o
2
o
@

3 SI1 interface

o0000000 T
| oooooooo i

" 000000
N 000000
OA

(]

—LLlro

< AS 511 protocol >

Physical connection: TTY

Figure 1-1  AS511 Connection

Features ¢ No additional modules are required.
e Possible with any PLC except CPU 945 and AG155U.

Communication User’s Manual
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1.3.2 Free ASCII Protocol (FAP) Connection

Interface Theoperating unit is connected via the integral serial interface to the PLC
(figure 1-2). Connection is made to either

e interface SI2 on the CPU or
e the CP module on the PLC.

Operating Unit Ny
[

S

i

0

COROS
S

3
r—

i

J
s
]

SI2

" 000000
[ARARRE
A
(]
V|

—LELIrm

optional

< FAP protocol >

Physical connection: TTY or RS232

Figure 1-2 Connection using Free ASCII Protocol (FAP)

Features e PUinterface on PLC remains free.
e Connection via SI2.

e Connection via CP module:

Multiple operating units can be connected to Bh€
(CP 521 Sl: up to 8, CB23: up to 16).

Communication User’s Manual
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1.3.3 PROFIBUS-DP Connection to SIMATIC S5

Interface Theoperating unit is connected via the PROFIBUS-DP interface using a spe
cial PROFIBUS connector to the PROFIBUS-DP bus (figure 1-3). Cennec
tion via PROFIBUS-DP requires either a suitable type of unit or an interface
module.

Master module,
e.g. IM308B/C
CPU | PLC
Operating Unit .
o == coRFos o] : L I £= 2 12 °I £I= £I=
O jm} ]
] (m}
O [}
O O EEI> E |:|
- o o T = 1
o o | Blle
L ) [ : o _ﬂ E_ﬂ ]
Slave Master
<PROFIBUS—DP protoco>
PROFIBUS 1
LJ
Bus terminal
Figure 1-3 PROFIBUS-DP Connection
Features e ThePLC is the master

e All operating units in the network are slaves.

e A network can have up to a maximum of 122 slaves.

¢ Rapid data transmission (up to 12 MBiIt/s).

e Multiple operating units can be connected to one PLC.

Communication User’s Manual
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1.3.4 SINEC L1 Connection

Interface Operatingunit types TD10, TD20 and OP20 are connected via the integral
serial interface and bus terminal BT777 to the SINEC L1 bus (figure 1-4).

Operating Unit CPU | PLC
= ST
e miil
e Al
T i I

<SINEC L1 protocol >
SINEC L1 BUS .

Physical connection: RS485
BT777 BT777

Figure 1-4  SINEC L1 Connection

Features ¢ PUinterface on PLC remains free.
e Up to 4 operating units can be connected via a CP module teldhe

Communication User’s Manual
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1.3.5 PROFIBUS Connection

Interface Operatingunits types TD10, TD20 and OP20 are connected via the
PROFIBUS interface module using a special PROFIBUS connector to the
PROFIBUS (figure 1-5).

CP 5430/31
Operating Unit CPU | PLC
777000000 000 BRY R RRRNAY i .ll
aaaa
Cr
(L ol | ]
aaan i i
Master Master
PROEIBUS <PROFIBUS protocol> —
L
Bus terminal
Figure 1-5 PROFIBUS Connection
Features e Upto a maximum of 127 bus nodes can be connected.

e All bus nodes taking part in communication between the PLC and the
operating unit are masters.

e A network can have up to a maximum of 32 masters.
e Rapid data transmission (up to 1,5 MBIt/s).
e Multiple operating units can be connected to Bh€.

e Connection using "free Layer 2 access”.

Communication User’s Manual
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1.3.6 Parallel Connection

Interface Textdisplay unit types TD10 and TD20 are connected via the parallel interfa
ce module with digital inputs/outputs to the SIM& S5 (e.qg. via digital I/O
modules).

A schematic diagram of the connection is shown in figure 1-6.

Digital output Digital input
cPU \ PL
/A e LT WA = el 4=&=&]

o LI
= =

Parallel interface
module

Figure 1-6 Parallel Connection

Features Multiple TDs can be connected to oReC.
e Connection via 16 digital outputs and 1 digital input.

¢ Restricted range of text display unit functions.

Communication User’s Manual
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1.4 SIMATIC S7 Connections

In the case of the SIMAC S7 there is a number of types of connection
which are briefly summarized below

14.1 MPI Connection

Interface The operating unit is connected via the integral MPI interface on the CPU to
the SIMATIC S7 (figure 1-7).

Operating Unit CPU S7-300

COROS —
P35

0

" O0oo0oaO
] .
O
[ I
0A
]
\Y
o]
el O
O0]=
Y —
J S
0

] (m] m] £ 0 (m] m) (m] (m]

MPI interface
{ MPI protocol >
Figure 1-7 MPI Connection
Features ¢ Multiple PLCs can be connected to one operating unit.

e Operating unit is always thmaster..

¢ Baud rates up to 187.5 kBaud supported.

e Multiple operating units can be connected to Siie

e Network can contain multiple operating units and multiple PLCs.

¢ Parallel operation of PU and operating unit possible.

Communication User’s Manual
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1.4.2 PROFIBUS-DP Connection

Interface Theoperating unit is connected via the integral PROFIBUS-DP interface on
the CPU or a CP to the SIMAC S7 (figure 1-8).

Operating Unit CPU cpP S7-300/400

COROS
o3

R
L
0A
]
\Y
ol O
Od]=
L@J —
) S
— |
0

0
0og
0og
0og
0og
0og
0og
0og
0oo

1]

0
0

optional
S7 protocol —Bﬂi

Figure 1-8 PROFIBUS-DP Connection

Features ¢ Multiple PLCs can be connected to one operating unit.
e Operating unit is always thwaster..
e Baud rates up to 1.5 MBaud supported.
e Use of DP direct keys with a response time of < 100 ms.
e Multiple operating units can be connected to 8iie

¢ Network can contain multiple operating units and multiple PLCs.

Communication User’s Manual
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1.4.3 PPI Connection

Theoperating unit is connected via the integral PPI interface on the CPU

(figure 1-9).
Operating Unit S7-200
o COROS o
e I
E E SIEMENS o w00
D D RUN Q0.1
o | Mo w2
D G Qo3
a O gaos a
J Q05
: Ooooooog -
¢ Oooooooo R
.| Oooooooo o L5720

PPI interface

< PPI protocol >

Figure 1-9  PPI Connection

Features ¢ Multiple PLCs can be connected to one operating unit.
e Operating units is always timeaster..

e Multiple operating units can be connected to 8ieut only connection
can be used at any one time.

Communication User’s Manual
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1.5 SIMATIC 500/505 Connections

Interface Theoperating unit is connected via the programming interface of the CPU to
the SIMATIC 500/505 (figure 1-10).

CPU SIMATIC 500/505

Operating Unit

[N 1T 1
LI N4 LEARAEALAEAR

COROS
P35

0

g

g

: i
-B_<n

[

= 00000

Physical connection: RS232 or RS422

Figure 1-10  SIMATIC 500/505 Connection

Features ¢ No additional modules are required.
e 500/505 Series CPUs supported.

Communication User’s Manual
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1.6 Data Block Connection

Basic principle Connectiorof the operating units to other PLCs such as Free Serial Gonnec
tion, Allen-Bradley Mitsubishi or Elemecanique is established using the
principle of the data block connection.

Interface The operating unit is connected via the integral serial interface to the PLC in
question.
Features e Exchangeof predefined data blocks between operating unit and PLC,

e PLCs divided into two classes:

— Class 1:
PLC does not support data block transmission,

— Class 2:
Integrated interface driver for data block transmission.

Communication User’s Manual
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Communication Management for the 2
SIMATIC S5

This chapter provides an overview of the blocks required for the variods con
nections.
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Communication Management for the SIMATIC S5

2.1 Overview

Whenconnecting the operating unit to the SIMATIC S5 various blocks must be set up on the PLC for
the purposes of communication. An overview of which blocks are required for which type of connection
is provided by table 2-1.

Table 2-1 Blocks Required According to Type of Connection

Block AS511 | FAPvia | FAPvia | PROFI- SINEC PROFI- Parallel
SI2 CP BUS-DP L1 BUS

Standard function block X X X X X X X

Interface ared X X X X X X X

Assignment data block - X X X X X

Sendand receive mailbox&s - X X X X X

Data handling blocks - - - x2) X X

1) When connecting multiple operating unitss to one SIMATIC S5, these blocks must be set up for each separate
operating unit

2) CP5430/31 only

Standard function The COROS standard function block is required for all types of connection.

block It co-ordinates data transfer between the operating unit and the PLC. Howev
er, different standard function blocks are required for thferiht PLCs and
types of connection. The COROS standard function blocks must be ordered
separately.

Interface area The interface area is a data block that is required for all types of connection.
It contains areas by means of which the operating unit and BIMB5 syn
chronize their operations during data transfer

Assignment data The assignment data block contains the parameters for all connected operat

block ing units, e.g. details of which interface area is to be used for which operating
unit.

Send and receive The send and receive mailboxes are used as working areas for the function

mailboxes block.

Data handling The data handling blocks are additional standard function blocks required for

blocks the connection types SINEC L1, PROFIBUS and PROFIBUSHREyY

should be ordered together with the relevant connection.

Communication User’s Manual
2-2 Release 05/99



Communication Management for the SIMATIC S5

2.2 Standard Function Block

Function

Standard function
block files

Thefunctions of the standard function block (standard FB) include the fol

lowing:

e Monitoring the connection with the operating unit,

e Co-ordinating data exchange between operating unit and BIB85,

e Transferring PLC jobs,

e Detecting errors

The standard function block to be used depends on the PLC used and the type
of connection chosen. Table 2-2 lists the file names according to the PLC

being used. Those files are located on the disk labE@EOS Standdr

Function Blocksvhich must be ordered separately

Table 2-2 Standard Function Block Files

PLC Type File Name
S5-90U S5TD02ST.S5D
S5-95U S5TDO3ST.S5D
S5-100U with CPU 100 or 102 S5TD02ST.S5D
S5-100U with CPU 103 S5TDO1ST.S5D
S5-115U with CPU 941 to 944 S5TD60ST.S5D
S5-115U with CPU 945 S5TD51ST.S5D
S5-135U S5TD24ST.S5D
S5-155U S5TD69ST.S5D

Table2-3 shows which standard FB should be used for which type of connec

tion.

Table 2-3 Standard Function Block Names
Connection FB No. FB Name
AS511 FB51 TDOP:511
FAP to SI2 FB53 TDOP:FAP
FAP via CP521 Sl FB52 TDOP:521
FAP via CP523 FB52 TDOP:523
PROFIBUS-DP FB58 TDOP:DP
SINEC L1 FB56 TDOP:L1
PROFIBUS FB55 TDOP:L2
Parallel FB54 TDOP:PAR

Communication User’s Manual
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Note

e Makea copy of the original disk.

e Work with the original disk only

e Keep the original disk in a safe place.

e The number of the standard function block can be altered in any way
required.

e The standard FB can be run from either the RAM or the EPROM,-accor
ding to choice.

2.3 Examples

Ready-made
examples

2-4

The configuration software is supplied with some ready-made examples.
Those examples contain both configuration files for the various operating
units and program files for the CPU required. The function block is not in
cluded in the program files. You must copy it from the separately ordered
disk.

Once you have loaded the configuration file onto the operating unit and
transferred the program file to the PLC, the operating unit is ready foropera
tion. The operating unit and the PLC are already communicating with one
another Detailed instructions for commissioning using the example files are
included with the configuration software documentation.

The examples are designed for all types of connectieredbmmend that
you use the program files as the basis for programming the connection.

Communication User’s Manual
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2.4 Optimization

Polling time and
update time

Communication User’s Manual
Release 05/99

The polling times specified in the configuration software forakea point
ersand the polling times of the variables are key factors with regard to the
update times actually achievable. The update time is the polling time plus
transmission time plus processing time.

In order to achieve optimum update times, the following points should be
observed during configuration:

When setting up the individual data areas, make themgesdarneces
sary but as small as possible.

Define data areas that belong together as contiguous areasfettieef
update time will be better if you create a singlge area rather than sev
eral smaller areas.

Setting the polling times that are too short unnecessarily impairs overall

performance. Set the polling time to match the rate at which process vari
ables change. The rate of change of temperature of a furnace, fer exam

ple, is considerably slower than the acceleration curve of an electric mo

tor.

Guide figure for polling time: approx. 1 second.

If necessarydispense with cyclic transmission of user data areas (polling
time = 0) in order to improve the update time. Instead, use PLC jobs to
transfer the user data areas at random times.

Store the variables for a message or a screen in a contiguous data area.

In order that changes on the PLC are reliably detected by the operating
unit, they must be present for the duration of the actual polling time at
least.

2-5
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Screens

PLC jobs

Cyclic reading of
DB address list

2-6

In the case of screens, the update rate effectively achievable depends on:
¢ the number of data areas used,

¢ the type and volume of data to be displayed,

¢ the distribution of data within a particular data area.

In the interests of achieving rapid update times, the following points should
be observed during configuration:

¢ Use only one data block for the variables of a particular screen.

e Store the items of data to be used as closely as possible to one another in
the DB.

e Only configure short polling times for those entries that actually need to
be updated at frequent intervals.

e Text-based displays only:
For screens with lge numbers of actual values and specified/actual val
ues activate partial screen updating by means of a PLC job.

If, in the case of bit-triggered trends, the communication bit is set inetine
transfer aea, the operating unit always updates all the trends whose bit is set
in that area. Afterwards it resets the bit. If the S5 program immediately sets
the bit again, the operating unit spends all its time updating the trends. It is
then virtually impossible to operate the operating unit.

If large numbers of PLC jobs are sent to the operating unit in quick succession,
communication between the operating unit and the PLC can become over
loaded as a result.

If the function block entem in the first data word of the job mailbox it sig
nifies that the operating unit has received the job. It then processes the job —
for which it requires a certain amount of time. In the case of fast CPUs it is
possible that the operating unit may not have completely processed the PLC
job before the next is sent. Where necessany should build in a delay peri

od.

The DB address list only needs to be read every time the PLC is accessed if,
for example, the user data areas are recreated during the commissioning
phase. For subsequent operation, this operation should be deactivated for per
formance reasons.

Communication User’s Manual
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2.5 Error Prevention

Editing data
blocks

PLC jobs

Interrupt
processing

In the case of the SIMAC S5 compressing the internal program memory of
the PLC (PU function “Compress”, integrated FB COMPR) is not permissible
if an operating unit is connected! The process of compression alters the abso
lute addresses of the blocks in the program men®inge the operating unit

only reads the address list at startup, it will not detect the changes te the ad
dresses and will access the wrong memory areas.

If compression during normal operation can not be avoided, the operating
unit must be switched off before compression takes place.

In areas subject to explosion hazard, always disconnect the operating unit
from the power supply before disconnecting connectors.

If the operating unit is started up while a PLC job is being executed (e.g. af
ter a change of language), the relevant job mailbox may under certain cir
cumstances not be enabled.

Inn order to prevent this, you should setBt0 in the interface area while
the PLC is still in normal operation (operating unit is online).

When the operating unit is restarted, that bit is reset by the operating unit. In
this case you should delete the job mailboxes in the interface areak(énter
8,0 in job status) and set B#8.0 again.

Below are a few notes on interrupt processing:

1. When programming process or timed-interrugamization blocks, you
should make sure that the scratch pad flags MB200 to MB255 (MB 100 to
127 on PLC 90U and PLC 100U) at the beginning of the interrgpinara-
tion block are saved and reloaded before quitting the interrgphiation
block. This is only necessary if the data in the interrupt OB has been
changed.

On the S5-155U PLC the standard function blocks FB38 and FB39 should
be used for saving and reloading.

2. When using the standard data handling blocks, you should make sure that
the data handling blocks are not called twice. Interrupting the data handling
blocks during the cycle and re-calling them at the interrupt level is not per
missible.

The user is responsible for these locking operations (disabling and enabling
interrupts).

Communication User’s Manual
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Operating unit is
connected to CPU
SI2

Life bit monitoring
is triggered with
recipes

2-8

If communication via AS511 is performed on the CPU via both interfaces,
the second interface has a lower priority. A possible configuration might be
as follows: PU to SI1 and operating unit to SI2. In that case error messages
indicating a communication fault may occur on the operating unit. In extreme
cases, such characteristics may occur on the CPU928B .

Remedy:
Use FAP for communication.

The life bit can not be set during transmission. When transferrigg tkata
records, therefore, the life bit monitoring may be triggered. In such cases, set
the life bit monitoring setting in the interface area on the DW98 to a higher
figure. We recommend that you set life bit monitoring to between 2000 and
4000 (data format KF).
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PLC groups

Connection

This chapter describes communication between the operating unit and
SIMATIC S5 using the ASH31connection.

For communication via AS31the PLCs are divided into two groups that
differ in terms of their communication structure. The PLCs in Group 2 in
clude the following:

— AG 95U

— AG 100U (CPU 103)

— AG 115U (except CPU 945)
— AG 135U

The operating unit is connected directly to the CPU. Preferatlyshould

use the CPU interface SI1 with the TTY physical characteristics. If available,
you can also use the CPU interface SI12 with the TTY physical characteristics.
In the case of the SI2 interface, howeymrformance limitations must be

taken into account.

Details of which interface on the operating unit to use are given in the rele
vant equipment manual.
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3.1 Communication Structure for Group 2 PLCs

Application
program

Interface area

Communica-
tion area

Standard
| Job function

«—>| Messages

> | Recipes

mailboxes block

User data areas

<> Operating Unit
PLC jobs

User
prompts

PU interface

Figure 3-1  AS511 Communication Structure for Group 2 PLCs

Function of
Standard FB

Function of
interface area

3-2

The arrows in figure 3-1 represent the flow of information between the com-
ponents.

The operating unit and PLC communicate with one another via the CPU pro-
gramming unit interface SI1/2. Communication is supported by the standard

function block which should be integrated in the STEP5 application program.
Its job includes monitoring the connection with the operating unit and co-or-

dinating data transfer.

The interface area is required by the function block and it is therefore abso-
lutely essential that it is set up.

General exchange of data between the PLC and the operating unit takes
places by means of variables. The exchange of special data such as PLC jobs
and watchdog is effected via the interface area. It contains data and pointers
to data areas that are required, among other things, for synchronizing ex-
change of data between the PLC and the operating unit. A detailed descrip-
tion of the interface area is given in chapter 10.1, page 10-2.
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User data areas Userdata areas should only be set up if the associated function is to be used.
User data area are required, for example, for the following purposes:

initiating messages

transferring function keys

controlling LEDs

for recipes

A detailed description of the user data areas is given in chdpter 1
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3.2

Procedure

3-4

Commissioning Procedure

The basic steps for commissioning the AS511 connection for Group 2 are
described below.

1.

Set up the data block, eldB 51, for the interface area using a length of
185 DW. You do not have to specify any default values. The interface
area may only be in the DB data area. DX extended data blocks are not
permissible.

If the data block is not present or too short, an error message is placed in
AKKU 1 after the standard FB is invoked.

Copy standard FB 51 (file namiEDOP:511) from the disk labeled
COROS Standard Function Blocksyour STEP5 program.

Load the data block number of the interface area into AKKU 1. Then in-
voke the standard FB unconditionally.

Example program:

LKY 51,0 51=Number of interface area
:JUFB 51 Communication with operating unit
NAME :TDOP:511 AS511 connection
‘TFW 100 Save AKKU 1 to FW 100
:JC=ERR Branch to error analysis

Job status and error number are in FW 100.

If an error occurs during processing of the function block, the logical op-
eration result is set to the valug”’ This allows you to branch to your

own error analysis function using the command SPB.

After the standard FB has been invoked, AKKU 1 contains the current job
status and the number of any error that has occurred.

4. Now start up the standard FB using data word 64 in the interface area. In

the interface area DW 64 is used to start up the standard FB.

The startup organization block used (OB 20/21/22) must write the Yalue
(KF format) to that data word in order to initiate FB startup and reset all
other control bits.

Example:
OB 20/21/22
:CDB51
LKF1

‘T DW 64

In order to reset the operating unit and the standard FB, Bit O in this data
word may also be set by the cyclic program. How this is done is described
in chapter 10.2.1, page 10-6, under the heading "Restarting”.
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5. CheckAKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logieal op
eration result is set to the vallieThis allows you to branch to your own
error analysis function using the command SPB.

After the standard FB call, AKKU 1 contains the current job status and
the number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 3-2.

15 1211 10 8 - Bitis not assigned
| ) | i | ) |_>E|_X_|_X_| . |X| Error number X  Bitis assigned (Read-only)

I— Error number in KF data format (see chapter A.3)
FB call terminated with error: error no.
FB call completed without error: 0

Job status in KM data format
Bit=1: No job being processed

Bit=1: Job being processed

Bit=1: Job completed without error (low byte is 0)

Bit=1: Job terminated with error (low
byte contains error no.)

Figure 3-2 Contents of AKKU 1 after Invoking Standard FB

6. If you use user data areas, set them up now (see chipter 1
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Loop-through
operation

3-6

In loop-through operation, a second operating unit or a PU/PC is connected
to the second interface of the operating unit that is connected to the PLC.

Connection of a second operating unit is only permissible with the following
units:

OP15/A1

OP15/C1

- OP25

- OP35

If a second operating unit is connected, the standard FB must be re-invoked
within the same cycle as illustrated below

Example program:

L KY 52,0 52=Number of 2nd interface area
JU FB 51

NAME :TDOP:511
‘T FW 100
:JC=ERR

Limitations :

e Theoperating unit does not monitor the life bit. It can therefore not detect
whether the PLC is in Stop mode, for example.

e The greater load on the interface between the operating unit and the PLC
may impair performance.

Special featues

The following points should be observed when starting PU status functions
(message on Pl&tatus processing in progress , €.9. for block
status, Forceaf):

e system message $340 is displayed on the operating unit,
¢ the operating unit can no longer be operated,

e communication between the operating unit and the PLC is stopped. For
that reason, analysis by the STEP5 program of error nurbibewhich
comes from the standard FB, does not make sense in this case.

Communication User’s Manual
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PLC groups

Connection

This chapter describes communication between the operating unit and
SIMATIC S5 using the ASH31connection.

For communication via AS31the PLCs are divided into two groups that
differ in terms of their communication structure. The PLCs in Group 1 in
clude the following:

- AG 90U

— AG 100U (CPU 100, CPU 102)

The operating unit is connected directly to the CPU. Prefenatlyshould

use the CPU interface SI1 with the TTY physical characteristics. If available,
you can also use the CPU interface SI2 with the TTY physical characteristics.
In the case of the SI2 interface, howeyarformance limitations must be

taken into account.

Details of which interface on the operating unit to use are given in the rele
vant equipment manual.

Communication User’s Manual
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4.1 Communication Structure for Group 1 PLCs

Description

Figure4-1 shows the communication structure using the program and data
blocks required on the PLC for communication between the PLC and-the op
erating unit.

Application
program

Interface area

Communica-
tion area
PLC jobs Standard
> | function
block

Operating Unit

PU interface

User data areas

<> Messages =< >

l«>»| User -
prompts

Figure 4-1  AS511 Communication Structure for Group 1 PLCs

Function of
standard FB

Function of
interface area

4-2

Thearrows in figure 4-1 represent the flow of information between the com
ponents.

The operating unit and PLC communicate with one another via the CPU pro
gramming interface SI. Communication is supported by the standard function
block which should be integrated in the STEP5 application program. Its job
includes monitoring the connection with the operating unit and co-ordinating
data transfer

The interface area is required by the function block and it is therefore abso
lutely essential that it is set up.

General exchange of data between the PLC and the operating unit takes
places by means of variables. The exchange of special data such as PLC jobs
and watchdog is &fcted via the interface area. It contains data and pointers

to data areas that are required, among other things, for synchronizing ex
change of data between the PLC and the operating unit. A detailed descrip
tion of the interface area is given in chapter 4.3, page 4-7.
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User data areas Userdata areas should only be set up if the associated function is to be used.
User data area are required, for example, for the following purposes:
— initiating messages
— transferring function keys
— controlling LEDs

A detailed description of the user data areas is given in chdpter 1

Functional The following limitations apply to Group 1 PLCs when using the AS&ix
limitations nection:

* recipes are not possible,

e PLC jobs are entered directly in the interface area.

Communication User’s Manual
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4.2

Procedure

4-4

Commissioning Procedure

Thebasic steps for commissioning the A$%bnnection for Group 1 are
described below

1.

Set up the data block, edB 51, for the interface area using a length of
70 DW. You do not have to specify any default values.

Copy standard FB 51 (file namEDOP:511) from the disk labeled
COROS StanddrFunction Blocks$o your STEPS program.

Open the data block. Then invoke the standard FB unconditionally

Example program:

ADB51 51=Number of interface area
:JU FB 51 Communication with operating unit
NAME :TDOP:511 AS511 connection
‘T FW 100 Save AKKU 1 to FW 100
:JC=ERR Branch to error analysis

Job status and error number are in FW 100.

4. Nowstart up the standard FB using data word 40 in the interface area.

The startup @anization block used (OB 21, 22) must write the value
(KF format) to that data word in order to initiate FB startup and reset all
other control bits.

Example:
0B21/22
:CDB51
‘LKF1

T DW 40

CheckAKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logical op
eration result is set to the vallieThis allows you to branch to your own
error analysis function using the command SPB.

After the standard FB call, AKKU 1 contains the current job status and
the number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 4-2.
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15 12 11 10 8 7 0

- Bitis not assigned

| - | . | ) | X| X | X| . |X| Error number X  Bitis assigned (Read-only)

L

Figure 4-2

Error number in KF data format (see chapter A.3)
FB call terminated with error: error no.
FB call completed without error: 0

Job status in KM data format
Bit = 1:
Bit = 1:
Bit = 1:
Bit = 1:

No job being processed
Job being processed
Job completed without error (low byte is 0)

Job terminated with error (low
byte contains error no.)

Contents of AKKU 1 after Invoking Standard FB

6. If you use user data areas, set them up now (see chipter 1
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Loop-through
operation

4-6

In loop-through operation, a second operating unit or a PU/PC is connected
to the second interface of the operating unit that is connected to the PLC.

Connection of a second operating unit is only permissible with the following
units:

OP15/A1

OP15/C1

- OP25

- OP35

If a second operating unit is connected, the standard FB must be re-invoked
within the same cycle as illustrated below

Example program:

L KY 52,0 52=Number of 2nd interface area
JU FB 51

NAME :TDOP:511
‘T FW 102
:JC=ERR

Limitations :

e Theoperating unit does not monitor the life bit. It can therefore not detect
whether the PLC is in Stop mode, for example.

e The greater load on the interface between the operating unit and the PLC
may impair performance.

Special featues

The following points should be observed when starting PU status functions
(message on Pl&tatus processing in progress , €.9. for block
status, Forceaf):

e system message $340 is displayed on the operating unit,
¢ the operating unit can no longer be operated,

e communication between the operating unit and the PLC is stopped. For
that reason, analysis by the STEP5 program of error nurbibewhich
comes from the standard FB, does not make sense in this case.
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4.3
PLCs

Definition

Setting up the
interface area

Layout and Description of Interface Area for Group 1

Groupl PLCs include the following: AG 90U, AG 100U (CPU 100,
CPU 102).

Set up the data block for the interface area using a length of 70 data words.lf
you do not use any of the data areas specified in the data block, you do not
need to make any entries. The data areas required by the standard function

block are present once the data block has been set up.

Table 4-1 Assignment of Interface Area for Group 1 PLCs
DW DL DR Usage
0-9 Standard=B communication area -
This area must not be altered.
10-28 Reserved -
29 Operating unit firmware version The operating unit
30 254 DB number \:/gv(;l'tes toDVY' e
31 PLC ID Connection ID The standard FB
writes to DW 31.
32 0 Job number PLC job
33 Parameter 1
34 Parameter 2
35 Parameter 3
36-38 Reserved
39 Job status Error number
40 Not assigned Startup of standard | Control and ac
FB, operating mode | knowledgment bit 1

41 Synchronization of | Reserved Control and ac

date, time, schedule knowledgment bit 2
42 Not assigned Hour (0...23) Time (BCD format)
43 Minute (0 — 59) Second (0 - 59)
44 Not assigned
45 Not assigned Day of week (1...7) | Date (BCD format)
46 Day of month Month (1 — 12)

(1-31)
47 Year (0 — 99) Not assigned

Communication User’s Manual
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Table 4-1 Assignment of Interface Area for Group 1 PLCs, continued
DW DL DR Usage

48-50 48 scheduler bits To be specified by
user in configura
tion.

51-57 Reserved -

58 Life bit monitoring (Watchdog) Default 200 (KF for
mat)

59 Standard FB version number The standard FB
writes to DW 59.

60-68 Standard FB communication area | —

This area must not be altered.

Note

The communication area and all areas not used by the connection concerned
are reserved areas.rifihg to reserved areas is illegal for the application
program.

Communication User’s Manual
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4.3.1 Startup of Standard Function Block and Operating Mode

Assignment of bits
in DR 40

Significance of
bits

Starting the
standard FB

Standard FB error
message

The standard FB is activated by means of Bit 0. Bit 1 shows the current status
of the standard FB and Bit 2 the operating mode of thé-{@Bre 10-1.
shows the structure of control and acknowledgement bit 1.

L FB startup
FB status

Operating mode of the OP

DR 40

-= Not assigned
R = Read only
W = Read and Write possible

Figure 4-3  Structure of Control and Acknowledgment Bit 1
(DR 64 in interface area)

Bit0=1 Activate FB startup
Bitl=1 FB startup in progress
Bit2=0 Operating unit is online
Bit2=1 Operating unit is dfine

The standard function block has to be started by means of the rightmost byte
of data word 40 in the interface area.

The startup @ranization block used (OB 21/22) must write the vélue
(KF format) to data word 40 in order to initiate FB startup and reset all other
control bits.

Example: OB 21/22

:A DB 51 51 = DB number of interface area
LKF1
T DW 40

In order to reset the operating unit and the standard FB, Bit O in this data
word may also be set by the cyclic program.

Check AKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logical-opera
tion result is set to the valde This allows you to branch to your own error
analysis function using the command JC.
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After the standard FB call, AKKU 1 contains the current job status and the
number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 10-2.

15 1211 10 8 7 0 Bit is not assigned
| - | ) | - | X| X | X| - |X| Error number X Bitis assigned (Read-only)

L

Error number in KF data format (see chapter A.3)
FB call terminated with error: error no.
FB call completed without error: O

Job status in KM data format
Bit=1: No job being processed

Bit=1: Job being processed

Bit=1: Job completed without error (low byte is 0)

Bit=1: Job terminated with error
(low byte contains error no.)

Figure 4-4  Contents of AKKU 1 after Invoking Standard FB

Operating mode The operating unit overwrites Bit 2 in DW 40 for the operating mode during
bit startup and sets it to 0.

If the operating unit is switchedfdfne by operator input on the operating

unit, there is no guarantee that the operating unit will be able to set Bit 2 in
DW 40 to 1. If the PLC sets the acknowledgment bit to 1, the PLC program
can query whether the bit has been reset to 0, i.e. whether the operating unit
is still off-line or is in communication contact with the PLC again.

Communication User’s Manual
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4.3.2 Transferring Date and Time to PLC

Transferring date DW 42-47

and time Transfer of date and time from the operating unit to the PLC can be initiated
by PLC job 41. PLC job 41 writes the date and time to the interface area
where they can be analysed by the STEP5 program. Figure 4-5 shows the
layout of the data area in the interface area. All data is in BCD format.

DL DR
DW | 15 87 (U

42 Not assigned Hour (0...23)

43 Minute (0...59) Second (0 — 59) 2

44 Not assigned =

45 Not assigned Day of week (1...7)

46 | Day of month (1...31) Month (1 - 12) %

47 Year (0...99) Not assigned =

Figure 4-5 Layout of data area féime andDate

Synchronization of Controland acknowledgment bit 2 in the interface area (DW 41) synchronize
transfer the transfer of date and time. If the operating unit has transferred a new date

or time to the PLC by means of the PLC job, it sets the bits shown in figure
4-6. After analysis of the date or time, the STEP5 program should reset the
bits in order that the next transmission can be detected.

DL 41
151413 12 = Not assigned
W|W|W| - | | - | - | - | W = Read and Write possible

—I_— Bit13=1: New time
Bit 14 =1: New date

Figure 4-6  Synchronization Bits for Date and Time

Note

PLC job 41 must not be invoked cyclically or at intervals of less than-5 sec
onds or else communication with the operating unit will be overloaded. In
such cases, error number 502 or 503 will appear on the operating unit.

Communication User’s Manual
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4.3.3  Analyzing Scheduler Bits

Operating units
usable

Transferring
scheduler times to
the PLC (only if
configured with
COM TEXT)

Scheduler type

Hourly

Daily

Weekly

Annually

4-12

Theuse of schedulers is only possible with the OP15 and OP17. A scheduler is
a periodically recurring (hourlyaily, weekly annually) time at which a de
fined function is executed, e.g.

— printing out the message ferf
— printing out a screen
— selecting a screen.

When a scheduler time is reached on thet@#corresponding bit is set in
this area.

Dw | 15 Bit no. 0
48 16 1
49 32 17
50 | 48 33

Scheduler no.

Inputfields for scheduler times linked to the process and therefore with a link
to the PLC can be created in screen entries. If a scheduler time is altered by
operator input on the QEhe new scheduler time is then transferred to the

OP.

Structure of process link:

DL
15.. .8 7. DR .0
1|1|1|1|1|1|1|1 Minutes
DL
15.. .8 7. DR .0
Hours Minutes
DL DR
15.. .8 7. .0
1st word 1|1|1|1|1|1|1|1 Day of week
2nd word Hours Minutes
Day of week: Sunday = 0
Monday = 1
éaturday =6
DL DR
15.. .8 7. .0
1st word Month Day
2nd word Hours Minutes

Communication User’s Manual
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Synchronization of
transfer

Note

The process link for the scheduler types "weekly” and "annually” must ex
tend to a length of 2 data words. If not, system message $635 will be re
turned after the scheduler time is entered.

Control and acknowledgment bit 2 in the interface area (DW 41) synchronize
the transfer of the scheduler bits.

If the OP has set a new scheduler bit in the interface area, it also sets the cor
responding bit in control and acknowledgement bit 2 (see figure 44d). Y
therefore only need to poll this bit in order to be able to detect a change in
the scheduler bits.

DL 41
1514 13 12 8 = Not assigned
W|W|W| - | | - | - | - | W = Read and Write possible
T Bit 15 =1: New scheduler bits

Figure 4-7  Synchronization Bits for Schedulers
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4.3.4  Analyzable Areas of the Interface Area

Operating unit
entries

Operating unit
firmware version

Number of interface
area

Standard FB
entries

PLC and connection
ID

Standard FB version
number

4-14

Theoperating unit enters information in DW 29 and 30 that can be analysed
by the application program. iting to these data words is illegal for the ap
plication program.

DW 29:
The operating unit stores its firmware version number in DW 20.cén
read that information with the STEP5 program.

DW 30, DL:

Here, the operating unit enters the fixed value 254. At startup the standard
function block checks whether code number 254 is entered in this data word.
If it is not, the standard FB aborts processing and returns an error message.

DW 30, DR
Here, the operating unit enters the number of the data block for the interface
area configured in Pr@bl or COM TEXT

The standard FB enters information in DW 31 and 59 that can be analysed by
the application program. kiting to these data words is illegal for the ap
plication program.

DW 3L

The standard function block enters the identifica@ch for the PLC type in
DL and the identificatiod for the connection type in DR. The structure of
the data word is shown in figure 4-8.

DL DR
15 12 11 8|7 4 3 0

0 2 1 Not assigned

Figure 4-8  Assignment of DW 31 in Interface Area

DW 59
The standard function block enters its version number in this data word.

15 8| 7

DW 59 | Version number (0 to 99)
in KF format (fixed-point)

(o]

5 0
Not assigned

Py
B

(Code letter from standard library no.)

o0 w>»
PR OO
—ORr O—

(R = Read only)
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Life bit monitoring

DW 58

At regular intervals the operating unit inverts a bit in the interface area that is
not accessible to the us@&he standard FB counts how often it is invoked
between two inversions of that bit. If the number of calls (cycles) exceeds a
predefined figure, the standard FB passes error mest&de AKKU 1.

You enter the maximum number of FB calls permitted without the error
message being triggered in this data word. If the data word is overwritten
with the valueD, the standard FB enters the default figur@@d .

If the application program cycle times are too short, ertérchn result even
if the connection is good. In such cases, enter a higher figure for the maxi
mum number of calls, e.§000.
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435 Use of PLC Jobs

Description

PLC job structure

Initiating a PLC job

Current PLC job
status and error
number

4-16

PLC jobs can be used to initiate functions on the operating unit from the
STEPS5 program. Such functions include the following:

— Displaying screens
— Setting date and time
— Printing out the message eif
— Altering general settings
A PLC job is identified by its job numhddepending on the PLC job in

question, up to three parameters can then be specified. The PLC jobs possible
are listed in appendix|B together with their parameters.

4 data words are defined in the interface area for a PLC job. The first data
word contains the job number. Data words 2 to 4 are used to transfer up to
three parameters depending on the function in question. The basic structure
of a PLC job is shown in figure 4-9.

DL DR
DW 32 0 Job no.
DW 33 Parameter 1
DW 34 Parameter 2
DW 35 Parameter 3

Figure 4-9  Structure of a PLC Job

Enterthe PLC job directly in the interface area. The standard FB initiates
transfer of the PLC job to the operating unit when the job number is entered
in DW 32. For that reason, you must enter the parameters in DW 33 to DW
35 before entering the job number in DW 32.

Once the operating unit has received the PLC job, it is deleted. This means
that the standard FB overwrites DW 32 with the valdie Only then has the
standard FB fully processed the PLC job thus allowing the job mailbox to be
written to by the STEP5 program again. The operating unit issues no ac
knowledgement as to whether the PLC job has actually been executed or not.

DW 39 shows the current status of the PLC job and any error number that has
occurred.

After the standard FB has been invoked, this data word contains the same
information as AKKU 1. Figure 4-10 shows the contents of AKKU 1. One
exception to this is Bit 8lo job being ppcessedThat bit is not set in the
interface area.
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DL DR
Lo 12,11 10 87 0 .- Bit is not assigned
|-|-|-|_R_’|R|R|- |R| Error number | R =Read only
I— Error number
Job status

Bit=1: No job being processed

Bit=1: Job being processed

Bit=1: Job completed without error (low
byte is 0)

Bit=1: Job terminated with error (low
byte contains error no.)

Figure 4-10  Job Status and Error Number for PLC Jobs

DL contains the job status. The bits are set by the standard FB. If the PLC job
is completed without an errdhe standard FB sets DR to the valuéf the

PLC job is terminated with an err@R contains the error numbém ex

planation of the error numbers is given in appendix A.3.
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This chapter describes communication between the operating unit and the
SIMATIC S5 using an FAP connectionAlE: Free ASCII Protocol).
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51 Communication Structure

Connection Theoperating unit is connected to the SIM& S5 either via
e the SI2 interface on the CPU or
e CP module (communication processor) on the PLC.
Multiple operating units can be simultaneously connected t¢aRevia
multiple CP modules. The communication structure and tferelifces be
tween the to two methods of connection are described below
: Interface area e e e e e e e
Qﬂggﬂon - | communi- : DB-ZU X X
! | cation area i < ! !
‘| Job : | |
| mailboxes [ | : g :
: : 1 % 1
I I S-S - - - T T T 7T -I E :
' User ' | Standard | | o .
| data areas ' | function . | DB-SEND 2 -
\ . | block ' i o i X
" | pLC jobs ‘ _» Send mailbox | g |- Srr:i?ratmg ‘
> —> ' Q
| I - E ;
I I ! D— 1
<> Messages |[<> : O ,
- sl . | DB-EMPF !
| | promp ! l<| Receive | )
| | X mailbox '
<> Recipes <> , '

Figure 5-1 Communication Structure for FAP Connection

Description

Function of
standard FB

5-2

Thecomponents enclosed in dotted lines in figure 5-1 have to be set up sepa
rately for each operating unit connected. The arrows represent the flow of
information between the components.

The operating unit and PLC communicate with one another via the CP inter
face or the CPU programming interface SI2. Data transfer from the PLC to
the operating unit takes place via a send mailbox and from operating unit to
PLC via a receive mailbox. Those two data areas act as send and receive
buffers for the standard function block.

The standard function block should be integrated in the STEP5 application
program. Its job includes monitoring the connection with the operating unit
and co-ordinating data transfer

Communication User’s Manual
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Function of
interface area

Function of DB-ZU

CommunicationUser’s Manual
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The interface area is required by the function block and it is therefore abso-
lutely essential that it is set up.

The interface area is a data block that is simultaneously an interface between
the application program and the standard function block and the application
program and the operating unit. It contains data and pointers to data areas
that are required, among other things, for synchronizing exchange of data
between the PLC and the operating unit. A detailed description of the inter-
face area is given in chapter 10.1, pagel0-2.

The assignment data block DB-ZU contains the parameters of all configured
operating units involved in communication with the PLC. A basic description
of DB-ZU area is given in chapler 10.3. Table 5-1 shows the structure of a
16-data word area in DB-ZU as it should be assigned for FAP and one operat-
ing unit.

Table 5-1 Assignment of an Area in DB-ZU
DW DL DR Usage
n+0 | Reserved DB number of inter-| To be specified by
face area user
n+1 Reserved -

n+2 Standard FB version number -

n+3 | Job status Error number To be analysed by

user
n+4 CP address To be specified by
(CP523 and CP521SI only) user

DB/DX number Pointer to receive
mailbox; specified

by user.

n+5 Data type
0=DB
1=DX

n+6 0 Start address

(DW number)

n+7 | Data type DB/DX number Pointer to send mailr

0=DB box; specified by
1 = DX user.
n+8 |0 Start address
(DW number)
n+9 Not relevant to FAP -
n+10
n+11 Interface parameters. To be specified by
n+12 user
n+13
n+14 Reserved -
n+15

5-3
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User data areas Userdata areas should only be set up if the associated function is to be used.
User data area are required, for example, for the following purposes:
— initiating messages
— transferring function keys
— controlling LEDs
— for recipes

A detailed description of the user data areas is given in chdpter 1

Send and receive The standard function block requires the send and receive mailboxes for in

mailboxes ternal communication. The two mailboxes have to be set up by the user at
any memory location on the PLC. The addresses of the two mailboxes must
be entered in the assignment block DB-ZU. The length of the mailboxes de
pends on the CPU being used (see table 5-2).

Table 5-2 Size of Send/Receive Mailbox According to CPU Used

CPU Sizeof Send/Receive Mailbox in Vidrds
All CPUs except CPU 945 50
CPU 945 128

Communication User’s Manual
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5.2 Commissioning Procedure

Procedure Thebasic steps for commissioning th&AFconnection are described below

1. Set up the data block, e[@B 51, for the interface area using a length of
185 DW. You do not have to specify any default values.

If the data block is not present or too short, an error message is placed in
AKKU 1 after the standard FB is invoked.

2. Copy standard FB 52 (nami®OP:521 or TDOP:523) or standard
FB 53 (naméa DOP:FAP) from the disk labele@OROS StanddrFunc
tion Blocksto your STEP5 program.

Table 5-3 shows which FB should be used for which configuration.

Table 5-3 Standard FBs to be Used for Different Configurations

Function Block ‘ PLC ‘ CPU File

Standard FB for connection via SI2

FB 53 (TDOP:FAP)| S5 115 U| CPU 943, 944 S5TD50ST.S5D
FB 53 (TDOP:FAP)| S5 115 U| CPU 945 S5TD51ST.S5D
FB 53 (TDOP:FAP)| S5 135 U| CPU 928-3UB11 S5TD24ST.S5D
Standard FB for connection via CP521
FB 52 (TDOP:521) | S595 U S5TDO3ST.S5D
FB 52 (TDOP:521) | S5 100 U| CPU 103 S5TDO1ST.S5D
Standard FB for connection via CP523
FB 52 (TDOP:523) | S5 115 U| CPU 941, 942, 943, 944 S5TD60ST.S5D
FB 52 (TDOP:523) | S5 135 U| CPU 922 version 9 or later S5TD24ST.S5D
CPU 928-3UA12,
CPU 928-3UB11
FB 52 (TDOP:523) | S5 155 U| CPU 946/947, 948 S5TD69ST.S5D

3. Setup DB-ZU, e.gDB 52, with a minimum length of 16 words. The
assignment data block DB-ZU contains the parameters of all configured
operating units connected to the PLC.

If more than one OP is connected to the same PLC ugiRgé: g. via
CP 523), all of them can use the same DB-ZU. In such cases, 16 words
must be reserved for each operating unit in DB-ZU.

Communication User’s Manual
Release 05/99 5-5



FAP Connection

4. Makethe required entries in DB-ZUable 5-4 shows an example of the
assignment for an operating unit connected to CPU 944. The connection
is made via CP523. Thefsét n in DB-ZU corresponds to [(device nrum
ber —1)*16].

Specify the CP address in data word n+4. In data words n+5 to n+8, set up
the pointers for the send and receive mailboxes. Enter the interface pa
rameters in data words n+11 to n+13. The precise details of the entries
required are given at the end of these step-by-step instructions.

DB-ZU is only analysed during startup of the standard FB. That means
that any changes to DB-ZU during normal operation will trigger a stan
dard FB restart.

Table 5-4 Assignment of an Area in DB-ZU

DW DL DR Usage

n+0 | Reserved 51 To be specified by
user

n+1 Reserved -

n+2 | Standard FB version number -

n+3 | Job status Error number To be analysed by
user

n+4 |0 128 To be specified by
user

nt5 |0 50 Pointer to receive

n+6 |0 0 bmyaLbSZf' speditr!

n+7 |0 50 Pointer to send mail

n+8 |0 50 Sg)é}_sr)emfww'

n+9 Not relevant to AP -

n+10

n+11 | 9600 0 To be specified by

n+12 |0 0 user

n+13 1

n+14 Reserved -

n+15

5. Set up send and receive mailboxes with a length of 50 words each
(128 data words in the case of CPU 94%)dd so, create the data block
DB 50 with a length of 100 words, for example.

Communication User’s Manual
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A separate send and receive mailbox has to be created for each operating
unit connected. The standard FB requires those mailboxes as message
buffers. If the mailboxes are not present or too short, an error message is
placed in AKKU 1 after the standard FB is invoked.

Load the number of DB-ZU and the device number of the operating unit
into AKKU 1. In this example, this would be device number

The device number is required is more than one operating unit is being
operated using the same DB-ZU. The device number then determines the
offset in DB-ZU. A maximum of 16 operating units can be operated using
the same DB-ZU.

7. Next, invoke the standard FB unconditionally.

CommunicationUser’s Manual
Release 05/99

Example program:

LKY 52,1 52=Number of DB-ZU
1 = Device number
:JUFB 52 Communication with operating unit
NAME :TDOP:523 FAP Connection via CP523
‘TFW 100 Save AKKU 1 to FW 100
:JC=ERR Branch to error analysis

Job status and error number are in FW 100.

If an error occurs during processing of the function block, the logical op-
eration result is set to the valug”’ This allows you to branch to your
own error analysis function using the command JC.

After the standard FB has been invoked, AKKU 1 contains the current job
status and the number of any error that has occurred.

8. Now start up the standard FB using data word 64 in the interface area. In

the interface area DW 64 is used to start up the standard FB.

The startup organization block used (OB 20/21/22) must write the Yalue
(KF format) to that data word in order to initiate FB startup and reset all
other control bits.

Example:
0B20/21/22
:CDB51
LKF1

‘T DW 64

In order to reset the operating unit and the standard FB, Bit 0 in this data
word may also be set by the cyclic program. How this is done is described
in chapter 10.2.1, page 10-6 under the heading "Restarting”.

With an FAP connection, there is no check-back signal to the operating
unit if the standard FB restarts. This has no effect on communication.
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9. CheckAKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logieal op
eration result is set to the vallieThis allows you to branch to your own
error analysis function using the command JC.

After the standard FB call, AKKU 1 contains the current job status and
the number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 5-2.

15 1211 10 8 - Bitis not assigned
| ) | i | ) |_>E|_X_|_X_| . |X| Error number X  Bitis assigned (Read-only)

I— Error number in KF data format (see chapter A.3)
FB call terminated with error: error no.
FB call completed without error: 0

Job status in KM data format
Bit=1: No job being processed

Bit=1: Job being processed

Bit=1: Job completed without error (low byte is 0)

Bit=1: Job terminated with error (low
byte contains error no.)

Figure 5-2 Contents of AKKU 1 after Invoking Standard FB

10. If you use user data areas, set them up now (see chipter 1

Communication User’s Manual
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5.3 Configuring CP Address and Interface Parameters

Connection-
specific entries in
DB-ZU

CP address

Communication User’s Manual
Release 05/99

Theinterface with the PLC is configured by means of the assignment data
block DB-ZU. This section describes on those entries specifiaPoAgen
eral description of DB-ZU is given in chapter 10.3.

DWn+4
This data word must match the hardware setting for the CP module address.
for CP521SI:
DL DR (start address)
0 64...120
(in increments of 8)
for CP523:
DL (address area) DR (start address)
0 | Parea > 128 (in increments of 8)
1 | Qarea > 0 (in increments of 8)
2 | IM3 area >0 (in increments of 8)
3 | IM4 area >0 (in increments of 8)

If the CPU interface SI2 is used, data word n+4 is not relevant.

Note

Communication processors CP521 Sl and CP523 use 8 addresses-in the in
put/output area of the PLC.

No settings must be made which result in an overlap of the address areas of
other modules. Address area overlaps are not checked by the standard func
tion block!
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Interface
parameters for CP

Interface
parameters for
CPU

Cycle time for
CP521 Sl

5-10

DW n+(11 to 13):
The parameters set here must match those configured on the operating unit.

DL DR
DW n +11 Baud rate Parity
DW n +12 0 TTYIV.24
DWn +13 Character delay time (in multiples of 10 ms)
DL n +11 Baud rate DR n +11 Parity
3 300 0 Even
4 600 1 Odd
5 1200 4 No parity bit
6 2400
7 4800 DR n +12 Physical char.
8 9600 0 TTY
1 V.24

Thecharacter delay time(DW n +13) should be set to 10 ms. This means
that the value for DW n +13 .

When configuring the operating unit, 120 ms and 8 data bits must be speci
fied for the character delay time.

If you connect the operating unit to the SI2 interface on the CPU, the follow
ing settings must be used:

e CPU 943/944DW n + 11 and DW n + 12 are not relevant. They have a
fixed setting specified on the CPU.

¢ In the case o€PU 945data words n +1land DW n + 12 must be speci
fied in the configuration.

Values to be specified:

— Baud rate: 9600 or 19200
— Parity: Even

— Stop bits: 1

* In the case o€PU 928 Bdata words DW n+(5..8) for the send and re
ceive mailboxes and data words DW nk(13) for the interface parame
ters are not relevant. All that is required is entry of the number of the in
terface area in data word n+0. Configuration of CPU 928B is described in
chapter 5.4, page 51

For an AP connection via the communication processor module CP521 Sl,
the period between successive standard FB calls must not be more than
80 ms. For that reason the cycle time of the S5 program must not exceed
80 ms.

If the cycle time of the PLC program is longer than 80 ms, the standard FB
must not be invoked in OB1. Instead, it must be invoked in the tinged or
nization block OB13. In such cases, save the scratchpad flags and then reload
them afterwards. A cycle time of < 80 ms must be configured for OB13.
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54 Configuring the SI2 Interface on CPU 928B

Configuration Thedescription which follows applies to 6ES5928-3UB/Ersion 6 or later
The following components must be configured:

¢ Extended data block DX2

e Static parameter record,

e Send mailbox and receive mailbox,

e Coordination byteSend(CBS) andReceivgCBR).

The following information must be entered in the extended data B2k
¢ Type of connection: data transfer using the "open driver”,

e Location of static parameter record,

e Location and length of send and receive mailboxes,

e Location of the two coordination byt&gend (CBS) andReceive
(CBR).

Send and receive mailboxes must be located in separate data blocks and start
at address 0. The pointers to the two mailboxes in DB-ZU are irrelevant.

The parameters for the bit transmission layer must be entered in the DB/DX
with thestatic parameter record as follows:

e baud rate (bit/s),

* Dparity,

* Dits per character

e number of stop bits.

All other parameters in the static parameter record are predefined.

Communication User’s Manual
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DX2 assignment

5-12

Figure5-3 shows the values to be configured for extended data block DX2.

Configuration starts at the absolute address DW 0.

All values are specified in hexadecimal format.

DW no. Parameter  Explanation
0 |4D41 | MA
1 |534B SK
2 |5832 X2
3 |0030 Data transfer using .
Connection type
"open driver”
4 | 44xx or DB no. xx or
58xx | DX no. xx
5 | xxxx | From DW no. xxxx Pointer to static
. parameter record
6 |0000 Reserved
7 {0000 Reserved
8 |44xxor DB no. xx or
58xx DX no. xx Pointer to send mailbox
9 [ xxxx | From DW no. xxxx
10 | xxxx | Length in words
11 |44xxor | DB no. xx or
58xx | DX no. xx )
Pointer to
12 | Xxxx | From DW no. xxxx . .
receive mailbox
13 | xxxx | Length in words
14 |44aa DB no. aa
15 | 0064 DW no. 100 Pointer to CBS/CBR

1) The location of CBS/CBR is predefined. For aa, the number of the
interface area must be entered. The DW number is 100 (64p).

Figure 5-3

Assignment of Extended Data Block DX2
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Static parameter This contains the parameters for the bit transmission layer and the transmis
record sion-specific parameters.

Figure 5-4 shows the values stored for the static parameter record in the DB/
DX. Configuration starts at the data word specified in DX2.

DW no. Parameter Explanation

n 0001 100 baud
0002 150 baud
0003 300 baud
0004 600 baud
0005 1200 baud
0006 2400 baud
0007 4800 baud
0008 9600 baud
0009 19200 baud
n+1 |0000 No parity
0001 Odd parity
0002 Even parity
n+2 0006 6 bits per character
0007 7 bits per character
0008 8 bits per character
n+3 |poo1 1 stop bit
0002 1 stop bit
0003 2 stop bits
n+4 | 0000 No flow control
n+5 | 0001 Mode 1
n+6 |[0000 Reserved
n+7 000X Character delay time (x * 10 ms)
n+8 | 0000 Reserved
n+9 {0000 Reserved
n + 10| 0000 Reserved

Figure 5-4  Static Parameter Record

Note

Thevalue 10 must be entered in data word n + 7
(character delay time = 100 ms)!
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Adoption of
operating system
error numbers

5-14

The system program checks the second serial interface (SI2) of the

CPU 928B every 100 ms for any communication errors that may have oc
curred. If an error has occurred, the system program invogasiaation
block OB 35.

For the purposes of analysis of the error messages, the following instructions
must be programmed in OB 35:

OB35
C DBaaaa Number of interface area
T DD101

Thefunction block always generates error message 200 in the event of a
communication erroiThe precise cause of the fault is stored in the interface
area in data words DW 101 and DW 102.
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5.5 Configuring the Operating Unit

Configuration Table5-5 details the interface parameters that must be specified in the con
parameters figuration. It also shows the default settings used by the configuratien soft
ware. The parameters are entered

* in ProTool underSystem- PLC,
* in COM TEXT underConfigure- Basic Settings TDOP Interfaces

Table 5-5 Configuring the Operating Unit

Parameter Default setting Range of values
in configuration
software
Interface TTY TTY; V.24
Baud rate 9.6 kBit/s 300 Bit/s
600 Bit/s
1.2 kBit/s
2.4 kBit/s
4.8 kBit/s
9.6 kBit/s
19.2 kBit/s
Parity Even Even; Odd; None
Data bits 8 7,8
Stop bits 1 1;2
Character delay 12 x 10 ms (1...9999)x 10 ms
timel)

1) Max. permissible interval between two received characters. If no character is re-
ceived at the operating unit in that time, a system message is returned.

Theinterface parameters specified for the operating unit must match those
specified for the SIMAIC S5.

Note
For the OP7 and OP17 only 1 stop bit may be used.

Communication User’s Manual
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PROFIBUS-DP Connection 6

This chapter describes communication between the operating unit and
SIMATIC S5 using the PROFIBUS-DP connection.
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6.1 Introduction

Definition PROFIBUS-DHs a masteslave field bus with capacity for up to 122 slaves.
A PROFIBUS-DP network is normally operated by om&ster That master
polls all slaves cyclicallyThe master is typically a PLC with an interface
module compatible with the DP standard. Each operating unit is permanently
assigned to a master PLC.

Connection of the PROFIBUS-DP slaves conforms to the PROFIBUS-DP
standard DIN E 19245, Part 3.

Hardware In order to incorporate operating units in an existing PROFIBUS-DP net
requirements work, the following hardware components are required:

e for the TD10, TD20 and OP20:
PROFIBUS-DP interface module and firmware memory module,

¢ for the OP5 and OP15: model version OP5/A2, OP15/A2 or OP15/C2,

e for the OP7: model version OP7/DP or OP7/DP-12,

e for the OP17: model version OP17/DP or OP17/DP-12,

e for the OP25/35/27/37 and TP27/37: no additional components required,

e Onthe PLC:
module compatible with DP standard, e.g. IM308C. Only one of these
modules is required on the PLC.

e For every device (operating unit or PLC):
PROFIBUS-DP bus connector or other component approved for the pur
pose (except FSK bus terminal; see configuration scheme inTSGAA
HMI Catalog ST80.1),

e For S5-155 U with CPU 946/947, equipment version 3UA22 or later is

required.
Software In addition, the following software components are required for the
requirements PROFIBUS-DP connection:

e SIMATIC HMI standard function block version 3.2 or later (version 3.3
for DP window) for the PLC concerned,

e Configuration software Pr@bl or ProDol/Lite version 2 or lateior
COM TEXT V3.10 or later

¢ Specific configuration software for configuring the interface module in
conformity with the DP-standard.

Additional bus In special cases, a PROFIBUS-DP network can include an additional PLC
masters with a master module compatible with the DP standard. The operating units
can then be distributed between the two masters.

System limits No more than 120 of the 122 slaves in a PROFIBUS-DP network may be an
operating unit. Those figures are theoretical limits. The actual limits will be
determined by the memory capacity and the performance capabilities of the
PLC.
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6.2 Communication Structure

Figure6-1 shows the communication structure using the program and data blocks required on the PLC
for communication between the PLC and multiple operating units.

Application o 1
program Interface area !
+ |Communi- ' Standard function P 1
le«—»| Cation area Il * block | )
: : '| DB-ZU ;
. |Job ; - .
| mailboxes ! o X
L. ' |PLC jobs ! o : DB-SEND X
f | Send '
: X + __mailbox '
: ' .| DB-EMPF Z
' |User data , : Regenve !
r<—>|areas ' , mailbox X
1 1 Lom e s
Z I ]
1 1 ‘
Lo o o o = = = = = = J
Interface module
PROFIBUS-DP i
i i T
Operating] =~~~ Operating| ~ =~~~ =~~~ "~ Operating
Unit Unit Unit

Figure 6-1  Communication Structure for PROFIBUS-DP Connection

Description Thecomponents enclosed in dotted lines in figure 6-1 have to be set up sepa
rately for each operating unit connected. The arrows represent the flow of
information between the components.

Function of The operating unit and PLC communicate with one another via a PROFIBUS-
standard FB DP master module. Data transfer from the PLC to the operating unit takes
place via a send mailbox and from operating unit to PLC via a receive malil
box. Those two data areas act as send and recefeediafr the standard
function block.

The standard function block should be integrated in the STEP5 application
program. Its job includes monitoring the connection with the operating unit
and co-ordinating data transfer
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Function of
interface area

Function of DB-ZU

6-4

The interface area is a data block that is simultaneously an interface between
the application program and the standard function block and the application
program and the operating unit. It contains data and pointers to data areas
that are required, among other things, for synchronizing exchange of data
between the PLC and the operating unit. A detailed description of the inter-
face area is given in chapter 10.1, page 10-2.

The assignment data block DB-ZU contains the parameters of all configured

operating units involved in communication with the PLC. A basic description

of DB-ZU is given in chapter 10,3, page 10-19. Table 6-1 shows the structure
of a 16-data word area in DB-ZU as it should be assigned for PROFIBUS-DP
and one operating unit.

Table 6-1 Assignment of an Area in DB-ZU

DW DL DR Usage

n+0 | Reserved DB number of inter-| To be specified by
face area user

n+1 Reserved -

n+2 Standard FB version number -

n+3 | Job status Error number To be analyzed by
user
n+4 Not relevant to PROFIBUS-DP -
n+5 | Data type DB/DX number Pointer to receive
0=DB mailbox; specified
1 = DX by user.
nt6 |0 Start address
(DW number)
n+7 | Data type DB/DX number Pointer to send mailr
0=DB box; specified by
1= DX user.
n+8 |0 Start address

(DW number)

n+9 | Connection-specific entries that are depento be specified by

n+10 dent on the addressing method used. user
n+11

n+12 Not relevant to PROFIBUS-DP -
n+13

n+14 Reserved -
n+15
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Connection
specific entries in
DB-zZU

Entries for linear
addressing and
page addressing

Theentries in DB-ZU are dependent on the addressing method used. The
description of data words n+9 to rit+thelow is subdivided into the headings
"Linear addressing/Page addressing” and "Addressing via DP window”. For
an explanation of the dérent methods of addressing, please refer to your
PROFIBUS-DP manual.

With addressing via DP windowlock sizes of over 32 bytes can be used.
This improves the performance of the operating unit. At the same time it in
creases the response time on the decentralized peripheral system.

Note

DP window addressing is only possible with the IM308C version 3 or later

Figure 6-2 shows the structuredafta words1+9to n+1l in DB-ZU as re
quired for linear addressing and page addressing. The data must match that
specified in the interface module configuration.

DL DR
DWn +9 Addressing method Peripheral start address
DW n +10 Page frame number Block size
DWn +11 Reserved
Addressing method Permissible address area
0 Linear P area 128...255
1 Linear Q area %) 0...255
2 P page 192...254
3 Q page 0...254

1) Only possible with S5-115U with CPU 945, S5-135U and S5-155U.

Figure 6-2  Structure of Data Words in DB-ZU for Linear Addressing and Page
Addressing

Theblock sizecan be either 8, 16 or 32 bytes. Page addressing is Rot per
mitted with multi-processor operation. When using linear addressing, the
page frame numberis not analyzed.

Theperipheral start addressmust be chosen so that the peripheral block of
the specified size fits in the permissible address area.
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Entries for Figure6-3 shows the structure of data words n+9 tolnn1DB-ZU as re
addressing via DP quired for addressing via DP windoWhe data must match that specified in
window the interface module configuration.
DL DR

DWn +9 Addressing method IM number

DW n +10 PROFIBUS address Block size

DW n +11 of the operating unit

DP window start address

Figure 6-3  Structure of Data Words in DB-ZU for Addressing via DP Window

Entry in DB-ZU Permissible \alues
Addressing method 4
IM number 0, 16, 32, 48, ..., 240 (in increments o
16)
PROFIBUS address of the oper| 1 ... 123
ating unit
Block size 8, 16, 32, 64, 120
DP window start address
For S5-15U F800, A00, FC00
For S5-135U, S5-155U | F800, FA00, FCO00, FEOO

Note

Operating unit types TD10, TD20 and OP20 do not support addressing via
DP window

Communication User’s Manual
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Send and receive
mailboxes

User data areas

The standard function block requires the send and receive mailboxes for in
ternal communication. The two mailboxes have to be set up by the user at
any memory location on the PLC. The addresses of the two mailboxes must
be entered in the assignment block DB-ZU. The length of the mailboxes de
pends on the block size used (see table 6-2).

Table 6-2 Size of Send/Receive Mailbox According to Block Size Used

Block Size in Bytes Size of Send/Receive Mailbox in \&ds
8 41
16 41
32 41
64 41
120 60

User data areas should only be set up if the associated function is to be used.
User data area are required, for example, for the following purposes:

e initiating messages

e transferring function keys
e controlling LEDs

e for recipes

A detailed description of the user data areas is given in chdpter 1
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6.3

Procedure

Commissioning Procedure

Thebasic steps for commissioning the PROFIBUS-DP connection are de
scribed below

1.

Set up the data block, edB 51, for the interface area using a length of
256 DW. For addressing via DP window (IM308C only) the data block
must have a length @5 DW. You do not have to specify any default
values.

If the data block is not present or too short, an error message is placed in
AKKU 1 after the standard FB is invoked.

. Copy standard FB 58 (file namiEDOP:DP from the disk labeled

COROS StanddrFunction Blockso your STEP5 program. If you are
using addressing via DP window you require version 3.3 or later of the
function block.

. Set up DB-ZU, e.gDB 52, with a minimum length of 16 words. The

assignment data block DB-ZU contains the parameters of all configured
operating units connected to the PLC.

If more than one operating unit is connected to the same PLC using
PROFIBUS-DPall of them can use the same DB-ZU. In such cases, 16
words must be reserved for each operating unit in DB-ZU.

. Make the required entries in DB-ZUafle 6-3 shows an example of the

assignment for an operating unit. Thésef n in DB-ZU corresponds to
[(device number —1)*16].

Specify the DB number of the interface area in data word n+0. In data
words n+5 to n+8, set up the pointers for the send and receive mailboxes.
Enter the connection-specific entries in data words n+9 téd.n+1

DB-ZU is only analyzed during startup of the standard FB. That means
that any changes to DB-ZU during normal operation will trigger a stan
dard FB restart.
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Table 6-3 Example of DB-ZU Assignment

DW DL DR Usage

0 Reserved 51 To be specified by
user

1 Reserved -

Standard FB version number -

3 Job status Error number To be analyzed by
user

4 Not relevant to PROFIBUS-DP -

5 0 58 Painter to receive

5 5 5 bmya:bs*c:r(, spediféer

7 0 58 Pointer to send malil

8 |0 4 o

9 0 128 Linear P area with
start address 128

10 32 Block size

11 Reserved -

12 Not relevant to PROFIBUS-DP -

13

14 Reserved -

15

5. Set up a send mailbox and a receive mailbox with a length of 41 words in
each case for linear addressing or page addressirin 30, create the
data blockDB 58 with a length of 82 words, for example.

For addressing via DP window (IM308C only) using a block size of

120 bytes, send and receive mailboxes with a length of 60 words in each
case must be created o so, create the data bldaB 58 with a length

of 120 words, for example.

A separate send and receive mailbox has to be created for each operating
unit connected. The standard FB requires those mailboxes as message
buffers. If the mailboxes are not present or too short, an error message is
placed in AKKU 1 after the standard FB is invoked.

6. Load the number of DB-ZU and the device number of the operating unit
into AKKU 1. In this example, this would be device number

The device number is required is more than one operating unit is being
operated using the same DB-ZU. The device number then determines the
offset in DB-ZU. A maximum of 16 operating units can be operated using
the same DB-ZU.
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7. Next, invoke the standard FB unconditionally.

Example program:

LKY 52,1 52=Number of DB-ZU
1 = Device number

:JUFB 58 Communication with operating unit
NAME :TDOP:DP PROFIBUS-DP connection

‘TFW 100 Save AKKU 1 to FW 100

:JC=ERR Branch to error analysis

Job status and error number are in FW 100.

If an error occurs during processing of the function block, the logical op-
eration result is set to the valug”’ This allows you to branch to your
own error analysis function using the command JC.

After the standard FB has been invoked, AKKU 1 contains the current job
status and the number of any error that has occurred.

8. Now start up the standard FB using data word 64 in the interface area. In
the interface area DW 64 is used to start up the standard FB.

The startup organization block used (OB 20/21/22) must write the Yalue
(KF format) to that data word in order to initiate FB startup and reset all
other control bits.

Example:
OB 20/21/22
:CDB51
LKF1

‘T DW 64

In order to reset the operating unit and the standard FB, Bit O in this data
word may also be set by the cyclic program. How this is done is described
in chapter 10.2.1, page 10-6 under the heading "Restarting”.

With a PROFIBUS-DP connection, there is no check-back signal to the
OP if the standard FB restarts. This has no effect on communication.

9. Check AKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logical op-
eration result is set to the valug”’ This allows you to branch to your
own error analysis function using the command JC.

After the standard FB call, AKKU 1 contains the current job status and
the number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 5-4.
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15 12 11 10 8 7 0

- Bitis not assigned

| - | . | ) | X| X | X| . |X| Error number X  Bitis assigned (Read-only)

L

Figure 6-4

Error number in KF data format (see chapter A.3)
FB call terminated with error: error no.
FB call completed without error: 0

Job status in KM data format
Bit = 1:
Bit = 1:
Bit = 1:
Bit = 1:

No job being processed
Job being processed
Job completed without error (low byte is 0)

Job terminated with error (low
byte contains error no.)

Contents of AKKU 1 after Invoking Standard FB

10. If you use user data areas, set them up now (see chipter 1
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6.4 Configuring the PROFIBUS-DP Network

Network
configuration

Use of
acknowledgement
delay for the
operating unit

Configuring the
operating unit

6-12

Thetable below shows which parameters must be specified in the

PROFIBUS-DP network for the interface module and the operating unit in

order that the two can communicate with one another

To be specified when configuring

Parameter Interface module | DB-ZU Operating
Unit

Station number of operating unit X X
(PROFIBUS node address)
Address size (block size) X X
Peripheral address area X X
Baud rate X X

In order to make optimum use of the available address space, the address size
used can be specified individually for each operating unit.

Note

The bigger the block size chosen, the faster the data transmission rate. At the
same time, howeveit increases the response time on the decentralized pe
ripheral system. For reasons of performance, the block size should always be
as large as possible for graphics display units.

If you have activated acknowledgement delay for the operating unit and set
up OB23, accumulator 1 must be set to zero, e.g. L KH000O, at the end of

OB 23. This bypasses the acknowledgement delay which occurs when the

operating unit is initialized (restart, power on) and the CPU remains in RUN
mode.

Table 6-4 details the parameters that must be specified when configuring the
operating unit. It also shows the default settings used by the configuration
software. The parameters are entered

¢ in ProTool underSystem- PLC,
e in COM TEXT underConfigure - Basic Settings> TDOP Interfaces

Communication User’s Manual
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Table 6-4 PROFIBUS-DP Parameters of the Operating Unit
Parameter Default Setting in Configuration Software | Range of values
OP address 3 3to 126
Baud rate 1.5 MBit/s 93.75 kBit/s
187.5 kBit/s
500 KkBit/s
1.5 MBit/s
12 MBiIt/s

Thedata must match that specified in the configuration for the interface
module, e.g. IM308C.
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PROFIBUS-DP Connection

6.4.1 IM308B/C Interface Modules

COM PROFIBUS

6-14

In order to be able to configure the IM308B/C, the configuration package
COM PROFIBUS is required. The SIMAC HMI configuration tool is sup
plied with GSD files for operating unit slaves. Those GSD files can be found
in the following locations:

* in ProTool in the directorylPROTOOL\PLCPROG\GSP
* in ProTool/Lite in the directoryPROLITE\PLCPROG\GSD

The different operating units require different GSD fileablg 6-5 gives the
details.

Table 6-5 GSD File Required According to Operating Unit

GSD File Baud Rate Supported by Operating Unit
Less than 12 Mbaud Up to 12 Mbaud
S1108020.GSD OP20, TD10, TD20 -
S1058020.GSD | OP5 -
S1158020.GSD OP15 -
S1078020.GSD OP7/DROP17/DP -

S1078040.GSD |- OP7/DP-12, OP17/DP-1P
S1178040.GSD |- TD17

S1258020.GSD | OP25, OP35 -

S1278040.GSD |- OP27, OP37, TP27, TP37

If you use the IM308B you do not require any device master files.

If the GSD files in the COM PROFIBUS directory are older than those sup
plied with ProDol or if the COM PROFIBUS does not yet support a newer
operating unit, you should copy the files from Ryollto COM PROFIBUS.
You should then restart COM PROFIBUS and then chboad Device
Master Files

If you have already created a COM PROFIBUS configuration using an older
file and now want to use the newer GSD files you need to create a new con
figuration.

Communication User’s Manual
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Parameters

In order that the IM308B/C and operating unit can communicate with one
anotheythe following parameters must be set in COM PROFIBUS:

Communication User’s Manual

Release 05/99

Station type COROS OPorHMI..

Station number: 3...126

The value entered here must match the OP address specified in the operat
ing unit configuration.

Specified configuration

The specified configuration is determined by selecting the block size. The
block size is determined by the number of specified slots. This is done by
specifying the addre€¥55 in each slot used.

The choice of possible block sizes is as follows: 8 bytes, 16 bytes; 32 by
tes, 64 bytes, 120 bytes.

Address ID

The address ID is allocated automatically by the specified configuration
and must not be modified.

I and O address

This field is left blank when addressing via DP window
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6.4.2 Connecting to AG 95U DP—-Master

Communication
peers

Standard FB

Connection-
specific entries in
DB-zU

6-16

A maximum of two operating units can be connected to the AG 95U DP mas
ter. In ProDol, choose menu ite®ystem- PLC - Edit, select the protocol
SIMATIC S5 - L2-DP  and in theParameterdox set theCPU Typeto

S595U .

Performance is relatively low when two operating units are connected. For
example, the update time for the operating unit is around 5 to 15 seconds if
the PLC cycle time is longer than 150 ms.

The program fileS5TD03ST.S5D contains FB 58 and the additional func
tion block FB 0. FB58 should be invoked unconditionally by the S5 program
whereas FB 0 is invoked by FB 58. FB 0 should only be copied to the pro
gram file.

In the case of the connection-specific entries in DB-ZU only addressing
method O (linear P area) is permissible. Data word rcehtains the number
of the additional FB. This means that assignment of data words n+9%o n+1
in DB-ZU is as follows:

DL DR
DWn +9 0 Peripheral start address
DW n +10 Not relevant Block size
DW n +11 0 No. of additional FB

Figure 6-5  Structure of Data Words in DB-ZU for Linear Addressing

The permissible data area is between 64 and 191. 8/16/32 input and output
bytes are occupied in this area depending on the chosen block size. Since
address 127 is at a f#ifent physical location than address 128, a block must
not be created in such a way as to overlap areas. The start addresses for the
various block sizes are thus as follows:

Block Size Start Addr ess
8 64 to 120, 128 to 184
16 64 to 112, 128 to 176
32 64 to 96, 128 to 160

Note

If the DP interface of the AG 95U DP master is configured by means of
DB1, no scratchpad flags may be used for the DP status.
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COM PROFIBUS

In order to be able to configure the AG 95U DP masier configuration
package COM PROFIBUS is required. The SINIG HMI configuration tool

is supplied with GSD files for operating unit slaves. Those GSD files can be
found in the following locations:

* in ProTool in the directordyPROTOOL\PLCPROG\GSD

e in ProTool/Lite in the directorf\PROLITE\PLCPROG\GSD

The different operating units require different GSD fileablE 6-6 gives
the details.

Table 6-6 GSD File Required According to Operating Unit

GSD File Baud Rate Supported by Operating Unit
Less than 12 Mbaud Up to 12 Mbaud
S1108020.GSD | OP20, TD10, TD20 -

S1058020.GSD | OP5 -

S1158020.GSD OP15 -

S1078020.GSD OP7/DROP17/DP -

S1078040.GSD |- OP7/DP-12, OP17/DP-1Pp
S1178040.GSD |- TD17

S1258020.GSD | OP25, OP35 -

S1278040.GSD |- OP27, OP37, TP27, TP37

If the GSD files in the COM PROFIBUS directory are older than the GSD
files supplied with Prodol or if the COM PROFIBUS does not yet support a
newer operating unit, you should copy the files from Bobio COM PRG
FIBUS. You should then restart COM PROFIBUS and then chboad

Device Master Files

If you have already created a COM PROFIBUS configuration using an older
file and now want to use the newer GSD files you need to create a new con
figuration.

Communication User’s Manual
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Parameters

Transfer of
COM file

6-18

In order that the AG 95U DP master and operating unit can communicate
with one anotheithe following parameters must be set in COM PROFIBUS:

Station type COROS OPor HMI..
Station number: 3...126

The value entered here must match the OP address specified in the operat
ing unit configuration.

Bus designation Profibus-DP
Bus profile: Variable/S5-95U

Specified configuration

The specified configuration is determined by selecting the block size. The
block size is determined by the number of specified slots. This is done by
specifying the addre€¥55 in each slot used.

The choice of possible block sizes is as follows: 8 bytes, 16 bytes; 32 by
tes.
Address ID

The address ID is allocated automatically by the specified configuration
and must not be modified.

| and O address
This field can only be assigned the P area; the permissible address range
is 64-191.

Transfer of the COM PROFIBUS configuration from the PU/PC to the PLC
takes place via the DP interface of the CPU. The transmission may only be
set to 19.2 kbaud.

1. Execute a full reset on the PLC.
2. Transfer the COM PROFIBUS configuration to the PLC.

3. Transfer the S5 program (excluding DB1).
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6.4.3 Other SIMATIC S5 PROFIBUS-DP Master Modules

Requirement

Notes on
configuring

Theoperating units can communicate via the PROFIBUS-DP with all master
modules that support PROFIBUS-DP to DIN E 19245, Part 3.

For details of how to configure other PROFIBUS-DP master modules, please
refer to the relevant module descriptions. When connecting the operating unit
to a PROFIBUS-DP network you should take account of the following per
formance data:

Configure the operating unit as a PROFIBUS-DP slave in accordance
with DIN E 19245, Part 3.

The address size (block size) of the 1/0 area must be set to 32 bytes for
every operating unit.

For the manufacturer ID of an operating unit slave that support as baud
rate lower than 12 Mbaud, en®02Q For operating units that support a
baud rate of 12 Mbaud, specB@40for the manufacturer ID.

"SYNC” and "FREEZE” modes are not supported by the operating unit.
Userconfigurable data is not possible.

Slave response monitoring is possible but of no useful purpose for-operat
ing unit slaves. When the monitoring system is triggered a restart-is exe
cuted on the operating unit.

Select the operating unit baud rate from the following list of options only
(regardless of any other possible settingeretl by the configuration
software):

— 93.75 kBit/s,
— 187.5 kBit/s,
— 500 KkBit/s,
— 1.5 MBit/s,
— 12 MBit/s.

The "Min. slave interval” should be set to 2 ms for all operating units
except the OP15. For OP15 set an interval of 6 ms.

Configure the operating unit peripheral address range as a combined 1/0
area with byte consistency (Address ID 55H).

There are no other consistency requirements.
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CP 5430 TF and
CP 5431 FMS

6-20

In order to be able to configure the communication processors CP 5430 TF
(version 2 or later) and CP 5431 FMS (version 1 or later) the configuration
interface PROFIBUS-NCM is required. The notes on configuration given on
page 6-19 apply. At this point only the details of particular relevance to the
CP 5430/5431 are explained.

For details of how to configure the communication processors using PROFI
BUS NCM, please refer to the relevant module descriptions.

We recommend that you use the parameters listed below in table 6-7.

Table 6-7 Recommended Parameters for PROFIBUS-NCM

Parameter

Setting

Bus parameter data

Use "calculated parameters”

DP operating mode

Non-synchronized

Response monitoring

=4

"No” is the only meaningful setting for operating uni

Polling cycle time

At least 5 ms; as short as possible

Largest min. slave interval

5ms

Theonly permissible addressing method is linear P area.

FB-SYNCHRON must be invoked byganization blocks OB 20, OB 21 and

OB 22 as follows:

Example call for SIMAIC S5-115U:

:JU FB 249
NAME :SYNCHRON
SSNR :KYO0,8
BLGR :KYO0,5
PAFE :FY 255

DHB SYNCHRON call

Interface no. (page frame no.)
Block size

DHB error message

Communication User’s Manual
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SINEC L1 Connection 7

This chapter describes communication between the TD/OP and the
SIMATIC S5 with a SINEC L1 connection.
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7.1 Overview

Definition

Interface

Function

Required
hardware

Required
software

7-2

The SINEC L1 bus is a maststave bus with one master and up to 30 slaves.

Up to 4 TD/OP devices can be connected as SINEC L1 slaves RINEE
L1 bus system. These TD/OP devices are addressed by one PLC (i.e. the L1
master).

The connection between the PLC and the SINEC L1 bus requires a CP 530
communications processor

The TD/OP is connected to the SINEC L1 bus by means of a SINEC L1
BT 777 bus terminal. The connection is made either via

e the base interface of the TD/Qd? via
¢ the serial interface module of the TD/OP

The serial interface module permits simultaneous use of a serial interface and
the SINEC L1 bus connection.

The serial connection of the SINEC L1 field bus is defined by the RS485
standard.

The SINEC L1 bus terminal is used to adapt the physical TTY characteristics
of the TD/OP to the RS485 characteristics of the SINEC L1.

The SINEC L1 bus connection requires the following hardware:
* One or more TD/OP devices,

e OnePLC
— S5-115U (not for CPU 945),
— S5-135U (CPU 928A only for Version -3UA12 or higher),
— S5-155U (not for CPU 948),

e One CP 530 communications processor for the connection between the
PLC and the SINEC L1 network,

e One interface module for the connection of the TD/OP to the field bus in
case it is not directly connected via the base interface,

e One BT 777 bus terminal for each SINEC L1 user

The SINEC L1 bus connection requires the following software:
e One FB-TDOP:L1 (FB 56) (function block for the PLC),

* One COM 530 package for configuring the CP 530 communicatiors pro
cessor,

e Data handling blocks for the PLC (for SB5U: integrated in the CPU;
otherwise must be ordered separately).

Communication User’s Manual
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Configuring the
SINEC L1 network

Communication User’s Manual
Release 05/99

The SINEC L1 bus is configured by the COM 530 software package. For
further information refer to the corresponding manual.

The connection of each TD/OP device to the bus system requires that the
slave address of each TD/OP which is configured with COM TEXT be en
tered in the polling list of the CP 530.

Note

Disconnect the voltage supply to the TD/OP before connecting or eiscon
necting the connection from the B77 to the TD/OP

The bus can remain active during this procedure.
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7.2 Communication Structure

Figure7-1 shows the communication structure, as well as the program and data blocks which are re
quired in the PLC for communication between it and several TD/OP devices.

| DB-TDOP ] DB-ZU
: ] < ; > Allocation
,|Communica- | | standard data block

User . |tion area + | function

program I | block e — ‘
.| Job : o > gB—ﬁEND !
| mailboxes | ‘ en !
| | w mailbox ‘
' User ! ] DB-REC !
| data areas ! -~ Receive |
| | | mailbox w
: PLC jobs T !
.| Messages [ . > DB-DHB
‘ TD/OP 1 Y
| PLC ' .
| | Handling
: Recipes L > blocks

SINEC L1
Communications processor
SINEC L1 bus ¢ BT 777
1 1 D 1
T T BT 777 T

TD/OP |_ _ _ __ TD/OP | _ _ _ _ _ _ _ ________ TD/OP

Figure 7-1 ~ Communication structure of the SINEC L1 connection

Description

The components shown in

side the broken lines in figure 7-1 must be set up

separately for each TD/OP which is connected. The arrows represent the flow
of information between the components.

Each bus user is connected to the SINEC L1 bus via a separate BT 777 bus
terminal. These bus terminals convert the transferred signals to the physical
RS485 characteristics of the SINEC L1 protocol.
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Tasks of
standard FB

Tasks of DB-TDOP

Tasks of DB-ZU

Condition

The TD/OP and the PLC communicate with one another by means of a
SINEC L1 communications processbiata are transferred from the PLC to
the TD/OP via a send mailbox and from the TD/OP to the PLC via a receive
mailbox. These two data areas are used by the standard function block as
send and receive Hfefs.

The standard function block must be embedded in the STEP5 user program.
Its tasks include monitoring the connection to the TD/OP and coordinating
data transfers. It is supported by data handling blocks, which it calls automat
ically.

The interface area DB-TDOP serves as the interface both between the user
program and the standard function block and between the user program and
the TD/OPIt contains data and pointers to data areas, which are required
amongst other things for synchronizing the data exchange between the PLC
and the TD/OP

A PLC job is stored by the user program in the user data area called "PLC
jobs”, together with its parameters. The job is initiated by entering a pointer
to this data area in a free job mailbox in the DB-TDOP

You must only set up user data areas if you are actually intending to use the
associated functions.

The allocation data block DB-ZU contains a list of all the TD/OP devices
which have been configured and which are participating in communication
with the PLC, together with their PLC parameters.

The minimum configuration necessary to operate a TD/OP on the SINEC L1
bus is as follows:

e the standard function block FB 56 (TDOP:L1) of the program file on the
PLC side,

e the interface area DB-TDOQP
e the allocation data block DB-ZU,
e data handling blocks.

These components are described below
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7.3 Setting up the Program and Data Areas

Interface area SetupDB 51, for example, with a size @28 DW. This is the interface area
DB-TDOP.
Standard The standard FB is called by specifying an absolute address.

function block .
Example program:

L KY 52,1 52 = Number of DB-ZU
1 = TD/OP device number
:JU FB 56 Communicatiorwith TD/OP
NAME:TDOP:L1 SINEC L1 connection
:T FW 100 StoreAKKU 1 in FW 100
:JC= FEHL Branchto error evaluation;

job status and error number contained in FW 100

The standard FB is started with data word DW 64 in the DB-TDOP. This data
word must be set to the valtigKF format) in the relevant startupganiza-

tion block (OB 20, 21, 22), in order for the FB to be started up and all the
other control bits to be reset.

Example:

0B20/21/22

:CDB51 51 = Number of DB-TDOP
LKF1

‘T DW 64

Bit O of this data word can also be set in the cyclic program, in order to reset
the TD/OP and the standard FB.

No acknowledgment is sent to the TD/OP via the SINEC L1 connection
when the standard FB is restarted. This has fectedbn communication.

Check AKKU 1 to see if the standard FB has output an error message.

If an error occurs while the function block is being processed, the result of
the logic operation is set to the vatlieThis allows you to activate a separate
error evaluation with the JC command.

After the standard FB call, AKKU 1 contains the current job status and the
error numberif an error has occurred.

The contents of AKKU 1 are shown in figure 7-2.
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15 12 11 10 8

7 0

Bit not allocated
Error number X Bit allocated (read access only)

BEBEDNEN

I— Error number _in KF data format

(see chapter A.3)
FB call terminated with error: error no.
FB call terminated without error: 0

Job status in KM data format

Bit=1: Not processing any jobs

Bit=1: Processing job
Bit=1: Job terminated without error

(low byte = 0)

Bit=1: Job terminated with error
(low byte contains error no.)

Figure 7-2  Contents of AKKU 1 after the standard FB call

Connection-
specific entries
in DB-zZU

Theinterface to the PLC is configured via the allocation data block DB-ZU.
Only the SINEC L1-specific entries are written in this block. Please refer to
chapter 10.3 for a general description of the DB-ZU.

The allocation data block DB-ZU must be set up with a size of at least 16
words.

DW n+4, DW n+11..13
These data words are reserved.

DW n+9, DW n+10: SINEC L1 parameters
These two data words contain:

e The page frame address of the communications processor
* The TD/OP slave numher

DL DR
DWn +9 Not allocated CP page frame address
DWn +10 Not allocated TD/OP slave number

The CP page frame addessmust be identical to the configured address
(e.g. in COM 530).

TheTD/OP slave numbermust be identical to the number configured in
COM TEXT.

The following entries must be incorporated in the DB-ZU before the standard
function block is started up:

— Pointer to the receive mailbox,
— Pointer to the send mailbox,
— Number of the DB-TDQP

If other TD/OP devices are connected via the SINEC L1 in the same PLC,
they can all use the same DB-ZU. In this case, 16 words must be reserved in
the DB-ZU for each device.
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Data handling
blocks

7-8

Note

TheDB-ZU is only evaluated when the standard FB is started up. The stan
dard FB must be started up again after any changes to the DB-ZU.

All interface functions are handled via the function block FB-TDOP: L1.
This block requires the following data handling blocks:

— DHB-SEND,

— DHB-RECEIVE,

— DHB-CONTROL,
— DHB SYNCHRON.

Note

The data handling blocks require the DB-DHB as a work area. This block
must be set up permanently as DB 56 with a minimum size of 16 data words.

If DB 56 is set up with more than 16 data words, it is freely available to the
user starting with data word DW 16.

Table 7-1 contains the function block numbers of the data handling blocks
which are required for the d&rent CPUs.

Table 7-1 Function block numbers
Function block | PLC
S5-115 U S5-135 U S5-155 U
FB-SEND FB 244 FB 120 FB 120
FB-RECEIVE FB 245 FB 121 FB 121
FB-CONTROL FB 247 FB 123 FB 123
FB-SYNCHRON | FB 249 FB 125 FB 125

Thedata handling blocks are included in the EPROM of the CPU in the case
of the 115 U PLC; they must be ordered separately for all the other PLCs.

Communication User’s Manual
Release 05/99



SINEC L1 Connection

Data handling Exceptfor the FB-SYNCHRON, the data handling blocks are called automat
block calls ically by the standard FB.

The FB-SYNCHRON must be called in the startugamization blocks
OB 20, OB 21 and OB 22:

Example for SIMATIC S5-115 U:

:JU FB 249 DHB-SYNCHRONCcall
NAME:SYNCHRON
SSNR: KY 0,8 Interface (page frame) no.
BLGR: KYO0,5 Block size
PAFE: FY 255 Error message of the DHB
Send mailbox, One send mailbox and one receive mailbox with a fixed size of 34 data words
receive mailbox each must be set up for every connected TD/OP. Pointers must be set up for
the send mailbox and the receive mailbox in data words n+5 to n+8 of the
DB-ZU.

Communication User’s Manual
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7.4 Configuring the SINEC L1 Network

Table7-2 lists the interface parameters which must be set for a configuration with COM TEXT.
The preset valuesfefed by COM TEXT are also shown.

You can set the parametergdaonfigure - Basic Settings- TDOP Interfaces

Table 7-2

Interface parameters for the SINEC L1 connection

Parameter name

Preset value in COM TEXT

Range of values

Interface

Baud rate

Parity
Data bits
Stop bits
Slave nat)

TTY
187.5 kbit/s

Even

TTY; V.24

9.6 kbit/s
19.2 kbit/s
93.75 kbit/s
187.5 kbit/s
500 kbit/s
1.5 Mbit/s

Even; odd; none
7.8

1; 2

1to 30

1) L1 bus address of TD/OP

Theinterface parameters specified for the TD/OP must be identical to the values configured for the

SINEC L1 communications processor

7-10

Communication User’s Manual
Release 05/99




PROFIBUS Connection 8

This chapter describes communication between the TD/OP and the
SIMATIC S5 with a SINEC L2 connection.
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8.1 Overview

Definition The SINEC L2 bus is a multi-master bus with a maximum of 127 stations.
A maximum of 32 bus stations can have master capaldilithus stations
interconnected by the TD/OP-PLC communication are bus masters.

A PLC can communicate with a maximum of 30 TD/OP devices. Each
TD/OP device communicates with only one PLC.

The allocation of TD/OP devices to a PLC can be configured separately for
each TD/OP

TD/OP devices are connected to PLCs by means dfréeLayer 2 Access
protocol. The Free Layer 2 Access protocol is compatible with PROFIBUS
accordancevith DIN 19245 Part 1.

System limits The following system limits must be observed when the TD/OP devices are
networked via the SINEC L2 bus:

e Up to 32 masters (TD/OP or PLC) or other stations with a master capabil
ity can be connected in the network. Further SINEC L2 bus stations
(slaves) are permissible but not included in TD/OP-PLC communication.

e Upto 30 TD/OP devices are allowed per PLC (if one bus master PLC is
on the SINEC L2).

Required The SINEC L2 connection requires the following hardware:
hardware * For TD10, TD20, OP20: One SINEC L2 interface module,

e For each PLC (except S5-95 L2): One CP communications processor with
Free Layer 2 Access, e.g. CP5430, or

* One S5-95U-L2 PLC with Free Layer 2 Access
(MLFB no. 6ES5 095-8MB2 or higher),

* For each device (TD/OP or PLC): One SINEC L2 bus plug connector or
other authorized component (except FBA bus terminal, see SINEC L2
catalog).

Required The SINEC L2 connection requires the following software:
software "OPTIONS” memory module with SINEC L2 firmware,
FB-TDOP:L2 function block for the relevant PLC,

COM TEXT configuration package, V2.00 or higher

COM package for CP module.
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8.2 Communication Structure

Figure8-1 shows the communication structure, as well as the program and data blocks which are re
quired in the PLC for the communication between it and several TD/OP devices.

' DBTDOP .
User \ ! -
program | , D bB-zU
<] Co[nmuni- X .
. | cationarea T
: : Standard function . .
! ' block ! '
| Job , | DB-SEND .
! mailboxes ! : Send mailbox | '
- : <] DB-EMPF :
: ! " | Receive mailbox | '
DB-APP | R !
~” PLCjobs |.
: ! - DB-DHB
4_:, User data ‘: {
1 il
! area ) _ | Datahandling
: ! blocks
SINEC L2
Communications processor*)
SINEC L2 bus — — ,i —
i i T
TD/OP |- - - | TD/OP |- - - - - - - - - - TD/OP
*) not for S5-95 L2

Figure 8-1  Communication structure of the SINEC L2 connection

Description

Tasks of
standard FB

The components shown inside the broken lines in figure 8-1 must be set up
separately for each TD/OP which is connected. The arrows represent the flow
of information between the components.

The TD/OP and the PLC communicate with one another by means of a
SINEC L2 CPThis communications processor is already integrated in the
SIMATIC PLC S5-95 L2. Data are transferred from the PLC to the TD/OP

via a send mailbox and from the TD/OP to the PLC via a receive mailbox.
These two data areas are used by the standard function block as send and re
ceive bufers.

The standard function block must be embedded in the STEP5 user program.
Its tasks include monitoring the connection to the TD/OP and coordinating
data transfers. It is supported by data handling blocks, which it calls automat
ically.
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Tasks of DB-TDOP

Tasks of DB-ZU

Condition

8-4

Theinterface area DB-TDOP serves as the interface both between the user
program and the standard function block and between the user program and
the TD/OPIt contains data and pointers to data areas, which are required
amongst other things for synchronizing the data exchange between the PLC
and the TD/OP

A PLC job is stored by the user program in the DB-APP, together with its
parameters. The job is initiated by entering a pointer to this data area in a
free job mailbox in the DB-TDQP

You must only set up user data areas if you are actually intending to use the
associated functions.

The allocation data block DB-ZU contains a list of all the TD/OP devices
which have been configured and which are participating in communication
with the PLC, together with their PLC parameters.

The minimum configuration necessary to operate a TD/OP on the SINEC L2
bus is as follows:

e the standard function block FB 55 (TDOP:L2) of the program file on the
PLC side,

e the interface area DB-TDOQP
e the allocation data block DB-ZU,
e data handling blocks.

These components are described below
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8.3 Setting up the Program and Data Areas

Interface area

Standard
function block

SetupDB 51, for example, with a size @56 DW. This is the interface area
DB-TDOP.

The standard FB is called by specifying an absolute address.

Sample program:

L KY 52,1 52 = Number of DB-ZU
1 = TD/OP device number
:JU FB 55 Communicatiorwith TD/OP
NAME:TDOP:L2 SINEC L2 connection
;T FW 100 StoreAKKU 1 in FW 100
:JC=ERR Branchto error evaluation;

job status and error number contained in FW 100

The standard FB is started with data word DW 64 in the DB-TDOP. This data
word must be set to the valtigKF format) in the relevant startupganiza-

tion block (OB 20, 21, 22) in order for the FB to be started up and all the
other control bits to be reset.

Example:

0B20/21/22

:CDB51 51 = Number of DB-TDOP
LKF1

‘T DW 64

Bit O of this data word can also be set in the cyclic program, in order to reset
the TD/OP and the standard FB.

No acknowledgment is sent to the TD/OP via the SINEC L2 connection
when the standard FB is restarted. This has fectedbn communication.

Check AKKU 1 to see if the standard FB has output an error message.

If an error occurs while the function block is being processed, the result of
the logic operation is set to the vatlieThis allows you to activate a separate
error evaluation with the JC command.

After the standard FB call, AKKU 1 contains the current job status and the
error numberif an error has occurred.

The contents of AKKU 1 are shown in figure 3-2.
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o Bit not allocated
Error number | X Bit allocated (read access only)

1 8
EEBEDNED

I— Error number _in KF data format

(see chapter/A.3)
FB call terminated with error: error no.
FB call terminated without error: 0

Job status in KM data format

Bit=1: Not processing any jobs

Bit=1: Processing job
Bit=1: Job terminated without error

(low byte = 0)
Bit=1: Job terminated with error

(low byte contains error no.)

Figure 8-2 Contents of AKKU 1 after the standard FB call

Connection-
specific entries
in DB-zZU

SIMATIC S5-95 L2

Other PLCs

8-6

Theinterface to the PLC is configured via the allocation data block DB-ZU.
Only the SINEC L2-specific entries are written in this block. Please refer to
chapter 10,3 for a general description of the DB-ZU.

The allocation data block DB-ZU must be set up with a size of at least 16
words.

Connection-specific entries are required in DW n+9 to DWIn+1

DL DR
DWn +9 L2 user address Y Reserved
DW n +10 TD/OP-SAP 1)2) PLC-SAP 2
DW n +11 sTBS 2 STBS 2

1) These entries must be identical to those configured in COM TEXT
2) These entries must be identical to those configured in DB1

DL DR
DWn +9 L2 user address | Page frame address CP 5430 2
DWn+10 | TD/OP-SAP D2 SEND/REC-ANR 2
DW n +11 Reserved

1) These entries must be identical to those configured in COM TEXT

2) These entries must be identical to those configured in COM in the
PLC CP orin COM NCM

Communication User’s Manual
Release 05/99



PROFIBUS Connection

Data handling
blocks

SIMATIC S5-115 U,
S5-135 U and
S5-155 U

Communication User’s Manual
Release 05/99

All interface functions are handled via data handling blocks. The necessary
function blocks are dependent on the PLC which is used.

When the SINEC L2 bus is used to connect the TD/OP to the PLC, the data
handling blocks control data communication between the standard function
block and the CP module. Depending on the type of PLC, the data handling
blocks have the following function block numbers.

Function block PLC

S5-115 U S5-135 U S5-155 U
FB-SEND FB 244 FB 120 FB 120
FB-RECEIVE FB 245 FB 121 FB 121
FB-CONTROL FB 247 FB 123 FB 123
FB-SYNCHRON | FB 249 FB 125 FB 125

Thedata handling blocks are included in the EPROM of the CPUs in the case
of the PLC 15 U; otherwise they must be ordered separately

Note

These data handling blocks require the DB-DHB as a work area. This block
must be set up permanently as DB 55 with a minimum length of 16 data
words. If DB 55 is set up with more than 16 data words, it is freely available
to the user starting with DW 16.

8-7
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Data handling
block calls

SIMATIC S5-95 L2

Error messages

Send mailbox,
receive mailbox

Exceptfor the FB-SYNCHRON, the data handling blocks are called automat
ically by the standard function block.

The FB-SYNCHRON must be called in the startugamization blocks
OB 20, OB 21 and OB 22.

Example for SIMATIC S5-115U:

:JU FB 249 DHB-SYNCHRONCcall
NAME:SYNCHRON
SSNR: KY 0,8 Interfa@ (page rame) number
BLGR: KYO0,5 Block size
PAFE: FY 255 Error message of the DHB

The EPROM of SIMAIC S5-95 L2 contains the L2-SEND and
L2-RECEIVE function blocks. These blocks are called by the FB-TDOP:L2.
Synchronization by the user is not required.

Note

These function blocks require the DB-DHB as a work area. This block must
be set up permanently as DB 55 with a minimum size of 16 data words.

If DB 55 is set up with more than 16 data words, it is freely available to the
user starting with DW 16.

The data handling blocks store any error messages in data words 101 and
102. Please refer to the SINEC L2 Manual for a detailed description of these
errors.

Structure:

DL DR
DW 101 ANZW
Dw 102 Not used PAFE

Onesend mailbox and one receive mailbox with a fixed size of 128 data
words each must be set up for every connected T.O?GiRters must be set

up for the send mailbox and the receive mailbox in data words n+5 to n+8 of
the DB-ZU.

Communication User’s Manual
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8.4 Configuring the SINEC L2 Network

Scope

SW tools

Preset values

Thebus stations must be configured for the SINEC L2 bus connection. Con
figuration comprises:

¢ Station-specific parameters
Example: Own station address, station type (active/passive), etc.

e Bus parameters
Example: Tansfer rate, protocol, etc.

e Connection parameters
Connection channels and communicatiorfénsfare set up by these-pa
rameters.

The SINEC L2-CP must be configured with the appropriate COM package
for the PLC (except S5-95 L2).

The TD/OP is configured with the COM TEXT configuration software.

The majority of the parameters are preset to standard values in both the CP
COM package and COM TEXThese preset values are identical for both
the COM package and COM TEXT

The necessary parameters for the TD/OP bus connection are listed in the fol
lowing table. The table also indicates whether the parameter values-config
ured in COM TEXT and the COM package must be identical.

The exact meanings of the bus parameters are described in the SINEC L2
Equipment Manual.

Communication User’s Manual
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8.4.1 Configuring with COM TEXT

Tables8-1 to 8-3 list the interface parameters which must be set for a configuration with COM TEXT
The preset valuesfefed by COM TEXT are also shown. The following parameters must be set:

e Station-specifiparameters (table 8-1),
e Busparameters (table 8-2),
e Connectiorparameters (table 8-3).

You can set the parametergdonfigure . Basic Settings- TDOP Interfaces

Table 8-1 Station-specific parameters
Parameter name Preset value in COM TEXT Range of values
L2 user address 1 1to 31
Baud raté 187.5 kbit/s 9.6 kbit/s
19.2 kbit/s
93.75 kbit/s
187.5 kbit/s
500 kbit/s
1.5 Mbit/s

1) The baud rate configured with COM TEXT must be identical to the value specified for the communications

processor
Table 8-2 Bus parameters

Parameter name Preset value in COM TEXT Range of values

Retry counter 1 1 (fixed)

Slot time 400 35 to 65535 bit timég

(but not less than 2 msec)

Setup time 80 0 to 1024 bit time8
Minimum station delay 80 0 to 255 bit time®
Maximum station delay 400 0 to 1024 bit time¥

Target rotation time 3000 0 to 1048576 bit timés
GAP updating factor 20 1to 100

HSA 31 210126

Default SAP?) 60 0to 63

1) Thetimes are entered as "bit times”. A bit time unit is the time needed tcoseniit (reciprocal value of the data
transfer rate); see SINEC L2 Equipment Manual
2) SAP: Service Access Point

All the values configured with COM TEXT (exception: default SAP) must be identical to the values
configured for the communications processor

Communication User’s Manual
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Note

Thebus parameters are already preset with realistic values. Changing the preset values to implausible
values can impair the functionality of the bus system.

Table 8-3 Connection parameters
Parameter name Meaning Range of values
Remote parameter (PLQ
— Address L2 station address of the PLC to which1 to 126
the TD/OP is allocated (the PLC address must be different frgm
the TD/OP station address)
— SAP PLC-SAP:Communication with this TDf 0 to 63
OP takeglace via this address extension
of the PLC
Local parameters (TD/OP)
— SAP TD/OP-SAP: Communication with the | O to 63
allocatedPLC takes place via theddress (SAP must be different from the default
extension of the TD/OP SAP)

Thevalues configured with COM TEXT do not necessarily need to be identical to the values configured
for the communications processor

The following configured parameters must also be entered in the DB-ZU data block:
e Stationaddress of the TD/OP device (DL n+9)
e SAPof the TD/OP device (DL n+10)

The following parameters must also be configured for the allocated PLC:
e L2 address of the PLC
e PLC-SAP

Communication User’s Manual
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8.4.2 Configuring the Communications Processor

Configuringthe communications processor (CP), e.g. CP 5430, in the SIMATIC S5 is described in the
SINEC L2 Equipment Manual.

A Free Layer 2 Accessust be configured for each TD/OP allocated to the PLC. The following con
nection parameters must be configured in the PLC CP:

e Type FREE

e PRIO H

e SEND/REC-ANR  Freelyconfigurable (must be identical to DR n+10 in the DB-ZU entry
for this TD/OP)

e SAP The Service Access Point is freely configurable (must be identical to
the PLC-SAP parameter in t®nnection Parametemmask of COM
TEXT).

8.4.3 Configuring the SIMATIC S5-95 L2

Configuringthe SINEC L2 interface of the SIMAC S5-95 L2 is described in the Equipment Manual.

A Free Layer 2 Accesaust be configured for each TD/OP assigned to the PLC. This is achieved by
editing the DB 1 data block in the PLC.

A service access point (SAP) must be set up for each TD/OP connection in the send and receive direc
tions. A "status byte send” (STBS) and a "status byte receive” (STBR) must be defined for each send
ing SAR

The numbers of these status bytes must be entered in the DB-ZU.

Example for DB1:

0: KS='DB1 OBA: Al0;OBI: 7

12: KS=" ;OBC:CAPN CBP’;

24: KS =N ;SL2: TLN2 S

36: KS ='TA AKT BDR 187.5 HSA 10’;
48: KS=" TRT 5120 SET 80 ST’
60: KS =440 SDT 180 SDT 2 40’;
72: KS=0 STBS 34 FY196 STBR 3’;
84: KS="4FY198 STB 200 FY192
96: KS=FMAE Y ; ERT: ERR MW1’;
108: KS='94; END
114:

Communication User’s Manual
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This chapter describes communication between the TD and theT30Vi26
with a parallel connection.
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9.1 Overview

TheTD10 and TD20 text displays can be connected to PLCs in the B0/35 series with a parallel
interface module.

The connection between the TD device and the PLC is made via 16 digital inputs and one digital output
on the parallel interface module. Since it is not possible to transfer data from the TD to the PLC, the
TD’s functionality is restricted as a result of the parallel connection.

It is possible to connect several TDs to the same PLC at once.

Figure 9-1 shows the standard configuration.

Digital input module

Digital output module TD

PG e LI A WA

®,
cgo
®V®

Parallel
interface module

Parallel connection 16

Figure 9-1  Parallel connection: standard configuration

PLC groups Whena parallel connection is used, PLCs are subdivided into two groups
with different communication structures. These groups are as follows:

e GrouplL
PLC 90U
PLC 100U (CPU 100, CPU 102)

e Group 2
PLC 95U
PLC 100U (CPU 103)
PLC 115U

Interface The TD device with the parallel module is connected to a PLC equipped with
16 digital outputs and one digital input (e.g. via a digital I/O module).

Communication Communication (i.e. data transfer) takes place in only one direction, namely
from the PLC to the TD device. Only the strobe signal from the TD device is
transferred to the PLC via a line.

Communication User’s Manual
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Function

Minimum system

Required
hardware and
software

Restrictions

The parallel connection between the PLC and the TD device can be used for:

e 999event messages with/without variables
e 999alarm messages with/without variables
e Jobs

The connection can also be configured so that not all 16 data lines from the
PLC to the TD are used. In this case, the following constraints apply:

¢ Fewerthan 999 messages can be configured
¢ Only jobs without parameters
e Only messages without variables

Note

You will require the information contained in chapter 9.4 (Structure of the
Output \&lue to the TD) if you want to configure a minimum system.

The number of data lines to be used must be programmed in COM. TEXT

The parallel connection requires the following hardware:
e 1TD10 or TD20,

e 1 parallel module,

e 1 PLC with 16 digital outputs and one digital input.

The digital I/O module which is used must have a switching frequency of
at least 100 Hz.

The following PLCs can be used:

— PLC 90U

— PLC 95U

— PLC 100U

— PLC 115U (CPU 941 to CPU 944)

— PLC 115U (CPU 941B to CPU 944B)

e Programming unit,
¢ Function block FB-TDOP:PAR for the particular PLC.

Since data can only be transferred from the PLC to the TD when a parallel
connection is used, functions requiring a data request from the TD or a data
transfer from the TD to the PLC cannot be utilized.

Examples:

e Variables on process screens or in the production report
e Transfer of an alarm acknowledgment to the PLC
e Transfer of a keyboard assignment to the PLC

The number of variable words is restricted to 5 per message when group 1
PLCs are used.

Communication User’s Manual

Release 05/99

9-3



Parallel Connection

9.2

Figu
PLC

Communication Structure

res9-2 and 9-&how the principal procedures involved in transferring jobs or messages from the
to the TD for the various PLC groups.

Group 1PLCs

DB-TD @
EB 54 Interface area Input - Doyt Of
-« module parallel module
Standard [==|Output value User @
i } rogram
fbulnchn (2) [ Job mailbox @ | prog Output Dy, 0 to Dy, 14
oc module of parallel module
Control and
monitoring
<= Accesses performed by FB 54
<+— Accesses performed by user program

Figure 9-2  Job and message processing for group 1 PLCs

S)

9-4

Theuser enters the job or message data in the free job mailbox of the DB-TD.

The standard function block (FB 54) reads the data in the job mailbox byte by byte, converts it to
an output word and makes it available as an output value.

The output value is sent by the user to the output module.
The output module forwards the output value to the TD.

The TD interprets the received data and acknowledges the reception ggitbetput with a
strobe signal.

The user uses an input module to read the TD strobe signal, and forwards it following the next
call as a result of a logical operation to the standard function block.

Communication User’s Manual
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Group 2 PLCs

FB 54

DB-TD
Interface area

Standard
function
block

Output value |

8 job

el®

mailboxes

Control and
monitoring

Send mailbox

DB-APP
Job data block

Pointer

PLC jobs

User
program

Input module

" | Output module

Events

Alarms

<—— Dy of parallel module

Dj, 0 to Dj, 14 of
parallel module

Accesses performed by FB 54

<«— Accesses performed by user program

Figure 9-3

@ Theuser makes the following entries:
— Jobs and messages in the DB-APP job data block
— A pointer to a job or message in a free job mailbox of the DB-TD

®

available as an output value.

Job and message processing for group 2 PLCs

@ The output value is sent by the user to the output module.

@)

The output module forwards the output value to the TD.

® The TD interprets the received data and acknowledges its reception at,tbatput with a

strobe signal.

Communication User’s Manual
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FB 54 copies the job/message data from the job data area to a send mailbox of the DB-TD.
® FB 54 reads the data in the send mailbox byte by byte, converts it to an output word and makes it
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9.3 Setting up the Program and Data Areas

Required program You need the following program and data areas in the PLC to operate a TD
and data areas via the parallel module interface:

— Standard function block FB 54 (TDORIR),
— Interface area DB-TD,
— Job data area DB-APP

(group 2 PLCs only).

931 Standard Function Block

File name The standard function block FB 54 (TDORIR) is stored on the floppy disk
labeledCOROS StanddrFunction Blocksn a file called
S5TDnnST.S5D

— PLC-specific number (see chapter|2.2)

Call FB 54 is called during the cyclic user program. It does not have block param
eters.

Example program ‘A 105

roup 1 PLCs :C DB 54
(group ) :JU FB54

NAME:TDOP:PAR

T FwW 100

:C DB 54

'L DR 28

T QB n
‘L DL 28
T

® 00

©)

(&
(@)
i
m
Py
Py}
)

Example program A 105

roup 2 PLCs 'L KY 54,0
(group ) :JU FB54

NAME:TDOP:PAR
T FW 100

® 00

T
C DB54

L DR 28

T QB n
L

T

JC

&)

DL 28

Communication User’s Manual
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Meaning of call @ Scanstrobe bit 3 of TD for signal status “1” (provide result of
logical operation "RLO”).

Group 1 PLCs @ Openinterface area DB-TD.

Group 2 PLCs @ Loadnumber of DB-TD in DL of AKKU 1.
Call FB 54.

Before returning to the user program, FB 54 transfers the status and the
error number of the current job (see chapter A.3) to accumulator 1. In
addition, the RLO logical result is set to “1” if an error is detected.

@ Store (FW 100) job status and error number so that this information
will be available for later evaluation.

® Load two bytes of output word consecutively and transfer to output
module.
(QBn = data bits (00 to 0,07
QBn+1 = data bits [08 to 0,15).

The output values must also be transferred to the output word if an
error occurs.

® Branch to error routine if RLO = 1.

Startup of An instruction which sets the startup bit in the interface area DB-TD must be
standard FB programmed in the startupgamization block.

The startup bit is located among the control and acknowledge bits of the
DB-TD.

e Group 1 PLCs: DW 40, bit0
e Group 2 PLCs: DW 64, bit 0

Control and acknowledge bits

DL DR
15 .8 |7..6 54 3 2 1.0
RI|RI|RI RI|RI
Reserved W|W|W Rl- '|W|W

Startup _

organization KH = ﬂ 0 ﬂ

block \
Bit=1

(start FB 54

User access: R = Read

W= Write startup)
— =Bit not allocated
Resetting The standard function block can also be reset by setting the startup bit in the

standard FB cyclic program foone program cycle

Function block FB-TDOPAR resets the startup bit again.

Communication User’s Manual
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Example

Detecting wiring
faults and open
circuits

Job status and
error number of
current job

Location of word
in DB-TD

9-8

Edge-triggeredeset for group 2 PLCs

A 140 Edgeevaluation reset input

AN F 4.0 Edge flag

= F 41 Reset pulse flag

A 140

= F 40 Update edge flag

‘AN F 4.1 Reset input activated?

:JC=CONT If not, then continue

L KH 0001 Set reset bit

:C DB DB-TD Open DB-TD

T DW X Transfer reset control bit
CONT:.. .. .

X = 40 for group 1 PLCs
60 for group 2 PLCs

During the startup procedure and after a data transfer has been completed,
function block FB 54 sets all the outputs which are used to 1.

The TD checks all the lines which are used during the startup to ensure that
they have this level. If a fault is detected on a line, system me$Sagde

"Line no. xx defective” is output (xx = 0 to 15). The TD then initiates-a re
start.

Note

In a minimum system with a reduced number of data lines, it is necessary to
configure any lines which are not used in COM TEXMey will otherwise
be reported as defective when the check for open circuits is performed.

FB 54 stores the job/message status and an error (if one has occurred) in a
word in the job mailbox of the DB-TD which is currently being processed.

The word contains the same information as accumulator 1 immediately after
FB 54 is called.

Group 1 PLCs: DB 39
Group 2 PLCs: DB m+4 in the current job mailbox

Communication User’s Manual
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Structure and FB 54 enters an error number here if the job is terminated with an error
allocation DR contains the value 0 if no errors occurred during processing. Please refer
to chapter A.3 for a list of possible errors and remedies.

15 1211 10 8 - Bit not allocated
| ) | i | ) |_>E|_X_|_X_| . |X| Error number X Bit allocated (read access only)

I— Error number__in KF data format

(see chapter A.3)
FB call terminated with error: error no.
FB call terminated without error: 0

job status in KM data format
Bit=1: Not processing any jobs

Bit=1: Processing job

Bit=1: Job terminated without error
(low byte = 0)

Bit=1: Job terminated with error
(low byte contains error no.)

Figure 9-4 Contents of AKKU 1 after the standard FB call

Communication User’s Manual
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9.3.2 Interface Area

Theminimum size which must be set up for the interface area DB-TD is dependent on the PLC that is
used:

— Group 1 PLCs: 60 data words,
— Group 2 PLCs134 data words.

If the DB-TD does not exist, or if it is too short, an error message will be output in the DR of AKKU 1
after the standard FB call.

DB-TD (group 1 PLCs)

DW no. 15 DL 8|7 DR 0
0
: Communication area
27: Do not modify this area!
28 16-bit output value of FB-TDOP:PAR
29 Reserved
30 Reserved Reserved
31 PLC identi- Connection
32 fier Job header
33
34
® Job data — User job .
36 (message or PLC job)
37
38 :
39 Job status, error number of PLC job
40 Control and acknowledge bits
41
: Reserved
57
58 Life bit monitoring (watchdog)
59 Version number of standard FB

Figure 9-5  Structure of the interface area for group 1 PLCs

Communication User’s Manual
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DB-TD (group 2 PLCs)

1st pointer
7 to user job
—

pw | 15 bL 8|7 DR
0
. Work area of standard function block
2:7 Do not modify this area!
28 16-bit output value of FB-TDOP:PAR
29 Reserved
30 Reserved Reserved
31 PLC identifier Connection
32 Type DB number
33 Assign as 0! Start address
34 Reserved
35 Job status, error number of job
36
: Second pointer
39
40
. Third to seventh pointers
59
60
63 Eighth pointer
64 Control and acknowledge bits
65
Reserved
93
9‘.1 Current
9:7 job from job mailboxes 1 to 8
98 Life bit monitoring (watchdog)
99 Version number of standard function block
100 Send mailbox
133 34 words
Figure 9-6  Structure of the interface area for group 2 PLCs
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Control and DW 40 for group 1 PLCs,

acknowledge bits DW 64 for group 2 PLCs:
Control and acknowledge bits are available in the DB-TD for the following
functions:

— Startirg and nonitoring the gartyp o the function Hock
— Monitoring the acknowledgmensgnd status d the TD
— Configuring the parity check for transferring jobs/messages to the TD

Structure and Control and acknowledge
allocation bL bits DR
15 .87 6543210
R |R |R R
Reserved W|W|W|R‘_‘_|R|W‘
User access: R =Read
W = write

— = Bit not allocated

DR: Control and acknowledge bitfKM data format)

Bit no. Bit value Meaning
7

Switch on parity evaluation
Switch off parity evaluation

Odd parity
Even parity

New value of TD acknowledgment signal status
Old value of TD acknowledgment signal status

Startup of FB 54 has not started.
FB 54 is in startup phase.

Setting this bit to “1” triggers a startup of FB 54. This
bit must be set by the startup organization block.

P PO X X OFr OrRr

Communication User’s Manual
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PLC identifier DW 31:
and connection FB 54 stores a PLC-specific identifier and a connection-specific identifier in
identifier this data word of the DB-TD.
Structure and I?LC identi- Connectionidentifier
allocation fier DL DR
15 12 11 8l 7 43 .0
R R R —
User access: R =Read
— = Bit not allocated
DL: PLC identifier valuel PLC CPU File
(BCD-coded)
01 | PLC 100U CPU103 S5TDO1ST.S5D
02 | PLC90U S5TDO2ST.S5D
PLC 100U CPU 100, CPU 102
PLC 95U S5TDO3ST.S5D

PLC 115U | CPU 941, 942, 943, 944 S5TD50ST.S5D

The PLC identifier is identical to the
two digits in the file name

DR: o - Bit Connection
Connection identifier

(BCD-coded)

AS 511 connection

Parallel connection

Free ASCII protocol (PU-Interface)

Free ASCII protocol (CP 521 Sl)

Free ASCII protocol (CP 523)

L1 connection

N [o|la|h~|W|DN|PF

L2 connection

Communication User’s Manual
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Version number of DW 59 for group 1 PLCs,
FB 54 DW 99 for group 2 PLCs:
The version number of FB 54 is stored in this data word of the DB-TD.

Structure of version Release status Identification let-
number in DB-TD DL ter DR
15 8|7 65 .0
R R 0
User access: R = Read

e DL: Release status of FB 54
Value: 0 to 99

e DR: Identification letter
The identification letter (A to D) of the library number is stored in bits 6

and 7.

Value Identification letter
00 A

01 B

10 C

11 D

9.3.3  Job Data Area (group 2 PLCs only)

You should only set up the job data area DB-APP for group 2 PLCs. It
contains the job and message deitéch must be transferred to the TD. The

size of the job data area depends on the number of jobs and messages which
are entered. The number of the data block DB-APP which is used must not be
the same as that of the DB-TD.
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9.4 Messages and PLC Jobs

The configuration options and the procedures for triggering and transferring messages and PLC jobs are
described below

9.4.1 Configuration Options

Messages Up to 99 evert message axd 99 darm messagesead with o without vari-
ables can ke @nfigured for tle TD.

During the configuration procedure in COM TEX8lach message is assigned
a unique message number (1 to 999), via which it can be triggered by the
PLC.

Note

Event number 0 is a configurable standby message (variables are-not per
mitted). During the startup of the TD, the configured message text is output
instead of the fixed firmware standby message.

PLC jobs PLC jobs are used to trigger certain permanently specified functions via a
user program.
Examples

— Switch operating mode of TD
— Select special screens
— Set date/time

Please refer to appendix B for a list of permissible PLC jobs.
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9.4.2 Triggering Messages and PLC Jobs

Group 1 PLCs Dataareas DW 32 to DW 39 of the DB-TD are made available for the job
entry (PLC job or message). The job or message data are entered by the user
in the job mailbox in order to trigger a job or a message.

¢ A PLC job consists of up to 4 words
(job header and up to three parameters).

* A message consists of up to 7 words
(message header and any message variables).

pw Job mailbox DB-TD
User ™32 | Job header

program 33| |
341 pLCjob -

35
- or ]

36
message ]
37 ]

38
39 | Job status, error number of job

After the TD has accepted the job or the message and transferred all the job
parameters or message variables, FB 54 overwrites the first data word in the
job mailbox with the value O.

A new job (or message) must not be entered until the first data word in the
job mailbox has the value 0.

Communication User’s Manual
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Group 2 PLCs

Pointer to job

Structure of a
job mailbox for
group 2 PLCs

DB number

Start address

Job status,
error number

Dataareas DW 32 to DW 63 of the DB-TD are divided into 8 job mailboxes
with equal access rights, each with a size of four words. The user program
triggers a job or a message by entering a pointer in any free job mailbox.

The pointer indicates the first data word in the DB-APP (job data area with
job/message data). Using pointers in the job mailboxes of the DB-TD allows
the jobs/messages to be entered in the DB-APP without gaps.

DB-TD
8 job mailboxes DB-APP e.g.
User Pointer to _ | Job
program Pointer to Event message
Pointer to
Alarm message

; .

After the TD has accepted the job or the message and transferred all the job
parameters or message variables, FB 54 deletes the pointer from the job mail
box. This causes the first data word in the mailbox to be overwritten with the
value 0.

A new job (pointer to a job or message) must not be entered until the first
data word in the mailbox has the value 0 (see Structure of a Job Mailbox,
DW n+1).

Each of the eight job mailboxes has the following structure:

DL DR
15.. .8 7. .0

DW n+0 KH=00 DB number
Start address

DW n+1 Assign as 0!
DW n+2 Reserved

DW n+3 |Job status, error number of job

Numberof the DB-APP (the job/message data are located in DB-APP).
Permissible values: 10 to 255

Number of the first data word of a job/message in the DB-APP.
Permissible values: 0 to 255

The job status and the error number of the current job are described in
chapter 10.2.5.
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9.4.3 Structure of Event and Alarm Messages

Figure9-7 shows the basic structure of event and alarm messages.

15 14 13 12 11 10 9.. .0
o0 0 X X x X ('\ﬁzsgggg)number Message header
n+1 Number of variable words |
n+2 Variable word 1
n+3 Variable word 2 Variable area
n+4 Variable word 3

Variable word n

Figure 9-7 Message structure

Message header With group 2 PLCs, the pointer in the job mailbox of the DB-TD indicates
the job header

You must enter the following information here:

e Message number (1 to 999)
e Message status
e "Event” or "alarm” mode

15 14 13 12 11 10 9.. .0
| 0 O | X X| X X| Message number (1 to 999) |

Arriving
Departing
Acknowledged

} Message status
Reserved

RO PR OO
OFr FRPORO—

Event message }
Alarm message Mode

¢ Number of variable words (DW n+1)

—Group 1 PLCs: 0to 5
— Group 2 PLCs: 0to 31

If the message does not contain variables, specify the value 0 as the num
ber of variables. The variable area is then not transferred to the TD.

The variables can only be updated by transferring the message again
(“arriving” status, with new variable values).

Variable area The variable area is only required if messages are configured with variables.
Variable word 1 to variable word n: Specify the values of the variables in the
PLC here.
Communication User’s Manual
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9.4.4 Structure of the Output Value to the TD

PLC jobs and messages are transferred to the TD word by word (output value
of DW 28 in DB-TD).

15 14 13 12 11.. .0
[ 0] P[Mmode | Data
Din 0 '
- = | Parallel
. | module
Din 14 —»
Dout -
Assignment of Bits 0 to 14 of the output value are assigned to digital inpité @ O, 14
digital inputs of the parallel module.
Parity The parity bit is used to check the validity of the transferred data.

Proceed as follows if you need to evaluate the parity bit:

¢ Switch on the parity evaluation the control and acknowledge bitsf
the DB-TD, and set the parity to even/odd.

e Configure the parity evaluation in COM TEXT (parity: even/odd) so that
the TD performs a parity check.

Mode Bits 12 and 13 are used to transfer the type of job to the TD.
Bit
13 12 Meaning
0 0 Reserved
0 1 Event message
1 0 Alarm message
Data Bits 0 to 11 are used to transfer the job/message data fblhe

Communication User’s Manual
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9.4.5

Transferring
message header

Transferring Messages

Whenmessages are transferred, the message header is transferred first byte
by byte, followed by the message variables (if configured).

151413 12 11 10 9... ..0
0| P| Mode| z Message number
Transferring variables

1514 13 .8 7. .0
0 | P| Number Variable
9.4.6  Transferring PLC Jobs

Transferring job

Output value (DW 28 of DB-TD)

Message number (1 to 999)
Message status

Event or alarm mode

Parity bit (if parity configured)

Output value (DW 28 oDB-TD)

Variables are transferred to the TD byte by byte.

Number of variable bytes of a message still to be
transferredNumberis decremented by “1” each time a
transfer occurs (i.eaumberhas the value 0 when the last
variable is transferred).

WhenPLC jobs are transferred, the job header is transferred first, followed

Output value (DW 28 of DB-TD)
- Bit not allocated.

Least significant byte of the job number specified by you
in the job header

Number of subsequent parameter bytsnber= 0
means that the job transfer is complete. Other numbers
cause the next job parameters to be transferred byte by byt

Mode: PLC jobs
Parity bit

header by the job parameters (if any).
15141312 11 10 8| 7.. .0

0 | P| M0d6| - |Number Job number
Transferring job
parameters

15141312 11 10 8 |7.. .0

0| P| Mode| i |Number

Parameter byte

L

9-20

Output value (DW 28 of DB-TD)
- Bit not allocated.
Parameters are transferred to the TD byte by byte.

Number of parameter bytes still to be transferigmber
is decremented by 1 each time a transfer occursa(iraber
hasthe value 0 when the last parameter byte is transferred).
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9.5 Configuring with COM TEXT

Table9-1 lists the interface parameters which must be set for a configuration with COM TEXT.
The preset valuesfefed by COM TEXT are also shown.

You can set the parametergdaonfigure - Basic Settings- TDOP Interfaces

Table 9-1 Interface parameters for the parallel connection

Parameter name

Preset value in COM TEXT

Range of values

Parity

Character delay tinfe
Lines 1...9 and 11...14
Lines 10 and 15

None

50 x 10 ms
12)

1

Even; odd; none
(1...500) x 10 ms
0;1

Fixed setting

1) Maximum time allowed between two received characters. If a character is not received by the TD within
this time, a system message is output.
2) 0 =line not required; 1 = line required

Theinterface parameters specified for the TD must be identical to the values configured for the

SIMATIC S5.
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9.6 Connection of Several T ext Displays to One PLC

Wiring of Severaldevices can be operated in parallel when the parallel interface is
transfer line used.

If only the transfer line of one device is wired, transfer errors may occur
when rapid PLC cycles are used. Usdisigitly slow PLC cycles to prevent
this.

The transfer line of every device should be wired to ensure reliable data
transfers.

Preparation A link between all the transfer lines and one valid RLO must be established
for the standard function block before FB 54 is called.

Example:

A Ixy Transfer line, device 1

A Ixz Transfer line, device 2

S F100.0 Intermediate flag for RLO

AN Ex.y Transfer line, device 1

AN Ex.z Transfer line, device 2

R F100.0 Intermediate flag for RLO

A F100.0 Generate RLO from
intermediate flag

140 | L
a1
Fio00 |

14.0:  Transfer line for device 1
14.1:  Transfer line for device 2
F100.0: Group transfer line for all devices

9.7 Interrupt Processing
Saving Whenprogramming process or timed-interrupgamization blocks, make
scratch flags sure that any scratch flags you use:

e forgroup 1 PLCs: FY106 to FY127
e for group 2 PLCs: FY218 to FY255

are saved at the beginning of the interrupt block and reloaded again before
the interrupt block is exited.

Communication User’s Manual
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This chapter describes in detail the data blocks that are required for commu
nication. In doing so, it explains in detail the areas relevant to the user and
how they are used.

Communication User’s Manual
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10.1 The Interface Area

Function Theinterface area is a data block that represents the interface between the ap
plication program and the standard FB. It contains data and pointers to data
areas that are required for exchange of data between the PLC and the operating
unit. A separate interface area has to be created for each operating unit con
nected.

Minimum length The table below details the minimum data block length for the various types
of connection.

Connection Minimum Length in Data Words
AS511 (Group 1) 70
AS511 (Group 2) 185
FAP 185
SINEC L1 228
PROFIBUS 256
PROFIBUS-DP 169
PROFIBUS-DP with IM308C 256

Note

The data block for the interface area must be set up in the CPU RAM. DX
extended data blocks are not permissible. The DB number must be greater
than or equal to 10.

Communication User’s Manual
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10.2  Structure and Description of the Interface Area

Types of Thedescription below applies to the following types of connection:

connection

Setting up the Set

AS511, Group 2 PLCs
AG 95U, AG 100U (CPU 103), A@bU, AG 135U and AG 155U

FAP
PROFIBUS-DP
SINEC L1
PROFIBUS

up the data block for the interface area with the required length for the

interface area type of connection you are using. If you do not use any of the data areas spe
cified in the data block, you do not need to make any entries. The data areas
required by the standard function block are present once the data block has
been set up.

Table 10-1 Assignment of Interface Area for Group 2 PLCs

DW DL DR Usage

0-9 | Standard-B communication area -

This area must not be altered.

10 Data type DB/DX number | Pointer to recipe
mailbox; only text-

1 ad based display units

0 Start address write to these data
words.

12 Length in words For explanation refe
to chapter 1.7.3.

13 Data type DB/DX number | Pointer to successive
recipe mailbox; only
text-based display

14 0 Start address units write to these
data words.

15 Length in words For explanation refe
to chapter 1.7.3.

16 Data type DB/DX number | Pointer to recipe
number mailbox;

ad only text-based dis

17 0 Start address play units write to
these data words.

18 Length in words For explanation refe
to chapter 1.7.3.

19-28 Reserved -

Communication User’s Manual
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10-4

Table 10-1 Assignment of Interface Area for Group 2 PLCs, continued
DW DL DR Usage

29 Operatingunit firmware version The operating unit

30 254 DB number \év(gl'tes toDVY' 2o

31 PLC ID Connection ID The standard FB

writes to DW 31.

32 Data type DB/DX number | 1st job mailbox

33 0 Start address

34 Reserved

35 Job status Error number

36-39 2nd job mailbox As DW 32-35

40-43 3rd job mailbox As DW 32-35

44-47 4th job mailbox As DW 32-35

48-51 5th job mailbox As DW 32-35

52-55 6th job mailbox As DW 32-35

56-59 7th job mailbox As DW 32-35

60-63 8th job mailbox As DW 32-35

64 Synchronization of | Startup of standard | Control and ac

data transfer (see
chapter 1.7.4)

FB, operating mode

knowledgment bit 1

65 Synchronization of | Reserved Control and ac
date, time, schedule knowledgment bit 2
66 Not assigned Hour (0...23) Time (BCD format)
67 Minute (0 — 59) Second (0 - 59)
68 Not assigned
69 Not assigned Day of week (1...7) | Date (BCD format)
70 Day of month Month (1 - 12)
(1-31)
71 Year (0 — 99) Not assigned
72-74 48 scheduler bits To be specified by
user in configura
tion.
75-93 Reserved -
94 0 Job number Copy of last PLC job
95 Parameter 1 processed
96 Parameter 2
97 Parameter 3
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Table 10-1 Assignment of Interface Area for Group 2 PLCs, continued

DW DL DR Usage

98 Life bit monitoring (Watchdog) Default 200 (KF for
mat)

99 Standard FB version number The standard FB
writes to DW 99.

100 Reserved -

101 — | Data handling block error messages (PROro be analyzed by

102 FIBUS only) user

103 - Reserved -

255

(Length according to connection type)

If a pointer to a data area is specified in the interface aréexedit data
types are permissible for that data aresl@ 10-2 lists the permissible data

types.

Table 10-2 Permissible Data Types

Data Type DB/DX Number
0 | DB-type data block 10 to 255
1 | DX-type extended data bloBk 10 to 255

2 | Flag area

Not analyzed

1) Only possible with S5-115U with CPU 945, S5-135U and S5-155U.

Note

Thecommunication area and all areas not used by the connection concerned

are reserved areas.rifihg to reserved areas is illegal for the application

program
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10.2.1 Startup of Standard Function Block and Operating Mode

Assignment of bits
in DR 64

Significance of
bits

Starting the
standard FB

Standard FB error
message

10-6

The standard FB is activated by means of Bit 0. Bit 1 shows the current status
of the standard FB and Bit 2 the operating mode of the operating unit. Figure
10-1 shows the structure of control and acknowledgement bit 1.

L FB startup

FB status

DR 64

Operating mode of the operating unit

-= Not assigned
R = Read only
W = Read and Write possible

Figure 10-1  Structure of Control and Acknowledgment Bit 1 (DR 64 in interface

area)
Bit0=1 Activate FB startup
Bitl=1 FB startup in progress
Bit2=0 Operating unit is online
Bit2=1 Operating unit is dfine

The standard function block has to be started by means of the rightmost byte
of data word 64 in the interface area.

The startup @yanization block used (OB 20/21/22) must write the vélue
(KF format) to data word 64 in order to initiate FB startup and reset all other
control bits.

Example: OB 20/21/22

:C DB 51 51 = DB number of interface area
LKF1
‘T FW 64

In order to reset the operating unit and the standard FB, Bit O in this data
word may also be set by the cyclic program.

Check AKKU 1 to see if the standard FB has issued an error message.

If an error occurs during processing of the function block, the logical-opera
tion result is set to the valde This allows you to branch to your own error
analysis function using the command JC.
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After the standard FB call, AKKU 1 contains the current job status and the
number of any error that has occurred.

The contents of AKKU 1 are illustrated in figure 10-2.

15 12 11 10 8 7

|-|-|-|X|X|X|-|X| Error number

L

Bit is not assigned
X Bitis assigned (Read-only)

Error number in KF data format (see chapter A.3)

FB call terminated with error: error no.
FB call completed without error: O

Job status in KM data format

Bit=1

Bit=1
Bit=1

Bit=1

No job being processed
Job being processed
Job completed without error (low byte is 0)

Job terminated with error
(low byte contains error no.)

Figure 10-2 Contents of AKKU 1 after Invoking Standard FB

Restarting If the PLC restart (automatic or manual) is to be used, Bitifidte FB
startup " in DW 64 of the interface area must not be set directly ga-or
nization block OB21 or OB22. Set the bit indirectly by means of a flag so
that communication with the operating unit can be reliably resumed.

Example program:

Block

Program Code Explanation

OB 21/22

‘AN F 99.0
'SF99.0

OB1

:AF99.0
:JC PB 51

:JU FB xx

Standard~B call

PB 51

'RF99.0
:CDB51
:L KF 0001
T DW 64
‘BE

Interfacearea call

Restart not possible with AGLRU.
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Operating mode
bit

10-8

The operating unit overwrites Bit 2 in DW 64 for the operating mode during
startup and sets it to 0.

If the operating unit is switchedfdfne by operator input on the operating

unit, there is no guarantee that the operating unit will be able to set Bit 2 in
DW 64 to 1. If the PLC sets the acknowledgment bit to 1, the PLC program
can query whether the bit has been reset to 0, i.e. whether the operating unit
is still off-line or is in communication contact with the PLC again.
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10.2.2 Transferring Date and Time to PLC

Transferring date
and time

Synchronization of
transfer

DW 66-71

Transfer of date and time from the operating unit to the PLC can be initiated
by PLC job 41. PLC job 41 writes the date and time to the interface area
where they can be analyzed by the STEP5 program. Figure 10-3 shows the
layout of the data area in the interface area. All data is in BCD format.

DL DR

DW | 15 87 (U
66 Not assigned Hour (0...23)
67 Minute (0...59) Second (0 — 59) 2
68 Not assigned =
69 Not assigned Day of week (1...7)
70| Day of month (1...31) Month (1 - 12) %
71 Year (0...99) Not assigned =

Figure 10-3 Layout of Data Area fdime andDate

Controland acknowledgment bit 2 in the interface area (DW 65) synchronize
the transfer of date and time. If the operating unit has transferred a new date
or time to the PLC by means of the PLC job, it sets the bits shown in figure
10-4. After analysis of the date or time, the STEP5 program should reset the
bits in order that the next transmission can be detected.

DL 65
151413 12 = Not assigned
W|W|W| - | | - | - | - | W = Read and Write possible

—I_— Bit13=1: New time
Bit 14 =1: New date

Figure 10-4  Synchronization Bits for Date and Time

Note

PLC job 41 must not be invoked cyclically or at intervals of less than-5 sec
onds or else communication with the operating unit will be overloaded. In
such cases, error number 502 or 503 will appear on the operating unit.
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10.2.3 Analysing Scheduler Bits

Operating units
usable

Transferring
scheduler times to
the PLC (only if
configured with
COM TEXT only)

Scheduler type

Hourly

Daily

Weekly

Annually

10-10

Theuse of schedulers is only possible with the OP15 and OP17. A scheduler is
a periodically recurring (hourlyaily, weekly annually) time at which a de
fined function is executed, e.g.

— printing out the message ferf
— printing out a screen
— selecting a screen.

When a scheduler time is reached on thet@#corresponding bit is set in
this area.

Dw | 15 Bit no. 0
72 16 1
73 32 17
74 | 48 33

Scheduler no.

Inputfields for scheduler times linked to the process and therefore with a link
to the PLC can be created in screen entries. If a scheduler time is altered by
operator input on the QEhe new scheduler time is then transferred to the
PLC.

Structure of process link:

DL
15.. .8 7. DR .0
1|1|1|1|1|1|1|1 Minutes
DL
15 .8 7. DR .0
Hours Minutes
DL DR
15.. .8 7. .0
1st word 1|1|1|1|1|1|1|1 Day of week
2nd word Hours Minutes
Day of week Sunday = 0
Monday = 1
éaturday =6
DL DR
15.. .81 7. .0
1st word Month Day of month
2nd word Hours Minutes
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Synchronization of
transfer

Note

The process link for the scheduler types "weekly” and "annually” must ex
tend to a length of 2 data words. If not, system message $635 will be re
turned after the scheduler time is entered.

Control and acknowledgment bit 2 in the interface area (DW 65) synchronize
the transfer of the scheduler bits.

If the OP has set a new scheduler bit in the interface area, it also sets the cor
responding bit in control and acknowledgement bit 2 (see figure 1®8). Y
therefore only need to poll this bit in order to be able to detect a change in
the scheduler bits.

DL 65
1514 13 12 8 = Not assigned
W|W|W| - | | - | - | - | W = Read and Write possible
T Bit 15 =1: New scheduler bits

Figure 10-5 Synchronization Bits for Schedulers
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10.2.4 Analyzable Areas of the Interface Area

Operating unit
entries

Operating unit
firmware version

Number of interface
area

Standard FB
entries

PLC and connection
ID

10-12

Theoperating unit enters information in DW 29 and 30 that can be analyzed
by the application program. iting to these data words is illegal for the ap
plication program.

DW 29:
The operating unit stores its firmware version number in DW 20.cén
read that information with the STEP5 program.

DW 30, DL:

Here, the operating unit enters the fixed value 254. At startup the standard
function block checks whether code number 254 is entered in this data word.
If it is not, the standard FB aborts processing and returns an error message.

DW 30, DR
Here, the operating unit enters the number of the data block for the interface
area configured in Pr@bl or COM TEXT

The standard FB enters information in DW 31 and 99 that can be analyzed by
the application program. kiting to these data words is illegal for the ap
plication program.

DW 3L

The standard function block enters an ID for the PLC type and for the
connection type in the interface area. The structure of the data word is shown
in figure 10-6. Details of the assignment are shown in tables 10-3 and 10-4.
The PLC ID shown in table 10-4 matches the file name for the standard
function block.

Example:
PLC ID =69
File name for standard function block = S55E3T.S5D

DL DR
15 12 11 8|7 4 3 0
T
PLIC ID Connection [Not assigned

Figure 10-6  Assignment of DW 31 in Interface Area
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Table 10-3 Connection ID

Value Connection
AS511(via CPU interface Sli1)
Parallel

FAP (via CPU interface SI12)

FAP (via CP 521 SI)

FAP (via CP 523)

SINEC L1 (via CP 530)
PROFIBUS

PROFIBUS-DP

O N0 W|N|PF

Table 10-4 PLC ID

PLC ID PLC CPU
(BCD format)
Bit 12-15| Bit8-11
0 2 AG 90U
AG 100 U CPU 100, CPU 102

0 3 AG 95U > 6ES5 095-8MB02
with PROFIBUS

0 1 AG 100 U CPU 103

5 0 AG 115U CPU 941 -944

5 1 AG 115U CPU 945

2 4 AG 135U CPU 922> 9,
928-3UA12, 928B

6 9 AG 155U CPU 946/947, 948

Standard FB version DW 99
number The standard function block enters its version number in this data word.

15 8| 7

DW 99 | Version number (0 to 99)
in KF format (fixed-point)

(o]

5 0
Not assigned

py)
B

(Code letter from standard library no.)

o0 w>»
PR OO
rOoro—

(R = Read only)
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Data handling
block error
messages

Life bit monitoring

10-14

DW 101, 102

In the case of a PROFIBUS connection via CP5430/31 the data handling
blocks store any error messages in these data words. A detailed description of
the errors is given in the SINEC manual.

Layout:

DL DR
DW 101 ANZW
Dw 102 Not assigned PAFE
DW 98

At regular intervals the operating unit inverts a bit in the interface area that is
not accessible to the us@&he standard FB counts how often it is invoked
between two inversions of that bit. If the number of calls (cycles) exceeds a
predefined figure, the standard FB passes error mes$ade AKKU 1.

You enter the maximum number of FB calls permitted without the error
message being triggered in this data word. If the data word is overwritten
with the valueD, the standard FB enters the default figur@@d .

If the application program cycle times are too short, ertérchn result even
if the connection is good. In such cases, enter a higher figure for the maxi
mum number of calls, €.§000.
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10.2.5 Use of PLC Jobs

Description

PLC job structure

Job mailboxes in
the interface area

Initiating a PLC job

PLC jobs can be used to initiate functions on the operating unit from the
STEPS5 program. Such functions include the following:

— displaying screens

— setting date and time

— printing out the message ferf

— altering general settings

A PLC job is identified by its job number. Depending on the PLC job in
question, up to three parameters can then be specified. The PLC jobs possible
are listed in appendix|B together with their parameters.

A PLC job always consists of 4 data words. The first data word contains the
job numberData words 2 to 4 are used to transfer up to three parameters
depending on the function in question. The basic structure of a PLC job is
shown in figure 10-7. The 4 data words for the PLC job can be stored at any
location on the PLC.

DL DR
1st word 0 Job no.
2nd word Parameter 1
3rd word Parameter 2
4th word Parameter 3

Figure 10-7  Structure of a PLC Job

A job mailbox in the interface area contains a pointer to the address at which
the actual PLC job is located. When you want to initiate a PLC job, you enter
the pointer in the job mailbox.

The interface area contains 8 job mailboxes in all. This means that multiple
PLC jobs can be initiated in succession. The order in which the PLC jobs are
processed by the operating unit does not, howéease to be the same as the
order in which they are placed in the interface area.

When you enter a pointer to a PLC job in the interface area, the standard FB
initiates transfer to the operating unit.

You should first enter the actual data for the PLC job in the relevant memory
area, e.g. a data block. Then enter the pointer to the memory area in the job
mailbox. When doing so, first enter data in [3&and then in DW32.
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Release 05/99

10-15



Communication Data Areas

Example of PLC
job

10-16

Oncethe operating unit has received the PLC job, the pointer is deleted from
the job mailbox. This means that the standard FB overwrites the first data
word with the value 0”. Only then has the standard FB fully processed the
PLC job thus allowing the job mailbox to be written to by the STEPS pro
gram again. The operating unit does not issue any acknowledgment that the
PLC job is being processed or has in fact been executed.

Below is an example based on PLC job 51, “Select Screen”.Screen number 5
is to be activated on an OP17 and the cursor is positioned on screen entry 0 in
the second field. Figure 10-8 shows a schematic representation of the assign
ment of the first job mailbox. The actual PLC job is located in data block 100
from DW 4 onwards. 8ble 10-5 lists the associated STEP5 program.

Interface area DB51

DW32 0 100 Pointer to PLC job
DW33 0 4

DwW34 DB100
DW35
DWA4 0 51
DW5 5
DW6
DW7

Figure 10-8  Assignment of 1st Job Mailbox, DW 32 to DW 35
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Table 10-5 Example Program for PLC Job
Block Program Code Explanation

OB1 ‘AF1.0 Activate PLC job, set flag once
:JC FB 41 only

FB 41 :C DB 51
:L DW 32
L KF +0 Only enter job if the job mailbox is
><F empty
:BEB
.LKY 0,4 PLC job starts at DW
‘T DW 33
:L KY 0,100 PLCjob isin DB 100
‘T DW 32
‘RF1.0

DB 100 DW 4 KY 0,51 Jobnumber 51 for screen selection
DW 5 KY 0,5 Parametefl: Screen number 5
DW 6 KY 0,0 ParameteR: Screen entry O
DW 7 KY 0,2 ParameteB: Field number 2

Current PLC job
status and error
number

The fifth data word in the job mailbox shows the current status of the PLC
job and any error number that has occurred.

After the standard FB has been invoked, this data word contains the same
information as Accumulator 1. Figure 10-9 shows the contents of accumula
tor 1. One exception to this is BitN\b job being ppcessedThat bit is not set

in the interface area.

DL DR
15 12 11 10 8 7 0 - Bit is not assigned
-|-|-|R|R|R|-|R| Error number ‘ R = Read only
\— Error number
Job status
Bit=1  No job being processed
Bit=1  Job being processed
Bit=1  Job completed without error
(low byte is 0)
Bit=1  Job terminated with error
(low byte contains error no.)
Figure 10-9 Job Status and Error Number for PLC Jobs
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DL contains the job status. The bits are set by the standard FB. If the PLC job
is completed without an errdhe standard FB sets DR to the valuéf the

PLC job is terminated with an err@R contains the error numbém ex

planation of the error numbers is given in appendix A.3.

Copy of last PLC DW 94-97.
job A copy of the PLC job last processed (job no. and parameters) is stored in

these 4 data words.

Communication User’s Manual
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10.3

Function

Assignment Data Block DB-ZU

If the PLC and operating unit are connected B, SINEC L1, PROFIBUS or
PROFIBUS-DPan assignment DB must be set up. This contains a list of all
configured operating units connected to the PLC.

An area of 16 data words is required for every operating unit connected, as
follows:

DW 0
: Area for operating unit 1
DW 15
DW 16
: Area for operating unit 2
DW 31:
DW (x-1)x 16
: Area for operating unit x
DW xx16 —1
DW 240
: Area for operating unit 16
DW 255

If there are more than 16 operating units, DB-ZU must be distributed across
several data blocks (maximum length 256 DW in each case).

When the standard FB is invoked, the assignment DB and the device number
of the operating unit are transferred as parameters. The device number is the
area in the assignment DB in which the entries for the operating unitare lo
cated.

Example:

The entries for the operating unit are located at DW 32 to DW 47. i.e. in
Area 3. The assignment DB is DB 52. The call for the standard FB 58 in the
case of PROFIBUS-DP is thus as follows:

'L KY 52,3

:JU FB 58

Note

* Theassignment data block DB-ZU must be set up in the CPU RAM. DX
extended data blocks are not permissible.

e The DB number must be greater than or equal to 10.

e DB-ZU is only analyzed during startup of the standard FB. If subsequent
alterations are made, the standard FB must be restarted.

¢ In the case of simultaneous use of multiple standard FBs on one PLC (for
different connections) a common DB-ZU can be used.

What the entry for an operating unit looks like in detail is shown in table
10-6. The entries shown are required for every operating unit connected.
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Connection-specifientries should be entered in DW n+4 and DW n+9 to
DW n+13 by the usekVhich data words are relevant to which type of-con
nection is shown in table 10-7.

Table 10-6 Assignment of an Area in DB-ZU
DW DL DR Usage
n+0 | Reserved DB number of inter | To be specified by
face area user
n+1 Reserved -
n+2 | Standard FB version number -
n+3 | Job status Error number To be analyzed by
user
n+4 Connection-specific entry To be specified by
user
n+5 | Data type DB/DX number Pointer to receive
0=DB mailbox; specified
1= DX by user
nt6 |0 Start address
(DW number)
n+7 | Data type DB/DX number Pointer to send mail
0=DB box; specified by
1= DX user.
n+8 |0 Start address
(DW number)
n+9 Connection-specific entries To be specified by
n+10 user
n+11
n+12
n+13
n+14 Reserved -
n+15

n = (Device number —-1) * 16

10-20
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Table 10-7 Assignment of Connection-Specific Entries
DW For FAP For For PROFIBUS | For SINEC L1
PROFIBUS-DP
n+4 CP address Not relevant Not relevant Not relevant
n+9 Not relevant Addressing me- | PROFIBUS pa- | L1 parameters
thod rameters
n+10
n+1l | Interfaceparame Not relevant
n+12 ters Not relevant Not relevant
n+13
DWn+0 DB no. of interface aea
In this byte the user should enter the number of the data block that is acting
as the interface area.
The standard FB checks that the number specified here matches the number
specified in the configuration. If it does not, the standard FB terminates and
returns an error message.
DW n+2 Standard FB version numbet
The standard function block enters its version number in this data word of the
assignment data block.
15 8 7|65 0
DW 59 (99) | Version number (0to 99) | R| R| Not assigned
in KF format (fixed-point)
(Code letter from standard library no.) A 0O
B 01
cC 10
(R = Read only) D 1 1
DW n+3 Current PLC job status and error number:

DL: The function block enters the job status in this byte.

DR: The standard FB enters the number of any error that has occurred on
the current application in this byte.

This data word contains the same information as the accumulator immedi
ately after the standard FB has been invoked. For more information on error
handling in the standard function block, refer to appendix A.3 at the end of
this manual.

DW n+5 and n+6,
DW n+7 and n+8

Pointer to send and eceive mailboxes

These data words contain pointers to the send and receive mailboxes. The
mailboxes themselves can be stored at any location on the PLC. These mail
boxes can not be used by the uséey are intended for internal communica
tion only. The length of each mailbox depends on the type of connection.
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10-22

ConnectionType Data Words for
Send and Receive Mailboxes

FAP

— All CPUs except CPU 945 50

— CPU 945 128

SINEC L1 34

PROFIBUS 128
PROFIBUS-DP 41
PROFIBUS-DP with IM308C 41-12%

1) Dependent on block size used

The permissible data types for the pointers are listed in table 10-8.

Table 10-8 Permissible Data Types

Data Type DB/DX Number
0 | DB-type data block 10 to 255
1 | DX-type extended data blogk 10 to 255

2) Only possible with S5-115U with CPU 945, S5-135U and S5-155U.

Example:

Sendand receive mailboxes have been set up in DB 58 with a combined
length of 100 words. Data words DW 5 to DW 8 are then assigned as follows:

Receive mailbox (DW 0..49)

DW 5: KY 0,58 (Datatype: 0; DB no.: 58)
DW 6: KY 0,0 (Startaddress: 0)

Send mailbox (DW 50..99)

DW 7: KY 0,58 (Datatype: 0; DB no.: 58)
DW 8: KY 0,50 (Startaddress: 50)

Note

e Send and receive mailboxes must not overlap. An overlap will not be
recognized by the standard FB and may result in malfunctions!

e The addresses of the two mailboxes are only read when the standard FB
is started up and must therefore not be altered during normal operation.
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Userdata areas are used for the purposes of data exchange between the PLC
and the operating unit.

These data areas are written to and read by the operating unit and the applica
tion program in alternation during the process of communication. By analys
ing the data stored there, the PLC and operating unit reciprocally initiate pre
defined actions.

This chapter describes the function, layout and special features of the various
user data areas.
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11.1  Overview

Definition Userdata areas can be located in any memory area on the PLC. User data
areas include messages, recipes and trends, for example.

Range of functions Which user data areas are possible depends on the operating unit used and the
configuration software.able 1-1 summarizes the range of functions avail
able on the individual operating units.

Table 11-1 User Data Areas Usable According to Type of Operating Unit

User data area TD10 | TD20 | TD17 | OPS5 OP7 | OP15 | OP25 | OP27 | TP27
OP17 | OP35 | OP37 | TP37
OP20
Event messages X X X X X X X X X
Alarm messages - X - X X X X X X
PLC jobs X X X X X X X X X
Recipes - - - X X X X X X
System keyboard assignment — X X X X X X X -
Function keyboard assignment — - - X X X X X -
LED assignment - - - - X X X X -
Scheduler - - - - - X - - -
Date and time X X X X X X X X X
Screen number - X - X X X X X X
User version X X X X X X X X X
Trend request area - - - - - - X X X
Trend transfer area - - - - - - X X X
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11.2 Event and Alarm Messages

Definition

Event messages

Alarm messages

Acknowledgment

Message initiation

Messagesonsist of a fixed text component and/or variables. The text and
variables are usetefinable.

Messages are subdivided into event messages and alarm messages. The pro
grammer defines what is an event message and what is an alarm message.

An event message indicates a status, e.g.
e Motor switched on

e PLC in manual mode

An alarm message indicates a fault, e.qg.
e Valve not opening

e Motor temperature too high

Sincealarm messages indicate abnormal operating statuses, they have to be
acknowledged. They can be acknowledged either by

e operator input on the operating unit

¢ setting a bit in the PLC acknowledgement area.

A message is initiated by setting a bit in one of the message areas on the
PLC. The location of the message areas is defined by means of the cenfigura
tion software. The corresponding area must also be set up on the PLC.

As soon as the bit in the PLC event/alarm message area has been set and that
area has been transferred to the operating unit, the operating unit detects that
the relevant message has "arrived”.

Converselywhen the same bit is reset on the PLC by the operating unit the
message is registered as having "departed”.
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Message areas Table11-2 shows the number of message areas for event and alarm messages,
the number of alarm message acknowledgement areas-¢Pajaerating unit
and operating unit- PLC) and the overall length of all areas for each of the
various operating unit models.

Table 11-2 Operating Unit Message Areas

Unit Event message area Alarm messages area/
Alarm message acknowledge-
ment area
Number | Length (words) Number | Overall length per
per type | type (words)
TD10 4 64 - -
TD20 4 64 4 64
TD17 4 63 - -
OP5 4 32 4 32
OP7 4 32 4 32
OP15 4 63 4 63
OP17 4 63 4 63
OP20 4 64 4 64
OP25, OP35| 8 125 8 125
OP27, OP37| 8 125 8 125
TP27, TP37 | 8 125 8 125
Assignment of A message can be configured for every bit in the message area configured.
message bit and The bits are assigned to the message numbers in ascending order
message number )
Example:

Let us assume that the following event message area has been configured for
the SIMATIC S5 PLC:

DB 60 Address 43 Length 5 (in words)

Figure 1L-1 shows the assignment of all 80X 16) message numbers to
the individual bit numbers in the PLC event message area.

That assignment is performed automatically on the operating unit.

15 0
Dataword43 16| [ [ | | [ [ [ [ [ [ ] ][t

EEEEERE

.

XK

.
.

\
Data word 47 80\ ‘ ‘ ‘ ‘ ‘ ‘
/

Message number

Figure 11-1  Assignment of Message Bit and Message Number
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Acknowledgement If the PLC is to be informed of acknowledgement of an alarm message on the
areas operating unit or if the acknowledgement is to be issued by the PLC itself,
the appropriate acknowledgement areas must be set up on the PLC as fol
lows:

e Acknowledgement aea operating unit - PLC:
This area is used to inform the PLC when an alarm message has been ack
nowledged by operator input on the operating unit.

* Acknowledgement aea PLC - operating unit:
This area is used to acknowledge an alarm message by the PLC.

These acknowledgement areas must also be specified in the configuration
underArea Pointers

Figure 1-2 shows a schematic diagram of the of the individual alarra mes
sage and acknowledgement areas. The acknowledgement sequences are
shown in figures 1-4 and 1-5.

Operating Unit PLC

Alarm messages area

!

Internal processing /
link

Acknowledgement area
PLC — operating unit

ab

Acknowledgement area
operating unit — PLC

Figure 11-2  Alarm Message and Acknowledgement Areas

Assignment of Eachalarm message has a message nuriibet message number is assigned
acknowledgment the same bit number in the alarm messages area as the bit number it is as
bit to message signed in the acknowledgement area. Under normal circumstances; the ac
number knowledgement area is the same length as the associated alarm messages area.

If the length of an acknowledgement area is not equal to the overall length of
the associated alarm messages area and there are succeeding alarm messages
and acknowledgement areas, the following assignment applies:

Alarm messages area 1 Acknowledgement area 1
Alarm message no. 1 Acknowledgement bit for alarm message no. 1
Bit|15 0 Bit|15 0
16 s 1 16 e 1
32| 17 32 17
48] e 33
Alarm messages area 2 Acknowledgement area 2
Alarm message no. 49 Acknowledgement bit for alarm message no. 49
Bit |15 0 Bit|15 0
64 . 49 64 .. 49
(<101 I 65 (<101 I 65

Figure 11-3  Assignment of Acknowledgement Bit and Message Number
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Acknowledgement area
PLC - operating unit

Acknowledgment area
Operating unit — PLC

11-6

A bit set by the PLC in this area effects acknowledgment of the correspond
ing alarm message on the operating unit. Reset the bit when you reset the bit
in the alarm messages area. Figure 11-4 shows the signal diagram.

The acknowledgement area PLCoperating unit

¢ must follow on immediately from the associated alarm messages area,
e must have precisely the same polling time and
* may not be any longer than the associated alarm messages area.

If the physical location of acknowledgement area PL©perating unit does
not follow on from the alarm messages area, system message $655 is issued
when the operating unit starts up.

Alarm messages area_____| L

Acknowledgement area
PLC - operating unit

Acknowledgment via PLC

Figure 11-4  Signal Diagram for Acknowledgement Area PL@perating Unit

If a bit in the alarm messages area is set, the operating unit resets the corre
sponding bit in the acknowledgement area. If the alarm message is acknowl
edged on the operating unit, the bit in the acknowledgement area is set. In
this way the PLC can detect that the alarm message has been acknowledged.
Figure 1L-5 shows the signal diagram.

The acknowledgement area operating uniPLC must be no longer than the
associated alarm messages area.

Alarm messages area_____| I

Acknowledgement area
operating unit- PLC

Acknowledgment via operating unit

Figure 11-5 Signal Diagram for Acknowledgement Area Operating UnRLC
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Size of acknowl-
edgement areas

Theacknowledgement areas PL-Coperating unit and operating unit
PLC must not be any longer than the associated alarm messages areas. They

can, howeverbe smaller if acknowledgement by the PLC is not required for

all alarm messages. Figurg- illustrates such a case.

Alarm messages area Reduced-size
Alarm messages alarm messages
that can be acknowledgement area
acknowledged Bit 0 Bit 0
Bit n Bit n
' |
P |

Alarm messages ~ Bitm
that cannot be
acknowledged

Figure 11-6  Reduced-size Acknowledgement Area

Note

Placeimportant alarm messages in the alarm messages area starting at Bit O

in ascending order

The two associated bits in the alarm messages area and acknowledgement

area must not be set simultaneously
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11.3  Keyboard and LED Assignment Areas

Usage

Note re. touch
panels

Requirement

Transfer

Value assignment

11-8

Key strokes on the operating unit can be transmitted to the PLC and analyzed
there. In that wayan action such as "switch on motor” can be initiated on the
PLC.

The operating units have LEDs on the function keys. Those LEDs can be
controlled from the PLC. This means, for example, that in specific situations,
it is possible to indicate to the operator by switching on an LED which key
should be pressed.

Touch panels have no keyboard and no LEDs which are assigned to keys. For
that reason, you do not need to set any area pointers indfol the key
board and LED assignment.

In order to be able to analyze key strokes and control the LEDs, associated data
areas (also referred to as assignment areas) have to be set up on the PLC and
specified in the configuration asea pointers

The keyboard assignment areas are transferred automatically to the PLC
whenever a key is pressed on the operating unit. Configuration of a polling
time is therefore not necessafymaximum of two simultaneously pressed
keys are transmitted at once.

e All keys (except SHIFT key

As long as the key remains pressed, the assigned bit in the keyboard as
signment area has the value 1; otherwise its value is 0.

Bit value

! ‘L K d
0 o D = Key presse

7

e SHIFT key (devices having a text-based display only)
The first time the SHIFT key is pressed, the assigned bit in the keyboard
assignment area takes on the vdlu&his condition remains the same
even when the key is released and stays that way until the SHIFT key is
pressed again.

Bit value
! ‘ i ‘ D = SHIFT key
0 > t

pressed
Note

If the operating unit is switchedfafr disconnected from the PLC while the
key is depressed the corresponding bit in the keyboard assignment area
remains set.
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11.3.1 System Keyboard Assignment Area

Layout The system keyboard assignment area is a data area with a fixed length. The
precise length depends on the operating ualler'11-3 gives the details.

Table 11-3 Length of System Keyboard Assignment Area

Operating unit Length in words
TD20 1
OP20, 2
OP5, OP15,
OP7, OP17
OP25, OP35, 3
OP27, OP37

Each key on the system keyboard is assigned a specific bit in the system key
board assignment area. Exception: DIR key on OP5/15 and cursor keys.

The system keyboard assignment area must also be specified in the-configu
ration undeArea Pointers, Jipe: System KeybahrThis assignment area can
only be created on orfel C and only oncen that PLC.

Keyboard assignment for TD20

Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
L ~| ¢
Bl LTI [® [ [ [e]
Keyboard communication bit
Keyboard assignment for TD17
Bit number
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ENTER ESC HELP| 4stword
— 2nd word
Keyboard communication bit
Keyboard assignment for OP5 and OP15
Bit number
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEL o
B B 1 IS > T =] d—— 1stword
/ 9 | 8| 7 eF 5E 4D 3C 2B 1A 0 2nd word

Keyboard communication bit
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Keyboard assignment for OP7 and OP17

Bit number
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

_ SHIFT| INS ENTER ESC ACK | HELP
+/ . DEL — 1st word
F E D C B A
/ 9 | 8| 7| 6| 5| 4] 3| 2|1 0 — 2nd word

Keyboard communication bit

Keyboard assignment for OP20

Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
| L[S N » i =] Ll 1stword
/ ols| 7] 6| & a3 21" o 2nd word
Keyboard communication bit
Keyboard assignment for OP25 and OP27
Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
Y z wXs T °
L || A e »| bBo7 =| d— 1stword
E_F|C,D/A BIK L|i 5J 6,HlQ_RIOPIM N U ond word
)i Reserved — 3rd word
Keyboard communication bit
Keyboard assignment for OP35 and OP37
Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
( B \| NS - AZZ = 2
— +H-| | AZ DEL EN% Oe0 Eic SK HELPi 1st word
Y+Z QR J A/BTAB G H EF c7c o,.P M5 K,LWXUVS T = ond word
J Reserved — 3rd word

Keyboard communication bit

Note

Unusedbits must not be overwritten by the application program.

Keyboard The keyboard communication bit acts as a check bit. Every time the key

communication bit board assignment area is transferred from the operating unit to the PLC it is
set to the valué and should be reset by the application program after-analy
sis of the data area.

By regular reading of the communication bit, the application program can
ascertain whether the system keyboard assignment area has been transferred
again.
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11.3.2 Function Keyboard Assignment Area

Data areas Operatompanels have a function keyboard which can be assigned an area in
the PLC memoryThe function keyboard assignment area can be divided into
separate data areas whose number and length depends on the OP concerned.

Data areas OP5/15/20 OP25/35
OP7/17 OP27/37
Max. number 4 8
Overall length of all data areas (words) 4 8
Key assignment The assignment of the individual keys to the bits in the data areas is specified

when the function keys are configured. This involves specifying a number
within the assignment area for each.key

The function keyboard assignment area must also be specified in the eonfigu
ration undeArea Pointers, Jpe: Function Keyboak

Keyboard Bit 15 in the last data word efachdata area is the keyboard communication

communication bit bit. It acts as a check bit. Each time the keyboard assignment is transferred
from the OP to the PLC, the keyboard communication bit is set to the value
1. Following analysis of the data area by the application program, the key
board communication bit should be reset.

By regular reading of the communication bit, the application program can
ascertain whether a block has been transferred again.
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11.3.3 LED Assignment Area

Data areas The LED assignment area can be divided into separate data areas as shown in
the table below

Data areas OP7/15/1720 OP25/35
OP27/37

Max. number 4 8

Overall length of all data areas (words) 8 16

The LED assignment area must also be specified in the configuration under
Area Pointers, Jpe: LED Assignment

LED assignment The assignment of the individual LEDs to the bits in the data areas is speci
fied when the function keys are configured. This involves specifying a bit
number within the assignment area for each LED.

The bit number (n) identifies the first of two consecutive bits that control a
total of four diferent LED statuses (see table4):

Table 11-4 LED Flashing Frequency for all OPs except OP17

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashes at approx. 2 Hz
1 0 Flashes at approx. 0.5 Hz
1 1 Permanently lit

Onthe OP17, the K keys have two-color LEDs (red/green). The resulting
LED functions are detailed in tablé-5.

Table 11-5 LED Colors for OP17

Bitn+ 1 Bit n LED Function
0 0 Off
0 1 Flashes red
1 0 Permanently red
1 1 Permanently green
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11.4  Screen Number Area

Usage The operating units store information in the screen number area about the
screen activated on the operating unit.

This enables information about the current display contents of the operating
unit to be transmitted to the PLC and from there, in turn, to initiate specific
responses such as the activation of another screen.

Requirement If the screen number area is to be used, it must be specified in the cenfigura
tion as arArea Pointer It can only be created on oR&C and only oncen
that PLC.

The screen number area is transferred automatically to the PLC whenever a
change is registered on the operating unit. Configuration of a polling time is
therefore not necessary

Layout The screen number area is a data area with a fixed length. The precise length
depends on the operating uniable 11-6 gives the details.

Table 11-6 Length of Screen Number Area

Operating unit Length in words

TD20 2

OP20, 2

OP5, OP15,

OP7, OP17

OP25, OP35, 5

OP27, OP37,

TP27, TP37

The layout of the screen number area in the PLC memory for the various op
erating units is detailed below

TD20, OP20, OP5/15, OP7/17

15 8|7 0
1st word Current screen type Current screen number
2nd word Current entry number Current input field no.
Entry Assignment
Current screen type 1: Screen
2: Recipe
3: Function screen
Current screen/recipe number 1to 99
Current entry number 1to 99
Current input field number 0 to 32, (0: Entry number)

Communication User’s Manual
Release 05/99 11-13



User Data Areas for the SIMATIC S5

11-14

At message level, the menu level and when displaying a direatbbytes
in the screen number area have the valye FF

Forfunction screens the screen number area is assigned as follows:

15 8|7 0
1st word 3 Function screen number
2nd word FFH Current input field no.
OP25/35,0P27/37, TP27/37
15 0
1st word Current screen type
2nd word Current screen number
3rd word Reserved
4th word Current input field number
5th word Reserved
Entry Assignment
Current screen type 1: Screen

4: Fixed window
5: Alarm message window
6: Event message window

Current screen number

1 to 65535

Current input field number

1 to 65535

For function screens the current screen number is assigned as follows:

Value Explanation
1 Alarm message screen
2 Event message screen
3 Alarm buffer
4 Event buffer
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11.5 Trend Request and T ransfer Areas

Trends A trend is the graphical representation of a value from the PLC. Reading of
the value can be time-triggered or bit-triggered, depending on the configura
tion.

Time-triggered The operating unit reads the trend values cyclically at time intervals specified

trends in the configuration. ime-triggered trends are suitable for continuous pro

gressions such as the operating temperature of a.motor

Bit-triggered The operating unit reads either a single trend value or the complete trend

trends buffer as a result of a trigger bit being set. This is specified in the configura
tion. Bit-triggered trends are normally used to display values that area subject
to rapid variation. An example of this is the injection pressure for plastic
mouldings.

In order to be able to activate bit-triggered trends, corresponding data areas
have to be specified in the configuration (unélexa Pointer}) and set up on

the PLC. The operating unit and the PLC communicate with one another by
means of those areas.

The areas required are the following:

— Trend request area

— Trend transfer area 1

— Trend transfer area 2 (required with switchfeubnly)

In those configured areas, each trend is permanently assigned the same bit.
This means that each trend is uniquely identifiably in all areas.

Switch buffer The switch bufer is a second btdr for the same trend that can be set up in
the configuration.

While the operating unit is reading the values fronfdyuf, the PLC writes
data to bufer 2. If the operating unit is reading baf2, the PLC writes to
buffer 1. This prevents the PLC overwriting the trend data while it is being
read by the operating unit.
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Division of data
areas

Trend request area

Trend transfer
areal

Trend transfer
area 2

11-16

Theindividual areas — i.e. the trend request area and trend transfer areas 1
and 2 — can be divided into separate data areas with a predefined maximum
number and length (tabld. 7).

Table 11-7 Division of Data Areas

Data areas
Request Transfer
1 2
Max. number per type 8 8 8
Overall length of all data areas 8 8 8
(words)

If a screen with one or more trends is opened on the operating unit, the oper
ating unit sets the corresponding bits in the trend request area. After deselec
tion of the screen, the operating unit resets the corresponding bits in the trend
request area.

The trend request area can be used by the PLC to ascertain which trend is
currently being displayed on the operating unienls can also be triggered
without analysis of the trend request area.

This area is used for the purpose of triggering trends. In the S5 program, set
the bit assigned to the trend in the trend transfer area and the trend-commu
nication bit. The operating unit detects the trigger and resets the trend bit and
the trend communication bit. It then reads a single value or the whéde, puf
depending on the configuration.

Example of a trend transfer area with a length of 2 data words

Bit number
151413 12 1110 9 8 7 6 54 3 2 1 0

1st word
2nd word | /

Trend communication bit
Until the trend communication bit has been reset, the trend transfer area can

not be altered by the S5 program.

Trend transfer area 2 is required for trends that are configured with a switch
buffer. Its layout is precisely the same as that of trend transfer area 1.
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11.6  User Version

Usage Whenthe operating unit is started up, a check can be carried out as te wheth
er the operating unit is connected to the correct PLC/the correct CP module.
This important in cases where multiple operating units are in use.

To perform the check, the operating unit compares a value stored on the PLC
with the value specified in the configuration. This ensures compatibility of

the configuration data with the S5 program. If the values do not mateh, sys
tem message $653 is displayed on the operating unit and the unit is restarted.

In order to be able to use this function, the following values must be speci
fied in the operating unit configuration:

¢ Details of configuration version; value between 1 and 255.

— COM TEXT:
General parameters

— ProTool:
System- Settings
e Datatype and address of the version value stored on the PLC:

— COM TEXT:
Area pointer listsUser \érsion Aea field

— ProTool:
System- AreaPointers
SelectUser \érsionin theType:box.
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11.7 Recipes

Definition

Condition

Transfer of data re-
cords

Synchronization

11-18

A recipe is a combination of variables forming a fixed data structure. That
structure is defined in the configuration and supplied with data on the-operat
ing unit. The structure can not subsequently be modified from the operating
unit.

As the data structure can be assigned new data many timetheweata is
referred to as a data record. Those data records are stored (created), loaded,
deleted and edited on the operating unit. The data is stored on the operating
unit, thus saving memory space on the PLC.

Using a recipe ensures that by transferring a data record to the PLC, multiple
items of data are receiva@nultaneouslyandin synchronized fashionby
the PLC.

The use of recipes is subject to the following hardware requirements:

e QOperating unit
with text-based display: OP5, OP7, OP15, OP17, OP20
with graphics display: OP25, OP27, OP35, OP37

with touch screen: TP27, TP37
e PLC
Group 2: S5-95U, S5-100U with CPU103,

S5-15U, S5-135U, S5-155U

Data records can be transferred from the operating unit to the PLC or from
the PLC to the operating unit.

Data records are transferred from the operating unit to the PLC in order to set
specific values on the PLC, e.g. for the production of orange juice.

In the same waydata can be read from the PLC and stored on the operating
unit as a data record in order to save details of a successful combination of
values, for example.

Note

With graphics displays, only the variables are used when transferring data
records. In order to transfer a data record from a data medium (such as Flash
memory of floppy disk) to the S5, that record must first be written to the
variables.

A basic feature of recipes is that the data is transferred in synchronized fash
ion and uncontrolled overwriting of data is prevented. In order to ensure co-
ordinated transfer of data records, bits are set in control and acknowledgment
bits 1 in the interface area.
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11.7.1

Definition

Selecting method

of transfer

Transfer of Data Records

Datarecords can be transferred from the operating unit to the PLC or from
the PLC to the operating unit in two féifent ways. The two methods of
transfer are "direct” and "indirect”. The transfer method setting relates pri
marily to transfer in the direction operating unitPLC.

In the case of text-based display units only "indirect” transfer from the oper
ating unit to the PLC is possible. In the case of graphics displays, transfer in

the direction operating unit PLC can be "direct” or "indirect”. "Indirect”
transfer from the PLC to the operating unit is not possible with the BI®IA

S5.

The choice of transfer method depends on the configuration software used
(COM TEXT or ProDol) and the operating unitable 11-8 shows the fea
tures of a recipe according to the operating unit and the configuratien soft

ware.

Table 11-8 Rrecipe Transfer According to Operating Unit and Configuration Software
Operating unit Direction of Created in
ERETS T ProTool ProToollLite COM TEXT
OP5, OP15 OP - PLC Indirect Indirect Indirect
PLC - OP Direct Direct Direct
OP7, OP17 OP - PLC Indirect Indirect Indirect
PLC - OP Direct Direct Direct
OP20 OP - PLC — — Indirect
PLC - OP — — Direct
OP25, OP35 OP - PLC Indirect/direct — —
PLC - OP Direct — —
OP27, OP37 OP - PLC Indirect/direct — —
PLC - OP Direct — —
TP27, TP37 TP - PLC Indirect/direct — —
PLC - TP Direct — —

Direct transfer

When a data record is written, the variables of the data record are written

directly to the address defined in each case. When a data record is read di
rectly, the variables are read from the PLC system memory onto the-operat
ing unit.

In ProTool, variables which are to be transferred directly must have a link to
the PLC as well as the attributérite directly . Variables to which no
address on the PLC is assigned are not transferred.

Communication User’s Manual
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Indirect transfer

All variables of the data record are written to a temporary storage area on the
PLC. In the case of operating units with text-based disfhay temporary

storage area is the recipe mailbox, in the case of operating units with graph
ics display the data mailbox. The recipe mailbox contains the values of the
variables and their addresses. The data mailbox contains only the values of
the variables, the addresses are not transferred.

For "indirect” transferthe data record must be no longer than 98 data words.

11.7.2 Addressing Recipes and Data Records

Devices having a
text-based display

Devices having a
graphics display

11-20

Theaddressing of recipes and data records differs between operating units
with text-based display and operating units with graphics display

In the process of configuration, the recipe is given a name and a niguotter
the recipe name and the recipe number are displayed on the operating unit.

The data records that you create on the operating unit are also given a name
and a number

The recipe number and data record number are transferred to the PLC along
with the data when data record transfer in the direction operating.uRltC
is initiated.

In the process of configuration, the recipe is automatically given a name and
a number. The recipe name and number are only relevant to the configuration
and are novisible on the operating unit.

In ProTool, you enter the recipe identification in tRarametergialog box
underldentifications When a data record is transferred from the operating
unit to the PLC, the identification is written to the data mailbox and must be
analyzed by the PLC.

Recommendation:
Use the recipe number for the first identification.

The data records that you create on the operating unit are given a symbolic
name. That symbolic name is not transferred with the data record when it is
transferred between the operating unit and PLC. The data record itself has no
identification on the PLC apart from the recipe ID.
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11.7.3 Data Areas for Transfer of Data Records

Thedata areas on the PLC that are required for transfer of data recteds dif
between operating units with text-based display and operating units with

graphics display
Devices having a When connecting a text-based display unit, you must set up areas on the PLC
text-based display for recipe mailbox, successive recipe mailbox and recipe number mailbox.

When doing so, use the same details specified in the configuration under
Area Pointers

As well as the data, the recipe mailbox and successive recipe mailbox also
contain the addresses of the variables.

In the case of Group 2 PLCs, the interface area contains data words for the
pointers to the recipe number mailbox, recipe mailbox and successive recipe
mailbox. The operating unit enters the pointer specified in the configuration
in this data word.

Recipe number mailbox

You must set up an area on the PLC for the recipe number and data record
number.

Layout of recipe number mailbox

DL DR
| Recipe number | Data record number |

Recipe mailbox
The recipe mailbox is a data area with a maximum length of 256 data words.

The values entered must be distributed by the S5 program to the relevant
memory areas. Use FB 42 to distribute the data to the relevant addresses.

DL DR
1st word Recipe number | Data record number
2nd word Overall length of recipe in words
3rd word Type, value 1 | DB/DX no., value 1 Pointer
4th word Start address, value 1 to
5th word Length in words, value 1 value 1
6th Yvord Data, value 1
Pointer to value 2
Data, value 2

Communication User’s Manual
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Devices having a
graphics display

11-22

Successiveecipe mailbox

The successive recipe mailbox is only necessary if the recipe mailbox can not
be created with a sufficient size to accept thgdsir occurring data record.
The maximum length is 256 data words.

DL DR
1st word )
Pointer to value 1
3rd word
4th word

Data, value 1

Pointer to value 2

Data, value 2

When connecting a graphics display unit, you must set an area on the PLC for
thedata mailbox When doing so, use the same details specified in the@&lroT
configuration undeArea Pointers

The data mailbox does not contain any addresses in addition to the data.

Data mailbox:
The data mailbox is a data area with a maximum length of 256 data words.

It acts as an intermediate storage area for transfer of data records from the
operating unit to the PLC. The values entered must be distributed by the S5
program to the relevant memory areas.

The identifications 1, 2, 3 (recipe number) configured in Bobare also
transferred to the data mailbox and must be analyzed by the PLC.

1st word ID1
2nd word ID 2
3rd word ID 3
4th word Reserved
5th word| Length of data record in words
6th word Data record value 1
Data record value ...
nth word Data record value m
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11.7.4  Synchroniz

Control and
acknowledgment bit 1

Transfer sequence
from
operating unit — PLC

Transfer sequence
from
PLC - operating unit

Communication User’s Manual
Release 05/99

ation during Transfer

Thetransfer of data records is coordinated by Bl % of control and ac
knowledgment bits 1 in DW 64 of the interface area
(see chapter 10.1).

The relevant control and acknowledgment bits in DL 64 are the following:
Bit11 =1: Mailbox is locked

Bit12=1: Data record contains errors

Bit 13=1: Data record contains no errors

Bit 14 = 1: Data transmission completed

Bit 15=1: Data transmission in progress

The sequence of transfer from the operating unit to the PLC is detailed be
low.

1. Before transfer starts, the operating unit checks BitfBit 11 is set to
1, transmission is cancelled and a system error returned. |1 Btskt to
0, the operating unit sets it 1o

2. The operating unit sets bit 15 Iowhile transfer is in progress.
3. The operating unit sets bit 14 towhen transfer is completed.

4. Have the S5 program read Bit 14. If it is set, distribute the data to the
relevant addresses as necessHngn set Bit 12 or Bit 13 tb.

5. Unlock the mailbox again by resetting Bit.1

The transfer sequence described above is programmed in the recipe FB
(FB42:Recipe) as an example for text-based displays. That function block is
located on the disk labell&@OROS StanddrFunction Blocksvhich must be
ordered separatelfFB42 can not be used for graphics display units.

If the project for a graphics display unit incorporates

ﬁ the standard configuration, the transfer sequence des
cribed above corresponds to the use of the key illustra
ted on the left on the standard screen Z RECORD_2.

Transfer of a data record from the PLC to the operating uniteistetl by
reading directly from the memory areas configured for the recipe variables.
Data transfer is not synchronized with the PLC.

In the case of text-based displays, the recipe humber in the recipe number
mailbox must match the recipe number requested on the operating unit.

If the project for a graphics display unit incorporates
EE—¢ the standard configuration, the transfer sequence des
cribed above corresponds to the use of the key illustra
ted on the left on the standard screen Z_RECORD_2.
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Example program
for synchronization of
transfer

Transfer by way of PLC
job with devices
having a graphics
display

Transfer by way of PLC
job with devices
having a text-

based display

Example

11-24

Now have the PLC program set Bit 13 in DW 64 of the interface area to 1 for
"Transfer without errors”. Then reset Bit 11 in DW64 in order to unlock the
data mailbox again. The program code for this sequence of operations might
be as follows:

CDB51

L DL 64

T FB 200
AN F 200.7
A F 200.6
S F 200.5
R F 200.3
L FB 200
T DL 64
BE

We recommend that data record transfer is initiated by operator input on the
operating unit. ® do so, use standard screerRecord_1 . When transfer

ring data records by means of a PLC job (job nos. 69 and 70) the data record
number can not be specified. Only the values of the current variables are
transferred.

Job no. 70 corresponds to the functizata recod: OP - PLC, and job no.
69 to functionData recod: PLC - OP.

In the case of text-based displays, PLC job no. 70 can be used to transfer a
data record from the operating unit to the PLC. PLC job 69 initiates transfer
from the PLC to the operating unit.

Below is an example of the use of PLC job no. 70 on an OP7 or OP27 con
nected to a SIMAIC S5. The example illustrates the steps to be carried out
on the OP7/0OP27 and the PLC.

Step Configuration for
OP7 oP27

Configure the tags for the recipe.

Configure the recipe, i.e. define the text items and the tags.

3 Configure a screen for editing and transferring the recipe. For that
purpose you should define two function keys. The one function
key should be assigned the functR®ecipe Diectory parameter

2 (Edit). The other should be assigned the fundienipe
Directory, paramete? (Transfer).

4 Configure the area pointers-In | Configure the two area pointers
terface Area, Recipe Number | Interface Area and Data Mail
Mailbox and Recipe Mailbox. | box.
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Step SIMATIC S5 PLC for
OP7 OP27

1 Reset bit 1 in data word 64 of the interface area.

2 In the data area for the PLC job (size: 4 data words) enter job
number70 in data word 1.

3 In data word 2 of the area enterln data word 2 of the area enter
the recipe number of the recipe the ID 1 of the recipe that is to
that is to be transferred. be transferred.

4 In data word 3 of the area enterin data word 3 of the area enter

the data record number of the | the ID 2 of the recipe that is to
recipe that is to be transferred.| be transferred.

5 Data word 4 of the area is not | In data word 4 of the area enter

relevant. the ID 3 of the recipe that is to
be transferred.

6 Write the start address of the area for the PLC job to data word 33
of the interface area.

7 Write the data type (DL) and the DB number (DR) to data
word 32 of the interface area. That initiates the PLC job.

8 Data word 32 of the interface area is reset by the standard func
tion block, the job has now been completed.

9 The OP sets bitlland bit 14 bin data word 64 of the interface
area.

10 The PLC now has to confirm transfer by setting bit 13 and-reset

ting bit 11 in data word 64 of the interface area. If that happens,
the OP7 resets bit 14 in data word 64.

The transfer is now complete. To transfer another data record, repeat Steps 2
to 10.
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11.8  Writing Variables Indirectly

Basic principle

Co-ordination

Usage

11-26

Indirectvariables that are assigned to input fields can be configured for all
graphics display units and text-based display units OP7/17 and TD17. The
value is entered directly on the operating unit by the operfter entry of

the values on the operating unit, the contents of those variables are trans
ferred in co-ordinated fashion to the data mailbox on the PLC.

Co-ordination of data transfer is the similar to the co-ordination of data re
cord transfer for recipes (see chapter714).

Indirect variables can be used in screens in the same way as "normal” vari
ables, i.e. variables with addresses.
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In this chapter

General

12

This chapter describes communication between the operating unit and the
SIMATIC S7. Explanations are provided of thefetiént network configura
tions into which the operating unit can be integrated.

With the SIMATIC S7 PLC, the operating units can be connected Ve-dif
ent network configurations. The network configuration depends on the CPU
being used. The following network configurations are possible:

PLC Protocol
profile
Settings in ProTool for Modules
SIMATIC S7-300/400 CPU, MPI,
Communication-compatible DP),
FM Standard),
FM353/354, Universab
SIMODRIVE MCU 172A
SIMATIC S7-200 CPU PPI,
MPIY),
DPY),
Standard,
Universab
SIMATIC S7-NC FM-NC, MPI,
SINUMERIK 840D/810D | DP,
Standard,
Universal

1) CPU with PROFIBUS-DP interface only

Thefollowing operating units can be connected to the SIMAS7:

with graphics displays:
with text-based displays:

OP25/35, OP27/37, TP27/37
TD17,
OP3, OP5/15, OP7/17

The following description does not apply to the OP3.
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Network
configuration

Communication
between operating
unit and S7

User data areas

12-2

Operatingunits communicate with the S7-300/400 by means of the S7-proto
col. The connection can be established via the MPI or the PROFIBUS inter
face of the CPU. The simplest network configuration consists of one CPU
and one operating unit. A more complex configuration might consist of a
CPU and several operating units, for example. Figure 12-1 shows the various
possible network configurations.

Opera- SINUMERIK/
$7-300 ting Unit| | SIMODRIVE
MPI
S7 protocol
Operating
PU Unit S7-400
SINUMERIK/ Operat-
S7-300 SIMODRIVE ing Unit
PROFIBUS-DP
S7 protocol
Operating SIMvAv-irtII? S5
ontt IM308C

Figure 12-1 S7 network configurations

Communicatiorbetween the operating unit and the SIMB S7 is fully sup
ported by the operating system of the CPU. For that reason, no standard func
tion blocks are required for communication.

The operating unit and the S7 communicate with one another by means of
variables. The Praiol configuration software creates variables in the cenfig
uration that point to an address on the S7. The operating unit reads the value
from the specified address and displays it. In the samgthe@pperator can

enter a value on the operating unit which is then written to the PLC.

As well as using variables, the operating unit and the S7 can communicate by
means of user data areas. The user data areas are defined in the configuration
and created in the S7 program. The user data areas you have to create de
pends on the objects used in RyoIl Those objects include messages,

recipes and trends, for example. User data is are described in detail in chapter
14
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Permissible data Thetable below lists the data types that can be used in the configuration.
types

Address Data type
Permissible data types for S7-300/400

DB, M CHAR
BYTE
INT
WORD
DINT
DWORD
REAL
BOOL
STRING'
TIMER
COUNTER

I, PI,Q, PQ CHAR
BYTE
INT
WORD
DINT
DWORD
REAL
BOOL
STRING'

T TIMER
C COUNTER

Permissible data types for S7-200

\Y CHAR
BYTE
INT
WORD
DINT

Q DWORD
REAL
M BOOL
STRING'

T TIMER
COUNTER
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12-4

If you are using ProTool integral with Step 7 and use tags of the type STRING,
those tags are stored and updated by ProTool in the same way as in STEP 7.

Thefollowing example illustrates the order of thgtes when specifying data type
STRING[4] with the output value 'AB’:

Byte 0: maximum length of string: 4

Byte 1. actual length of string: 2

Byte 2: ASCII value of 'A

Byte 3: ASCII value of 'B’

Byte 4: —

Byte 5: —

If, however, ProTool is not integrated in STEP 7, byte 0 and byte 1 of a STRING
tag are neither written to nor evaluated. This has to be taken into account when
configuring the address in ProTool.

If the above example were on the PLC in a data block from byte 100 to byte 105,
the start address for that STRING tag would have to be configured as 102 in
ProTool.
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12.1  Connection to S7-200, S7-300 and S7-400 via MPI

Configuration

Communication
peer

Maximum number
of operating units
connected

In the case of connection via the MPI, the operating unit is connected to the
MPI interface of the S7. In this case, several operating units can be connected
to an S7 and several S7 PLCs to an operating unit. As many as 32 nodes may
communicate with each other in an MPI network configuration.

The SIMATIC S7-200 PLC should be configured in the network as a passive
node. It is connected by means of the DP connethar possible baud rate
settings are 9.6 and 19.2 kBaud (ProToaision 3.0 or later).

Figure 12-2 shows one possible network configuration. The nurib2rs
etc. are examples of addresses. The addresses of the S7 nodes are assigned
using STEP7 hardware or network configuration.

S7-300 S7-400
CPU| CP | FM FM CPU CP | FM
MPI MPI
DP
0]
Operating Operating PU CPU| I/O0
Unit Unit
S7-200

Figure 12-2  Connecting the Operating Unit to the SIMATIC S7

Everycommunication-compatible S7 module connected via the MPI port is a
communication peer for the operating unit. Specificaligt involves the
following:

— every CPU

— communication-compatible function modules (FMs) such as the FM356.

Modules that are communication-compatible are shown shaded in figure
12-2.

An operating unit can communicate with a maximum of 4 communication
peers (e.g. CPU or FM) at the same time.

Similarly, there is a maximum number of connections to operating units de
fined for each communication-compatible module. For example, three oper
ating units can be connected simultaneously to a CPU314 and 31 to a
CPU414-1. For details of the maximum number of connections that a module
may have at a time, refer to the documentation for the module concerned.
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Configuring the
operating unit

Parameters

12-6

In order that the operating unit can communicate and exchange data with a
CPU or an FM, the operating unit must be suitably configuredioTso, you
must defined the address of the operating unit in thed®t@r ProDol/Lite
configuration and specify the parameters for the connections with the com
munication peers.

To configure the operating unit, in Pi@dl or ProDol/Lite chooseSystem-

PLC. All the parameters required for the connection to a PLC are stored under a
symbolic name such &.C_1. Click theEdit or Newbutton in order to enter

the symbolic name and set up the S7. Clickitheametersutton to configure

the operating unit for connection to the S7. The dialog box shown in figure 12-3
appears.

SIMATIC 57 - 200/400

— OF Parameters

Address: I
SEIEsS i Cancel
Interface:; IIF 2B 'I
— Metwork, Farameters————  — Communication peer
Prafile: I AP j Address:

Baud Rate: |18?_5 "I Expanzion Slot;
Rack:
Mare... |

o I
E

Figure 12-3 Dialog Box for Configuring the Operating Unit for Connection to the S7

The parameters are subdivided into three groups.

— UnderOP Parameteryou enter the parameters for the operator panel
in the network configuration. This is done once oAlyy alteration to
the OP parameters applies to all communication peers.

— UnderNetwork Parametergou enter the parameters for the network to
which the operating unit is linked. By clicking th®ore button, you can
set the HSA and the number of masters in the network.

If you installed Pro®ol integral with STEP 7 and have connected the
operating unit to the network, the same network parameters will be
used. Clicking thé/iore button displays the global network parame
ters.

— UnderPeer Parametetrsenter the address details of the S7 module
with which you want the operating unit to exchange data. A symbolic
name has to be defined for every communication peer.

The various dierent parameters are explained below in {able 12-1.
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Table 12-1 Configuration Parameters
Group Parameter Explanation
OP parameters | Address MPI address of the operating unit
Interface Interface on the operating unit via
which the operating unit is cen
nected to the MPI network.
Network Profile The protocol profile used in the ret
parameters work configuration. 6u should en
ter MPI here.
Baud rate The baud rate at which communica
tion takes place over the network.
Peer parameters Address MPI address of the S7 module

(CPU, FM or CP) to which theper-
ating unit is connected.

Expansion Slot

Number of the slot in which the S7
module with which theperating
unit exchanges datas located.

Rack

Number of the rack in which the S7
module with which th@perating
unit exchanges datas located.

More button

HSA

Highest station address; this must |
identical throughout the whole Ret
work configuration.

e

Master

Number of masters in the network.
This information is only required fof
PROFIBUS networks and is neees
sary in order that the bus paramete

I's

can be calculated correctly
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12.1.1 S7-300 Addresses for MPI

MPI address

Peer address

Example:
CPU address

12-8

Every communication-compatible module in the S7-300 has a unique MPI
address which may only only be assigned once within the network corfigura
tion. Only one CPU may be used in each rack. Figure 12-4 illustrates direct
connection of the operating unit to the MPI interface of the CPU.

S7-300

1 > 3 4 5 6 11 Slotnum-
ber

ps |cPu| M | cP | Fm | sm Rack 0

Operating
Unit

PU

Figure 12-4  Network Configuration with S7-300 and Operating Unit — oneRrack

Whendefining addresses, a distinction must be made betweenvygters
their own MPI addessand peersvithout their own MPI addrss

In the case of peers with their own MPI address, only the MPI address

need be specified. Slot and rack details are not relevant.
In the case of peers without their own MPI address, the MPI address,

the slot number and the rack number must be specified.

In order that the operating unit can communicate with the CPU shown in fig
ure 12-4, the following parameters must be specified focah@munication

peerS7-CPU in the configuration:

Example based on Figue 12-4

Own MPI Addr ess | No Own MPI Addr ess
Address 2 2
Slot number 0 2
Rack 0 0

The above values are are also the default values used inoPeaitl
ProTool/Lite.
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FM address

Theoperating unit can only communicate with FM modules that have an

MPI address. That covers all FMs that are connected to the K bus.

FMs that do not have an MPI address are connected to the P bus-That in

cludes the FM350, for example. The data from those FMs can be visualized

using the operating unit from the 1/O bit pattern of the CPU.

Example based on Figue 12-4

Own MPI Addr ess | No Own MPI Addr ess
Address 4 2
Slot number 0 5
Rack 0 0

Number of racks

An S7-300 can consist of a maximum of 4 racks. The operating unit can com
municate with any communication-compatible module in those racks. Figure
12-5 shows a configuration involving multiple racks and the allocation of
addresses.

$7-300
1 > 3 4 5 6 11 Slotnum-
ber
Rack
m | sm|Fm | sm ack 3
M | sM| sm | sm Rack 2
M | sm| Fm | sm Rack 1
ps [cpu|l m | cP | Fm | sm Rack 0

0]
Operating PU
Unit

Figure 12-5 Network Configuration with S7-300 and Operating Unit — four Racks
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Example:
FM address

In order that the operating unit can communicate with the shaded FM shown

in figure| 12-5, the following parameters must be specified focdnemu-
nication peeiin the configuration:

Example based on Figue 12-5

Own MPI Addr ess

No Own MPI Addr ess

Address 6 2
Slot number 0 5
Rack 0 3

12-10
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12.1.2 S7-400 Addresses for MPI

MPI address

Example:
CPU address

Only modules that have an MPI connector also have an MPI address. The

MPI address must be unique within the network configuration. Module that

do not have an MPI connector are addressed indirectly by means of

— the MPI address of the module to which the operating unit is connected

— the slot and the rack in which the module with which the operating unit is
to communicate is located.

Figure 12-6 shows a simple network configuration with one rack.

S$7-400

11 Slot number

ps |crul m | cp | Fm | sm Rack 0

0]
Operating PU
Unit

Figure 12-6  Network Configuration with S7-400 and Operating Unit — one Rack

In order that the operating unit can communicate with the shaded CPU shown
in figure 12-6, the following parameters must be specified focdhemu-
nication peelin the configuration:

Example based on Figue 12-6

Own MPI Addr ess | No Own MPI Addr ess
Address 6 6
Slot number 0 2
Rack 0 0

Communication User’s Manual

Release 05/99
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Example:
FM address

Operating unit to
FM

12-12

In order that the operating unit can communicate with the shaded FM shown

in figure 12-6, the following parameters must be specified focdnemu-
nication peeiin the configuration:

Example based on Figue 12-6

Own MPI Addr ess | No Own MPI Addr ess
Address 8 6
Slot number 0 5
Rack 0 0

The operating unit can only communicate with FM modules that are con
nected to the K bus. Those include the FM453, for example.

Communication User’s Manual
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12.2 Connection to S7-300 and S7-400 via PROFIBUS

Configuration

Communication
peers

Configuring the
operating unit

In a PROFIBUS network, an operating unit can be connected to any $7 mod
ules that have an integral PROFIBUS or PROFIBUS-DP interface and sup
port the S7 protocol. Several operating units can be connected to an S7 and
several S7 PLCs to an operating unit.

Figure 12-7 shows one possible network configuration. The nurib2rs
etc. are examples of addresses. The addresses of the S7 nodes are assigned
using STEP7 hardware or network configuration.

S7-300 S7-400
CPU CP | FM FM CPU| CP FM
6
PROFIBUS PROFIBUS
S7 protocol
DP
Operating CPU| I/O
Unit
S7-200

Figure 12-7 Connecting the Operating Unit to the SIMATIC S7 via PROFIBUS

As with the MPI interface, the operating unit can also exchange data via the
PROFIBUS or PROFIBUS-DP with any communication-compatible S7mod
ule. Specificallythat involves the following:

— any CPU that supports the S7 protocol, such as the CPU 413-2DP
CPU 414-2DPCPU 315-2DP version 315-2AF01-0ABO or later

— communication-compatible function modules (FMs)
— communication processors (CPs) such as the CP342-5DP

The modules with which the operating unit can communicate and shown
shaded in figure 12-7.

In order that the operating unit can communicate and exchange data with a
CPU or an FM, the operating unit must be suitably configuredloTso, you
must define the address of the operating unit in theddar ProDol/Lite
configuration and specify the parameters for the connections with the com
munication peers.

Communication User’s Manual
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To configure the operating unit, in Pradl or ProDol/Lite chooseSystem-

PLC. All the parameters required for the connection to a PLC are stored under a

symbolic name such &.C_1. Click theEdit or Newbutton in order to enter
the symbolic name and set up the S7. Clicktheametersutton to configure

the operating unit for connection to the S7. The dialog box shown in figure 12-8

appears.

SIMATIC 57 - 3007400

— [P Parameters

Address: |1
Interface: I IF1B 7 I

— Metwork Parameters

Profile: IDF' j
Baud Rate: I'IE?.E *I

More... |

— Communication peer
Address;

Expanzion Slat;

R ack:

_
E

Cancel

Figure 12-8 Dialog Box for Configuring the Operating Unit for Connection to the S7

Parameters

12-14

via PROFIBUS

The parameters are subdivided into three groups.

— UnderOP Parameteryou enter the parameters for the operating unit in
the network configuration. This is done once only. Any alteration to the
OP parameters applies to all communication peers.

— UnderNetwork Parametergou enter the parameters for the network to
which the operating unit is linked. By clicking th®re button, you can
set the HSA and the number of masters in the network.

If you installed Pro®ol integral with STEP 7 and have connected the
operating unit to the network, the same network parameters will be
used. Clicking thé/iore button displays the global network parame

ters.

— UnderPeer Parametersenter the address details of the S7 module
with which you want the operating unit to exchange data. A symbolic
name has to be defined for every communication. peer

Communication User’s Manual
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Thevarious diferent parameters are explained below in table 12-2.

Table 12-2 Configuration Parameters

Group

Parameter

Explanation

OP parameters

Address

PROFIBUS address of the opera
ing unit.

Interface

Interface on the operating unit vig
which the operating unit is cen
nected to the PROFIBUS network.

Network
parameters

Profile

The protocol profile used in the
network configuration. Here you
should enteDP, Standardor
Universal This setting must be
identical throughout the whole
network configuration.

Baud rate

The baud rate at which commu
nication takes place over the net
work.

Peer parameters

Address

PROFIBUS address of the S7
module (CPU, FM or CP) to
which theoperating unit is con
nected.

Expansion Slot

Number of the slot in which the
S7 module with which theperat-
ing unit exchanges datas lo-
cated.

Rack

Number of the rack in which the
S7 module with which theperat-
ing unit exchanges data is lo
cated.

More button

HSA

Highest station address; this mus
be identical throughout the whole
network configuration.

Master

Number of masters in the network.
This information is only required
for PROFIBUS networks and is
necessary in order that the bus p
rameters can be calculated-cor
rectly.

Communication User’s Manual
Release 05/99
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Addressing with A communication-compatible S7 module is addressed by means of-the fol
S7-300 lowing parameters:
Address: PROFIBUS addsss of the CP
Slot number: Slot number of the S7 module
Rack: The rack in which the S7 module is located
S$7-300
1 2 3 4 5 6 . 11 Slot number
PS [CPU| IM | CP [ FM | SM Rack 0
Operating
Unit

Figure 12-9 Network Configuration with S7-300 and Operating Unit —
PROFIBUS-DP Profile

The CPU shown in figure 12-9 is addressed as follows:

Address: 8
Slot number: 2
Rack: 0
Addressing with A communication-compatible S7 module is addressed by means of-the fol
S7-400 lowing parameters:
Address: PROFIBUS addrss of the CP or
the DP interface of the CPU
Slot number: Slot number of the S7 module
Rack: The rack in which the S7 module is located
S7-400
1 2 3 4 5 6 ce 11 Slot number
Ps | cpul m FM | sm Rack 0

Figure 12-10 Network Configuration with S7-400 and Operating Unit —
PROFIBUS-DP Profile

Communication User’s Manual
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The CPU shown in figure 12-10 is addressed as follows:

Address: 5
Slot number: 0
Rack: 0

The FM is addressed as follows:

Address: 5
Slot number: 5
Rack: 0

Communication User’s Manual
Release 05/99 12-17
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12.3 Configuring DP Direct Keys for the Operating Unit

Usage

Condition

Operating units
usable

Configuration for
STEP 7

12-18

TheF and K keys on operating units can also be used in a configuration as
DP direct keys in addition to their normal usage. In the case of touch panels,
the functionDirect Keyamust be associated with the button configured.

When keys or buttons are configured as direct keys it means that whenever
the key or button is pressed a bit in the CPU 1/O area is set.

As far as the S7-CPU is concerned, DP direct keys are normal inputs and are
therefore configured in precisely the same way as,aalT200 station. The
cycle time of the DP bus is calculated as the sum of all configured inputs/out
puts. This means that the response time of the DP direct keys can also be de
termined. For a typical DP configuration, the response time of the DP keys is
<100 ms.

The basic condition is that the operating unit is connected to theT3QV/2V
PLCs via a PROFIBUS-DP link.

ProTool must have been installed integral with Step 7 and the operating unit
must be incorporated in the PROFIBUS network. A detailed description of
how this is done is given in tliroTool Users Guide

DP direct keys can be used with the following operating units:

Text-based displays: OP7, OP17
Graphics displays: OP25/35, OP27/37 (inc. CPI)
Touch panels: TP27/37 (inc. CPI)

The operating unit should be configured as an active node for general com
munication (reading and writing of variables) — for details see chapter 12.2.
For the DP direct keys, the operating unit should also be configured as a
slave in the PROFIBUS-DP network. Figure I2shows the basic configura
tion based on an S7-400.

S7-400
CPU
PROFIBUS-DP
Operating Unit
r————------ A r—————"=—- A
i - |
| General com- | | DP direct |
| munication | | keys |
L - R Jd
Active node PROFIBUS-DP slave

Figure 12-11 Configuration of Operating Unit using DP Direct Keys

Communication User’s Manual
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Basic
configuration
procedure

Thebasic procedure for configuring the operating unit (as a master) for gen
eral communication with STEP 7 and for configuring the operating unit as a
slave for the DP direct keys is described below

1. Create a STEP 7 project and configure the hardware using a DP-eompat
ible CPU, e.g. the CPU 413-2DP

2. Copy a standard configuration fsay the OP17 to your STEP 7 project.
The standard configurations are located in the STEP 7 pfjetbo |.
Double-click the operating unit to open the RyolTconfiguration soft

ware.

3. ChooseSystem- PLC from the menu and click tHedit button followed

by theParametersutton.

4. In the dialog box which then appears, select the network and the PLC to
which you wish to connect the operating unit. The network parameters are
automatically adopted. Figure 12-12 shows an example configuration.

SIMATIC 57 - 300/400

Connect OF to netwark:

i -Define the parameters yourself-

LChoose a communication peer/symbol list:

— OF Parameters

Addrezs:

|1_
Interface: IIF2 B "I

- -Diefine the parameters pourself-
- -Mot networked-
= PROFIBUS(1)
& CPLI413-2 DP(1] (57 -Programmi 1))

— Metwork, Parameters
Prafile: DF

.

Baud Rate: I 1500 - I

L

More..

— Peer Parameters

Address:
Expanzion Slot;

Rack:

17

Cancel |

Figure 12-12 Example of Connecting the Operating Unit to the Network and CPU

By following steps 1 to 4, you have now configured the operating unit as an
active node in the PROFIBUS-DP network. By carrying out step 5, you will
then configure the operating unit as a PROFIBUS-DP slave in order to be
able to use the DP direct keys. The same address is used to configure the op
erating unit as an active node and as a DP slave.

Communication User’s Manual
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wr HW Config - Hardware Configuration: DP-Tasten-eb\SIMATIC 400-Station{1] =
Station  Edit nszert PLC Wiew Options  Window Help

5. Toconfigure the operating unit as a DP slave as well, now open the STEP

7 hardware configuration and in the hardware catalogue select, for exam
ple, theOP17 DP KEYfrom

Previously configued stations
SIMATIC OP

. Attach the operating unit to the DP network as you would an ET200, for

example. ¥u are then shown a list of all operating units already config
ured in that network. In this example, you would then select the operating
unit with the address 1.

The same address is used for configuring the operating unit as a DP slave
for the DP direct keys as when it is configured as an active node. In this
example, that is address 1. Figure 12-13 shows the complete netwerk con

figuration.

. In the case of graphics displays, you can also configure CPI modules as
well as the DP direct keys. The CPI modules are displayed if, for-exam
ple, you selecDP37-DP KEY $n the hardware catalogue.

Di=l=a| 8| snfda| [B> K|

PS405 44

Jit Hardware Configuration: DP-T asten-eb\ASIMATIC 400-Station(1] =

Hardware Catalog =]
Select Hardware
E--ﬁ! FROFIEUS DF

CPU413-2 DP

“{T] Additional Field Devices

SR

ElCl Configured Stations
. CPUFIE2DP

ﬁ S7-300CP3425DP

-0 SIMATIC OP
& g OF17DPKEYS

=g OP17-DP12Z KEYS

A . B OPZBDPKEYS

E OrP27/TPZ7-DF KEfILI
L3

DF Master System 1) 1] : |

ﬁ[S] ET 2008 1601

&
&

£ ]
.

| FRELFA
FROFIBUS-DF slaves for the OP17

ﬁ['I]SIMATIE arF7?
a 24D

<]

Figure 12-13 Example of Configuration of DP Direct Keys for OP17

12-20
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Input/Output
assignment

CPI module

Thekeys or buttons on the operating unit are assigned to bytes in the DP in
put area while the LEDs are assigned to bytes in the DP output abda. T

12-3 shows the number of bytes used by the various models of operating unit.
The precise assignment details are shown in the succeeding diagrams.

The touch panels do not have any permanently assigned keys. They only
have useconfigurable buttons. U can assign a button a bit in the DP input
area by means of the functi@irect KeysThe direction in which the bits are
counted in the DP input area is from right to left. In contrast with operator
panels, which have permanently assigned keys, the touch panel buttons can
be assigned freehA detailed description of this function is given in the
ProTool Users Guide

Table 12-3 Assignment of DP Inputs/Outputs

Operating unit Inputs Outputs

OP7 2 Bytes 2 Bytes

OP17 3 Bytes 3 Bytes

OP25, OP27 3 Bytes 3 Bytes

TP 27 3 Bytes -

OP35, OP37 5 Bytes 5 Bytes

TP 37 5 Bytes -

CPI module 2 Bytes per CPI module | 2 Bytes per CPI module

A CPI module can be plugged into the OP27/37 and TP27/37 as an option.
External keys can be connected via the CPI module and then used on the DP
bus in the same way as the keys or buttons on the operating unit. The bytes in
the 1/O area to which the first CPI module is assigned follow on directly from
the permanently assigned area.

7

6

5

Assignment for OP35/37

4 3

2

1

0

F8

F7

Fé

F5 | F4

F3

F2

F1

F16

F15

Fl4

F13|F12

F11

F10

F9

OO

ALT

CTRL

SHIFT| F20

F19

F18

F17

K8

K7

K6

K5 | K4

K3

K2

K1

K16

K15

K14

K13| K12

K11

K10

K9

Keys

Byte 7 6

5

4 3

2

1

0

n+0 F8 | F7

F6

F5 | Fa

F3

F2

F1

n+1

F12

F11

F10

F9

n+2 A-Z|A-Z

ACK

INFO

n+3 K8 | K7

K6

K5 | K4

K3

K1

n+4 K16| K15

K14

K13| K12

K11

K10

K9

LEDs
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Assignment for OP25/27
7 6 5 4 3 2 1 0 Byte 7 6 5 4 3 2 1 O
F8 | F7 |Fe | F5 [ F4 | F3 | F2 | F1 n+0 F8 | F7 | F6 | F5 | F4 | F3 [ F2 [ F1
& |
K2 | K |F14|F13|F12|F11|F10| F9 n+1 K2 | K1 ACK |INFO |A-Z | A-Z
K10| K9 | K8 | K7 | K6 | K5 | K4 | K3 n+2 K10| K9 | K8 | K7 | K6 | K5 | K4 | K3
LEDs

Keys

7 6 5 4 3

2

1

Assignment for OP17

0

K8 | K7 | K6 | K5 | K4

K3

K2

K1

K16| K15| K14 | K13 | K12

K11

K10

K9

F8 | F7 | F6 | F5 | F4

F3

F2

Fi

Keys

Byte 7 6 5 4 3 2 1 0

n+0 K8 | K7 | K6 | K5 | K4 | K3 | K2 | K1
n+1 K16|K15| K14 | K13|K12|K11|K10]| K9
n+2

LEDs

Assignment for OP7

7 6 5 4 3 2 1 0
K4 | K3 | K2 | K1
F4 | F3 | F2 | F1

Keys

Byte 7 6 5 4 3 2 1 0
n+0 K4 | K3 | K2 | K1

n+1

LEDs
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PROFIBUS screen
number (TP only)

If PROFIBUS direct keys use the same bits fdediht functions on dié-

rent screens, the S7 must distinguish between the various functions by means
of the screen numhdn such circumstances, the screen funddROFIBUS

Sceen Numbecan be used to overcome the delay in updating the screen
number on the PLC following a change of screen.

The functionPROFIBUS Saen Numbeallows you to set any bits in the DP
input area in order to identify the screen and transfer them to the PLC at the
same time as the direct key bits. This ensures unambiguous allocation of con
trol bit to screen number at all times.

Depending on the allocation of the DP input area bits, you have access to a
varying number of fast functions as follows:

Communication User’s Manual

Release 05/99

Total Num- | Example of Possible Allocation Number of
ber of Bits Fast Functions
TP27 24 12 screens with 12 direct keys each 144
4 screens with 20 direct keys each 80
TP37 40 20 screens with 20 direct keys each 400
8 screens with 32 direct keys each 256
12-23
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12.4  Connecting to S7 Positioning Modules

Compatible
operating units

Addressing
positioning
modules

Configuring in
ProTool

Peer address

12-24

Operatingunits OP7/17 and TD17 support S7 positioning modules.

If the operating unit is connected to S7 positioning modules, those modules
have to be configured in Prodl by choosing menu ite@®ystem- PLC.

Every intelligent module that communicates with the operating unit has to be
set up as a separate PLC. If the operating unit is to communicate with the
CPU and the positioning module, then two PLCs have to be created in Pro
Tool.

SIMODRIVE MCU 172A compound units represent a special case. The com
pound unit should be set up in PooT as a singl®LC with a single address.

For function modules FM353 and FM354 as well as the SIMODRIVE MCU
172A you should set the PLEIMATIC S7 — 300/400

The two examples below describe address allocation for the FM and
SIMODRIVE MCU 172 for connection via the MPI.

The CPU and the FM represent two different peers as far as the operating unit
is concerned which have to be created in Bob&s two separate PLCs. Each
peer has a separate MPI address. Figure 12-14 shows a configuration with an
FM.

S7-300
1 2 3 4 5 6 ce 11 Slot number
PS | CPU| FM CP Rack 0
353

Figure 12-14 Network Configuration with S7-300 and Operating Unit — MPI Profile

CPU FM353
Address 2 3
Slotnumber 0 0
Rack 0 0

Communication User’s Manual
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The SIMODRIVE MCU 172A compound unit contains one CPU and one FM
positioning module. @ connect the operating unit to the SIMODRIVE MCU

172A, only one PLC has to be configured in RraTFigure 12-15 shows a
configuration with a SIMODRIVE MCU 172A.

Operating
Unit

MPI
r— A r— A
| ||
|l cPU | | FMpos. |
L I ol_mod. |
SIMODRIVE MCU 172A

Figure 12-15 Network Configuration with SIMODRIVE MCU 172A and Operating
Unit — MPI Profile

SIMODRIVE MCU 172A
Address 2
Slot number 0
Rack 0

Communication User’s Manual
Release 05/99
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12.5

Compatible
operating units

Addressing
SINUMERIK
modules

Configuring in
ProTool

Peer address for
MPI

12-26

Connecting to S7 SINUMERIK Modules

Operatingunits OP7/17 and TD17 support S7 SINUMERIK modules.

If the operating unit is connected to S7 SINUMERIK modules, those modules
have to be configured in Prodl by choosing menu ite@ystem- PLC.

Every intelligent module that communicates with the operating unit has to be
set up as a separate PLC. If the operating unit is to communicate with the
CPU and the SINUMERIK module, then two PLCs have to be created-in Pro
Tool.

For FM-NC function modules and SINUMERIK 810D/840D compound
units, the PLCSIMATIC S7 — NGhould be entered because the NC has its
own address.

The two examples below describe address allocation for the FM-NC and
SINUMERIK 810D/840D for connection via MPI and PROFIBUS:-DP

The CPU and the FM-NC represent two different peers as far as the operating
unit is concerned which have to be created in 8obas two separate PLCs.

Each peer has a separate MP| address. Figure 12-16 shows a configuration
for FM-NCs and the table below it the address details. Figure 12-17 shows
the dialog box in Pradol for the FM-NC address details.

S$7-300
1 2 3 4 5 6 11 Slot number
PS | CPU| FM CP Rack 0
NC

Figure 12-16 Network Configuration with S7-300 and Operating Unit — MPI Profile

SIMATIC S7-300/400 SIMATIC S7-NC
CPU FM-NC
Address 2 3
Slot number 0 0
Rack 0 0

Communication User’s Manual
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SIMATIC 57 - NC

— OF Parameters

Address:

Interface:

— Mebwork Parameters

Frafile: IMF‘I
Baud Rate:

Address:

-
I'IE?.E vI

More... |

Rack:

— Communication peer

E xpanzion Slot:

Cancel

o If
|

Symbol Table...

L

Figure 12-17 Configuring the FM-NC in ProTool — MPI Profile

The SINUMERIK 810D/840D compound units contain one CPU and one

FM-NC. To connect the operating unit to the SINUMERIK 810D/840D, two

PLCs have to be configured in Poml with the address&sand3. Figure
12-18 shows a configuration with a SINUMERIK 810D.

Operating
Unit

MPI
r———— A r——
| ||
: CPU | : FM-NC
L i

SINUMERIK 810D

Figure 12-18 Network Configuration with SINUMERIK 810D and Operating Unit —

MPI Profile
SIMATIC S7-300/400f SIMATIC S7-NC
CPU FM-NC
Address 2 3
Slot number 0 0
Rack 0 0

Communication User’s Manual
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Peer address for

The CPU and the FM-NC represent twofdient peers as far as the operating

PROFIBUS-DP unit is concerned which have to be created in &obas two separate PLCs.
Both peers are addressed via the DP address of tHeédhire 12-19 shows a
configuration for FM-NCs and the table below it the address details. Figure
12-20 shows the dialog box in Pal for the FM-NC address details.

S$7-300
1 5 3 4 5 6 11 Slot number
PS [CPU| FM | CP Rack 0
NC
Operating
Unit
Figure 12-19 Network Configuration with S7-300 and Operating Unit —
PROFIBUS-DP Profile
SIMATIC S7-300/400 SIMATIC NC
CPU FM-NC
Address 8 8
Slot number 2 3
Rack 0 0
SIMATIC S7 - NC ]|
— 0P Farameters
Address: |1
SeIeEs Cancel |
Interface: IIF 2B "’I
— Metwork, Parameters — Communication pger—————————————
Profile: IDF‘ j Addrezs: IE
Baud Rate: |1B?_5 TI E xpanszion Slot; |3
Rack: IU
More... | Symbol Table. .. |
Figure 12-20 Configuring the FM-NC in ProTool — PROFIBUS-DP Profile
Communication User’s Manual
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12.6  Connecting to an S7-200 via PPI

Principle The PPI connection is a point-to-point connection in which the operating unit
is the master and the S7-200 the slave. A maximum of two S7-200s can be

connected to an operating unit.

Similarly, multiple operating units can be connected to one S7-200. In such
cases, as far as the S7-200 is concerned, only one link is possible at any one
time. The operating units only support multimaster function as of the&roT
versions listed in table 12-4.

Table 12-4 ProTool Versions which Support Multimaster Function

Unit ProTool Version
TD17 Version 3 or later
OP7, OP17 Version 2.51 or later
OP25, OP35 Version 3 or later
OoP27 Version 4 or later
OP37 Version 3 or later
TP27 Version 4 or later
TP37 Version 3 or later
Configuration For connection to the S7-200, the operating unit is connected to the PPI inter

face of the S7-200. Figure 12-21 shows one possible network configuration.
The numberg, 4 andl are examples of addresses.

S7-200

CPU

PPI

S7-200

CPU

PPI

Operating

Unit

Operating
Unit

Figure 12-21 Connecting the Operating Unit to the SIMATIC S7-200
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Configuring the
operating unit

Parameters

12-30

In order that the operating unit can communicate and exchange data with a
CPU, the operating unit must be suitably configureddd so, you must de

fine the address of the operating unit in the Bod®r ProDol/Lite configu
ration and specify the parameters for the connections with the communica
tion peers.

To configure the operating unit, in Pi@dl or ProDol/Lite chooseSystem-

PLC. All the parameters required for the connection to a PLC are stored under a
symbolic name such &.C_1. Click theEdit or Newbutton in order to enter

the symbolic name and set up the S7-200. CliclPdmametersutton to config

ure the operating unit for connection to the S7. The dialog box shown in figure
12-22 appears.

SIMATIC 57 - 200 =]

— OF Parameters -
= Ok
Addrezs: I

SOIEss I Cancel |
Interface: ||F1 B vI
—Metwork, Parameters——————  — Communication peer———————————
Frofile: IF'F'I j Address: |3
Baud Rate: 96 - Expanzion Slot: IEI
Rack: IU
Mare... |

Figure 12-22 Dialog Box for Configuring the Operating Unit for Connection to the S7
via PPI

The parameters are subdivided into three groups.

— UnderOP Parameteryou enter the parameters for the operating unit in
the network configuration. This is done once only. Any alteration to the
OP parameters applies to all communication peers.

— UnderNetwork Parametergou enter the parameters for the network to
which the operating unit is linked. By clicking tNere button, you can
set the HSA and the number of masters in the network.

— UnderPeer Parametersenter the address details of the S7 module
with which you want the operating unit to exchange data. A symbolic
name has to be defined for every communication. peer

The various dierent parameters are explained below in table 12-5.
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Table 12-5  Configuration Parameters
Group Parameter Explanation

OP parameters | Address PPI address of the operating unit

Interface Interface on the operating unit via
which the operating unit is cen
nected to the PPI network.

Network Profile The protocol profile used in the ret

parameters work configuration. 6u should en
ter PPI here.

Baud rate The baud rate (9600 or 19200 Bau
at which communication takes plac
across the network.

Peer parameters Address The PPI address of the S7 module
which theoperating unit is con
nected

More button HSA Highest station address; this must £
identical throughout the whole Ret
work configuration.

Master Number of masters in the network.

This information is only required for
PROFIBUS networks and is neees
sary in order that the bus paramete
can be calculated correctly

)

4]

to

pe

'S
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12.7 Notes on Optimization

Crucial Factors

Screens

12-32

The structure of the user data areas described in chapter 14 along with the
polling times configured for tharea pointersare crucial factors in the up
date timesactually achievable The update time is the polling time plus
transmission time plus processing time.

In order to achieve optimum update times, the following points should be
observed during configuration:

e When setting up the individual data areas, make themgesdarneces
sary but as small as possible.

¢ Define data areas that belong together as contiguous areasfeltieef
update time will be better if you create a singlge area rather than sev
eral smaller areas.

e Setting the polling times that are too short unnecessarily impairs overall
performance. Set the polling time to match the rate at which process vari
ables change. The rate of change of temperature of a furnace, far exam
ple, is considerably slower than the acceleration curve of an electric mo
tor.

Guide figure for polling time: approx. 1 second.

e If necessarydispense with cyclic transmission of user data areas (polling
time = 0) in order to improve the update time. Instead, use PLC jobs to
transfer the user data areas at random times.

e Store the variables for a message or a screen in a contiguous data area.

¢ In order that changes on the PLC are reliably detected by the operating unit,
they must be present for the duration of the actual polling time at least.

In the case of screens, the update rdezbely achievable depends on:
e the number of data areas used,

¢ the type and volume of data to be displayed,

e the distribution of data within a particular data area.

In the interests of achieving rapid update times, the following points should
be observed during configuration:

e Use only one data block for the variables of a particular screen.

e Store the items of data to be used as closely as possible to one another in
the DB.

¢ Only configure short polling times for those entries that actually need to
be updated at frequent intervals.

e For devices having a text-based display only:
For screens with lge numbers of actual values and specified/actual val
ues activate partial screen updating by means of a PLC job.
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PLC jobs

If, in the case of bit-triggered trends, the communication bit is set tretige
transfer aea the operating unit always updates all the trends whose bit is set
in that area. Afterwards it resets the bit. If the S7 program immediately sets
the bit again, the operating unit spends all its time updating the trends. It is
then virtually impossible to operate the operating unit.

If large numbers of PLC jobs are sent to the operating unit in quick succession,
communication between the operating unit and the S7 can become overloaded
as a result.

If the operating unit entein the first data word of the job mailbox it signi

fies that the operating unit has received the job. It then processes the job — for
which it requires a certain amount of time. In the case of fast CPUs it-is pos
sible that the operating unit may not have completely processed the PLC job
before the next is sent.
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Interface Area for the SIMATIC S7 1 3

Function

Condition

Layout of interface
area

Theinterface area is a data area that represents the interface between the ap
plication program and the operating unit. It contains data and pointers to data
areas that are required for exchange of data between theT8IMX and the
operating unit.

The interface area is only required for the SIM@ S7 if the functions it
contains are used or anlayzed by the S7. The interface area must be config
ured if the following functions are used:

— Sending of PLC jobs to the operating unit

— Synchronising of date and time between S7 and operating unit
— Analysis of connection ID

— Recipes (transfer of data records)

— Detection of operating unit startup by S7 program

— Analysis of operating unit mode by S7 program

— Analysis of operating unit life bit by S7 program

— Setting of scheduler (OP15 and OP17 only)

Figure 13-1 shows the layout of the interface area.an create the inter

face area in a data block or a bit memory address apean¥st also specify

the address of the interface area in the configuration. This is necessary so that
the operating unit knows where to find the data.

A separate interface area has to be created for each operating unit connected.
If more than one CPU is connected to a particular operating unit, a separate
interface area has to be set up for each CPU.
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Significance

13-2

Interface Area:

Address | 7 0
n+0
Control/
Acknowledgment bits
n+4
Job mailbox
n+12 Reserved
n+13 Connection ID
n+14 Reserved
n+15 Time
n+18
Reserved
n+21 Date
n+25 Reserved
n+26
Scheduler
n+31

Figure 13-1 Layout of interface area for SIMATIC S7

The control and acknowledgment bits synchronize transmission of user data
areas that are in the interface area or any other memory areas such as the data
mailbox. The job mailbox, connection ID, date, time and scheduler are user
data areas that are within the interface area.
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13.1  Control and Acknowledgment Bits

Introduction Thereare three bytes provided in the interface area for the control and ac
knowledgement bits. Bytes n+0 and n+1 are used to co-ordinate the operating
unit and the S7. Byte n+3 is required for transmission of data records and
indirect variables.

Bytes n+0, n+1 and n+3 are described beldhapter 14.7 also provides
more detailed information about the use of the bits in conjunction with

recipes.
Description of The diagram below shows the structure of byte n+0. The individual bits are
byte n+0 described underneath the diagram.

Address
o 7] 6]5]4[3[2]1]0]

Scheduler bits
Time
Date

Bits 5-6 Date and time: 1 = New

Transfer of date and time from the operating unit to the S7 can be
initiated by PLC job 41. The date and time are then written to the
interface area by the operating unit.

These bits are set by the operating unit if a new date or time has
been transferred. After evaluation of the date or time, the bit must
be reset by the S7 program.

Bit 7 Scheduler bits: 1 = New

Scheduler bits are only possible in the case of the OP15 and OP17
units.

If the OP has set a new scheduler bit in the interface area, it also
sets the corresponding control and acknowledgement bitsoi¥

ly need to poll this bit in order to be able to detect a change in the
scheduler bits. After evaluation, the bit must be reset by the S7

program.
Description of The diagram below shows the structure of byte n+1. The individual bits are
byte n+1 described underneath the diagram.

Address
n1 |7]6]5]a]3]2]1]0]

Life bit

Operating mode

Startup

Communication User’s Manual
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Bit 0 Startup: 1 = Operating unit has started up
Bit 0 is set by the operating unit on completion of startup. The S7
program can reset the bit and thus detect if the operating unit is
restarted.

Bit 1 Operating mode: 1 = Operating unit is éine

0 = Operating unit in normal operation

The operating unit overwrites Bit 1 in Byte n+1 for the operating
mode during startup and sets it to O.
If the operating unit is switchedfdfne by operator input on the
operating unit, there is no guarantee that the operating unit will be
able to set Bit 1 in Byte n+1 to 1. If the PLC sets the acknowledg
ment bit to 1, the PLC program can query whether the bit has been
reset to 0, i.e. whether the operating unit is stfHiok or is in
communication contact with the PLC again.

Bit 2 Life bit :
The life bit is inverted by the operating unit at one-second-inter
vals. This enables the S7 program to detect whether the connection
with the operating unit is still present.

Description of Byte n+3 is used for synchronization purposes when transferring data records
byte n+3 and indirect variables. The significance of the individual bits is detailed be
low. The precise sequence of transmission is described in chapter 14.7.3.
Bit 0 1 = Data mailbox is locked (set by operating unit only)
= Data mailbox is unlocked

Bit 1 = Data record/variable contains errors

Bit 2 = Data record/variable contains no errors

Bit 3 = Data transmission completed

Bit 4 = Request data record/variable

Bit 5 = Operating unit must read data mailbox

Bit 6 = Request data mailbox lock

Bit 7 = Operating unit has read data mailbox

13-4

(transfer from S7- operating unit)
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13.2 Data Areas in the Interface Area

General This section describes the layout and usage of the data areas that are located
in the interface area.

The job mailbox is used by the S7 to initiate an action on the operating unit.
All other bytes are areas to which the operating unit writes data. Those areas
can be analyzed by the S7 program. The individual bytes are described be
low.

Job mailbox Bytes n+4 to n+1.:
The job mailbox can be used to send PLC jobs to the operating unit and the
reby initiate actions on the operating unit.

The job mailbox always consists of four words. The first word of the job
mailbox contains the job numbdie parameters of the job must be entered
in the succeeding words (maximum of 3).

Address | 7 0|7 0
n+4 Job no.

Parameter 1

Parameter 2

n+10 Parameter 3

If the first word of the job mailboxes not equal to zero, the operating unit
analyzes the PLC job. Afterwards, the operating unit sets this data word to
zero again. For that reason, the parameters must be entered in the job mail
box first and only then the job number

The PLC jobs possible are listed in the appendix B together with their job
numbers and parameters.

Connection ID Byte n+13
The operating unit enters the connection ID in Byte 13. The ID numbers indi
cate the following:
0 Connection via MPI
1 Connection via PPI

Connection ID:

Address | 7 0
n+13 Connection ID

Communication User’s Manual
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Date and time

Scheduler bits
(OP15 and OP17

only)

13-6

Time = Byte n+15 to n+17,

Date = Byte n+21 to n+24

Transfer of date and time from the operating unit to the S7 can be initiated by
PLC job 41. The date and time are written to the interface area.

The layout of the two data areas is illustrated bektiwdata is in BCD for
mat.

Time: Date:

Address | 7 0 Address | 7 0
n+15 Hour (0...23) n+21 Day of week (1...7)
n+16 Minute (0...59) n+22 Day of month (1...31)
n+17 Second (0...59) n+23 Month (1...12)

n+24 Year (0...99)

Byte n+26 to n+31
A scheduler is a periodically recurring (houdiaily, weekly annually) time at
which a defined function is executed, e.g.

e Print message bigr or screen,

e Select screen.

When a scheduler time is reached on thetdcorresponding bit is set in
this area.

Address | 7 0
n+26 | g |1

Scheduler no.

n+31 48| |41
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Userdata areas are used for the purposes of data exchange between the S7
and the operating unit.

These data areas are written to and read by the operating unit and the applica
tion program in alternation during the process of communication. By analyz
ing the data stored there, the S7 and operating unit reciprocally initiate prede
fined actions.

This chapter describes the function, layout and special features of the various
user data areas.
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14.1 Overview

Definition Userdata areas can be located in any memory area on theT8IMBY. User
data areas include messages, recipes and trends, for example.

Range of functions Which user data areas are possible depends on the operating uniabted. T
14-1 summarizes the range of functions available on the individual operating
units.

Table 14-1 User Data Areas Usable According to Type of Operating Unit

User data area TD17 | OP3 | OP5 | OP7 | OP15 | OP25 | OP27 | TP27
OP17 | OP35 | OP37 | TP37
Event messages X X X X X X X X
Alarm messages - - X X X X X X
PLC jobs X - X X X X X X
Recipes - X X X X X X X
System keyboard assignment X X X X X X X -
Function keyboard assignment - - X X X X X -
LED assignment - - - X X X X -
Scheduler - - - - X - - -
Date and time X X X X X X X X
Screen number - X X X X X X X
User version X X X X X X X X
Trend request area - - - - - X X X
Trend transfer area - - - - - X X X
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14.2 Event and Alarm Messages

Definition

Event messages

Alarm messages

Acknowledgments

Message initiation

Messagesonsist of a fixed text component and/or variables. The text and
variables are usetefinable.

Messages are subdivided into event messages and alarm messages. The pro
grammer defines what is an event message and what is an alarm message.

An event message indicates a status, e.g.
e Motor switched on

e PLC in manual mode

An alarm message indicates a fault, e.qg.
e Valve not opening

e Motor temperature too high

Sincealarm messages indicate abnormal operating statuses, they have to be
acknowledged. They can be acknowledged either by

e operator input on the operating unit

e setting a bit in the S7 acknowledgement area.

A message is initiated by setting a bit in one of the S7 message areas. The
location of the message areas is defined by means of the configuration tool.
The corresponding area must also be set up on the S7.

As soon as the bit in the PLC event/alarm message area has been set and that
area has been transferred to the operating unit, the operating unit detects that
the relevant message has "arrived”.

Converselywhen the same bit is reset on the PLC by the operating unit the
message is registered as having "departed”.
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Message areas Table14-2 shows the number of message areas for event and alarm messages,
the number of alarm message acknowledgement areas-¢Pajaerating unit
and operating unit- PLC) and the overall length of all areas for each of the
various operating unit models.

Table 14-2 Operating Unit Message Areas

Unit Event message area Alarm messages area/
Alarm message acknowledge-
ment area
Number | Length (words) Number | Overall length per ty-
per type | pe (words)
TD17 4 63 - -
OP3 4 32 - -
OP5 4 32 4 32
OoP7 4 32 4 32
OP15 4 63 4 63
OP17 4 63 4 63
OP25, OP35| 8 125 8 125
OP27, OP37|8 125 8 125
TP27, TP37 | 8 125 8 125
Assignment of A message can be configured for every bit in the message area configured. The
message bit and bits are assigned to the message numbers in ascending order
message number )
Example:

Let us assume that the following event message area has been configured for
the SIMATIC S7 PLC:

DB 60 Address 42 Length 5 (in words)

Figure 14-1 shows the assignment of all 80 (5 x 16) message numbers to the
individual bit numbers in the PLC event message area.

That assignment is performed automatically on the operating unit.

|7 0| 7 0]
pBeo.oBwW42 6] | | | | | |

-
. -
. .

DB60.0BW50 8] | | | | | |

/
Message number

Figure 14-1  Assignment of Message Bit and Message Number
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Acknowledgement
areas

If the S7 is to be informed of acknowledgement of an alarm message on the
operating unit or if the acknowledgement is to be issued by the S7 itself, the

appropriate acknowledgement areas must be set up on the S7 as follows:

e Acknowledgement aea operating unit - S7.

This area is used to inform the PLC when an alarm message has-been ac

knowledged by operator input on the operating unit.

e Acknowledgement aea S7- operating unit:
This area is used for the PLC to acknowledge an alarm message.

These acknowledgement areas must also be specified in the configuration

underArea Pointers

Figure 14-2 shows a schematic diagram of the of the individual alarm mes
sage and acknowledgement areas. The acknowledgement sequences are

shown in figures 14-4

and 14-5.

Operating unit

PLC

!

Internal p
link

@

rocessing /

Alarm messages area

Acknowledgement area
S7 — operating unit

Acknowledgement area
operating unit— S7

Figure 14-2  Alarm Message and Acknowledgement Areas
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Assignment of
acknowledgment
bit to message
number

Acknowledgement area
S7 - operating unit

14-6

Eachalarm message has a message nuriibat message number is as

signed the same bit number in the alarm messages area as the bit number it is
assigned in the acknowledgement area. This also applies when using multiple
acknowledgement areas if the length of the preceding acknowledgement area
does not cover the overall length of the associated alarm messages area.

Figure 14-3 illustrates that assignment.

Alarm messages area 1 Acknowledgement area 1
Alarm message no. 1 Acknowledgement bit for alarm message no. 1
Bit| 7 0l 7 0 Bit| 7 0]7 0
16 e, 1 16 1
32 e 17 32 17
48] e 33
Alarm messages area 2 Acknowledgement area 2
Alarm message no. 49 Acknowledgement bit for alarm message no. 49
Bit| 7 07 0 Bit | 7 0l7 0
64| ... 49 64| ... 49
80| 65 80| 65

Figure 14-3  Assignment of Acknowledgement Bit and Message Number

A bit set by the PLC in this area effects acknowledgment of the correspond
ing alarm message on the operating unit. Reset the bit when you reset the bit
in the alarm messages area. Figure 14-4 shows the signal diagram.

The acknowledgement area S7operating unit

e must follow on immediately from the associated alarm messages area,
e must have precisely the same polling time and

* may not be any longer than the associated alarm messages area.

If the physical location of acknowledgement area-S@perating unit does
not follow on from the alarm messages area, system message $655 is issued
when the operating unit starts up.

Alarm messages area_____| I

Acknowledgemenarea
S7 - operatingunit ___ | L
Acknowledg-

ment via S7

Figure 14-4  Signal Diagram for Acknowledgement Area-Sperating Unit
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Acknowledgement area
operating unit —» S7

Size of acknowl -
edgement areas

If a bit in the alarm messages area is set, the operating unit resets the corre
sponding bit in the acknowledgement area. If the alarm message is acknowl
edged on the operating unit, the bit in the acknowledgement area is set. In
this way the S7 can detect that the alarm message has been acknowledged.
Figure 14-5 shows the signal diagram.

The acknowledgement area operating uni§7 must be no longer than the
associated alarm messages area.

Alarm messages area_____| I

Acknowledgemenarea
operating unit-» S7

Acknowledgment
via operating unit

Figure 14-5 Signal Diagram for Acknowledgement Area Operating Un&7

Theacknowledgement areas S7operating unit and operating unit S7

must not be any longer than the associated alarm messages area. They can,
however be smaller if acknowledgement by the PLC is not required for all
alarm messages. Figure 14-6 illustrates such a case.

Alarm messages area Smaller alarm messages
Alarm messages acknowledgement area
that can be
acknowledged Bit 0 Bit 0
I |
P |

Alarm message Bit m
that cannot be
acknowledged

Figure 14-6 Reduced-size Acknowledgement Area

Note

Placeimportant alarm messages in the alarm messages area starting at Bit 0
in ascending order

The two associated bits in the alarm messages area and acknowledgement
area must not be set simultaneously
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14.3 Keyboard and LED Assignment Areas

Usage

Note re. touch
panels

Condition

Transfer

Value assignment

14-8

Key strokes on the operating unit can be transmitted to the S7 and analyzed
there. In that wayan action such as "switch on motor” can be initiated on the
PLC.

The operator panels (OPs) have LEDs on the function keys. Those LEDs can
be controlled from the S7. This means, for example, that in specifie situa
tions, it is possible to indicate to the operator by switching on an LED which
key should be pressed.

Touch panels have no keyboard and no LEDs which can be assigned to a
memory area. For that reason, you do not need to set any area pointers in
ProTool for the keyboard and LED assignment.

In order to be able to analyze key strokes and control the LEDs, associated data
areas (also referred to as assignment areas) have to be set up on the S7 and spe
cified in the configuration agrea pointers

The keyboard assignments are transferred automatically to the S7 whenever a
change is registered on the operating unit. Configuration of a polling time is
therefore not necessady maximum of two simultaneously pressed keys are
transmitted at once.

e All keys (except SHIFT key)

As long as the key remains pressed, the assigned bit in the keyboard as
signment area has the value 1; otherwise its value is 0.

Bit value

1
= Key pressed
0 l y t D yp

7

e SHIFT key (text-based displays only)

The first time the SHIFT key is pressed, the assigned bit in the keyboard
assignment area takes on the vdlughis condition remains the same
even when the key is released and stays that way until the SHIFT key is
pressed again.

Bit value

1
0 ‘ ¢ ‘ > t D = SHIFT key pressed

Note

If the operating unit is switchedfalr disconnected from the S7 while the
key is depressed the corresponding bit in the keyboard assignment area
remains set.
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14.3.1 System Keyboard Assignment Area

Layout The system keyboard assignment area is a data area with a fixed length. The
precise length depends on the operating uatler14-3 gives the details.

Table 14-3 Length of System Keyboard Assignment Area

Operating unit Length (in words)
OP5, OP15, 2
OP7, OP17
OP25, OP35, 3
OP27, OP37

Each key on the system keyboard is assigned a specific bit in the system key
board assignment area. Exception: DIR key on OP5/15 and cursor keys.

The system keyboard assignment area must also be specified in the-configu
ration undeArea Pointers, Jpe: System KeybahrThis assignment area can
only be created on or@PU and only oncen that CPU.

Keyboard assignment for TD17

Bit number
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
ENTER ESC HELP 1st word
) — 2nd word
Keyboard communication bit
Keyboard assignment for OP5 and OP15
Bit number
7 6 5 4 3 21 07 6 54 3 2 1 0
DEL P =
o SFTEESR ins » T = i— 1stword
9 | 8| 7 eF 5 L 3C 2| 1% o~ 2ndword
Keyboard communication bit
Keyboard assignment for OP7 and OP17
Bit number
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INS
+/— . SHIFT]| DEL ENTER| ESC ACK |HELP| 1st WOrd
o 8| 7] 6 s L | 2" o] 2ndword

Keyboard communication bit

Communication User’s Manual
Release 05/99 14-9



User Data Areas for the SIMATIC S7

Keyboard assignment for OP25 and OP27

Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
Y z wWXS T °
u b R e’ » 00 7 =1 1st word
EgF CBD AB KGL I 5.1 G4H 03R 02P M1 NU, ond word
/ Reserved — 3rd word
Keyboard communication bit
Keyboard assignment for OP35 and OP37
Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0
( B \ NS AZZ = 2
- +H-| | AZ DEL ;:% Oo0 Eic EK HELPi 1st word
Y+Z QR A/BTAB GgH E8F c7c 06P M5 K4L vv3>< U2V s1 T = ond word
J Reserved — 3rd word

Keyboard communication bit

Note

Unusedbits must not be overwritten by the application program.

Keyboard The keyboard communication bit acts as a check bit. Every time the key

communication bit board assignment area is transferred from the operating unit to the PLC it is
set to the valué and should be reset by the application program after-analy
sis of the data area.

By regular reading of the communication bit, the application program can
ascertain whether the system keyboard assignment area has been transferred
again.
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14.3.2 Function Keyboard Assignment Area

Data areas Operatompanels have a function keyboard which can be assigned an area in
the PLC memoryThe function keyboard assignment area can be divided into
separate data areas whose number and length depends on the OP concerned.

Data areas OP5/15/20 OP25/35
OP7/17 OP27/37
Max. number 4 8
Overall length of all data areas (words) 4 8
Key assignment The assignment of the individual keys to the bits in the data areas is specified

when the function keys are configured. This involves specifying a number
within the assignment area for each.key

The function keyboard assignment area must also be specified in the eonfigu
ration undeArea Pointers, Jpe: Function Keyboak

Keyboard Bit 7 in the last data word @&fachdata area is the keyboard communication

communication bit bit. It acts as a check bit. Each time the keyboard assignment is transferred
from the OP to the PLC, the keyboard communication bit is set to the value
1. Following analysis of the data area by the application program, the key
board communication bit should be reset.

By regular reading of the communication bit, the application program can
ascertain whether a block has been transferred again.
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14.3.3 LED Assignment Area

Data areas The LED assignment area can be divided into separate data areas as shown in
the table below

Data areas OP7/15/17 OP25/35
OP27/37

Max. number 4 8

Overall length of all data areas (words) 9 16

The LED assignment area must also be specified in the configuration under
Area Pointers, Jpe: LED Assignment

LED assignment The assignment of the individual LEDs to the bits in the data areas is speci
fied when the function keys are configured. This involves specifying a bit
number within the assignment area for each LED.

The bit number (n) identifies the first of two consecutive bits that control a
total of four diferent LED statuses (see table 14-4):

Table 14-4 LED Flashing Frequency for all OP except OP17

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashes at approx. 2 Hz
1 0 Flashesat approx. 0.%1z
1 1 Permanentlyit

Onthe OP17, the K keys have two-color LEDs (red/green). The resulting
LED functions are detailed in table 14-5.

Table 14-5 LED Colors for OP17

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashes red
1 0 Permanently red
1 1 Permanently green
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14.4 Screen Number Area

The operating units store information in the screen number area about the
screen activated on the operating unit.

Usage

This enables information about the current display contents of the operating
unit to be transmitted to the PLC and from there, in turn, to initiate specific
responses such as the activation of another screen.

If the screen number area is to be used, it must be specified in the caenfigura
tion as arArea Pointer It can only be created on oR&C and only oncen
that PLC.

Condition

The screen number area is transferred automatically to the PLC whenever a
change is registered on the operating unit. Configuration of a polling time is
therefore not necessary

The screen number area is a data area with a fixed length. The precise length
depends on the operating uniable 14-6 gives the details.

Layout

Table 14-6 Length of Screen Number Area
Operating unit Length (in words)
OP5, OP15, 2
OP7, OP17
OP25, OP35, 5
OP27, OP37,
TP27, TP37

The layout of the screen number area in the PLC memory for the various op
erating units is detailed below

OP5/15, OP7/17

7 0|7 0

1st word Current screen type

Current screen number

2nd word Current entry number

Current input field no.

Entry Assignment
Current screen type 1: Screen
2: Recipe
3: Function screen
Current screen/recipe number 1to 99
Current entry number 1to 99
Current input field number 0to 8,
0: Entry number
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14-14

At message level and when displaying a directibytes in the screen
number area have the valueFF

For function screens the screen number area is assigned as follows:

7

0|7

0

1st word 3

Function sc

reen number

2nd word FFy

Current input field no.

OP25/35,0P27/37, TP27/37

7 0|7 0
1st word Current screen type
2nd word Current screen number
3rd word Reserved
4th word Current input field number
5th word Reserved
Entry Assignment
Current screen type 1: Screen
4: Fixed window

5: Alarm message window

6: Event message window
Current screen number 1 to 65535
Current input field number 1 to 65535

For function screens the current screen number is assigned as follows:

Value Meaning
1 Alarm message screen
2 Event message screen
3 Alarm buffer
4 Event buffer
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14.5 Trend Request and T ransfer Areas

Trends A trend is the graphical representation of a value from the PLC. Reading of
the value can be time-triggered or bit-triggered, depending on the configura
tion.

Time-triggered The operating unit reads the trend values at time intervals specified in the

trends configuration. Tme-triggered trends are suitable for continuous progressions

such as the operating temperature of a motor

Bit-triggered The operating unit reads either a single trend value or the complete trend

trends buffer as a result of a trigger bit being set. This is specified in the configura
tion. Bit-triggered trends are normally used to display values that area subject
to rapid variation. An example of this is the injection pressure for plastic
mouldings.

In order to be able to activate bit-triggered trends, corresponding data areas
have to be specified in the configuration (unélexa Pointer}) and set up on

the PLC. The operating unit and the PLC communicate with one another by
means of those areas.

The areas required are the following:

- Trend request area

- Trend transfer area 1

- Trend transfer area 2 (required with switchfeubnly)

In those configured areas, each trend is permanently assigned the same bit.
This means that each trend is uniquely identifiably in all areas.

Switch buffer The switch bufer is a second btdr for the same trend that can be set up in
the configuration.

While the operating unit is reading the values fronfdyuf, the PLC writes
data to bufer 2. If the operating unit is reading baf2, the PLC writes to
buffer 1. This prevents the PLC overwriting the trend data while it is being
read by the operating unit.

Communication User’s Manual
Release 05/99 14-15



User Data Areas for the SIMATIC S7

Division of data
areas

Trend request area

Trend transfer
area 1

Trend transfer
area 2

14-16

Theindividual areas — i.e. the trend request area and trend transfer areas 1
and 2 — can be divided into separate data areas with a predefined maximum
number and length (table 14-7).

Table 14-7 Division of Data Areas

Data areas
Request Transfer
1 2
Max. number per type 8 8 8
Overall length of all data areas (words) 8 8 8

If a screen with one or more trends is opened on the operating unit, the oper
ating unit sets the corresponding bits in the trend request area. After deselec
tion of the screen, the operating unit resets the corresponding bits in the trend
request area.

The trend request area can be used by the PLC to ascertain which trend is
currently being displayed on the operating uniendls can also be triggered
without analysis of the trend request area.

This area is used for the purpose of triggering trends. In the S7 program, set
the bit assigned to the trend in the trend transfer area and the trend-commu
nication bit. The operating unit detects the trigger and resets the trend bit and
the communication bit. It then reads a single value or the whdier,pad

pending on the configuration.

Example of a trend transfer area with a length of 2 data words

Bit number

7 6 5 4 3 21 07 654 3 210
1st word
2nd word /

Trend communication bit

Until the communication bit has been reset, the trend transfer area can not be
altered by the S7 program.

Trend transfer area 2 is required for trends that are configured with a switch
buffer. Its layout is precisely the same as that of trend transfer area 1.
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14.6 User Version

Usage

Communication User’s Manual
Release 05/99

Whenthe operating unit is started up, a check can be carried out as te wheth
er the operating unit is connected to the correct PLC. This important in cases
where multiple operating units are in use.

To perform the check, the operating unit compares a value stored on the PLC
with the value specified in the configuration. This ensures compatibility of

the configuration data with the S5 program. If the values do not mateh, sys
tem message $653 is displayed on the operating unit and the unit is restarted.

In order to be able to use this function, the following values must be speci
fied in the operating unit configuration:

¢ Details of configuration version; value between 1 and 255.
— ProTool:
System- Settings
e Data type and address of the version value stored on the PLC:

— ProTool:
System- Area Pointers,
SelectUser \érsionin theType:box.
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14.7 Recipes

Definition

Condition

Transfer of data
records

Synchronization

14-18

A recipe is a combination of variables forming a fixed data structure. That
structure is defined in the configuration and supplied with data on the-operat
ing unit. The structure can not subsequently be modified from the operating
unit.

As the data structure can be assigned new data many timethew#ata is
referred to as a data record. Those data records are stored (created), loaded,
deleted and edited on the operating unit. The data is stored on the operating
unit, thus saving memory space on the S7.

Using a recipe ensures that by transferring a data record to the S7, multiple
items of data are receiva@nultaneouslyandin synchronized fashionby
the S7.

The use of recipes is subject to the following hardware requirements:

e Operating units
with text-based display: OP5, OP7, OP15, OP17
with graphics display: OP25, OP27, OP35, OP37
with touch screen: TP27, TP37

e SIMATIC S7: S7-200, S7-300, S7-400

Data records can be transferred from the operating unit to the S7 or from the
S7 to the operating unit. Data records are transferred from the operating unit
to the S7 in order to set specific values on the S7, e.g. for the production of
orange juice. In the same walata can be read from the S7 and stored on the
operating unit as a data record in order to save details of a successful com
bination of values, for example.

Note

With graphics displays, only the variables are used when transferring data
records. In order to transfer a data record from a data medium (such as Flash
memory of floppy disk) to the S7, that record must first be written to the
variables (internal memory of the operating unit).

A basic feature of recipes is that the data is transferred in synchronized fash
ion and uncontrolled overwriting of data is prevented. In order to ensure co-

ordinated transfer of data records, bits are set in the control and acknowledg
ment bit 2 section of the interface area.
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14.7.1 Transferring Data Records

Definition

Selecting method
of transfer

Direct transfer

Datarecords can be transferred from the operating unit to the PLC or from
the PLC to the operating unit in two féifent ways. The two methods of
transfer are "direct” and "indirect”. The transfer method setting relates pri
marily to transfer in the direction operating unitPLC.

In the case of text-based displays, only "direct” transfer is possible. In the
case of graphics displays, transfer in the direction operating-uRiLC can
be "direct” or "indirect”. "Indirect” transfer from the PLC to the operating
unit is not possible with the SIMAC S7.

Selection of the method of transfer depends on the operating unit being used.
Table 14-8 shows the characteristics of a recipe according to operating unit.

Table 14-8 Transfer of Recipe According to Operating Unit
Operating unit | Direction of Created in
transfer ProTool ProTool/Lite
OP5, OP15 OP - S7 Direct Direct
S7- OP Direct Direct
OP7, OP17 OP - S7 Direct Direct
S7 - OP Direct Direct
OP25, OP35 OP - S7 Indirect/direct —
S7 - OP Indirect/direct —
OP27, OP37 OP - S7 Indirect/direct —
S7 - OP Indirect/direct —
TP27, TP37 TP - S7 Indirect/direct —
S7- TP Indirect/direct —

When a data record is written, the variables of the data record are written
directly to the address defined in each case. When a data record is read di
rectly, the variables are read from the PLC system memory onto the-operat
ing unit.

In ProTool, variables which are to be transferred directly must have a link to
the PLC as well as the attributérite directly . Variables to which no
address on the PLC is assigned are not transferred.
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Indirect transfer

All variables of the data record are written to a temporary storage area on the
PLC referred to as the data mailbox. The data mailbox contains only the val
ues of the variables, the addresses are not transferred.

When a data record is written, the variables are written to the temporary stor
age area. When a data record is read, the variables in the PLC program must
first be written to the temporary storage area. The operating unit then reads
the variables from the temporary storage area.

For "indirect” transferthe data record must be no longer than 190 bytes.

14.7.2 Addressing Recipes and Data Records and
the Data Areas Required

Devices having a
text-based display

Devices having a
graphics display

14-20

Theaddressing of recipes and data recordemifaccording to whether the
operating unit is a text-based display unit or a graphics display unit.

In the process of configuration, the recipe is given a name and a number
Both the recipe name and the recipe number are displayed on the operating
unit.

The data records that you create on the operating unit are also given a name
and a number

The recipe number and data record number are transferred to the PLC along
with the data when data record transfer in the direction operating.usit

is initiated. This requires creation of the data mailbox on the PLC. When do
ing so, use the same details specified in the configuration Anei@Point

ers The data record values are written directly to the addresses on the PLC.

Data Mailbox:

1st word Recipe number
2nd word Reserved

3rd word Reserved

4th word Data record number
5th word Reserved

There are threklentificationsavailable for the purposes of identifying a-rec
ipe on the PLC. Those identifications are tefinable. V& recommend that
you use the the recipe number for the first identification.

In ProTool, you enter the recipe identification in tharametergialog box
underldentifications ProTool automatically enters the recipe number for the
first identification. When a data record is transferred from the operating unit
to the PLC, the identifications are written to the data mailbox and can be ana
lyzed by the PLC.

You create data records on the operating unit under a symbolic name. That
symbolic name is not transferred with the data record when it is transferred
between the operating unit and PLC. There is no identification for the data
record on the PLC.
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Data Mailbox:

The area for thdata mailboxhas to be reserved on the PLC. When doing so,
use the same details specified in the BodTonfiguration undefArea Point
ers The diagram below shows the layout of the data mailbox.

1st word Identification 1

2nd word Identification 2

3rd word Identification 3

4th word Reserved

5th word| Length of data record in bytes

6th word Data record value 1
Data record value ...

nth word Data record value m

As of word 6, the data words are relevant only for indirect transmission.
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14.7.3 Synchronization during Transfer — Normal Case

Transferring data The control and acknowledgment bits in the interface area synchronize the
records transfer of data records. Normaltyansfer is initiated by operator input on

the operating unit.

Bit 0 = Data mailbox is locked (set by operating unit only)

= Data mailbox is unlocked

Bit 1 = Data record/variable contains errors

Bit 2 = Data record/variable contains no errors

Bit 3 = Data transmission completed

Bit 4 = Request data record/variable

Bit 5 = Operating unit must read data mailbox

Bit 6 = Request data mailbox lock

Bit 7 = Operating unit has read data mailbox

(transfer from S7- operating unit)

Transfer from The description which follows explains the sequence in which the operating
operating unit - unit sets the synchronization bits in the interface area and how the PLC pro
S7 (initiated on gram should respond to those settings.

operating unit)

Step 1: Bit 0 is checked by the operating unit. If bit 0 is set &= Data mailbox
locked) transfer is cancelled and a system error message returned. If bit O is
set to0, the operating unit sets it fo

Step 2: The graphics display enters the identifications in the data mailbox. The text-
based display enters the recipe number and data record number in the data
mailbox.

If the data record is to be transferred indiredte data record values are
also written to the data mailbox. If the data record is to be transferred direct
ly, the data variable values are written to the configured address.

Step 3: The operating unit sets bit 3 1o(= Data transfer completed).

Step 4: The data record/variable can be analyzed by the S7 program. The S7 program
then has to acknowledge whether the transferred data contained errors or not.
Data contains no errors: Bit 2 is set tdl
Data contains errors: Bit 1 is set tdl

Step 5: The S7 program must now reset Bit 0.

Step 6: The bits set in Steps 3 and 4 are reset by the operating unit.

If the project for a graphics display unit incorporates

ﬁ the standard configuration, the transfer sequence des
cribed above corresponds to the use of the key illustra
ted on the left on the standard screen Z_RECORD_2.
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14.7.4 Synchronization during Transfer — Special Cases

Transfer from
operating unit -
S7 (initiated by S7)

Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

Step 6:

Transfer from S7
— operating unit
(initiated by
operating unit)

Step 1:

Step 2:

Step 3:

Deviceshaving a graphics display:

With this type of transferyou should make sure that only the current variable
values on the device having a graphics display are transferred. The values are
not read directly from the data medium.

Devices having a text-based display:
This type of transfer is not possible with devices having a text—based display

Request the data mailbox lock in the S7 program by setting Bit 6 to

If the data mailbox can not be locked, the operating unit sets Bit @mal at
the same time resets Bit 600

In the S7 program, inform the operating unit via the data mailbox which data
record it is to transfeffo do so, you enter the identifications of the recipe in
the data mailbox in the case of graphics display and the recipe number and
data record number in the case of text-based displays.

In the S7 program, set Bit 4 1o(= Request data via data mailbox).
The operating unit reads the data mailbox.
The operating unit resets Bit 4 and transfers the data record/variable as de

scribed in chapter 14.7.3, Step 2 onwards.

Direct transfer from the S7 to the operating unit is always carried out without
co-ordination. The values are read directly from the addresmbles with

out an address are ignored. The following steps relate only to indireet trans
fer.

Bit 0 is checked by the operating unit. If bit O is set {g Data mailbox
locked) transfer is cancelled and a system error message returned. If bit O is
set to0, the operating unit sets it fo

The operating unit enters the identifications in the data mailbox. The length
of the data record is not specified by the operating unit (lehégrentered).

Theoperating unit sets Bit 3 tb (= Data transfer completed).
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Step 4:

Step 5:

Transfer from
S7 - operating
unit (initiated
by S7)

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 4:

Transfer by way of
PLC job with
graphics displays

14-24

In the S7 program, you now analyze the identifications and enter-the re
quested data in the data mailbowutthen acknowledge whether the identifi
cations contain errors or not by setting Bit 1 or 2.

|dentifications contain no errors:Bit 2 is set tal
Identifications contain errors:  Bit 1 is set tal

Theoperating unit reads the data record from the data mailbox and then re
sets the following bits: Bit 3, Bit 2 or 1 (depending on acknowledgement),
Bit O.

If the project for a graphics display unit incorporates

EE—¢ the standard configuration, the transfer sequence des
cribed above corresponds to the use of the key illustra

ted on the left on the standard screen Z RECORD_2.

Devices having a graphics display:

With this direction of transfeyou should make sure that the values are writ
ten from the S7 to the variables on the operating unit. The values are not
written directly to the data record on the data medium.

Devices having a text-based display:
This type of transfer is not possible with devices having a text—based display

Requesthe data mailbox lock in the S7 program by setting BitB.to

If the data mailbox can not be locked, the operating unit sets Bit@htbat
the same time resets Bit 6Qo

In the S7 program, inform the operating unit via the data mailbox which data
record it is to collect. @ do so, you enter the identifications of the recipe in
the data mailbox in the case of graphics display and the recipe nhumber and
data record number in the case of text-based displays.

SetBit 5 to1 (= Operating unit must read data mailbox).

Whenthe operating unit has collected the data record, it sets Bit 7 to
(= Operating unit has read data mailbox). By setting Bit 7, the operating unit
indicates that the reading operation has been completed.

SetBit 7 to0.

We recommend that data record transfer is initiated by operator input on the
operating unit. @ do so, use standard screerRecord_1 . When transfer

ring data records by means of a PLC job (job nos. 69 and 70) the data record
number can not be specified. Only the values of the current variables are
transferred.

Job no. 70 corresponds to the functizeta recod: OP - PLC, and job no.
69 to functionData recod: PLC — OP.
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Transfer by way of
PLC job with text-
based displays

Example

In the case of text-based displays, PLC job no. 70 can be used to transfer a
data record from the operating unit to the PLC. PLC job 69 initiates transfer
from the PLC to the operating unit.

Below is an example of the use of PLC job no. 70 on an OP7 connected to a
SIMATIC S7-200. The example illustrates the steps to be carried out on the
OP7 and the PLC.

OP7
1. Configure the tags for the recipe.
2. Configure the recipe, i.e. define the text items and the tags.

3. Configure a screen for editing and transferring the recipe. For that pur
pose you should define two function keys. The one function key should be
assigned the functioRecipe Diectory paramete® (Edit). The other
should be assigned the functiBecipe Diectory paramete? (Transfer).

4. Configure the two area pointers Interface Area and Data Mailbox.

Interface area on SIMATIC S7-200 PLC, e.g. VW 200

n+0 VB200 VB201
n+2 VB202 VB203
n+4 VB204 VB205
n+30 VB230 VB231

SIMATIC S7-200 PLC
1. Reset n+3 (VB203) in the interface area.

2. Write the recipe number of the recipe that is to be transferred to n+6
(VB206) of the interface area (= parameter 1 of the PLC job).

3. Write the data record number of the data record that is to be transferred to
n+8 (VB208) of the interface area (= parameter 2 of the PLC job).

4. Initiate transfer by writing/0 to n+4 (VB204) of the interface area (=
execute PLC job).

5. The OP7 then sets bits 0 and 3 of n+3 (V203.0 and V203.3) in the inter
face area.

6. The PLC now has to confirm transfer by setting bit 2 of n+3 (V203.2) in
the interface area. If that happens, the OP7 resets bit 3 (V203.3) of n+3.

The transfer is now complete. To transfer another data record, repeat Steps 1
to 6.
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14.8  Writing Variables Indirectly

Basic principle Indirectvariables which can be assigned to input fields can be configured for
graphics displays. The value is entered directly on the operating unit by the
operator After entry of the value on the operating unit, the contents of those
variables are transferred in co-ordinated fashion to the data mailbox on the
PLC.

Co-ordination Co-ordination of data transfer is the similar to the co-ordination of data re
cord transfer for recipes (see chapter 14.7.3).

Usage Indirect variables can used in screens in the same way as "normal” variables,
i.e. variables with addresses.
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SIMATIC 500/505 Connection, Version 3.1 15
or Later

This chapter describes communication between the operating unit and the
SIMATIC 500/505. The version 3.1 driver is called alNVE driver because
the PLC-specific addresses can be specified directly in the operating unit
configuration.
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General

Configuration

Parameters

Interface

Interface type
Data bits
Parity

Stop bits

Baud rate

User data areas

Known limitations

15-2

In the case of the SIMAC 500/505 Series, the connection is effected by
means of the PLC’s own driver. This is a point-to-point connection.

The following operating units can be connected to the JIK2/A500/505:

Devices having a text- Devices having a Touch Panels
based display graphics display
TD17 OP25 TP27
OP7 oP27 TP37
OP17 OP35
OP37

The operating unit should be connected to the CPU programming interface
(RS232 or RS422).

The following parameters detailed below should be specified for connecting
to a SIMATIC 500/505. In Prodol, all settings are entered under menu item
System- PLC. EnterSIMATIC 500/505 V3.hs the protocol.

Here you should enter which interface on the operating unit the
SIMATIC 500/505 is connected to.

Here you can choose between RS232 and RS422.
Here you should entét.

EnterOdd here.

Here you should entdr.

Here you enter the transmission rate between operating unit and
SIMATIC 500/505. Communication can take place at the following speeds:
19200, 9600, 4800, 2400, 1200, 600 or 300 baud.

The operating unit and the SIMAC 500/505 communicate via user data

areas on the SIMATIC 500/505. Which user data areas need to be set up on
the SIMATIC 500/505 depends on the configuration. Depending on what data
is to be exchanged, the relevant user data areas should be set up. The data
areas include messages, recipes and trends, for example. Those user data
areas are described in chapter 17.

An RS422 connection with the SIMAC 575-VME is not supported at
present.

In the case of the SIMATIC 500 CPU 560-2120 and CPU 560-2820 access to
the S-memory data types (special user data types) is not possible if-the spe
cial function CPUs 565-2120 and 565-2820 are used.
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15.1 Commissioning

Driver for Thedriver for connecting to the SIMIAC 500/505 is supplied with the con
SIMATIC 500/505 figuration software and installed automatically

Standard cable

Table 15-1 Standard Cables

The following connecting cables are available for connecting the operating
unit to the SIMAIC 500/505:

S SIMATIC 500/505
V.24 V.24 RS422 RS422

From 9-core 25-core 9-coré") 9-core?)
All operating 6XV1 6XV1 - -
units 440-2K... 440-2L...
V.24, 15-core
All operating - - 6XV1 6XV1
units 440-2M... 440-1M...
RS422, 9-core

= Length code

1) For SIMATIC 500/505 (PLC 535, PLC 545/CPU1101, PLC 565T)
2)  For SIMATIC 505 (PLC 545/CPU1102, PLC 555)

Commissioning

Connectinghe operating unit to the SIMAC 500/505 primarily involves

procedure making the physical connection to the operating unit. Special modules for the

connection on the PLC are not required.

You should go through the check-list below

1. The parameters set in the configuration urgletem- PLC must match
those detailed on page 15-2 in the case of direct connection to the CPU

interface.

2. If you use user data areas, set them up now (see chapter 17).

3. If you use user data areas for which the interface area is required, set it up
now. A detailed description of the interface area is given in chapter 16.
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15.2 Permissible Data Types

Data areas Table15-2 lists thauser data typewhich can be used when configuring vari
ables and area pointers. The basic condition is that those data areas have also
been set up in TISOFT for the CPU.

Table 15-2 Permissible Data Areas for the Operating Unit

User Data Type Addressed By Format
Discrete Input X BIT
Discrete Output Y BIT
Control Relay C BIT
Variable Memory \% BIT
Word Input WX :'I\IH_INT
Word Output WY +/- DOUBLE
Constant Memory K ECEJAJLBLE
Status Word Memory STW ASCII
Timer/Counter Preset TCP +/— INT
Timer/Counter Current | TCC INT
Analog Alarm
Process Loop
Special Function

AnalogAlarm, Process Loop and Special Function are generic terms that
stand for a collection of special user data types (see tables 15-3 to 15-5). If
you select those collective terms in the dialog box, another selectionlist ap
pears from which the precise user data type can be selected.
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Table 15-3 Analog Alarm
User Data Type Addressed By Format
Analog Alarm/Alarm Acknowledge FlagsAACK +/—INT, INT

Analog Alarm Deadband AADB +/—-INT, INT, REAL
Most Significant Word of ACFH +/—INT, INT
Analog Alarm C flags

LeastSignificantWord of Analog Alarm C ACFL +/—INT, INT

flags

Analog Alarm Error AERR +/—INT, INT, REAL
Analog Alarm High Alarm Limit AHA +/—INT, INT, REAL
Analog Alarm High—High Alarm Limit | AHHA +/—INT, INT, REAL
Analog Alarm Low Alarm Limit ALA +/—INT, INT, REAL
Analog Alarm Low—Low Alarm Limit ALLA +/—INT, INT, REAL
Analog Alarm Orange Deviation Alarm | AODA +/—-INT, INT, REAL
Limit

Analog Alarm Process Variable APV +/—INT, INT, REAL
AnalogAlarm Process &tiable HighLimit | APVH REAL

Analog Alarm Process &fiable Low Limit| APVL REAL

Analog Alarm Rate of Change Alarm | ARCA REAL

Limit

Analog Alarm Setpoint ASP +/—-INT, INT, REAL
Analog Alarm SP High Limit ASPH +/—-INT, INT, REAL
Analog Alarm SP Low Limit ASPL +/—INT, INT, REAL
Analog Alarm Sample Rate ATS REAL

Analog Alarm Flags AVF +/—INT, INT
Analog Alarm Yellow Deviation Alarm | AYDA +/—INT, INT, REAL
Limit

Alarm Peak Elapsed Time APET +/—INT, INT
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15-6

Table 15-4 Process Loop

User Data Type

Addressed By

Format

Loop Alarm/Alarm Acknowledge Flags

LACK

+/—INT, INT

Loop Alarm Deadband LADB +/—INT, INT, REAL
Most Significant Word of Loop C—flags | LCFH +/—INT, INT

Least Significant Word of Loop C—flags | LCFL +/—INT, INT

Loop Error LERR +/—-INT, INT, REAL
Loop Alarm High Limit LHA +/—INT, INT, REAL
Loop Alarm High—High Limit LHHA +/—INT, INT, REAL
Loop Gain LKC REAL

Loop Derivative Gain Limiting Coditient | LKD REAL

Loop Low Alarm Limit LLA +/—-INT, INT, REAL
Loop Low—Low Alarm Limit LLLA +/—-INT, INT, REAL
Loop Output LMN +/—INT, INT, REAL
Loop Bias LMX +/—INT, INT, REAL
Loop Orange Deviation Limit LODA +/—INT, INT, REAL
Loop Process Variable LPV +/—INT, INT, REAL
Loop PV High Limit LPVH REAL

Loop PV Low Limit LPVL REAL

Loop Rate of Change Alarm Limit LRCA REAL

Loop Ramp/Soak Flags LRSF +/—INT, INT

Loop Ramp/Soak Step Number LRSN +/—INT, INT

Loop Setpoint LSP +/—INT, INT, REAL
Loop Setpoint High Point LSPH +/—INT, INT, REAL
Loop Setpoint Low Limit LSPL +/—INT, INT, REAL
Loop Rate LTD REAL

Loop Reset LTI REAL

Loop Sample Rate LTS REAL

Loop V—flags LVF +/—INT, INT

Loop Yellow Deviation Alarm Limit LYDA +/—-INT, INT, REAL
Loop Peak Elapsed Time LPET +/—INT, INT
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Table 15-5 Special Function

User Data Type Addressed By Format
SF Program Peak Elapsed Time PPET +/—INT, INT
SF Subroutine Peak Elapsed Time SPET +/—INT, INT

Communication User’s Manual
Release 05/99

15-7




SIMATIC 500/505 Connection

15.3 Notes on Optimization

Polling time and The sstructure of the user data areas described in chapter 17 along with the poll

update time ing times configured for tharea pointersare crucial factors in the update
timesactually achievable The update time is the polling time plus transmis
sion time plus processing time.

In order to achieve optimum update times, the following points should be
observed during configuration:

e When setting up the individual data areas, make themgesdarneces
sary but as small as possible.

¢ Define data areas that belong together as contiguous areasfeltieef
update time will be better if you create a singlge area rather than sev
eral smaller areas.

e Setting the polling times that are too short unnecessarily impairs overall
performance. The same applies to the standard clock pulse. Set the poll
ing time according to the rate of change of the process values. The rate of
change of temperature of a furnace, for example, is considerably slower
than the acceleration curve of an electric motor

Guide figure for polling time: approx. 1 second.

e If necessarydispense with cyclic transmission of user data areas (polling
time = 0) in order to improve the update time. Instead, use PLC jobs to
transfer the user data areas at random times.

e Store the variables for a message or a screen in a contiguous data area.

¢ In order that changes on the PLC are reliably detected by thb&yP
must be present for the duration of the actual polling time at least.

e Set the baud rate to the highest possible figure.

Screens If, in the case of bit-triggered trends, the communication bit is set inetine
transfer aea the operating unit always updates all the trends whose bit is set
in that area. Afterwards it resets the bit. If the PLC program immediately sets
the bit again, the operating unit spends all its time updating the trends. It is
then virtually impossible to operate the operating unit.
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Function Theinterface area is a data area that represents the interface between the ap
plication program and the operating unit. It contains data and pointers to data
areas that are required for exchange of data between theT8INMA0/505 and
the operating unit.

Condition The interface area is only required for the SIMATIC 500/505 if the functions
it contains are used or anlayzed by the STMA500/505. The interface area
must be configured if the following functions are used:

— Sending of PLC jobs to the operating unit

— Synchronizing of date and time between SIW@ 500/505 and oper
ating unit

— Analysis of connection ID

— Recipes (transfer of data records)

— Detection of operating unit startup by PLC program
— Analysis of operating unit mode by PLC program

— Analysis of operating unit life bit by PLC program

Layout of interface Figure 16-1 shows the layout of the interface area. The interface area has to

area be set up in Pradol under menu iterBystem- Area Pointersso that the
operating unit knows where the data is located. When doing so, only the start
address of the interface area has to be specified. In addition, the area must be
available on the PLC.

Note

The structure of the interface area applies for allN/& drivers.

Communication User’s Manual
Release 05/99 16-1



Interface Area for the SIMATIC 500/505

Significance

16-2

Interface area:

Address 16
n+0 Control bits
n+l Reserved

+
n+2 Job mailbox
n+5
n+6 Acknowledgment bits
n+7 Reserved
n+8 Version number
n+9 .
Time
n+11
n+12
Date
n+14
n+15
Reserved
n+25

n = Address of configured user data type

Figure 16-1 Layout of Interface Area for SIMATIC 500/505

Thecontrol and acknowledgment bits synchronize transmission of user data
areas that are in the interface area or any other memory areas such as the data
mailbox. The job mailbox, connection ID, date, and time are user data areas

that are within the interface area.

Communication User’s Manual
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16.1  Control and Acknowledgment Bits

Introduction

Detailed structure
of control and
acknowledgement
bits

Operating mode

Life bit

Thereis one word each provided for the control and acknowledgement bits.
Word n+0 contains the control bits. The control bits are written by the PLC
and read by the operating unitoWl n+6 contains the acknowledgement bits.
The acknowledgement bits are written by the operating unit and read by the
PLC.

The diagrams below show the structure of the control and acknowledgement
bits in detail. Following the diagrams is a description of how synchronization
between the operating unit and the PLC is achieved by setting the bits. Syn
chronization during transfer of data records is described in chapter 17.7.

Control bits, word n+0

|1 2] 3] 4]5]6[7]8] 9]10[11]12]13 14 15] 14

Errors in transmission
No errors in transmission

Acknowledgment bits, word n+6

1] 2] 3] 4] 5]6]7]8] 9]1011]12[13[14]15] 16

Data transmission completed

Data mailbox is locked
Life bit
Operating mode

Bit 15 in acknowledgment bits 1 =  Operating unit is dfline
0 = Operating unit in normal operation

The operating unit overwrites Bit 15 in the acknowledgment bits during start
up and sets it to 0.

If the operating unit is switchedfdfne by operator input on the operating

unit, there is no guarantee that the operating unit will be able to set Bit 15 in

the acknowledgement bits to 1. If the PLC sets acknowledgment bit 15 to 1,

the PLC program can query whether the bit has been reset to 0, i.e. whether
the operating unit is still &dine or is in communication contact with the

PLC again.

Bit 14 in acknowledgment bits

The life bit is inverted by the operating unit at one-second intervals. This
enables the PLC program to detect whether the connection with the operating
unit is still present.

Communication User’s Manual
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Synchronization Control bits:
when transferring
data records and
indirect variables

Bit6 1= Data record/variable contains errors
0 = Analysis not performed

Bit7 1= Data record/variable contains no errors
0 = Analysis not performed
Acknowledgment bits:

Bit7 1= Datatransmission completed
0 = Analysis not performed

Bit8 1= Data mailbox is locked
0 = Data mailbox is unlocked

Communication User’s Manual
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16.2 Data Areas in the Interface Area

General

Job mailbox

This section describes the layout and usage of the user data areas that are
located in the interface area.

The job mailbox is used by the SINIAC 500/505 to initiate an action on the
operating unit. All other bytes are areas to which the operating unit writes
data. Those areas can be analyzed by the $I®A00/505 program. The
individual data words are described below

Words n+2 to n+5

The job mailbox can be used to send PLC jobs to the operating unit and
thereby initiate actions on the operating unit.

The job mailbox consists of four words. The first word of the job mailbox
contains the job numhefrhe parameters of the job must be entered in the
succeeding words (maximum of 3).

Job mailbox
Address | 1 16
n+2 Job no.
Parameter 1
Parameter 2
n+5 Parameter 3

If the first word of the job mailboxes not equal to zero, the operating unit
analyzes the PLC job. Afterwards, the operating unit sets this data word to
zero again. For that reason, the parameters must be entered in the job mail
box first and only then the job number

The PLC jobs possible are listed in the appendix B together with their job
numbers and parameters.

Communication User’s Manual
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Date and time

16-6

Time = Words n+9 to n+11
Date = Words n+12 to n+14

PLC job 41 can be used to initiate transfer of date and time from the-operat
ing unit to the SIMAIC 500/505. The date and time are written to the inter
face area.

Figure 16-2 shows the layout of the data area. All data is in BCD format.

Left byte Right byte
Address | 1 8/ 9 16
n+9 Not assigned Hour (0...23)
n+10 Minute (0...59) Second (0 — 59) g
n+11 Not assigned =
n+12 Not assigned Day of week (1...7)
n+13 | Day of month (1...31) Month (1 - 12) %
n+14 Year (0...99) Not assigned a

Figure 16-2 Layout of Data Area fdime andDate

In order to detect when the date and time have been transferred, you should
set the data words thbefore dispatching the PLC job.

Communication User’s Manual
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Userdata areas are used for the purposes of exchanging data between the
SIMATIC 500/505 and the operating unit.

These data areas are written to and read by the operating unit and the applica
tion program in alternation during the process of communication. By analyz
ing the data stored there, the SIM& 500/505 and operating unit recipro

cally initiate predefined actions.

This chapter describes the function, layout and special features of the various
user data areas.

Note

The description of the user data areas applies for allYXA drivers.
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17.1 Overview

Definition

Range of functions

Userdata areas can be located in any memory area on theT8IM0/505.
User data areas include messages, recipes and trends, for example.

Which user data areas are possible depends on the operating uniabéed. T
17-1 summarizes the range of functions available on the individual operating

units.

Table 17-1 User Data Areas Usable According to Type of Operating Unit

User data area TD17 | OP7 | OP17 | OP25 | OP27 | TP27
OP35 | OP37 | TP37
Event messages X X X X X X
Alarm messages - X X X X X
PLC jobs X X X X X X
Recipes - X X X X X
System keyboard assignment X X X X X -
Function keyboard assignment - X X X X -
LED assignment - X X X X -
Scheduler - - X - - -
Date and time X X X X X X
Screen number - X X X X X
User version X X X X X X
Trend request area - - - X X X
Trend transfer area - - - X X X

17-2
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17.2 Event and Alarm Messages

Definition

Event messages

Alarm messages

Acknowledgment

Message initiation

Messagesonsist of a fixed text component and/or variables. The text and
variables are usetefinable.

Messages are subdivided into event messages and alarm messages. The pro
grammer defines what is an event message and what is an alarm message.

An event message indicates a status, e.g.
e Motor switched on
e PLC in manual mode

An alarm message indicates a fault, e.g.
¢ Valve not opening
e Motor temperature too high

Sincealarm messages indicate abnormal operating statuses, they have to be
acknowledged. They can be acknowledged either by

e operator input on the operating unit
e setting a bit in the PLC acknowledgement area.

A message is initiated by setting a bit in one of the message areas on the
SIMATIC 500/505. The location of the message areas is defined by means of
the configuration software. The relevant area must also be set up on the
SIMATIC 500/505.

As soon as the bit in the PLC event/alarm message area has been set and that
area has been transferred to the operating unit, the operating unit detects that
the relevant message has "arrived”.

Converselywhen the same bit is reset on the PLC by the operating unit the
message is registered as having "departed”.

Communication User’s Manual
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Message areas Table17-2 shows the number of message areas for event and alarm messages,
the number of alarm message acknowledgement areas-¢Pajaerating unit
and operating unit- PLC) and the overall length of all areas for each of the
various operating unit models.

Table 17-2 Operating Unit Message Areas

Unit Event message area Alarm messages area/
Alarm message acknowledge-
ment area
Number | Length (words) Number | Overall length per type
per type | (words)
TD17 4 63 - -
OP7 4 32 4 32
OP17 4 63 4 63
OP25, OP35| 8 125 8 125
OP27, OP37| 8 125 8 125
TP27, TP37 | 8 125 8 125
Assignment of A message can be configured for every bit in the message area configured.
message bit and The bits are assigned to the message numbers in ascending order
message number !
Example:

Let us assume that the following event message area has been configured for
the SIMATIC 500/505 PLC:

V43 Length5  (in words)

Figure 17-1 shows the assignment of all 88 (%) message numbers to the
individual bit numbers in the PLC event message area.

That assignment is performed automatically on the operating unit.

Bit| 1 16
vas (L L[ LTI TI LT []e
vwfﬂHHH\HHHBO

Message number

Figure 17-1  Assignment of Message Bit and Message Number
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Acknowledgement
areas

If the SIMATIC 500/505 is to be informed via an alarm message acknowl
edgement on the operating unit or if the SIM@ 500/505 is to perform the
acknowledgement itself, the relevant acknowledgement areas must be set up
on the SIMATIC 500/505 as follows:

¢ Acknowledgement aea operating unit - SIMATIC 500/505
This area is used to inform the PLC when an alarm message hasbeen ac
knowledged by operator input on the operating unit.

e Acknowledgement aea SIMATIC 500/505 - operating unit:
This area is used by the PLC to acknowledge an alarm message.

These acknowledgement areas must also be specified in the configuration
underArea Pointers

Figure 17-2 shows a schematic diagram of the of the individual alarm mes
sage and acknowledgement areas. The acknowledgement sequences are
shown in figures 17-4 and 17-5.

Operating unit PLC

Alarm messages area

»| Internal Acknowledgement areg
processing/link PLC - operating unit

b

Acknowledgement areg
operating unit - PLC

Communication User’s Manual
Release 05/99

Figure 17-2  Alarm Message and Acknowledgement Areas
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Assignment of Eachalarm message has a message nuriibat message number is assigned
acknowledgment the same bit number in the alarm messages area as the bit number it is as
bit to message signed in the acknowledgement area. Under normal circumstances, the ac
number knowledgement area is the same length as the associated alarm messages area.

If the length of an acknowledgement area is not equal to the overall length of
the associated alarm messages area and there are succeeding alarm messages
and acknowledgement areas, the following assignment applies:

Alarm messages area 1 Acknowledgement area 1
Alarm message no. 16 Acknowledgement bit for alarm message no. 16
Bit |1 16 Bit |1 16
1 16 3 I I 16
17 32 17 e 32
33 48
Alarm messages area 2 Acknowledgement area 2
Alarm message no. 64 Acknowledgement bit for alarm message no. 64
Bit |1 16 Bit |1 16
49 . 64 49 e 64
65 80 65| 80

Figure 17-3  Assignment of Acknowledgement Bit and Message Number

Acknowledgementarea A bit set by the PLC in this area effects acknowledgment of the correspond
PLC - operating unit ing alarm message on the operating unit. Reset the bit when you reset the bit
in the alarm messages area. Figure 17-4 shows the signal diagram.

The acknowledgement area PL.Coperating unit

¢ must follow on immediately from the associated alarm messages area,
e must have precisely the same polling time and

* may not be any longer than the associated alarm messages area.

If the physical location of acknowledgement area PL@perating unit does
not follow on from the alarm messages area, system message $655 is issued
when the operating unit starts up.

Alarm messages area_____| L

Acknowledgement area
PLC - operating unit

Acknowledgment
via PLC

Figure 17-4  Signal Diagram for Acknowledgement Area PLCDperating Unit

Communication User’s Manual
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Acknowledgementarea  If a bit in the alarm messages area is set, the operating unit resets the corre

operating unit — PLC sponding bit in the acknowledgement area. If the alarm message is acknowl
edged on the operating unit, the bit in the acknowledgement area is set. In
this way the PLC can detect that the alarm message has been acknowledged.
Figure 17-5 shows the signal diagram.

The acknowledgement area operating uniPLC must be no longer than the
associated alarm messages area.

Alarm messages area_____| I

Acknowledgemenarea
operating unit-» PLC

Acknowledgment
via operating unit

Figure 17-5 Signal Diagram for Acknowledgement Area Operating UnRLC

Size of Theacknowledgement areas PL.Coperating unit and operating unit
acknowledgement PLC must not be any longer than the associated alarm messages areas. They
areas can, howeverbe smaller if acknowledgement by the PLC is not required for

all alarm messages. Figure 17-6 illustrates such a case.

Alarm messages area Reduced-size alarm message

Alarm messages acknowledgement area
that can be Bit 1 Bit 1
acknowledged
Bit n Bit n
Bit m L _!
Alarm
messages that cannot be
acknowledged

Figure 17-6 Reduced-size Acknowledgement Area

Note

Placeimportant alarm messages in the alarm messages area starting at Bit 1
in ascending order

The two associated bits in the alarm messages area and acknowledgement
area must not be set simultaneously

Communication User’s Manual
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17.3 Keyboard and LED Assignment Areas

Usage

Note re. touch
panels

Requirement

Transfer

Value assignment

17-8

Key strokes on the operating unit can be transmitted to the PLC and analyzed
there. In that wayan action such as "switch on motor” can be initiated on the
PLC.

The operator panels (OPs) have LEDs on the function keys. Those LEDs can
be controlled from the PLC. This means, for example, that in specifie situa
tions, it is possible to indicate to the operator by switching on an LED which
key should be pressed.

Touch panels have no keyboard and no LEDs which can be assigned to a
memory area. For that reason, you do not need to set any area pointers in
ProTool for the keyboard and LED assignment.

In order to be able to analyze key strokes and control the LEDs, associated
data areas (also referred to as assignment areas) have to be set up on the PLC
and specified in the configuration a®a pointers

The keyboard assignment areas are transferred automatically to the PLC
whenever a key is pressed on the operating unit. Configuration of a polling
time is therefore not necessafymaximum of two simultaneously pressed
keys are transmitted at once.

e All keys (except SHIFT key)

As long as the key remains pressed, the assigned bit in the keyboard as
signment area has the value 1; otherwise its value is 0.

Bit value

1
= Key pressed
0 l y t D yp

Note

If the operating unit is switchedfafr disconnected from the PLC while the
key is depressed the corresponding bit in the keyboard assignment area
remains set.

Communication User’s Manual
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17.3.1 System Keyboard Assignment Area

Layout

The system keyboard assignment area is a data area with the fixed length of 3
data words.

Each key on the system keyboard is assigned a specific bit in the system key
board assignment area.

The system keyboard assignment area must also be specified in the-configu
ration undeArea Pointers, Jpe: System KeybahrThis assignment area can
only be created on orfel C and only oncen that PLC.

Keyboard assignment for TD17

Bit number

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

HELP ESC ENTER — 1st word
— 2nd word
— 3rd word

Keyboard communication bit

Keyboard assignment for OP7 and OP17

Bit number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
INS
HELP| ACK ESC [ENTER| DEL SHIFT . +/— 1St word
Al Bl c| bl El F
0| 1|23 |4 |5 | 6|7 8|29 — 2nd word
— 3rd word

Keyboard communication bit

Keyboard assignment for OP25 and OP27

Bit number
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Y z WXSs T B
o v R R » o0 7 =1 1st word
EgF CBD A7B K6L | 5J G4H QSR 02P M1 N U ond word
Reserved 3rd word

Keyboard communication bit

Keyboard assignment for OP35 and OP37

Bit number
16 15 14 183 12 11 10 9 8 7 6 5 4 3 2 1
C NS oz =T
[ H-| | AZ DEL ;::T?R 000| csc EK HELPi 1st word
YZaQaRI JAH GHEFRCDOPMNKLWXUVS T=,
LAOR IR Brag|GoH B R C B OFMNK LW XUVIS T=) 2nd word
Reserved J — 3rd word

Keyboard communication bit

Communication User’s Manual
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Keyboard
communication bit

17-10

Note

Unusedbits must not be overwritten by the application program.

The keyboard communication bit acts as a check bit. Every time the key
board assignment area is transferred from the operating unit to the PLC it is
set to the valué and should be reset by the application program after-analy
sis of the data area.

By regular reading of the communication bit, the application program can
ascertain whether the system keyboard assignment area has been transferred
again.

Communication User’s Manual
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17.3.2 Function Keyboard Assignment Area

Data areas

Key assignment

Keyboard commu -
nication bit

Communication User’s Manual
Release 05/99

Operatompanels have a function keyboard which can be assigned an area in
the PLC memoryThe function keyboard assignment area can be divided into
separate data areas whose number and length depends on the OP concerned.

Data areas OP7/17 OP25/35
OP27/37

Max. number 4 8

Overall length of all data areas (words) 4 8

Thefunction keyboard assignment area must also be specified in the eonfigu
ration undeArea Pointers, Jpe: Function Keyboak

The assignment of the individual keys to the bits in the data areas is specified
when the function keys are configured. This involves specifying a number
within the assignment area for each.key

Bit 16 in the last data word efachdata area is the keyboard communication
bit. It acts as a check bit. Each time the keyboard assignment is transferred
from the OP to the PLC, the keyboard communication bit is set to the value
1. Following analysis of the data area by the application program, the key
board communication bit should be reset.

By regular reading of the communication bit, the application program can
ascertain whether a block has been transferred again.
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17.3.3 LED Assignment Area

Data areas The LED assignment area can be divided into separate data areas as shown in
the table below

Data areas OP7/17 OP25/35
OP27/37

Max. number 4 8

Overall length of all data areas (words) 9 16

The LED assignment area must also be specified in the configuration under
Area Pointers, Jpe: LED Assignment

LED assignment The assignment of the individual LEDs to the bits in the data areas is
specified when the function keys are configured. This involves specifying a
bit number within the assignment area for each LED.

The bit number (n) identifies the first of two consecutive bits that control a
total of four diferent LED statuses:

Table 17-3 LED Flashing Frequency for all OPs except OP17

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashes at approx. 0.5 Hz
1 0 Flashes at approx. 2 Hz
1 1 Permanently lit

Onthe OP17, the K keys have two-color LEDs (red/green). The resulting
LED functions are detailed in table 17-4.

Table 17-4 LED Colors for OP17

Bitn+1 Bit n LED Function
0 0 Off
0 1 Permanently red
1 0 Flashes red
1 1 Permanently green

Communication User’s Manual
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17.4 Screen Number Area

The operating units store information in the screen number area about the
screen activated on the operating unit.

Usage

This enables information about the current display contents of the operating
unit to be transmitted to the PLC and from there, in turn, to initiate specific
responses such as the activation of another screen.

If the screen number area is to be used, it must be specified in the caenfigura
tion as arArea Pointer It can only be created on oR&C and only oncen
that PLC.

Requirement

The screen number area is transferred automatically to the PLC whenever a
change is registered on the operating unit. Configuration of a polling time is
therefore not necessary

The screen number area is a data area with a fixed length. The precise length
depends on the operating uniable 17-5 gives the detalils.

Layout

Table 17-5 Length of Screen Number Area
Operating unit Length in words
OP7, OP17 2
OP25, OP35, 5
OP27, OP37,
TP27, TP37

The layout of the screen number area in the PLC memory for the various op
erating units is detailed below

OP7/17
1 8| 9 16
1st word Current screen type Current screen number
2nd word Current entry number Current input field no.

Entry Assignment
Current screen type 1: Screen
2: Recipe
3: Function screen
Current screen/recipe number 1to 99
Current entry number 1to 99
Current input field number 0to8
Current entry number

Communication User’s Manual
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17-14

At message level and when displaying a directihbytes in the screen
number area have the valueFF

For function screens the screen number area is assigned as follows:

1

8|9

16

1st word 3

Function screen number

2nd word FFy

Current input field no.

OP25/35,0P27/37, TP27/37

1 16
1st word Current screen type
2nd word Current screen number
3rd word Reserved
4th word Current input field number
5th word Reserved
Entry Assignment
Current screen type 1: Screen

4: Fixed window
5: Alarm message window
6: Event message window

Current screen number

1 to 65535

Current input field number

1 to 65535

For function screens the current screen number is assigned as follows:

Value Explanation
1 Alarm message screen
2 Event message screen
3 Alarm buffer
4 Event buffer

Communication User’s Manual
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17.5 Trend Request and T ransfer Areas

Trends A trend is the graphical representation of a value from the PLC. Reading of
the value can be time-triggered or bit-triggered, depending on the configura
tion.

Time-triggered The operating unit reads the trend values cyclically at time intervals specified

trends in the configuration. ime-triggered trends are suitable for continuous pro

gressions such as the operating temperature of a.motor

Bit-triggered The operating unit reads either a single trend value or the complete trend

trends buffer as a result of a trigger bit being set. This is specified in the configura
tion. Bit-triggered trends are normally used to display values that area subject
to rapid variation. An example of this is the injection pressure for plastic
mouldings.

In order to be able to activate bit-triggered trends, corresponding data areas
have to be specified in the configuration (un8leza Pointery and set up on

the PLC. The operating unit and the PLC communicate with one another by
means of those areas.

The areas required are the following:

— Trend request area

— Trend transfer area 1

— Trend transfer area 2 (required with switchfeubnly)

In those configured areas, each trend is permanently assigned the same bit.
This means that each trend is uniquely identifiably in all areas.

Switch buffer The switch bufer is a second btdr for the same trend that can be set up in
the configuration.

While the operating unit is reading the values fronfdyuf, the PLC writes
data to buer 2. If the operating unit is reading baf2, the PLC writes to
buffer 1. This prevents the PLC overwriting the trend data while it is being
read by the operating unit.

Communication User’s Manual
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Division of data
areas

Trend request area

Trend transfer
area 1

Trend transfer
area 2

17-16

Theindividual areas — i.e. the trend request area and trend transfer areas 1
and 2 — can be divided into separate data areas with a predefined maximum
number and length (table 17-6).

Table 17-6 Division of Data Areas

Data areas
Request Transfer
1 2
Max. number per type 8 8 8
Overall length of all data areas (words) 8 8 8

If a screen with one or more trends is opened on the operating unit, the oper
ating unit sets the corresponding bits in the trend request area. After deselec
tion of the screen, the operating unit resets the corresponding bits in the trend
request area.

The trend request area can be used by the PLC to ascertain which trend is
currently being displayed on the operating uniendls can also be triggered
without analysis of the trend request area.

This area is used for the purpose of triggering trends. In the PLC program, set
the bit assigned to the trend in the trend transfer area and the trend-commu
nication bit. The operating unit detects the trigger and resets the trend bit and
the trend communication bit. It then reads a single value or the whéde, puf
depending on the configuration.

Example of a trend transfer area with a length of 2 data words

Bit number
1 23 4 5 6 7 8 9 1011 12 13 14 15 16
1st word ‘

2nd word / ‘

Trend communication bit

Until the trend communication bit has been reset, the trend transfer area can
not be altered by the PLC program.

Trend transfer area 2 is required for trends that are configured with a switch
buffer. Its layout is precisely the same as that of trend transfer area 1.
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17.6 User Version

Usage

Communication User’s Manual
Release 05/99

Whenthe operating unit is started up, a check can be carried out as te wheth
er the operating unit is connected to the correct PLC. This important in cases
where multiple operating units are in use.

To perform the check, the operating unit compares a value stored on the PLC
with the value specified in the configuration. This ensures compatibility of

the configuration data with the PLC program. If the values do not match,
system message $653 is displayed on the operating unit and the unit is re
started.

In order to be able to use this function, the following values must be speci
fied in the operating unit configuration:

¢ Details of configuration version; value between 1 and 255.
— ProTool:
System- Settings
e Datatype and address of the version value stored on the PLC:

— ProTool:
System- AreaPointers
SelectUser \érsionin theType:box.
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17.7 Recipes

Definition

Condition

Transfer of data
records

Synchronization

Transferring data
records

17-18

A recipe is a combination of variables forming a fixed data structure. That
structure is defined in the configuration and supplied with data on the-operat
ing unit. The structure can not subsequently be modified from the operating
unit.

As the data structure can be assigned new data many timetheweéata is
referred to as a data record. Those data records are stored (created), loaded,
deleted and edited on the operating unit. The data is stored on the operating
unit, thus saving memory space on the STMA500/505.

Using a recipe ensures that by transferring a data record to the PLC, multiple
items of data are receivstmultaneouslyandin synchronized fashionby
the PLC.

The use of recipes is subject to the following hardware requirements:

e Operating unit
with text-based display: OP7, OP17
with graphics display: OP25, OP27, OP35, OP37
with touch screen: TP27, TP37

e SIMATIC 500/505

Data records can be transferred from the operating unit to the PLC or from
the PLC to the operating unit. Data records are transferred from the operating
unit to the PLC in order to set specific values on the PLC, e.g. for the produc
tion of orange juice. In the same waata can be read from the PLC and

stored on the operating unit as a data record in order to save details -of a suc
cessful combination of values, for example.

Note

With graphics displays, only the variables are used when transferring data
records. In order to transfer a data record from a data medium (such as Flash
memory of floppy disk) to the PLC, that record must first be written to the
variables.

A basic feature of recipes is that the data is transferred in synchronized fash
ion and uncontrolled overwriting of data is prevented. In order to ensure co-

ordinated transfer of data records, bits are set in the control and acknowledg
ment area of the interface area.

When a data record is written from the operating unit to the PLC, the data
record values are always written directly to the specified addresses. When a
data record is read from the PLC to the operating unit, the data record values
are always read directly from the addresses and stored on the operating unit.
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17.7.1 Addressing Recipes and Data Records and the
Data Areas Required

Theaddressing of recipes and data recordemifaccording to whether the
operating unit is a text-based display unit or a graphics display unit.

Text-based In the process of configuration, the recipe is given a name and a number
displays Both the recipe name and the recipe number are displayed on the operating
unit.

The data records that you create on the operating unit are also given a name
and a number

The recipe number and data record number are transferred to the PLC along
with the data when data record transfer in the direction operating.uRltC

is initiated. This requires creation of the data mailbox on the PLC. When do
ing so, use the same details specified in the configuration knei@Point

ers The data record values are written directly to the addresses on the PLC.

Data Mailbox:
1st word Recipe number
2nd word Reserved
3rd word Reserved
4th word Data record number
5th word Reserved
Graphics displays There are threglentificationsavailable for the purposes of identifying a-rec

ipe on the PLC. Those identifications are eefinable. V¢ recommend that
you use the the recipe number for the first identification.

In ProTool, you enter the recipe identification in tRarametergialog box
underldentifications ProTool automatically enters the recipe number for the
first identification. When a data record is transferred from the operating unit
to the PLC, the identifications are written to the data mailbox and can be ana
lyzed by the PLC.

You create data records on the operating unit under a symbolic name. That
symbolic name is not transferred with the data record when it is transferred
between the operating unit and PLC. There is no identification for the data
record on the PLC.

Data Mailbox:

The area for thdata mailboxhas to be reserved on the PLC. When doing so,
use the same details specified in the BodTonfiguration undefrea Point
ers The diagram below shows the layout of the data mailbox.

1st word ID1

2nd word ID 2

3rd word ID 3

4th word Reserved

5th word| Length of data record in bytes

Communication User’s Manual
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17.7.2 Synchronization during Transfer — Normal Case

Transfer of data
records

Transfer from
operating unit -
PLC (initiated on
operating unit)

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

17-20

The control and acknowledgment bits in the interface area synchronize the
transfer of data records. Normaltyansfer is initiated by operator input on
the operating unit.

Control bits:

Bit6 1= Data record/variable contains errors
0 = Analysis not performed

Bit7 1= Data record/variable contains no errors
0 = Analysis not performed

Acknowledgment bits:

Bit7 1= Data transmission completed
0 = Analysis not performed

Bit8 1= Data mailbox is locked
0 = Data mailbox is unlocked

The description which follows explains the sequence in which the operating
unit sets the synchronization bits in the interface area and how the PLC pro
gram should respond to those settings.

Bit 8 of the acknowledgement bits is checked by the operating unit. If bit 8 is
set tol (= Data mailbox locked) transfer is cancelled and a system errer mes
sage returned. If Bit 8 is set to 0, the operating unit sets it to 1.

The operating unit enters the identifications in the data mailbox. The variable
values are written to the configured address.

The operating unit sets bit 7 of the acknowledgement bitgtoData trans
fer completed).

The PLC program then has to acknowledge whether the transferred data con
tained errors or not.

Data contains no errors: Bit 7 is set tal
Data contains errors: Bit 6 is set tal

The resets Bit 7 and 8 of the acknowledgment bits.

The PLC program must reset Bit 6 and 7.

If the project for a graphics display unit incorporates
EE—¢ the standard configuration, the transfer sequence des
cribed above corresponds to the use of the key illustra
ted on the left on the standard screen Z RECORD _2.
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17.7.3 Synchronization during Transfer — Special Cases

Transfer from
PLC - operating
unit

Transfer by way of
PLC job

Example

Directtransfer from the PLC to the operating unit is always carried out with
out synchronization.

We recommend that data record transferfiscééd by operator input on the
operating unit. ® do so, use standard scréerRecord_1 . When transfer

ring data records by means of a PLC job (job nos. 69 and 70) the data record
number can not be specified. Only the values of the current variables are
transferred.

Job no. 70 corresponds to the functizeta recod: OP — PLC, and job no.
69 to functionData recod: PLC — OP.

Below is an example of the use of PLC job no. 70 on an OP7 connected to a
SIMATIC 500/505 . The example illustrates the steps to be carried out on the
OP7 and the PLC.

OP7
1. Configure the tags for the recipe.
2. Configure the recipe, i.e. define the text items and the tags.

3. Configure a screen for editing and transferring the recipe. For that pur
pose you should define two function keys. The one function key should be
assigned the functioRecipe Diectory paramete® (Edit). The other
should be assigned the functiBecipe Diectory parameter (Transfer).

4. Configure the two area pointers Interface Area and Data Mailbox.

Interface area on SIMATIC 500/505 PLC, e.g. V 200

n+0 VB200 VB201
n+2 VB202 VB203
n+4 VB204 VB205
n+50 VB250 VB251

SIMATIC 500/505 PLC

1. Enter the parameters for the PLC jébecipe NumbeandData Recod
Numberin n+3 (V203) and n+4 (V204) respectively

2. Next, initiate transfer by writing0 to n+2 (V202) of the interface area
(= execute PLC job).

3. On completion of the transfghe OP7 resets n+2.

The transfer is now complete. To transfer another data record, repeat the two
steps above.
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Communication Management for 1 8
Block Drivers

This chapter describes the communication structure, the functional principle
and the hardware and software required to connect other PLCs to text dis
plays and operator panels.
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18.1 Overview

Supported
connections

Dependencies

TheTD/OP can also be connected to other PLCs. The following connections
are supported, among others:

e SIMATIC 500/505,

* Free serial,

e Allen-Bradley,

¢ Mitsubishi,

e Telemecanique.

Connection of the TD/OP to other PLCs depends on the firmware version and
the configuring tool. The following table shows the dependencies.

Operator Panel ProTool ProTool/Lite COM
Type Firmwar e up to from V2.0 up to from V2.0 Uy
version V1.31 V1.01
OP5 from V1.0 - - - - Dto®
from V1.2 Dto® Dto® Dto® D to®
OP15 from V2.1 - - - - Dto®@
from V2.20 Dto® Dto® Dto®@ Dto®
from V2.22 Dto® Dto® Dto®@ D to®
TD10, TD20, |from V3.1 - - - - Dto®
OoP20
OP25 from V1.01 Dto® Dto@® - - -
OP35 all versions Dto® Dto® - - -
Explanation of symbols: @  SIMATIC 500/505
@) Free Serial Connection
® Allen-Bradley
@  Mitsubishi
® Telemecanique TSX7 Adjust
® Telemecanique TSX17 Adjust

18-2

With OP5/15/25/35, the functionality is integrated into the &P
TD10/TD20 and OP20, the "Options” memory submodule is required.

The data block drivers are on a floppy disk, which is available as an option.

— For Pro®Dol, the floppy disk is called "Drivers”. The drivers are installed
by means of Setup.

— For COM TEXT, the floppy disk is called "Optional Connections”. The
drivers are installed with an installation program located on the floppy
disk.
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Physical Any interface which is designed for connecting a PLC can be used on the
connection TD/OP The table below provides an overview
Device Interface Type
RS232 | TTY | RS422|RS48%)
TD10/20, OP20
— without SSM) SS1/IF1 X X -
— with SSM) Module interface|  x X X X
OP5/A1 IF1A X X - -
OP5/A2 IF1A X - - -
IF1B - - X X
OP15/A1, OP15/C1 SS2A/IF2A X X - -
SS2B/IF2B - - X X
OP15/C1, OP15/C2 SS2A/IF2A X X - -
OP25/35 IF1A X X - -
IF1B - - X -

1) Interface module
2) Telemecanique TSX17 Adjust only

Standardcables are available for the majority of suitable PLCs.

In a few instances, you will have to make the cable yourself. In this case,
please refer to the individual equipment manuals for details of the interface
assignments.

Note

No liability will be assumed by Siemens AG for any malfunctions or damage
caused by the use of "own-manufactured” cables or of other non-Siemens

cables.
Interface The interface parameters must be specified in the configuration of the TD/OP
parameters and in the PLC program.od must choose the same values for both the TD/

OP and the PLC.

Note

The interface parameters cannot be altered during normal operation.

Data exchange The TD/OP cannot access every single memory or peripheral area with these
types of connection; it always exchanges predefined data blocks with the
PLC. The user is responsible for the definition and distribution of these data
blocks in the PLC.
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Classes

18-4

"Other PLCs” are subdivided into classes 1 and 2:

Class 1

These PLCs &ér no special support for transferring the data blocks. Y
must provide suitable routines in your program for handling the serial
interface. Ypical example: PC-Awith MS-DOS operating system.

Class 2

The operating systems of these PLCs contain interface drivers and con
nection protocols allowing the TD/OP direct access to certain memory
areas. Example: SIMAC 500/505.
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18.1.1 Communication Structure

Figure18-1 shows the communication structure, together with the components which are necessary for
communication between class 1 or 2 PLCs and TD/OP devices.

TD/OP I PLC

Class 1
@

<> PLC program @

Data
block
1

User o
data areas Send @ 3!
data blocks <
¢
Variable / ke Class 2
(]
n
Data PLC program @
block /
0 2
y
Receive > Memory
data blocks

Figure 18-1 Communication structure for connecting other PLCs

Description of figure 18-1

Communication between the TD/OP and the PLCfectfd by exchanging data blocks via the serial
interfacé®. Data are transferred from the PLC to the TD/OP via receive data Glakd from the
TD/OP to the PLC via send data blo@sThe task of the PLC progréis todefine the data blocks
which must be transferred to the TD/OP and to evaluate the received data blocks.

With class 2 PLCs, the drivers of the TD/OP and the PLC take care of sending and receiving the data
blocks. In the case of class 1 PLCs, the PLC program is responsible for ensuring that the serial interface
is controlled correctly

Depending on the configuration and the purpose for which the TD/OP device is used, various user data
areaéD must be set up in the PLC in order to be able to use certain functions. The locations of the user
data areas and the variables are specified in the configuration. The data blocks which are to be trans
ferred to the TD/OP (receive data blocks) must be defined in the PLC program and the received data
blocks (send data blocks) evaluated there.
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18.1.2 Functional Principle

Class 1

Class 2

18-6

The PLC must send back the corresponding receiving data block as soon as
the TD/OP has transferred a send data block. This method is uséftefor a
serial connection, for example

Note

Do not use full duplex operation (i.e. the PLC must not send data until the
TD/OP has completed the transfer of a data block).

The TD/OP sends a send data block. The operating system of the PLC stores
the received data in the memomhe TD/OP then uses the operating system

of the PLC to read the corresponding receive data block. This method is used
for aSIMATIC 500/505PLCs, for example

Caution

The memory areas which are accessed by the send blocks must not be used
elsewhere in the PLC program. The TD/OP overwrites them cyclically!
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18.2 Communication via Data Blocks

18.2.1 Structure of the Data Blocks

Number of data The number of data blocks must be fixed by the.user
blocks and data A number (0 to 15) identifies each data block. Data blocks with even num
block number bers (0, 2...14) transfer data from the PLC to the TDB2#®a blocks with

odd numbers 1, 3...15) transfer data in the reverse direction.

The data blocks must be present in pairs: data blocks 0 and 1, data blocks 2

and 3, etc.
Data block for TD/OP - PLC | Corresponding data block for PLC —. TD/OP
(send block) (receive block)
1 0
3 2
15 14
Data block size Eachdata block may have a size of up to 1024 words (= 2048 bytes). For

performance reasons, however, we recommend not using more than 256
words per data block.

The size of a data block cannot be configured dirglstlyis dependent on
the highest word address which is used.

The sum of all data blocks must not exceed the total amount of data shown

below:
Device Max. amount of data
TD10 2 kbyte
TD20, OP5/15/20/25/35 4 kbyte
Stucture of the Eachdata block consists of a fixed data block header and an area available to
data blocks the user
Word no. Entry
0 Data block number
1 Data block size in words
2
: Freely assignable
255 (1023)

Sincecommunication control requires data blocks 0 and 1, you may only use
these two blocks as desired onwards of word number 9 (data block 0) and
word number 19 (data block 1) respectively
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18.2.2 Data Block Exchange

Data block Thedata blocks must be present in pairs: data blocks 0 and 1, data blocks 2
exchange and 3, etc. The send data block (odd number) is always transferred first, and
then the receive data block (even number).

Cycle The exchange of data blocks between the TD/OP and the PLC occurs in so-
called cycles. A cycle always starts with the transfer of data block 1 to the
PLC, which then sends data block 0 to the TD/OP

The exchange of all other data blocks depends on the configured priority
(0...9):

e Priority =0:
— if the TD/OP made a change in the block which must be sent.

— if the TD/OP requires a data area or a process variable of a receive
data block because of the configured polling time.

The default priority 0 should be modified only if special optimizations are
necessary.

e Priority =1:
— inevery cycle.
* Priority = 2..9:

— in every second to ninth cycle.

Note

Place data with a polling time in priority 0 data blocks in the configuration.
The desired polling time cannot be guaranteed for other priorities due to the
cyclic transfer mode.
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18.2.3 Structure of Special Data Blocks 0 and 1

Function Datablocks 0 and 1 contain information which is important for starting up
and monitoring communication and for transferring PLC jobs.

This data block pair is always exchanged cyclically

Structure of

Data block O for the transfer from the PLC to the TD/OP has the following

data block 0 structure:
Word no. Entry
0 Data block number 0
1 Data block size in words
2 Control bits
3 Reserved
4 Reserved
5
: Job mailbox
8
9
: Freely assignable
255 (1023)

Structure of

Datablock 1 for the transfer from the TD/OP to the PLC has the following

data block 1 structure:
Word no. Entry

0 Data block number 1
1 Data block size in words
2 Acknowledge bits
3 Reserved

4 Identifier

5

: Time

7

8

: Date
10
11

: Scheduler bits
13
14

: Reserved

18

19

: Freely assignable

255 (1023)
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Note

Write accesses by the PLC program to reserved words are not allowed.

Entries in data blocks 0 and 1

Word no. 0 Data block number
Number of the data block (0 or 1).

Word no. 1 Data block size
Size of the data block in words (up to 1024).

Word no. 2 Control bits, acknowledge bits
The control bits in data block O (figure 18-2) and the acknowledge bits in
data block 1 (figure 18-3) perform the following tasks:

e Starting up communication and life bit monitoring
e Controlling the transfer of the date and time

e Controlling the transfer of scheduler bits

e Controlling the transfer of data records

e Controlling the transfer of jobs

Word

noo L=l=l13[-[-]-[ols[7]e[s5]-[3[2]-[o]

Jobs

Data record transfer
Scheduler bit
Date/time
Life bit monitoring
Startup of the TD/OP

Figure 18-2 Control bits in data block O

Word

no.2 (1s[1a[13| [ | -[o|-[7]e[s]-|-[2]-[o]

Jobs

Data record transfer
Scheduler bit
Date/time
Life bit monitoring
Startup of the TD/OP

Figure 18-3 Acknowledge bits in data block 1
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Word no. 4 Identifier (data block 1)
The TD/OP enters the version number of its firmware and an identifier for
the configured type of connection in word no. 4 of data block 1.

The structure of data word no. 4 is shown in figure 18-4.

Word Left byte Right byte
no. 4 Version number Connection identifier
Free serial 1

SIMATIC 500/505 2

Figure 18-4 Identifiers in data block 1

Word nos. 5...8 Job mailbox (data block 0)
A PLC job is triggered by entering it in the job mailbox in data block 0. The
structure of the job mailbox is shown below

Left byte Right byte
DW no. 5 0 Job number
6 Parameter 1
7 Parameter 2
8 Parameter 3

The PLC jobs which are possible for each device are described in
appendix B.

Recommended procedure

1. User enters job in mailbox,

User sets control bit 13 (transfer job),

TD/OP sets acknowledge bit 13 (processing job),
TD/OP evaluates job,

TD/OP sets acknowledge bit 14 (job terminated with error) or 15
(job terminated without error),

AT A

6. User evaluates acknowledge bits,
7. User resets control bit 13,

8. TD/OP resets acknowledge bits.

A new job cannot be transferred until acknowledge bit 13 has been reset.
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Word nos. 5...10

Word nos. 11...13

18-12

Date and time (data block 1)

You can use a job to trigger the transfer of the date and time from the TD/OP
to the PLC. The information is stored (BCD-coded) in word nos. 5 to 10 of
data block 1.

Left byte Right byte
DW 5 Not used Hours (0...23)
6 Minutes (0...59) Seconds (0...59) g
7 Not used =
8 Not used Day of the week (1...7)
9 Date (1...31) Month (1...12) %
10 Year (0...99) Not used e

The TD/OP sets acknowledge bits 5 (new time) and 6 (new date) in word no.
2 of data block 1 after the date/time has been transferred.

Recommended procedure

1. TD/OP sets acknowledge bits 5 and 6 (after transfer of date/time).
2. User evaluates date and time.

3. User resets control bits 5 and 6.

Scheduler bits(data block 1)
When an scheduler time is reached on the operator panel, the corresponding
bits are set in word nosl1 1o 13 of data block 1:

Scheduler bit 1
Scheduler bit 17
Scheduler bit 33

DW 11 (Scheduler bit 16
12|Scheduler bit 32
13| Scheduler bit 48

After the time scheduler bits have been transferred, the OP sets acknowledge
bit 7 in word 2 of data block 1; this bit remains set until control bit 7 is set in
data block 0. More scheduler bits can then be transferred by the OP

Recommended procedure

1. OP sets acknowledge bit 7 (after transfer of time interrupt bits),
User evaluates scheduler bits,
User sets corresponding control bit 7,

OP resets acknowledge bit 7,

a M wN

User resets control bit 7.
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Startup of the TD/OP DW 2, control and acknowledge bits 0:

Life bit monitoring

A restart of the TD/OP can be triggered with control bit 0 in word no. 2 of
data block 0.

Recommended procedure

1. User sets control bit O (perform startup of TD/OP),
2. TD/OP resets acknowledge hit 0,

3. User resets control bit O,

4. TD/OP initiates restart,

5. TD/OP sets acknowledge bit O (startup complete).

The TD/OP evaluates both the leading edge and the trailing edge of control
bit 0.

DW 2, control bits 2 and 3 and acknowledge bit 2:
A life bit monitoring function can be activated, to ensure that any interrup
tions in the connection to the PLC are detected immediately

Note

If you disable life bit monitoring, detection of a connection malfunction of
the TD/OP is not always guaranteed. An automatic restart of communication
after the fault has been rectified is then not possible.

Recommended procedure

1. User sets control bit 3 (i.e. perform life bit monitoring).
2. TD/OP inverts acknowledge bit 2 in every cycle.

3. User must copy the value of acknowledge bit 2 to control bit 2 in every
cycle.

or

1. User resets control bit 3. Life bit monitoring is not performed.

Life bit monitoring should always be enabled for normal applications.
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Transfer of
data records/
indirect input

18-14

DW 2, control bits 8 and 9 and acknowledge bit 9:

With operator panels OP5/15/20, data records can only be transferred di
rectly. In the case of the OP25/35, data records can be transferred-both di
rectly and indirectly

The transfer of data records is initiated by means of PLC jobs 69 and 70. If
the device has a line displalcan also be initiated by activating function
screens on the OP

Recommended procedure

1. After transfer of all the relevant data blocks in a record, OP sets acknowl
edge bit 9 (data transfer complete),

2. User sets control bit 8 (transfer of data records disabled),

3. User evaluates data mailbox/recipe number mailbox and copies contents
of send data block to receive data block,

4. PLC program must then acknowledge transfer of data record: control bit 9
is set (data record transfer accepted),

5. OP resets acknowledge bit 9,

6. User resets control bit 9,

7. User evaluates values in data record,

8. User resets control bit 8 (transfer of data records enabled again).

The operator panel cannot transfer the next data record until this final step
has taken place.

The TD/OP checks control bit 8 before another data record is transferred. If
this bit is set, the transfer is canceled and a system message is output.

Indirect variables of the OP25/35 are transferred to the configured data mail
box according to the above procedure.
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18.3  Drivers and Configuration Examples

Labeling of Thereis one floppy disk for Prajol and one for COM TEXTeach contain
data media ing drivers and configuration examples:

e ProTool: Drivers,
¢ COM TEXT: Optional Connections

Note
e Makea backup copy of the original disk.
¢ Alwayswork from the backup disk.

e Keepthe original disk in a safe place.

Installing drivers The drivers must be installed inifdows.

in ProT ool ¢ Select the program group call€®ROS RoTooland the program called

ProTool Setup
e Mark theOptional PLC Driversoption and unmark all other options.

¢ Follow the setup instructions on the screen to install the drivers.

Installing drivers ¢ Insert your work disk with the nan@ptional Connections the
in COM TEXT floppy disk drive.

e Change to this driva: orb:

e Typeinstall and press the Enter kéjhe installation program will then
prompt you to choose the installation language:
— Deutsch,
—English,
— Francais,
— Italiano.

The program guides you through the remainder of the installation-proce
dure in a dialog.
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18.4  Configuring

You must enter the following specifications while configuring with COM TEXT and &ubif you are
using a connection to other PLCs.

Select the PLC ProTool: Menu item:System- PLC,
COM TEXT: Mask:SYSTEM: CONNECTIONO

Set the interface ProTool: Menu item:System- PLC - Edit —~ Parameters

parameters

COM TEXT: Mask:CONFIGURE — BASIC SETTINGS — TDOP

INTERFACESand data block assignment with F1.

These parameters must be identical to the parameters set for the PLC. They
are described in detail below

18-16

Data block addressegclass 2 PLCs only):
The data block addresses are the start addresses of the data blocks in the
memory of the PLC.

Priority :

You must specify the data block exchange priority for each pair of data
blocks (except data blocks 0 and 1). Priority O is normally the only
meaningful priority

Pause(multiple of 100 ms):

After the transfer of a data block pale TD/OP waits the specified
length of time before transferring the next data block jyain can use

this to artificially delay communication and thus reduce the load on the
interface of the PLC.

Rememberhowever that this slows down the update speed.

Interface:
You must specify the interface of the TD/OP device to which the PLC is
connected.

Baud rate:
The baud rate is the transfer rate for data exchanges between the TD/OP
and the PLC.

Type:
Thisis the interface type (TTY or RS232).

Data bits, parity, stop bits
These parameters define the number of data bits (7 or 8), the number of
stop bits (1 or 2) and the parity (odd, even or none).

CPU type:
This is the PLG CPU type.
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e Character delay time
The character delay time is the time allowed between two received char
acters. If this time is exceeded, an error message is displayed on the TD/
OP.
A character delay time of 120 ms is set forfilee serialprotocol as de
fault. It should not be alteredo¥ are not able to alter it for other proto
cols.

e Memory organization:
You can specify here whether the high byte or the low byte should be
transferred first with th&ee serialprotocol. You cannot change the value
for other protocols.

Area pointers Area pointers

and variables You should only define the area pointers which you actually need for the var
ious user data areas in your configuration (see chapter 24).
e ProTool: Menu itemSystem- Area Pointers

¢ COMTEXT: Mask:CONFIGURE —BASIC SETTINGS —
AREA POINTER LISTS

Variables
e ProTool: Dialog boxVariable
e COMTEXT: MaskCONFIGURE — DEFINITIONS —
PROCESS LINKS
The location in one of the data blocks is specified for user data areas and
variables. Be sure to fulfil the following requirements:

e Areas and variables read from the PLC (actual values) must be located in
a receive data block (even numbers).

e Areas and variables transferred to the PLC (setpoints) must be located in
a send data block (odd numbers).
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User version Theuser version can be checked when the TD/OP is started up, to ensure that
if several devices are used they are each connected to the correct PLC.

A value stored in the PLC is compared with the configured value. If the two
values are not identical, a system message is output on the TD/OP and the
device is restarted.

If you want to be able to use this function, you must specify the following
values when you configure the TD/OP:

e Value of the version stored in the PLC (1...255). This check is skipped if
you specify 0:

— ProTool: System- Parameters- Miscellaneous
— COMTEXT: General Parameters

e Data type and address of the value stored in the PLC:
— ProTool: System- Area Pointers— User \érsion
— COMTEXT: Area Pointer Lists

18.4.1 Setpoints/Actual Values (Two-Way Transfer)

Field types and A data transfer occurs from the TD/OP to the PLC and back for the following
data areas field types and data areas:

e Setpoints/actual values
* Recipe setpoints
* Recipe number mailbox/data mailbox

You must place the appropriate process connections or area pointers in send
data blocks during the configuration procedure. The same data area is then
also assigned for this value in the corresponding receive data block.

Example Area pointer for recipe number mailbox:

DB 3, DW 10, size: 1 word.
Word no. 10 is also assigned for the recipe number mailbox in the corre
sponding receive data block (DB 2).
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Communication Management for Block Drivers

18.4.2 Notes on Configuring

Polling time

Priority

Performance
optimization

Restrictions

The polling times which you specify during the configuration procedure de
termine how often a data area (e.g. the message bit area) is evaluated or how
often the indication of a value (e.g. actual values in process screen entries) is
updated.

If priority O has been configured for the corresponding data blocks (default),
the data area is polled by the PLC if required (see chapter 18.2.2).

In addition to the polling time of a variable, you can specify another priority
for each data block. In this case, the corresponding data pair is replaced irre
spective of the update time it actually requires.

Advantage
The variables on a screen can, for example, be updated before the screen it
self is updated.

Disadvantage
Unnecessary burden on data trand®eiority 0 should therefore normally be
set. The update rate of the data is then determined solely by the polling time.

Remember the following to keep the interface load as low as possible.

e Data areas which must be evaluated continuously (e.g. message bit areas
and LED assignment): place these areas in data block 0 as far as possible
or, if this is not possible, transfer the areas together cyclically in another
data block. The selected priority should then be approximately equal to
the polling time required, depending on the total amount of data to be
transferred and the interface parameters (particularly the baud rate).

* Process variables whose updating depends on the operating status (e.g.
actual values of process screen entries): these values should not-be trans
ferred cyclically Place the actual values of a process screen in one data
block as far as possible and configure all of them with the same polling
time. If technical considerations prevent the use of identical polling times,
place the values which must be updated more frequently towards the
"front” (low word numbers) of the data block.

* You can use individual areas of the data blocks more than once.-For ex
ample, the actual values of féifent process screens can access the same
data block words (via diérent process connections). The user program
must then determine the assignment to the correct memory areas on the
basis of the screen number area.

The PU functions§tatus VAR andControl VAR ) cannot be used when
other PLCs are connected.
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Free Serial Connection 1 9

This chapter describes communication between the TD/OP and PLEs con
nected via the free serial interface.
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Free Serial Connection

Interface The”free serial” type of connection can be used to connect the TD/OP to any
PLC or computer with a freely programmable serial interface, e.g. alPC-A
or a SIMATIC S5-CPU with an "open driver”.

Note

The transfer procedure for this type of connection is described earlier in the
Manual in conjunction with class 1 PLCs.

Standard cables The following standard cables are available for connecting the TD/OP to a
PC-AT:

To PC-AT
FN RS232, 9-pin RS232, 25-pin

TD/OP
RS232, 15-pin 6XV1 440-2K... 6XV1 440-2L...

... = Length key

19.1 Configuring and Handling the Data Blocks

Handling the You must program suitable routines in the PLC for handling the serial inter
data blocks face.

Configuring the You cannot configure the size of a data block directly; the highest werd ad
data blocks dress used determines the size of a block.

Interface The pause must not exceed 2 seconds.

parameter

Protocol Only the data blocks described in chapter 18.2 are exchanged. The PLC can

identify the end of a TD/OP send block either from the transferred length or
from the character delay time which can be set at the end of the data block
transfer There are no further protocol security mechanisms.
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19.2  Configuration Example

Thefloppy disk which is supplied contains an example of a connection to a’lPC-A

Required hardware e AT-compatible PC
and software e MS-DOS \érsion 5.0 or higher
* 640 Kbyte RAM
e Approximately 200 Kbytes of free memory on the hard disk

Downloading the 1. Start COM TEXT or Prodol.

configuration 2. Choose the example file which matches your equipment most closely (see

table 19-1 and table 19-2). The Pool'example files and the example
program are contained in the directory calBAMPLES\FREE_SER\

3. Download the configuration data to the TD/OP

Table 19-1 Example files available for ProTool

Device File name and extension
OP25 XFSR_25.PDB
OP35 XFSR_35.PDB

Table 19-2 Example files available for COM TEXT

Device File name!) and extension
TD10/220 XFSR220D.T10
TD10/240 XFSR240D.T10
TD20/240 XFSR240D.T20
OP5 XFSR420D.005
OP15/A XFSRAD.O15
OP15/B and /C (4x20) XFSR420D.015
OP15/B and /C (8x40) XFSR840D.015
OP20/220 XFSR220D.020
OP20/240 XFSR240D.020
OP397 (4x20) XFSR420D.E97
OP397 (8x40) XFSR840D.E97

1) The last letter of the file name specifies the language of the configuration example
Deutsch English, Francais taliano

Connecting the Connectthe TD/OP to the PCFAwith a suitable standard cable.
TD/OP to the PC
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Free Serial Connection

Starting and using
the example
program

19-4

Changeto the directory you specified for the example program @ubT
\SAMPLES\FREE_SERk COM TEXT:PLC\PROGRAMM) during the
installation procedure and start this program by entering:

XFSR_PCD.BAT(German) or
XFSR_PCE.BAT(English).

Available menu entries

a Example program:
Execution of the following functions is cyclic:

e Triggering an event message

e Triggering an alarm message (not available with the TD10)

e Acknowledging this alarm message (not available with the TD10)
¢ Displaying the date and time of the TD/OP on the PC

With the OP5/0OP15/0OP20, you can also select Process Screen 1 using
the menu.

e Sending and eceiving message automatically
The ACKN_TELandREQU_TELdirectories contain files which can be
exchanged as data blocksaurcan modify these files with an editor
and use them to practice your own configuration.

i Initialization :
The program and the interface can be reinitialized.

Q Quitting the program:
The program is terminated.

Additional notes on the example pogram:

The XFSR_PC.CFGile contains the configuration of the interface, which
can be modified using a text editdihe example program uses the COM1
interface as the standard interface. This interface has the following parame
ters:

9600baud,
8 data bits,
1 stop hit,

Evenparity.

Microsoft C, V7.00, was used to generate the source codeXHBR_APP
directory contains this code. TREADME.TXTfile in thePC_Ddirectory
contains additional notes.

Note

This program is merely designed to serve as an example of a possible con
nection. You can modify the configuration example according to your partic
ular requirements and if necessary embed parts of the source code in your
own applications.
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This chapter describes communication between the TD/OP and the
SIMATIC 500 and 505 PLCs.
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SIMATIC 500/505

Interface

Standard cables

20-2

Theuse of a suitable driver permits connection of the TD/OP to PLCs be
longing to the SIMAIC 500/505 systems.

Note

The transfer sequence for this connection is described earlier in the Manual

in conjunction with class 2 PLCs.

Standard cables are available for connecting the TD/OP to a

SIMATIC 500/505.

To SIMATIC 500/505

RS232 RS232 RS422 RS422
(S 9-pin 25-pin 9-pin old?) | 9-pin newd
TD10, 20, 6XV1 6XV1 - -
OP5, 15, 20, 440-2K... 440-2L...
OP25, 35,
RS232, 15-pin
OP5-A2, - - 6XV1 6XV1
OP15-A1/B/C], 440-2M... 440-1M...
OP25, 35
RS422, 9-pin
TD10, 20, - - 6XV1 -
OP20 440-2N...
with SSM, 25-pin

SSM = Interface module
= Length key

1) For SIMATIC 500/505 (PLC 525, PLC 535, PLC 545 — 1101, PLC 565T)
2) For SIMATIC 505 (PLC 545 — 1102, PLC 555)
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SIMATIC 500/505

20.1  Configuring and Handling the Data Blocks

Setting up the
data blocks

Handling

Bit assignment

Integer value

range

Transfer rate

Optimization of the
performance

Datablocks can only be created in the V memory in the case of theTSOJA
500/505. During programming of the PLC, set up the V memory with suf
cient space to hold all the data blocks which you require.

The permissible address range is between V1 and V1 048 575.

SIMATIC 500/505: A driver in the operating system of the PLC handles
sending and receiving of data blocksuY only responsibility is to be sure

that the data blocks are written with the correct data (including the data block
header) and that they are correctly evaluated.

The method used by the SINTAC 500/505 to count the bits of a data word is
different from the method described in this documentation. The two methods
of counting are shown below

Method of counting in this documentation
16]15]14]13[12[11]10[ 9 [ 8| 7 [6|5 |4 |3 ] 2|1 ]

l Method of counting in the SIMATIC 500/505 i
l1]2]3]a]s]6]|7]8]9]10[11]12]13]14]15]16]

Integervariables in the TD/OP devices are always preceded by a plus or mi
nus sign on the display; their range of values extends from —32 768 to 32 767.
However if the SIMATIC 500/505 is used, integer variables are displayed
without a plus or minus sign, i.e. the range of values is from 0 to 65 535.

The maximum transfer rate is 9600 baud.

The performance can be enhanced if the SIMATIC 500/505 PLC is operated
with a fixed cycle time rather than a variable cycle time.

The greater the ddrence between the set cycle time and the actual cycle
time, the faster the data exchange with the TD/OP
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SIMATIC 500/505

20.2  Configuration Example

Thefloppy disk which is supplied contains an example of a connection to aT30vVE00/505.

Required hardware
and software

Downloading the
configuration to
the TD/OP

20-4

e SIMATIC 500/505
e TISOFTprogramming package for the PLC
e Suitable connecting cable from the PC to the PLC

=

Start Pro®ol or COM TEXT

2. Choose the example file which matches your equipment most closely (see
table 20-1 and table 20-2). The PooTexample files and the example
program are contained in the directory cal8AMPLES\TI_505.120\

3. Download the configuration data to the TD/OP

Table 20-1 Example files available for ProTool

Device File name and extension
OP25 XTI5_25.PDB
OP35 XTI5_35.PDB

Table 20-2 Example files available for COM TEXT

Device File nameY and extension
TD10/220 XT15220D.710
TD10/240 XT15240D.T10
TD20/240 XT15240D.T20
OP5 XTI5420D.005
OP15/A XTI5AD.015
OP15/B and /C (4x20) XT15420D.015
OP15/B and /C (8x40) XTI5840D.015
OP20/220 XT15220D.020
OP20/240 XT15240D.020
OP397 (4x20) XT15420D.E97
OP397 (8x40) XT15840D.E97

1) The last letter of the file name specifies the language of the configuration example
Deutsch English, Francais taliano
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SIMATIC 500/505

Downloading
the project to
the PLC

Starting th e
program

Connecting the
TD/OP to the CPU

Communication User’s Manual
Release 05/99

Connectyour PC to the PLC. Start tiéSOFTprogramming package.

Download the project calledTI5 to the PLC from the directory you speci

fied during the installation procedure. Continue as described in the applicable
manuals.

Note
Only download the. ADDERprogram.

Set your PLC to th®UN status.

Connect the TD/OP to the CPU of your PLC with a suitable standard cable.
Execution of the following functions is cyclic:

e Triggering an event message
e Triggering an alarm message (not available with the TD10)
e Acknowledging this alarm message (not available with the TD10)

With the OP5/0OP15/0OP20, you can also select Screen 1 using the menu sys
tem.

Note

This program is merely designed as an example of a possible connection.
You can modify the configuration example according to your particular re
quirements and if necessary embed parts of the program in your ewn ap
plications.

The example files are configured for a connection via the RS232 interface.
For a connection via the RS422 interface,ltiterface peparameter must

be modified in Prodol or in COM TEXT and an RS422 connection must be
set up.
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Mitsubishi FX 2 1

This chapter describes communication between the TD/OP and PLCs-belong
ing to Mitsubishi systems in the FX0 and FX Series.
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Mitsubishi FX

Interface

Standard cables

Theuse of a suitable driver permits connection of the TD/OP to PLCs be

longing to Mitsubishi systems in the FX0 and FX Series.

Standard cables are available for connecting the TD/OP to a Mitsubishi FX:

OP5, OP15, OP20
RS232, 15-way

6XV1 440-2UE32
Mitsubishi SC-0%)

To MITSUBISHI (RS422)
FX0 FX Series
Mini DIN 8-way Sub-D 25-way
From
TD10, TD20, Adapter Adapter

6XV1 440-2UE32
Mitsubishi SC-08)

OP5-A2, 6XV1 440-2P... 6XV1 440-2R...
OP15-A1/B/C1,

OP25, OP35

RS422, 9-way

TD10, TD20, OP20 6XV1 440-2Q... 6XV1 440-2S...

with SSM, 25-way

SSM = Interface module

= Length key

1) As the Mitsubishi PLCs communicate via RS 422 as standard, the Mitsubishi SC-07 or
SC-08 programming cable with integrated RS422/RS232 adapter is required for the TD/OP
connection via RS232
Caution: Limited cable length: approx. 3.m

21.1  Configuring and Handling the Data Blocks

Setting up the
data blocks

Handling

21-2

During programming of the PLC, divide the data register so that there-is suf
ficient space to hold all the data blocks which you require.

Although data words 0 and 1 of each data block must be present, they are not
exchanged between the TD/OP and the PLdLL May use these data words
for other purposes.

The permissible address range is:
e between DO and D31 fé¢rX0
e between DO and D31for theFX Series.

Mitsubishi FX: A driver in the operating system of the PLC handles sending
and receiving of data blocksodr only responsibility is to be sure that the
data blocks are written with the correct data and that they are correctly eva
luated.
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Mitsubishi FX

21.2

Configuration Example

Thefloppy disk which is supplied contains an example of a connection to the Mitsubishi FX.

This example can be used for the FX0 and FX Series.

Required hardware
and software

Downloading the
configuration to
the TD/OP

MitsubishiFX0 or FX Series
MEDOC programming package for the PLC
Suitable connecting cable from the PC to the PLC

1. Start Pro®ol or COM TEXT

N

Choose the example file which matches your equipment most closely

(see table 21-1 and table 21-2). The le@Example files and the exam
ple program are contained in the directory called
\SAMPLES\MITSU_FX.120\

3. Download the configuration data to the TD/OP

Table 21-1 Example files available for ProTool
Device File name and extension | Configured interface type
OoP25 XFXS_25.PDB RS232
OP35 XFXS_35.PDB RS232
Table 21-2 Example files available for COM TEXT
Device File nameY and extension | Configured interface type
TD10/220 XFXS220D.T10 RS422 (module)
TD10/240 XFXS240D.T10 RS422 (module)
TD20/240 XFXS240D.T20 RS422 (module)
OP5 XFXS420D.005 RS232
OP15/A XFXSAD.O15 RS232
OP15/Band /C2 (4x20 XFXS420D.015 RS232
OP15/B and /C2 (8x40) XFXS840D.015 RS232
OP15/B and /C1 (4x20) XFXSC12D.015 RS422
OP15/B and /C1 (8x40) XFXSC14D.015 RS422

OP20/220
OP20/240
OP397 (4x20)

OP397 (8x40)

XFXS§220D.020
XFXS240D.020
XFXS420D.E97
XFXS840D.E97

RS422 (module)
RS422 (module)
RS232
RS422
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1) The last letter of the file name specifies the language of the example file:
DeutschEnglish, Francais/taliano
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Mitsubishi FX

Downloading the
project to the PLC

Starting the
program

Connecting the
TD/OP to the CPU

21-4

Connectyour PC to the PLC. Start tiMEDOC programming package and
download the XFXS project to the PLC from the directory you specified dur
ing the installation procedure. Continue as described in the applicable manu
als.

Set your PLC to th®UN status.

Connect the TD/OP to the CPU of your PLC with a suitable standard cable.
Execution of the following functions is cyclic:

e Triggering an event message
e Triggering an alarm message (not available with the TD10)
e Acknowledging this alarm message (not available with the TD10)

With the OP5/0OP15/0P20, you can also select Screen 1 using the menu
system.

Note

This program is merely designed as an example of a possible connection.
You can modify the configuration example according to your particular
requirements and if necessary embed parts of the program in your ewn ap
plications.

The configuration examples are designed for the interface types specified in
tables 21-1 and 21:2.

For connecting operator panels OP5, OP15A, OP25, and OP35 via RS422 or
for connecting the TD10, TD20 and OP20 devices via the integra2dd V
interface, thénterface Jpeparameter must be modified in PooT or in

COM TEXT and a \24 or RS422 connection must be set up.
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This chapter describes communication between the TD/OP and PLCs-belong
ing to the Allen-Bradley SLC 500 and PLC-5 systems.
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Interface Theuse of a suitable driver permits connection of the TD/OP to PLCs be
longing to the Allen-Bradley SLC 500 and PLC-5 systems. At the moment
connections are only possible to CPUs with integratgd YRS 232) or \24
(RS 232)/RS 422 interfaces.

Standard cables Standard cables are available for connecting the TD/OP to Allen-Bradley
systems.

To ALLEN-BRADLEY

SLC500 PLC-5 PLC-5
From RS232, 9-pin RS232, 25-pin RS422, 25-pin

TD10, TD20, 6XV1 440-2K... | 6XV1 440-2L... -
OP5, 15, 20,
OP25, 35
RS232, 15-pin
OP5-A2, - - 6XV1 440-2V...
OP15-A1/B/C1,
OP25, 35
RS422, 9-pin
TD10, TD20, - - 6XV1 440-2W...

OP20
with SSM, 25-pin

SSM = Interface module
= Length key

Allen-Bradley ofers a lage number of communications adapters for integrat
ing "RS232 stations” for DH-485, DH and DH+ networks. These connections
have not been system-tested by Siemens and are not approved.
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Allen-Bradley

22.1  Configuring and Handling the Data Blocks

Setting up the data
blocks

Handling

Datablocks can only be set up in the data file. During programming of the
PLC, the data file must be set up so that there ficiuit space to hold all

the data blocks which you require.

The values shown in the table for the source address (SRC) and the-destina
tion address (DST) of the data blocks apply to the Allen-Bradley PLC.

Addresses
Source address 9 0to 254
Destination address 0 to 255 0 to 999

Allen-Bradley:A driver in the operating system of the PLC handles sending
and receiving of data blocks. Your only responsibility is to be sure that the
data blocks are written with the correct data and that they are correctly eva

luated.
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22.2  Configuration Example

Thefloppy disk which is supplied contains an example of a connection to Allen-Bradley equipment.

Required hardware ¢ Allen-Bradley SLC 500 or PLC-5 Series
and software * APS or 6200 programming software for the PLC

e Suitable connecting cable from the PC to the PLC

Downloading the 1. Start Prodol or COM TEXT
configuration to

the TD/OP 2. Choose the example file which matches your equipment most closely

(see table 22-1 and table 22-2). The P Example files and the
example program are contained in the directory called
\SAMPLES\ALBR_DF1.120\

3. Download the configuration data to the TD/OP

Table 22-1 Example files available for ProTool

Device File name and extension
OP25 XDF1_25.PDB
OP35 XDF1_35.PDB

Table 22-2 Example files available for COM TEXT

Device File name!) and extension

TD10/220 XDF1220D.T10
TD10/240 XDF1240D.T10
TD20/240 XDF1240D.T20
OP5 XDF1420D.005
OP15/A XDF1AD.O15

OP15/B and /C (4x20) XDF1420D.015
OP15/B and /C (8x40) XDF1840D.015
OP20/220 XDF1220D.020
OP20/240 XDF1240D.020
OP397 (4x20) XDF1420D.E97
OP397 (8x40) XDF1840D.E97

1) The last letter of the file name specifies the language of the example file
DeutschEnglish, Frangais | taliano
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Allen-Bradley

Downloading the
project to the PLC

Starting the
program

Connecting the
TD/OP to the CPU
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Connectyour PC to the PLC. Start the programming package and download
the project calleckDF1 to the PLC from the directory you specified during
the installation procedure. Continue as described in the applicable manuals.

Note for PLC-5 users:

If the connection is via the RS232 interface, it is possible that the
programming software may "hang up” at the end of the program download
phase. This is caused by the new channel configuration of the PLC-5, but it
does not result in any limitations. You may then make the connection to the
TD/OP and start the PLC-5.

Set your PLC to thRUN status.

Connect the TD/OP to the CPU of your PLC with a suitable standard cable.
Execution of the following functions is cyclic:

e Triggering an event message
e Triggering an alarm message (not available with the TD10)
e Acknowledging this alarm message (not available with the TD10)

With the OP5/0OP15/0P20, you can also select Screen 1 using the menu
system.

Note

This program is merely designed as an example of a possible connection.
You can modify the configuration example according to your particular
requirements and if necessary embed parts of the program in your own
applications.

Connection to PLC-5

The example files are configured for a connection to a PLC-5 via the RS232
interface. For a connection via RS422, you must change the interface type in
ProTool or in COM TEXT toRS422and set up an RS422 connection.

Connection to SLC 500
For a connection to an SLC 500 via the RS232 interface, you must set
SLC 500as the PLC/CPU type in Prodl or in COM TEXT
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Telemecanique TSX Adjust 2 3

This chapter describes communication between the TD/OP elech@&cani-
que TSX PLCs with the adjust driver for the PU interface.
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Telemecanique TSX Adjust

Interface

Standard cables

23-2

The TD/OP can be interfaced to Systensemecanique TSX PLCs by
means of a suitable driver

Note

The transfer procedure for this connection is described in the preceding
chapters under Class 2 PLCs.

The following cables are available for the interface to #lermecanique

TSX:
To Telemecanique Adjust
Compact PLCs TSX 17 Modular PLC TSX 7

Ero 15-pin, RS 485 9-pin, TTY
OP5-A2, 6XV1 440 1E...
OP15- Al/CH)
9-pin, RS 485
OP 5, OP15 6XV1 440 1F...
15-pin, TTY

= Length code

1) RS485 possible only if the OP15 has the SS2B/IF2B 9-pin connector
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Telemecanique TSX Adjust

23.1  Configuring and Handling Data Blocks

Creating data With Systeme &lemecanique TSX PLCs, data blocks are stored in the

blocks memory forvariable internal valueswhen the PLC is programmed, the
memory forvariable internal valuesnust be created in such a manner that it
can accommodate all the data blocks required by the user

The authorized address range for the
e TSX 17 is between WO and W1023,

e TSX7 isbetween WO and a maximum of W360447,
depending on the configuration.

Handling With the Telemecanique TSX, a driver in the operating system of the PLC is
responsible for sending and receiving data blocks. The user only has to make
sure that the data blocks are written with the correct data (including data
block head) and correctly evaluated.

Range of On the TD/OP and on theelemecanique TSX, integer variables are always
integer values signed. The range of values extends from -32 768 to +32 767.
Baud rate The baud rate is 9600 Bd.
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Telemecanique TSX Adjust

23.2 Example Configuration

The floppy disksupplied to you contains an example for connecting the Telemecanique TSX.

Requirements

Download the
configuration
to the TD/OP

Download the
project to PLC

Start program

Connect TD/OP
to CPU

23-4

e Telemecaniqu@SX
¢ Program package for the PLC

e Suitable interconnecting cable between the PC and PLC.

1. Start ProTool.

2. Select the example file that suits your device (refer to table 23-1). The
ProTool example files and the program examples arelocated in the direc
tory called\SAMPLES\TM_ADJ.120\

3. Download the configuration data to the TD/OP

Table 23-1 Example files available for ProTool

PLC Device Interface File Name and Extension
TSX 17 OP5 RS485 17ADJ05.PDB

OP15/A RS485 17ADJ15A.PDB

OP15/C RS485 17ADJ15C.PDB
TSX7 OP5 TTY 47ADJO05.PDB

OP15/A TTY 47ADJ15A.PDB

OP15/C TTY 47ADJ15C.PDB

1. Connectyou PC to the PLC.
2. Start the corresponding program package.

3. Download projecT SX1720.BINor TSX47-20.BINrom the directory you
created during installation to the PLQ@ do this, proceed in accordance
with the instructions in the corresponding manuals.

Place your PLC iRUNmode.

Using a suitable standard cable, connect the TD/OP to the CPU of your PLC.
The following functions are executed periodically:

e Triggering an event message
e Triggering an alarm message (not available with the TD10)

e Acknowledging this alarm message (not available with the TD10)
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PressingENTER takes you from message level to screen level and calls
Screen 1.

Note

This program is merely an example of one possible connection. Modify the
example configuration according to your specific requiremenifmmeces
sary integrate parts of the programs into your own applications.
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User Data Areas for Block Drivers 24

Userdata areas are used for the data exchange between a PLC and TD/OPs.

The data areas are alternately read and written by a TD/OP and the PLC pro
gram during communication. By evaluating data stored there, the PLC and
the TD/OP reciprocally initiate permanently defined actions.

This section describes the function, structure and special features of the dif
ferent user data areas.
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User Data Areas for Block Drivers

24.1  Overview

Definition Userdata areas may be located in any memory area on the PLC. They in
clude such objects as messages, recipes and trends.

Functions The user data areas available to you depend on the TD/OP you are using and
the configuration software.able 24-1 provides an overview of the functions
that can be used on thefdifent TD/OPs.

Table 24-1 User Data Areas for the Different TD/OPs.

User Data Area TD10 | TD20 OP5 OP15 | OP25
OP20 | OP35
Event messages X X X X X
Alarm messages - X X X X
PLC jobs X X X X X
Recipes - - X X X
System keyboard assignment - X X X X
Function keyboard assignment - - X X X
LED assignment - - - X X
Schedulers - - - X -
Date and time X X X X X
Screen number area - X X X X
User version X X X X X
Trend request area - - - - X
Trend transfer areas - - - - X
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24.2 Event Messages and Alarm Messages

Definition

Event message

Alarm message

Acknowledgment

Message initiation

Message areas

Messagesonsist of static text and/or variablesxTand variables can be
freely configured.

Messages are basicallyganized into event messages and alarm messages.
The configurer defines what constitutes an event message and what consti
tutes an alarm message.

An event message displays a status — for example,
e Motor switched on

e PLC to manual mode

An alarm message displays a malfunction — for example,
e Valve will not open

* Motor temperature too high

Sincealarm messages display extraordinary operating states, they have to be
acknowledged. &u can acknowledge them either

* by means of an operator input on the TD/OP or

* Dby setting a bit in the acknowledgment area of the PLC.

Messages are initiated by setting a bit in any one of the PLC message areas.
The positions of the message areas are defined by the configuration software.
You also have to create the corresponding area on the PLC.

As soon as the bit is set in the event message area or the alarm message area
of the PLC and this area is transferred to the TDIRE°TD/OP detects the
corresponding message as having "arrived”.

Converselythe message is registered as having "departed” after the same bit
has been reset on the PLC by the TD/OP

Table 24-2 shows the number of message areas for event messages and alarm
messages, the number of alarm acknowledgment areas{PLD/OP and
TD/OP - PLC) and the overall length of all areas for théedént TD/OPs.
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Table 24-2 TD/OP Message Areas

Device | Event Message Area Alarm Message Area and
Alarm Acknowledgment Area
Number | Length (Words) | Total Overall Length per Type
per Type | (Words)
TD10 |4 64 - -
TD20 |4 64 4 64
OP5 4 63 4 63
OP15 |4 63 4 63
OP20 |4 64 4 64
OP25 |8 125 8 125
OP35 |8 125 8 125
Assignment of A message can be configured for every bit in the configured message area.
message bit and The bits are assigned to the message numbers in ascending order
message number
Acknowledgement If you require the PLC to be informed about the acknowledgement of an
areas alarm message on the TD/OP or the PLC to perform the acknowledgement,

you have to create corresponding acknowledgment areas on the PLC:

e Acknowledgement aea TD/OP - PLC:
The PLC is informed via this area when an alarm message is aeknowl
edged by means of an operator input on the TD/OP

e Acknowledgement aea PLC — TD/OP:
An alarm message is acknowledged by the PLC using this area.

You also have to specify these acknowledgment areas in the configuration
underArea Pointers

Figure 24-1 illustrates the ¢#frent alarm message and acknowledgement
areas. The acknowledgment sequences are listed in table 24-3.

TD/OP PLC

Alarm message area

Acknowledgement
area PLC — TD/OP

o » | Internal processing
~ and linking

Acknowledgement
area TD/OP — PLC

Figure 24-1 Alarm Message Areas and Acknowledgement Areas
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Table 24-3 Sequences in Alarm Message Acknowledgement

Action Reaction Meaning
Set alarm message bit on the PLC| Corresponding acknowledgement piAlarm messagéas arrived and is not
acknowledged
TD/OP - PLC and PLC- TD/OP
is reset
Set acknowledgement bit on PLC Alarm message is acknowledged
or
acknowledgement by operator inpytAcknowledgement bit TD/OR-
on TD/OP PLC is set
Reset alarm message bit on PLC Alarm message has departed (irre
spective of acknowledgement statt|Js)
Assignment of Everyalarm message has a message nuriibersame bit x of the alarm
acknowledgement message area and the same bit x of the acknowledgement area are assigned to
bit to message this message numbérhe acknowledgement area is normally as long as its
number related alarm message area.
If the length of an acknowledgement area does not take up the whole length
of its related alarm message area and there are the following alarm message
areas and acknowledgement areas, the assignment is as follows:
Alarm message area 1 Acknowledgement area 1
Alarm message No. 1 Acknowledgement bit for alarm message No. 1
16 oo, 1 16 . 1
32 17 32 17
48 33
Alarm message area 2 Acknowledgement area 2
Alarm message No. 49 Acknowledgement bit for alarm message No. 49
(o 49 (7 49
80| crreeen 65| 80| e 65
Figure 24-2  Acknowledgement Bit and Message Number Assignment
Acknowledgement A bit set in this area by the PLC causes the corresponding alarm message to

area PLC - TD/OP be acknowledged on the TD/OP
Acknowledgement area PLC TD/OP
e must directly follow the related alarm message area
* must have the same polling time and
e may have the same maximum length as the related alarm message area.

If acknowledgement area PLGC TD/OP does not physically follow the
alarm message area, system message $655 is issued when the TD/OP starts

up.

Communication User’s Manual
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Acknowledgment
area TD/OP - PLC

Size of
acknowledgment
areas

PLC - TD/OP and
TD/OP - PLC

24-6

If an alarm message is acknowledged on the TD/OP, the related bit is set in
acknowledgment area TD/OR PLC. This enables the PLC to detect that
the alarm message has been acknowledged.

Acknowledgment area TD/OR PLC must not be longer than the related
alarm message area.

An acknowledgment area must not bgéarthan its related alarm message
area. Howeveiit may be created smaller if not all alarm messages are to be
acknowledged by the PLC. Figure 24-3 illustrates this instance.

Alarm message area Reduced alarm message
Alarm messages acknowledgment area
which can be
acknowledged 1st bit 1st
Bit n Bit n - bit
' |
P |
Alarm messages Bit m
which cannot be
acknowledged

Figure 24-3 Reduced Acknowledgment Area

Note

Placeimportant alarm messages in the alarm message area in ascending
order starting with bit 0.
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24.3 Keyboard and LED Assignments

Usage

Condition

Transfer

Assigning values

Key operations on the TD/OP can be transferred to the PLC, where they can
be evaluated. This initiates an action, suchwas ©n Motoy on the PLC.

The LEDs on the function keys of the OP can be driven by the PLC. This
means that it is possible, by means of a lit LED, to indicate to the operator
which key he should press in a given situation.

For you to be able to use this option, you have to create suitable data areas
(also called assignments) on the PLC and to specify them in your configura
tion asarea pointers

Keyboard assignments are transferred spontaneously to the PLC, meaning a
transfer is performed whenever a key is pressed on the TDHeRe is there

fore no need to configure a polling time. Up to two simultaneously pressed
keys are transferred.

e All keys (except SHIFT)

The value of the assigned bit in the keyboard assignment is 1 as long as
the corresponding key is pressed; at other times its value is 0.

Bit value

1
= key pressed
0 I O BT

7

e SHIFT (not available with OP25/35)

When you first press SHIEThe assigned bit is given a valueloh the
keyboard assignment. This state continues, even after you release, the key
until SHIFT is pressed again.

Bit value

:) ‘ i ‘ .t D = SHIFT pressed

Note

If the TD/OP is switched off while is a key is pressed or if it is isolated from
the PLC, the corresponding bit remains set in the keyboard assignment.
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24.3.1 System Keyboard Assignment

Structure The system keyboard assignment is a data area with a fixed length of
e onedata word (for TD20)
e two data words (for OP5/15/20)
¢ three data words (for OP25/35)

Precisely one bit in the system keyboard assignment is permanently assigned
to every key on the system keyboard. Exceptions to this are the DIR key for
the OP5/15 and arrow keys.

You must also specify the system keyboard assignment in your configuration
underArea PointersType System Keybodr This area can be created only
on onePLC — and oncenly.

Keyboard assignment for TD20
[ [Tl [ ] Is[a

Keyboard communication bit

Keyboard assignment for OP5 and OP15

4/~ |sHFTHARD OEL » ¥ Z| i|— 1stword
F | ¢ B|] A
/ o8| 76| s 4 a2 1] of— 2ndword
/
Keyboard communication bit
Keyboard assignment for OP20
+/-| . |sHFTIHARD. DEL » 7 =| i|— {tstword
F | c[ B|] A
| o8| 7| 6| 5|4l a| 21 o 2ndword
/
Keyboard communication bit
Keyboard assignment for OP25
LZ \Jlrvlz( S_T A-Z RIESL/ smFT@ -0 ‘% @ .Ji — 1st word
E_F|c DA B[K LIl Jle HQROPM NUNM__ 5 worg
| Reserved — 3rd word
/
Keyboard communication bit
Keyboard assignment for OP35
C = o ST
u 4 A~z DEL smng AT | oog Ei’c crey 2 | L |— 1stword
A B G H 0 P[M N uv =,
Y,ZQR 1 JA BrgGHEFCOOPMNKLWXUVYS TS 2ndword
/ Reserved — 3rd word

/
Keyboard communication bit
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Note

Bits that are not used must not be overwritten by the user program.

System keyboard The keyboard communication bit is used as a control bit. Every time the key
communication bit board assignment is transferred to the PLC from the TO{®®alue is set to
1 and should be reset by the PLC program following evaluation of the data
area.

Regular reading of the communication bit makes it possible to determine in
the PLC program whether the system keyboard assignment was transferred
again.

24.3.2 Function Keyboard Assignment

Data areas Thefunction keyboard assignment can be partitioned into separate data areas,
their number and length depending on the OP concerned.

Data Areas OP5/15/20 OP25/35
Maximum number 4 8
Total length of all data areas (words) 4 8

You must also specify the function keyboard assignment in your configura
tion underArea PointersType Function Keyboat.

Key assignment You set the assignment of the individual keys to bits in the data areas when
you configure the function keys. When you configure, you specify a number
within the assignment area for every key

Function keyboard Bit 15 in the final data word advery data area is the keyboard communi

communication bit cation bit. It is used as a control bit. Every time the keyboard assignment is
transferred to the PLC from the QRe value of the keyboard communication
bit is set to 1. The keyboard communication bit should be reset by the PLC
program following evaluation of the data area.

Regular reading of the communiation bit makes it possible to determine in
the PLC program whether a block has been transferred again.
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24.3.3 LED Assignment

Data areas The LED assignment can be partitioned into separate data areas, as shown in
the following table.

Data Areas OP15/20 OP25/35
Maximum number 4 8
Total length of all data areas (words) 9 16

You must also specify the LED keyboard assignment in your configuration
underArea Pointers, fipe: LED Assignment

LED assignment You set the assignment of the individual LEDs to bits in the data areas when
you configure the function keys. When you configure, you specify a number
within the assignment area for every LED.

Bit number (n) denotes the first of two serial bits, which drive a total of four
different LED states :

Table 24-4 LED Flashing Frequency

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashing at approx. 2 Hz
1 0 Flashing at approx. 0.5 Hz
1 1 Permanently on

Communication User’s Manual
24-10 Release 05/99



User Data Areas for Block Drivers

24.4

Usage

Condition

Structure

Screen Number Area

TD/OPsstore information in the screen number area about the screen called
on the OP

In this way it is possible to transfer information about the current display
contents of the TD/OP to the PLC and to initiate specific reactions on the
PLC — for example, calling another screen.

If you wish to use the screen number area, you have to specify it in your con
figuration as thé\rea Pointerslt can be created only on oR&C — and once
only.

The screen number area is transferred spontaneously to the PLC, meaning a
transfer takes place whenever a modification is registered on the TD/OP

There is therefore no need to configure a polling time.

The screen number area is a data area having a fixed length of
e 2 data words for TD20, OP5/15/20,
¢ 5 data words for OP25/35.

The structure of the screen number area in the PLC memory is shown below
for the diferent TD/OPs.

TD20, OP5/15/20

Left byte Right byte
1st word Current screen type Current screen number

2nd word Current entry number | Current input field number

Entry Assignment
Current screen type 1: Screen
2: Recipe
3: Function screen
Current screen/recipe number 1to 99
Current entry number 1to 99
Current input field number 0to8

0: Entry number

At message level, at menu level and during the display of a direEfris
assigned to all the bytes of the screen number area.
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With function screens the screen number area is assigned as follows:

Left byte Right byte
1st word 3 Function screen number
2nd word FFy Current input field number
OP25/35
1st word Current screen type
2nd word Current screen number
3rd word Reserved
4th word Current input field number
5th word Reserved
Entry Assignment
Current screen type 1: Screen
4: Fixed window
5: Alarm message window
6: Event message window
Current screen number 1 to 65535
Current input field number 1 to 65535

With function screens, the current screen number is assigned as follows:

Value Meaning
1 Alarm message screen
2 Event message page
3 Alarm message buffer
4 Event message buffer

Communication User’s Manual
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245 Trend Request and T ransfer Areas

Trends

Time-triggered
trends

Bit-triggered
trends

Switch buffer

A trend is a graphic display of a value from the PLC. Depending on the con
figuration, a trend is triggered by a clock pulse or a bit.

The OP reads in the trend values cyclically upon a clock pulse set during
configuration. Tme-triggered trends are suitable for displaying continuous
variations such as the operating temperature of a motor

The OP reads in either the trend value or the whole treriertasf a result of
trigger bit being set. dU set it in your configuration. Bit-triggered trends are
normally used for displaying rapidly changing values. One example of using
bit-triggered trends is injection pressure in the manufacture of plastic eompo
nents.

When you are configuring, you have to create suitable areas in your configu
ration (by choosind\rea Pointerdrom the menu) and on the PLC to initiate
bit-triggered trends. The OP and the PLC use these areas to communicate
with each other

The areas required are:

— trend request area

— trend transfer areal

— trend transfer area2 (required with switchfeubnly)

The same bit is permanently assigned to every trend in these configured
areas. In this waevery trend can be clearly identified in every area.

The switch bufker is a second bfdr for the same trend that you can create in
your configuration.

While the OP is reading values from faufl, the PLC writes to bigr 2.

While the OP is reading biief 2, the PLC writes to bidr 1. In this way

trend values cannot be overwritten by the PLC while the trend is being read
by the OP
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Partitioning
data areas

Trend request
area

Trend transfer
areal

Trend transfer
area2

24-14

Theindividual areas — trend request, trend transfer 1 and 2 — can be parti
tioned into separate data areas with a specified maximum number and length
(table 24-5).

Table 24-5 Partition of Data Areas

Data Areas
Request Transfer
1 2
Maximum number per type 8 8 8
Total length of all data areas (words) 8 8 8

If a screen is opened on the OP with one or more trends, the OP sets the cor
responding bits in the trend request area. Once the screen has been dese
lected, the OP resets the corresponding bits in the trend request area.

The trend request area can be used on the PLC to evaluate which trend is
currently being displayed on the Oends can be triggered even if the trend
request area is not evaluated.

This area is used to trigger trends. In the PLC program, set the bit assigned to
the trend in the trend transfer area and the trend communication bit. The OP
detects the trigger and resets the trend bit and the trend indication-bit. De
pending on the configuration, it then reads out a single value or the whole
buffer.

Example of a trend transfer area with a length of 2 data words

1st word
2nd word| /

Trend communicatiton bit
Until the communication bit is reset, the trend transfer area cannot be modi

fied by the PLC program.

Trend transfer area2 is required for trends configured with a switéér.dtg
structure is exactly the same as that of trend transfer areal.
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24.6  User Version

Usage

Communication User’s Manual
Release 05/99

Whenthe TD/OP starts up, a check can be made to determine whether the
TDJ/OP is connected to the correct PLC or the correct CP board. This is im
portant when several TD/OPs are in use.

To perform the check, the TD/OP compares a value stored on the PLC with
the value that you configured. This insures compatibility of the configured
data with the PLC program. If the data do not agree with each system
message $653 is displayed on the TD/OP and the device is re-started.

For you to be able to use this function, you must set the following values
when you configure your TD/OP:

¢ Value belonging to the configuration: (1 to 255)
If O is set, this check is not made:

— COM TEXT:
General Parameters

— ProTool:
System- Parameters- Miscellaneous

e Data type and address of the value stored on the PLC:

— COM TEXT:
Area Pointers Listsfield: User-\érsion Aea

— ProTool:
System- Area Pointers chooseJser \érsionin theType:field.
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24.7 Recipes

Definition

Condition

Transferring data
records

Synchronization

24-16

A recipe is a group of variables for a fixed data structura.sét this struc
ture in your configuration and assign data to it on theYo& cannot modify
the structure on the OP later

Since the data structure can be assigned several times, we refer te data re
cords. These data records are stored (created), loaded, deleted and modified
on the OP. The data are stored on thetl® saving memory on the PLC.

The use of recipes insures that, when a data record is transferred to the PLC,
several items of data are transferred to the Blg@éther and in asynchro-
nized fashion.

The following hardware requirements apply to the use of recipes:

Operator Panels
with text-based display: OP5, OP15, OP20,
with graphics display: OP25, OP35

Data records can be transferred from the OP to the PLC or from the PLC to
the OP

You transfer data records from the OP to the PLC to set specific values on the
PLC — for example, to produce orange juice.

It is similarly possible to fetch data from the PLC and to store them on the
OP as a data record to save, safavorable assignment of values.

A major feature with recipes is that data can be transferred in a synchronized
fashion and any uncontrolled overwriting of data is inhibitedingure a
coordinated sequence for transferring data records, bits are set in control and
response bits of data blocks 0 and 1.
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24.7.1 Transferring Data Records

Definition Datarecords can be transferred by two different methods from the OP to the
PLC or from the PLC to the OFPhe two methods of transfer are "direct” and
"indirect”. The setting of the type of transfer refers mainly to the-OPLC
direction.

With text displays, only the "indirect” type of transfer from the ORPLC is
possible. Vith graphic displays, you can choose between "direct” and-"indi
rect” in the OP- PLC direction.

Choosing the Your choice of the type of transfer will depend on the configuration software
type of transfer you used (COM TEXT or ProTool) and your .OP

Table 24-6 shows the features of a recipe as a function of the OP and-the con
figuration software.

Table 24-6 Recipe Transfer as a Function of OP and Configuration Software

OoP Direction Created with
of Transfer ProTool ProTool/Lite COM
UptoV131 |FromV2.0 Up to From UEXT
V1.01 V2.0
OP5, OP15 |OP - PLC — Direct — Direct Direct
PLC - OP — Direct — Direct Direct
OP20 OP - PLC — — — — Direct
PLC - OP — — — — Direct
OP25, OP35 OP - PLC Indirect/direct | Indirect/direct | — — —
PLC - OP Direct Direct — — —
Direct transfer When a data record is written, the variables in the data record are written

directly into the defined addresses concerneith direct reading, the vari
ables are read into the OP from the system memories of the PLC.

With ProTool, the variables must have a direct link to the PLC and the
write directly attribute for direct transfe¥ariables not having an
assigned address on the PLC are not transferred.

Indirect transfer All the variables in the data record are written to a Clipboard on the PLC.
The Clipboard is the recipe mailbox for OPs with a graphics display. Only the
values of the variables are located in the data mailbox; addresses are not
transferred.

With indirect transferit is irrelevant whether the variables have addresses. It
is up to the PLC program to decide how the values from the Clipboard have
to be interpreted.
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24.7.2 Addressing Recipes and Data Records

Text display

Graphics display

24-18

Recipesand data records are addressefdifitly for OPs having a text dis
play from OPs having a graphics display

When you configure with COM TEXThe recipe is given a name and a
number Both the recipe name and the recipe number are visible on the OP

The data records you create on the OP are similarly provided with a name
and a number

Recipe numbers, data record numbers and data record names are transferred
with the data to the PLC when the transfer of a data record from the
OP - PLC is initiated.

When you configure with Pra@bl, a recipe is automatically given a name
and a number. The recipe name and the recipe number apply only tothe con
figuration and are natisible on the OP

In ProTool, you enter the ID of the recipe in tRarameterdialog box
againstidentifications This ID is written to the data mailbox when a data

record is transferred between the OP and the PLC and has to be evaluated by
the PLC.

We recommend that you use the same value for the ID as was used for the
recipe number

The data records which you create on the OP are given a symbolic name. The
symbolic name is not transferred when a data record is transferred between
the OP and the PLC. There is no identification for the data record on the

PLC.
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24.7.3 Data Areas for Transferring Data Records

Thedata areas on the PLC for transferring data records &eedif for OPs
having a text display from those having a graphics display

Text display When you connect an OP having a text display, you have to create an areas
on the PLC for the recipe number mailbox. When you do this, use the same
specifications as were set frea Pointersn your configuration.

Recipe number mailbox

You have to create an area for the recipe number and the data record number
on the PLC.

Structur e of recipe number mailbox

Left byte Right byte
| Recipe number | Data record number |
Graphics display When using an OP having a graphics dispjay have to create an area on the

PLC for thedata mailbox Use the same specifications for it as were set in the
configuration under Prabl for area pointers

No addresses are contained in the data mailbox in addition to data.

Data mailbox:
The data mailbox is a data area having a maximum length of 256 data words.

Itis used as a Clipboard when data records are transferred from the OP to the
PLC. Entered values have to be distributed by the PLC program to the corre
sponding memory areas.

Identifications 1, 2, 3 (recipe humber) configured in Ba&re similarly
transferred to the data mailbox and have to be evaluated by the PLC.

Structur e of data mailbox

1st word Identification 1
2nd word Identification 2

3rd word Identification 3

4th word Reserved

5th word Length of data record in words
6th word Data record value 1 \

Data record value...
nth word Data record value m
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24.7.4  Synchronization while Sending a Data Record

Control and Datarecord transfer is coordinated by bits 8 and 9 of the control bits in data
response bit 1 block 0 and by bit 9 of the response bits in data block 1.

The applicable control and response bits are:

Control bits
Bit 8 = 1: Data record transfer disabled
Bit 9 = 1. Data record transfer accepted

Response bits
Bit 9 = 1: Data record transfer terminated

Transfer sequence The different steps of the transfer sequence from the OP to the PLC are listed
OP - PLC below.

1. Prior to any transfethe OP checks control bit 8. If bit 8 is seflidrans
fer is terminated with a system errtirthe bit is set t®, a data transfer
takes place.

2. After the transferthe OP sets response bit 9lto

3. Interrogate response bit 9 in your PLC program. If it is set, set control
bit 8.

4. Evaluate the data mailbox/recipe number mailbox and copy the contents
of the send data block to the receive data block.

Then set control bit 9.
The OP deletes response bit 9.

Then delete control bit 9.

© N o o

When you have distributed the data to the corresponding addresses,
enable the mailbox by resetting control bit 8.

Transfer by means With text displays, a data record can be transferred from the OP to the PLC
of PLC job for text by means of PLC job 70. PLC job 69 initiates a transfer from the PLC to the
displays OP.
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24.8  Writing Variables Indirectly

Principle Indirectvariables, which are assigned to input fields, can be configured for
operator panels OP25 and OP35. The value is entered directly on the OP by
the operatorFollowing input on the QRhe contents of these variables are
transferred in a coordinated fashion to the data mailbox on the PLC.

Coordination The coordination of data transfer is similar to the coordination of the data
record transfer of recipes (refer to section 24.7.4).

Usage Indirect variables can be used on screens as "normal” variables, meaning
variables with addresses.
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24.9 Notes on Optimization

Major factors

Polling time

Actual polling time

Screens

24-22

The sstructure of the user data areas described in chapter 24 and the polling
times configured underea pointersare major factors for the update times
that carmactually be achieved.

Please keep to the rules listed below:

¢ Make the individual data areas as small as possible andjasagneces
sary.

¢ Define contiguous data areas if they belong together. The actual update
time improves if you create_a singlayge area instead of several smaller
ones.

e Overall performance is degraded by polling times that are too short. Set
the polling time according to the speed of variation of the process values.
The temperature variation of a furnace, for example, is distinctly more
inert than the variation in speed of an electric drive.

Recommended value for polling time: approx. 1 second.

e A spontaneous transfer of data areas by means of a PLC job improves
update times for cyclically processed data areas: polling time = 0.

¢ Place complete variables of a message or of a screen in a data area.

If a polling time of 0 is specified for a data area, the data area is not trans
ferred cyclically to the QFfo have this data area transferred, the correspond
ing PLC job (refer to appendix B) has to be used.

The polling time actually achieved depends, among other things, on the total
number of polled areas and the data required at the time.

So that modifications on the PLC can be properly detected by the TD/OP
they must be present at least during the actual polling time.

If, in the case of bit—triggered trends, the communication bit is set in the
trend transfer aga the OP updates all those trends every time whose bit is
set in this area. Thereatfter it resets the bit. If the bit is reset immediately in
the PLC program, the OP is busy the whole time updating the trends- Opera
tion of the OP is then virtually no longer possible.
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A.l Operating Unit System Messages

Error messages Thefollowing messages indicate a hardware failure on the memory module
at operatin unit specified:
startup — EPROM memory failure,

— RAM memory failure,
— Flash memory failure

Message number Operating unit system messages can be subdivided into various categories.

The information as to which category a system message belongs to is contained
in the message number as indicated below

Message number

1

OO0 Message text

00 Driver error

01 Startup message

02 Warning

03 Information message
04 Operator error

05 Other message

06 Configuration error
07 Internal error

22 Message archive

The message category enables you to identify the general area in which the
cause of the fault is to be found.

Below you will find a selection of system messages listed together with details
of under what circumstances they occur and, where applicable, how the cause
of the fault can be eliminated.

Self-explanatory system messages are not included.

Note

System messages are displayed in the language selected in the configuration.
If the operating unit does not have access to any configuration data, the mes
sages are displayed in English.
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System Messages

Message Cause Remedy
Please wait Mode change in progress or recipe function
started.
Ready for Waiting for data from PU/PC
transfer

Data transfer

Data transfer between PU/PC and operating

unit in progress

Firmware not
compatible

'EPROM
memory failure

'RAM memory
failure

The firmware can not be used for the curren
configuration

Memory module defective or internal hard-
ware fault

Send unit for repair quoting details of error
message

Flash memory
failure

Memory module defective or transmission e
ror

rRetransfer configuration or send operating
unit for repair

A-2
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‘ Message ‘ Cause

Remedy

005 Internal error:

Error message returned if nothing configured for a sys-
tem message

006 Error during data transfer in download mode. Two tagsRepeat data transfer after first checking t

are transferred with this message which contain informahysical connection if necessary.
tion about the function in which the error has occurred
(tag 1) and the cause of the error (tag 2).

Tag L

0 Initialize function

1 Receive data

2 Send data

3 Send message block

4 Terminate function

Tag 2

1 Internal error

3 Timeout error

5 Parity error

6 Framing error

7 Overrun error

8 Break in line

9 Receive buffer overflow

10 Control character error when receiving

11 Logging error

026...029  Storage medium not ready, contains errors or status umkset hardware, remove then refit Flash

finable. memory module or carry out hardware test.

030 Storage medium not intialized. Switch to download mode.

032 Error accessing module, Flash may not be supported [d@heck whether module is properly inserted

initialized by incorrect operating unit. and compatible.
If restoring: repeat backup with correct op-
erating unit.

033 Internal Flash memory initialized; configuration data | Retransfer configuration.

deleted, some recipe data preserved.

034 Inserted module initialized, all stored data deleted. Retransfer configuration.

035 Size of selected recipe memory has been reduced. | The reduced-size recipe memory can no
be used and all data records must be de
leted. The recipe memory is only initialized
when requested.

040 Driver error Check physical connection with PLC.
Modify character delay time.

If FAP is set, the character delay time setting may be too
short.

041 Fault in connection with PLC.

Possible causes:

— Fault on the transmission link, e.g. connecting cable
defective

— Incorrect interface parameters set on operating unit or

on communication peer.

Communication User’s Manual
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Message | Cause Remedy
043 Data transfer error. A tag indicating the cause of the faRlepeat the data transfer. Before doing so
is transferred with this message. check the physical connection/configurec
) interface parameters if necessary.
Tag:
0 Timeout error
1 Framing error (receiving)
2 Overrun error
3 Parity error
4 No connection established
5 Checksum error (receiving)
6 Unexpected characters received
7...11 Internal error
12 Receive data block too large
13 Memory area not available on PLC
044 Fault in connection with PLC.
Possible causes:
— Fault on the transmission link, e.g. connecting cable
defective
— Incorrect interface parameters set on operating unit or
on communication peer.
045 No connection with PLC established. Set different CPU under "PLC —> Parame
ters”.
100 Restart due to RAM failure.
101 Restart following termination of COM-UNI mode
103 Startup following cancellation of COM-UNI mode
104 Transfer cancelled by operator. Connection with operat-
ing unit is still open, the operating unit is waiting.
105 Fault resulting in wait message has been eliminated.
107 Restart following activation of COM-UNI mode
108 Operating unit is in download mode.
109 Restart after change of operating mode from offline to
online.
110, 113 | Operating unit is in "normal” mode.
114 PLC has been restarted.
115 Establishment of logical link with PLC in progress.
117 Connection with PLC is OK again following a fault.
119 Automatic restart.
120 Restart after change of S5 protocol.
124 Restart following selection of different language.
129 SINEC L1 or SINEC L2 parameter has been changed.
130, 132 | Startup due to loop-through operation when online.
134 Restart due to offline operation.
136 PLC not responding. Check program sequence on PLC. Check
physical connection.
138 Data block not available on PLC. Set up relevant memory area.

A-4
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Message | Cause Remedy
200 Battery power no longer sufficient for internal data buff®eplace battery.
on operating unit.
perating uni Note:
Battery on memory is discharged, data may no longer pe . .
Y yisd 9 Y g geplace the battery while the unit is
readable. ! .
switched on in order to prevent loss of
data.

201 Hardware fault on timer module. Send unit for repair.

202 Error reading date Send unit for repair.

203 Error reading time Send unit for repair.

204 Error reading day Send unit for repair.

205 Printer not ready and internal storage of print jobs is ndMake sure printer is ready or disable mes

longer possible. sage logging.

206 Printer not ready. Print job placed in temporary storageMake sure printer is ready.

207 Buffer printout or print screen function cancelled. Check printer, cable and connectors.

210 Internal error Press restart button.

Operating unit co-ordination area not receivable during

startup.
212 Internal error Restart operating unit.

Bit for changing operating mode has been inverted erro-

neously.
213 Offline mode not possible at present. Try change of operating mode again later.
214 The job number sent by the PLC or configured in a fun€heck PLC program and configured

tion field is too large. screen.

217, 218 Overlapping specified/actual values. Check configuration of actual/specified
values in the process link.

219 Hardware fault: relay or port could not be set. Send unit for repair.

220 Print buffer overflow due to overload. Printout not pos-Messages have been lost.

sible.

221 Print buffer overflow due to overload. Printout of over{ Messages have been lost.

flow messages not possible.

222 Warning: the event message buffer is full apart from th€lear the buffer or configure a smaller fig

specified remaining buffer space. ure for the remaining buffer space.

224 The event message buffer has overflowed. If a printer is connected and buffer over-
flow has been configured, the overflow
messages will automatically be printed out.

225 Warning: the alarm message buffer is full apart from th€lear the buffer or configure a smaller fig

specified remaining buffer space. ure for the remaining buffer space.

227 The alarm message buffer has overflowed. If a printer is connected and buffer over-
flow has been configured, the overflow
messages will automatically be printed out.

229 No keyboard connected (internal keyboard with ribbon

cable).

230 The minimum value is greater than the maximum valueCorrect the limit settings.

for tag limits.

231 The minimum value is equal to the maximum value forCorrect the scale on the operating unit.

tag scales.

250 You can not switch to the desired operating mode. Check parameters of PLC job.

Communication User’s Manual
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’ Message ‘Cause Remedy

251 Error transferring data record to PLC. Check recipe configuration.

252 Function can not be executed as a function of the sam&/ait until preceding function has been
group has not yet been completed (e.g.: setpoint entryédempleted (or terminate function) and then
active, password list can not be opened). invoke desired function again.

253 Access to data medium is not possible. 1. Floppy drive not present,

2. Floppy is read only,
3. Disk is not formatted.

254 The disk must be formatted before a data record can beirst format the disk.
saved for the first time.

255 Not enough space on disk for this data record. Delete data records that are no longer re-
quired.
256 Not enough system memory available to execute the dery activating function again. Check con-
sired function. figuration.

1. Move function to a different screen
2. Simplify screen structure

3. Do not use trends on screen in conjunc-
tion with this function

257 Data record has been stored with a different version | If the data records are to continue to be
stamp than defined in the current configuration. used, the old version number must be en
tered in the recipe configuration.

Caution:

The structure of the recipe determines the
assignment of data to a data record.

258 A parameter record has been selected as a recipe. Paf@anly individual data records of a parameter
eter records can not be edited directly. record can be edited.
259 Transfer of a data record to the PLC is taking too long.Check PLC program. In the case of large

data records no modifications are necessary
as the function is being processed correctly.
PLC is not acknowledging data record or very large data
records are being transferred.

Example:

1260 Operating mode of PLC does not match the configura-Change operating mode of PLC.
tion.
261 The data in this data record is no longer consistent andedit data record and check that all entries
can therefore no longer be used. are correct.
262 Password or query window already in use by another| Complete first function then execute de-
function. sired function again.
263 Specified remaining buffer space for messages has be€nnfigure smaller remaining buffer, delete
reached! event/alarm message buffers.
264 Message buffer overflow. The overflow messages are printed out if
so specified in the configuration.
265 The number of passwords issued has already reachediB@ou wish to issue additional passwords,
You can not enter any more passwords. you must first delete some of the existing
ones.
266 The field configured in the PLC job does not exist. Change the parameters of the PLC job and
retransfer the configuration.
303 Fault in connection with PLC. Check PLC status.

S5 this error may occur when transferring large data | S5 set value in data word 98 to at least
records. In such cases the watchdog is activated. 2000.
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304 lllegal S5 job number or job parameters in a function
field.
305 Data block number missing. Set up data block or change configuration.
306 Incorrect CPU specified under "PLC —> Parameters”. | Change configuration and retransfer.
307 ... Tag not present on PLC Check configuration of process link.
311
312 The printer is already processing a print job and can n@ait until the printer is free again and re-|
accept this next job at present. peat the print job.
313 Information message: print job completed.
314 S7 diagnostics buffer not present. The CPU has no diagnostics buffer (hard-
ware problem).
315 No help text available.
316 Active password level insufficient for menu item Enter password with higher password level.
317 Input is password protected. Enter password.
318 Incorrect password entered when attempting to log in
319 An existing password was entered when editing the paSster a different password.
word.
320 You have attempted to alter the level of or delete the su-
pervisor password.
321 You have attempted to alter the level of an invalid pasd-irst enter the password then specify the
word. level.
322 The password entered is too short. Password must be at least three characters
long.
323 You have pressed <— Statistics or Message Text —> on=a
buffer screen but there is no entry for the current mest
sage.
324 The entry number specified does not exist on the selected
screen.
325 The FM/NC (= MPI peer) has no alarm messages bufféx.node does not have the required func-
tional capability.
326 You have attempted to collect a recipe number other ttaelect the appropriate recipe number.
the active recipe number from the PLC.
327 There is no recipe number when a recipe is selected.| Configure missing recipe or select a differ-
ent one.
328 Recipe number >99 when selecting a recipe.
329 The same number has been entered for source and desnater differing numbers.
tination on the "Data Record Processing and Transmis-
sion” screen.
330 Full details of source and destination not entered when
initiating data record transfer function.
331 The data record specified as the source does not exist.
332 Data record number >99 when selecting a recipe screen.
333 Data record number not present when selecting a recipe
screen.
335 Information message: alarm message will be suppressed.
336 No process screens have been configured.
337 No recipes have been configured.
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Message | Cause Remedy
338 Operating unit can not establish a connection with the 1. Printer is not switched on,
printer. 2. Printer is not ready,

3. Connecting lead between printer <—>
operating unit is not connected or de-
fective,

4. No interface module inserted.

339 Startup completed. Communication with PLC has been re-
sumed.
340 Status processing in progress on PU/PC. The operating
unit can not be used while this is going on.
341 Internal error
With non-Siemens connections: data block error
342 Network node has illegal address. Max. addresses:
S7-MPI: 32
PROFIBUS-DP: 128
343 You are attempting to edit a tag of a type that can not be
edited in a recipe: currently applies to ARRAY tags only.
350 PLC is performing initialization. You can not enter any This operating mode may be set by the
setpoints during initialization. Scrolling of screens is | PLC programmer.
possible.
351 PLC has completed initialization. You can resume enter-
ing setpoints once this message has appeared.
352 You are attempting to select a screen that does not exist
or has been disabled by the function Hide.
353 The minimum value is greater than the maximum valuéinimum and maximum values are being
for tag scales. confused by operating unit. To prevent th
enter correct minimum and maximum val
ues.
354 You are attempting to enter a value in an input field whieng on with a higher password level.
the current password level is insufficient for input.
355 Entry of this tag has not been configured for the current
PLC mode.
356 A print function has been initiated on the operating unijtSwitch the printer online.
When attempting to print it has been ascertained that th@eck the connection between the opera
printer is offline. ing unit and the printer.
Has the printer been connected to the co
rect interface?
357 You are attempting to enter a setpoint that contains anEnter the value correctly.
illegal character.
358 The operating unit is currently executing a function | Wait until the function has been complete

which does not permit use of the operating unit while
in progress.

t'rlf';ﬂs message may appear in the case of
recipe functions, for example.

A-8
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System Messages

Message

Cause

Remedy

359

The CPU is in STOP mode. System error message is
if S7 messages not available.

The S7 CPU is in STOP mode. This may occur if
there is an internal fault on the CPU

the mode switch is operated

STEP 7 is set in the "Mode” dialog box

sued

Switch S7 CPU back to RUN mode.

The PLC specified (FM or NC) is not ready.

Communication User’s Manual
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360 The S7 CPU is in STOP mode due to an error in the STorrect the error in the S7 PLC program
PLC program. and switch to RUN mode.

361 The S7 CPU is defective.

365 A multiplex index is outside the defined range.

366 — The mode you require is already active.

— The CPU key-operated switch is not set to RUN-P.
— The command is not supported by the CPU.

367 Set PLC parameters are incorrect.

368 Communication error S7 module; error class and error

number will be read out.

369 The command cannot be executed in the S7 mode se-

lected.

370 Hard copy print-out has been cancelled manually.

371 Print function disabled at present.

372 The function started has been cancelled.

383 Information message: transfer of data records completed.

384 Data record required is not on data medium. Check the data record selection parameters
(recipe, data record name, data medium
use the Select function to select the data
record.

385 Information message: transfer of data records from op&ne possible reason is that operation is

ating unit to data medium or vice versa has been initi- longer possible:
ated. The PLC has not reset the corresponding
- contrd! arrHarkonedgmerstbithivhidn~h

386 In_format_lon message: transfer of data rego_rc_is from op@isaciivates the recipe mailbox lock, in th

ating unit to PLC or vice versa has been initiated. interface area.

387 There is no data record relating to the selected recipe on

the data medium.

388 Activating selected function.

389 De-activating selected function.

391 No help text configured. Check configuration.

392 — No alarm messages are queued on the NC.

— Acknowledgement is not possible in the NC mode
set.

393 The password is incorrect or you cannot enter a password

in the NC mode set.

394 Acknowledgement is not possible on the NC set.

395 — No part programs have been configured.



System Messages

’ Message ‘Cause

Remedy

396 — The part program specified does not exist.
— The PLC specified (FM or NC) is not ready; in the
case of FM: no user data area has been created on the
PLC.
397 — The part program specified does not exist.
— The record specified does not exist.
— The PLC specified (FM or NC) is not ready.
398 — The command cannot be executed in the MCU mode
selected.
— The command is not supported by the MCU version.
399 — The PLC does not have a directory of tool correc-
tions.
— The tool correction specified does not exist.
400 lllegal key pressed.
401 Value entered could not be converted.
402 Operator error on STATUS VAR or FORCE VAR screerOnly 10 entries are permitted (after press
ing INS if 10th line already used).
403 Incorrect time entered
404 Incorrect date entered
406 Operator error on STATUS VAR or FORCE VAR screenalues can only be changed after update
operation has been cancelled (BREAK
key).
407 You have attempted to delete the only data record for|a
recipe.
409 Lower limit violated: you have attempted to enter a setEnter a value that is greater than or equa
point that is below the configured lower limit. the specified value. No limit is indicated
for data of the type DOUBLE.
410 Upper limit violated: you have attempted to enter a setEnter a value that is less than or equal to
point that is above the configured upper limit. the specified value. No limit is indicated
for data of the type DOUBLE.
411 lllegal screen selection because incorrect PLC type sp€tiange configured interface parameter.
fied (external driver)
442 Data block error x DB no. y Correct the block length/block number as
This message indicates a data block error. Thextagsl | necessary or send the correct data block.
y identify the cause of the fauk)j and the number of
the receive block concerney)).
Tag x:
0 incorrect block length entered in receive block Wo.
1 incorrect block number entered in receive block No.
y.
450 When entering a value, you have attempted to press a key
that is not compatible with the defined input field.
451 You have entered a setpoint that is below the configurdthter a value that is greater than or equa
lower limit. the limit.
452 You have entered a setpoint that is above the configur&hter a value that is less than or equal to
upper limit. the limit.
453 Time not entered correctly. Enter time correctly
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’ Message ‘Cause

Remedy

454 Interface parameters incorrectly set. Enter valid settings for interface parame-
L . . ters.
— When configuring the printer interface
. . e . . The following settings are possible:
— By specifying an identification in PLC job Recipe W g. "9 possi
which is not assigned to a recipe — Baud rate: 300, 600, 1200, 2400, 4800,
9600, 19200
— Data bits: 5,6, 7,8
— Stop bits: 1, 2
— Timeout: 1...600
Enter correct identifications in PLC job.
455 You have set graphics printing on the operating unit buSelect a different printer or check printer
the corresponding ESC sequence has not been configeonfiguration in ProTool.
ured.
456 You have entered an incorrect value, e.g. a tag with a Enter permissible value.
user function that blocks certain input values.
458 You have entered a value that is too great or too smallEmter a value that is within the permissible
the tag type concerned, e.g. a value greater than 3276fange.
for a tag of the type Integer.
459 You are attempting to enter an illegal character (e.g. leEeter permissible value.
in a numerical value) The input is rejected and the exist-
ing entry retained.
500...503 Scheduler, counter, date or time data can not be sent, This error can occur if the PLC is tempo-
504 Free ASCII Protocol: operator input value could not bef@/y overloaded or if the function block is
sent. not invoked for more than 1.5 s.
505 The data record can not be sent as the recipe disable Bity sending again later when the PLC has
on the PLC is set or because transfer of a recipe is stilréleased the recipe mailbox.
progress.

506 Overload: too many message blocks with the same blothis error occurs if the PLC sends too
number in transit. many jobs using 'collect message area’

within a certain period of time.

507 Transfer of the data record was not acknowledged by tGaecking of data records by the user at the

PLC within a certain period. PLC end must be carried out more quickly
(<10 5s).

509 Firmware version is different from standard FB versionPlease contact the SIMATIC Hotline.

510 A process link with a non-existent data block has been
configured in a recipe or the recipe data contains errors.

511 You have used a PLC job to select a recipe or a request
data record that does not exist.

512 Configured data block length is too short. Change configuration and retransfer.
The tag transferred with the message identifies the
number of the data block.

516 SINEC L2 protocol configured but no interface moduleChange configuration and retransfer.
inserted.

518 Interface module inserted and protocol configured do r@hange configuration and retransfer.
match.

520 Excessive number of saved returns has meant that ma®ie to Message Level (by pressing ESC k
mum nesting level has been exceeded. if necessary).
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Y

for storing data records is to be formatted. Any data re-
cords already on the disk will be deleted when the func-

tion is executed! The function is only executed if O is
entered.

Message | Cause Remedy

521, 522 | Screen can not be constructed or selected because th&i@iigan optimize memory availability by
not enough memory available. 1. Removing unused fields from the con
Message 522 triggers a restart with memory optimiza; ~ figuration
tion. 2. Configuring the screen with fewer

fields, or splitting it into more than on
screen
3. Creating fewer recipe data records

523 No text found.

524 Object class does not exist.

525 lllegal operand.

526 Loop-through operation is set on the operating unit. | Change mode from “Loop-through opera

tion” to "Normal operation”.

527 Access to recipe data is not possible at present.

528 Recipe does not exist.

529 File does not exist.

530 Data record not present.

531 Data record can not be loaded.

532 Information message: data record memory is full.

533 Floppy connection unclear.

534 Information message: disk is full.

535 Disk access error.

536 Disk transfer error. Check the physical connection.

537 Information message: disk is blank.

538 Simultaneous accessing of data record by job and opeRepeat uncompleted accessing operatio
tor.

539 The data records in the RAM for recipe no. x containedf data records are stored in the Flash
errors and have been deleted. memory they will remain valid.

540 The maximum number of data records has already been
created.

541...550 Specified tag not available on PLC. Change configuration and retransfer.

551 An MPI/PPI connection to the PLC cannot be establish@tdeck MPI station addresses and wiring
using the specified station address.

552 Query: safety check as to whether the selected data reFhis query is also used when backing up
cord is to be deleted. The data record is only deleted ifr@storing configurations. In that case, it re
is entered. If not the function is cancelled. lates to deletion of all data records in the

system memory.

553 Information message: selected data record has been de-
leted.

554 Query: 1st safety check as to whether the data medium

A-12
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’ Message ‘Cause

Remedy
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555 Query: 2nd safety check as to whether the data medium
for storing data records is to be formatted. Any data re-
cords already on the disk will be deleted when the func-
tion is executed! The function is only executed if O is
entered.

556 Information message: disk has been formatted.

557 Query: if 0 is entered the data record will be adopted
with the new values. If anything else is entered, you may
continue editing.

558 Query: if 0 is entered the edited data record is rejected.

The data remains as it was before editing. If anything
else is entered, you may continue editing.

559 Query as to whether the event message buffer should be
cleared.

560 Query as to whether the alarm message buffer should be
cleared.

561 A global data record (rel. 3.0 or higher) is being edited The data record can only be saved if the
and does not have all the entries defined in the currentmarked entries are edited. If no entries are
recipe. marked, only the version number has

changed.

562, 563 | Information as to which mode was set using the function
"First/Last Message”.

564 Query: if 0 is entered the data record is created. If any-
thing else is entered, the function is cancelled.

565 On transferring a global data record, it is established th@nly returned in the case of data records
not all entries are present. that are transferable from one recipe to
You have the following options: another. (Rel. 3.0 or higher, plastic func-
1. read the missing entries from the PLC tions.)

2: edit the missing entries
3: cancel the Download operation.

566 Data record contains array that does not fit the currentThe following question appears:

recipe structure.
Save yes/no ?
If you elect to save, the array data is set
0.

567, 568 | In the event of forced deletion of the message buffer c@heck configuration. There are too many
tents, pending event/alarm messages have to be deletedssages pending.
as well so that space can be reclaimed for new messa .
events P ) giARM_S: quantity structure exceeded.

' Display of pending messages no longer
correct! If necessary, clear SRAM.

569 CPI no. x error y

This message indicates a CPI error. The variabkasdy
indicate the cause of the fauf) (and the number of the
CPI concernedX).

Variable y:

1 \oltage too low

2 Current too high

3 Temperature too high

2 Module not present (failed during operation)
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Message | Cause Remedy
570 Tag contains errors: tag name from ProTool is used asCheck configuration. Frequently occurs
parameter. with NC tags and when multiplexing.
571 S7 system diagnosis/ALARM_S returns error if OP log€PU operating system out of date.
on/off.
572 Query: data record already exists on data medium. |If O is entered the data record will be ove
written with the new values.
600 Configuration error: overflow warning at basic setting 1
601 Configuration error: message logging at basic setting [1
602 Configuration of remaining buffer space incorrect. Correct the remaining buffer space and r
transfer configuration.
604 Message does not exist. Configure message.
605 Process link is only configured symbolically. Change configuration and retransfer.
606 Too many message tags configured.
607 Data type configured does not exist.
608 The process screen number does not exist. Change configuration and retransfer.
609 Special object or operator object for message text does
not exist or is not permissible.
610 Operator object for header or footer does not exist or j¢f the fault is not corrected by performing
not permissible. restart, please contact the SIMATIC Hot-
611 Special operator object for buffer printout does not ex dine.
or is not permissible.
613 Data block not available or too short. Create data block of required length on t
PLC.
614 No entry present for log (header and footer not presenonfigure log fully.
615 The line to be output is larger than the amount of print Check configuration as regards logging.
memory reserved for it or the number of control se-
guences is too great.
616 Internal error Correct the data format.
Incorrect data format in process link.
617 Internal error Correct the word length.
Incorrect word length in process link.
618 Configuration error in actual control value (bit number| Bit number for actual control tag must be
15). 15.
619 Error presetting setpoint (error in data structures). Change configuration and retransfer.
620 lllegal keyboard ID: module number too high or numbeEnter configuration to match hardware.
of keys does not match keyboard ID.
621 Incorrect parameter transferred: message type Set required value by way of standard
screen or PLC.
622 Configured recipe does not fit in recipe mailbox on PL&Reduce configured size of recipe and re-
(> 512 data words). transfer configuration.
623 Internal error If the fault is not corrected by performing
. . . . restart, please contact the SIMATIC Hot-
Screen object for “Send Recipe" is not a recipe type line P
(fixed by COM TEXT). '
624 No recipe entries found. Set up area pointers and retransfer confi

ration.

gu-
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625 Recipe number does not exist. Reconfigure recipe.
626 No setpoints have been configured.
627 Internal error Correct the block number.
Configured keyboard block number too high.
628 Recipe does not fit in mailboxes. Increase configured size of recipe mailba
or succeeding recipe mailbox.
629 LED assignment area too small. Increase size of LED assignment area ac
cording to bit numbers used.
630 Keyboard assignment area too small. Increase size of keyboard assignment area
according to bit numbers used.
631 Message configuration incomplete or incorrect. Complete configuration.
Tag x If the fault is not corrected by performing
1,2 Alarm message triggered not configured restart, please contact the SIMATIC Hot-
3 Process link only created symbolically. line.
4 Actual-value field only created symbolically.
5,6  Event message triggered not configured
7 Symbolic actual-value field only created symbo-
lically.
8..20 Internal error
21..24 Field texts for symbolic actual value do not exist
25 lllegal field type
632 Configuration error: Check the configuration.
Tag x If the fault is not corrected by performing
1,4  Help text does not exist restart, please contact the SIMATIC Hot-
2 Help text ID for messages does not exist line.
3, 6..8, Internal error
11, 13
5 Field only created symbolically.
9 Screen or recipe entry created symbolically only
12 Process screen or recipe does not contain any en-
tries
634 Configuration error: Screen or recipe title not configured If the

Tag x:
0..8, 34Internal error
18 Screen or recipe title not configured

fault is not corrected by performing a re-

start, please contact the SIMATIC Hotline.
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635 Configuration error: Check the configuration.

Tag x: If the fault is not corrected by performing

1 Screen or recipe entry created symbolically onlyestart, please contact the SIMATIC Hot-

3 Field only created symbolically. line.

6 Message, entry or information text not configured

for current language

7...9, Internal error

19, 28,

41..43

18 Screen or recipe title not configured

20 Process link only created symbolically.

21 Help text only created symbolically.

22 Symbolic field only created symbolically.

23 Fewer than 2 field texts configured for symbolic

field

24 Current field type for symbolic field not configu-

red

25 lllegal data format for symbolic field (only KF

and KY permissible)

26 Recipe setpoint configured with data format KC

33 lllegal data format for setpoint field

35 Data format for scheduler too short

36 lllegal data format for actual control value

44 With a permanently programmed Return to

menu: menu item not present

45 With permanently programmed Return to screen:

entry or field number not present

46 Too many control actual values on screen (no

more than 200 allowed)

48 Too many fields on process screen

50 Process link for soft keys does not exist

51 Soft key number too high

53 Help text for soft key not configured or not confi-

gured in all languages
55 Soft key specified in entry does not exist
636 Event message is not configured Configureevent message (—> message f
ber) fully.
637 Missing configuration for an event message Configureevent message (—> message f
638, 639 | Actual value field for event message has only been ber) Tullly.

created symbolically.

640 Alarm message is not configured Configure alarm message (—> message

641 Alarm message triggered is not configured number).

642, 643 The actual value field for alarm message has only beeReconfigure alarm message (—> messag
created symbolically. number).

645 Internal error Press key to restart.

PLC co-ordination area not receivable during startup. | If the fault is not corrected by performing
restart, please contact the SIMATIC Hot-
line.

648 The driver number configured can not be interpreted.
649 Internal error If the fault is not corrected by performing

A-16

Driver number configured can not be interpreted.

restart, please contact the SIMATIC Hot-
line.
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’ Message ‘Cause

Remedy

650 Missing area pointer. Configure an area pointer.
651 Internal error If the fault is not corrected by performing
. . restart, please contact the SIMATIC Hot-
There is not at least one data record for every recipe. line
652 ‘ Configuration is not compatible with S5 Change configuration and retransfer. If th
fault is not corrected by performing a re-
start, please contact the SIMATIC Hotline.
653 The configured user version number does not match tighange configuration and retransfer.
version number stored on the PLC.
654 The PLC acknowledgement area has not been configured
to follow on physically from the message area.
655 PLC acknowledgement area does not physically folloy
on from the alarm messages area (—> no startup).
656 Configured protocol is not possible. Check protocol in configuration.
657 Configured PLC protocol is not possible. Use current firmware version or configure
different protocol.
658 Configured PLC protocol is not possible.
659 lllegal process link in recipe, destination does not existChange configuration and retransfer.
660 Invalid destination configured for return reference in | Break key on operating unit; complete co
menu. figuration and retransfer
661 On process screen: recipe setpoint or previous value oBhange field type or remove field and re-
figured in recipe: field is neither recipe setpoint or pre:transfer configuration
vious value.
662 Invalid destination configured for return reference in | Change configuration and retransfer.
screen.
663 Data record memory full (during startup)
664 Standard data records for the configured recipes requif@onfigure fewer or smaller recipes.
more than 20 Kbytes. Unit switches to COM TEXT
mode.
665 Configuration of interfaces incorrect, printer/PLC inter-Check interface parameters.
faces have same physical characteristics.
667 Configuration error: x = 1..8: Change the configuration of the

y
«
x

Data type is not DB

DB number is greater than 15
DB length is greater than 1024
DW is in data block header
Actual value not in send block
Setpoint not in receive block
Setpoint/actual value not in receive block
Initial value not in send block
Data type is not DB

10 DB number is greater than 15
11 DB length is greater than 1024
12 DW is in data block header

13 Area is in wrong DB

14 Sum of data blocks too great

©CoO~NOUA~WNPRF

process link and retransfer.

x = 9..13:Change configuration of area
pointer and retransfer

x = 14: Restrict configuration and re-
transfer.
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’ Message ‘Cause

Remedy

=
(0]

-

668 Incorrect configuration. Change configuration and retransfer.
Meaning of tags:
1: Incompatible PLC types configured
2. No PLC configured
3: Incorrect baud rate configured
669 Too many actual values (> 512) have been configured for
cyclic reading in a screen/tag.
670 Too many tags requested simultaneously. Lengthen standard clock pulse or configu
fewer tags on screen.
671 Configuration of message tags incompatible. Differenc€heck S7 programs,
between configuration and PLC. check message server configuration,
672 Message not configured. modify configuration and download again.
680 Selection of a recipe not defined in the project. Select a valid recipe.
681 Overload caused by too many tags (setpoints/actual vaheck the interface parameters.
ues).
Fault in connection between the operating unit and PLC.
682 Incorrect interface parameters configured. Configure fewer process links for the
screen displayed.
683 Configuration error: Correct the limits and retransfer configura
upper limit = lower limit tion.
684 Non-existent trend switch buffer requested. Check PLC program/operating unit config
uration.
Only use trend request area 2 for trends
with switch buffer.
685 Configuration error. Two tags that supply information | If you are dealing with a configuration er-
about the faulty function (Tag 1) and the faulty parameter: delete the function and reconfigure.
(Tag 2) are transferred together with this message. . . o .
Or if the operating unit tries to determine
Tag L the value of a tag while no PLC is connec
535  Conversion, Linear 1 ted: connect a PLC.
536 Conversion, Linear 2
537 Increment, tag
539  Increment current
545  Convert value
Tag 2:
This specifies the parameter of the function in which an
error has arisen (e.g. Tag 2 = 3: parameter 3 of the Tag 1
function is faulty).
686 Too many tags.
701 Internal error
Incorrect assignment of “head —> res" when receiving
tag.
702 Job can not be executed. Change interface or configure area pointe
703 Flash memory full. Restrict the configuration.
704 Incorrect CPU specified under "PLC —> Parameters”.  Change configuration and retransfer.
705 An acknowledged message can not be entered in the

A-18

buffer because the corresponding message or a mess
in the same acknowledgement group is missing.

age
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Message | Cause Remedy

706 Recipe request will not be processed as another request is
already active.

707 Internal error
S7 message task error.

708 Internal error
Incorrect mailbox type

709 Internal error
Invalid mailbox type.

710 Internal error
Incorrect mode.

711 Internal error
Display status invalid.

712 No submenu configured.

713 Internal error
No special operator object configured.

714 Internal error
Menu number invalid.

715 Internal error
Mailbox type of received message is incorrect.

716 Internal error
The setting for the maximum number of messages is too
high (tag overflow).

717 Internal error
Incorrect message status when entering in statistics.

718 Internal error
Incorrect message status when entering in event message
buffer.

719 Internal error
Incorrect message status when entering in alarm message
buffer.

720 Internal error
Error reading messages from message buffer.

721 Internal error
Configuration message error

722 Internal error
Incorrect mailbox type received (OP15 —> OP5)

723 Internal error Change area pointer list.
OP5: more than 500 messages are specified in the area
pointer lists.

724 Internal error

Mailbox type not implemented.
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Message | Cause Remedy
725 Internal error
Block number does not exist.
726 Internal error
Incorrect mailbox type
727 Internal error
lllegal screen type
728 Internal error
Return reference number incorrect
729 Internal error
Error in internal mailbox buffer management for direct
message logging.
731 Internal error
Transfer parameter LEDSTATUS is incorrect in RIO
function “Change LED Status*”
732 Internal error
Key number can not be higher than 7/15/23
(8-key/16-key/24-key keyboard)
733 Internal error
Key number must be less than 4 as a maximum of 4 keys
is possible.
734 Internal error
The module number must be O.
735 Internal error The following are permissible: Read, Wri
lllegal RIO function. (LEDs, outputs) and Initialize.
736 Internal error
Keyboard driver error.
737 Internal error
Too many keyboard assignment areas (mailboxes) being
transferred to PLC.
738 Internal error
Mailbox type of received message is incorrect.
739 Internal error
Key acknowledgement received when message already
acknowledged.
740 Internal error
Message status not permitted for first alarm/event mes-
sage.
741 Internal error
Buffer type different from event or alarm message buffer.
742 Internal error

Message type different from event or alarm message
buffer.

A-20
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There are two tags:
Tag 1: Message number,
Tag 2: Number for error location

Message | Cause Remedy

743 Internal error
Configuration message error

744 Internal error
Incorrect mailbox type received.

746 Internal error In COM TEXT: change address
Actual control value and process link are identical on a
screen.

747 Internal error
Buffer type different from event or alarm message buffer.

748 Internal error
Message type different from event or alarm message
buffer.

749 Internal error
Error in data structure of a buffer function screen.

750 Internal error
Error in data structure of the password function screen.

751 Internal error
Error in data structure of screen for setting time.

752 Internal error
Error in data structure of the Login screen.

753 Internal error In COM TEXT: IHV recipes affected
Error in data structure of other type of function screen.

754 Internal error
Error in data structure of "Average Statistics” screen.

758 Internal error
Error group (task ID) does not exist.

759 Internal error
The message number for this error group does not exjst.

760 Internal error
Communication: Mailbox type of received message is
incorrect.

761 Internal error Occurs if, for example, new firmware is
Configuration error: message for which there is no textbeing used with old COM TEXT version.
expected. 761 received instead.

762 Internal error
Configuration error

763, 764 | Internal error
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Message | Cause Remedy
765...770  Internal error
With stop, TD10 — TD/OP20 different.
771 Internal error
Error during communication{ messages).
773 Internal error
Error reading area pointer
774 Error on reading from “Basic SettingsGeneral parame-
ters"
775 Internal error
Data record memory full
776 Internal error
Too many schedulers in transit
779 Internal error Reset and repeat MPI download.
Internal error during MPI download; possibly due to
buffer problems.
780 Internal error
Undefined error from communication with PLC.
781 An "Online Setter” function has been incorrectly defined
in ProTool.
783 Internal error
Error in NC messages
784 Communication fault in tag x. Communication must be restarted.
785 Internal error Restarting the operating unit may remed
th blem in the short term.
Press key to restart. M = Module, # = Error number for © probiem in the short term
more precise differentiation. Please contact the SIMATIC Hotline.
2280 Alarm or event message buffer is empty or the filter se€heck contents of message buffer on me
tings are such that no matching data could be found. | sage buffer pages or change filter setting
2281 Error during download to PC. Error in PC program or connection lost.
2282... | No disk inserted or disk drive faulty. Insert disk or check disk drive using reci
2284 function.
2285 Disk is write protected, no disk inserted or disk drive | Set disk write protection tab to Write Ena;

faulty.

ble, insert disk or check disk drive using
recipe function.
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Procedure for
"internal errors”

In the case of all system messages that relate to "internal errors”, please follow
the procedure outlined below

a) Switch of the operating unit, set the PLC to@F mode and then restart
both units.

b) During startup, set the operating unit to download mode, downlaod the con
figuration again and then restart the operating unit and PLC again.

c) If the fault recurs, please contact your nearest Siemens representative.
When doing so, please quote the number of the error that has occurred and
anytagsreferredto in the message.
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A.2 SIMATIC S5 Standard Function Blocks

General errors Undernormal circumstances, the standard function blocks can not cause the
CPU to go into SDP mode. Howevethe function blocks can not detect
whether the 1/0 peripheral addressed is actually present.

If STOP mode occurs with an addressing error or an acknowledgement error
during startup of the PLC program, one of the following errors has occurred:

e Errorin PLC peripheral allocation (in DB1 on S5-135U or S5-155U)

e Errorin peripheral address allocation for CP 521 SlI, CP 523 or IM308B (in
DB-zU)

Note

Occurrence of SOP mode can be prevented by programming the relevant
PLC error OBs. Howevethis does not correct the configuration error
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A.3

Error analysis

Storage method

Standard FB Error Numbers

If an error occurs during processing of the standard function block, the logical
operation resulRLO is set. This enables the user to branch to aspseific
error analysis routine using the conditional braSets.

The standard function block stores errors that have occurred at various loca
tions in the PLC memory as follows:

a inaccumulator kvery timethe standard function block is invoked,
b in DW n+3 of data block DB-ZU (if present),

¢ inthe interface area application mailbox if the error is attributable to an

application.

The table below details the possible errors arranged in order of error number
and according to storage method. The errors possible in the case of PROFIBUS
and PROFIBUS-DP are identified by an asterisk (*) after the error number

be

in

.g.
ha

tch

Storage Method
Interface Area Standard Function Block
PossiblecErwss and Their iikaatmant

DB-ZU (if present)

Accumulator 1

Error a | b | c | Description of Error Cause/Remedy

Number

1* e DB-ZU: number invalid The DB-ZU number transferred in accumulator 1 mus
in the range 10 to 255. It may be that the accumulator
high byte has been confused with the low byte.

2* . DB-ZU: does not exist. DB-ZU must be set up with a minimum length of 16
words, depending on the number of OPs connected.

3* . DB-ZU: too short The length of data block DB-ZU is based on the highe
OP number issued, even if only one OP is connected.

4* e OP number: invalid The OP number transferred in accumulator 1 must be|
the range 1 to 16. It may be that the accumulator high
byte has been confused with the low byte.

5* . No startup performed Set startup bit (D64.0 in interface area) once

6 . Incorrect CPU type Check type and version number of CPU

7* o |o Interface area = DB-ZU Specify a different number for the interface area

10* . Invalid PLC job number The OP sends internal PLC jobs to the standard FB (€
date, time). If this error occurs it indicates that the OP
sent an invalid job number.
The version number of the function block does not ma
the firmware version.

101* o |o Interface area: An interface DB number in the range 10 to 255 must k

DB number invalid transferred to the standard FB.
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num

of
um-

onfi-
ified
if
hat

f15

Bis

ot
Sl,
ard

5s of

Error Description of Error Cause/Remedy
Number
102* Interface area: The data block for the interface area must be set up.
does not exist.
103* Interface area: The data block must be set up with the required minin
too short length.
105 Interface area: The connected OP must enter a specific ID in DW 30
incorrect ID the data block for the interface area. The data block n
ber configured on the OP is a component of that ID.
This error message occurs if the data block number c
gured on the OP does not match the DB number speg
in the standard function block.
It may temporarily occur immediately following startup
the OP has not yet stored the ID in the data block. In {
particular case, the error should be ignored.
107* DB-ZU number = Rename one of the two data blocks DB-ZU and DB fo
Interface area no. = interface area.
DB-HTB number (DB-HTB no. is fixed)
108* DB-HTB does not exist. DB-HTB must be present as DB 56 for the SINEC-L1
connection. DB-HTB must be present as DB 55 for thg
PROFIBUS connection.
109* DB-HTB too short The data block must have been set up with a length o
data words (DW 0 to DW 14).
115 Life bit monitoring has beer The connected OP has not inverted its life bit.
triggered Reason:
There is no connection with the OP or the standard FE
being invoked too many times within a cycle. Increase
the setting in the DB for the interface area.
120* STBS: number invalid Valid flag numbers: 0...198
121* STBR: number invalid Valid flag numbers: 0...198
122* STBS=STBR Specify a different number for one of the status bytes.
150 CP 521 SI, CP 523 not reagiyMay occur during startup before the CP has adopted {
configuration data.
151 CP 521 SI, CP 523, The address of the CP 521 SI, CP 523 or IM308B spe
IM308B: address invalid fied in DB-ZU is invalid.
152 CP 521 SI, CP 523: The communication processor CP 521 Sl, CP 523 is 1
does not exist. present on the PLC or the address set on the CP 521
CP 523 does not match the one specified in the stand
FB.
153* Invalid block size Valid block sizes: 8, 16, 32, 64, 120 or 240 bytes
154* Incorrect IM number Change IM number in DB-ZU
155* Incorrect OP address OP with address specified not present; change addre
OP in DB-ZU.
156* IM308C not communicating — [IM308C not ready or defective.

with OP

— Start address of DP window in DB-ZU does not
match the COM PROFIBUS configuration of the
IM308C.
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F

JS-

US-

for

Ser.

ror.

med

Error a | b | c | Description of Error Cause/Remedy

Number

157+ o | Incorrect DP window ad- | Start address of DP window in DB-ZU does not match

dress the COM PROFIBUS configuration of the IM308C.

158* o | Incorrect block length Block length in DB-ZU does not match the COM PRO
BUS configuration of the IM308C.

160* o |o Receive mailbox type no. | Valid types: 0=DB, 1=DX

invalid (DX only possible on S5-115U with CPU 945, S5-135
and S5-155U)

161* o |o Receive mailbox DB/DX no| The DB/DX no. must be in the range 10 to 255.

invalid

162* o | Receive mailbox DB/DX | The offset must be in the range 0 to 128 (for PROFIB

offset invalid DP: 0 to 215)

163* o |o Send mailbox type invalid | Valid types: 0=DB, 1=DX
(DX only possible on S5-115U with CPU 945, S5-135
and S5-155U)

164* ° |o Send mailbox DB/DX no. | The DB/DX no. must be in the range 10 to 255.

invalid
165* ° | Send mailbox DB/DX offset| The offset must be in the range 0 to 128 (for PROFIB
invalid DP: 0 to 215)

166 o |o DX2 not present (SI2 of Set up DX2
CPU 928B only)

167 o |o Coordination bytes CBS andThe coordination bytes must be in the interface area (|
CBR missing SI2 of CPU 928B sebX2 Configuration).

168 o | ASCII driver missing Startup may not have been carried out

169 o |o ASCII driver not Startup may not have been carried out
enabled

170* o | Acknowledgement of PLC | Job status of an application has been overwritten by U
job received when no PLC
job is active.

171 o | Message ID The OP has either received an undefined job or an er

unknown has occurred in transmission.

172 o |o Job number invalid The OP has received a PLC job with an unknown job
number.

180 o |o Transmission error Undefined status of coordination byte CBR.

181 o |o Parity error Compare parity settings of S5 and OP and set both to
same parity (parity for SI12 of CP944: even).

183 o |o Input buffer full The OP is transmitting too fast for the PLC cycle. Meg
ges are being lost. Invoke the FB more often in each
cle or optimize configuration of OP.

184 ° | Too many messages See error no. 183

185 o |o Message larger than receiveMessage length is normally limited to 88 bytes by the

mailbox OP; it may be that the character delay time between ty
messages has not been detected ==> transmission ef

186 o | Receive mailbox not presentConfigured data area not present or startup not perfor
after making changes.
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e
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Error alb Description of Error Cause/Remedy
Number
187 o | Message too long See error no. 185
188 o | Break There is a break in the connection. Cable defective or
connected.
189* o |o Receive mailbox DB/DX too Compare specified pointer for receive mailbox (offset
short length) with actual data area.
190* o | Transmission error Undefined status of coordination byte CBS.
191* o |o Output buffer full
192 o | Configuration error Check data in DB-ZU relating to send/receive mailbox
and character delay time.
193 o |o Send mailbox not present | Configured data area not present or startup not perfor
after making changes.
194 o |o Message too long The character delay time between two messages has
been detected ==> transmission error.
199* ° | Send mailbox DB/DX too | Compare specified pointer for send mailbox (offset +
short length) with actual data area.
200 o |o System program communi-| Check static parameter record for SI2.
cation error (S12 of CPU
928B only)
201* ° | DB-APP: number invalid | The pointer to a PLC job contains an invalid DB numb
Only DB numbers in the range 10 to 255 are permissi
202* ° | DB-APP: does not exist. | The pointer for a PLC job points to a non-existent DB+
type data block.
The data block must be set up.
203* o | DB-APP: too short The pointer for a PLC job points to a DB-type data blg
The PLC job is partially or completely outside the DB.
The start address of the pointer should be selected sq
the the 4-word PLC job fits completely inside the DB.
206 o | DX-APP: number invalid The pointer to a PLC job contains an invalid DX numb
Only DB numbers in the range 10 to 255 are permissi
207 o |o DX-APP: does not exist. The pointer for a PLC job points to a non-existent DX+
type data block. The data block must be set up.
208 o |o DX-APP: too short The pointer for a PLC job points to a DX-type data blg
The PLC job is either partially or completely outside th
DX. The start address of the pointer should be selecte
that the the 4-word PLC job fits completely inside the
DX.
209* ° | TIMER-APP: A PLC job pointer points to a timer area. The permiss
Invalid address start addresses are CPU-dependent. Check the configura-
tion of the OP.
210* o | COUNTER-APP: A PLC job pointer points to a counter area. The permi
Invalid address ble start addresses are CPU-dependent. Check the cq¢
guration of the OP.
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Error Description of Error Cause/Remedy

Number

211 M-APP: address invalid A pointer to a PLC job points to the flag area. The PLC
job must not be located in the scratchpad flag area (eyen
partially).

The permissible start addresses are in the range 0 to [192.

212* S-APP: address invalid The pointer to the PLC job points to the extended scratch-
pad flag area. The permissible start addresses are CRU-
dependent and are in the range 0 to 4088.

213* EB-APP: address invalid | The permissible start addresses are in the range 0 to [L26.

214* AB-APP: address invalid | The permissible start addresses are in the range 0 to [L26.

215* OP is offline The connection with the OP has been lost and no PLC
jobs can be sent at present. This error may also occu
temporarily immediately after startup. In that case, the
error should be ignored.

216* PROFIBUS-DP connection| — Peripheral address area in DB-ZU specified incor-

can not be established rectly
— OP not connected (check BF LED on IM308B)

219 Invalid PLC job Error only occurs with parallel connection. The job ID
must be in the range 3© 36;.

220 Number of tags greater thanThe number of tags in an alarm message or event mes-

31 sage must not be more than 31.

221* Pointer: incorrect type In the application mailbox there is an incorrect data type
as the pointer to a PLC job. Only data types 0 to 3 are
permissible. In the case of PLC job pointers, only data
types 0 to 7 are permissible.

222* Pointer: type pointing to DX The DX-type extended data blocks are only permitted|on

incorrect PLCs 115U with CPU 945, 135 U, 155 U.
223* Pointer: type pointing to The extended flag area is only permitted on PLCs 135 U
scratchpad flag invalid and 155 U 1 (PAFE no. in DR102 of DB for the interface
area).

246* PAFE error PAFE error in data handling blocks CONTROL, SEND or
RECEIVE.

247* SEND terminated with erroff The send job has been terminated with an error. The indi-
cator word (ANZW1) is available to the user in data word
101 in the data block for the interface area.

STBS/STBR error The send/receive job has been terminated with an errpr.
(S5-95 L2 only)

248* Link status O1h: Interface errd¢

249* Link status 02h: Device not available

250* Link status 03h: Service not activatétl

251* Link status 10h: Service on local SAP not activaiéd

252* Link status 11h: No response from stati®n

253* Link status 12h: Bus line disconnectél
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Error a | b | c | Description of Error Cause/Remedy

Number

254* e |e | e | ]ink status 15h: Invalid parameter in headér

255* e |e e | OPerror The connected OP has reported an error. The error nim-
ber is stored in the application mailbox in DW m+3. T

1) PROFIBUS bus error:

The meaning of thénk status is explained in the PROFIBUS equipment manual. Only SDA services are used
for the connection between the OP and the PLC.
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This section of the Appendix contains a list of all PLC jobs and their relevant
parameters.
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Description PLC jobs can be used to initiate functions on the TD/OP from the PL-C pro
gram for the purposes of
— displaying screens
— setting date and time
— altering general settings
A PLC job consists of 4 data words. The first data word contains the job
number Data words 2 to 4 are used to transfer up to three parameters-depend
ing on the function in question. The basic structure of a PLC job is shown in
figure B-1.
Address Left byte (LB) Right byte (RB)
1st word 0 Job no.
2nd word Parameter 1
3rd word Parameter 2
4th word Parameter 3
Figure B-1  Structure of a PLC Job
Listing All PLC jobs that are possible on the various operating units are listed below
along with their parameters. Thio. column shows the PLC job numbér
general, PLC jobs can only be initiateylthe PLC when the operating unit
is in online mode.
OO~ O N OO N~ O | | N~
A N[O I~ = NN N OOy o
No. Function ELL55556566006~L
2 Blank Screen 00— |- —e00e000e
Parameter 1 0: Off
On
Parameter 2, 3 -
3 Print Screen o0_-00000000000
Parameter 1, 2,3 -
4 Activate Port - =|=|-|=|-|-|o/ 0 00 0ee

Parameter 1

Parameter 2

Parameter 3

LB:  Keyboard number:
1.4 on OP20
1 for port 1..8:
on OP25/35, OP27/37, TP27/37
2 for port 9..16:
on OP35, OP37, TP37
RB: 0
Off
On

on OP20
for port 1..8:
on OP25/35, OP27/37, TP27/3]7
for port 9..16:
on OP35/0P37/TP37

Port number: 1..4
1..8

1.8
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oo/ N L0/ | O[O = 0| | | =
. NN
No. Function EEEOOOOOOOOOI—»—
4 Set Relay 00— - ——000000e0
Parameter 1 0
Parameter 2 LB: FRF
RB: FFy
Parameter 3 0: Off
3: On
5 Select Directory
Parameter 1 1: Directory: screens, display —o_oo0e0e0e_ | — | —
2: Directory: recipes, display ———|ooeeoe_ - —
4: Directory: print screens —o_ 00000 — | _
5: Directory: print recipes ———|o o000 - - |- —
7: Directory: recipes, data record transfer |- _eeo0ee | - || —
Parameter 2, 3 -
7 Print All Screens B I T [ o
Parameter 1, 2,3 -
10 Print recipe with all data records —|-|-|o 0000 - |- - -

Parameter 1 Recipe number (1..99)
Parameter 2, 3 -

11  Select Function Screen

The following screens integrated in the firmware can be selected by thei
(fixed) object numbers.

Parameter 1 LB:  Cursor lock (0: Off, 1: On) —|—|—|o o000 - —| |
RB:  Function screen number

Alarm message buffer

1 Buffer output —o_ 00000 — | _
2 Output number of messages — o 00000 — | — —
3 Overflow warning on/off —o—_ 00000 — | —
4 Delete buffer yes/no —eo_ 00000 — | _
Event messages buffer

5 Buffer output —oe00000 | | —
6 Output number of messages ———|ooeeoe_ - —— —
7 Overflow warning on/off ——|— o000 — | —
8 Delete buffer yes/no —eoe00000 | _ _
Alarm message statistics

15 Frequency and duration of fault per group — o — | O - - —
16 Frequency and duration of fault per message |— & —— — — — ® —|— — — — —
17 Average fault times — o= [ & — - | |- —
18 Average acknowledgement time — o — o - [ ——
19 Delete buffer yes/no S O
Event message statistics

20 Frequency and duration per group L e P P
21 Frequency and duration per message — o — & -
22 Total number and duration — O | | || O | — —— —
23 Delete buffer yes/no — o - — O - [~ —
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oo/ N L0/ | O[O = 0| | | =
- SoNdfiaaacaoed®
No. Function PPP56565666660 -
PU functions
25 Status VAR ———|o/0000 _ — | | —
26 Force VAR —— —|o0000® _ — | | —
Special functions
30 Select language, brightness (contrast) —oo0e0e0e0e | — | _
31 Change operating mode — oo o0e0e0e0e | — —| ||
Settings
35 Settime/date oo _00000 | | | _
36 Internal interface —eo_o00000_ — | _
(OP5/0OP7: V.24; OP15/0P17: IF1)
37 Module interface —o— 00000 — | — —
(OP5/OP7: TTY; OP15/0OP17: IF2)
38 Printer parameters N Yt
40 Message type —o_0o0000_ — — | _|—
Message texts
45 Display alarm message texts —o—|oo00e0e _— — || —
46 Display event message texts o0 00000 | — — — — —
System messages
50 Output system message buffer oo 00000 | | |
Passwords
55 Login —o—|ooe0e0e_— — —| | —|—
56 Password entry —o—_ 00000 — | — —
Parameter 2, 3 -
12 Enable/disable message logging 0000000000000
Parameter 1 0: Off
1. On
Parameter 2, 3 -
13 Change Language 0000000000000 0
Parameter 1 0: 1stlanguage
1. 2nd language
2: 3rd language
Parameter 2, 3 -
14  Set Time (BCD format) 0000000000000 0
Parameter 1 LB: -
RB:  Hours (0..23)
Parameter 2 LB:  Minutes (0..59)
RB: Seconds (0..59)
Parameter 3 -
15 Set Date (BCD format) 0000000000000 0
Parameter 1 LB: -
RB: Day of week (1..7: Sunday...Saturday)
Parameter 2 LB: Day of month (1..31)
RB:  Month (1..12)
Parameter 3 LB:  Year
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. AQoQnQojaalanoalaya
No. Function — F H—O|O|O|O|O0|0 00| K

16 Internal Interface Parameters (OP5/OP7: V.24; OP15/OP17/TD17:IFlp ¢ ®¢ ® ¢ @ @ ® — — —| - — —
Parameter 1 Value for parameter 2

Baud rate (FAP and printer only)
300 baud
600 baud

1200 baud

2400 baud

4800 baud

9600 baud

19200 baud (FAP only)

Data bits (FAP and printer only)
0: 7 data bits
1. 8 data bits

Stop bits (FAP and printer only)
0: 1 stop bit
1. 2 stop bits

Parity (FAP and printer only)
0: Even

1: Odd

2: None

Operating unit address  1..30 (only on SINEC L1)

Parameter 2 Interface parameters to be set
. Baud rate
Data bits
Stop bits
Parity
Operating unit address (SINEC L1 only)

E N

Parameter 3 -

17  Module Interface Parameters(OP5/OP7: TTY; OP15/0P17: IF2) oo _o00000 | | —
Parameter 1 Value for parameter 2

Baud rate (FAP only)
0 300 baud
1 600 baud
2: 1200 baud
3. 2400 baud
4. 4800 baud
5. 9600 baud
6: 19200 baud

Data bits (FAP only)
0: 7 data bits
1: 8 data bits

Stop bits (FAP only)
0: 1 stop bit

1. 2 stop bits
Parity (FAP only)
0: Even

1: Odd
2: None
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OO~ O N OO =W |~
_ NN
No. Function EEEOOOOOOOOOI—»—
Operating unit address
1.30 (SINECL1)
1.31 (PROFIBUS)
3..122 (PROFIBUS-DP)
PLC address 1..126 (PROFIBUS only)
TD/OP-SAP 0..63 (PROFIBUS only)
PLC SAP 0..63 (PROFIBUS only)
Parameter 2 Interface parameters to be set
0: Baud rate
1: Data bits
2: Stop bits
3: Parity
4: Operating unit address
(SINEC L1, PROFIBUS and PROFIBUS-DP only)
5: PLC address (PROFIBUS only)
6: TD/OP-SAP (PROFIBUS only)
7: PLC SAP (PROFIBUS only)
Parameter 3 -
19  Printer parameters o0_00000 | | || —
Parameter 1 Value for parameter 2
Number of characters per line
0: 20 Charactersl/line
1: 40 Characters/line
2: 80 Characters/line
Number of lines per page
0: 60 Lines/page
1: 61 Lines/page
12: 72 Lines/page
Parameter 2 Printer parameters to be set
0: Number of characters per line
1. Number of lines per page
Parameter 3 -
21  Alarm message display mode -o-00000000000
Parameter 1 0: First (oldest message)
1. Last (most recent message)
Parameter 2, 3 -
22 Set display brightness I S U P
Parameter 1 0..9 (corresponds to 10%..100% intensity)
Parameter 2, 3 -
- - oee0ee_ |- - -

Set display contrast
Parameter 1 0..15
Parameter 2,3 -

B-6
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No. Function PPP565665666&E
23  Set password level —|o-0o0000000eee
Parameter 1 0.9
0 = Lowest password level
9 = Highest password level
Parameter 2, 3 -
24 Password logout —|o-0o00000000ee0e
Parameter 1, 2,3 -
29  Print production report (only for configuration with COM TEXT) -|o-00000— - |- - -
Parameter 1, 2,3 -
31 Print alarm buffer —o-|00e00e0_ - - |-
Parameter 1 0: Print chronologically
1. Print grouped
Parameter 2, 3 -
32 Print event buffer oo _-o00000 | |- - —
Parameter 1 0: Print chronologically
1: Print grouped
Parameter 2, 3 -
33 Print alarm message statistics 4 o
Parameter 1, 2,3 -
34  Print event message statistics — o= == -| O =] == -|-
Parameter 1, 2,3 -
37 Enable/disable overflow warning for event messages 0000000000000
Parameter 1 0: Off
1. On
Parameter 2, 3 -
38 Enable/disable overflow warning for alarm messages - o—-000e00e00000oe
Parameter 1 0: Off
1. On
Parameter 2, 3 -
39 Reset event message statistics — o | === | O] =] |-
Parameter 1, 2,3 -
40 Reset alarm message statistics P O P
Parameter 1, 2,3 -
41  Transfer date/time to PLC 0000000000000 0
Thereshould be at least$econds between two jobs or else the operating unit
will be overloaded.
Parameter 1, 2, 3—
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No.

Function

TD10

TD17
OP5

OP7

OP15
OP17
OP20
OP25
oP27
OP35
OoP37
TP27
TP37

42

Get LED area from PLC -

Parameter 1 Area pointer no.: 1.4 on OP15/0P17/0P20
1.8 on OP25/35, OP27/37

Parameter 2, 3 -

43

Get event message area from PLC °

Parameter 1 Area pointer no.: 1..4 on TD10/20, OP20,
OP5/15, OP7/17, TD17
1.8 on OP25/35, OP27/37,

TP27/37

Parameter 2, 3 -

44

Get alarm message area and acknowledgement area from PLC -

This PLC job gets both the alarm message area and the-Pherating

unit acknowledgement area from the PLC. If you have not set up an ackn

ledgement area, only the alarm message area is returned.

Parameter 1 Area pointer no.: 1..4 on TD20, OP20,
OP5/15, OP7/17
1.8 on OP25/35, OP27/37,
TP27/37

Parameter 2, 3 -

a7

Transfer LED area directly to operating unit -

Parameter 1 Area pointer no.: 1.4 on OP15/0P17/0P20
1..8 on OP25/35, OP27/37

Parameter 2 LED assignment: 1st word
Parameter 3 LED assignment: 2nd word

In contrast with PLC jolmo. 42(Get LED area from PLC) the LED assign
ment area is transferred directly with the PLC job in this case resulting
more rapid activation of the LED.

The specified LED area must not be configured larger than 2 DW!

n

B-8
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OO N~ O N OO =W |~
. i R S
No. Function EEEOOOOOOOOOI—»—
48  Select menyonly for configuration with COM TEXT)
Parameter 1 Menu number in standard menu
1 Message level (including configuration with oo _00000 | || —
ProTool) —o—_0o_0—0_ - —|— — —
2 Main menu —o—o—0o—0— - - —|——
3 Alarm messages —o—0o—0— 60— —| —|— ——
12 Print alarm messages —o—o_—0o_|0_|—| - —|— —
4 Event messages —o—0—0— 0 —| —|———
14 Print event messages —o—0—0— 0 - —|———
5 Screens ———e—®— @ — - | — —
6 Recipes — o — o - [ —
7 Statistics functions — o — o - [ ——
18 Alarm message statistics — o — o - [ —
19 Event message statistics ———o—®— o _ - —|———
8 PU functions —o—o—0—0— - - —|——
9 Special functions N ™Y ™ i
24 System messages —o—o—_o—0— - - —|—|—
23 Message texts —o 00— — —| - — —
22 Settings —o—_0o_0—0_ - —|— ——
10 Password
Parameter 2 Menu item number
0: First menu item
1..20 Other menu items
Parameter 3 -
49 Delete event buffer 0000000000000 0
Parameter 1, 2,3 —
50 Delete alarm buffer —-|o—|o0o0e00eeeoee
Parameter 1, 2,3 -
51 Select Screen —|o—_o 000000000 e
Parameter 1 LB:  Cursor lock (0: Off, 1: On) ———|oo0ooe - - - —
RB:  Screen number —o—oo00e0000000
1..99 on TD20, OP20, OP5/15, OP7/17
1..255 on OP25/35, OP27/37, TP27/37
Parameter 2 Entry number 0..99 —o 00000 — | || —
(0 = Cursor is positioned on first available entry)
Parameter 3 Field number: —o_ 000000000  —
1.8 on TD20, OP20, OP5, OP7
1..32 on OP15, OP17
1..255 on OP25/35, OP27/37
Output fields are ignored for serial number purposes.
Note re. TD20, OP20,0P5/15, OP7/17:
The input fields of an entry are number consecutively:
0 Entry number field
1 Firstinput field
n Last input field
The numbering of the input fields starts from 1 again for
each entry.
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OO~ O N OO =W |~
_ RN
No. Function EEEOOOOOOOOOI—»—
52  Print screen -|o-0o0000 |-
Parameter 1 Screen number (1..99) in Byte format
Parameter 2, 3 -
53 Select recipe -|-|-|o 0000 - |- -
Parameter 1 LB:  Cursor lock (0: Off, 1: On)
RB: Recipe number  1..99
Parameter 2 Data record number 1..99
Parameter 3 LB:  Entry number (0..99)
(0 = Cursor is positioned on first available entry)
RB:  Field number (0/1)
The input fields of an entry are number consecutively:
0 Entry number field
1 Firstinput field
n Last input field
The numbering of the input fields starts from 1 again for
each entry.
Output fields are ignored for serial number purposes.
54 Print recipe B O N I Y e
Parameter 1 Recipe number (1..99)
Parameter 2 Data record number  (1..99)
Parameter 3 -
69 Transfer recipe data record from PLC to operating unit —|-|-|o/0o/00000eeee
Parameter 1 Recipe number:
1..99 on OP20, OP5/15, OP7/17
Identification 1: on OP25/35, OP27/37, TP27/37
Parameter 2 Data record number
1..99 on OP20, OP5/15, OP7/17
Identification 2: on OP25/35, OP27/37, TP27/37
Parameter 3 0,1 on OP20, OP5/15, OP7/17
0: Data record is not overwritten
1: Data record is overwritten
Identification 3: on OP25/35, OP27/37, TP27/37
70 Transfer recipe data record from operating unit to PLC —|-|-|o/ 0000000000

Parameter 1 Recipe number:
1..99 on OP20, OP5/15, OP7/17
Identification 1: on OP25/35, OP27/37, TP27/37

Parameter 2 Data record number:
1..99 on OP20, OP5/15, OP7/17
Identification 2: on OP25/35, OP27/37, TP27/37

Parameter 3 - on OP20, OP5/15, OP7/17
Identification 3: on OP25/35, OP27/37, TP27/37

B-10
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OO~ O N OO =W |~
| ANEREN A RRRLINE

No. Function EEEOOOOOOOOOI—»—

71  Partial screen update -o- o000 |- - -
Parameter 1 0: Off

1: On
Parameter 2, 3 -
This job may only be activated when no screen is selected!

72 Position cursoron current screen or in current recipe -o-00eoeeeee  —
Parameter 1 Entry number: 0..99 e 00000 | | _ _
Parameter 2 Field number: —o_- 000000000 | —

1.8 on TD20, OP20, OP5, OP7
1..32 on OP15, OP17
1..255 on OP25/35, OP27/37
Parameter 3 Cursor lock  (0: Off, 1: On) — eoeo00e0 | — || —
73  Position cursoron current function screen - - oeoeee_|—— - -

Parameter 1 Field number (0..8)

Parameter 2 Cursor lock  (0: Off, 1: On)

Parameter 3 -
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OO~ O N OO =W |~
_ RN
No. Function EEEOOOOOOOOOI—»—
74 Simulate keyboard - o000 000_ - |
Parameter 1 LB: Keyboard number
1 TD20: system keyboard
OP20: internal function keyboard
OP5/15: internal function keyboard
OP7/17: internal function keyboard
2 OP20: system keyboard
OP5/15: system keyboard
OP7/17: system keyboard
TD17: system keyboard
3 OP20: external function keyboard (16 keys)
4 OP20: external function keyboard (24 keys)
RB: Password level
0: is analyzed
1. is not analyzed
Parameter 2 LB: First Key Code
Parameter 3 -
A summary of the key codes for the operating units is
given in chapter B.2.
When performing keyboard simulation by PLC job, the transmission time
from PLC to operating unit must be taken into account. The acknowledge-
ment of an alarm message from the PLC by keyboard simulation can, under
certain circumstances, bring about an undesirable result if
— thealarm messageoncerned has already been acknowledged by operator
input on the operating unit,
— annew alarm message or a system message arrives before the PLC job is
analyzed.
75  Scroll event messages o — 0| —|—|—|—|—|-|-|-|-|-
Parameter 1 0: Off
1: On

B-12
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B.1 PLC Jobs — Special Cases

Jobs with
cursor lock

If any of the jobs 1, 51, 53, 72 or 73 is initiated with a value other than 0
specified for the parameter "Cursor lock”, the selected input field can not be
exited using the arrow keys or the ESC.KHye cursor lock is not cancelled
until

e the job is repeated specifying cursor lock = 0,
e another job that changes the display is executed.

If an attempt is made to exit the input field while the cursor lock is active the
system messagé&400 lllegal input " is displayed.

The cursor lock is not possible on the graphic display units.

Communication User’s Manual

Release 05/99

B-13



PLC Jobs

B.2 Key Codes

Thekey codes for the TD20, OP5, OP15 and OP20 are detailed. Jd¢iese key codes are required,

among other things, for PLC job no. 74 (Simulate keyboard).

Function keys

System keyboard

B-14

OP5:

F1...F6: 1..6

OPT:

F1..F4: 1.4
K1...K4 5..8

OP15

F1..F16: 1...16
OP17

F1...F8: 1..8
K1...K16: 9..24
OP20

F1..F24: 1..24
TD20:

7 |4 5 Slo
<6 o |3
i1 8 2|7
TD17:

ESC |6
11

<J |16 > |18
HELP| 22 23 [ENTER| 24
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OP5and OP15

12

18

24

12

18

24

12

18

7 |1 2 | 9o |3 ([(P|a |RE|s | #
L7 s e |6 |o |HARD 1 O lals
1A13 Bl14 3C15 <3 |16 |SHIFT| 17| C>
19 20| - 21| & |22| U |23 @
OP7 and OP17
7 |1 2 | 9 |3 |(])|4 |DE |5 |Esc
4D7 Es 6F9 10| {3 |11]Ack
 Mas] 5 s 3C15 <9 | 16 [sHIFT 17| ©>
19 20 | *— |21 |HELP| 22 Q 23 [ENTER
oP20a
71 2 93 |[Mjg |omp 7
4 l7 8 6o Wy [0 |S
113 14 | 315 | <216 |swFrly7 >
19 20 [*-|o1 | d {22 [Vlz | D

24
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This part of the Appendix describes thefeient interface modules for the
TD10, TD20 and OP20.
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Ci1 General

Concept Different methods of implementation have been adopted for each device, in
order to allow for the diérences between the interfaces:

TD10, TD20 and OP20
There are several interface modules for these devices.

OP5/15 and OP15/17
There are several device versions of these operator panels.

OP25/35, OP27/37 and TP27/37
All the interfaces are integrated in these operator panels.

Interface modules An interface module must be used in the TD10/20, OP20 if one of the
following conditions applies:

e Operation of a printer on the TD10/20 or OP20
e Connection to the PLC via:
— RS422 interface
— Second serial interface (loop-through mode)
— Parallel interface
— SINEC L2 bus
— SINEC L2-DP bus

Possible modules e Serialinterface module
e Parallelmodule
e SINECL2 module
e SINECL2-DP module
Hardware identifier Each interface module has its own hardware identifiich is read by the

TD/OP during the device startup procedure and compared to the specifica
tions in the configuration. If the hardware identifiers do not match, the device
indicates an error message and stops.

i’i Caution
The interface modules are only allowed to be inserted and withdrawn when
the power supply to the TD/OP is switchedl of

Communication User’s Manual
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C.2 Serial Interface Module

Models

Connection
elements

The serial interface module is designed for threéediint transfer modes.
e V.24 (RS 232)

o X.27 (RS 422)

e TTY (20 mA)

The serial interface module is equipped with two sub-D sockets, some of
whose signals are wired in parallel. For this reason, only one can be used at a
time.

=i

15-pin sub-D socket 25-pin sub-D socket

e 15-pin sub-D socket
Characteristics:
— Sliding lock
— TTY signal assignment same as programming unit interface on PLC
— Additional V.24 signals
Pin-out of the 15-pin socket:

Pin General V.24 TTY
1 Shield
2 RxD-
3 RxD
4 TxD
5 CTS
6 TxD+
7 TxD—
8 Shield
9 RxD+
10 RTS
11 +JT
12 GND
13 +JR
14 +5V
15 GND
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e 25-pin sub-D socket
Characteristics:
— V.24 standard assignment
— Additional TTY and X.27 signals

Screw-down lock

Pin-out of the 25-pin socket:

Pin General V.24 TTY X.27
1 Shield
2 XD
3 RxD
4 RTS
5 CTS
6 n. c.
7 GND
8 n. c.
9 RxD+
10 +JR
11 RxD-
12 GND
13 n. c.
14 RxD+
15 RxD—
16 TxD+
17 TxD-
18 TxD+
19 . C.
20 . C.
21 +JT
22 TxD-
23 GND
24 n. c.
25 n. c.
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Switch elements Theserial interface module is equipped with a quadruple DIL switch.

Setting as deliveed and default setting:
All switches inOFF position.

Set all switches to OFF if the standard cables are used.

Exception: standard cab&=S5 726-5or connection to CPU 928B: all
switches inON position.

Figure C-1 shows the positions of the switch elements and the default setting.

S1.
4
g Serial interface module:
1 default setting of DIL switch S1
ON OFF
15-pin_| | 25-pin
PLCs 6XV1440-2A :
with PU-SS TTY 6ES5 726-5 CPU 9288 with
TTYV.24 TTY module
6XV1418-0C S1: All switches
TTY
6ES5 735-2
V.24
CP 523 6XV1440-2F
TTY

Figure C-1  Positions of the switch elements; default setting
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Switches S1.1 SwitchesS1.1 and S1.2 are used for active/passive TTY operation
and S1.2 (see figure C-2).
SS module _l Sub-D socket Signal assigment
! for DIL switch setting
? 25-pin 15-pin Active Passive
(O (| =22 1 TXD+ +JT
Ja 18 6 TxD- TxD+
\l( ._<
—e—{(| 22 TXD-
S1.1
- ,f (| 23 15 GND
! .
@ Ll 10 13 RXxD+ +JR
— 9 9 RxD- RxD+
/
s SIZ—?(——C 11 2 RxD—
= S1.2 (| 12 12 GND

. R ]

Figure C-2  Active/passive TTY operation

Switches S1.3 SwitchesS1.3 and S1.4 are not evaluated.
and S1.4
Technical ¢ Insulationvoltage: 250 V (for TTYpassive)

specifications

C-6

Current consumption:

TTY max. 50 mA at 24 V
V.24 max. 10 mAat5V
X.27 max. 100 mA at5V
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C.3 Parallel Module

Short description

Structure

Pin-out

The parallel module allows a TD to be connected to a PLC with digkal in
puts/output (e.g. digital I/O modules).

Seventeen 24 V digital inputs and one digital output are available.

The digital inputs and the digital output are electrically isolated from the TD
by optical isolators.

Figure C-3 shows the structure of the parallel module.

Y W

EH AR A LT
oot sssseesesse sy

Pinl X1, 20-pin pﬁg connector Pin 20

Figure C-3  Structure of the parallel module

The pin-out of the 20-pin plug connector on the parallel module is shown in
the table below

Pin Name Function
1 Di, 00 Digital input 0
2 Di, 01 Digital input 1
3 Di, 02 Digital input 2
4 Di, 03 Digital input 3
5 Di, 04 Digital input 4
6 Di, 05 Digital input 5
7 Di, 06 Digital input 6
8 Di, 07 Digital input 7
9 Di, 08 Digital input 8
10 Di, 09 Digital input 9
11 Di, 10 Digital input 10
12 Din 11 Digital input 11
13 Diy 12 Digital input 12
14 Din 13 Digital input 13
15 Diy 14 Digital input 14
16 Din clk pls Digital input 15 (clock pulse signal)
17 Din Aux Digital input 16 (not used)
18 Dout 01 Digital output (acknowledgment signal)
19 P24V Input +24 V DC (18...30 V) for R,; 01
20 EGND Ground "GND” for Dn/Dout

Communication User’s Manual

Release 05/99

C-7



Interface Modules

Technical
specifications

C-8

Digital inputs:

Current consumption at 24 Y0 mA
Low level: -30Vto+5V
High level: +13 Vto +30 V
Digital output:

Low level: <2V

High level: +16 V to +30 V
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cC4 SINEC L2 Interface Module

Short description A TD/OP device is connected to the SINEC L2 bus (PROFIBUS) by the
SINEC L2 module.

The SINEC L2 module is an “intelligent” module with its own processor
which handles various protocol functions.

The L2 module is connected to the SINEC L2 or PROFIBUS bus system by a
serial interface with RS485 characteristics. This interface is available on the
9-pin socket of the module.

The SINEC L2 interface module can be connected to all SIEMENS SINEC
L2 bus components, such as RS485 bus terminals or SINEC L2 FO-bus ter
minals.

Note

FBA bus terminals cannot be connected!

Structure and Figure C-4 shows the structure and connection elements of the SINEC L2
connection interface module.
elements

Internal connection
to the TD/OP

R —

9-pin sub-D socket Rear panel cover

To SINEC L2 bus terminal

Figure C-4  Structure of the L2 interface module
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8
Pin-out 9-pin, sub-D socket ‘ C? ’
15 9

i)
5

Signal

Shield

Data B (redundant)

Data B

RTS-PU (identical to pin number 9)
Data ground and supply voltage ground
+5 V DC supply voltage

Data A (redundant)

Data A

RTS-PU (send enable output)

© 00N U WN P

Technical Transfer rate:
specifications 9.60 kbit/s
19.20 kbit/s

93.75 kbit/s

187.50 kbit/s

500.00 kbit/s

1.50 mbit/s

Interface type:
RS485

Transfer cable
Twisted, shielded two-wire line

Communication User’s Manual
C-10 Release 05/99



Interface Modules

C.5 SINEC L2-DP Interface Module

Short description The SINEC L2-DP interface module is required to integrate the TD10/20 and
OP20 in a SINEC L2-DP system.

The L2-DP module is connected to the SINEC L2-DP bus system by a serial
interface with RS485 characteristics. This interface is available on the 9-pin
socket of the module.

The L2-DP module can be connected to all SIEMENS SINEC L2 bus ecompo
nents, such as RS485 bus terminals or SINEC L2 FO bus terminals.

Note

FBA bus terminals cannot be connected!

Structure and Figure C-5 shows the structure and connection elements of the SINEC L2-DP
connection interface module.
elements

Internal connection
to the TD/OP

R ——

9-pin sub-D socket Rear panel cover

To SINEC L2 bus terminal

Figure C-5  Structure of the L2-DP interface module

Communication User’s Manual
Release 05/99 C-11



Interface Modules

Pin-out 9-pin, sub-D socket ‘ 8@1 ’
15 9

3
5

Signal

Shield

Reserved

Data B

Reserved

Data ground and supply voltage ground
+5 V DC supply voltage for bus terminal
Reserved

Data A

Reserved

© 00N U WN P

Technical Transfer rate:
specifications 9.60 kbit/s
19.20 kbit/s

93.75 kbit/s

187.50 kbit/s

500.00 kbit/s

1.50 mbit/s

Interface type:
RS485

Transfer cable
Twisted, shielded, two-wire line
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Technical Specifications of the Standard D
Function Blocks

This part of the Appendix contains the technical specifications of the stan
dard function blocks for connections via AS5FAP, SINEC L1, PROFIBUS
and PROFIBUS-DP
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Technical Specifications of the Standard Function Blocks

D.1 AS511 Connection
Table D-1 General specifications
PLC S5-90 U, S5-95 U S5-100 U with | S5-115 U S5-135 U with
S5-100 U with CPU 103 CPU 922/928
CPU 100/102
Block number | FB51 FB51 FB51 FB51 FB51
File name S5TD02ST.S5D | S5TDO3ST.S5D | S5TD0O1ST.S5D | SSTD50ST.S5D | S5TD24ST.S5D
Block name TDOP:511 TDOP:511 TDOP:511 TDOP:511 TDOP:511
Lib. no. 3051-A-2 1051-A-2 1051-A-2 5051-A-2 2051-A-2
E88530-B
Call length 2 2 2 2 2
(in words)
Block size 290 543 543 526 495
(in words)
Nesting depth |0 0 0 0 0
Allocationin the | DW 0...69 DW 0...184 DW 0...184 DW 0...184 DW 0...184
DB-TDOP
Allocationin the | FW 100...126 FW 200...254 FW 200...254 FW 200...254 FW 200...254
flag area

Allocationin the
system area

Table D-2 Processing times of FB51 (all times stated in milliseconds)

PLC Basic load Sending PLC message Evaluating TD/OP message
S5-90 U 2.1 (2.0) 2.2 2.2
S5-95 U 4.0 (2.5) 3.7t05.1 2.2
S5-100 U

— CPU 100 12.3 (12.1) 12.5 12.6
— CPU 102 2.5(2.4) 2.6 2.6
— CPU 103 4.8 (3.0) 45t06.1 5.7
S5-115 U

- CPU 941 32.7 (15.1) 22.51t0 38.2 36.8
— CPU 942 8.4 (4.3) 6.4t0 9.0 8.8
— CPU 943 3.6 (1.5) 2.8t04.5 4.1
— CPU 944 0.7 (0.4) 05to 1.1 0.9
—-CPU941B (3.2(14) 2.4t03.8 3.6
—-CPU942B (3.2(1.4) 2.4t03.8 3.6
—CPU943B |2.7(1.0) 1.9t03.3 3.1
—CPU944B |0.5(0.4) 0.8 0.7
S5-135 U

- CPU 922 7.5 (4.3) 5.8t08.1 7.8
- CPU 928 2.8 (1.2) 2.0t03.2 3.0
—-CPU928B |[0.7 (0.4) 0.4t00.8 0.7

D-2
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Technical Specifications of the Standard Function Blocks

Meanings of the processing times:

Basic load

Sending PLC
message

Evaluating TD/OP
message

Communication User’s Manual
Release 05/99

— Timefor processing the control and acknowledge bits

— Time for browsing through the application mailboxes and the job mailbox
for new entries (the values in parentheses apply if a job is currently being
processed)

— Time for evaluating the life bit

Time for processing a PLC job which must be sent. The time varies accord
ing to whether the program finds a pointer to a new job in the first applica
tion mailbox through which it browses or in a subsequent mailbox. The value
does not provide any indication of when the job is actually located in the TD/
OP or when it is executed there.

Time for entering the date, the time and the time interrupt bits in the inter
face DB.
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Technical Specifications of the Standard Function Blocks

D.2 Free ASCII Protocol (FAP)
D.2.1  FAP at Interface SI2

Table D-3 General specifications

PLC S5-115 U with CPU 943B, S5-135 U with CPU 928B
CPU 944A/B

Block number FB53 FB53

Block name TDOP:FAP TDOP:FAP

Lib. no. E88530-B 5053-A-2 2053-A-2

Call length (in words) 2 2

Block size (in words) 1569 1252

Nesting depth 0 0

Allocation in the

— DB-TDOP DW 0...184 DW 0...184

- DB-zU DW 0...n*16 DW 0...n*16

Allocation in the flag area FW 200...254 FW 200...254

Allocation in the system area - BS 60, BS 61

n = Number of connected TD/OP devices

Table D-4 Processing times of FB53 (all times stated in milliseconds)

PLC Startup Basic load Transfer to TD/OP Transfer to PLC
1 pointer 4 pointers

S5-115U

— CPU 944A 25 1.6 16/11 26/1.1 1.9

— CPU 944B 1.9 0.9 0.9/0.8 1.6/0.8 1.2

S5-135U

— CPU 928B 2.2 1.2 1.3/1.0 21/1.0 1.6

D-4
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Technical Specifications of the Standard Function Blocks

D.2.2 FAP at CP Module

Table D-5 General specifications for CP 521 Sl

PLC S5-95 U with CP 521 SI S5-100 U with CPU 103/CP 521 S
Block number FB52 FB52

Block name TDOP:521 TDOP:521
Lib. no. E88530-B 0352-A-3 1052-A-3
Call length (in words) 2 2

Block size (in words) 2132 1812

Nesting depth 0 0

Allocation in the

— DB-TDOP DW 0...184 DW 0...184

- DB-zZU DW 0...n*16 DW 0...n*16
Allocation in the flag area FW 200...254 FW 200...254
Allocation in the system area - -

n = Number of connected TD/OP devices

Table D-6 General specifications for CP 523

PLC S5-115 U with CP 523 | S5-135 U with CP 523 | S5-155 U with CP 523
Block number FB52 FB52 FB52

Block name TDOP:523 TDOP:523 TDOP:523
Lib. no. E88530-B 5052-A-4 2052-A-3 6052-A-3
Call length (in words) 2 2 2

Block size (in words) 1707 1540 1626

Nesting depth 0 0 0

Allocation in the

— DB-TDOP DW 0...184 DW 0...184 DW 0...184

- DB-ZU DW 0...n*16 DW 0...n*16 DW 0...n*16
Allocation in the flag area | FW 200...254 FW 200...254 FW 200...254
Allocation in the system area- BS 60, BS 61 -

n = Number of connected TD/OP devices
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Technical Specifications of the Standard Function Blocks

Table D-7 Processing times of FB52 (all times stated in milliseconds)

PLC Startup Basic load Transfer to TD/OP Transfer to PLC
1 pointer 4 pointers

S5-95 U 11 6 119 119

S5-100 U

- CPU 103 11 6 117 117

S5-115U

— CPU 941 335 51.0 80 /56 129 126

—CPU 941B 3.7 7.1 12.8/7.0 56 19.5

— CPU 942 9.5 13.5 21.7/15.3 19.0/7.0 34.2

— CPU 942B 3.7 7.1 12.8/7.0 35.2/15.3 19.5

— CPU 943 5.2 7.1 12.8/7.0 19.0/7.0 22.8

— CPU 943B 3.2 4.6 10.7/5.2 22.1/7.0 19.2

- CPU 944 2.1 1.3 20/15 17.0/5.2 3.8

— CPU 944B 1.7 0.7 1.4/1.2 3.8/15 1.8

22112

S5-135U

- CPU 922 6.5 12.8 16.2/14.5 26.5/145 19.2

— CPU 928A 4.7 5.8 7.8/6.6 13.6/6.6 9.8

— CPU 928B 0.7 0.9 2.8/3.0 4.6/3.0 3.9

S5-155 U 0.9 1.3 19/15 3.2/15 3.1

*) These PLCs (with CPU 521 Sl) only transfer 6 bytes to the TD/OP or read 6 bytes from it during each cycle (standard FB call).

Meanings of the processing times:

Basic load

Transfer to TD/OP

D-6

— Timefor processing the control and acknowledge bits

— Time for browsing through the application mailboxes for new entries
— Time for evaluating the life bit

First FB call

Time for evaluating the data request from the TD/OP

Time for gathering together the requested data

Second FB call

Time for entering the requested data in the send mailbox
The specified values apply to the first and second calls in the following
configuration example:

One pointer to one contiguous area of 15 data words

Four pointers to four separate areas of 15 data words each
The specified values apply to one contiguous area of 15 data words.
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Technical Specifications of the Standard Function Blocks

D.3 SINEC L1 Connection
Table D-8 General specifications

PLC S5-115 U with CP 530 | S5-135 U with CP 530 | S5-155 U with CP 530
Block number FB56 FB56 FB56

Block name TDOP:L1 TDOP:L1 TDOP:L1

Lib. no. E88530-B 5056-A-1 2056-A-1 6056-A-1
Call length (in words) 2 2 2

Block size (in words) 1601 1431 1530

Nesting depth 0 0 0

Allocation in the

— DB-TDOP DW 0...227 DW 0...227 DW 0...227

- DB-zZU DW 0...n*16 DW 0...n*16 DW 0...n*16
— DB-DHB (DB56) DW 0...14 DW 0...14 DwW 0...14
Allocation in the flag area | FW 200...254 FW 200...254 FW 200...254
Allocation in the system area- BS 60, BS 61 -

n = Number of connected TD/OP devices

Table D-9 Processing times of FB56 (all times stated in milliseconds)

PLC Basic load Sending PLC message Evaluating TD/OP message
S5-115 U

— CPU 943 9.0 13.0 17.5
— CPU 944 4.5 8.0 13.5
—CPU941B |95 13.0 18.5
—-CPU942B |9.5 13.0 18.5
—CPU943B |9.0 12.0 17.5
—CPU944B |3.0 6.0 9.0
S5-135 U

— CPU 922 11.0 14.0 19.0
— CPU 928 4.0 7.0 10.0
—-CPU928B |1.5 4.0 5.5
S5-155 U 25 5.0 7.0
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Technical Specifications of the Standard Function Blocks

Meanings of the processing times:

Basic load

Sending PLC
message

Evaluating TD/OP
message

D-8

— Timefor processing the control and acknowledge bits

— Time for browsing through the application mailboxes for new entries
— Time for evaluating the life bit

— Time for calling FB-CONTROL

Time needed for the FB-SEND to process a PLC send job. The value does
not provide any indication of when the job is actually located in the TD/OP
or when it is executed there.

— Time for calling FB-RECEIVE

— Time for evaluating the data request from the TD/OP and gathering
together the requested data

— Time for calling FB-SEND
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Technical Specifications of the Standard Function Blocks

D.4 PROFIBUS and PROFIBUS-DP Connection
Table D-10 General specifications PROFIBUS
PLC S5-95 L2 S5-115 U with | S5-115 U S5-135 U with | S5-155 U with
CPU 941 A/B to | with CPU 945 | CPU 922 CPU 946/947
CPU 944 A/B CPU 928 A/B
Block number | FB55 FB55 FB55 FB55 FB55
Block name TDOP:L2 TDOP:L2 TDOP:L2 TDOP:L2 TDOP:L2
Lib. no. 0355-A-1 5055-A-3 5155-A-1 2055-A-3 6055-A-3
E88530-B
Call length 2 2 2 2 2
(in words)
Block size 1996 1682 1628 1512 1621
(in words)
Nesting depth |1 1 1 1 1
Allocationin the
— DB-TDOP DW 0...255 DW 0...255 DW 0...255 DW 0...255 DW 0...255
- DB-zU DW 0...(nx16)-1 | DW 0...(nx16)-1 | DW 0...(nx16)-1 | DW 0...(n«16)-1 | DW 0...(n<16)-1
— DB-DHB DW 0...14 DW 0...14 DW 0...14 DW 0...14 DW 0...14
(DB 55)
Allocationin the | FW 200...254 FW 200...254 FW 200...254 FW 200...254 FW 200...254
flag area
Allocationin the | — - - BS 60, BS 61 -

system area

n = Number of connected TD/OP devices
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Technical Specifications of the Standard Function Blocks

Table D-11 Gemeral specifications PROFIBUS-DP
AG S5-115 U with S5-115 U S5-135 U with S5-155 U
CPU 941 A/B to with CPU 945 CPU 922 with CPU 946/947
CPU 944 A/B CPU 928 A/B
Block number FB58 FB58 FB58 FB58
Block name TDOP:DP TDOP:DP TDOP:DP TDOP:DP
Lib. no. E88530-B | 5058-A-1 5158-A-1 2058-A-1 6055-A-1
Call length 2 2 2 2
(in words)
Block size 1704 1802 1779 1793
(in words)
Nesting depth 1 1 1 1
Allocation in the
— DB-TDOP DW 0...168 DW 0...168 DW 0...168 DW 0...168
- DB-ZU DWO...(nx 16)—1|DWO0...(nx 16) -1 |DWO0...(nx 16)—1|DW O0...(nx 16) -1
— DB-DHB DW 0...14 DW 0...14 DW 0...14 DW 0...14
(DB 55)
Allocation in the FW 200...254 FW 200...254 FW 200...254 FW 200...254
flag area
Allocation in the - - BS 60, BS 61 -
system area
n = Number of connected TD/OP devices
Table D-12 Processing times PROFIBUS and PROFIBUS-DP
PLC CPU Function
Upload Download Basic load
PLC — TD/OP TD/OP —» AG
(PLC job) (TD/OPjob)
(approx. 20 Byte)
PLC S5-15U CPU 943 13,0 17,5 9,0
CPU 944 8,0 13,5 4,5
CPU941B 13,0 18,5 9,5
CPU 942 B 13,0 18,5 9,5
CPU 943 B 12,0 17,5 9,0
CPU 944 B 6.0 9,0 3,0
CPU 945) - — -
PLC S5-135U CPU 922 14,0 19,0 11,0
CPU 928 7,0 10,0 4,0
CPU 928 B 4,0 55 1,5
PLC S5-155U CPU 946/947 5,0 7,0 2,5
CPU 948) - - -

*) Values not yet available.
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Technical Specifications of the Standard Function Blocks

Meanings of the processing times:

Basic load

Download TD/OP job

Upload PLC job

Notes on the
PROFIBUS and
PROFIBUS-DP
bus system

Thefunction block must be called absolutely in the periodic program. At

base load, the control and acknowledgement bits are processed; all eight ap
plication mailboxes of the DB—TD/OP interface data block are examined for
possible entries and the life bit for the connection watchdog is evaluated. The
function block requires the specified time for this activity

Whendata are uploaded from the PLC to the connected TD ath®RD or

OP first sends a request for data. The function block evaluates this request for
data (checks for validityavailability of data etc.), assembles the requested

data and uploads them.

The processing time has been determined for one data area (1pointer) in the
request for data. In this case 20 bytes of useful data will be uploaded.

When PLC jobs are uploaded, the function blocks are examined untd an en
try is found and the data area specified in the pointer is checked. The data to
be transmitted are assembled with the coordination area in the send mailbox
and transmitted. No TD/OP job is accepted by the function block in the same
cycle.

The response time of TDs and OPs on the PROFIBUS bus is determined by
the scan time of the PLCoM can improve response times by means of a
high—speed CPU ( for example, CPU 944/35%41 or CPU 928/S5-135U

or by distributing the TDs or OPs over several PLCs.

Use of CPUs 941 and 942 of the SB5U series and CPU 922 of the

S5-135U series is to be recommended therefore only for hardware configura
tions which are uncritical with respect to time, for few devices, or for small
parameter configurations (few area pointerswen bettertransfers initiated

by PLC jobs).
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Interface Area Assignment E

This appendix details the interface assignment for all plug-in connecting
cables. They can also be ordered separately from Siemens.

Note

Siemens offers no guarantee for cables soldered by the user
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit <—> SIMATIC S5 (TTY)

PU Interface on CPUs

Connector 1: 15-pin Sub D male connector

Secured by slide
TTY, active

Connector 1

Operating Unit

6XV1440 - 2A...

Connector 2: 15-pin Sub D male connector

Secured by slide

TTY, passive

Connector 2

PLC

\,’\ { I 1
! 8

; o

PE | 1

Casing shield !
PE | 8 i

R20mA | 13 =j :

+RXD | 9

e N

A I

{

-Rxp | IR |

GND | 15 i

}

|

|

.

N ©

—(O)—T120mA | 171 mm :
+TxD | o HEE :

GND | 12 :]

' _TxD | 7 :

* For TTY cables with special lengths > 10m, 2 Zener diodes (12 V) must be
soldered in the 15-pin connector for the operating unit (TTY active):

BZX 55 C12 ser. no. 30095128

Shielding connected at both ends to casing with large contact area

Cable: 5 x 0.14 mmz; shielded; max. length 1000 m

E-2

PE
Casing shield

PE

+TxD p
—TxD

+RxD
— RxD
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> CPU 928B/945 (TTY)

6 XV1440 - 2J...

Connector 1: 15-pin Sub D male connector Connector 2: 25-pin Sub D male connector

Secured by slide Secured by slide

V.24, TTY, active V.24, TTY, passive

Connector 1

Connector 2

Operating Unit

CPU 928B/945

A
pE | 1 EEE : - PE
Casing shield - 8 ‘\ ‘\ Casing shield
—~0—€ rooma | 1 —— | | J *
oo | o | a | ‘;
¢ i f |
_TxD| 7 = ; : T3 LRxD ;] =
GND | 15 § : -, R
i 9 ? 9
@—c 20mA | 13 3 ; : L
Ny +RxD | 9 ‘; ) 2 ) 7| GND
o _Rxp| 2 ‘\ f ‘h f W0 4TXD D
i ! i ! 9 _Ty
—0- R | 3T T - o o
—Po— TxD | « I : : -3 R0 Do

Cable: 5 x 0.14 mmz; shielded; max. length 1000 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit <—> Printer (TTY)

6 XV1440 - 2B...

Printer: DR210-/211-/230-/231-N
DR215-/216—/235-/236—N

Connector 1: 15-pin Sub D male connector

Secured by slide
TTY, passive

Connector 1

Operating Unit

PE |1
Casing shield ; |
PE |8 / \

Connector 2: 25-pin Sub D male connector
Secured by screws
TTY, active

Connector 2

Printer

/ mm , Casing

/ shield
i
|
|
{ | _1yp
1
T Bl 3| .7

~ = C R omm 1 ; T
_RxD | 2N i ;

N ) | _RxD

C o omm ;
—Txp |7 IR

Cable: 5 x 0.14 mmz; shielded; max. length 1000 m
Shielding connected at both ends to casing with large contact area

El 5 | Rz
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit <—> Printer (V. 24)

6 XV1440 - 2C...

Printer: DR210-/211-/230—-/231-N
DR215-/216—/235-/236—-N

Connector 1: 15-pin Sub D male connector
Secured by slide

V.24

Connector 1

V.24

Connector 2

Connector 2: 25-pin Sub D male connector

Secured by screws

Operating Unit Printer
: / \ N e
i ! \ Casing shield
o pyp| R | ; S, o o
—o— ™xD| « N { { t. f B 3 R0 Do
GND| 15 T : =, o\
= crg| ;EE ; b B 5 |gusy o0

Cable: 5 x 0.14 mmz; shielded; max. length 15 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> CP 521 SI (V.24)

6 XV1418 — OC...

Serial interface module or adapter 6XV1440-2DE32

Connector 1: 25-pin Sub D male connector Connector 2: 25-pin Sub D male connector
Secured by screws Secured by screws
V.24 V.24
Connector 1 Connector 2
Operating Unit CP521 Sl
—e S
Casing shield / i 11 | pe
4~ reD | 3 . - : ; T2 | Tx0 o
s | ; |
o o | 2 B ; \ i ‘ L1 3 |RxD o~
| i ! i
—o<- CTS 5 [ ‘ ‘ ‘w | L1 4 RTS —<—
\ j g !
—o— RTS 4 L3 " ,’) \\) ! L 15 CTS —Do—
GND | 7 L1 7 |GND

Cable: 5 x 0.14 mm?; shielded; max. length 15 m

Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit <—> CP 521 SI (TTY)

Connector 1: 15-pin Sub D male connector

6 XV1440 - 2G...

Connector 2: 25-pin Sub D male connector

Secured by slide
TTY, active

Connector 1

Operating Unit

Secured by screws

TTY, passive

Connector 2

CP 521 SI

Device shield

PE
@—( R20 mA
+RxD

—RxD

GND

@c T20 mA

+TxD

—TxD
GND

e =TS

Device shield

Bl g 7D
o, 1o

- +RXD:]4, -
B, _Rrq

For TTY cables with special lengths > 10m, 2 Zener diodes (12 V) must be soldered in
the 15-pin connector for the operating unit (TTY active):

BZX 55 C12 ser. no. 30095128

Shielding connected at both ends to casing with large contact area
Cable: Liycy 5 x 0.14 mm2; shielded; max. length 1000 m
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> CP 523 (TTY)

Connector 1: 15-pin Sub D male connector

6 XV1440 - 2F...

Secured by slide

TTY, active

Connector 1

PE
Casing shield
PE
+24V

@c R20 mA
+RxD

;‘ -

Pl
c —RxD
GND

+24V
@—c T20 mA

>

+TxD

—TxD
GND

Connector 2: 25-pin Sub D

male connector

Secured by screws

TTY, passive

Connector 2

For TTY cables with special lengths > 10m, 2 Zener diodes (12 V) must be soldered in

the 15-pin connector for the operating unit (TTY active):

BZX 55 C12 ser. no. 30095128

Shielding connected at both ends to casing with large contact area
Cable: 5 x 0.14 mmz2; max. length 1000 m

E-8

Operating Unit CP 523

o / \ \ Casing shield

i \ i
13 f .
9 .

i ! i !

| j | |

! ‘ ! :
o - { I ; 10 +TxD g}
15 - ﬂ — e RPN W

v ! i ‘\ !

i ! ‘ i
17— ' ’; ; —-— +RxD .
¢ - ; ,; _— — RxD§
< - Vo
1o -

Communication User’s Manual

Release 05/99



Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit RS422 <—> SIMA TIC 500/505 RS422

6 XV1440 — 1M... (PLC 545/ CPU 1102, 555)

Connector 1: 9-pin Sub D male connector Connector 2: 9-pin Sub D male connector
Secured by screws Secured by screws
Cable outlet at Pin 1 Cable outlet at Pin 1
RS422 RS422
Connector 1 Connector 2
Operating Unit SIMATIC 500/505

/ : i
! i i i
i j \ 1 | ;
! ' ( i
TxD+ 3 . ‘ : ‘ g 9| DI+

| \
| - : : : ‘1 -
TxD+ 8 i ! ‘ ! 2| DI-
RxD+ 4 W ; / \ r\ = 3 po+
i i \ ’,‘
RxD+ o ] T = 5 DO-
GND| 5 T : E 5 GND _RS422

Shielding connected to casing with large contact area
Cable: 3 x 2 x 0.14 mmz; shielded; max. length 300 m
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> SIMA TIC 500/505 or PC

6 XV1440 - 2K...

Connector 1: 15-pin Sub D male connector
Secured by slide
Cable outlet at Pin 1

Solid metal cover
V.24

Connector 2: 9-pin Sub D socket connector
Secured by screws
Cable outlet at Pin 1
V.24

Connector 1 Connector 2

Operating Unit SIMATIC 500/505
or PC
Casingshield PE | 1 1+ | pep Do
PE | glm i | : 6 | DSR 1o~
\5 \‘; 4 | bR
o CcTs| 5. |
—od- 3 \ ! ‘ r
RxD| 3 ! ; | | } 3 | ™XO —<—
—o— TxD 4 l : 1 : ) RxD —Do—
GND| 12— ! i \ ! C GND
o Rrg| g0 ; ;," y;‘
‘\ / Eg 7 | RTs
8 | cTs

Shielding connected at both ends to casing with large contact area
Cable: 5 x 0.14 mm?; shielded; max. length 15 m

E-10
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> SIMA TIC 500/505 or PC

6 XV1440 - 2L...
Connector 1: 15-pin Sub D male connector Connector 2: 25-pin Sub D male connector
Secured by slide Secured by screws
Cable outlet at Pin 1 Cable outlet at Pin 1
Solid metal cover V.24

V.24

Connector 1 Connector 2

SIMATIC 500/50

Operating Unit
P g or PC

W 05 o Casing shield

PE | ;
Casing shield g / /I a
R | 3 T '\ :' ; -, o ot
! 'x i ‘a
Do ko | o 3 ; ‘ ‘ e T N
—o— RTs | 10 | | i | [: 4l rrs T
= crs| g ! j 5 cTs PO
i ! i !
! ! i !
GND| 12 W : :‘ , i ;| GND
i !
\ / : ) psR DO
L L 20/ pTR >+
8| pcp PO
Shielding connected to casing with large contact area
Cable: 5 x 0.14 mmz; shielded; max. length 15 m
Communication User’s Manual
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit RS422 <—> SIMA TIC 500/505 RS422

6 XV1440 — 2M... (PLC 525, 545 / CPU 1101, 565T)

Connector 1: 9-pin Sub D male connector
Secured by screws

Cable outlet at Pin 1
RS422

Connector 1

Operating Unit

r;’/ \\y\
< .‘! i
TxD+ 3 R s' } n

Connector 2: 9-pin Sub D male connector
Secured by screws

Cable outlet at Pin 1
RS422

Connector 2

SIMATIC 500/505

5| DI+

B
TxD- g . ; |

8| DI-

RxD+

1| DO+

RxD o W ‘ !

7| DO-

GND| 5 W= '

Shielding connected to casing with large contact area
Cable: 3 x 2 x 0.14 mm?; shielded; max. length 300 m

E-12

GND_RS422

rlllll

6
3| GND_RS485
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit RS422 <—> SIMA TIC 500/505 RS422

6 XV1440 — 2N...

For the following operating units only:
TD10, TD20, OP5, OP15, OP20, OP30

Connector 1: 25-pin Sub D male connector
Secured by screws
Cable outlet at Pin 1
Solid metal cover

Connector 1

Operating Unit

GND| 1o ; !

Connector 2: 9-pin Sub D male connector
Secured by screws

Cable outlet at Pin 1

Connector 2

SIMATIC 500/505

RxD+| 14 W , 1

1| DO+

RxD- 15 HEE

TxD+| 1¢

5| DI+

TxD-| 17 »

DI-

GND| 7 I

6 | GND_RS422

[ee]

GND| 23 R

Shielding connected to casing with large contact area

Cable: 3 x 2 x 0.14 shielded; max. length 300 m

Communication User’s Manual
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Interface Area Assignment

Plug-in Connecting Cable:
Adapter cable (TTY/V . 24)

6 XV1440 — 2DE32

Adapter cable for connecting plug-in cable: 6ESS5 735-2...
6XV1418-0C...

to integral interface on operating unit

Connector 1: 15-pin Sub D male connector Connector 2: 25-pin Sub D socket connector
Secured by slide Bolt for screw fixing
V. 24, TTY, active V.24, TTY
Connector 1 Connector 2
Operating Unit Standard Cable
. / \ I'd .
PE | 1 = / [ \\ '1| PE Casing
i | : shield
PE | 8 j : i '
i \"‘ / yv‘
! \ ! | Va
TxD 4 : ! ; ! ) 2| TxD
RxD| 3 [ ‘ ‘; f } s ro
— : : :
RTS | 10 ! x ; % \ 4| RTS
] | ! i ! Y o
CTS| 5 ( g i i 5 5| CTS
— | i f ?
GND | 12 | ; 1 ‘ ( 7| eno
1 ‘ i :
GND | 15 W | | { ‘;
-RxD| o W | |
1 . |
jj « i ‘ \ i
— ; i | i
! ;' ! |
' | ! ;
i ) i ,
+RxD | 9 [ i f’ ‘x : g 9| +RxD
—0O— 13 B \“ ; \ ]
(R20mA) \ ; | ! \ 10 -RrRxD
i y 4
sTXD | 6 ! | | s 18| +TxD
—0O)— L3 \ 7 : : 21| —
(T20mA)| 11 \ ; \ ; ( 22 -0
_Txp| 7 W=

Cable: 9 x 0.14 mmz; shielded; max. length 0.3 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Mitsubishi FX0

6 XV1440 - 2P

Connector 1: 9-pin Sub D male connector Connector 2: 8-pin mini DIN socket
Secured by screws

Cable feed-out to rear

Secured by screws
Cable feed-out to rear

Connector 1 Connector 2
Operating Unit Mitsubishi FX0
R |
TxD+ 3 - 5 | R+
— TxD- | § g R
GND 5t ‘ EE 3 GND
RxD+ Iij ] 7 TxD+
RxD— g— B 4, | 70—

Cable: 3 x 2 x 0.14 mm2; shielded; max. length 500 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:

Operating Unit <—> Mitsubishi FXO0

6 XV1440 - 2Q

Connector 1: 25-pin Sub D connector
Secured by screws
Cable feed-out to rear

Connector 1

Operating Unit

Connector 2: 8-pin mini DIN socket

Secured by screws
Cable feed-out to rear

Connector 2

Mitsubishi FX0

TxD+ 16 | RD+
TXD- | 17 ;| RD-
GND 7 N 3 c\D

Q: RxD+ | 140
RxD- | 150—

Cable: 3 x 2 x 0.14 mm2; max. length 500 m
Shielding connected at both ends to casing with large contact area

E-16

e B TxD+§»
B 4 TxD-
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Mitsubishi FX

6 XV1440 - 2R
Connector 1: 9-pin Sub D male connector Connector 2: 25-pin Sub D male connector
Secured by screws Secured by screws
Cable to rear Cable to rear
Connector 1 Connector 2
Operating Unit Mitsubishi FX

Casing shield PE 1 ..

ﬁjl TxD+ | 3 f : | : RxD+

\ .

TxD-| 8 5“ ‘{‘ T 5 | RD-
GND | 50 : : 0 GND
‘ ‘ 1o | 45y

RxD+ | 4L j\ ;| XD+ z |
RxD-| 91— : k | To-
| TEE 4| psR+

M 17 | DSR- :b

- DTR+Z .
N 3 | DTR-
N ;| pwE

Cable: 3 x 2 x 0.14 mm2; max. length 500 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Mitsubishi FX

6 XV1440 - 2S
Connector 1: 9-pin Sub D connector Connector 2: 25-pin Sub D male connector
Secured Secured by screws
Cable to rear
Connector 1 Connector 2
Operating Unit Mitsubishi FX
e ™
TXD+ | 16 W\ 5 RuD+
TXD-| 17 ;' : T 5 R
G\D | 75 ‘ } N ) | GND
3 W - sy
RxD+ | 14— f \ e R
RxD-| 15 T B Tx0-
-l 4| DSR+
—El 17 | DSR-
Bl 5 pTR+
Bl 5| DTR-
N ) pwE

Cable: 3 x 2 x 0.14 mmz; max. length 500 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Allen Bradley PLC-5/RS422

6 XV1440 - 2V...
Connector 1: 9-pin Sub D connector Connector 2: 25-pin Sub D connector
Secured by screws Secured by screws
Cable feed-out to rear Cable feed-out to rear
Connector 1 Connector 2
Operating Unit PLC-5

«b +TxD | 3 - ‘ ‘\\ ; ‘\ 16 | -RxD :D
— -Txp| g . ’ ‘ » 3| +RxD
: " ‘ 14| +TxD ﬁ
—TxD

7| GND

| +RxD
| —RxD

AWM
11
111

GND | 5 )

Cable 3 x 2 x 0.14 mm2; shielding contacts joined; max. length 60 m
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Allen Bradley PLC-5/RS422

6 XV1440 — 2W...
Connector 1: 25-pin Sub D connector Connector 2: 25-pin Sub D connector
Secured by screws Secured by screws
Cable feed-out to rear Cable feed-out to rear
Connector 1 Connector 2
Operating Unit PLC-5

/)

+RxD | 14 W ;‘ T ‘!‘ i B .| _TxD

— -RxD| 15 W | e B RS Y0
+TxD | 16 i ] ‘{ W 16| —RxD

_Txp| 17 W= ; 7 . 3 R

GND 7 \\ 7 T 3 N ;7 c\p

Cable 3 x 2 x 0.14 mm2; shielded; max. length 60 m
Shielding connected at both ends to casing with large contact area

Shielding contacts joined.
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Interface Area Assignment

Plug-in Connecting Cable:
Adapter cable (TTY/V . 24)

6 XV1440 — 2HEZ20
For OP5 only

Connector 2: 15-pin Sub D socket connector
Secured by slide
Mushroom button on connector

Connector 2

TTY
. ( .
Connector 1: 15-pin Sub D male connector W \ 1 | PE casing
Secured by slide (s |pe shied
Slide on connector P
2 cable feed-outs \ 2 | -RxD
Connector 1 (
6 | +TxD
e
OP 5 ) 7 | =TxD
\ 9 | +RxD
I'd
A ) 11 | 20mA
C 22|m
. PE| 1 .
Casing - ‘ ; 13 | 20mA
shield PEl 8 14 | psv
Rxp 2 HER— 2 15 M
RxD| 3 W
TxD| 4
cTs| -
+TxD| ¢ Connector 3: 15—pin Sub D socket connector
- Secured by slide
-TxD 7 Mushroom button on connector
+Rxp| o HEE
- Connector 3
RTS| 10
20mA| 11 EEE Vi24
M| 12 .
20mA| 13 . P
- ) Casin
PoV| 14 j \ I \c o
M 15 “,’ {‘\ 3 8 |PE
; ) RXD
! } ) 4 | TxD
3 ; ( s5cTs
\ ; Y 4
1 ‘ ( 10 |RTS
Cable: 5 x 2 x 0.14 mmz; shielded; max. length 20 cm ‘;\ ‘j’ ( 12 M
Shielding connected at both ends to casing with large \ / {
contact area : 14 |\PSV
( 5™
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Interface Area Assignment

Adapter for PROFIBUS-DP extension

6 XV1440 — 2T...

Connector 1 Connector 2

Operating Unit Bus connector

[En

(6)]
AN A
(o) 0o N o o M~ W N

Cable: 9 x 0.14 mm2, shielded; length 5 cm

Shielding connected at both ends to casing with large contact area

Installation of multiple OP15s one under another (e.g. 3x6 = 18 units at intervals of 3 cm)
6XV1440-2TE10 can not be used.
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Interface Area Assignment

Adapter for TD/OP to 9-pin (as PC)

6 XV1440 — 2UE 32

Connector 1: 15-pin Sub D male connector Connector 2: 9-pin Sub D male connector
Secured by slide Bolt for screw fixing
Cable outlet at Pin 1 Cable to rear
Connector 1 Connector 2
Operating Unit AT PC

RTS| 10 : : — . ;RS

RxD| 3L f 1 RO

™D| 4— : : : T mm 3 1y

cTs| s : ; g |

GND| 15 Bl 5 G\

Cable: 5 x 0.14 mm2; shielded; max. length 32 cm
Shielding connected at both ends to casing with large contact area
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Interface Area Assignment

Plug-in Connecting Cable:
OP20 <—> MR20

6 XV1440 - 2E...

Connector 1: 25-pin Sub D male connector

Secured by screws

Connector 1

OP20, Decentralized

Connector 2: 25-pin Sub D male connector

Secured by screws

Connector 2

MR20

H
|

© 00 N O g b~ W N -

JOC0OO0000

=
o

12

00

13

14

15

16

17

18

19

20

21

22

23

24

TR R I A R AR T TR R TP

25

Cable 26 x 0.18 mmz; shielded; max. length 3.2 m

Shielding connected at both ends to casing with large contact area

E-24
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Omron

6 XV1440 - 2X...

Connector 1: 15-pin sub D mail connector Connecotr 2: 9-pin sub D male connector

Secured by slide Secured by screws
Cable outlet at Pin 1 Cable outlet at Pin 1
Solid metal cover Solid metal cover

V.24 V.24

Connector 1 Connector 2

Operating Unit Omron
—od-  RxD| 3mmm ? ; 1 - D o
—Po— TXD| 4 mmm : : : mm 3 | RXD o
GND| 12 : ‘ ] Em 7 | GND
! ' mm 9

Shielding connected to casing with large contact area
Cable: 5 x 0,24mm2; shielded; max. length 15m
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Interface Area Assignment

Plug-in Connecting Cable:
Operating Unit <—> Omron

Connector 1: 9-pin sub D conncector Connector 2: 9-pin sub D connector

Secured by screws Secured by screws

Cable feed-out to rear Cable feed-out to rear

Connector 1 Connector 2

Operating Unit Omron

+TxD | 3 ‘ , \ 8| -RxD
—TxD| 8 IR ; ; ; ‘ 6| +RxD
+RxD | 4 = ; ' ' —TxD

+TxD

—RxD | o ‘ ’ : ’
GND

T
N
N
o

/\
i

GND | 5 Il ' ’ , ,

Insert 220 Ohm/>150mW
resistor (e.g. type 0207)

Cable: 3 x 2 x 0,14mmz2; shielding contacts joined; max. length 500 m
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SIMATIC HMI Documentation F

Target groups

This manual is part of the SIMATIC HMI documentation. The documentation
is aimed at the following tget groups:

* Newcomers

e Users

e Configurers

e Programmers

e Commissioning engineers

How the documentation is organized
The SIMATIC HMI documentation consists of the following components:
e Users Guides / Usés Manuals for:
— Configuration software
— Runtime software
— Communication between PLCs and operating units
e Equipment Manuals for the following operating units:
— MP (Multi Panel)
— OP (Operator Panel)
— TP (Touch Panel)
— TD (Text Display)
— PP (Push Button Panel)
¢ Online Help on the configuration software
e Start-up Guides
e First Steps

Overview of complete documentation

Thefollowing table provides an overview of the SIMK HMI documenta
tion and shows you when you require the different documents.

Communication User’s Manual
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SIMATIC HMI Documentation

® context-sensitive help

® detailed instructions and examples

® detailed information

* all the information from the user guide.

ProTool/Pro Runtime
User’s Guide

Commissioning en
gineers,
Users

Documentation Target Group Content
First Steps with ProTool Newcomers This documentation guides you step by step through the
Product Brief configuration of
® ascreen with various objects
® changing from one screen to another
® amessage.
This documentation is available for:
e OP3, OP5, OP7, OP15, OP17
e OP25, OP27, OP35, OP37, TP27, TP37
* Windows-based systems
ProTool Configurers Provides information on working with the ProTool/Pro cgn-
Configuring figuration software. It contains
Windows-based Systems ¢ information on installation
User’s Guide * basic principles of configuration
® a detailed description of configurable objects and func-
tions.
This documentation is valid for Windows-based systems.
ProTool Configurers Provides information on working with the ProTool configu-
Configuring ration software. It contains
Graphics Displays ¢ information on installation
User's Guide ¢ basic principles of configuration
® a detailed description of configurable objects and fumc-
tions.
This documentation is valid for graphic display operating
units.
ProTool Configurers Provides information on working with the ProTool/Lite con-
Configuring figuration software. It contains
Text-based Displays ¢ information on installation
User’s Guide * basic principles of configuration
® a detailed description of configurable objects and func-
tions.
This documentation is valid for text-based display operating
units.
ProTool Configurers Provides information on the configuration computer while
Online Help working with ProTool. Online Help contains

Provides information on working with ProTool/Pro Runtime

software. It contains
® installation of the ProTool/Pro Runtime visualization
software

® commissioning and running the software on
Windows-based systems.

Copy Protection
Start—up Guide

Commissioning en
gineers,
Users

The ProTool/Pro Runtime visualization software is a cop
right product. This manual contains information on the ing

y_
tal

lation, repair and uninstallation of authorizations.

F-2
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SIMATIC HMI Documentation

Documentation

Target Group

Content

Application Example
Start—-up Guide

Newcomers

ProTool is supplied with example configurations and the
corresponding PLC programs. This documentation desc|
how you

* |oad the examplesonto the operating unit and PLC
® run the examples and

® upgrade the connection to the PLC to suit your own
cific application.

ribes

spe-

MP270
Equipment Manual

Commissioning en
gineers,
Users

Describes the hardware and the general operation of M
Panel MP270. It contains

® installation and commissioning instructions
® adescription of the equipment
® operating instructions

® instructions for connecting the PLC, printer and pro-
gramming computer,

® maintenance instructions.

lti

OP37/Pro
Equipment Manual

Commissioning en
gineers,
Users

Describes the hardware, installation and inclusion of up-
grades and options for the OP37/Pro.

TP27, TP37
Equipment Manual
OP27, OP37
Equipment Manual

OP25, OP35, OP45
Equipment Manual

Commissioning en
gineers,
Users

Describes the hardware and general operation.
It contains

* installation and commissioning instructions

® operating unit description

® connecting the PLC, printer and programming comp
® operating modes

uter

OP7, OP17 o i
Equipment Manual operation
OP5. OP15 ® description of the standard screens supplied with the op-
Equi’pment Manual erating unit and how to use them
D17 * fitting options
Equipment Manual ®* maintenance and fitting of spare parts.
OP3 Commissioning en; Describeghe hardware of the OP3, tigneral operation and
Equipment Manual gineers, the connection to the SIMATIC S7.
Users,
Programmers
PP7, PP17 Commissioning en: Describes the hardware, installation and commissioning| of
Equipment Manual gineers, push-button panels PP7 and PP17.
Users
Communication Programmers Provides information on connecting text-based and graphics
User's Manual displays to the following PLCs:
* SIMATIC S5
* SIMATIC S7
* SIMATIC 500/505
e drivers for other PLCs
This documentation describes the
* configurationand parameters requiréat connecting the
devices to the PLC and the network
® user data areas used for exchanging data between ¢pera-

tiong unit and PLC.

Communication User’s Manual
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SIMATIC HMI Documentation

J

User’s Manual

Documentation Target Group Content
Communication for Programmers Providesinformation on connecting iWdows-basedystems
Windows-based Systems to the following PLCs:
User’s Manual * SIMATIC S5
* SIMATIC S7
* SIMATIC 505
e Allen Bradley PLC 5/SLC 500
This documentation describes the
* configuration and parameters required for connectin
devices to the PLC and the network
® userdata areas used for exchanging data betwperat
ing unit and PLC.
Other PLCs Programmers Provides information on connecting devices to PLCs, su
Online Help as:
* Mitsubishi
* Allen Bradley
* Telemecanique
* Modicon
® Omron
* SIMATIC WinAC
When the drives are installed, the relevant Online Help i
installed at the same time.
ProAgent for OP Configurers Provides the following information about the ProAgent o

tional package (process diagnosis) for OPs
* configuring system-specific process diagnosis

® detecting, locating the cause of and eliminating proc|
errors,

® customizing standard diagnostic screens supplied w|

eSS

th

the software.

F-4
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Index

A

Acknowledgebits
block drivers, 18-10
parallel connection, 9-12
Acknowledgement areas]-E, 11-6,/14-5| 14-6,
17-5,/17-6, 24-4, 24-5
Acknowledgement errpA-24
Acknowledgment, 1-3,/14-3, 17-3, 24+3
sequence, 24-5
Acknowledgment bit, 1-5,/14-6, 17-8, 24+5
Activate port, B-2
Active/passive operation, C-6
Adapter
Allen—Bradley 22-2
Mitsubishi FX, 21-2
Address| 12-7, 12-15, 12-31
Address ID
operating unit, 6-15
TD/OR 6-18
Addressing errQrA-24
Addressing recipes and data records2(,
14-20/17-18, 24-18
AG 95U DP master
block size| 6-18
specified configuration, 6-18
station type, 6-18
AKKUL1, after standard FB call, 3-5, 4+4, 410,
5-§,/6-10| 7-5, 845, 10-7
Alarm, processing, 9-22
Alarm message acknowledgement area, number
11-4,|14-4| 17-4
Alarm message area
number 11-4, 14-4, 17-4
setting bits, 1-3,/14-3, 17-3
Alarm message display mode, B-6
Alarm messages
acknowledge, 19+4
acknowledgment area, 24-3
area, 24-3
structure) 9-18

Communication User’s Manual
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trigger, 19-4
Allen—Bradley

configuration example, 22-4

data blocks, 22-3

example files, 22-4

interface, 22-2

standard cables, 22-2
Allocation DB, entries, 747, 8-6
Altering, Assignment DE, 10-19
Analysis, Error message, 5-14
Analyzing schedule®-12, 10-10
APS programming software, 22-4
Area pointers

configure| 18-17

screen number aredl-13, 14-13, 17-13,

24-11
ASH11, 3-2
Commissioning, Group 1, 4-4
commissioning, group 2, 3-4

description, 3-2
invoking the standard FB, 3-4
standard FB, D-2
AS511 connection
Brief summary|1-¢
Description, Group 1, 4-1
description, group 2, 3-1
Group 1, 4-2
group 2, 3-2
Assignment, Extended data block, 5-12
Assignment DB
Altering, 10-19
Function, 10-19
Number 10-19

B

Base interface, 7-2

Baud rate, 12-7, 12-15, 12-31, 23-3
Bit number|/17-12/ 24-10

Bit-triggered trends, 115, 14-15, 17-15, 24-13
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Index

Blank screen, B-2
Block Drivers
keyboard assignment, 24-7, 24-8, 24-9
LED assignment, 24-10
recipes, 24-16
screen number area, 24-1
trend request area, 24-13
trend transfer area, 24413
user data areas, 24-2
user version, 24-15
Block drivers
communication management, 18-1
firmware requirements, 18-2
notes on configuring, 18-19
other PLCs, 18-2
scheduler bits, 18-12
Block size| 6-5, 6-15, 6-18
Bus plug connectoB-Z
Bus terminal, 1-12, 7:2

C

Cables
Allen—Bradley 22-2
block drivers| 20-2
free serial interface, 19-2
Mitsubishi FX, 21-2
other PLCs, 1843, 23-2
SINEC L2 module, C-10
SINEC L2-DP module, C-12
Calling twice, Data handling block, 2-7
Category System message, A-1
Causes, System messege, A-2
Change language, E-4
Changing, Standard FB numbgr4
Channel configuration, 22-5
Character delay time, 5{10, 18-17, 19-2
Choosing, type of connectian, 1-3, 1-4
COM package, 8:9
COM PROFIBUS, 6-14
COM TEXT, 5-15, 6-2, 8-10, 9-21, 19-3
Communicating by means of variables, 12-2
Communication
Blocks,| 2-2
direction, 9-2
management
Block Drivers, 18-1
data blocks, 18+7
structure
other PLCs, 18-5
parallel connection, 9-4
SINEC L1,7-4

Index-2

SINEC L2, 8-3
Communication driverl-2
Communication management

Assignment DB, 10-19

Interface area, 10-2

Overview 2-2

SIMATIC S5,/2-1] 10-1

Standard function block, 2-3
Communication peers, 1245, 12:13
Communication structure

FAP connection, 5-2

PROFIBUS-DP connection, 6-3
Components, other PLCs, 13-5
Compressing, lllegal, 2-7
Compression, Internal program mem®y
Configuration

CR|8-12

examples

Allen—Bradley22-4

free serial interface, 19-3

Mitsubishi FX, 21-3

other PLCs, 18-15

SIMATIC 500/505, 20-4

notes, 18-19

parallel connection, 9-21
SINEC L1 connection, 7-3
SINEC L2 connection, 8-10
SINEC L2 network, 8-9

Software| 6-2
Configuration , example ,elemecanique, 23-4
Configuring

Extended data block, 5-12
PROFIBUS-DP master modules, 6-19
PROFIBUS-DP network, 6-12
Static parameter record, 5-13
Configuring PROFIBUS-DP, operating unit,
6-12
Configuring the operating unit, S7 network
configuration| 12-5
Connecting to S7 positioning modules, 12-24
Connection
elements
serial interface modulge, C-3
SINEC L2 module, C-9
SINEC L2-DP module, Cil
Mitsubishi FX, 21-2
other PLCs, 18-3
serial interface module, C-3
several text displays, 9-22
SINEC L2 module, C-9
SINEC L2-DP module, Cil
via CPU interface SI1/2, 3-2
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Index

ConnectionD, 13-5

Connection types
Allen—Bradley 22-1
AS511, Group 1, 4-1
AS511, group 2, 341
block drivers| 18-1
Data block connection, 1-19
FAP connection, 5+1
free serial connection, 19-1
Mitsubishi FX, 21-1
MPI,|1-15
parallel connection, 1-14, 9-1
PPI, 1-17
PROFIBUS-DF1-11,1-16, 6-1
selection criteria, 1-3, 1-4
SIMATIC 500/505/ 1-18, 151, 20-1
SIMATIC S5 connections, 1-9
SIMATIC S7,/12-1
SINEC L1, 7-1
SINEC L2, 8-1
Supported, 143
Telemecanique, 23-1

Control and acknowledgment bits, 13-3, 16-3

Interface area, 4-7, 10-4
Control bits
block drivers, 18-10
parallel connection, 9-12
response bits, 24-20
Control jobs, other PLCs, 181
Copy, Last PLC job, 10-18
CP
configuration, 8-12
page frame address, 7-7
CP 5430 TF6-20
CP 5431 FMS, 6-20
CP521 S, 5-9
CP523|/5-9
CPU 928B
Assignment of DX2, 5-12
Configuring interface, 54l
Static parameter record, 5-13
Create, data blocks, 23-3
Cursor lock, B-13
Cycle, 18-8, 20-3
Cycle time, CP521 S|, 5-10

D

Data areas
Date, 4-1, 10-9, 16-6
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screen number aredl-13, 24-1
set up| 8-5, 946
SIMATIC 500/505, 154
system keyboard assignment, 24-8
system keyboard assignment arela91
14-9,/17-9
Time,|4-1,/10-9/ 16-6
Transfer of data records]-R1
transfer of data records, 24+19
Trend request area, 14416
trend request arealdl6, 17-16, 24-14
Trend transfer area, 14-16
trend transfer areal116, 17-165, 24-14
Data bits, 18-16, 19-4, 20-3
Data block
Assignment DB, 10-19
Extended, 5-12, 10-2
Data block connection, 1-19
Brief summary1-19
Data blocks
Allen Bradley 22-3
amount of data, max., 18-7
bit assignment, 20-3
creating, 23-3
entries| 18-10
exchange, 18:8
free serial interface, 19-2
function,/18-9
header18-7
Interface area, 10-2
Mitsubishi FX|21-2
number|18-7
other PLCs, 18-7
set up, 20-3, 21-2, 22-3
size,18-7, 19-2
start addresses, 1816
structure) 18-7, 189
Data exchange, 1-2, 18-3
Data handling block
Calling twice, 2-7
Interrupting, 2-7
SINEC L1 connection, 7-8
SINEC L2 connection, 8-7
Data handling block error messages
Interface area, 10-5
SIMATIC S5, 10-14
Data mailbox, 1-22, 24-19
Data record
Addressing, 1-20
addressing, 17-19, 24-18
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Recipes,11-18, 14-13 Disabling, Interrupts, 27
recipes, 17-18, 24-16 Display
Synchronization, 1-23 Brightness, B-6
synchronizatior), 24-20 Contrast, B-5
transfey18-14 date, 19-4
Transfer sequencel3 time,|19-4
transfer sequence, 24:20 Documentation, F+1
Data record operating unit —> PLC, B-10 Download
Data record PLC —> operating unit, B-10 configuration| 23-4
Data record transfer project, 23-4
Control and acknowledgment bitd,-23 DP direct keys, 12-1.8
Synchronization, 14-22 Assignment, 12-21
synchronizatior}, 17-20 Configuring in STEP 7, 12-20
Data record transfer sequence;2R3 DP window 6-€
Data records, Addressing, 14-20 Drivers, other PLCs, 18-15

Data transfer rate, 7-10, 8-10, 19-4, C+10, C-12 DW 64 in interface areal123
Data transmission rate, 6-12

Data types
SIMATIC 500/505| 15-4 E

DatilMATIC ShiLep Enabling, Interrupts, 2-7
display [19-4 EPROM failure, A-1

Error analysis, 344, 3-5, 4-4, 419, 5-7,/5-8, 5-14,
6-10,/10-6, A-25

Error evaluation, 7-6, 8-5

Error handling, A-23, A-25

Error messages, Memo#-1

Error number

transfer 18-12
Date and time, 13-3, 13-6
Transferring to PLC, 41,/10-9
Date/time, Interface area, 4-7, 10-4
DB address list, 2+6

- _1¢
DB[?(;icleonllj:nberlo-lq Accumulator 4-5,4-10, 54€, 61,/10-7
For AP 5-3 - accumulatar3-5

PLC job, 4-16, 10-17, 10-21
Error numbers, 9-8
accumulatar7-7, 8-6| 9-9
Standard FE, A-25
Error prevention, 2:7
Errors, internal, A-23
Event message area
number 11-4,/14-4, 17-4
setting bits, 1-3,/14-3, 17-3
Event messages

For PROFIBUS-DF6-4
Number of interface area, 10-21
Receive mailbox, 10-20
Send mailbox, 10-20
Delete alarm bdiér, B-9
Delete event btigr, B-S
Detect
interruption in connection, 18-13
open circuits, 9-8
wiring faults, 9-8

Device numberDB-ZU, 10-19 gtrﬁi‘tjfesg_ls
Digital I/O module, 9-2 . !
trigger, 19-4

Digital inputs, C-F

Digital outputs, C-7

DIL switch, C-5%

Direct, 24-17

Direct transfer11-19,/14-19

Example file, file name, 19-3, 20-4, 21-3, 23-4
Example program, 19-4

Expansion Slof, 12-7, 12-15

Extended data block, 5-12

Communication User’s Manual
Index-4 Release 05/99



Index

F

FAP, 5-2
Assignment of DB-ZU, 5:3
Commissioning, 55
CP address, 5-9
CPU 928B, 5-1
CPU SI2 interface, 5-2, 5-10
Description| 5-2
DP-ZU assignment, 5-6
Entries in DB-ZU| 5-9
Error analysis, 5-8
Interface parameters, 510
Invoking standard FB, 5-7
standard FB, D-4
FAP connection
Brief summary1-10
Communication structurz, 5-2
configuring the operating unijt, 5-15
Description| 5-1
Features
FAP connection, 1-10, 5-2
Other connections, 1-19
Parallel connection, 1-14
SIMATIC 500/505 connection, 1-18
SIMATIC S7 connection, 1-15, 1-16, 1-17
SINEC L1 connection, 1-12
SINEC L2 connection, 1-13
SINEC L2-DP connection, 111
Field, types, 18-18
File name
example file, 21-3, 22-4
standard FB, 9:6
File names, Standard FBs, 2-3
Firmware
Memory module, 6-2
memory submodule, 1&-2
Firmware version
Interface area, 4-7, 10-4
SIMATIC S5, 4-14, 10-12
Flash memory failure, A-1
Floppy disk
configuration examples, 18-15, 19-3, 20-4,
21-3,22-4
drivers/ 18-15
example configuration , 23-4
standard FB, 96
FM, 12-9
Free ASCII Protocol, 1-10
Free Layer 2 Access, 8-2
Free serial connection
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description, 19-1
example file, 19-3
Free serial interface, configure, 19-2
Full duplex, 18-5
Function
data blocks, 189
keyboard assignment, 24-9
of operating units, 12
screen number area, 24-12
TD, 9-3
Function Keyboard, communication bit, 24-9
Function keyboard, keyboard communication
bit, 17-11
Function keyboard assignment areb11,
14-11,17-11
Function keys, B-14
Function screen
activating, 18-14
Screen number area, 14-14
screen number areal-14, 17-14

G

Get acknowledgement area, B-8
Get alarm message arga, B-8

Get event message area, B-8

Get LED area, B-8

Graphics displgyData mailbox, 1-22
Graphics display unit, Definition, 1-2
Group 1| 4-2

GSD files, IM308C, 6-14

H

Hardware identifierC-2

Hardware requirements
parallel connection, 9-3
PROFIBUS-DP connection, 6-2
SINEC L1 connection, 7-2
SINEC L2 connection, 8-2

HSA, 12-7| 12-15, 12-3

| and O address, 6-18
Identifications, 14-20, 17-19
Identifiers
interface modules, C-2
other PLCs, 18-
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IM308B/C, 6-14
Block size| 6-15
Specified configuration, 6-15
Station numbe6-15
Station type, 6-15
IM308C, | and O address, 6-15
Indirect, 24-17
Indirect input, 18-14
Indirect transfer11-20, 14-20
Initialization, program/interface, 19-4
Initiating a PLC job, 4-16, 10-15
Input, indirect| 18-14
Installation
in COM TEXT, 18-15%
in ProTool, 18-15%
language, 18-15
Integer variables, 20-3, 23-3
Interface, 12-7, 12-1.5, 12-31
Allen—Bradley 22-2
AS511 connection, 1-9
basic, 7-2
COM1,/19-4
FAP connection, 1-10
free serial interface, 19-2
initialization, 19-4
MPI,|1-15
Other connections, 1-19
other PLCs|, 18-3
parallel, 9-2, 9-22, C:2
Parallel connection, 1-14
parameters, 18-3, 18-16
PU, 1-9
RS232, 18-3, 205, 22-2, C-3
RS422, 18-3, 20-5, 222, 225, C-3
Serial, 1-9, 1-10, 1-12, 1-19
serial, 18-4, 19+2
SI2,1-10/ 5-14
SIMATIC 500/505, 20-2
SIMATIC 500/505 connection, 1-18
SIMATIC S7 connection, 1-15, 1-16
SINEC L1, 7-2
SINEC L1 connection, 1-12
SINEC L2 connection, 1-13
SINEC L2-DP connection, 111
Telemecanique, 23-2
TTY, 7-10, 18-3, C-3
V.24,7-10/ 22-5, C+3
X.27,C-3
Interface Area, parallel connection, 9-10

Index-6

Interface area
Control and acknowledgement bits, 4-7,
10-4
Data handling block error messages, 10-5
Date/time| 4-7, 10+4
Firmware version, 447, 10-4
Function, 10-2
Group 1 PLCs, 447
Job mailbox, 10-4
Length, 10-2
Life bit monitoring, 4-8, 10-5
PLC and connection ID, 4-7, 10-4
PLC job, 4-7
Recipe mailbox, 10-3
Recipe number mailbox, 10-3
Reserved areas, 10-5
Scheduler bits, 4-3, 10-4
SIMATIC 500/505| 16-1
SIMATIC S5, 10-2
SIMATIC S7, 13-1
Successive recipe mailbox, 10-3
Interface module, 6-2, -2, 20-2, 21-2
IM308B/C,|6-14
overview|C-1
parallel, C-7
serial, C-3
SINEC L2, C-9
SINEC L2-DRC-11
Interface parameters, 5410
Internal errors, A-23
Interrupt processing, 2-7
Interrupting, Data handling block, 2-7
Interruption in connection, detect, 18-13
Invoking, Standard FE, 4-4

J

Job
data area, setting up, 9-14
header9-20
parameters, transfe9-20
status, 9-8
type, 9-19

Job mailbox, 10-15, 13-5, 16-5
Interface area, 10-4

Job mailboxes
other PLCs, 18-1.
structure) 9-17, 1841
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Jobstatus, 4-16, 10-17, 10-21

K

Key assignment
function keyboard, 24-9
Function keyboard assignment area, 14-1
function keyboard assignment ared; 11,
17-11
Key codes, B-14
Keyboard
assignment, system keyboard, 17-9
assignments, 24-7
Communication bit, Function keyboard,
14-11
communication bit, system keyboard, 14-10,
17-10
Keyboard assignment areéa, 14-8
Keyboard assignment area4;d,/17-8
Keyboard communication bit, 171
function keyboard, 1-11
system keyboard 1110

L

LADDER program, 20-5
LED
Assignment, 14-12
assignment, 1-12, 17-12, 24-10
OP17,1-12,14-12, 17-12
Statuses, 14-12
statuses, 1-12,/17-12
LED assignment
Bit number 14-12
bit numbey 11-12,17-12
LED Assignment Area, 14-12
LED assignment areald12, 17-12
Life bit, 13-4, 16-3
monitoring, 18-13
Life bit monitoring
Interface area, 4-3, 10-5
SIMATIC S5, 4-15, 10-14
When transferring data records, 2-8
Limitations
AS511 connection, 4-3
Loop-through operation, 4-6
loop-through operation, 3-6
Linear addressing, €-5
List, System messages, A-1
Literature| F-1
Lock, CursoyB-13
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Logic operation, 7-6, 8-5

Loop-through operation, 3-6, 4-6
Status/Controlling, 4:6
status/controlling, 3+:6

M

Managing multiple operating units in DB-ZU,

10-19
Master|12-7, 12-15, 12-31
Master module, 6+2
Masterslave field bus, 6+2
MEDOC, 21-3
Memory oganization, 18-17
Message
areas, 24-3
bit, 24-4
header9-18, 9-20
initiation, 24-3
level, screen number area, 2£-1
number 24-4
sending/receiving automatically9-4

Message areasl1i3, 11-4| 14-3, 14:4, 17-3,

17-L
Message bit, 1-4,/14-4| 17-4
Message initiation, 1-3, 14-3| 17-3
Message level
Screen number area, 14-14
screen number areal-14, 17-14
Message log ON/OFEIB-4
Message numbgil-4, 14-4| 17-4, A-1
Messages
configure, 9-15
definition, 11-3, 14-3, 17-3, 24+3
process, 9-4
transfer | 9-20
trigger, 9-16
Method of counting, data bits, 20-3
Minimum configuration
parallel connection, 9-3
SINEC L1 connection, 7-5
SINEC L2 connection, 8-4
Mitsubishi
configuration example, 21-3
connection, 2142
data blocks, 212
example files, 21-3
Module interface, B4{5
Modus, 9-19
Monitoring, life bit, 18-13
MPI,|12-5
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MPI address, 12-3, 1241
MPI connection, Brief summar{-15
Multi-master bus, 8+2

N

NATIVE drivers, 15-1
Network parameters, 1246, 12-14, 12-30
Networks supported, 1-4
Number
data blocks, 18-7
DB-APR 9-17
Number of interface area, SIMAC S5, 4-14,
10-12

O

Open circuits, detection, 9-8
Operating mode, Analyzing, 4-9, 10-6
Operating unit

address, 12:7, 12-15, 1231

assignment in DB-ZU, 10-19

Configuring PROFIBUS-DJ6-12

interface, 12-7, 12-15, 12-31
Operating unit operating mode, 13-4, 16-3
Operating unit parameters, 12-6, 12-14, 12-30
Operating unit startup, detecting on S7, 13-4
Operating units, function, 1-2
Operator panel, definition, 1-2
Optical isolators, parallel module, C-7
Optimization, 2-5, 15-8

performance, 18-1.9, 20-3
Organization block, 3-4, 4-4, 5-7, 6-10
Other connections

Allen—Bradley 22-1

Mitsubishi FX, 21-1

SIMATIC 500/505, 20-1
Other connections ,elemecanique, 23-1
Other PLCs

classes, 18:4

communication structurz, 18-5

configuration examples, 18-15

configuring, 18-15

data block exchange, 18-8

data blocks, 18-7

dependencies, 1§-2

drivers, 18-15

free serial connection, 19-1

overview|18-2

Possible connections, 1-8

Index-8

Overflow warning ON/OFFB-7
Overview

Communication management, 2-2

other PLCs, 182

parallel connection, 9-2

SINEC L1 connection, 7-2

SINEC L2 connection, 8-2

Types of connection, 1-2

P

Page addressing, 6-5
Page frame, address, 7-7
Page frame numbes-5
Parallel connection
brief summary1-14
description, 9-1
interface area, 9-10
messages, 9-15
overview | 9-2
PLC jobs| 9-15
Parallel module, C-2, C-7
Parameterization, SINEC L1 connection, 7-10
Parameters
Communication peers, 126, 12:14, 12-30
interface, 18-3
Parity, 7-10, 9-12, 9-19, 9-21, 18-16, 19-4
Partial screen update, B:1
Password logout, B-7
Pause, 18-16, 19-2
PC-AT, 18-4,19-2, 19-3
PC-AT, 1-2
Performance, 2-5, 15-8
optimization, 18-1¢, 20:3
Peripheral start address, 6-5
Physical connection, other PLCs, 18-3
Pin—out
Parallel module, C-7
serial interface module, C-3, C-4
SINEC L2-DP module, C-12
SINEC L2—-Modul, C-10
PLC
groups/ 9-2
Types, 1-2
PLC and connection ID
Interface area, 4-7, 10-4
SIMATIC S5,|4-14, 10-12
PLC Group 1, 441
PLC group 2, 3-1
PLC groups, 341, 4-1
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PLCjob

Configuration rules, 2:6, 12-33
Copy of, 10-13

Interface area, 4-7

Job mailbox, 10-15

Job status, 4-16, 10-17
SIMATIC 500/505, 16-5
SIMATIC S7,/13-5

Structure, 4-16, 10-15
transfer 9-20

trigger, |9-16

PLC jobs| 4-15, 10-15, B-1, B-10

Activate port, B-2

Alarm message display mode, B-6
Change language, BE-4

Clear alarm buér, B-9

Clear event biér, |B-9

Data record operating unit —> PLIC, B-10
Data record PLC —> operating unit, B-10

Dim screen, B-2

Get acknowledgement area, B-8
Get alarm message area, B-8
Get event message area, |B-8
Get LED area, B-8

Initiating, 4-16, 10-15

Key codes, B-14

Message logging ON/OEFB-4
Module interface, B+5
Overflow warning ON/OFfB-7
Partial screen updare, B:1
Password logout, B-7
Position cursor, B-1.

Print alarm buer, B-7

Print alarm message statistics, B-7
Print all screens, B-3

Print event buer,|B-7

Print event message statistics, B-7
Print production report, B-7
Print recipe, B-3

Print screen, B2, B-10
Printer parameters, B-6
Reset statistics, B-7

Scroll event messages, B-12
Select directoryB-3

Select function screen, B-3
Select menu, B9

Select recipe, B-10

Select screen, B-9

Set brightness, B-6

Set contrast, B-6

Set date, B-4
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Set interface parameters, B-5
Set password level, B-7
Set relayB-3
Set time, B-4
Simulate keyboard, B-12
Special cases, B-13
Transfer date/time, B-7
PLC-5, 22-2
PLCs
parallel connection, 9-3
types of connection, 1-7
Polling list, 7-3
Polling time, 2-5
Area pointers, 2-5
configuration rules, 18-19
Factors decting, 12-32, 15-8
for user data arees, 2-5
influencing factors, 24-22
LED assignment, 24-22
Notes, 2-5
PROFIBUS-DF6-20
Position cursor, B-I.
PPI connection, Brief summad-17
Print alarm butr, B-7
Print alarm message statistics, |B-7
Print all screens, B-3
Print event buer, B-7
Print event message statistics, |B-7
Print production report, B-7
Print recipe, B-3, B-10
Print screen, B+2, B-10
Printer parameters, B-6
Priority, 18-8, 18-16
Process
alarms| 9-22
jobs, 9-4
messages, 9-4
PROFIBUS| 8-2

PROFIBUS connection, Brief summafy13

PROFIBUS NCM, 6-20

PROFIBUS screen numhérP only 12-23

PROFIBUS-DP6-1
Address ID| 6-15
Commissioning, 6-8
DB-ZU assignment, 6-4
DP-ZU assignment, 6-8
Entries in DB-ZU| 6-5
Error analysis, 6-10
Invoking standard FB, 6-10
Parameters, 6-15
parameters, 6-18

Index-9



Index

PROFIBUS-DFconnection, 6-2
Brief summary1-11, 1-16
Communication structurg, 6-3
Configuring, 6-12
PROFIBUS-DP master modules, 6-19
PROFIBUS-DP network, Configuring, 6-12
Profile, 12-7, 12-15, 12-31
Programming cable, Mitsubishi, 21-2
Programming interface, 1-18
Protocol, free serial interface, 19-2
Protocols, 1-4
ProTool, 5-15, 6-2

R

Rack, 12-7, 1219, 12-15
RAM failure,|A-1
Range of values, integer variables, 20-3, 23-3
Receive mailbox, 7-9, 8-8
Description| 10-21
Recipe
Synchronization, 1-18, 14-13
synchronizatior;, 17-18
Transfer of data records]-119
Transferring data records, 14-19
Recipe mailbox, 1-21
Interface area, 10-3
Recipe number mailbox,1121
Interface area, 10-3
Recipes, 1-18,14-13, 17-18
Addressing, 1-20, 14-20
addressing, 17-19, 24-18
condition, 24-16
Condition for use of, 1-18, 14-13
condition for use of, 17-18
Data mailbox, 1-22
data mailbox, 24-19
Definition,| 11-18, 14-18
definition,|17-18,, 24-16
Method of transferll-19,/14-19
number mailbox, 24-19
Recipe mailbox, 1-21
Recipe number mailbox,1121
Successive recipe mailbox-22
synchronizatior, 24-16
transfer data records, 24-16, 24-17
Transfer of data records]-118, 14-18
transferring data records, 17-18
type of transfer, 24-17
Remedies, System messege, A-2
Requirements, other PLCs, 18-2
Reset, standard FB, 9-7

Index-10

Reset statistics, B-7
Restart, 18-13, 18-18
Restarting, While PLC job is running, 2-7
Restrictions
other PLCs, 18-19
parallel connection, 9-3
Result of logical operation, 3-4, 3:5, 4-4, 4-9,
5-7,/6-10| 10-6

S

S7
Address| 12-7, 12-15, 12-31
PROFIBUS-DF12-13
S7 positioning modules, 12-24
S7 SINUMERIK modules, 12-26
S7-300
Connection via PROFIBUS-DR2-13
MPI address, 12-8
Number of nodes, 12-5, 12-13
S7-300 addresses, 12-8
S7-400
Connection via PROFIBUS-DR2-13
MPI address;, 1241
S7-400 addresses, 12-1
Sample file, file name, 22-4
SAR 8-10
Save, scratch flags, 9-22
Scheduler bits, 13-3, 13-6
Interface area, 4-3, 10-4
Scheduler times, 4-12, 10-10
Scheduler type, 4-12, 10-10
Scratch flags, 9-22
Scratch pad flags, 2-7
Screen
display 19-4
select, 20-5, 21-4, 22-5
Update rate, 2-6, 12-32
Screen number areal-13, 14-13, 17-13, 2411
Screen update, Partial, 2-6, 12-32
Scroll event messages, B-12
Select, PLC, 18-16
Select directoryB-3
Select function screen, B-3
Select menu, B-9
Select recipe, B-10
Select screen, B-9
Send mailbox, 749, 8-8
Description| 10-21
Serial interface modulg, C-3
Service Access Point, 8-10
Set brightness, B-6
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Setcontrast, B-6
Set date, B-4
Set interface parameters, B-5
Set password level, B-7
Set relayB-3
Set time, B-4
Setting up
data areas, 7-6, 8-5, 9-6
data blocks, 203, 21-2, 22-3
SHIFT, 24-7
SHIFT key 11-8, 14-8, 17-8
SIMATIC 500/505

addressing recipes and data records, 1.7-19

Commissioning, 15-3
Configuration, 15-2
configuration example, 20-4
Control and acknowledgment bits, 16-3
data blocks, 203
Description| 15-1
example file| 20-4
function keyboard assignment atea, 17-1
identifications, 17-19
interface, 20-2
Job mailbox, 16-5
keyboard assignment areas, 17-8
LED assignment area, 1712
Life bit, 16-3
operating unit operating mode, 16-3
Optimization| 15-8
Permissible data areas, 15-4
screen number area, 17-13
Standard cable, 15-3
transferring data records, 17-18
trend request area, 17+15
trend transfer area, 17415
user data aregs, 17-2
User data types, 15-4
user versior, 17-17
SIMATIC 500/505 connections
features, 1-18
Possible connections, 1-8
SIMATIC HMI documentation, F+1
SIMATIC S5
AS511 connection, 3-1, 4-1
Commissioning AS5L, 4-4
commissioning AS51, 3-4
Commissioning AP, |5-5
Commissioning PROFIBUS-DB-8
Compressing the program memg2y7
function keyboard assignment ared; 11
Interrupt processing, 2-7
Keyboard assignment area;8.
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LED assignment arealdlz

Life bit monitoring, 4-15, 10-14
Number of interface area, 4-14, 10-12
operating unit firmware version, 4414, 10-12
parallel connection, 9-1

PLC and connection 1D, 4-14, 10-12
screen number aredl-13

SINEC L1 connection, 7-1

SINEC L2 connection, 8-1

Standard FB version numbdr14,10-13
Standard function block, 2-3

system keyboard assignment arela91
trend request areal15

trend transfer areal415

user data areas]R

User version, 1-17

SIMATIC S5 connections

AS511,|1-9

FAP, 1-10

FAP connection, 5-1
parallel connection, 1-14
Possible connections, 1-7
PROFIBUS| 1-13
PROFIBUS-DF6-1
SINEC L1, 1-12

SIMATIC S7,12-1

Addressing recipes and data records, 14-20

alarm messages, 14-3

Communication peers, 125, 12-6, 12-13,
12-14/12-30

configuring the operating unit, 12-5

Connection ID, 13-5

Control and acknowledgment bits, 13-3

Date and time;, 13-3, 13-6

DP direct keys, 12-18

event messages, 14-3

Function keyboard assignment area, 14-1

HSA, 12-7| 12-15, 12-31

Identifications| 14-20

Job mailbox, 13-5

keyboard assignment area, 14-8

LED Assignment Area, 14-12

Life bit, [13-4

Master|12-7, 12-15, 12-3

Network parameters, 1246, 12-14, 12-30

operating unit operating mode, 13-4

Operating unit parameters, 12-6, 12-14,
12-30

operating unit startup, 13-4

PLC job, 13-5

Recipes, 14-18

Scheduler bits, 13-3, 13-6
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Screemumber area, 14-13

system keyboard assignment area, 14-9
Transferring data records, 14-19, 14-22

Trend transfer area, 14415

user data arezas, 14-2

User version, 14-17
SIMATIC S7 connection

S7-200 connection via PPI, 12-29

via MPI,/12-5
SIMATIC S7 connections

MPI,|1-15

Possible connections, 1-8

PPI, 1-17

PROFIBUS-DF1-16
SIMATIC S7-200/ 12-5, 12-29
SIMATIC S7-300, 12-5
SIMATIC S7-400, 12-5
Simulate keyboard, B-12
SINEC L1

communication structurg, 7-4

description, 7-1

overview|7-2

standard FB, D-7

SINEC L1 connection, Brief summari~12

SINEC L2
communication structurs, §-3
description, 8-1
interface module, C-9
overview|8-2
standard FB, D-9
SINEC L2-DP
interface module, C4L
standard FB, D-10
Size, acknowledgment areas, 24-6

Size of acknowledgement areas, 14-7

Slave address, 7-3
SLC 500/ 22-2
Software package, COM 520, [7-3
Software requirements
parallel connection, 9-3
PROFIBUS-DP connection, 6-2
SINEC L1 connection, 7-2
SINEC L2 connection, 8-2
Source address, Allen—Brad)@2-3
Source code, 19-4
Specified configuration, 6-15, 6-18
Standard cables
Allen—Bradley 22-Z
block drivers| 20-2
free serial interface, 19-2
Mitsubishi FX, 21-2
other PLCs| 18-3, 23-2

Index-12

serial interface module, C-5
Standard configuration, parallel connection, 9-2
Standard FB

Error numbers;, A-25

file name, 9-6

Invoking, 5-7, 6-10

reset| 9-7

startup, 9-7

technical specifications, D-1

Version numberl0-21
Standard FB files, 2-3
Standard FB version numh&IMATIC S5,

4-14,10-13
Standard FBs

Errors, A-24

File names, 23
Standard function block, 2-3

Starting, 4-9, 1046
Standby message, 9:15
Startup
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