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Safety Guidelines

/N

This manual contains notices which you should observe to ensure your own personal safety, as well as to
protect the product and connected equipment. These notices are highlighted in the manual by a warning
triangle and are marked as follows according to the level of danger:

Danger

indicates that death, severe personal injury or substantial property damage will result if proper precautions are
not taken.

Warning

/N

indicates that death, severe personalinjury or substantial property damage can resultif proper precautions are
not taken.

Caution

/N

indicates that minor personal injury or property damage can result if proper precautiar s are not taken.

Note

draws your attention to particularly importantinformation onth¢ roauct, handling the product, or to a particular
part of the documentation.

Qualified Personnel The device/system may only be set up ~nd ¢ozrated in conjunction with this manual.

Only qualified personnel should be 2'owc “to install and work on this equipment. Qualified persons are
defined as persons who are authoriza tc: commission, to ground, and to tag circuits, equipment, and sys-
tems in accordance with established safety practices and standards.

Correct Usage

/N

Note the following:

Warning

This device ard its components may only be used for the applications described in the catalog or the technical
d¢seripiian, and only in connection with devices or components from other manufacturers which have been
ap roved or recommended by Siemens.

This product can only function correctly and safely ifitis transported, stored, set up, and installed correctly, and
Jperated and maintained as recommended.

Trademartks SIMATIC® and SINEC® are registered trademarks of SIEMENS AG.

Third parties using for their own purposes any other names in this document which refer to
trademarks might infringe upon the rights of the trademark owners.

Copyright © Siemens AG 1997 All rights reserved

The reproduction, transmission or use of this document or its contents is
not permitted without express written authority. Offenders will be liable for
damages. Allrights, including rights created by patentgrantor registration
of a utility model or design, are reserved.

Siemens AG

Bereich Automatisierungssystem
Industrial Automation Systems
Postfach 4848, D-90327 Nuernberg

Disclaimer of Liability

We have checked the contents of this manual for agreement with the
hardware and software described. Since deviations cannot be precluded
entirely, we cannot guarantee full agreement. However, the data in this
manual are reviewed regularly and any necessary correctionsincludedin
subsequent editions. Suggestions for improvement are welcomed.

Subject to change without prior notice.
© Siemens AG 1997

Siemens Aktiengesellschaft
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Introduction

In this Chapter

What You Require
to Operate the C7

Chapter
Overview

1

This chapter explains what you require to program the C7 and how you can
use the C7 as an operator control and monitoring device.

Note

The C7 consists of two independent units.

- C7 CPU with C7 AS-i CP (in the C7-621 AS-i) and

- C70P

Where necessary, these components are dealt . th separately.

You require the following equipr. 2nivard tools:

* A programming device o7 PC with an MPI interface and a programming
device cable

e STEP 7, Version 3:2.0r higher and the relevant documentation

e The ProTool or ProTool/Lite configuration tool, Version 2.51 or higher
and the refevant documentation

e C7 cennector set for 1/0s and power supply

[ Section Description Page
11 Controlling with the C7 1-2
1.2 C7AS-iCP
1.3 Operator Control and Monitoring with C7
1.4 C7 Overview

C7-621/ C7-621 AS-i Control Systems
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Introduction

1.1  Controlling with the C7

Overview

C7 CPU

Programming
Languages

Pragramming
Software

Devices

1-2

The user program runs on the C7 CPU. This controls the process to be
visualized by the operator control and monitoring components of the C7.

The way in which the C7 CPU operates is determined by the following
components:

Program Memory
This contains the user program

Processor
The processor executes the program cyclically:

e At the beginning of the cycle, the processor reads the signal states of all
inputs and creates the process image inputtab'e (PII)

* The program is executed step-by-step.while referencing internal counters,
memory bits and timers.

¢ The processor stores the calcul2'ed signal states in the process image
output table (P1Q). The signe  staics are then transferred to the outputs.

The C7 CPU is indepei Yeric.cithe C7 OP. The C7 CPU has its own MPI
address and is connectet .0 the C7 OP via the MPI interface.

At present, thei= are three standard programming languages available for
programmina tte C7 CPU:

e STL: A _tatement list consists of a series of statements. Each statement in
yiour grogram contains instructions in the form of mnemonics which
renresent a function for the C7 CPU to perform.

& 'LAD: A ladder diagram is a graphical program language that resembles
electrical circuit diagrams.

e FBD: A function block diagram is a graphical programming language
representing the logic in logic boxes familiar from Boolean algebra.

Other optional programming languages include SCL and HiGraph.

The tool you use to create user programs is STEP 7. The user 2&1al
contains all the instructions for programming. When programming in a
specific language, use the manual listed in the preface of /231/.

STEP 7 runs on a programming device or PC. You can operate these devices
independent of the C7. You generally only connect the programming device
or PC to the C7 via the MPI interface when you want to download your user
program to the C7 CPU.

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



Introduction

1.2 C7AS-iCPinthe C7-621 AS-i

Overview

How the C7 AS-i
CP Functions

Numeric Data

C7 AS-i CP Modes

The AS interface or actuator-sensor interface is a communication system for
binary sensors and actuators at the lowest field level. Process signals
generated in the field are normally transferred to the controller using a large
amount of parallel wiring and input/output modules. This means that every
sensor or actuator in the field is connected to the input/output modules with
its own separate cable.

With the AS interface, this cable harness can be replaced by a simple
common 2-wire cable for all sensors and actuators.

The technical data and ordering information for AS-i actuators an ! sensors is
listed in the Siemens Catalog ST PI.

The main characteristics of the AS-i system are as follows:
e Master-slave access technique

¢ Electronic address setting

¢ Operating reliability and flexibility

e 2-wire cable (unshielded) for data end nower supply

e Tree configuration with cabl€ ‘2ngths up to 100 m

e Direct integration

* Increased functionality, gieater use for the customer

¢ Additional power suptiy when more power is required

e Cycle tima'maiimum 5 ms with 31 slaves
¢ Maximum of 31 slaves

e Naximum of 248 binary 1/Os (124 inputs, 124 outputs)

The AS-i CP supports two types of operation:
Standard Operation

Standard operation allows particularly simple installation and programming
of the C7 AS-i CP.

In standard operation, the C7 AS-i CP behaves like an I1/O module. It
occupies 16 input and 16 output bytes in the analog area of the controller. In
this operation, the slaves are assigned the default value for the parameters
(Fn) saved on the CP. Parameters and commands cannot be transferred in
standard operation.

C7-621/ C7-621 AS-i Control Systems
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Introduction

Extended Operation

In extended operation, you can use the complete range of functions as
described in the AS-i master specification. This type of operation is
supported by a function (FC) that is supplied on a diskette with this manual.
In extended operation using the FC, you can also implement master calls in
the user program.

C7-621/ C7-621 AS-i Control Systems
1-4 C79000-G7076-C622-01
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1.3  Operator Control and Monitoring with C7

Overview

C7 OP

Operator Control
and Monitoring
Functions

Screens

Event Messages

Using the C7, you can visualize operating states and current process values.
You can also enter information at the C7 that is written to the C7 CPU. You
can also configure functions for machine diagnostics on the C7.

The C7 provides a series of standard functions. You can adapt the displays
and the operation of the C7 to the particular requirements of your process.

The C7 OP processes the operator control and monitoring functions of the

C7. Itis independent of the C7 CPU and continues to operate, fo: example, if
the C7 CPU changes to the STOP mode. The C7 OP has its own' IP| address
and is connected to the C7 CPU via the MPI interface. This N:F! nerface

also provides the link between the C7 OP and a configurat.on computer
(programming device/PC).

The basic functions of a C7 are to display proce s states and control the
process. The operator control and monitoring is flexible and is selected by
the user and downloaded to the C7. The  hllow.ing display and operator
functions can be configured for the C7;

e Screens
e Event messages

e Multi-language operator merius

Logically related procecs data from the control system can be displayed
together in one screon and modified individually as required. A screen
consists of several screen entries since, for example, the description of a
machine stalegenerally requires more related data than can be represented in
one secuot of the display. This allows, for example, data about the operating
tem, erature, tank level, rotational speed and run time to indicate the current

n act ne state.

Th» C7-621 and C7-621 AS-i systems have line-oriented displays. A screen
consists of text elements made up of static text and current (dynamic) status
values.

Event messages provide information and instructions for the operator relating
to current machine or process states during normal operation. Event messages
can contain process values. The representation of the process values can be
either numeric or symbolic.

C7-621/ C7-621 AS-i Control Systems
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System Messages

Languages

Configuration /
Process
Management

1-6

System messages display internal states of the C7. They indicate, for
example, operator errors or problems in communication. This type of
message has the highest display priority. If a problem occurs on the C7, the
currently displayed event message is cleared and a system message is
displayed.

Message texts, screens, information texts and system messages can be
displayed in several languages. A maximum of three of the languages listed
below can be loaded simultaneously and selected by the operator online:

e German
e English
* French
¢ ltalian

e Spanish

Before a C7 can be put into operatic.. it must be prepared so that it can
visualize data from the C7 CPL!. '\ is preparation is known as configuration.

You configure the C7 OP using-a computer (programming device/PG) with
the ProTool/Lite configu. atic'software.

Configuration can be rfivided into three parts:
e Control date

* Assignm:znvor parameters for the interface
e Languc e selection

Once this configuration has been created, it is downloaded to the C7 OP. For
this step, the computer must be connected to the C7 via an MPI interface.

nce the configuration has been downloaded to the C7 OP, the process
management phase can be started after running a restart on the OP. The
C7 OP then reacts to process signals from the C7 CPU or to operator input
based on the configuration that has been loaded on it.

For information about configuring the C7 OP, refer to the user manuals for
ProToolor ProTool/Lite

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01
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1.4 C7 Overview

The SIMATIC C7-621/C7-621 AS-i units consist of several components that
interact with each other:

e A CPU of the SIMATIC S7-300 class (C7 CPU)
¢ Aline-oriented SIMATIC OP (C7 OP)
* Integrated digital and analog 1/0s (C7-621 I/Os)

* A P bus attachment for expanding the C7-621 with S7-300 modules via
the IM 621

¢ An MPI interface for communication with the programming device/PC
and other S7-CPUs, C7 control systems and OPs

* An AS-iinterface (AS-i) for connecting sensors and actuaiors {with the
C7-621 AS-i version, sge Figure 1-2)

: C7 CPU CPU memo
‘ C7CPU

c7
I 1 yos []

‘ MPI
|| interface

STEP 7
ProTool Lite
or
ProTool

Figure 1-1 Components of the C7-621

The individual components integrated in the SIMATIC C7 control system
correspond to the components that can also be used in modular
configurations consisting of an S7-300 CPU, OP etc. The I/O expansion via
the P bus interface (IM 621) allows the connection of a maximum of 4
SIMATIC S7-300 modules. The AS-i interface allows the connection of

sensors and actuators to the C7-621|AS-i (Figurg 1-2).

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01 1-7



Introduction

The general functions also correspond to a configuration with standard
modules from the PLC and OP ranges. The individual components operate
independently of each other and each processor has its own memory.

The C7 CPU is programmed with STEP 7 and the C7 OP is configured with
ProTool/Lite. The software runs under Windows 95 on a programming device
or PC.

: C7 CPU CPU memory :
‘ C7CPU | .

. — ‘
I | c7As- [

OP memor C7 OP :
C70P ‘

P bus i !

) RETI ‘
|| [aterteze || j

STEP 7
ProTool Lite

or
ProTool

Figure 1-2 Components of the C7-621 AS-i

C7-621/ C7-621 AS-i Control Systems
1-8 C79000-G7076-C622-01



Startup 2

In this Chapter This chapter explains the following:
e How the C7 starts up

* What you need to do if no configuration has been downlo&qed-and when a
configuration has been downloaded

* How to activate the C7 CPU modes RUNP, RUN, STQP and MRES
* How to activate the DI/DO status display

* How to reset the memory on the C7

Chapter Section _D_ascription Page

Overview 2.1 Starting Un 2-2
2.2 Selectirig fie C7 CPU Mode 2-5
2.3 DI/D) Status Display (C7-621)
2.4 ‘ Resotting the C7 Memory 2-1

C7-621 / C7-621 AS-i Control Systems
C79000-G7076-C622-01 2-1



Startup

2.1 Starting Up

Startup

Load Control
Program

No OP
Configuration
Loaded

2-2

After connecting the power supply, the C7 performs a self test. During this
test, it checks the functionality of the most important device components and
indicates the test results with the status LEDs and on the display. The startup
procedure is as follows:

1. The C7 runs a self test after POWER ON.

2. The C7 runs an operating system test for both sections (C7 CPU and
C7 OP). If there is already a user program in the flash memory, the
C7 CPU loads this program into the work memory.

3. During startup (1. and 2.), the C7 CPU remains in the STOP mode.

After startup, the C7 OP is in the message mofe
The following standby message is then disp'ayed:

SIMATIC C7 VX.X
C7-621

Figure 2-1 C7-621 Standby.Ni=<sage

4. After starting up, the 1c ot selected C7 CPU mode is valid.
How you proceer! 1vom here depends on the situation on the C7:
* No contral program loaded. The control program must be loaded.
e A conuwe!l program is loaded
¢ . No configuration loaded.
<.\ A configuration is loaded.

The following sections explain what to do in each of the situations.

To be able to control and monitor the process, the C7 OP must be able to
access data on the C7 CPU. This means that you must first load a user
program if no user program is present. To load a user program, follow the
steps below:

1. Setthe C7 CPU to the STOP mode|[(see Sectioh 2.2).

2. Activate the transfer of the user program and data blocks on your
programming device/PC using STEP 7.

3. Start the copy function on the programming device/PC.

If no configuration has been loaded, the screens in the firmware are activated
in English. In this case you select thé OP modein which you can transfer
a configuration. To do this, follow the steps outlined below:

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



Startup

Step Activity Result
1. Select the configuration permanently
stored on the C7 by pressing | = Screens System
ENTER | | >>
2. SelectSystem with
Fa OpMode Language
| | >>

3. | SelectOpModewith

F2 Operat. mode Online

4, Select theTransfer

function by pressing the two keys Operat. mode MPRIDwn
simultaneously SHIFT v A\
Start the transfer with > Ready for tr;sfer

ENTER]

Whei ou transfer the
canfiguration, it is loaded via
the MPI interface.

5. Now activate the transfer of the A soon as the configuration is
configuration to the C7 on.your loaded, the message mode is get
programming device/PC u. g and the configured standby
“ProTool/Lite”. message is displayed.

6. You can now change 17 trie following
modes SIMATIC C7  Vx.xx

C7-621

e C7 systém fuiiction menu by

pressing ‘e two keys
simultaneously SHIFT! | 0
s.\Screens by pressing >
i ENTER]
OP Configuration I a configuration has already been loaded, you can start this by pressing the

Loaded >
enter key and the configured “Start Screen” is displayed.

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01 2-3



Startup

Reloading an OP If a configuration is already loaded, you can download a new configuration
Configuration following the same procedure as explained in “No Configuration Loaded”.

If the standard screen or the function mentioned above is not available in the
currently loaded configuration, you must remove the existing configuration
using the memory reset function before you can load a new configuration.
For detailed information about the memory reset function, refer to Section

To reset the memory on the OP:
1. Turn off the C7.

2. Press and hold the ke v [> * | simultaneous .

3. Turn on the power for the C7.

4. The remaining steps are analogous to “No Corffiguration Loaded”.

C7-621/ C7-621 AS-i Control Systems
2-4 C79000-G7076-C622-01



Startup

2.2  Selecting the C7 CPU Mode

System Functions You can select the system function menu in any mode on the C7-621 and
Menu C7-621 AS-i. When this menu is displayed, you can select the following
menus or functions:

e C7 CPU mode selectiqd F1

— RUN-P

— RUN
— STOP
- MRES

¢ DI/DO status display (C7-62| F5

o AS-i (C7-621 AS-i) F5

Selecting the You select this menu by pressing ‘SH'FTJ. | 0 | keys simultaneously.

System Function ¢

Menu The following menu is displayed u. nending on the version of the unit you are
using:

Qa C7-621

C7 System Functions
IN/OUT

Fig ure 2-2

System Function Menu and Function Keys on a C7-621

C7-621 AS-i

C7 System Functions
KEY AS-i

Figure 2-3

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01
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Startup

Selecting the Mode
Menu

Figure 2-4

2-6

You select th&€7 CPU modesmenu in the system function menu by

pressing th F1 key.

The following menu is displayed (the MODE: STOP is an example):

MODE:STOP

RUNP RUN STOP MRE selected

Currently

mode

Ke. s for

sele sting
further modes

“C7 CPU Modes” Menu and Function Keys

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



Startup

Selecting the
C7 CPU Modes

You can select one of the C7 CPU modes as follows:

Table 2-1 Selecting a C7 CPU Mode

Mode

Key

Explanation

RUNP

F1

The C7 CPU executes the user program.

Programs and data

® can be read out from the C7 CPU using a PGHCPG)
* transferred to the C7 CPU (R& C7).

RUN

F2

The C7 CPU executes the user program.
Program and data in the C7 CPU can be read out with the programming deviedPG).
The user program cannot be downloaded or modified.

STOP

F3

The C7 CPU does not execute the user program.

Programs

® can be read out from the C7 CPU with a programming device ®G)>
® can be transferred to the C7 CPU (PGG3).

Note:

The STOP mode applies only to the C7 CPU. It dC s not apply to the C7 OP. Yoy can

still continue working with the C7 OP.

MRES

F4

Memory Reset
The memory reset on the C7 CPU (r'=2al riiemory, reload user program from flas

memory) requires a special operating . ~quence in the modes STOP and MRES
Section 2.4).

If data required by the configuratizn are deleted during memory reset, an error me
displayed by the C7 OP.

Note:

The MRES setting is n1t awiomentary contact state and the MRES mode remains
the C7 CPU, the MRES mode is only a control mode. If this mode is set permanen
C7 CPU cannot coerzte correctly, in other words, you must always reset the modg
exiting the mentu.Ly setting STOP, RUN or RUN-P.

n
see

ssage is

set. For
tly, the
e before
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Protecting Mode To prevent accidental or unauthorized mode changes on the C7 CPU,
Changes with a password protection is activated when a configuration is loaded. The
Password procedure is as follows:

1. If you attempt to change the C7 CPU mode, the active password level is
checked (password level >= 8 is necessary).

2. If the password level is not high enough, the LOGIN screen is displayed
in which the password can be enteredn 7.7).

3. Enter the password

¢ You can only change the C7 CPU mode with a valid password.

* If no key is activated within a time specified in the configuration (O to
60 minutes), an automatic logoff is started (the cu rent password level
is reset to 0, the lowest level).

¢ If no password for level 8 has been allocateqd,vau can only modify the
mode of the C7 CPU using the configurea sugeruser password (default

100.
4. If the password is recognized as being velid, you can change the C7 CPU
mode.
Exiting the Mode You can exit the C7 CPU moc @aenu by pressing th % | key.
Menu ESC
Exiting the System You also exit thesysteia.function menuby pressing th| = | key.
Function Menu ESC

C7-621/ C7-621 AS-i Control Systems
2-8 C79000-G7076-C622-01
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2.3 DI/DO Status Display (C7-621)

Selecting the You select the DI/DO status display screen in the system function menu by
DI/DO Status pressing th{ gg | key.
Display

The state of the digital I/0Os can be displayed with a C7 system function. The
displayed values are read as direct process values (PIW) of the DI and as the
process image (QW) of the DO C7 I/Os and displayed in the BIN format. It is
not possible to modify the display.

In the STOP mode, the real process state is DO = 0. The display=d process
image can, however, deviate from this (the values are those last « =t by the
control program).

Selecting the To display the DI/DO status display, you do not require a~.2perator password
DI/DO Status level. You select the DI/DO status display screen ir-the system function
Display menu by pressing th g | key.

The following data are displayed:

Bit 0.7 L1007 Bitl7  Bit1.0

DI:1111£1110 00001010
DO:10101010 11010001

Figure 2-5 Example of a Status Display on a C7-621

Te hle2-2 Explanation of the DI/DO Status Display in Figure 2-5

Display Explanation
1 DI/DO set
0 DI/DO reset
Note

The values of the DI/DO are read in and displayed at one second intervals.
Any signal state changes between the scan points are not displayed.

C7-621/ C7-621 AS-i Control Systems
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Exiting the DI/DO You exit the DI/DO status display by pressing Eﬂ;’c key.
Display

Exiting the System You also exit theSystem Functions menwby pressing thl = | key.
Function Menu ESC

C7-621/ C7-621 AS-i Control Systems
2-10 C79000-G7076-C622-01
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2.4 Memory Reset on the C7

Overview

C7 OP Memory
Reset

What Remains
After a Memory
Reset on the
C7 OP...

Memory Reset on
the C7 CPU

How to Reset the
C7 CPU Memory

If you want to set the C7 to a “neutral” state, you must reset the memory on
the C7 CPU and if required also on the C7 OP.

The C7 must be turned off. To reset the memory on the C7 OP, follow the
steps outlined below:

1. Press and hold th\ / [> Eﬁc keys simultaneously.

2. Turn on the power for the C7.
3. Hold down the keys until the first line is displayed under Fiach

The memory of the C7 OP has now been reset and the 27 QF starts up with
the English default configuration.

After resetting the memory on the C7 OP, only tr following remains:
e (C7 system function menu

e C7 OP default configuration

There are two ways of resettii¢ the memory on the C7 CPU:
*  Memory reset with th&7< PU Modesystem function
e Memory reset withi tne PG functions (refer to the STEP 7 md2aaJ)

A memory reset us ng the PG function is only possible when the C7 CPU is
in the STOP mode.

The'saauence of steps shown below explains how to reset the C7 CPU
men ory using th€7 CPU Modesystem function.

1." Turn on the power for the C7 and wait until the startup tests are
completed.
The standby message is displayed.

2. Select the system function menu by pressing the key combination

SHIFT| | 0

C7-621/ C7-621 AS-i Control Systems
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The system functions menu is displayed:

C7-621
C7 System Functions
KEY IN/OUT
Figure 2-6 System Functions Menu of the C7-621 and Function Keys
or for the C7-621 AS-i
C7-621 AS-i

C7 System Funcions
KEY AS-i

Figure 2-7 System Functions Menu ¢ ‘he C7-621 AS-i and Function Keys

3. Select the C7 CPU Modmenu by pressing tlf F1 | key.

If no paisewerd has been entered, this is requested.

4. Enter the password (entering a password is described in
[Secicn 7.9

C7-621/ C7-621 AS-i Control Systems
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Erasing the Flash
Memory

The following menu is displayed:

MODE:STOP
RUNP RUN STOP MRE

[ SF CJ DC5V I RUN ‘
[ FRCE 1 STOP

— LED Displays

Figure 2-8 “C7 CPU Modes” Menu with Function Keys

5. Select the STOP function by pressing| F3 | key.
The STOP LED is lit.

6. Select the MRES function (memory res=1, by pressin| F4 | key and
wait until the STOP LED goes off twice.

7. Immediately after the STOP LLED ranis up again:
Select STOP and immediatei, afteiwards MRES (within one second). If
you wait longer than one szconu between STOP and MRES, no memory
reset takes place.

Result:

— Ifthe STOP [ZED ‘lashes quickly for approximately 3 seconds and
then lights up..again; the memory of the C7 CPU has been reset.

— If the STOF LED of the C7 lights up without first flashing, repeat
stejps'4-and 5.

8. J fiarrasetting the memory on the C7 CPU, you must change the mode
e. olicitly to STOP or RUN/RUNP otherwise the C7 CPU remains set to
MIKES.

Note

The content of the C7 CPU flash memory is not affected by a memory reset.

How you erase the contents of the flash memory is descrion 3.8.

C7-621/ C7-621 AS-i Control Systems
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Sequence in the When the memory of the C7 CPU is reset, the STOP display flashes and the
C7 CPU During a following procedure is run through:

Memory Reset 1. The C7 CPU erases the entire user program in the work memory and in

the load memory.
2. The C7 CPU tests the hardware.

3. Ifthere is a program stored in the integrated flash memory of the
C7 CPU, its content is copied automatically to the load memory and

compiled in memory (how to erase the flash memory is
described ip Section 3.8).

If there is no program in the flash memory and work memory,
the load memory remains empty and the C7 CPU hes memory content
“0".

What Remains After you have reset the C7 CPU memory, the ‘oilowing remains:
After Resetting the

C7 CPU Memory... * The content of the diagnostic buffer

The content can be read out with aarcaramming device.
¢ The system diagnostics parame’ ars

e A user program with newly.iniu 2lized data if this has been loaded from
the flash memory.

¢ The last selected M\ ' parameter settings.

C7-621/ C7-621 AS-i Control Systems
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Controlling with the C7 CPU 3

In this Chapter The C7 CPU is described in this chapter.

The chapter describes the languages you can use and the tools y au require to
program the C7 CPU.

You can configure characteristics of the C7 CPU by assian ng appropriate

arameters. The characteristics that you can configure re fdescribed in
Chapter Section Description o Page
Overview 3.1 C7 CPU : Overview N 3-2
3.2 Programming the C7 CP4l
3.3 Performance of the <7 CPU
3.4 Test and Referen~¢ Pata Functions of the C7 CPU
3.4.1 Clock and Run<fime Meter
35 Blocks o/i the-C7 CPU 3-1
3.6 C7 Ci"'J Parameters 3-1
3.6.1 “Cycle/Clock Memory” Tab 13-18
362 | Startup” Tab B-17
3.63 “*‘-“Diagnostics/CIock” Tab 13-1§
26.0  |“Retentive Memory” Tab 3-1
[35.5 “Interrupts” Tab 3-2
3.6.6 “Cyclic Interrupts” Tab 3-2
3.6.7 “Nodes — MPI” Parameter Field in the “General’ Tdp [3-22
Page
3.7 Caculating the Cycle and Reaction Times of the 13-24
C7 CPU
3.7.1 Reaction Time 13-26
3.7.2 Example of Calculating the Cycle and Reaction Timie [3-31
3.7.3 Interrupt Reaction Time 13-34
3.74 Example of Calculating the Interrupt Reaction Timg¢  [3-3
3.75 Reproducibility of Time-Delay and Cyclic Interrupty ~ [3-3
3.8 Loading/Erasing the C7 CPU Flash Memory 3-3
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3.1 C7 CPU : Overview

Characteristics of The C7 CPU has the following features:
the C7 CPU for the
C7-621 and C7-621
AS-i ¢ 20 Kbytes of integrated load memory (RAM)

12 Kbytes of work memory

e 20 Kbytes of integrated flash memory

¢ P bus for connecting external I/Os

e Speed: approximately 0.3 ms per 1000 binary instructions
¢ Maximum 128 digital inputs/outputs can be connecte!

¢ Maximum 32 analog inputs/outputs can be conneciat

C7-621/ C7-621 AS-i Control Systems
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3.2 Programming the C7 CPU

Overview The user program that controls the process to be visualized by the C7 OP
runs on the C7 CPU.

Required Tools To develop a user program, you require the following tools:
* Programming device/PC with MPI interface and appropriate cable

e STEP 7 and the relevant documentation

e C7
Programming At present, there are three standard programming languag?=s available for
Languages programming the C7 CPU:

e STL: A statement list consists of a series of statzments. Each statement in
your program contains instructions in the ferm of ninemonics which
represent a function for the C7 CPU to perfor.

e LAD: A ladder diagram is a graphical : “ogram language that resembles
electrical circuit diagrams.

e FBD: A function block diagram i< z graphical programming language
representing the logic in logic . ~xes familiar from Boolean algebra.

C7-621/ C7-621 AS-i Control Systems
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3.3 Performance of the C7 CPU

Introduction Table 3-1 contains the most important performance characteristics of the
C7 CPU.
Table 3-1 Performance Characteristics of the C7 CPU
Characteristic C7 CPU
Work memory (integrated) 12 Kbytes

Load memory (integrated) |[® 20 Kbytes RAM
® 20 Kbytes for flash memory. FEPROM

Speed Approx. 0.3 ms
ms/1000 binary instructions
Digital inputs 128 + 16 onboard N~
Digital outputs 128 + 16 on board
Analog inputs 32 + 44n baaril
Analog outputs 32+ 2 on . oard
Process image N
¢ On board 124 to 125

Inputs |124.0to | 125.7

Outputs Q 124.0t0 Q 125.7
e External

for C7-621 for C7-621 AS-i

Inputs 10.0ta 1757 14.0to119.7

Outputs R.00Q15.7 Q4.0toQ19.7
Bit memory 2048
Counters ) \3 64
Timers ! 128
Retentive data area .~ . |2 DBs

maximum 144 data bytes in total retentive
Maximum tota" of & ! retentive 144 bytes
data
Clock I 2mGry Memory bits that can be used for the clock signal in the user program.
Number: 8 (1 memory byte); freely selectable address of a memory byte
t 5cal uata 1536 bytes in total;
256 bytes per priority class

Nesting depth 8 for each priority class;
Blocks:

OBs 12

FBs 128

FCs 128

DBs 127

SFCs 32

C7-621/ C7-621 AS-i Control Systems
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Table 3-1 Performance Characteristics of the C7 CPU

Characteristic C7 CPU
MPI interface
* Transmission rate 187.5 Kbps

® Maximum number of

32 (126 with repeater)

nodes

¢ Distance:
Without repeaters 50 m
With 2 repeaters 1100 m
With 10 repeaters in 9100 m
series

Communication via MPI

* Maximum number of 4
connections

® Clobal data circles 4

* Transmitted packets
* Received packets
* Data per packet

—

* Consistent data per packe

1 per GD circlé

1 per GD circlé

max. 22 bytes
8 bytes

Expansion C7-621

max. 4 sianal n"odules

1 If there are more than two nodes in a GD circle, oniy:onc transmitted or received packet.

C7-621/ C7-621 AS-i Control Systems
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3.4 Test and Reference Data Functions of the C7 CPU

Overview

Monitoring
Functions

3-6

The C7 CPU provides test and reference data functions that allow correct
working and ensure a defined reaction to errors or faults. The C7 CPUs also
provide a series of test and reference data functions with which the status of
the C7 CPU and the signal modules assigned to it can be queried. This means
that you can obtain information about the following on the C7 CPU and the
signal modules assigned to it:

¢ The current configuration (degree of expansion) of the C7
¢ The current parameter assignments

¢ The current states

* The current sequences

You can also modify process variables indeper dent of the user program.

The hardware and the operating syste: » o1'ine C7 CPU provide various
monitoring functions.

Any errors that occur are displayc 1 with the SF LED and the cause of the
problem is entered in the diagnostic buffer. The C7 CPU either changes to the
STOP mode or you car react to the problem using error or interrupt OBs in
the user program. The C s you can program for the C7 CPU are described in
secion 3§

Note

Please ntte triat despite comprehensive monitoring functions and error
reaction furictions, the system is not a high-safety or fail-safe system.

C7-621/ C7-621 AS-i Control Systems
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List of Reference Table 3-2 contains the reference data function of the C7 CPU. For a detailed
Data Functions description of the reference data functions, refer to the user manual.

Table 3-2 Reference Data Functions on the C7 CPU

Reference Data Functions Application

User memory Displays how much memory is currently being used, as follows:

® Load memory on the C7-621 integrated flash memory (FEPROM)
® Load memory of the C7 CPU (RAM)

* Work memory of the C7 CPU (RAM)

Blocks Displays all the available blocks and possible priority classes:
® SFCs (system functions)

* OBs (organization blocks)

* All blocks

Stacks Reads out the contents of the following:
* B stack (block stack)

® | stack (interrupt stack)

* L stack (local data stack)

Communication Displays the following:

* Total number of connections
* Frame sizes

® Transmission rate via the MF
* Reserved OP connections

* Reserved PG connections

* Free connections

Time system Displays the followingj values:
e C7time
e C7data

* Time system
® Correciunn factor
® ' Cyciw of the synchronization frames

Cycle times Esl lays the cycle times of the user program:
Monitoring time

* Length of the longest cycle

® Length of the shortest cycle

* Length of the last cycle

C7-621/ C7-621 AS-i Control Systems
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Table 3-2 Reference Data Functions on the C7 CPU, continued

Reference Data Functions Application

Diagnostic buffer Reads out the content of the diagnostic buffer:
* Date and time at which a diagnostic event occurred
* Aim of the diagnostic event

¢ Information describing the diagnostic event in greater detail, for example ¢rror
OB call with access errors

C7 CPU data Displays the following information about a C7:

* C7 type and version of the C7 CPU

* Size of the work and load memory of the C7 CPU
® Configuration of the load memory

* Number and range of the inputs, outputs, timers, counte: s and bit memory
* Area of the local data
® (7 system response

List of Test Table 3-3 contains the test functions.or e C7 CPU.
Functions

Table 3-3 Test Functions of the C7

Test Functions Application

Status variable Selected process variables ’Flputs, outputs, bit memory, timers, counters, data) can pe
monitored at a selected peint in the user program.

Force variable Selected process var.ablis (inputs, outputs, bit memory, timers, counters, data) can pe
assigned a value (t a particular point in the user program (start of the cycle, end of the cycle,
transition from<?UN— STOP) allowing operator intervention in the user program.

Block status Monitoring a block in terms of the program sequence as an aid during installation angd for
troubleshsating.
The hisek status function allows you to monitor the contents of certain registers, for example
acuuimuiators, address register, status register, DB register while instructions are being

J_axe; uted.

C7-621/ C7-621 AS-i Control Systems
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341 Clock and Run-Time Meter

Introduction The C7 CPU has a software clock.

The C7 CPU also provides a run time meter that allows you to count the
operating hours of the C7 CPU or a connected resource.

You set and read the clock using the programming device (refer &I e
7 user manual) or you can program the clock in the user program with SFCs

eference manwgystem and Standard Functicsrsd
Appendix B ).

You program the run time meter in the user program once again ' :sing SFCs
(see reference manuaystem and Standard Functicarsy Appendix B|.

Characteristics Table 3-4 lists the characteristics and functions of the Ci7 CU clock.

When you assign parameters for the C7 CPHTEP 7; yo: can also set
functions such as synchronization and a correctior..fator. For more
information refer to Section 3.6.3 and the online . 2IBTEP 7.

Table 3-4 Characteristics of the C7 C™~U Ciuck

Characteristics C7CPU
Type Software clock
Default when DT#1994-01-01-00:00:00
shipped
Backup Not possible
Run-time meter 1
Range of valiues

0 to 32767 hours

Power Off W 1en the power is turned on, the C7 CPU clock continues at the time at
which the power was turned off. Since there is no backup for the C7 CPU,
the clock does not continue to run when the power is turned off.

C7-621/ C7-621 AS-i Control Systems
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3.5 Blocks on the C7 CPU

Overview This chapter provides an overview of the blocks that can be executed on your
C7 CPU.

The operating system of the C7 CPU is designed for event-driven user
program execution. The following tables indicate which organization blocks
(OBs) the operating system calls automatically for which event.

Further The programming manual /23ddntains a detailed description of
Information event-driven user program execution. The OBs and the'start events listed
here are described in detail in the reference manual. /P8E 1n overview of

the STEP 7documentation, refex D.

C7 CPU Blocks Table 3-5 shows all the blocks that the C7 CPU can execute.

Table 3-5 Overview: C7 CPU Blocks

Block | Number | Range Maximum Size | Comment
OB 12 - 8 Khyted [ There is a list of all possible OBs
following this table.
FB 128 | 0-127 8 Kbyted -
FC 128 | 0-127 8 Kbyted” -
DB 127 | 1-127 ¢ Kbyted 0 is reserved
SFC 32 - \) - Appendix A contains a list of all SFCs for

the C7 CPU.
For a detailed description, refer to the
reference manual /235/

Section of the blnck | 2levent to program execution

C7-621/ C7-621 AS-i Control Systems
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OBs for the Scan

Cycle and Startup

Table 3-6 lists the OBs that determine the response of the C7 CPU during the
cycle and during startup.

Table 3-6 List of OBs for the Scan Cycle and Startup
Scan Cycle and Startup Called OB Possible Start Default
Events Priority of the OBs
Scan cycle OB1 11014, 11034 Lowest priority
Startup (STOP-RUN transition) OB 100 13814, 1384 —

OBs for Internal
and External

Table 3-7 lists the OBs that determine the response of the C7 CP J to
interrupts.

Interr . o
terrupts The priority of the OBs cannot be modified.
OB 35 You can set intervals of 1 ms and higher for OB 3% (cvclic interrupt OB). If
you set intervals less than 5 ms, then despite si. rt program run times for the
OB 35 program, cyclic interrupt errors can o« -ur.
Table 3-7 OBs for Internal and External Interrupts
Interrupts (Internal and Called OB Possible Su—* T Priority of the Priority
External) Events OB
Time-delay interrupt OB 20 11 4]Hv 3
Range: 1 ms to 60000 ms (can |be
setin 1 ms steps)
Cyclic interrupt OB 35 11364 12
Range: 1 ms to 60000 ms (can jbe
set in 1 ms steps; we recommend
a setting > 5 ms)
Hardware interrupt OB 40 1141, 16 |
Diagnostic interrupt i OB 82 3842, 39424 26 High

Response of the
C7 CPU if theiais
no Interrupr CS

If you do not program an interrupt OB, the C7 CPU responds as follows:

C7 CPU Changes to STOP Without ..| C7 CPU Remains in RUN Without ..

OB 20 (time delay interrupt) OB 35 (cyclic interrupt)
OB 40 (hardware interrupt)
OB 82 (diagnostic interrupt)

C7-621/ C7-621 AS-i Control Systems
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OBs for Reactions

Table 3-8 lists the OBs that influence the response of the C7 CPU to

to Errors errors/faults.
Table 3-8 OBs for Error/Fault Reactions
Error/Fault Called OB Possible Start | Default Priority
Events of the OBs
Time error OB 80 35014, 3502, 26
(for example triggered by watchdog monitoring) 35054, 3507
Power supply fault OB 81 38234, 39234 26
One of the following program errors occurred: OB 85 35A1y, 26
* Event to start an OB (for example time delay 35A34,
interrupt) occurred but the corresponding OB 39B14, 39B3.
cannot be executed
* Errorin process image updating (module doeq not
exist or defective)
* Error caused by the operating system accessing a
non-existing block (for example the DB for an
integrated function was deleted)
Communication errors OB ¢~ 35E14, 35E2%;, 26
* Wrong frame ID when receiving global data 35E6y
* The data block for the status of the global dat
does not exist or is too short
Programming error OB 121 2521y, 25224, | The same priority
(for example addressed timer does not exist) 25234, 2524, | as the OB in which
2525, 2524y, | the error occurred
2527, 2528y,
2529, 253y,
25314, 25334,
2533y, 2534y,
25354, 253Ay;
253Gy, 253K
Error in direct /0O acess OB 122 2944, 2945, | The same priority

(module defective or 'oes not exist)

as the OB in which
the error occurred

3-12
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OB 121 and 122 Note the following response of the C7 CPU to OBs 121 and 122:

Note
Note the following special reaction to OBs 121 and 122:

The CPU enters the value “0” in the following temporary variables of the
variable declaration table in the local data of the OBs:

* Byte No. 4:0B121_BLK_TYPE or OB122_BLK_TYPE
(Type of block in which the error occurred)

* Bytes No. 8 and 90B121_BLK_NUM or OB122_BLK_NUM
(Number of the block in which the error occurred)

¢ Bytes No. 10 and 110B121 PRG_ADDR or OB122_PRG_AL DR
(Address of the block in which the error occurred)

Response of the If you do not program an error OB, the C7 CPU reacts &s follows:
CPU if there is no
Error OB

C7 CPU Changes to STOP without ...] C7.CPL Remains in RUN without ...

OB 80 (Time error) (015} él (Power supply fault)
OB 85 (Program sequence error) 4
OB 87 (Communication error) |
OB 121  (Programming error)

OB 122  (Direct I/O access e:ror)

C7-621/ C7-621 AS-i Control Systems
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3.6 C7 CPU Parameters

Selectable
Characteristics of
the C7 CPU

Tool for Parameter
Assignment

When does the
C7 CPU “Adopt”
the Parameters?

/N

3-14

You can assign parameters to specify the characteristics and response of the
C7 CPU. You assign parameters in STEP 7 in various tab pages (refer to the
STEP 7 documentaticand online help of STEP 7).

Parameter fields of the C7 CPU:
* Cycle/Clock Memory

e Startup

* Retentive memory

¢ Interrupts

¢ Diagnostics

¢ MPI node address

You assign parameters to the C7 CPU" sing STE&diwvare configuration
Hardware configurationis described<1 manu&31/

The C7 CPU adopts the seiesiaa parameters (configuration data)
e After POWER ON

e After correct transfaer’of the parameters to the C7 CPU online in the STOP
mode

e After a meinury reset on the C7 CPU 2.4):
If the ivteyrated flash memory of the C7 CPU contains configuration data,
these ai 2 loaded with the exception of the MPI parameters.

Caution

After saving the program in the flash memory of the C7 (STEP 7: “Copy
RAM to ROM”), parameter settings with the exception of the MPI
parameters are lost the next time memory is reset.

C7-621/ C7-621 AS-i Control Systems
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3.6.1 “Cycle/Clock Memory” Tab

Parameter Field Table 3-9 lists the parameters of the “Cycle” parameter field from the
“Cycle” “Cycle/Clock Memory” tab.
Table 3-9 “Cycle”Parameter Field
Parameter Explanation Range of Default
Values Setting
Cycle load from To limit the slowing down of program From10to |20
communication (via the execution by communication processes, | 50
MPI) (in %) the maximum percentage cycle load can

be specified. Limiting the cycle load can
slow down communication between the
C7 CPU and a programming device or
between communicating C7 CPUs. The
operating system services such as
collection and preparation of data for
communication are not affected.

|

Functions that demand that data arc re.
without interruptions slow down rrearum
execution regardless of the<:alus st for
this parameter. Example: Rloc. status,
reading out system data.

Scan Cycle Monitoring (in| If the scan cycle exceeds ihe “Scan Cycle [ From 1 to 150
ms) Monitoring”, the C7-CF'.L.2hanges to the STOR6000
mode. The “Scar: Cycl2 Monitoring” can be
exceeded, for ex. mple due to the following:

* Communication processes
* Laige numbers of interrupts

» _Eriors in the user program (for example
endless loops).

Cycle load from self-test ' | If “Self Test= 0" is set, the C7 CPU tests |0
(in us) its internal RAM during the “Program”
cycle. This self test takes up additional
cycle time. You can enter the time by
which the (program) cycle can be
extended as a multiple of 18 (“0” = no
cyclic self test).

cannot be
modified

C7-621/ C7-621 AS-i Control Systems
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Definition of Clock Clock bits are memory bits that change their bit state periodically with a
Memory pulse-pause ratio of 1: 1. Eight fixed frequencies are defined for the C7 that
can be entered in any memory byte. The period is shown in Figure 3-1.

Clock Pulse Period Figure 3-1 shows the period and the corresponding frequency of clock pulses
generated by the “Clock Pulse Byte”.

Memort byte Period corresponds to frequency

Bt 76543210

I

‘ 0.1 sec. corresponding to 10 Hz

0.2 sec. corresponding to 5 Hz (flicteririg iight)
0.4 sec. corresponding to 2.5 Hz (fast flashing)
0.5 sec. corresponding to 2 Hz
0.8 sec. corresponding to 1.25 Hz (fiesking)
1.0 sec. corresponding to 1 Hz

1.6 sec. corresponding to 0.625 iz (<'ow flashing)
2 sec. corresponding to 0.5 Hz

Figure 3-1 Period of the CicenFulses in the “Clock Memory Byte”

“Clock Memory” Table 3-10 lists the narameters of the “Clock Memory” parameter field of the
Parameter Field “Cycle/Clock Memory” tab.

Table 3-10 “Clock Memory” Parameter Block

Parameter :—“ Explanation Range of Values| Default Setting
| C7 CPU
Clock memory T LI “Clock Memory = yes” is set, a yes/no no
memory bit must be specified
Memory byte Memory byte to be used as the “Clock] from O to 255 0
Memory Byte”.

C7-621/ C7-621 AS-i Control Systems
3-16 C79000-G7076-C622-01



Controlling with the C7 CPU

3.6.2 “Startup” Tab
“Startup” Table 3-11 lists the parameters of the “Startup” tab.
Table 3-11 Parameter Field in the “Startup” Tab Page
Parameter Explanation Range of Values Default
Setting
Hardware test on completdf “hardware test during complete restart = yes” yes/no no
restart is set, the CPU tests its internal RAM each tjime
the power supply is turned on.
Startup after Power On | Only a complete restart can be set for the Complete restart | Comg =te re-
C7 CPU. stat
Monitoring time for ... :
* Transfer of parameters Maximum time for “distributing” the parametefs from 1 to 10000 100
to modules (in ms) to the modules within the rack. (=100ms w0 1€0s)|  (=105s)
(timehac=-= 100
[ ‘,)
e Ready message from | Maximum time for the ready message from ¢™* froi> 1 to 65000 65000

modules (in ms)

modules after power on.

If the modules do not send a ready messa
during this time to the C7 CPU, the.C7 CP!J
remains in the STOP mode.

:

Tip

C7-621/C7-621 AS-i Control
C79000-G7076-C622-01

Select the largest values rur the parameters “Monitoring Time For ..." if you

are unsure of the times-equired in the C7 CPU.

Systems
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3.6.3

Diagnostics

Definition: System
Diagnostics

Example

“System
Diagnostics” Field

Table 3-12

“Diagnostics/Clock” Tab

In the “System Diagnostics” parameter field of the “Diagnostics/Clock” tab,
you decide the range within in which the C7 CPU provides you with
messages from system diagnostics.

System diagnostics involves the acquisition, evaluation and signaling of an
error within the programmable controller. System diagnostics is also
responsible for monitoring the wiring to the process so that, for example, a
wire break can be recognized by the system diagnostics.

Examples of errors that can be identified, evaluated-and signaled by system
diagnostics are as follows:

e Errors in the user program

¢ Module failures

Table 3-12 lists the parameters 0. th2 “ System Diagnostics” parameter field.

System Diagnostics” Parameter Fielt

Parameter

Explanatin

Range of Values

Default Setting

Extended functional
scope

If “Expanded Diagnestie’entries = yes” is set, 1
C7 CPU not only eiters error events but also
other events in the \'iagnostic buffer, for exam
OB calls.

he

p

e

Display cause of STO}

PIf “Display Cause of STOP = yes” is set, the
C7 CPuiautomatically sends the cause of a
STCFwiu the MPI to a node logged on for thi

purnase (PG, OP). This diagnostic message i
‘ewest” entry in the diagnostic buffer.

U7

yes/no

the

yes

Undetected . E rors

3-18

Errors that occur in the process, in other words outside the programmable
controller, are not detected by system diagnostics. Such errors for example

include “Motor Defective”. Errors of this type belong to process error

diagnostics.
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3.6.4 “Retentive Memory” Tab

Definition:

Retentive Memory

What is Retained?

Retention of Data

A memory area is retentive if its contents are retained even after a power
failure and a transition from STOP to RUN. The non-retentive area for bit
memory, timers and counters is reset following a power outage and the
transition from STOP to RUN.

The following can be retentive:
e Bit memory

e S7timers

e S7 counters

¢ Data areas (only with an integrated EPROM)

The areas that you specify in the “Retentive Memory” parameter field are
retained following a power outage and the transition froin STOP to RUN
(without battery backup).

Note the following points about data blscks.

Blocks e All DBs (retentive, non-retentive] are transferred from the integrated
EPROM to the work memory « ring startup.
¢ Data blocks or data areas \!1al you create with SFC 22 “CREAT_DB" are
non-retentive.
* Retentive data areas are retained after a power oiMatge. These data
areas are store‘( orrtne C7 CPU. The non-retentive data areas contain the
values programri.2d in the EPROM.
“Retentive Table 2-12.lists the parameters of the “Retentive Memory” tab page. The
Memory” totai retaniive area for all areas (bit memory, timers, counters and data bytes)
n ust 1ot be larger than the sum of all the parameters shown in Table 3-13.
Table 3-13 “Reteriuv= Niemory” Parameter Field
Parameter - Explanation Range of Default
Values C7 Setting
Number of‘.;emory The parameter value entered is the number of retentive 0 to 143 16

bytes from MBO

memory bytes starting at memory byte 0

from TO

Number of S7 timers

The entered parameter value is the number of retentiye S@ to 71 0
times starting at timer O (space required: 2 bytes/timer)

from CO

Number of S7 counters

The entered parameter value is the number of S7 coynter® to 64 8
starting at counter O (space required: 2 bytes/counter)

C7-621/ C7-621 AS-i Control Systems
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Table 3-13 “Retentive Memory” Parameter Field

Parameter Explanation Range of Default
Values C7 Setting
DB No. If “Data Block = yes” is set, the data block and the | yes/no
e Data block required “number of data bytes” from “data byte addrg¢gs” from1 |e 1
number must be specified. to 127

2 daeUrbtriscamoeraermve vt dhotador Lati g fes.
* Number of bytes | The start address of the data area plus the number of atfom 0 |¢ O

bytes must not exceed 8192. to 144
e Byte address e from0O | O
(start address of to 8191
the length of the
data area)
Sum of all the retentive 144 L,y;a
data

3.6.5 “Interrupts” Tab Page

“Interrupts” Table 3-14 lists the parametare.ci the “Interrupts” tab page.

The priority of the time ¢ ‘'ay interrupt OB (OB20) and the hardware
interrupt OB (OB40) cannot be modified.

Table 3-14 Parameters in the “Hardwai= Irterrupts” Tab Page

Parameter _ETplanation Range of Values| Default Setting

Time delay interrupts
Priority OB 20 The priarivy of OB 20 cannot be modified. 3 3

Hardware interrupts
Priority OB 40 | The priority of OB 40 cannot be modified. 16 16

C7-621/ C7-621 AS-i Control Systems
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3.6.6 “Cyclic Interrupt” Tab Page

Definition: Cyclic A cyclic interrupt is a periodic signal that the C7 CPU generates internally
Interrupt and that causes a “Cyclic Interrupt OB” (OB 35) to be called.

Priority The priority of OB 35 is fixed at 12. You cannot modify this value.

“Cyclic Interrupts” Table 3-15 lists the parameters of the “Cyclic Interrupts” tab page.

Table 3-15 Parameters in the “Cyclic Interrupts” Tab Page

Parameter Explanation Range of Values| D« efauﬁSetting
Priority of OB 35 You cannot modify the priority of OB 35. 12 . ) 12
Execution (in ms) Call interval of OB 35 from 1 100

to €900C
Periodicity > 5 ms For cyclic interrupts, you should set the execution to a value greater than

5 ms. If you set a value less than 5 ‘s, this increases the risk of cyclic
interrupt errors occurring due to 1 > following:

* The program run time of th&. CB 35 program
¢ The frequency and p'ogram run times of higher priority classes

e PG functions.

C7-621/ C7-621 AS-i Control Systems
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3.6.7 “Nodes — MPI” Parameter Field in the “General” Tab Page

Multipoint
Interface (MPI)

Values Following
Memory Reset

MPI Addresses of
the C7

“MPI Addresses”
Parameter Field

The properties of the multipoint interface (MPI) of the C7 CPU can be
selected in the “MPI Addresses” parameter field. You only need to change
values in this parameter field if you have networked more than one C7 or
S7-300 via the multipoint interface (MPI).

The parameters of the “MPI Addresses” parameter field have one unusual
feature: The parameter values are retained even following a memory reset.
The reason for this is that a C7 CPU must remain capakle of communication
even after a memory reset. The default parameters whe:: shipped are as
follows:

¢ Highest MPI address: 15
The C7 occupies two MPI addresses:
* One for the C7 CPU (default addres. ?)

¢ One for the C7 OP (default 8 ‘drecs 1)

Table 3-16 lists the pai. meers of the “MPI Addresses” parameter field.

Table 3-16 “MPI Addresses” Parameter Field

Parameter E:planation Range of Default
Values Setting
C7 CPU MPI address Each noau» that is networked via the MPI mustfrom 2 to 126 2

have an.address. The address assigned must only
sacunonce in the network.

|
| Yhe C7 OP has its own MPI address (Default{=

1)
Highest MPI address The highest MPI address in the network 15 31
must be specified for the following 31
reasons:
¢ So that each node is addressable 63
* The communication process runs 126

effectively.

Tip: Only assign as many MPI addresses
as necessary. This reduces the time
necessary for communication.

The “Highest MPI Address” parameter
must be the same on all MPI nodes!

Transmission rate

You cannot change the transmission rate of the 187,5 Kbps | 187.5 Kbps
MPI network

3-22
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Note

The MPI interface is the only communication interface to the C7. Take
extreme care if you decide to change these parameters.

The default settings for the programming device are MPI address 0 and
highest MPI address 15. If you set a different value, for example 31, 63 or
126, you must also adapt the highest address on the programming device/PC.

C7-621/ C7-621 AS-i Control Systems
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3.7 Calculating the Cycle and Reaction Time of the C7 CPU

In this Section

Definition
of the Cycle Time

Parts of the

This section explains how the cycle and reaction times of the C7 CPU are
made up.

The cycle time of your user program on the C7 CPU can be read out on the
programming device (refer to the programming manual 280/

An example illustrates how to calculate the cycle time.

When considering a process, the reaction time is more important. Calculating
the reaction time is explained in detail in this section. The AS-i and the OP
times are not taken into account in this section.

The cycle time is the time required for a full program scan cycle.

The cycle time consists of the following:

Cycle Time
Factors comment
Operating system run time -
: , seb.santion2.2]"
Process image transfer time (PIl and P|Q)
User program execution time ... Calculated. ~m the execution times of the individual instructions

(refer to thid:istruction List of the S7-3Q0@&nd a CPU-specific factor.

S7 timers

See Secuon 3.7|1

Communication via the MPI You sel2ct the maximum permitted load in the cycle caused by

commrmunication as a percentage of the cycle uSiFigP 7 .

Delays due to interrupts

' : Seb Sections 3.‘}'.3|and 3.]7.4

3-24
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Figure 3-2 shows the components of the cycle time

Operating | . _____ l ______ \
system ! '
User \,\ | Pl :
program : :
| Operating '
. | system :
Interruptable ! |
' User !
\\/\: program | |

.| PIQ Z i

! ! |

Figure 3-2 Components of the Cycle Time

Extension of the You should always keep in mind-thetin= cycle time of a user program can be
Cycle Time extended by the following:

e Time-driven interrupt servicneg
* Hardware interrupt sérvicing (see also Section 3.7.3)
» Diagnostics and-e:ro) processing (see also Section [3.7.3)

e Communication v:a the MPI

C7-621/ C7-621 AS-i Control Systems
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3.7.1 Reaction Time

Definition:
Reaction Time

The reaction time is the time between detecting an input signal to modifying
the output signal associated with it.

Factors The reaction time depends on the following factors:
Factors Comment
Delay of the inputs and outputs The delay times are listed in the technical data
® Of the signal modules in reference ma aldule Data.
* Of the integrated inputs/outputs of the.C7-621 CPU
Range of The actual reaction time is between a shartest'and a longest reaction time.
Fluctuation When you configure your system, you< ausialways assume the longest

3-26

reaction time.

The next section looks at the shic. *est and longest reaction time so that you
can get a general picture of th.e range by which the reaction time can vary.
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Shortest Reaction Figure 3-3 shows the conditions under which the shortest reaction time is
Time achieved.

Immediately before reading the PII, the state
i Pl of the input changes. The change in the input
signal is included in the PII.
o Operating
kS system
.5 U The change in the input signal is processe |
‘g ser in the user program.
8 program
14
The reaction of the user progran tc e
PIQ change in the input signal is appiied to the
/ outputs.

Figure 3-3 Shortest Reaction T. »e

Calculation The (shortest) reaction tiimie is made up as follows:
¢ 1 X process inpuiimage transfer time +
e 1 X operating sy:tem execution time +
e 1 X proaratn execution time +
e 1 X_pracess output image transfer time +
». F ocessing time for the S7 timers +
¢ . Delay of the inputs and outputs

This corresponds to the total made up of the cycle time and the delay of the
inputs and outputs.

C7-621/ C7-621 AS-i Control Systems
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Longest Reaction Figure 3-4 shows how the longest reaction time occurs.
Time
------- - Delay of theinputs
: . While reading in the PII, the state of the input
: PII . changes. The change is no longer included in
! ' thePIL
! Operating :
! system |
: User !
' program !
o | PI f
£, ° !
[ e -
K= I ,
2 X Pl ' Here the chi ~ge'in the input signal is
! +included.'n the PII.
! Operating :
. | system :
X User | .. Here, the change in the input signal is
' program f processed by the user program.
: “ |1 Here the reaction of the user program to the
X PIQ ' change in the input signal is applied to the
3 | '+ outputs.
‘ ' Delay of the outputs .
........ P ---"-"-""-"""="="°=-"="="="°=-="="°="°=°=-"°=-°-°-°-°-°

Sigure 3-4 Longest Reaction Time

Calculation The (longest) reaction time is made up as follows:
* 2 X process input image transfer time +
e 2 X process output image transfer time +
e 2 X operating system execution time +
* 2 X program execution time +
¢ Time for processing the S7 timers +
¢ Delay of the inputs and outputs

This corresponds to the total of twice the cycle time and delay of the inputs
and outputs including twice the bus run time.

C7-621/ C7-621 AS-i Control Systems
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Operating System
Execution Time

Process Image
Updating

User Program
Execution Time

S7 Timers

Table 3-17 contains the times you require to calculate the operating system
execution times of the C7 CPU.

The specified times apply without
¢ Test functions, for example status, force
* Functions for loading, deleting and compressing blocks

e Communication.

Table 3-17 Operating System Execution Times of the C7 CPU

Activity C7 CPU
Cycle control 770 to 134Qus

Table 3-18 contains the C7 CPU times for process imag? undating (process
image transfer time). The specified times are “ldeal Values” that can be
extended by interrupts or CPU communication

(Process image = PI)

The C7 CPU time for process image updating s calculated as follows:

K+ number of bytes in the Pl in the rack %0A
+ number of bytes in the PI in thz racks “1 to<®
+ number of bytes in the Pl o. >r BFD
= C7 CPU time

Table 3-18 Process Image Updating on the C7 CPU

Componénts— C7 CPU

K | Basic load 147 s

The 1sei program execution time consists of the sum of execution times of
tr.2 instructions and the called SFB/SFCs. You will find these execution times
in " he instruction list. You must also multiply the user program execution

t'me with a factor for the specific C7 CPU.

The factor for the C7 CPU is 1.2.

The S7 timers are updated every 10 ms.

Table 3-19 Updating the S7 Timers

Activity C7 CPU

Updating the S7 timersNumber of simultaneously active S7 timers5xs
(every 10 ms)

C7-621/ C7-621 AS-i Control Systems

C79000-G7076-C622-01

3-29



Controlling with the C7 CPU

Delay of the Inputs
and Outputs

Reducing the
Reaction Time

Extending the
Cycle by Including
Interrupts

Depending on the modules, you must take into account the following delay
times:

¢ For digital inputs: the input delay time

¢ For digital outputs:  insignificant delay times

e For relay outputs: typical delay times of 10 ms to 20 ms. The delay of
the relay outputs is also dependent on temperature

and voltage.

¢ For analog inputs: cycle time of the analog input

e For analog outputs: response time of the analog output

You can achieve faster reaction times by direct accesz.tc the 1/Os in the user
program, for example with L PIB or T PQW. In thisway.you can avoid the
reaction times as show-4.

The execution times for direct access by the CFYs to I/O modules are listed
in the instruction list.

Table 3-20 shows how the cycle:time.is extended by interrupts. The program
run time in the interrupt prioritv.clc.><' must also be added to this extension. If
several interrupts occur, the time’s of each interrupt must be added.

Table 3-20 Extending the Cycle with Interrupts
C7 CPU | Hardware | Diagnostic Time-of-sny Time Delay | Cyclic | Programming/
Interrupt | Interrupt Interiupt Interrupt Interrupt | Access Error
C7-621 Approx. Approx. :-?prox. Approx. Approx. | Approx. 760 18
730us 1000us 700us 560us 380us
C7-621/ C7-621 AS-i Control Systems
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3.7.2 Example of Calculating the Cycle and Reaction Time

Components of the
Cycle Time

Example
Configuration 1

Calculation

To recap: The cycle time consists of the following:

The process image transfer time +
The operating system execution time +
The user program execution time +

The time for processing S7 timers

You have configured the C7-621 with the following modules in a {ack:

1xCPU 314

2 x digital input modules SM 321; DI 32DC 24 V (each 4 bytes in the
PI)

2 x digital output modules SM 322; DO 8DC 24.Y//0.5A (each 4 bytes
in the PI)

According to the instruction list, the user procram-ias a run time of 1.5 ms.
There is no communication.

With this example, the cycle time ccnsists of the following times:

Process image transfer time

Process input image: 148+ &' bytex 15.6us = approx0.272 ms
Process output imag>: 148 + 8 bytex 15.6us = approx0.272 ms
Operating systein i, time

Cycle control: approxl ms

User pregrar execution time:

2poiay. 1.5 ms< CPU specific factor 1.2 £.8 ms

Ti ne for processing S7 timers

Assumption: 30 S7 timers are running.

For 30 S7 timers, one update takes the following time:

30 x 5 ps = 150us.

Adding the process image transfer time, the operating system run time
and the user program execution time, results in the following time
interval:

0.272ms +0.272 ms + 1 ms + 1.8ms = 3.34 ms.

Since the S7 timers are called every 10 ms, only one call can possibly
take place in this time interval, in other words the cycle time can only be
extended by a maximum of 158 by the S7 timers.

The cycle time is the sum of the listed times:
Cycle time =0.272ms +0.272ms +1 ms + 1.8 ms + 0.015B85 ms.

C7-621/ C7-621 AS-i Control Systems
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Components of the To recap: The reaction time is the sum of the following:

Reaction Time

2 X process input image transfer time +
2 X process output image transfer time+
2 X operating system execution time +
2 X program execution time +

Time for processing S7 timers +

Delay times of the inputs and outputs

Tip: To simplify the calculation: Calculated cycle time 2 delay times.

For the configuration in Example 1, this means 3.3441 + delay

times of the input/output modules.

Sample You have configured a C7-621 with the following.raocules in the rack:

Configuration 2

1xCPU 314

1 x digital input module SM 321; D! 34 DC 24 V (4 bytes in the process
image)

1 x digital output module SM:222, D0 ¥@C 24 V/0.5A (2 bytes in the
process image)

1 analog input module St 331; ABBL2 bits (not in the process image)

1 analog output modu. > SM 332; ACGk42 bits (not in the process
image)

User Program According t« thi= instruction list, the user program has a run time of 2.0 ms.
Taking int account the CPU-specific factor of 1.19, the run time is
approximawcly 2.4 ms. The C7 CPU has 56 active S7 timers. No activity is
necassaiy at the cycle checkpoint.

Calculation For this example, the reaction time is as follows:

3-32

Process image transfer time
Process image of the inputs: 145+ 4 bytex 15.6us = approx0.21 ms

Process image of the outputs: 147+ 2 bytex 15.6us = approx.
0.18 ms

Operating system execution time
Cycle control: approxl ms

User program execution tim2:4 ms
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¢ First subtotal: The sum of all the previously listed times used as a time
base for calculating the processing time of the S7 timers:

2x0.21 ms (Process input image transfer time)
+2x0.18 ms (Process output image transfer time)
+2x1ms (Operating system execution time)
+2x2.4ms (User program execution time)
~7.6 ms.

e Time for processing the S7 timers

A single update of 56 S7 timers takes
56x5us =280us = 0.3 ms.

Since the S7 timers are called every 10 ms, the cycle time can include a
maximum of one call, in other words the cycle time can be ext. \nded by a
maximum of 0.3 ms by the S7 timers.

¢ Second subtotal:The reaction timegithout delay times of the inputs and
outputs is calculated from the sum of the following:

7.6 ms (Result of the first'sublotal)
+0.3ms (Time for procascing the S7 timers)
=7.9 ms.

e Delay times of the inputs and outputs

— The digital input module SM 3241: D! 32DC 24 V has an input delay
of a maximum4.8 ms per 2hanie’

— The output delay of the digitea output module SM 322; DO D&
24 V/0.5A can be ignored

— The analog input'module SM 331; Ak82 bit was assigned
parameters for ncise frequency suppression of 50 Hz. This results in a
conversion<me uf 22 ms per channel. Since 8 channels are active,
this results in '« cycle time for the analog input modul&7éf ms.

— The anaivg output module SM 332; AG 42 bits was assigned
paratinaters for the measuring range 0 to 10 V. The conversion time is
(;.:2:ms per channel. Since 4 channels are active, this results in a cycle
time of 3.2 ms. The settling time for an ohmic load of 0.1 ms must be
added. This produces a response time for an analog outp:3 is.

*. Reaction times with delay times of the inputs and outputs:

e Case 1: When a digital input signal is read in, the output channel of the
digital output module is set. This results in a reaction time of:

Reactiontime=4.8ms+7.9ms =12.7.ms

e (Case 2: An analog value is read in and an analog value is output. This
results in a reaction time:

Reaction time = 176 ms + 7.9 ms + 3.3 mE37.2 ms.
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3.7.3

Definition:
Interrupt Reaction
Time

Calculation

Hardware Interrupt
Reaction Times of
the C7 CPU

Diagnostic
Interrupt Reaction
Times of the

C7 CPU

3-34

Interrupt Reaction Time

The interrupt reaction time is the time from the first occurrence of an
interrupt signal until the first statement in the interrupt OB is started.

Higher priority interrupts have precedence. This means that the interrupt
reaction time is extended by the program execution time of the higher

priority interrupt OBs and the same priority interrupt OBs that have not yet
been executed.

The interrupt reaction time is calculated as follows:

Shortest interrupt reaction time =
minimum interrupt reaction time of the¢-C'' CPU +
minimum interrupt reaction time of-the zignal modules

Longest interrupt reaction time =
maximum interrupt reaction time-of the C7 CPU +
maximum interrupt reaction tinie of the signal module

Table 3-21 shows the hardware intc rupt reaction times of the C7 CPU
(without communication).

Table 3-21 Hardware Interript Reaction Times of the CPUs
C7 CPU ! min. max.
C7 CPU -:_ 0.5 ms 1.1ms

Table 3-Z7) contains the diagnostic interrupt reaction times of the C7 CPU
(without cornmunication).

Tabiz 3-22 Diagnostic Interrupt Reaction Times of @& CPU
{ C7 CPU min. max.
C7 CPU 0.7 ms 1.3ms
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Signal Modules

Hardware Interrupt
Servicing

The hardware interrupt reaction time of the signal modules is made up as
follows:

¢ Digital input modules

Hardware interrupt reaction time = internal interrupt preparation time +
input delay

The times are listed in the data sheet of the particular digital input
module.

¢ Analog input modules

Hardware interrupt reaction time = internal interrupt preparation time +
conversion time

The internal interrupt preparation time of the analog input moa iles is
insignificant. The conversion times can be found in the date shu et of the
particular analog input module.

The diagnostic interrupt reaction time of the signal modtles is the time from
the detection of the diagnostic event by the signal module to the triggering of
the diagnostic interrupt by the signal module. This tim= Is insignificant and
can be ignored.

A hardware interrupt is serviced by cal’ing.tiie hardware interrupt OB (OB

40). Higher priority interrupts can in‘eirugt process interrupt servicing. Direct
access to the I/Os is made wher. e inistruction is executed. When the
hardware interrupt has been seiviccd, either the cyclic program is resumed or
other interrupt OBs with the sam< or lower priority are called and executed.
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3.7.4 Example of Calculating the Interrupt Reaction Time

Components of the
Interrupt Reaction
Time

Calculation

3-36

To recap: The hardware interrupt reaction time is made up of the following:
e Hardware interrupt reaction time of the CPU and
e Hardware interrupt reaction time of the signal module.

Example: You have a C7-621 consisting of a C7 CPU and 4 digital modules.
One digital input module is the SM 321; DI*®C 24V; with hardware and
diagnostic interrupt. In the parameter assignment of the CPU and the SM you
have only enabled the hardware interrupt. You do not require time-driven
execution, diagnostics and error processing. You have ¢ 2lected an input delay
of 0.5 ms for the digital input module. No activities are.ne cessary at the cycle
checkpoint. There is no communication via MPI.

In the example, the hardware interrupt reaction time is calculated as follows:
e Hardware interrupt reaction time ¢i the.C7 CPU: approx. 1.1 ms
e Hardware interrupt reaction time of the SM 321; DKIBC 24V:

— Internal interrupt preparadc 2 fime:
0.25ms

— Input delay:
0.5ms

The hardware interrzpireaction time is the sum of the listed times:

Hardware inter.t1p! reaction time = 1.1 ms + 0.25 ms + 0.5 approx.
1.85 ms.

The calculcied hardware interrupt reaction time is the time between the
occurrence of a signal at the digital input until the first statement in OB 40.

C7-621/ C7-621 AS-i Control Systems
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3.7.5 Reproducibility of Time-Delay and Cyclic Interrupts

Definition: Time Delay Interrupt:
Reproducibility The difference in time between calling the first instruction of the task and the
programmed interrupt point.

Cyclic Interrupt:

The range of variation in the time interval between two consecutive calls,
measured between the first statement of the task.

Reproducibility Table 3-23 shows the reproducibility of time delay and cyclic intel ‘upts on
the C7 CPU.

Table 3-23 Reproducibility of Time Delay and Cyclic Interruniz o1 the CPU

C7 CPU Reproducibility
Time Delay Interrupt | Cyclic Interrupt
C7 CPU approx. -1/+0.4 ms* | approx.=0.2 ms

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01 3-37



Controlling with the C7 CPU

3.8 Loading/Erasing the C7 CPU Flash Memory

Overview

Downloading User
Programs to the
Flash Memory

Erasing the Flash
Memory

3-38

When it is transferred to the C7 CPU, a user program is only transferred to
the load memory of the C7 CPU and not automatically to the C7 CPU flash
memory.

The content of the C7 CPU flash memory is not erased when the C7 CPU
memory is reset.

If you want to erase the C7 CPU flash memory, you must do this explicitly
using the PG function.

After you have transferred the user program to the lcad.rn emory of the
C7 CPU with “PLC —> Download”, you must also ¢cpy.the content of the
load memory to the flash memory using the STZP 7Z.function

“Accesible Nodes —> MPI=xx —> PLC —> Copy RAM to ROM".

The content of the flash memary < ar only be modified using the STEP 7
function “Copy RAM to ROM". Tc erase the flash memory, follow the steps
outlined below:

1. Using STEP 7, select .l OBs, FBs, FCs, DBs on the C7 CPU.

2. Using STEP 7, dalete the object selected on the C7 CPU. This deletes the

load memory.

3. Now cepy/ the empty load memory to the flash memory using the “Copy
RAM 1. ROM” STEP 7 function.

C7-621/ C7-621 AS-i Control Systems
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4.1  Slot-Oriented Address Assignment for Signal Modules

Overview

Maximum
Configuration of
the C7-621

C7-621 ~PL

IM¢21

Additional S7-300
Racks

4-2

With slot-oriented addressing (the default type of addressing) each slot
number is assigned a module start address. Depending on the type of module,
this is a digital or an analog address. This chapter explains which module
start address is assigned to which slot number. You require this information to
determine the module start addresses of the modules you are using.

Figure 4-1 shows a possible configuration with a C7-CPU with additional
S7-300 modules connected.

|
| <
‘ ‘ max. 4
I modules
= o
oo DEJ_E?U_I
Slot number IM621 4¢.5 6 7
—
[ /T
L2 ap
oeEsdg VY
oo 00
oot 0
Siot isumber 2 (C7-CPU)
! Digital address 124.0...125.7
; Analog address 128...135

Figure 4-1 Maximum Configuration of a C7-621

The C7-621 CPU occupies slot number 2.

The IM 621 does not occupy a logical slot.

You can connect a maximum of one S7-300 rack with a maximum of 4
modules to the C7-621. How to connect a rack is explained in m@dsal

C7-621/ C7-621 AS-i Control Systems
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Module Start The table below lists the module start addresses related to the slots.
Addresses

Table 4-1 Module Start Address Related to Slot Number

Module Start Slot Number
Address
2 3 4 5 6 7 Integrated I/Os
Digital 0 4 8 12 124
Analog C7- 256 | 272 | 288 | 304 128
CPU

Maximum Figure 4-2 shows a possible configuration of a C7-621 AS-iwtth the
Configuration of connection of additional S7-300 modules and AS-i modu:ies.

the C7-621 AS-i

—1
HE % 1 et

Slot number IM621 5 : 7 8

—/
@ QQD AS-i modules
AR v

oo 6= 6=
Ndogn 00 E;ng‘z’g i;;:"’g
NN 10 o ©d o ©d

¢ 'ot number 2 (C7-CPU)
Slot number 4 (C7-AS-i CP)

Figure 4-2 Maximum Configuration of a C7-621 AS-i

C7-621 CPU The C7 CPU occupies slot number 2.

C7-AS-i CP The C7 AS-i CP occupies slot number 4.

Additional S7-300 You can attach a maximum of one S7-300 rack with a maximum of 4

Racks modules to the C7-621 AS-i. How this connection is made, is explained in
manual/70/.

C7-621/ C7-621 AS-i Control Systems
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Additional AS-i You can connect 31 AS-i slaves to the C7-621 AS-i. This is explained in

Modules .

Module Start The table below lists the module start addresses related to the slots.
Addresses

Table 4-2 Module Start Address Related to the Slot Numbers

Module Start Slot Number
Address
2 3 C7-AS-i CP 5 6 7 8
4
Digital 0 4 8 12 | 16
Analog C7- 256 272,268 | 304 | 320
CPU !
4-4 C7-621/ C7-621 AS-i Control Systems

C79000-G7076-C622-01



Addressing, Parameter Assignment and Functions of the C7 I/OS

4.2  Addressing the C7 Digital 1/0Os

Overview The following section describes the addressing of the integrated digital 1/Os.
You require this information to be able to address the channels of the digital
inputs and outputs in the user program.

Address Range The addresses of the digital I/0s for inputs and outputs are between 124.0
and 125.7.
Figure 4-3 shows the scheme for addressing the individual channels of the
digital 1/0Os.
Digital inputs
} Bottom view 01 thaC7

0.0 |° °| | —— Address 124.0

0.1]° o| | —— Address 124.1 3yte address:

0.2 |° o — Digital

0.3 |0 o inputs/outputs

0.4 |o o Start address

o5l | byte 0

0.6 |° N

0.7 |° ° o ddiess 124.7 —

1.0 |° o| | —Aa.ress 125.0

1.1 |o b| | — -Address 125.1

1.2 |o % Byte address:

13 o o, ‘ Digital

1.4 | |o. | inputs/outputs

1.5 [c o Start address byte 1

16 |o o

\1 7L ol_| —— Address 125.7
AN
Digital outputs

Figure 4-3 Addresses of the Digital Inputs/Outputs
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4.3 Use and Functions of the C7 Analog 1/0Os

In this Section

This section explains the following:
¢ Basic terminology for analog value processing
* How to address analog I/Os

¢ The behavior of the individual analog input channels and the analog
output channel

4.3.1  Addressing Analog 1/Os

Analog Function
Addresses

4-6

The address of an analog input or output channeliis always a word address.
The channel address is based on the module start.address.

The analog I/Os have the same start addresses for the analog input and
analog output channels.

Figure 4-4 shows which channe addiasses result. You can see that for the
analog I/Os, the analog input Cnaniiel and the analog output channel are
addressed beginning with fiie saine start address.

Right-hand view of the C7

— Analog inputs
o All-U
a1 | AL } Channel 0: Address PIW128
° All1-M
° Al2-U
o Al2-1 ( Channel 1: Address PIW130
N ° Al2-M
{ ° AIB-U L channel 2: Address PIW132
' ° Al3-I
° Al3-M
o Al4-U Channel 3: Address PIW134
: Ald-| Analog output
a1 [ ne
° AO-U
° AO-I| } Channel 0: Address PQW128
Lkl | |AO-M

Figure 4-4 Addresses of the Analog Inputs and Outputs
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4.3.2

Overview

Analog Value

Analog Value Representation

The analog value representation (an analog value in binary form) is the same
in all C7 analog inputs and in the analog output.

This section shows the analog valuesdibmeasuring ranges or output
ranges that can be used with the C7 analog 1/Os.

The digitalized analog value is the same for input and output values with the

Representation same nominal range.
Analog values are represented as two’s compliment.
Table 4-3 shows the analog value representation of the analoca /Qs:
Table 4-3 Analog Value Representation
Resolution Analog Value g
Bit number 15 14 13 12 11 10 9 8 7 6 ~5 ~ 4 3 2 1 0

Value of the bits

25

S 214 9213 212 211 210 29 28 [ 27 25 24 23 22 21 90

Sign

12-Bit Resolution

The sign (S) of the analog value is »lways in bit number 15:
Y HOH — +

o 17 > —

The resolution is 12 vits. The analog value is entered left-justified in the
ACCU. The. unaccupied less significant bits are written with “

Table 4-%-shows a bit pattern illustrating how the unused places are padded
with “C”with the 12-bit resolution.

Table 4-4 Bit Patterr of ¢ 12-Bit Analog Value (Example)
Resolution i Analog Value
Bit number |15 14 13 12 11 10 9 8|7 6 5 4

12-hit analey vae
(including sign)

o 1 o o0 o0 1 1 0JO 1 1 1 0 O o0 O

C7-621/ C7-621 AS-i Control Systems
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4.3.3  Analog Value Representation for the Measuring Ranges of the
Analog Inputs

Overview

How to Read the
Measured Value
Tables

Measured Value

The tables in this chapter contain the digitalized analog values for the
measuring ranges of the analog inputs.

Table 4-5 shows the representation of the binary analog values and the
corresponding decimal or hexadecimal representation of the units of the
analog values.

Table 4-6 contains digitalized analog values for various i 1easuring ranges.

Since the binary representation of the analog values(iz al\vays the same, this
table contains only the comparison of the measuring ranges and the units.

This makes the table clearer and easier to reac. The corresponding binary
representation of the measured values can be seen in Table 4-5.

With the 12-bit resolution, the bits.ri.arked with “x” are irrelevant.

Resolution
Table 4-5 Possible Resolutions of Analog Values
Resolution in Bits Units Analog Value
(Including Sign) Decimal Hexadecimal ! High Byte Low Byte
12 16 100 S0000000 0001xxxX

4-8
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Voltage and Table 4-6 contains the representation of the digitalized voltage measuring
Current Measuring range for £10 V and the digitalized current rang£s20 mA.
Ranges
Table 4-6 Representation of the Digitalized Measuring Value of the Analog Inputs (Voltage and Current
Measuring Ranges)
Measuring | Measuring Units
Range Range + 20 _ _ Range
+ 10V mA Decimal | Hexadecimal
= 11.759 = 23.516 32767 TFRy Overflow
11.7589 23.515 32511 7TEFF4
Overload range
10.0004 20.0007 27649 6C014
10.00 20.000 27648 6C004 \
7.50 14.998 20736 51004
Nominal range
-7.50 -14.998 -20736 AFO004
- 10.00 - 20.000 -27648 94004
- 10.0004 - 20.0007 -27649 93FF4 N
Underlozd 1anye
- 11.759 - 23.516 -32512 81004
<-11.759 <- 23.516 -32768 80004 Cruerflow

C7-621/ C7-621 AS-i Control Systems
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4.3.4  Analog Value Representation for the Output Range of the Analog

Outputs
Table for Output Table 4-7 contains the analog output range of the analog output.
Ranges
Voltage/Current Table 4-7 contains the representation of the voltage output rangé V
Output Ranges and the current output range 20 mA.

Table 4-7 Representation of the Analog Output Range of the Analog Output (Voltage: Current Output Ranges)

Output Output Units 'Y
Range Range Rarge
+ 10V + 20 mA Decimal Hexadecimal
0 0 > 32511 > 7EFRy Overflow
11.7589 23.515 32511 TEFRy
Ove. nad (ange
10.0004 20.0007 27649 6C014
+
10.0000 20.000 27648 6CO0G ‘
0 0 0 o
0 : : Nominal range
- 691 E50Q4
-6913 E4FRy
\
-10.0000 -20.009 l - 27648 9400y
10.0004 \ _ 27649 93FF; | Underload range
-11.7589 \ 23.515 - 32512 81004
R <-32513 | <810Q; | Underflow

C7-621/ C7-621 AS-i Control Systems
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4.4  Examples of Programming the Analog I/Os

Overview The following examples of programming the analog 1/Os will help to
familiarize you with programming the C7 1/Os.

The following examples are used:
¢ Block for scaling analog output values

* Block for scaling analog input values

44.1 Block for Scaling Analog Output Values

Block Function This block (FC127) converts the setpoint specifieaas’a floating-point number
in a memory double word to the corresponding h. ‘adecimal pattern (=analog
value) to be output to a peripheral output.woi.'. A simple calculation is
programmed.

1. First the setpoint is related to the el range (RANGE_DEC) resulting
from the difference (upper liri *—"ouver limit).
The result is a percentage ¢f the absolute setpoint. This is the same in the
floating-point representation and in the hexadecimal representation.

2. Finally, depending on wnether the measuring range is monopolar or
bipolar, the entite rarige (RANGE_HEX) is calculated from the difference
(UL = LL).

3. The previcusly calculated percentage (PERCENT) is now related to the
entire.hiexadecimal range (RANGE_HEX).

The result is the absolute value to be output.

4. Finally, the lower limit (LL) is added to this value as an offset.

(&

The resulting bit pattern is then output.

Summary.githe PERCENT = (setpoint — lower limit) / (upper limit — lower limit)
Formulas RANGE_DEC = upper limit — lower limit

RANGE_HEX = UL — LL

Channel = PERCENT * RANGE_HEX + LL

C7-621/ C7-621 AS-i Control Systems
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The Statements in The program in FC127 contains the following statements:
FC127
FUNCTION FC 127 : void

var_input
lowerlimit : DWORD
upperlimit : DWORD
setpoint : DWORD;
end_var
var_temp
LL : DWORD;
UL : DWORD;
RANGE_DEC : DWORD;
RANGE_HEX : DWORD;
PERCENT : DWORD;
end_var
BEGIN
[*** Determine between monopolar or bipoler range ***
L lowerlimit; // lowe. ‘mit negative?
L 0.0; [/ X'=S => bipolar range
<R;
JC bipo;
L DW#16#0000_0000; /l Monopolar range lower limit
T LL;
JU rech;
bipo: NOP 0;
L W#16#9402: /I Bipolar range lower limit
ITD;
T LL;
[F**Calcalation of the range (hexadecimal) ***
rach=NOP 0;
L W#16#6C00; /I upper limit for monopolar and bipolar
/[range same
ITD;
L LL;
_D’
T RANGE_HEX; /I Buffer difference
/[*** Relate setpoint to entire range ***
L upperlimit; /l Calculate range
L lowerlimit;
_R’
T RANGE_DEC;
L setpoint; /I Relate setpoint to entire range
L lowerlimit;
-R,
L RANGE_DEC;
IR;
T PERCENT;

C7-621/ C7-621 AS-i Control Systems
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Calling FC127 in
OB1

/[*** calculate hex pattern to output ***

L RANGE_HEX; /I Relate hex value to entire range
DTR;
L PERCENT;
*R,
L LL; /l Add offset
DTR;
+R;
RND; /[Convert floating-point
/ to 32 bit integer
T Channel; /[Output result

The FC127 call is explained below in the form of an example.

Before the call, the range limits and the setpoint must be roueatc memory
double words. This is necessary so that it is possible to wo:k viith variable
values. Generally “upperlimit” and “lowerlimit” are fixed; the “setpoint” is
variable.

This can be achieved by setting the “upperlimic’-and.“.owerlimit” to
“REAL” in the declaration section of FC127. To re aain more flexible for test
purposes, this variant was not used.

Sequence of statements in OB1

ORGANIZATION_BLOCK 0OB1
var_temp
start_info : ari2y '0..19] of byte;
end_var
BEGIN

L -10.0;
T MDO;

L 10.0;
T MD4;

L2.2
T.1D8;

CALL FC 127 (
lowerlimit := MDO,
upperlimit := MD4,
setpoint := MD8,
Channel := PQW272
);

END_ORGANIZATION_BLOCK

C7-621/ C7-621 AS-i Control Systems
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4.4.2 Block for Scaling Analog Input Values

Block Function

Summary of the
Formulas

Sequence of
Statements in
FC126

4-14

This block (FC126) converts the process value available as a hexadecimal
number in a peripheral input word to a corresponding floating point number
that can be entered in a memory double word. A simple calculation is
programmed.

1. The process value is first related to the total range (RANGE_HEX)
resulting from the difference (UL — LL).

This produces the absolute process value as a percentage. This is the same
in the floating point representation and in the hexadecimal representation.

2. Finally depending on whether the measuring range.is monopolar or
bipolar, the total range is calculated in floating po:nt.representation from
the difference (UL — LL).

3. The percentage calculated above (PERCENTYis now related to the entire
floating point range.

The result is the value read in.
4. Finally, the lower limit (LL) is.2dc >d to this value as an offset.

5. The resulting floating pointriun.uer is output.

PERCENT = (channe!:= L ) / (UL —LL)
RANGE_HEX = UL —_l.
Process value =-PERCENT * (upperlimit — lower limit) + lower limit

The progi>m in FC126 contains the following statements:
FUMNCTICN FC 126 : void

var.iriput
lowerlimit : DWORD;
upperlimit : DWORD;
Channel : WORD;
end_var
var_output
Actvalue : DWORD;
end_var
var_temp
LL : DWORD;
RANGE_HEX : DWORD;
PERCENT : DWORD;
end_var
BEGIN

C7-621/ C7-621 AS-i Control Systems
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/[ *** Determine between monopolar or bipolar range ***
L lowerlimit; /I lowerlimit negative?

L 0.0; /I YES => bipolar range
<R;

JC bipo;

L DW#16#000_00000; / Monopolar range lower limit
T LL;
JU rech;

bipo: NOP 0;

L W#16#9400; /I Bipolarer range lower limit
ITD;

T LL;

/I *** Calculation of the range (hexadecimal) ***
rech: NOP O;

L W#16#6CO00; /I Upper limit for monpaiar aiid bipolar
/l range same

ITD;

L LL;

_D,

T RANGE_HEX; /I Buffer diffe.2nce

/I *** Relate actual value to entire rangz ***

L Channel; /I Re'aw input value to entire range
ITD;

L LL;

_D,

DTR;

L RANGE_HEX;

DTR;

IR;

T PERCENT;

I/ *** Calculatefloating-point number ***

L upperiiit; /I Calculate floating-point range
L lov :eritmit;

-\ ‘;

L ’ERCENT;

*I?’

L lowerlimit;

+R;

T Actvalue;

END_FUNCTION

C7-621/ C7-621 AS-i Control Systems
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Calling FC126 in
OB1

4-16

The FC126 call is explained below in the form of an example.

Before the call, the range limits must be routed to memory double words.
This is necessary so that it is possible to work with variable values. Generally
“upperlimit” and “lowerlimit” are fixed.

This can be achieved by setting the “upperlimit” and “lowerlimit” to
“REAL” in the declaration section of FC126. To remain more flexible for test
purposes, this variant was not used.

Sequence of statements in OB1

ORGANIZATION_BLOCK OB1
var_temp
start_info : array [0..19] of byte;
end_var
BEGIN

L 10.0;
T MD4;

L -10.0;
T MDO;

CALL FC 126 (
[bwerlimit := MDO,
upperlimit := MD4,
channel := PEW272,
Actvalue := MD8
);
END_ORGANIZATION BLOCK

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



Introduction to AS-i 5

Overview Chapters 5 and 6 describe the system concept, the functions and
programming of the C7-621 AS-i.

To familiarize yourself with the topic of AS-i, we recommend thefc 'owing
reading:

* Read the AS-i brochure
Actuator-Sensor Interface
Order number E20001-P285-A< 27-v2-7600
that can be ordered from all Siemens offices (nd service centers.

e For a general overview, read this ckapte..

e The functions, programming.and.operation of the C7-621 AS-i are
explained ip Chapter B.

Chapter Section Description Page

Overview 5.1 Introducicn 5-2
5.2 AS-i-Sys.2m Concept
5.2.1 SysE] Characteristics and Important Data
53 _‘_E‘?é C7 AS-i CP for C7-621 AS-i
5.4 | Further AS-i System Components
(141 [The As-i Cable
532  |AS-iModules 5-1
5.4.3 AS-i Repeater / Extender 5-1
5.4.4 Sensors/Actuators with an Integrated AS-i Connectipn [5-13
55 The Master Mode — Commands, Sequence, 5-14

Programming

5.5.1 Operating Phases and Functions 5-1
Note

The As-i attachment is implemented with the C7-621 AS-i with an
integrated AS-i master module. In this chapter, the C7-AS-i CP is called the
AS-i master module in the C7-621 AS-i.

C7-621 / C7-621 AS-i Control Systems
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5.1 Introduction

Overview

5-2

The actuator/sensor interface, abbreviatedlSe, is a connection system for
the lowest process level in automation systems. The cable harnesses
previously found at this level are replaced by a single electrical cable, the
AS-i cable. Using the AS-i cable and the AS-Interface master, the simplest
binary sensors and actuators can be connected to the control devices at the
field level via AS-i modules.

AS-Interface is the product name within the SIMATIC system for this AS-i
technology which has been proposed for international standardization.

The following diagram illustrates the position of AS-Inter ace and AS-i
within the automation system.

AS-Interface

/
7/ M [industrial Ethernet
|
-
A

Cell level ﬁ
il
‘
Field ivvel ﬁ]
FrOCess
~oevel

Figure 5-1 Position of AS-i in the Automation Hierarchy
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Main
Characteristics of
AS-i

AS-Interface is distinguished by several main characteristics:

AS-Interface is optimized for connecting binary sensors and actuators.
The AS-i cable is used both for data exchange between the
sensors/actuators and the master as well as for power supply to the
sensors and actuators.

Simple and cost-effective wiring: simple installation with the
“penetration” technique, high flexibility with tree-like wiring.

Fast cycle times: the AS-Interface master requires a maximum of 5 ms for
cyclic data exchange with up to 31 stations.

Stations on the AS-i cable can either be sensors/actuators with an
integrated AS-i connector or AS-i modules to which up to four
conventional binary sensors/actuators can be connected.

With AS-i modules, up to 124 actuators and 124 sensors.can.ke operated
on the AS-i cable

C7-621/ C7-621 AS-i Control Systems

C79000-G7076-C622-01

5-3



Introduction to AS-i

5.2 AS-i System Concept

System The following system components make up an AS-i network:
Components
Table 5-1 System Components for an AS-i Network
AS-i Explanation
C7-AS-i CP C7-621 AS-i
AS-i Module In AS-i, a module concept is define d so that there is a

block-like interconnection of AS« st :tions (sensors
and actuators) via so-called AS+i modules.

The following distinction is mzaue between user
modules:

* Theactive AS-i roodule with an integrated AS-i
chip; using thi. .up to four conventional sensors
and actuat:rs can be connected.

e Thepas.veAS-i module; this functions as a
distrioutor and provides a connection for up to
fcur sensors and actuators with an integrated AS-i
hip.

AS-i Cable | h2 AS-i cable, designed as an unshielded 2-wire
cable, transfers signals and the power supply for the
sensors and actuators connected using AS-i modules.

AS-i Power Supply | The AS-i power supply unit supplies power for the
Unit AS-interface/AS-i stations connected to the AS-i
cable. For actuators with particularly high power
requirements, the AS-i power supply unit can, if
- necessary, be supplemented by a separate auxiliaty
| power supply unit (for example using a special use

—

module).
Sensors with an These sensors can be connected directly to the AS-i
Integrated AS-i cable. As slaves in the AS-i network, they have four
Chip bits of data available with which additional

information over and above the basic switching
information can be transmitted (e.qg. coil failure).

Example of an The following diagram illustrates how the described components can be

AS-i Network interconnected. The tree structure is particularly clear. Networking is not
restricted to one type of cable. If necessary, appropriate modules or “T
pieces” can be used to change to a simple 2-wire cable.

C7-621/ C7-621 AS-i Control Systems
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Note

The technical requirements such as the conductor cross-section, the voltage
drop and the length of cables must be met in compliance with the AS-i
specification (see /1/ and /2/).

C7-AS-i CP -
24VDC T 1 < AS-i power supply unit
ogoooog VY
oooog oo
oooog oo
C7-621 AS-i
it (Slave 2)
- ] - ° Sona. BERO
Branch with int. AS-i
ranc
. . Branch M12
Inductive BERO| (without chip)
with int. AS-i
Slavel
( ) Pushbutton
L (=
4E module Solenoid valve

for connecting
standard sensors Lamp
(slave3)

S andard sensor
e.y. position switch

Standard sensor
e.g. ind. BERO
[(TIT]

4A module with relay contacts
for connecting

standard actuators

(slaved)

0000
N [
O000O
W 1S shaped cable
® Round AS-i 24 VDC contactor

Standard power supply unit 24 VDC
for ext. supply to
standard actuators

Figure 5-2 Example of the Configuration of an AS-i Network with Nodes
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5.2.1 System Characteristics and Important Data

How AS-i The AS-interface/AS-i system operates as outlined below:

Functions

Master-slave access technique

The AS-interface is a “single master system”, this means that there is only
one master per line section which controls the data exchange. It polls all
the slaves one after the other and waits for a reply.

Electronic address setting

The address of the slave is its identifier. This only oczurs once within a
AS-interface/AS-i system. The setting can either be r.ade using the
integrated C7-621 addressing function 3.2) or using a
programming and diagnostic device. This addrzas is then stored
permanently on the slave.

When shipped, the slaves always have the aadress “0".
Operating reliability and flexibility

The transmission technique uses (cuirrent modulation) guarantees high
operating reliability. The mas “r monitors the voltage on the cable and the
transferred data. It detects‘uvancinission errors and the failure of slaves

and sends a message totha’LC. The user can then react to this message.

Exchange or additior. ~f siaves during normal operation does not impair
communication witk the other stations.

Physical The most infperiant physical characteristics of the AS-interface/AS-i system
Characteristics of and its calnpernents:
AS-i

5-6

2-wire cable for data and power supply

A'simple 2-wire cable with a cross-section of 2 x 1.540an be used.
Shielding or twisting is not necessary. Both the data and the power supply
are transferred on this cable. The power available depends on the AS-i
power supply unit used.

For optimum wiring, the mechanically coded AS-i cable is available
preventing the connections being reversed and making simple contact
with the AS-i user modules using the penetration technique.

Tree structure network with a cable length up to 100 m

The “tree structure” of the AS interface allows any point on a cable
section to be used as the start of a new branch. Loops are not permitted.
The total length of all subsections can be up to 100 m.

Direct integration

Practically all the electronics required for a slave has been integrated on a
special IC. This allows the AS-i connector to be integrated directly in
binary actuators or sensors. All the required components can be installed
within a space of approximately 2 8m

C7-621/ C7-621 AS-i Control Systems
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Limits

More functions, better customer utilization

Direct integration allows devices to be equipped with a wide range of
functions. Four data and four parameter lines are available. Such
“intelligent” actuators/sensors increase the possibilities, for example
monitoring, parameter assignment, wear or pollution checks etc.

Additional voltage supply when more power is required
An external source of power can be provided for slaves with a higher
power requirement (see /1] in Appendix|D).

Cycle time max. 5ms

The AS-interface uses constant message lengths. Complicate ! procedures
for controlling transmission and identifying message length: er data
formats are not required. This makes it possible for a master 1o poll all
connected slaves within a maximum of 5ms and to ugdawe’'the data both
on the master and slave.

Maximum of 31 Slaves

Slaves are the input and output channels of AC -interface/AS-i system.
They are only active when called by the master. They trigger actions or
transmit reactions to the master when ¢ =imanded. Each slave is
identified by its own address (1 t0.31).

Maximum of 124 binary static s

Each slave can transmit 4 its, of data. Special modules allow each of
these bits to be used for 2’binary actuator or a binary sensor. This means
that there can be a ntaximum of 124 binary nodes on one AS-i cable. All
typical actuators ¢r sznisors can be connected to the AS-interface/AS
interface in this; way."The modules are used as distributed inputs/outputs.

C7-621/ C7-621 AS-i Control Systems
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5.3 The C7-AS-i CP for C7-621 AS-i

Overview

The C7-AS-i CP is integrated in controllers of the C7-300 series.
The C7-AS-i CP is designed for two types of operation:

Standard operation

Standard operation is intended for particularly simple installation and
programming of AS-i.

In this type of operation, the AS-i CP operates like an I1/O module. It
occupies 16 input and 16 output bytes in the analog area of the controller. In
this operation, the slaves are assigned the default value »f the paramgter (F
stored on the interface module.

Parameters and commands cannot be transferrec in standard operation.
Extended operation

In extended operation, the full range of functions according to the AS-i
master specification is available (see /2. For this mode, an additional
function block is available for the P'C wiich is supplied on diskette along
with this manual. By using this fi actica block, master calls can also be
executed by the control progrzin iraddition to standard operation.

AS-i.. wer supply unit

AS-i PS unit

C7-621 AS-i

24VDC

Passive / S#i.uses module
(witheut s\ ve ASIC) Active

Binary sensors and actuators ) )
with slave ASIC Active or passive

N
As an alternative to the power
supply unit in the sensor net-
work

65 of] AS-iuser module
| F;—Q“j (with slave ASIC)

AS-i cable

(4 x Slave)

Binary sensors and actuators
without slave ASIC

AS-interface user module
=7

= Slave ASIC

L

Actuator or sensor
Branch of the with direct attachment

AS-i cable

Figure 5-3
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5.4  Further AS-i System Components

Overview

As well as the AS-interface masters described in this manual, the components
of the AS-i transmission system and the AS-i slaves are also required. The
following sections provide an overview of the basic characteristics and
interaction of these components.

Due to the continuing development of new AS-i system components, a
complete presentation of all the currently available components is not
possible. Refer to the available system catalogs /3/ and ask your Siemens
office for more information.

54.1 The AS-i Cable

Overview

Attaching to the
AS-i Cable

The AS-i cable (shaped cable) allows simrie >nd fast installation of a
AS-interface system. The AS-i cable is a'r.kerized 2-wire cable

(2 x 1.5 mm). The profile cross section orevents stations being connected
with incorrect polarity.

The AS-i cable is contacted 1:sing the penetration technique. Contact blades
penetrate the rubber jacket.and make contact with the two wires. This
guarantees low contéctresistance and ensures a reliable data connection. The
cable does not ne2d tu-e cut, have its insulation removed or be screwed. For
this type of connecticn, there are coupling modules designed for the
penetration tachnigue.

Figure 5-4 Cross Section of the Cable

The jacket of the AS-i cable is rubber. If modules need to be moved after
they have been connected to the AS-i cable this is possible without causing
any problems. The AS-i cable is “self-healing”. This means that the holes
made by the contact blades in the rubber jacket of the cable close themselves
and revert to the type of protection IP67. When the cable is installed in an
AS-i module, the cable seals the openings. The type of protection IP67 is
therefore achieved.

C7-621/ C7-621 AS-i Control Systems
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Using Other 2-Wire Apart from the special AS-i cable, any 2-wire cable with a cross-section of

Cables 2 x 1.5 mnd can be used. Shielding or twisting is not necessary. For the
transition from the special AS-i cable to a different cable (e.g. a standard
round cable) there is a special module available without integrated
electronics (transition from the AS-i cable to four M12 connectors and
transition from the AS-i cable to one M12 connector).

54.2 AS-i Modules

Overview Within the AS-i system, the AS-i modules can be carnpared with input and
output modules. They connect actuators or sensa.s to the C7-AS-i CP.

Attaching AS-i The actuators/sensors are connected-via M12 connectors. The pin assignment

Modules corresponds to DIN IEC 947 5-2. The 1. ~dules with dimensions of
approximately 45 x 45 x 80 mm are' 1sed locally on the machine itself. They
are connected via the AS-i cablz and nave the degree of protection IP67.

The following modules must.b= distinguished:

¢ Theactive AS-i modu » with integrated AS-i chip; using this,
conventional sensurs aid actuators can be connected. Every normal
actuator or senscr cun therefore be networked via AS-interface.

* ThepassiveAS-i module: This does not contain its own electronics and
allows thz connection of AS-i sensors and actuators with integrated AS-i
chips:

The modiles are designed so that a uniform electro-mechanical interface to
th&.aSei cable can be created. This is achieved with the uniform lower
section of the module, which is therefore also known as a coupling module.

C7-621/ C7-621 AS-i Control Systems
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5.4.3  AS-i Repeater / Extender

Overview The AS-Interface repeater and extender is designed for use in an
actuator-sensor interface environment.

This device is used to extend the possible span of the actuator-sensor
interface beyond the maximum of 100 m. An existing 100 m segment can be
extended by up to two further 100 m segments. The possible configurations
are described in the installation instructions.

Repeater The AS-Interface repeater is used when slaves are operated on ¢ Il cable
segments. Each AS-Interface segment (before and after the renec ter) then
requires its own AS-Interface power supply unit. The repeatei.lias the
following features:

e Extension of the cable length to a maximum of 300 m,

¢ Slaves can be used on both sides of the repea‘er

* A separate AS-Interface power supply unitis. >quired for each segment
* The two cable sections are electricallv ‘sole:ed

e Separate display of the correct voltage for each side

¢ Installed in a standard user 1. 2du!2/nousing

Using the repeater
C7-621 AS-i

N |
= \| Miaster

max. 100 m AS-Interface cable max. 100 m AS-Interface cable

-

AS-Interface power
supply unit

Il

AS-Interface power
supply unit

Repeater

Figure 5-5 Using the Repeater

C7-621/ C7-621 AS-i Control Systems
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Extender

5-12

The AS-Interface extender is used when the master is installed at a greater

distance from the actual AS-Interface installation:

¢ The master can be up to 100 m from the AS-Interface segment

¢ Slaves are only attached on the side away from the master

e Power supply is only required on the side away from the master

* No electrical isolation of the two cable sections
¢ Display of the correct voltage
¢ Installed in a standard user module housing

* The FK-E coupling module is used as the base

Using the cxtender
C7-621 AS-i

Master

max. 100 m AS-Interface cahic max. 100 m AS-Interface cable
<3

AS-Interface power
supply unit

| g

INl

Extender

Figuia 5-6 Using the Extender
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54.4 Sensors/Actuators with an Integrated AS-i Connection

Overview The AS-i chip is particularly important in the AS-i system. It permits the use
of sensors and actuators with an integrated AS-i connection.

2cmS Slave The electronics required by the AS-i chip requires very little space.

Electronics The AS-i chip provides the sensor with four data outputs and inputs as well

as four parameter outputs. With these additional parameter outputs, it is
possible to assign parameters to intelligent sensors via the AS-i cable (for
example setting various switching ranges with a sonar BERO).

Sensors with an integrated AS-i connection are available from Sie nens and
other manufacturers. For further information refer to the cataiogs.

4daahines
hidirecdonal

- AS-i chip
AS-i cable

4 parameter lines

Sensor electronics

Figure 5-7 Block Diagriim of an AS-i Slave

C7-621/ C7-621 AS-i Control Systems
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5.5 The Master Mode - Commands, Sequence, Programming

Overview The tasks and functions of a C7-AS-i CP are described below.

This section is important for understanding the functions, modes and
interfaces available with the AS-interface.

How the The AS-interface-AS interface operates on the master-slave principle. This
Master/Slave means that the C7-AS-i CP connected to the AS-i cable controls the data
Principle exchange with up to 31 slaves via the interface to the AS-i cable.
Functions

The following diagram illustrates the two interfaces of th.. AS-interface
master CP and the AS-i CP or AS-i slave. The proce<s d ta and parameter
assignment commands are transferred via these cata.naths between the
C7 CPU and the master CP.

(" PLC/PC l AS-i Slave
CPU AS-i
Master Lita lios
User CP Taths
Program Data Paths

Configuration Parameters

L Address
AS-i Cable
Figure 5-8 Master-Slave Structure
AS-i Specification rtie AS-i master specification distinguishes masters with different ranges of

functions known as a “profile”.

With the C7-621 AS-i, two different master classes are distinguished (MO,
M1). The AS-i specification stipulates which functions a master in a
particular class must be able to perform.

The profiles have the following practical significance:
¢ Master profile MO:

The master can exchange 1/O data with the individual stations. The
master is configured by using the station configuration found on the cable
known as the “desired configuration”.

e Master profile M1.:

This profile covers all the functions according to the AS-i master
specification.

C7-621/ C7-621 AS-i Control Systems
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In keeping with this graded concept, different function modes are available.

These profiles are also used to match the handling of the C7-AS-i CP to the
particular requirements especially keeping handling simple for the normal

mode:
Function modes Range of functions of the interfaces of the
(Master profile) C7-AS-i CP
- i e D
Read and write I/O data Standard op.
(VD) MSDOS /
Windows
- Read and write 1/0 data EXt:rgggg interfacs
- Modification of slave parameters ﬁJh FC
possible LAl )
- Comparison of actual/expected AS-_3422
configuration
- Test / diagnostics ( ‘
(1) \
_ J

Figure 5-9 Range of Functioris of e Interfaces and Operating Modes

C7-621/ C7-621 AS-i Control Systems
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Standard The C7-AS-i CP can control the connected AS-i slaves in standard operation
Operation with the without requiring extra instructions in the PLC user program.
C7-AS-i CP

The operating and display elements of the C7-621 AS-i are adequate to
initialize the slaves and to trigger and monitor cyclic operation. Standard
operation is adequate for many tasks. This meets the requirements of master
profile MO.

Note

If you decide to use standard operation, you can skip the remaining sections
in this chapter. Continue readin 6.2 to find out the steps required

for installation and operating the C7-AS-i CP in standard operation.

Extended In extended operation, the complete range of possipbllities stipulated in the
Operation with the AS-i specification for controlling the AS-i slaves with the user program is
AS-i CP available.

To use these functions, you require ada. ‘onal software.

The AS-i Slave The AS-i slave contains an in‘egrated circuit (ASIC) which allows coupling
of an AS-i device (sensar/iciuator) to the common bus cable to the AS-i
master. The integrated ¢ cuit contains the following components:

e 4 configurable daiv4 iriputs and outputs

* 4 paramete; outputs

C7-621/ C7-621 AS-i Control Systems
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The operating parameters, configuration data with 1/0 assignment,
identification code and slave address are stored in additional memory
(EEPROM).

1/0O data

The user data for the automation components that were transferred from
the C7-AS-i CP to the AS-i slave are available at the data outputs. The
values at the data inputs are made available to the C7-AS-i CP when the
AS-i slave is polled.

Parameters

Using the parameter outputs of the AS-i slave, the C7-AS-i CP can
transfer values that are not interpreted as simple data. Thesearameter
values can be used to control and switch over between internz ' operating
modes of the sensors or actuators. It could, for example, he. pousible to
update a calibration value during various operating phases. This function
is possible with slaves with an integrated AS-i connectuor+providing they
support the function in question.

Configuration

The input/output configuration (I/O configuratic 1) indicates which data
lines of the AS-i slave are used as inp:'s, cutputs or as bi-directional
outputs. The I/O configuration (4 bits) is =tipulated by the slave
manufacturer and can be found in tie ilescription of the AS-i slave (an
overview of codings can be faundin /1/).

In addition to the 1/O configuraticn, the type of the AS-i slave is

described by an identificaticn.code. The identification code for each AS-i
slave is coded in 4 bitz. 7his is also specified by the manufacturer and can
be found in the menufacwurer’s description of the AS-i slaves.

C7-621/ C7-621 AS-i Control Systems
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55.1 Operating Phases and Functions

Information / Before introducing you to the operating phases and the functions during these
Data Structure operating phases, a brief outline of the information structure of the
AS-interface master/slave system is necessary.

In the following diagram, the data fields and lists of the system are
configured in the system structure diagram you saw in the previous section.

/ \ (" Slave
CPU C7-AS-iCP
<
10 fata
User o |

rogram - .
prog Act. configuration Parameter
data

,_
w]
%)
:||
I

Configuration data

—
Address
Config. data

g.
(EEPROM)
Set configuration
data

PEI.‘TTQI'S

\ -

Figure 5-10  Inferme ftion'/ Data Structure on the C7-AS-i CP and AS-i-Slave
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The following structures are found on the C7-AS-i CP:

Data images
These contain temporarily stored information:

— 1/O data
The process input and output data

— Actual parameters
The actual parameters are an image of the parameters currently on the
slave.

— Actual configuration data
The actual configuration data field contains the 1/0O configurations and
ID codes of all connected AS-i slaves once these data havz been read
from the AS-i slaves.

— List of detected slaves (LDS)
The LDS specifies which slaves were detected on th= AS-i bus.

— List of activated slaves (LAS)
The LAS specifies which slaves were activated by, the AS-i master.
I/0O data are only exchanged with activaied s!aves.

Configuration data
These are non-volatile data (e.g. store '.in «an EEPROM), which are
available unchanged even following a power failure.

— Desired configuration dat»
These are selectable comp. -ison values which allow the configuration
data of the detected sleves to be checked.

— Parameters

— List of permanznusiaves (LPS)
This list sperifies'the AS-i slaves expected on the AS-i cable by the
C7-AS-i CP. The C7-AS-i CP checks continuously whether all the
statioriz specified in the LPS exist and whether their configuration data
match ihe desired configuration data.

The AS.islave has the following structures:

I/Q data
Parameters

Configuration data
The configuration data contain the 1/0 configuration and the ID code of
the slave.

Address
The slaves have address “0” when installed. To allow a data exchange,
the slaves must be programmed with addresses other than “0”.

The address “0” is reserved for special functions.

C7-621/ C7-621 AS-i Control Systems
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The Operating The following diagram illustrates the individual operating phases.
Phases

Offline phase e
Initialization

Y
Detection phase

/ Startup phase

Activation phese in tiie
Configuradan noue

“Startup wvitho. »configured data/ detect
confioura. on data”

Activation phase in the
protected mode
“Startup with configured data”

A NS¢}

Normal operation | 1)5¢3 exchange phase

Management phase

k Inclusion phase I

Figure 5-11  The Operating Phases
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Offline /
Initialization Phase

The Startup Phase

The initialization which is also known as the offline phase, establishes the
basic status of the master. The module is initialized after switching on the
power supply or following a cold restart during operation. During the
initialization, the images of all the slave inputs and the output data from the
point of view of the application are set to the value “0” (inactive).

After switching on the power supply, the configured parameters are copied to
the parameters field so that the subsequent activation is with the preset
parameters. If the C7-AS-i CP is re-initialized during operation, the values
from the parameters field which may have changed in the meantime are
retained.

Startup includes the following phases:
e Detection phase: detecting the slaves during the startup pliase

During start-up or after a reset, the C7-AS-i CP runs thrauch a startup
phase during which it detects which of the maximum 31 possible stations
are connected to the AS-i cable and what type these slaves are. The type
of station is stipulated by a configuration byte permanently stored on the
slave that can be scanned by the master. Th. " byte identifies the I/O
assignment of a slave and the slave type® ID code).

The master enters detected slaves in tr . !ist of detected slaves (LDS).
e Activation phase: activating slavizs

After detecting the stations, the «are activated by the master sending a
special call. When activatiig individual stations, a distinction is made
between two modes on the AS-interface master:

— Master in the czaiiavration mode:

All detectec’ slaves (with the exception of the slave with address “0”)
are activated. in this mode, it is possible to read actual values and to
store them‘or a configuration.

— Master in the protected mode:

Qnly the stations corresponding to the desired configuration stored on
the C7-AS-i CP are activated. If the actual configuration found on the
AS-i cable differs from this desired configuration, this is indicated by
the C7-AS-i CP.

The master enters activated slaves in the list of activated slaves (LAS).

C7-621/ C7-621 AS-i Control Systems
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Normal Mode On completion of the startup phase, the C7 AS-i CP switches to the normal
mode.

¢ Data exchange phase

In the normal mode, the master sends cyclic data (output data) to the
individual stations and receives their acknowledgment messages (input
data). If an error is detected during the transmission, the master repeats
the appropriate poll. All the slaves connected to the AS-i cable are polled
within 5 ms.

¢ Management phase

During this phase, all existing jobs of the control application are
processed and sent. Possible jobs are, for example, s follows:

— Parameter transmission. Four parameter bits are 1 ansferred to a
station, that can, for example, be used to set.a tirreshold value.

— Modification of slave addresses. This furictib‘allows the addresses of
slaves to be changed by the master if the clave supports this particular
function.

¢ Inclusion phase

During the inclusion phase, rew _'aves added in the meantime are
included in the list of detectad . 'sves and providing the configuration
mode is selected also enterec in the list of active slaves (except for slaves
with address 0). If th= riaster is in the protected mode, only slaves in the
desired configuration ‘ored on the C7 AS-i CP are activated. Slaves
which were temporarily out of service are also included again.

C7-621/ C7-621 AS-i Control Systems
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AS-i Application and Functions

Chapter Section Description Page
Overview 6.1 AS-i Application and Functions
6.2 Standard Operation :__—
6.2.1 Configuring the C7 AS-i CP for Standard )
Operation
6.2.2 Addressing the C7 AS-i CP with a Program
6.3 Control and Display Elements of t = C7-621 ASli 6-1
6.3.1 Setting the Configuration or Pr<tected Mode 6-1
6.3.2 Setting the Address of a Slav. 6-1
6.3.3 Setting the AUTOPRGC ade l6-18
6.3.4 Replacing a Defecu. = Siave and Automatic M
Address Prograiniaing (AUTOPROG
6.3.5 Setting the Desired Configuration from the Actual M
Configura‘ion
6.3.6 Status of the Slaves 16-24
6.3.7 Statu..and Error Messages of the Master 6-26
6.4 }Erroi Indicators on the C7 AS-i CP / How to 16-27
| 2emedy Errors
6.4:1 N\ Diagnostics and Response to Interrupts of the d7  [6-2§
AS-i CP
[¢'5 Extended Operation with FC AS-i_3422 16-36
6.5.1 Interface for C7 AS-i CP Commands 6-4
6.6 AS-i Cycle Time and Number of Connected 6-6
Slaves
Note

The AS-i attachment is implemented with the C7-621 AS-i with an
integrated AS-i master module. In this chapter, the C7 AS-i CP means the
AS-i master module in the C7-621 AS-i control system.
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6.1 AS-i Application and Functions

Overview

Operating AS-i

6-2

This chapter explains the following:

The functions of the C7 AS-i CP.

The uses of the AS-interface.

How to address and assign parameters to the AS-interface.
How to replace a slave in an AS-i chain.

How to operate AS-i and display messages from the AS-i I/Os.

With AS-i, there are two types of operation possible:

Standard operation. In this type of operation;thia./AS-i behaves like a
conventional I/0 module. Four input and fou:.cutput bits are reserved in
the C7 CPU for each slave connected-to th2 AS-i cable.

In the standard mode, no commanc > o1 special parameters can be
transferred to the slaves on the £S-i cable.

Extended operation (with FC .2 S+i_3422"): Here, the PLC
programmer has the full renge functions of the AS-i system available.

The FC “AS-i_3422 ‘s roauired for extended operation.

C7-621/ C7-621 AS-i Control Systems
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6.2 Standard Operation

Overview

Standard operation represents the most common and at the same time
simplest use of the C7 AS-i CP. It allows direct access to the inputs and
outputs of the slave (e.g. bus modules) just like analog I/0O modules of the
SIMATIC PLC. This type of operation is available immediately after turning
on the C7-621 AS-i; no function (FC) is required.

6.2.1 Configuring the C7 AS-i CP for Standard Operation

Configuration of
the C7-621 AS-i.CF
during Installatior,
and Startup o1 he
AS-i Netwerk

The C7 AS-i CP is capable of 2 operating modes:

Configuration Mode:

The configuration mode is used to install and s art,up an AS-i network. In
the configuration mode, the C7 AS-i CP can' xcniange data with every
slave connected to the AS-i cable. Newly:added slaves are detected by the
master immediately and included in ¢y “lic tata exchange. After testing

the PLC program, the slaves can br: entered as the desired configuration
(se.l set conf) and &2 C7 AS-i CP changed to the protected
mode using a control on the « 7-6221 6.3.1 Config Mode from
Enabled —> Disabled).

Protected Mode:

If the C7 AS-i CP is in the protected mode, it only exchanges data with
slaves that are “caniiguied”. In this sense, “configured” means that the
slave address taveda’on the CP and the configuration data stored on the CP
match the values of a slave.

Setting this:mistle and its displays are descriljed in Section 6.3.

The coniiguration mode is only possible when the C7 CPU is in the STOP
moc 2.

The following situation is assumed:

The connected AS-i slaves are supplied with addresses. Use the

addressing functions of the C7-621 AS-i {see Section §.3.2)

The AS-i bus is complete, in other words, all the slaves are connected via
the AS-i cable.

C7-621/ C7-621 AS-i Control Systems
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Simplified
Configuration

To configure the C7 AS-i CP in standard operation while installing the AS-i
network, follow the steps outlined below:

1.
2.

Switch the C7 CPU to STOP.

Change the C7 AS-i CP to the configuration mode. If the CP is already in
the configuration mode (as shipped), this step can be omitted.

Switch the C7 to RUN and test your program.

Note:

In the configuration mode, you can also add or remove slaves from the
AS-i cable. Newly added slaves are activated immediately by the

C7 AS-i CP.

On completion of the installation of the AS-i slaves, ¢ witch the C7 CPU
to the STOP mode.

Now change the C7 AS-i CP to the protected riodp. (see Sectior] 6.3.3).

The C7 AS-i CP adopts the configuration dispiay<d as the active slaves as
the desired configuration and switches to the'zrotected mode.

Switch the C7 to RUN. The installation of ithe C7 AS-i CP is then
completed.

Once you are certain that all the slaves on the AS-i cable are functioning
correctly (e.g. when a C7 AS'1 Cr is replaced), the C7 AS-i CP can be started
up as follows:

1.
2.

4,

Switch the C7 CF L' to the STOP mode.

Change the C7°AS-i CP to the configuration mod 6.3.1). If

the AS-i CR s ulready in the configuration mode (as shipped), this step
can be/omittad.

The CP then adopts the actual configuration as the desired configuration
and switches to the protected mode.

Switch the C7 CPU to RUN. The AS-i CP is then started up.

C7-621/ C7-621 AS-i Control Systems
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6.2.2  Addressing the C7 AS-i CP with a Program

Overview

Address Area

How the C7 CPU
Addresses the
Slaves

The C7 AS-i CP occupies 16 bytes in the address area (analog area) of the
C7 CPU:

— 16 input bytes
— 16 output bytes

Of the 16 byte address area of the C7 AS-i CP, 31 x 4 bits are used for the
AS-interface slave data. The remaining 4 bits are reserved for later
applications.

The start address of this area is set to 256 on the C7-621 AS'.

Each station (slave) on the AS-i cable is assigned 4 bits (a nibble) by the C7
AS-i CP. The C7 CPU can write (slave output date) and read (slave input
data) this nibble. This allows bidirectional slave( to ue addressed.

Note

The first four input bits (first nibble)arz reserved for the use of FC
“AS-i_3422". If you do not use ti. . FC;'the first four input bits change
between the valuey&and Ey anprox.nately every 2.5 seconds. The first
four output bits have no significaiice for the C7 AS-i CP.

Table 6-1 illustrates thi=.assignment of the AS-interface. The table shows the
assignment of the s.ave /O bits to the I/O bytes of the C7 CPU.

Table 6-1. Assignment of the C7 AS-i CP Interface

—.Eé.—'te Number Bit 7-4 Bit 3-0

T 256 reserved for Slave 1

FC AS-i_3422 Bit3 |Bit2 |Bitl |BitO|

257 Slave 2 Slave 3
258 Slave 4 Slave 5
259 Slave 6 Slave 7
260 Slave 8 Slave 9
261 Slavel0O Slave 11
262 Slave 12 Slave 13
263 Slave 14 Slave 15
264 Slave 16 Slave 17
265 Slave 18 Slave 19

C7-621/ C7-621 AS-i Control Systems
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Table 6-1 Assignment of the C7 AS-i CP Interface

1/0 Byte Number Bit 7-4 Bit 3-0
266 Slave 20 Slave 21
267 Slave 22 Slave 23
268 Slave 24 Slave 25
269 Slave 26 Slave 27
270 Slave 28 Slave 29
271 Slave 30 Slave 31
Bit3 |Bit2 |Bitl |BitQ Bit3 |[it2 |Bitl |Bit0

Example of the If AS-i modules are used as slaves on the AS-i‘cahie, each of the connections
Assignment of to the AS-i module corresponds to exactly 1 bit ii'the C7 CPU. The
Connections following example illustrates the assignment oi two AS-i modules with

addresses 2 and 3.

Table 6-2 Assignment of the Cc »nections on the AS-i Module

Slave 2 Slave 3
C7 CPU 1/O bits -r7v 6 5 4 3 2 1 0
Slave bits 4 3 2 1 4 3 2

Connection to
AS-interface-n.adule.

Explanatior:
e < Slave 2 corresponds, in this case, to the AS-i module with address 2.

v Slave 3 corresponds to the AS-i module with address 3.

C7-621/ C7-621 AS-i Control Systems
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Example of The inputs and outputs of the AS-i slaves can be accessed just like the analog
Addressing a I/Os of the C7. The following example illustrates this procedure:
Slave
Bit Bit Sep Table 6-1
7654 (3210  —
256
Slave no.2 Slave no.3
257 | [ I - = 11
Qf---- QQ--
Slave no.4
258 | [ R I
Q[QQQQ
Slaveno3l |
271 | - - - Q\
Q QLR Q|
AS-i' laves
AS-i
cable
—1OIN1 VN1 o O o] O |— OO0UTl |-
— o |Q|p‘2 INL OUT1 IN2 OUT2— oouT?2 |-
IN3 O ouT1i0 ouT3o
ing 0| | our2o L OYTL N2 OJT2 OUT40
Type o 2120 414Q 40
Slave no. 2 3 4 31
F yure 6-1 Mapping of the Slave Addresses on the I/O Addresses of the

C7-621 AS-i

C7-621/ C7-621 AS-i Control Systems
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Access to the
AS-i User Data

Programming
Example

6-8

The bits of the AS-i slaves are accessed using the following S7 load and
transfer commands:

L PIW X

L PID X

T PQW X

T PQD X

X stands for the byte address on the C7 AS-i CP.

Note

The system allows only word-oriented or double word-o. 'ented access to
even byte addresses. The byte transfer commands |..RIE X or T PQB X are
not permitted with the C7 AS-i CP.

Example:

Correct: L PIW 260
Wrong: T PQB 260
Wrong: L PIW 257

If you want to access-its f the individual slave input and output data, you
can use a program sizailar to that shown below for an AS-i-CP with start
address 256:

OPN DB 20 //Open a data block

1

I 1.) At start of program: — Read in “pseudo PII”
I (copy input data of the
I C7AS-iCPtoa

i data block)

L'PID 256

TDBD O

L PID 260

TDBD 4

L PID 264

T DBD 8

L PID 268

T DBD 12

I

1 2.) In the program: —Evaluate single “input bits”
1 — Set/reset single

1 “output bits”

ADBX5.4

S DBX 22.3

R DBX 28.0

C7-621/ C7-621 AS-i Control Systems
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1 3.) At end of program: — Output “pseudo PIQ”
1 (Copy data words to the
I output data of the

I C7 AS-i CPL DBD 16)
T PQD 256

L DBD 20

T PQD 260

L DBD 24

T PQD 264

L DBD 28

T PQD 268

C7-621/ C7-621 AS-i Control Systems
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6.3 Control and Display Elements of the C7-621 AS-i

Overview The C7-621 AS-i allows you to make settings for the connected slaves and to
display certain statuses of the slaves. The following control and display
elements are available:

Controls

¢ Setting the addresses of the sl.3.2

. Settini the desired configuration from the current actual configuration

| Section 6.3

s Setting the Configuration mode Section 6/3.3

¢ Setting the Protected mdde Section 6.3.3

e Setting the AUTOPROG mdde Section 6.3.2:

Displays

* The firmware version of the C7 AS-i CR

* The current status of the connecated s. 6.3.6

¢ The status and error message .of the 6.3.7

e A warning that the destisiatian address might be overwritten by the
AUTOPROG mode:

C7-621/ C7-621 AS-i Control Systems
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Selecting an AS-i You can only select the individual AS-i functions after you have selected the
Function system function AS-i. You select théS-i functions as follows:

1. The basic menu must be displayed.

SIMATIC C7 V1.00
C7-621

Figure 6-2 Basic Menu

2. Select the system functions menu by pressing
at the same time

SHIFT 0

C7 System Functions
AS-I

Figure 6-3  System Functions Menu with Function Keys

3. Select the initial nieriuior the AS-i functions by pressing

F5

Project
| Version |

Figure 6-4 Initial Menu

P

1’
Quitting the You quit a selected menu by pressing | Esc | key. The previous menu is
Selected Menu then displayed. If a different operation is necessary, a message is displayed to

indicate the required procedure.

C7-621/ C7-621 AS-i Control Systems
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Messages

Displaying the
Firmware Version
of the C7 AS.i CP

6-12

The following messages can be displayed:

¢ No error occurred

AS-I DS Write state
NO_ERROR

confirm

e Error(s) occurred

AS-I DS Write state

ERROR confirm

¢ |f a slave with address 0 exists and you attempt to ch inge from the
configuration mode to the protected mode, the foliawir g message is

displayed

AS—-I DS Write state

NOT ALLOWED confirm

¢ A slave with address 0 alreadyv: €. ists

AS—-I DS Write state

SDO_ERROR  corfrm /| ‘
|

¢ A slave with the N=V/ address already exists

AS—I DG \Wiite state
SD2 ERPZR

confirm

Messages must be acknowledged with F5

key (confirm).

You can display the firmware version of the C7 AS-i CP as follows:

1. Display the initial menu

2. Select Version with F3

The version of the firmware is displayed

AS-i Master Version

FHKAIK\[y) XK FERERE

C7-621/ C7-621 AS-i Control Systems
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AS-i Menu Figure 6-5 shows an overview of the most important menus and how they
Structure depend on each other. How to call the menus is explained in the following
sections.
Status Project
| Version |
AS-i Master Version AUTOPROG Config
Slave Master wkkkkk \[] Q) FrrRRk | Address |

(74 @ [F1] [F2] [Faf [ |rs]

_______________ AUTOPROG: Enabled old:-- NEGW:--
Disable

-
Dyagramming

addresses
— r
| Old:xx New:xx
SF  Run CMode 53 ‘ Set Adr.
APF CER E2PROM

[F1] [F2] [Fa] [Fa] [Fs]

Pragramming
adaiess 0 CONF.Mode: Enabled
ta tne protected Disable setconf
.\ _mode
Autoprog overwritesO \E’ E’ E\ \E\
Okay Abort

Set Configuration
Slaves confirm

@%@

Figure 6-5 Menu Structure

C7-621/ C7-621 AS-i Control Systems
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6.3.1 Setting the Configuration or Protected Mode

Overview Before you can set addresses or adopt the actual configuration, certain modes
must be set.

e Turn off the configuration mode protected mode.
e Turn on the configuration mode.

How to do this is explained below.

Condition Before you can set the configuration mode:
e The C7 must be in the STOP mode (see Section):

If the RUN mode is set, the following message is Jisplayed

Wrong PLC Mode
Please check

and the configuration mode is nat sew.

¢ The initial menu must be selc ted -11)

¢ The highest password leve! must be set.

Procedure with If the configuration niede is enabled, the protected mode is disabled and vice

CONFIG versa. You can toggie the configuration mode between Enabled and Disabled.
To activate or Cceactivate the configuration mode or protected mode, follow
the steps helow:

C7-621/ C7-621 AS-i Control Systems
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Configuration Mode from Enabled —> Disabled 2 Protected Mode

Step Activity Result
1. .
\?Vtietlhect the menu fdProject ” AUTOPROG Confi
| Address |
2. Select the menu for Config Display when enabled
with
Fa Conf.Mode: Enabled
Disabled setconf
3. Select Enable —> Disabled
Se|eCt Dlsab|edNIth F4 Menu d|sp|ayed

Conf.Mode: Disabled
Erable

"Miput 15 accepted when enabled

St

wvlessages are displayed
(sod page 6-13)
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6-16

Configuration Mode from Disabled —> Enable

Step

Activity

Result

1.

Select the menu fdProject
with

F4

AUTOPROG Confi
| Address |

Select the menu for Config
with

F4

Display when Disabled.

Conf.Mode: Disabled
Enable

Select Disabled —> Enable

SelectEnabled with

F2

Menu display »d

Conf.Made:" Disabled
Erable

Input is accepted when Disable
i set.

Messages are displayed
(sef page 6-12)

Display indicates that you
selected Enabled.

Conf.Mode: Enabled
Disabled setconf

C7-
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6.3.2 Setting the Address of a Slave

Overview You can modify the current address of a slave using the C7. How to do this is
described below.

Condition Before you can enter the address for a slave:
e The C7 must be in the STOP mode.
If the C7 is in the RUN mode, the following message is displayed

Wrong SPS-Mode
Please check

and your input is rejected.

e The initial menu must be selected 6—11)

* The highest password level must be set.

Procedure To enter the address of a slave, follow thc ~teps below:
Step Activity X Result
1. Select the menu fdProject -
with — AUTOPROG Confi
F4 | Address |
2. Select the rier for Address
with Old:- New:--
F3
3. Enter the old and new address with theOnce you have entered the old
pieys 0to 9. and new addresses
Set Adr is displayed.
Move the cursor with Old— New:-
q D Set Adr.
4.1 | Confirm the address change with The required address is adoptad.

A message as described on page
F4 6-12|is displayed.

4.2 | Confirm the new address with 1. No error—> you can enter

a further address

FS (Step 3).

2. Error —>repeat address inppit
(Step 3).

5. Quit with The previous menu is displaye
z (Menu step 1).

C7-621/ C7-621 AS-i Control Systems
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6.3.3 Setting the AUTOPROG Mode

Overview

Condition

Procedure for
AUTOPROG

6-18

The AUTOPROG mode is used to set the address@$lave automatically
(for example when a defective slave is replaced). You can address any

number of slaves automatically one after the other.
How to use the AUTOPROG function is described below.

To set theAUTOPROG mode:

e The C7 must be in the STOP mode.

If the RUN mode is set, the following message is disp ayed

Wrong SPS-Mode
Please check

and the call is rejected.

¢ A desired configuration must exist

¢ The initial menu must be sel¢~tec ( 6-11)

¢ The highest password lev¢l must be set.

¢ AUTOPROG opera’ s valy in the protected mode (Config.Mode Disable).

To start or stop the A AUTOPROG mode, follow the steps below:

Step Activity Result
1.. | Select the menu fderoject X
Qith AUTOPROG Confi
F4 | Address |

with

™ 2, Select the menu for AUTOPROG

F2

Either

AUTOPROG: Enabled
Disable

or

AUTOPROG: Disabled
Enable

C7-621/ C7-621 AS-i Control Systems
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Step

Activity

Result

Activate AUTOPROG : Enabled

SelectEnabled with

No error: acknowledge with

Error : acknowledge with

Quit with

Menu displayed

F2

AUTOPROG: Disabled
Enable

F5

The input is accepted if Disable
is set.

Messages are displayed

(5o page 612

The display indicates that you
selected Enabled.

Input can be repeated.
Menu as in Step .z tisplayed
again.

The input mei:L/Step 1) is
displayed again.

3.1

DeactivateAUTOPROG : Disabled

SelectDisabled with

Further steps as (or Enabled

Fa

Mcnu displayed

AUTOPROG: Enabled
Disable

The input is accepted if Enable]
is set.

Messages are displayed

(see[page 6-13)

o
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6.3.4 Replacing a Defective Slave and Automatic Address
Programming (AUTOPROG)

Overview

Replacing a
Defective Slave

6-20

If SF is set the status display in the AS-i menu of the master and CER in the
protected mode of the C7 AS-i CP, this means the following:

¢ Exactlyoneslave has failed.

¢ Automatic address programming (AUTOPROG) by the C7 AS-i CP is
possible.

You can now replace the defective slave as follows:
1. Remove the failed slave from the AS-i cable.
You now have two options:

2. If you have an identical slave with address 0 (as shipped) simply replace
the slave.

The C7 AS-i CP then programs this s.ave with the address of the original
station that had failed.

or

3. If you have an iden ~al'slave with an address other than O (the address
must not already be ir. 'se in your AS-i configuration), you can reprogram
this to address 0 *iew).

Old:xx _N2w:)0
Sev Adr.

Whenrwyou confirm the new address W Fa the following message is

displayed:

Autoprog overwritesO
Okay Abort

OKAY : The C7 AS-i CP accepts address 0 and now programs the slave
automatically to the address of the original failed node.

The following message is displayed:

AS-I DS Write state
NO_ERROR confirm

Acknowledge with

F5

Abort: The reprogramming to address 0 followed by AUTOPROG is
abandoned. You can enter a new address.

C7-621/ C7-621 AS-i Control Systems
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The SF and CER display is cleared [(see Section 6.3.7). The C7 AS-i CP
displays the new slave in the status display of the slaves.

Note

Note that “automatic address programming” is only possible when the C7
AS-i CP is in the protected mode and when only one slave has failed.

C7-621/ C7-621 AS-i Control Systems
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6.3.5 Setting the Desired Configuration from the Actual Configuration

Overview You can accept the detected actual configuration of the slaves as the desired
configuration.

Condition To set the desired configuration:
* The C7 must be in the STOP mode.

If RUN is set, the following message is displayed

Wrong SPS-Mode
Please check

and the call is rejected.
¢ The initial menu must be selected.
¢ The highest password level (9) must ke s=t.

¢ The configuration mode must be‘acti. ated (Enabled).

Procedure To set a desired configuration,.fo.low the steps below:
Step Activity Result
1. Select the renu fdProject -
with AUTOPROG Config
Fa | Address |
2. Seiect the menu for CONFIG If the C7 AS-i CRsin the
with configuration mode and Enabled,
F4 the display indicates that the
] desired configuration can
{ be set]

Conf.Mode: Enabled
Disable setconf

O

If the C7 AS-i CP isiot in the
configuration mode, the
following menu is displayed.

Conf.Mode: Disabled
Enable

You cannot adopt an actual

. . configuration.
In this case activate F2 =
Enabled  with Conf.Mode: Enabled
Disable setconf
(sef Section 6:3)

C7-621/ C7-621 AS-i Control Systems
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Step Activity Result
3. If enabled, select the menu to set the ) -
desired configuration Set Configuration
F4 Slaves  confirm
4, If you wish, select the display of the Example of display
current actual configuration
(Slaves ) with =y I R
Quit display with The previous menu (Step 3) is
~ displayed again.
ESC
5. Set the desired configuration with The actual configuratior is set

the desired configuiatieri.
Messages are d’sp'ayed

F4
No error: acknowledge with

F5
Error : acknowledge with .

3 ‘
Quit with | %

ESC

(seé page 6-“.}:).

Menl s in Step 1 is displayed
aga

*! You can repeat Step 3

The initial menu is displayed
again (Step 1)

AS
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6.3.6 Status of the Slaves
Overview Using the Status menu of the C7-621 AS-i, you can display the existing
and activated slaves.
Condition To display the status:
¢ The initial menu must be selected.
Procedure To display the status, follow the steps below:
Step Activity " Result
1. Select the menu f@tatus -
with
F2 | Slaves Master
2. Select theStatus Display for o Address 0
slaves with ]
F'_‘ ___________ *___
Address 31
For an explanation of the displ3
sep Table 613
3. Quit-thedisplay with The menu (Step 1) is displayed
% again.
ESC
C7-621/ C7-621 AS-i Control Systems
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Explanation of the
Status Display

How the Slave
Display is Counted

The display is graphical. Table 6-3 shows the meaning of the displayed
characters.

Table 6-3 Explanation of the Status Display

Character Displayed Explanation Slave in| Slave in
List of Delta
Active List
Slaves
Underscore Slave does not exist no no
Solid rectangle Slave exists, OK yes no
Asterisk (*) ¢ Slave missing, or no ves
e Slave too many, or i
¢ Slave has wrong l
configuration.

The slaves are displayed starting from address 0 at the top left. The slave
with the highest address is shown at the | atto. right.

C7-621/ C7-621 AS-i Control Systems
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6.3.7 Status and Error Messages of the Master

Overview A menu on the C7 621 AS-i allows you to display the status of the master.

Condition To display the status of the master:

¢ The initial menu must be selected.

Procedure To display the status, follow the steps below:
Step Activity Result
1. Select the menu fdtatus -———
with
F2 Slauves Master

1.

2. Select theStatus Display for &

SF Run CMODE
APF CER E2PROM

Mast ith
aster wi !_I-_‘

_

For an explanation of the display,

see Table 6-4
3. | Quit the displa; wi. . The menu (Step 1) is displayeqg
% again.
ESC
Explanation of the The status and error messages are explained in the following table.
Display
rabie 6-4
Text Display Status
SF Group error
APF AS-i Power Fail
CER Config Error
RUN or STOP Run or STOP (on the C7 CPU)
CMODE or ConfigMode (enable)
PMODE Protected Mode (ConfigMode disable)
E2PROM E2PROM FAIL

C7-621/ C7-621 AS-i Control Systems
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6.4

Overview

Error Indicators on the C7 AS-i CP / How to Remedy Errors

CP and explains how to deal with the problem.

This section lists possible causes of problems during operation of the C7 AS-i

You can display the error messages in the status display for the master (see

Seciion 6.3

Error

Possible Cause

Remedy

APF

The AS-i power supply unit is not
connected or is defective.

Check the connection of the AS-i power
supply unit and if necessary repla e it.

AS-i slaves require too much currg

ntheck the current requirements.of he
AS-i slaves. If necessary, arrange fur a
separate power supply for (he'siaves.

SF

The C7 AS-i CP is in the protected

mode, and there is an AS-i

configuration error (for example slg

failure).

Eliminate the configurat on 2rror.

ve

The C7 AS-i CP is defective. Inter
EEPROM error -> see signaling
S7-300 system diagnostic buffer.

&teplace the C7-021 CP.

CER

The C7 AS-i CP is not yet configur

poniiaur2 the C7 AS-i CP with the OP usq
irterface as explained|in Section p.3

A configured slave has failed
(Evaluate the “ACTIVE SLAVES”
display).

Tepvlace the defective slave or reconfigurg
C7 AS-i CP, if the slave is not required.

b the

A non-configured slave vas
connected to the AS.i cauic.

Remove the slave or reconfigure the C7 A
CP.

S-i

A slave was conr-cteu-whose

configuration data (.‘O configuratig

ID code) do.riot match the values
the configured slave.

Check whether the wrong slave was
rconnected. If necessary, reconfigure the
iC7 AS-i CP.

CER display changes
sporadically

Bad cotitact

Check the connections of the AS-i slaves

No,;dn the AS-i cable.

Check the grounding of the PLC and the 1
cable.Check whether the shield of the AS
power supply unit is correctly connected

NS-i

C7 AS-i CP does nct! chiang
from the configur. “ion wiodg
to the protect¢ <« moce.

h

€The C7 is in the “RUN” mode.

Switch the C7 to “STOP”.

A slave with address 0 is connecte

the AS-i cable. The C7 AS-i CP c4d

not change to the protected mode
long as this slave exists.

dRemove the slave with address 0.
n_
as

C7 AS-i CP does not chang
from the protected mode to
the configuration mode.

€The C7 is in the “RUN” mode

Switch the C7 to “STOP”.
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C79000-G7076-C622-01

6-27



AS-i Application and Functions

No automatic address The configuration data (I/O Check whether the correct replacement slave
programming although configuration, 1D code) of the was used.
AUTOPROG is set. replaced slave do not match the valu@smpare the vendor information about the

of the Original slave. configuration data.

If the original slave is being replaced with
another type, assignthe address with the
appropriate menu (.2) and
reconfigure the C7 AS-i CP.
Replaced slave does not have the| Set the address of the replaced slave with the

address “zero”. appropriate menu (see Section 6.3.2) and
reconfigure the C7 AS-i CP.

Replaced slave is not correctly Check the connections of the slave; if
connected or defective. necessary replace the slave.

6.4.1 Diagnostics and Response to Interrupts of the C7 AS-i CP

Overview If the C7 AS-i CP recognizes anextenal or internal error during operation
(AS-i slave failure, EEPROM erro. ~n the CP, ...), it signals this using a
diagnostic interrupt (diagnostiz interrupt) to the S7 1/0 bus.

Reaction to Errors The C7 CPU then int=irupts the cyclic user program (OB1), enters the event
as a “module fault” :nessage in the system diagnostic buffer and then reacts
as follows:

e If the user has programmed OBB82, this is started by the C7 CPU operating
systen: . The local data of OB82 already contain some diagnostic
information for the user (which module triggered the interrupt? what type
ar error has occurred? ...).

You can obtain more detailed information (which slave has failed? ...) in
the user program by reading the diagnostic data record DR 1 using SFC59
(“RD_REC"). When OB82 has been executed, the C7 CPU continues the
cyclic program (OB1) from the point at which it was interrupted.

Note

If you do not program an interrupt OB (OB82), the C7 CPU changes to
STOP!

C7-621/ C7-621 AS-i Control Systems
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Interrupt Events

Servicing
Diagnostic
Interrupts

The C7 AS-i CP distinguishes between events entering and leaving the state.
If an interrupt event occurs that leads to an error-free status
(AS-i-CONFIG_OK=TRUE and there is no internal CP error), a diagnostic
interrupt leaving state is triggered (in OB82: bit OB82_MDL_DEFECT = 0).
All other interrupt events lead to a diagnostic interrupt entering state (bit
OB82_MDL_DEFECT =1).

The events that can lead to the C7 AS-i CP triggering a diagnostic interrupt
are listed below:

Interrupt events external to AS-i:

e All changes to the AS-i slave configuration in the protected mode
* AS-i power fail in the protected mode

Internal AS-i interrupt events:

e EEPROM error

Note

AS-i internal interrupt events are always events 2nweiing the state. After an
AS-i internal interrupt event, the group error.bit re.nains set to TRUE. The
bit is only reset after a complete restart ¢ the C7.

If the C7 AS-i CP detects an interrupt event, it triggers a diagnostic interrupt.
The C7 CPU checks the source of the interrupt and reads data record 0 from
the CP. It then interrupts tne cyclic user program and reacts as follows:

¢ |f OB82 is not prograinmed, the C7 CPU changes to STOP.

¢ If the organizatic.» block OB 82 is programmed, it is started. Local data
bytes 8 tc. 11 ¢’ the local data area of OB82 contain the information from
data recai¢l U. Data record 1 containing the so-called delta list can (but
does'tiat iieed to be) read in OB82 using an SFC call (SFC59
“RBURECY).

¢ W en it has been executed, OB82 acknowledges the diagnostic interrupt
to the C7 CPU in the C7 AS-i CP.

C7-621/ C7-621 AS-i Control Systems
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Reaction to
Interrupts in
Different AS-i
Modes

6-30

If interrupt events occur in a status in which they cannot be signaled by
triggering a diagnostic interrupt (for example when the PLC is in the STOP
mode or when an old diagnostic interrupt has not yet been acknowledged),
the C7 AS-i CP reacts as follows:

¢ When it becomes possible again to trigger a diagnostic interrupt and when
at this time the current total AS-i configuration (in other words, the AS-i
slave configuration and AS-i internal status relevant to the interrupt) is
not the same as the configuration signaled earlier with the diagnostic
interrupt, a diagnostic interrupt is triggered with the current configuration
information.

¢ When it becomes possible again to trigger a diagnostic interrupt and when
at this time the current total AS-i configuration is the same as the
configuration signaled earlier with the diagnostic intei ‘upt, no diagnostic
interrupt is triggered. This means that brief slave.fanur 2s (for example a
bad contact) may not be signaled.

The C7 AS-i CP generates diagnostic inteivupts triggered by external
interrupt events only in the protected‘moaa.zind not in the configuration
mode.

Note

When the C7 CPU cha qel i, STOP, the external and internal interrupt
history is reset, this meai. »that the bit OB82_MDL_DEFECT and all other
error bits in data reccid D are reset.

During a chang2 from the protected mode to the configuration mode, the
external I terrupt history is reset.

A change from the configuration mode to the protected mode when there is
no caniiguration error is signaled by a diagnostic interrupt.

i Ivis temporarily not possible to output a diagnostic interrupt (for example
because the C7 is in the STOP mode), a diagnostic interrupt is only generated
at the next possible opportunity if the error still exists.

C7-621/ C7-621 AS-i Control Systems
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Local Data of the

The following table lists the date record DR 0 available in the local data of

Diagnostic 0OB82 (local byte 8 to local byte 11). The meaning of the remaining local
Organization Block data of OB82 is explained in the descriptions of STEP 7.
(0B82)
Table 6-5 Data Record 0 in Local Data OB82 (from Byte 8 —> Byte 11)
Byte | Bit Variable Name Data Type Meaning
8 20 | OB82_MDL_DEFECT BOOL Group error bit (O: interrupt leaving state, 1:
interrupt entering state)
8 21 | OB82_INT_FAULT BOOL Internal C7 AS-i CP error/fault (e.g.
EEPROM defective)
8 22 | OB82_EXT_FAULT BOOL External C7 AS-i CP error/fault (e.g. slave
failed or APF)
8 |23 |0oB82 PNT_INFO BOOL | At least one slave different fro set
configuration
8 |2 |OB82_EXT_VOLTAGE BOOL Voltage too low on AS-interface (APF)
8 |25 |OB82_FLD_CONNCTR |BOOL For the C7 AS-i Cr.always 0
8 26 |OB82_NO_CONFIG BOOL For the C7 AS-i“>P aways 0
8 27 |OB82_CONFIG_ERR BOOL For the C7.A i CP always 0
9 OB82_MDL_TYPE BOOL Module-c'azs (for C7 AS-i CP: 1C H)
10 |20 |OB82 SUB_NDL ERR |BOOL | Atle.t one slave different from set
coriiguration
10 |2! |OB82_COMM_FAULT BOOL ~or the C7 AS-i CP always 0
10 |22 |OB82_MDL_STOP BOOL \J 0: C7 AS-i CP in normal status 1: C7 AS-i G
in offline status
10 |23 |OB82_WTCH_DOG_FLT |BOUL Hardware fault on the CPs (internal
watchdog)
10 |[2* |0OB82_INT_PS_FLT« . |BOOL For the C7 AS-i CP always 0
10 |25 |OB82_PRIM BATF.FLT |BOOL  |Forthe C7 AS-i CP always 0
10 |26 [OB82 _BCKU: BATT FLT|BOOL For the C7 AS-i CP always 0
10 |27 OBSZ_PESE?\/ED_Z BOOL For the C7 AS-i CP always 0
11 |20 |OB&? RACK_FLT BOOL | Forthe C7 AS-i CP always 0
11 |21 [C282 PROC_FLT BOOL  |Forthe C7 AS-i CP always 0
11 |22 ToB82 EPROM_FLT BOOL EEPROM of the C7 AS-i CP defective
11 |23 |OB82_RAM_FLT BOOL For the C7 AS-i CP always 0
11 24 |0OB82_ADU_FLT BOOL For the C7 AS-i CP always 0
11 |2° |OB82_FUSE_FLT BOOL For the C7 AS-i CP always 0
11 |26 |OB82_HW_INTR_FLT BOOL For the C7 AS-i CP always 0
11 27 |OB82_RESERVED 3 BOOL For the C7 AS-i CP always 0

C7-621 / C7-621 AS-i Control Systems
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Reading the
Diagnostic Data
Record 1

Sample Program

6-32

Note

The four bytes described above are entered in the system diagnostic buffer
by the C7 CPU operating system when an interrupt occurs.

The C7 AS-i CP continuously updates a so-called delta list that contains all
existing slaves that differ from the configuration, in other words, missing,
incorrect or unconfigured slaves. (Each slave is assigned a bit in the delta
list: 0 = no error; 1 = error).

This delta list is part of the diagnostic data record 1 that vou can read out by
calling SFC59 (“RD_REC") both in the interrupt OB (OBt 2) and at any time
in the cyclic program (OB1).

With the C7 AS-i CP, data record 1 always has arlength of 11 bytes and is
structured as follows:

Table 6-6 Structure of Data Record 1

Byte v xplanation
Oto3 These four bytes contain data record 0 and correspond to the
local data by'es bytes 8 to 11 in OB82 .4.5)
4106 Fixed value 50 00 29
71010 | Delta list
Eit 27 in byte 7 corresponds to slave 0
! B't 27 in byte 10 corresponds to slave 31

Follewing the sample program, you will find an example showing how to
evaluate the delta list.

The following sample program is an example of how you can use OB82 to
read data record 1 and react to a diagnostic interrupt from the C7 AS-i CP.
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It is assumed that slaves 1 and 12 were configured on the C7 AS-i CP using
the AS-i menus of the C7-621 AS-j and that the C7 AS-i CP is in the
protected mode (setting the mode | see Section b.3.3).

If slave 7 fails, the C7 AS-i CP generates a diagnostic interrupt. The

C7 CPU operating system then enters the message “module fault” in the
system diagnostic buffer and starts OB82 (program shown below). On
completion of OB82, the delta list contains the following information:

MB 107 8Qy
MB 108 O
MB 109 O
MB 110 0y

If the unconfigured slave 15 is then connected to the AS-inter. ace, the
C7 AS-i CP once again generates a diagnostic interrupt. Tha s 'stem
diagnostic buffer once again has the message “module fault. The delta
list changes to the following value:

MB 107 8y
MB 108  8Q
MB 109  0Q
MB 110 0y

After connecting slave 7 to the AS-int. face again, there is still a problem
(slave 15). The system diagnostic kutfer contains the message “module
fault” and the delta list has the fciicwirig value:

MB 107 04
MB 108 8Qy
MB 109 0Qy

MB 110 0Qy

After disconnecting s'ave 15, there is no further error. The C7 AS-i CP
signals this in a liagnostic interrupt. The message “module OK” appears
in the system diagnostic diagnostic buffer and the delta list is empty:

MB 107 0Qy
MBJ08. O
NBI0Y  0Q
M3 110 0y

C7-621/ C7-621 AS-i Control Systems
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ORGANIZATION_BLOCK “OB82"
TITLE =

VERSION : 0.0

VAR_TEMP

OB82_EV_CLASS : BYTE
OB82_FLT_ID : Byte;
OB82_PRIORITY : BYTE ;
OB82_OB_NUMBR : BYTE ;
OB82_RESERVED_1:BYTE;
OB82_I0_FLAG : BYTE;
OB82_MDL_ADDR : INT;
OB82_MDL_DEFECT : BOOL ;
OB82_INT_FAULT : BOOL ;
OB82_EXT_FAULT : BOOL ;
OB82_PNT_INFO : BOOL ;
OB82_EXT_VOLTAGE : BOOL ;
OB82_FLD_CONNCTR : BOOL ;
OB82_NO_CONFIG : BOOL ;
OB82_CONFIG_ERR : BOOL ;
OB82_MDL_TYPE : BYTE ;
OB82_SUB_NDL_ERR : BOOL ;
OB82_COMM_FAULT : BOOL ;
OB82_MDL_STOP : BOOL ;
OB82_WTCH_DOG_FLT : BOOL ;
OB82_INT_PS_FLT : BOOL;
OB82_PRIM_BATT_FLT : BOOL ;
OB82_BCKUP_BATT_FLT : BOOL ;
OB82_RESERVED_2: BOOL ;
OB82_RACK_FLT : BOOL ;
OB82_PROC_FLT : BOOL;
OB82_EPROM_FLT : BOOL ;
OB82_RAM_FLT : BOOL ;
OB82_ADU_FLT : BOOL ;
OB82_FUSE_FLT : BOOL ;
OB82_HW_INTR_FLT : BOUOL
OB82_RESERVED_3:ECOQL;
OB82_DATE_TIME' DATE_AND_TIME ;

//16#39, Event class 3,entering event state
/116#xx fault identification code
1126/28 (priority 1 is lowest)
//182 (organization block 82, OB82)
/IReserved for system
//Input (01010100), output (01010101)
//IBase address of module with fault
//Module defective
/lInternal fault
//External fault
//Point information
//[External voltage low
/IField wiring connector missing
//Module has no configuration data
/IModule has configuration error
/[Type of module
//ISub-Module is missing 't has error
/ICommunication fau!'t
//Module is stopp
//Watchdog tirver s.zpped module
llInternal powser curply fault
/IPrimar_ bacery fault
/[Backup . ~ftery fault
/IReteivzd for system
/IRaCk tault, only for bus interface module
/[Processor fault
"EPROM fault
/IRAM fault
//ADU fault
/IFuse fault
/[Hardware interrupt input fault
/IReserved for system
//Date and time OB82 started

t_req: BOOL; /[Trigger for RD_REC
t_busy : BOOL ; //Busy from RD_REC
t_return: INT; /IReturn value from RD_REC
t_laddr : WORD; /IModule address
END_V. R
BEGIN
NETWORK
TITLE =
L #0B82_MDL_ADDR,; //Address of interrupting
//module
T #t_laddr; //Save
SET ;
= #t_request; /[Trigger bit for RD_REC=1
loop: NOP 0;

CALL SFC 59 (
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REQ
I0ID
LADDR
RECNUM
RET VAL

BUSY
RECORD

END_ORGANIZATION_BLOCK

C7-621/ C7-621 AS-i Control Systems
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= #t_req,

:= B#16#54,
= #t_laddr,
= B#16#1
= #t_return

= #t_busy

:= P#M 100.0 BYTE 11);

/Nf 1: trigger read
/IAlways C7 AS-i CP
//Module address

//Data record number = 1

/IReturn for error
/lor status info

//IRead job still active

//11 read bytes are

[ltransferred starting at
/Imemory byte 100

/ITo simplify the
/lprogram there is no
/levaluation of the return
/Ivalue included here
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6.5 Extended Operation with FC AS-i_3422

Overview

Function

Calling the
Function

6-36

For extended operation, “FC AS-i_3422" is required on the C7-621 AS-i.
This section explains which extra functions are available compared with
standard operation when you operate the C7 AS-i CP with “AS-i_3422".

Extended operation allows complete control of the behavior of the master by
the user program. Access to the inputs/outputs is the same as in standard
operation with the C7 AS-i CP. In the extended mode, a special FC in the
user program is used for communication with the C7 AS-i CP.

Commands are sent to the C7 AS-i CP by the user pragr\m using FC
“AS-i_3422". The user specifies the command call in.a.send buffer and starts
the job. FC “AS-i_3422" transfers the command call \o'the C7 AS-i CP. On
completion of the job, the job status is transferied o the user and any reply
data are entered in a receive buffer.

The function must be called cyclica'ly by the user for every C7 AS-i CP. At
any one time, only one job can |  prccessed per C7 AS-i CP. An active job
cannot be interrupted by the user «iid is not time monitored by the function.

STL representation

CALL AS-i_3422 (ACT:=
STARTUP:=
LADDR:=
SEND:=
RECV:=
DONE:=
ERROR:=
STATUS:=);

C7-621/ C7-621 AS-i Control Systems
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LAD representation

AS-i
EN
ACT
STARTUP
LADDR

ENO
DONE
ERROR|—

SEND
RECV
STATUS

Figure 6-6

Formal Parameters

LAD Representation of the Call Function

The following table explains the formal paramet s or the function:

:d,

Table 6-7 Formal Parameters of the Functions
Name 1/0 Type Memory E_xplanation
Area
ACT I BOOL ,LQ.M,D,L, Command?r(,_cessing by the function is level-triggerg
constant |in other wvords, as long as ACT = 1, execution of a
cominar.d is started, as long as no other job is being
axeciuted.
STARTUP |l BOOL ,LQ.M,D,L, |r C7 CPU startup is indicated to the function by
constent, ¢ STARTUP = 1. After the function is run for the first
time, STARTUP must be reset by the user.
LADDR I WORD ¢ 11,&:M,D,L, | Module start address
constant
The module start address can be queried within the
framework of slot-oriented address assignment for
signal modules (s .2).
SEND | _l_mw ,O,M,D,L | Send buffer

This parameter indicates a memory area in which the
command will be specified by the user.

h

e.g.: P#DB20.DBX 20.0 byte 10
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Table 6-7 Formal Parameters of the Functions, continued
Name I/O Type Memory Explanation
Area
RECV I ANY 1,Q,M,D,L |Receive buffer
This buffer is only relevant for commands that return
data.
The parameter indicates a memory area in which the
reply to the command is entered. The length of the data
area selected here is irrelevant.
e.g.: P#DB30.DBX 20.0 byte 1
DONE Q BOOL Q.M,D,L DONE = 1 indicates ‘Job complete. 1o arror’.
ERROR Q BOOL Q.MD,L ERROR =1 indicates ‘Job coraplete with error’.
STATUS I/Q |DWORD |M,D 1st word: job status / error cede (see following table
If ‘Job complete with exrel’ is set, an error code is
generated to descrit »the error in greater detail.
2nd word: requirzd by the FC for internal purposes and
mustnct bé; modified.

Error During
Execution

6-38

If an error occurs during execution of the function, the BR bit has the value
“0” in addition tn the information in ERROR and STATUS. The BR bit is
queried differertly in LAD and STL user programs:

¢ LAD: qu=ry using the output parameter ENO

e STL: direct query of the BR bit
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Status and Error Table 6-8 lists the possible contents of the first word of STATUS depending
Information on DONE and ERROR.

Table 6-8 Possible Contents of the First Word of STATUS

DONE | ERROR | STATUS Meaning
8181 Job active
0000 Job complete no error
8090 Address in LADDR invalid
80A0: Negative acknowledgment when reading from the module
80Al4 Negative acknowledgment when writing to the module
80B0 Module does not recognize data record

80B 1+ Specified data record length is wrong

80CH: Data record cannot be read

80CL The specified data record is being processed
80C2 Job bottleneck >

80C3 Resources (memory) being used

80C4 Communication error y

8182 ID after complete restart ‘T;?TUP:TRUE)

8184 Data type of the formal puraineter RECV invalid

838k Slave address wrong -

8382 Slave not activai=d-{ not in LAS )

8383 Error on S7 n-t(;ace

8384 Command rnot permitted (in current CP status)

8385 | Slave Oexists

83A1x Sicve with address to be modified not found on S7 interface
83A2. {gave 0 exists

83A3 Slave with new address already exists on the S7 interface

-I_%KAIH Slave address cannot be deleted

S IS Y S IS N Y = S N Y e Y e R R R R R R R K=l =)

33A5: Slave address cannot be set
% 83A6. Slave address cannot be permanently stored
83F8 Job number unknown

(e} Neol ol Nol Noll Nol Nol Nol Nol Nol Nol NHol Nol Nol Nol Nol Nol Nol ol Nol Noll Nol Nol Nol Nl i ol Ne

| e

83F9 EEPROM error
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yal

lata

nied

nied

Table 6-8 Possible Contents of the First Word of STATUS
DONE | ERROR | STATUS Meaning
0 1 8F22, Area length error when reading a parameter
8F23 Area length error when writing a parameter
This error code indicates that a parameter is completely or partly
outside the address range or that the length of a bit field with an
ANY parameter cannot be divided by 8.
0 1 8F24, Area error when reading a parameter
8F25 Area error when writing a parameter
This error code indicates that a parameter 'sn.an area that is ille
for a system function.
0 1 8F28, Alignment error when reading a parameter
8F29 Alignment error when writing a | rameter
This error code indicates’ qat vie reference to a parameter is an ad-
dress whose bit addregs'is 1ot O.
0 1 8F30 Parameter is in »rite-protected shared DB
8F31 Parameter is in-write-protected instance DB
This error code indicates that a parameter is in a write-protected ¢
block:
1 8F32 Db number in parameter too high
1 8F3A« « | Parameter contains number of a DB that is not loaded
1 8F42, *Access error occurred while the system attempted to read a
parameter from the input area.
Access error occurred while the system attempted to write a
8F43 parameter to the output area.
0 (1 8F44, This error code indicates that read access to a parameter was de
This error code indicates that write access to a parameter was de
8F45,
0 1 8F7F Internal error
C7-621/ C7-621 AS-i Control Systems
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Signal States of A command call is started by ACT = 1. During the execution of a job, the
the Formal first word of STATUS has the value 8381This indicates that a job is being
Parameters executed. On completion of the job, the user is informed of the result in the

parameters DONE or ERROR.

¢ If no error occurred, DONE is set. If the job returns data from the C7 AS-i
CP, the data are entered in the receive buffer identified by RECV. In this
case, the value 00Q0s entered in the first word of STATUS.

e If an error occurred, ERROR is set. In this case, jobs involving return data
from the C7 AS-i CP do not provide data. An error code is entered in the
first word of STATUS to describe the error in greater detail.

The parameters DONE, ERROR, and STATUS remain unchanged until the
next job is executed.

ooNe TR L L n
sRROR T} et}

STATUS | 88w | oooq, | 8184 0000y 8181 | | 8181 | | 818y | |
838}  000Q;  000Q

Figure 6-7 Signal States of the Formal Param¢iters

Block Data The block lenath of the MC7 code and the number of local data bytes used
depend ariite version of the function. The current data can be found in the
‘Blok Frcoerties’ dialog in the STEP 7 Program Editor.
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6.5.1

Overview

Interface for C7 AS-i CP Commands

This section describes the C7 AS-i CP-command calls sent by the C7 CPU to
the C7 AS-i CP. With these command calls, the C7 AS-i CP makes the entire

functionality of the master profile M1 of the AS-i master specification

available. The C7 AS-i CP can also be configured completely by the C7 CPU

using command calls.

Commands How you use the '|0bs is explained in the descriptions of the j pter 3

Supported by the and i
C7 AS-i CP

Appendix B.R PICS and in the detailed descriptions in /1/ and /2/.

The commands that can be executed are listed in Table \-9.

Table 6-9 Overview of the Command Calls
Name / Section Parameter Ratuned Data Coding

Set_Permanent_Parameter Slave address, 00y
Parameter |

Get_Permanent_Parameter Slave address “Parameter 01y

Write_Parameter Slave addrecs,._ | Parameter echo 02y
Param{ =r (optional)

Read_Parameter Slave-adu. ss Parameter value 03y

Store_Actual_Parameter None 04y

Set_Permanent_Configuration Sleive address, 05y

: cofiguration

Get_Permanent_Configuration

Slave address

Set configuration data |06y

Store_Actual_Configuration None 07y
Read Actual Configuration Slave address Actual configuration datd 0 8
Set_LPS LPS 09y
Set_Offline_Mode N Mode 0AH[
Set_Autoprogrammis g Mode 0Bh
Set_Operation_N cde L Mode 0Cq
Change_Slave Ac Jress Address1, address2 0Dy
Read Slave Status Slave address Error record of slave O0FH

Get Lists.and ilags None LES,LAS,LPS Flags 104
Read ‘.(,Tf:onfiguration Actual configuration datg 1 9
Current parameters
LAS, Flags
Coi ifigure Total System Total 1Ay4
configuration
Write Parameter List List of 1CH
parameters
Read Parameter Echo List None Parameter echo list 134
Read Version ID None Version string 14y
Read and Delete Slave Status Slave address Error record of the slave$l 64
Read Slave ID Slave address ID code 174
Read Slave 1/10 Slave address I/O configuration 18y

6-42
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Set_Permanent_
Parameter

Get_Permanent_Pa
rameter

With this call, a parameter value for the specified slave is transferred to the
C7 AS-i CP. The value is entered as a configured value in the configuration
data.

The parameter igot transferred immediately to the slave by the C7 AS-i CP
but only after a restart on the C7 CPU. The parameter value is transferred
when the slave is activated.

Structure of the job data in the send buffer

Bit 7 Bit (
Byte O [OH | OH
Byte 1 Slave address
Byte 2 |0 | Parameter

With this call, a parameter value for a specific slave in the ' cEPROM of the
C7 AS-i CP is read.

Structure of the job data in the send buffer

Bit 7 Sit
ByteO [OH [1H M
Byte 1 Slave address_ "

Structure of the return data in(the.receive buffer
Bit 7 Bit
Byte O [OH | Parameter
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Write_Parameter

Read_Parameter

Store_Actiai.
Parame. =rs

6-44

With this call, a parameter value is transferred and is sent directly via the
AS-i bus to the addressed slave. The parameter is stored in temporary storage
on the C7 AS-i CP.

In the response, the slave returns the current parameter values that can
deviate from the currently written values according to the AS-i master
specification (/2/). These data are entered in the parameter echo field.

The RECEIVE job to fetch the parameter echo is optional. The parameter
echo is not normally evaluated.

Structure of the job data in the send buffer

Bit 7 Bit (
Byte O O H [2H
Byte 1 Slave address
Byte 2 |0 | Parameter

Structure of the return data in the receive buffe:

Bit 7

Bit

Byte O | 0 | Paraireterecho

With this call, the current paiam<ter value (actual parameter) of a slave is
returned.

Structure of the job cata.in the send buffer

Byte O
Byte 1

Bit 7

Bit (

OH

[3H

Slave address

Strucwure of the return data in the receive buffer

Byte 0 |

Bit 7

Bit

| Parameter echo

With this call, the configured parameters are overwritten by the actual
parameters, in other words, the parameters of all slaves are configured.

Structure of the job data in the send buffer

Bit 7

Bit (

Byte 0 |OH

[4H
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Set_Permanent_
Configuration

Get_Permanent_
Configuration

Store_Actual_
Configuration

With this call, the 1/0O configuration data and the ID code for the addressed
AS-i slave are configured. The data are stored permanently on the C7 AS-i
CP.

Note

When executing this command, the C7 AS-i CP changes to the offline phase
and then switches to the normal mode (complete restart on the CP). In the
protected mode, this call is not executed.

Structure of the job data in the send buffer

Bit 7 Bit 0
ByteO [OH [5H
Byte 1 Slave address
Byte 2 [ID code [ 110 configuration

With this call, the desired configuration data of.an ‘adc'ressed slave stored
permanently in the EEPROM (configuration datc ana the ID codes) are
returned.

Structure of the job data in the send buffer
Bit 7 Bit 0
Byte 0 [OH [6+

Structure of the return data in. w22 receive buffer
Bit 7 Bit O
Byte O |ID code ~ ] /O configuration

With this call. the z.ctual I/O configuration data and actual ID codes detected
on the S7.interiace are stored permanently in the EEPROM as the desired
configuratianidata. The list of active slaves (LAS) is also entered in the list
of c\ rifigured slaves.

Nc:e

When executing this command, the C7 AS-i CP changes to the offline phase
and then switches to the normal mode (complete restart on the CP).

In the protected mode, this callist executed.

Structure of the job data in the send buffer
Bit 7 Bit 0
Byte O [OH [7H
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Read Actual
Configuration

Set_LPS

6-46

With this call, the actual 1/0O configuration data and actual ID codes of an
addressed slave detected on the C7 AS-i CP are returned.

Structure of the job data in the send buffer
Bit 7 Bit (
Byte 0 [OH [8H
Byte 1 Slave address

Structure of the return data in the receive buffer
Bit 7 Bit
Byte 0 |ID code [ /O configuration

With this call, the list of configured slaves is transferred | or permanent
storage in the EEPROM of the C7 AS-i CP.

Note

When executing this command, the C7 AS:i C® changes to the offline phase
and then switches to the normal mocde-(ccmplete restart on the C7 AS-i CP).

In the protected mode, this callrist ¢ xecuted.

Structure of the job data in the.send buffer

Bit 7 Bit

Byte 0 OH oOH

Byte 1 OH 0H

Byte 2 LPS-sleve 0..3 LPS slave 4..7
oLl 2 | 3| 415|167

Byte 3 | ~ LDS slave 8..11 LPS slave 12..15

21 9] 10|11 12 | 13 | 14 |15
Byte'4 LPS slave 16..19 LPS slave 20..23
16 | 17 |18 119 | 20 | 21 | 22 | 23
Byvie 5 LPS slave 24..27 LPS slave 28..31
24 |1 25126 |27 | 28| 29|30 | 31

In the LPS data: 0 = slave not configured
1= slave configured
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Set_Offline_Mode

Set
Autoprogramming

Set_Operation,
Mode

This call switches between the online and offline mode.

The offline bit isnot permanently stored, in other words, during a complete
restart/restart the bit is set to online again.

In the offline mode, the CP only processes jobs from the user. There is no
cyclic data exchange.

Theonline mode is the normal situation with the C7 AS-i CP. Here, the
following jobs are processed cyclically:

¢ During the data exchange phase, the fields of the output data are
transferred to the slave outputs for all slaves in the LAS. The addressed
slaves transfer the values of the slave inputs to the master when the
transfer was free of errors.

e This is followed by the inclusion phase in which there is a szar. h for the
slaves connected to the C7 AS-i CP and newly added slaves.are entered in
the LDS or LAS.

* In the management phase, jobs from the user such as-uriting parameters
are executed.

Structure of the job data in the send buffer

Bit 7 Bit
Byte 0 0H A |
Byte 1 OH Morde
C=0nline
9 1=0ffline

With this call, the automatic address programming function can be enabled or
disabled.

The AUTO_ADDR_E=NABLE bit is not set permanently on the master.

Structure of the jo! data in the send buffer
Rit/ Bit
ByteO.f " OH BH
Byt 11 OH Mode
1=Autoprog enabled
O=Autoprog disabled

With this call, you can select between the configuration mode and the
protected mode.

In the protected mode, only slaves marked in the LPS and whose desired
and actual configuration match are activated, in other words, if the 1/0
configuration and the identification codes of the slaves in the LDS are
identical to those of the configured values.

In the configuration mode all detected slaves (except slave address “0”) are
activated. This also applies to slaveseven if there is a difference between the
desired and actual configuration. The OPERATION MODE bit is saved
permanently in the EEPROM, in other words, it is retained following a
complete restart/restart.
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Change_Slave_
Address

6-48

When changing from the configuration mode to the protected mode, the CP
is restarted (transition to the offline phase followed by switchover to the
online mode).

If the address 0 is entered in the LDS for a slave, the CP cannot switch from
the configuration mode to the protected mode.

Structure of the job data in the send buffer
Bit 7 Bit (
Byte O OH CH
Byte 1 OH Mode
0=Protected mode
1=Configuration mode

With this call, the slave address can be changed.

This call is mainly used to add a new AS-i slave-with..he default address 0 to
the AS-i system. In this case the address is chanozd from the old slave
address (0) to the new slave address.

This change can only be made when t' = 1siiowing conditions are fulfilled.
* A slave with the old address exis's.

¢ |If the old slave address is riut equal to 0, then a slave with address O
cannot be connected at-the.sume time.

¢ The new slave addre = niust have a valid value.

¢ A slave with the n=w8'ave address must not already exist.

Note

When che2ging the slave address, the slave is not reset, in other words, data
are ratained until new data arrive for the new address.

Structure of the job data in the send buffer

Bit 7 Bit (
Byte 0 OH | DH
Byte 1 Old slave address
Byte 2 New slave address
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Read Slave Status With this call, the status register of the addressed slave can be read out.
The flags of the status register have the following significance:

SO “Address volatile”

This flag is set

— when the internal slave routine for permanent storage of the
slave address is active. This can take up to 15 ms and must
not be interrupted by a further addressing call.

— when the internal slave address comparison recognizes that
the stored address is not the same as the entry in the address
register.

S1 “Parity error detected”
This flag is set when the slave has recognized a parity error in a
received frame since the last “read and delete statuz” . b.

S2 “End bit error detected”
This flag is set when the slave has recognized ar-znd bit error in

received frame since the last “read and-ueletz status” job.

S3 “Read error non-volatile memory”
This flag is set when a read errorthas occurred when reading the
non-volatile memory.

Structure of the job data in the send_hiffe:

Bit 7 Bit 0

Byte O OH l FH
Byte 1 Siave address

Structure of the retu 1 data in the receive buffer
Bit 7 Bit 0
Byte 0 |__“ 0 Slave status
| S3| S2 | S1|SO
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Get Lists and
Flags

Get_LPS, Get_LAS, Get_LDS, Get_Flags: With this call, the following
entries are read out of the C7 AS-i CP:

¢ the list of configured (permanent) slaves LPS,

¢ the list of active slaves LAS,

¢ the list of detected slaves LDS,

¢ the flags according to the AS-i specification.

Structure of the job data in the send buffer

Bit 7

Bit

Byte O | 1H

| OH

Structure of the return data in the receive buffer

Bit 7 Bit4  Bit3 Bit0 |
Byte 0 | LAS slave 0..3 LAS slave 4..7 —I
Byte 1 | LAS slave 8..11 LAS slave 12..15
Byte 2 | LAS slave 16..19 LAS slave 2023
Byte 3 | LAS slave 24..27 LAS slave 28,31
Byte 4 | LDS slave 0..3 LDS slave 4 7
Byte 5 | LDS slave 8..11 LS sla = 12..15
Byte 6 [LDS slave 16..19 £DS ave 20..23
Byte 7 | LDS slave 24..27 T.D35 slave 28.31
Byte 8 [LPS slave 0.3 TTTPS slave 4.7
Byte 9 | LPS slave 8..1% LPS slave 12..15
Byte 10 [ LPS slave 16..19 LPS slave 20..23
Byte 11 | LPS slawe 24..27 LPS slave 28..31
Byte 12 . Flagl
Byte 13| ~ Flag 2
Flag 1 Flag 2
SDitumber [ TName  [Bit number |
OFFLINE_READY S OFFLINE 0
APF BE RESERVED 1
NORMAL_MODE = |10 EEPROM_OK 2
CONFIG_MODE . 11 AUTO_ADDRESS_ENABLE 3
AUTO_ATOR AVAIL 12 RESERVED 4
AUTC_+ )Dk_ASSIGN |13 RESERVED 5
LES D 14 RESERVED 6
| COREIG_OK 15 RESERVED 7
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Table 6-10

Name of the Flag

Meaning of the Flag

OFFLINE_READY

This flag is set when the offline phase is active.

APF

This flag is set when the voltage on the AS-i cab
is too low.

NORMAL_MODE

This flag is set when the C7 AS-i CP is in the
normal mode.

CONFIG_MODE

This flag is set in the configuration mode and res
in the protected mode.

©

| =

AUTO_ADDR_ This flag is set when automatic address

AVAIL programming is enabled. (This means tha: exact
oneslave has failed).

AUTO_ADDR _ This flag is set when automatic aadi=ss

ASSIGN programming is possible. (This ni22ns
AUTO_ADDRESS_ENABLE = %nd no ‘bad’
slave is / was attached'tn tie I27 AS-i CP).

LES O This flag is set when. slave exists with address

CONFIG_OK This flag is set whic 2 the desired (configured) an
actual configuriation match.

OFFLINE This flag ‘s sét ¥vhen the CP is to change to the
OFFLIME 1. ade or is already in this mode.

EEPROM_OK This flayis set when the test of the internal

F-EPROM did not detect any errors.

AUTO_ADDRESS.
ENABLE

|_|hTs flag indicates whether autprogramming is
disabled or enabled by the user (O=disabled;

1=enabled).
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Read Total
Configuration

6-52

This command reads the following data from the C7 AS-i CP:

¢ the list of active slaves (LAS). This shows which connected slaves are
active,

¢ the current configuration data of the connected slaves (/O configuration
and ID code),

¢ the current parameters of the slaves (actual parameters),
e the current flags.

The command can be used, for example, to find out the configuration of the
slaves connected to the AS-i cable after installation and startup. The
configuration data that are read in can, if required, be modified and saved on
the C7 AS-i CP as the desired configuration with the col x\mand ‘Configure
Total System’.

Structure of the job data in the send buffer

Bit 7 rs@

Byte O | 1H | 9H |

Structure of the return data in the receive buffer

Bit 7 Bit 4 Tt 3 Bit 0
Byte 0 ol
Byte 1 I
Byte2 [LASslave0.3 . [LASslave 4.7
Byte3 [LASslave €.71 LAS slave 12..15
Byte 4 [LAS slave 26..19 LAS slave 20..23
Byte 5 [LAS <lave 24..27 LAS slave 28..31
Byte 6 (1D coCe slave 0 I/O config. slave 0
Byte 7 Lﬁ_aJde slave 1 I/O config. slave 1
Byte'8 LID code slave 2 I/0O config. slave 2
BiaS |ID code slave 3 I/O config. slave 3
Zvie 10 | ID code slave 4 I/O config. slave 4
Byte 11 | ID code slave 5 I/O config. slave 5
Byte 12 | ID code slave 6 I/O config. slave 6
Byte 13 | ID code slave 7 I/O config. slave 7
Byte 14 | ID code slave 8 I/O config. slave 8
Byte 15 | ID code slave 9 I/O config. slave 9
Byte 16 | ID code slave 10 I/O config. slave 10
Byte 17 | ID code slave 11 I/O config. slave 11
Byte 18 | ID code slave 12 I/O config. slave 12
Byte 19 | ID code slave 13 I/O config. slave 13
Byte 20 | ID code slave 14 I/O config. slave 14
Byte 21 | ID code slave 15 I/O config. slave 15
Byte 22 | ID code slave 16 I/O config. slave 16
Byte 23 | ID code slave 17 I/O config. slave 17
Byte 24 [ ID code slave 18 I/O config. slave 18
Byte 25 | ID code slave 19 I/0O config. slave 19
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Byte 26 | ID code slave 20 1/0O config. slave 20

Byte 27 | ID code slave 21 1/0 config. slave 21

Byte 28 | ID code slave 22 1/O config. slave 22

Byte 29 | ID code slave 23 1/O config. slave 23

Byte 30 | ID code slave 24 1/0 config. slave 24

Byte 31 | ID code slave 25 1/0 config. slave 25

Byte 32 | ID code slave 26 1/O config. slave 26

Byte 33 | ID code slave 27 1/0 config. slave 27

Byte 34 | ID code slave 28 1/0O config. slave 28

Byte 35 | ID code slave 29 1/0 config. slave 29

Byte 36 | ID code slave 30 1/O config. slave 30

Byte 37 | ID code slave 31 1/O config. slave 31

Byte 38 Parameters slave 1

Byte 39 | Parameters slave 2 | Parameters slave 3

Byte 40 | Parameters slave 4 | Parameters slave 5

Byte 41 | Parameters slave 6 | Parameters slave 7

Byte 42 | Parameters slave 8 | Parameters slave 9

Byte 43 [ Parameters slave 10 | Parameters slave *_

Byte 44 | Parameters slave 12 | Parameters sle e 13

Byte 45 | Parameters slave 14 | Parameters Jave 15 |

Byte 46 | Parameters slave 16 | Paramet=rsslave 17

Byte 47 | Parameters slave 18 Paraincters slave 19

Byte 48 | Parameters slave 20 | Pai “meters slave 21

Byte 49 | Parameters slave 22 Sarameters slave 23

Byte 50 | Parameters slave.24 | Parameters slave 25

Byte 51 | Parameters slav= 235 | Parameters slave 27

Byte 52 | Parameters Jave 28 | Parameters slave 29

Byte 53 | Parametel. slave 30 | Parameters slave 31

Byte 54 Flag 1

Byte 55 :““ Flag 2
Flag 1 Flag 2

[Biumber [ TName _ [Bif number |

OFFLINE_READY 9 OFFLINE 0
APF N RESERVED 1
NORMAL_MCDE -~ |2 EEPROM_OK 2
CONFIG.M2DL 3 AUTO_ADDRESS_ENABLE 3
AUTO_ADLR_AVAIL 4 RESERVED 4
AUTO_ADDR_ASSIGN |5 RESERVED 5
LES_O 6 RESERVED 6
CONFIG_OK 7 RESERVED 7

The meaning of the flags is the same as for the Get Lists and Flags job
(Get_LPS, Get_LAS, Get_LDS, Get_Flags)".
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Configure Total
system

6-54

This call transfers the desired total configuration to the C7 AS-i CP where it
is stored as the desired configuration. This configures the C7 AS-i CP.

The following data are transferred:

* The list of configured slaves that indicates which slaves can be activated
by the C7 AS-i CP in the protected mode.

* The list of configuration data that specifies which ID code and which I/O
configuration the connected slaves must have.

* The list of permanent parameters on the C7 AS-i CP. These are
transferred to the slaves when the C7 AS-i CP starts up.

¢ The flags that determine the mode of the C7 AS-i CP after startup.

Note

In the protected mode, this call is not executed.

Structure of the job data in the send buffer

Bit 7 Bit 4 Bit 3 Bit 0
Byte 0 1H Al
Byte 1
Byte 2 [LPS slave 0..3 LP< iave 4.7
Byte 3 [LPS slave 8..11 - I'hPS slave 12..15
Byte 4 |LPS slave 16 9 FLPS slave 20..23
Byte 5 |LPS slave 24.2; LPS slave 28..31
Byte 6 |ID code Slave 0 I/O config. slave 0
Byte 7 | ID code slave 1 I/O config. slave 1
Byte8 |ID 220 save 2 I/O config. slave 2
Byte 9 [!D oce slave 3 /0 config. slave 3
Byte 10 |2 code slave 4 1/0O config. slave 4
Byte'11 LID code slave 5 I/O config. slave 5
Byie 12 [ ID code slave 6 I/O config. slave 6
Svie 13 | ID code slave 7 I/O config. slave 7
3yte 14 [ ID code slave 8 I/O config. slave 8
Byte 15 | ID code slave 9 I/O config. slave 9
Byte 16 | ID code slave 10 I/O config. slave 10
Byte 17 | ID code slave 11 I/O config. slave 11
Byte 18 | ID code slave 12 I/0O config. slave 12
Byte 19 | ID code slave 13 I/O config. slave 13
Byte 20 | ID code slave 14 I/O config. slave 14
Byte 21 | ID code slave 15 I/O config. slave 15
Byte 22 | ID code slave 16 1/0O config. slave 16
Byte 23 | ID code slave 17 I/O config. slave 17
Byte 24 | ID code slave 18 I/O config. slave 18
Byte 25 [ ID code slave 19 I/O config. slave 19
Byte 26 | ID code slave 20 I/O config. slave 20
Byte 27 | ID code slave 21 I/0O config. slave 21
Byte 28 | ID code slave 22 I/O config. slave 22
Byte 29 | ID code slave 23 I/O config. slave 23
Byte 30 | ID code slave 24 I/O config. slave 24
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Flag 1

OFFLINE_READY

Byte 31
Byte 32
Byte 33
Byte 34
Byte 35
Byte 36
Byte 37
Byte 38
Byte 39
Byte 40
Byte 41
Byte 42
Byte 43
Byte 44
Byte 45
Byte 46
Byte 47
Byte 48
Byte 49
Byte 50
Byte 51
Byte 52
Byte 53
Byte 54
Byte 55

ID code slave 25

I/O config. slave 25

ID code slave 26

I/O config. slave 26

ID code slave 27

I/O config. slave 27

ID code slave 28

I/O config. slave 28

ID code slave 29

I/O config. slave 29

ID code slave 30

I/O config. slave 30

ID code slave 31

I/O config. slave 31

Parameters slave 1

Parameters slave 2

Parameters slave 3

Parameters slave 4

Parameters slave 5

Parameters slave 6

Parameters slave 7

Parameters slave 8

Parameters slave 9

Parameters slave 10

Parameters slave 11

Parameters slave 12

Parameters slave 13

Parameters slave 14

Parameters slave 15

Parameters slave 16

Parameters slave 17

Parameters slave 18

Parameters slave 19

Parameters slave 20

Parameters slave 21

Parameters slave 22

Parameters slave 73

Parameters slave 24

Parameters slave 25

Parameters slave 26

Parameters «lave 27

Parameters slave 28

Parameteis sicve 29

Parameters slave 30

Paramsatersslave 31

Flag

Flag2

Flag.2

l_’).—FLINE

APF

RESERVED

NORMAL_MODE

EEPROM_OK

CONFIG_MODE

AUTO_ADDRESS_ENABLE

AUTO_ADDR_AVAIL

\
Y

AUTO_ADDR_ASSIGN

LES 0

\

RESERVED

RESERVED

RESERVED

o) 0| | W N ] O

CONFIG_OK

S~ o Al W] ]| -] O

RESERVED

7

Mcdifiable flags whose values change the mode of the C7 AS-i CP are shown
on a shaded background:

CONFIG_MODE

0 = The C7 AS-i CP starts up in the
protected mode after synchronization,
1 =The C7 AS-i CP starts up in the

config mode.

AUTO_ADDRESS_ENABLE 0 = Automatic address programming

The values of the other flags are irrelevant for the ‘Configure Total System

disabled

1 = Automatic address programming

enabled.

command and they cannot be modified.
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Write Parameter
List

Read Parameter
Echo List

6-56

With this command, the parameters for all slaves are transferred to the
C7 AS-i CP. The C7 AS-i CP transfasly the parametershat have
changed, in other words, differ from the current actual parametersto
the slaves.

Structure of the job data in the send buffer

Bit 7 Bit 4 Bit 3 Bit 0
Byte O 1H CH
Byte 1
Byte 2 Parameters slave 1

Byte 3 | Parameters slave 2 | Parameters slave 3
Byte 4 |Parameters slave 4 | Parameters slave 5
Byte 5 [Parameters slave 6 | Parameters slave 7
Byte 6 |Parameters slave 8 | Parameters slave 9
Byte 7 | Parameters slave 10 | Parameters slave 11
Byte 8 | Parameters slave 12 | Parameters slave 13(|
Byte 9 [ Parameters slave 14 | Parameters slave(15 )
Byte 10 | Parameters slave 16 | Parameters slave 1
Byte 11 | Parameters slave 18 | Parameters siave 19
Byte 12 | Parameters slave 20 Paramet s siave 21
Byte 13 | Parameters slave 22 Paran eters slave 23
Byte 14 | Parameters slave 24 | P. -ame.ers slave 25
Byte 15 | Parameters slave 26 Parasneters slave 27
Byte 16 | Parameters sla\ﬁ ’_;o_lﬁrameters slave 29
Byte 17 | Parameters sle. = 504 Parameters slave 31

When paraniew2is are transferred to the slaves, the slaves return echo values
in respors<e. e Read Parameter Echo List call outputs the echo values of all
the slaves. The echo values originate from the last parameter call sent to the
slaves.

Stiucture of the job data in the send buffer
Bit 7 Bit 4 Bit 3 Bit 0
Byte O | 1H [ 3H

Structure of the return data in the receive buffer

Bit 7 Bit4 Bit3 Bit 0
Byte 0 Par. echo slave 1
Byte 1 [ Par. echo slave 2 Par. echo slave 3
Byte 2 [ Par. echo slave 4 Par. echo slave 5
Byte 3 [ Par. echo slave 6 Par. echo slave 7
Byte 4 [ Par. echo slave 8 Par. echo slave 9

Byte 5 [ Par. echo slave 10 Par. echo slave 11
Byte 6 | Par. echo slave 12 Par. echo slave 13
Byte 7 | Par. echo slave 14 Par. echo slave 15
Byte 8 [ Par. echo slave 16 Par. echo slave 17
Byte 9 [ Par. echo slave 18 Par. echo slave 19
Byte 10 | Par. echo slave 20 Par. echo slave 21
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Byte 11 | Par. echo slave 22 Par. echo slave 23
Byte 12 | Par. echo slave 24 Par. echo slave 25
Byte 13 | Par. echo slave 26 Par. echo slave 27
Byte 14 | Par. echo slave 28 Par. echo slave 29
Byte 15 | Par. echo slave 30 Par. echo slave 31

Read Version ID This call outputs the version ID of the AS-i master software.
Structure of the job data in the send buffer
Bit 7 Bit 4 Bit 3 Bit 0
Byte O | 1H [ 4H

The response of the C7 AS-i CP includes the name and the firmv are version
number of the C7 AS-i CP as shown below:

Structure of the return data in the receive buffer
Bit 7 Bit 4 Bit 3 Bitd

Byte O S
Byte 1 i
Byte 2 e
Byte 3 m
e
n
S

Byte 4
Byte 5
Byte 6
Byte 7
Byte 8 AT
Byte 9

Byte 10
Byte 11
Byte 12
Byte 13
Byte 14
Byt 151
Byte 16
Evte L7
Bl te 18
gyte 19
Byte 20
Byte 21 S
Byte 22 |
Byte 23
Byte 24 \Y
Byte 25
Byte 26 X
Byte 27 .
Byte 28 y
Byte 29 y

RN o| N O

>

X.yy stands for the current version number.
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Read and Delete
Slave Status

6-58

This call reads out the status of a slave and at the same time clears the status

register of the slave.

The flags of the status register have the following meaning:

SO

S1

S2

S3

“Address volatile”

This flag is set

— when the internal slave routine for permanent storage of the
slave address is active. This can take up to 15 ms and must
not be interrupted by a further addressing call.

— when the internal slave address comparison recognizes that
the stored address is not the same as the entry in the address

register.

“Parity error detected”
This flag is set when the slave has recognizec a parity error in a
received frame since the last “read and delete status” job.

“End bit error detected”
This flag is set when the slave has recognized an end bit error in

received frame since the last “r22d and delete status” job.

“Read error non-volatile: nemory”
This flag is set when.c read error has occurred when reading the
non-volatile mema'y.

Structure of the job daia in. the send buffer

Byte O
Byte 1

Bit 7

Sit4 Bit3

Bit 0

1Hd

6 H

Slave address

Structure of the return data in the receive buffer

Bit 7

Bit4 Bit3

Bit 0

Svie 0 |0 H

| Slave status

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



AS-i Application and Functions

Read Slave ID With this call, the ID code of a slave can be read out directly over the AS-i
cable. The call is intended for diagnostic purposes and is not required in the
normal master mode.

Structure of the job data in the send buffer

Byte O 1H | 7H
Slave address

Structure of the return data in the receive buffer
Bit 7 Bit 4 Bit 3 Bit O
Byte O | 0OH | Slave-1D

Read Slave I/O With this call, the 1/0O configuration of a slave can be regd ouucdirectly over
the AS-i cable. The call is intended for diagnostic purposes and is hot
required in the normal master mode.

Structure of the job data in the send buffe:
Bit 7 Bit 4 Bit 3 Bit 0
Byte 0 TH [ sy
Slave adai ss

Structure of the return detain the receive buffer
Bit 7 R4 Bit 3 Bit 0

Byte O | 0 | Slave 1/0
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6.6

Relationship

6-60

The following table shows the relationship between the AS-i cycle time and
the number of connected slaves.

AS-i Cycle Time and Number of Connected Slaves

Table 6-11 AS-i Cycle Time and Number of Connected Slaves
Number of Slaves Maximum Cycle Time in ms
typical worst case

1.5 1.092 1.404

6...10 1.715 2.028

11..15 2.496 Ze02

16...20 3.276 | 3,588

21..25 4.046 4.368

25..31 4.992 . [5.304

The “typical” times assume that tr, \»e are no repeated messages, no

management calls and that.ai..sl?.ves are synchronized.

If messages are repeaw Y. ¢ cycle time is extended by 0.156 ms per
repetition. If a manageme.t phase occurs in the cycle, the cycle time is also
extended by 0.156 mc

If the AS-i network:is correctly installed, it is assumed that a maximum of
one message Iapetition occurs per cycle. If it is further assumed that a
manager:2ent call occurs in this cycle, the worst case cycle time is (typical

time +0.3:2 ms).

C7-621/ C7-621 AS-i Control Systems
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\I

Chapter Section Description Page

Overview 7.1 Keyboard
7.2 Operating Levels :__—
7.3 Working with Standard Functions )
7.3.1 Setting C7 OP Modes \J 711
7.4 Modifying the Address in the MP! Netwark [7-13

Configuration

7.5 Entering Values N [7-13
7.6 Setting C7 System Paramate ~and Language [7-17
7.6.1 Setting the Date and Ty 7-1
7.7 Password Protectic . 7-1
7.7.1 Password Level znd Access Rights 7-1
7.7.2 Logging In-and Out on the C7 OP 7-2
7.7.3 Passward 'Enagement 7-2
7.8 HarG vare Test 7-2
Note

T. e explanations in this chapter relate to “standard screens” shipped in a
co.ifiguration with ProToobr ProTool/Lite Using these standard screens,

you can call special screens. The standard screens can be completely
redesigned to produce a customized user interface. The special screens, on
the other hand, are part of the firmware of the C7 and cannot be modified.
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7.1 Keyboard

Keyboard Design The keyboard of the C7 consists of three functional blocks of keys (see
Figure 7-1):

e System keys
e Softkeys (F keys)

e Numeric keypad

SIEMENS

SF DC5V.
== FR

Softkeys System keys
Numeric keypad

Fioue 7-1 C7-621 with Keyboard and Display.

C7-621/ C7-621 AS-i Control Systems
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System Keys shows the key block with the system keys. The function of the
keys is explained in Table 7-1.

Table 7-1 Key Functions
Key Function Explanation
Shift key Switches to the second function of dual-function keys.
SHIFT Press the SHIFT key at the same time as the other key.
o Numeric keys | Input keys for numeric charactef3to 9)
The numeric keys have a repeat function. If you hold
to down the keys, the input is repeated at bri=f intervpls
until you release the key again.
9
- Sign key Changes the sign from “Plus” to “Minus” and vice
+/= versa.
o Decimal key Inputs a decimal point. Precs the SHIFT key at the
SHIFT same time as the requirea key.
i
> ENTER With this kev, »o1. confirm and complete your input.
ENTER This I v isfalso used, for example, to change from the
messag. 'evel to the screen level.
P ESCAPE _C‘ancel, go back, change operating level
ESC Undo
You can undo entries you have made provided yo
have not already entered them with with ENTER
key.
Branch back
You can branch back from a screen to a configured
destination (as default, this is the last position yoy
called). By branching further back, you finally retutn
to the start screen and then to the message level.
Reset when scrolling messages
Cancels scrolling in the pending messages and refurns
the display to the current pending message.
Clear a system message from the display
A displayed system message is cleared.

C7-621/ C7-621 AS-i Control Systems
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Table 7-1 Key Functions, continued

Key Function Explanation

Arrow keys These keys move the cursor. Depending on the current
q D situation, the cursor is moved character by character,
field by field or from display to display to the right,

v A left, up, or down.

These keys also have a repeat function. if you hold
down the key, the input is repeated at brief interva|
until you release the key.

(7]

gHIFT Page
D q Next /previous position in the inj ut field
v A Page through the character cei.or stored text.
Note

Pressing more than one key at the <ame time can lead to incorrect input.

Softkeys The softkeys F1 to F5 b. 2w the display can be assigned different functions
depending on the cu(rent display.

Note By pressingsseveral keys in quick succession, it is possible to “lose” a
keystroke! Inpuc not accepted by the C7 OP is indicated by an acoustic
signal.

C7-621/ C7-621 AS-i Control Systems
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7.2  Operating Levels

Overview

Message Level

Screen Level

When working with the C7, there are two distinct operating levels and you
can switch from one to the other:

e Message level
At the message level, current messages are displayed.

e Screen level

At the screen level, you select, define and execute functions.

The message level is the highest level on the C7. At the message 'evel,
pending event messages and system messages are displavad. Aiter the C7
starts up, it changes to the message level and displays the standby message.

SIMATIC C7 VX. XX
C7-621

|
Figure 7-2 C7-621 Standby Message (Gyste1 Message No. 0)

After you have changed to the: screen level, the first screen to be called is the
start screen. From the start screen you branch to other screens depending on
the configuration. On th¢: screens, you view the actual process values, and
you can enter values/anaiiitiate functions by means of softkeys.

The linking of indiv.dual screens is referred to as a screen hierarchy (see
Section 9.2). If you have worked your way into the screen hierarchy, you
return stage. by stage back to the start screen by pressing the ESC key

repeatecly (+4¢ Section 7.1)

C7-621/ C7-621 AS-i Control Systems
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Changing the
Operating Level

7-6

You change the operating level as follows:

>

¢ from message level to screen level by pres{enTer

» from screen level to message level by pres{ =~
ESC

You cannot branch further back from the message level by pressing ESCAPE.
At this level. the key is only used to clear the display of a system message.

Figure 7-3 shows how you switch from one operating level to the other.

Message level < QO

ENTER]

A [

m
7]
(9]

Screen level — System message

Figure 7-3 Changing between t..>» Message and Screen Level

C7-621/ C7-621 AS-i Control Systems
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7.3  Working with Standard Functions

Overview

Standard Screens

A configuration is shipped with the configuration software “ProTool” or
“ProTool/Lite” that contains standard screens.

Using these standard screens, you can activate all the functions necessary for
operation. The description of the individual functions in this manual is based
on the standard screens. If you want to work with the standard screens, load
the configuration shipped with the software. This configuration is in the
directory ProTool\Standard\C7 621.pdb.

If you have not loaded a configuration, the English standard scre=ns are

active after turning on the power. These are loaded from the firmy :are of the
C7-OP (se.l).

Note

The supplied standard screens call special screens thatare loaded in the
firmware of the C7. You can also call these scre=nc.izi your own
configuration with the “Special screen selection” \ .nction.

The standard screens contain functieno.that are fundamental to the basic
operation of C7, such as Display Screens, Modify Password and Set C7 OP
Operating Mode. Process-specific mplementations, such as event messages
or screens for the process, aranaot included.

Standard screens ar¢ celled from a basic screen by pressing a softkey. From
the basic screen, 5 hu branch to the following screens:
e Screens

The scresrairectory is called to display screens. All the screens which
were acsiyned the “directory” attribute are listed here. If you have still not

¢ eateu any screens of your own, the directory will contain only two
st ndard screens, “Counter” and “Timer” ( 8.3).
* | System settings

You can modify settings in the online mode. This includes, for example,
selecting the C7 mode, changing languages, or setting the date and time.

C7-621/ C7-621 AS-i Control Systems
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e Status Variable
The PG function STATUS VAR is called; you can use this to display PLC
addresses.

* Force Variable
The PG function FORCE VAR is called; you can use it to display and
modify PLC addresses.

¢ Password processing

The superuser assigns the passwords for the different password levels.
The logout function is also included here.

C7-621/ C7-621 AS-i Control Systems
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Screen Hierarchy Standard configurations, with ready-to-use standard screens, are supplied for
of the Standard the C7-621 with the ProTool configuration software. Figure 7-4 shows the
Screens screen hierarchy for these standard screens. You will find detailed

information about the functions and how to use standard screens in the
corresponding sections of this manual.

| Message level |

4| Screens |— Counter
Timer

4| System |7 Opmode
Language

| StatVAR | Dat/Time

MPI Address: |
— ForceVAR |

4| Password I— -l"_.(L

| it

Figure 7-4 Screen hierarchy of the Shisped otandard Screens

Internal If there is no configuration aviuluble on the C7-621, for example when you
Standard Screens first start up, the English stardaid screens (Figure 7-5) are loaded from the
memory of the C7-621.

| Message I el |
|

Ir—| Screens |— Counter

Timer

4| System Ii OPMode

Language
— StatVAR | Dat/Time

MPI-Adr
4| ForceVAR |

—| Password |7 Logout

Edit

Figure 7-5 The Internal Standard Screens of the C7 OP

C7-621/ C7-621 AS-i Control Systems
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Branching in
Standard Screens

Example

Selecting a Screen

Calling . Fu.ction

7-10

2>
With thelenter| key, you change from the message level to the screen level. At
the screen level, you can operate and monitor the process or system using the

appropriate screens and standard screens and make system settings.

Taking standard screens as an example, the description below explains how
to branch from one screen to another within the screen hierarchy.

Step Activity

1. Call the standarbasic screerin your configured screen hierarchy.

2. Using the softkeys beneath the symbols « and », yot can move the displayed
screen segment of the active screen (scroll screen fu action).

3. You can branch to the next screen by pressing ti;é_so_.‘lkey beneath the screen
text. A vertical line designates the assigned softk2y

Mode ' anguages
| | > >
|
F1 <2 F3 Fa4 F5
L

Figure 7-6 Brancning at the Screen Level

You select « screen by pressing the softkey assigned to it during
confiquradon.

it either of the symbolg< or>> is displayed at the beginning or the end of
the second line on the display, you can use the screen scroll function for
further selections witkl or F5, if the entry you require is not within the
visible display area.

Functions are called by means of the softkeys assigned to them during
configuration.

To protect against unauthorized use, a password with a suitable password
level must be entered first for some functions 7.7).

Figure 7-6 illustrates branching to different functions.

C7-621/ C7-621 AS-i Control Systems
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7.3.1 Setting C7 OP Modes

Overview You can set the Online, Offline, and Transfer modes on the C7 OP using
standard screens.. Table 7-2 explains these modes.

Table 7-2 C7 OP Modes
Mode Explanation
Online In the online mode, there is a logical link between the C7 OP|and
the C7 CPU, or the C7 attempts to establish a link.
Offline In the offline mode, there is no logical link between the C7 OF and

the C7 CPU. The C7 OP does not attempt to establisl a link @nd
variables are not updated.

Transfer In the transfer mode, data can be downloaded froin your PG or PC
to the C7 OP. You cannot operate the C7 QP v/hile the dowrjload
operation is in progress.

Configuration not If the standard screen for changing @O moueis not loaded, you
Loaded cannot load a configuration. You must znen run a memory reset on the C7-OP
(see alio Section 2.1).

Transfer to the Configuration data are always ‘r2nsferred from the programming device or

C7-OP PC to the C7 OP. Downlzacing to the destination device is described in the
manuals for ProToabr PreTool/Lite In these manuals, simply substitute
C7-621 for OP.

C7-621/ C7-621 AS-i Control Systems
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Setting Modes To set the C7 OP modes, follow the steps below:
Step Activity Result
1. Select the standard screen
System— Mode. by pressing Mode Online
Fa and th =
(Example)

shift | +|/\| or |shitt|+ | \/

to select one of the modes listed in Tapl
(Online, Offline or Transfer).

Mode MPITrns

(Example)

3. Confirm your selection by pressing The req'lire_dTnode is set and the
_3 following 1nessage is displayed:
ENTER]

* |f you select Online mode:
’T

$ 110 Normal_Mode

If you select Offline mode:

$ 135 Of-
fline_Mode

If you select Transfer mode:

Ready for Transfer

Data (configurations) can only
be transferred from the PG/PC
to the OP after changing to the
! “Transfer” mode.
| If you change the mode, a restart
is run on the OP.

4. Quit the standard screen with The previous screen is displayed

c || again.

B A«

7.4.  Modifying the Address in the MPI Network Configuration

Setting in the You can set and modify the address of the C7 OP in the MPI network
Standard Screen configuration in a standard screen by following the steps below:
Procedure 1. Select the standard scregystem—- MPI Address.

2. Change the C7 OP address and, if necessary, the transmission rate.
3. After you confirm with ENTERthe C7 OP restarts.

C7-621/ C7-621 AS-i Control Systems
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7.5

Overview

Entering Values in
General

C7-621/ C7-621 AS-i Control Systems
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Entering Values

You enter values in the input fields of screens on the C7 that will be
transferred to the C7 CPU. There are different types of values and different
ways of entering values.

e Numeric values

¢ Alphanumeric values

e Symbolic values

The general steps for entering values are as follows:

Step Activity Resui
1. First branch to the required screen as| The required screen is displayg
described 010 and then to the
required screen entry.
2. Using the cursor keys, select the input < ursor is located in the input
field in the screen entry. fied.
3. Enter the required value. Depencing dnrhe input field flashes.
how the field was configured, you can
enter one of the value typ. > lisiew abgve
in “Overview” (see pagesc.foi. wing).
4. Confirm your input with \ @ > The value is entered and the fig
enTer| | no longer flashes.
The original value of the field ig
. . . ~ automatically restored.
Clear incorrect entries with Eqs:c y
5 ]f_li_:iuired, position the cursor on another
tinput field and make the next entry as
described above.
With the cursor keys, you can also magve
the cursor left to the previous input field
and enter a different value.
6. Close the screen with z The display is reset and you
ESC change back to the previous
screen.

7-13
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Numeric Values In fields that allow you to enter a numeric value, you enter the numeric value
character by character using the numeric keypad.

If there is a value in the field already, it is cleared completely from the field
when the first character is entered.

Once input has started, you cannot exit the input field until the input has been
entered or canceled.

Entry of Numeric In numeric fields, input is usually right-justified. Digits that have already
Values been entered are moved to the left.
Exception: Input fields for setpoints in BIN format (for example, when

calling the PG functions STATUS/FORC = VAR) are
changed to left-justified. When you start | D input the value,
the old value does not disappear fram the display
completely but its bit pattern is avarwritten one

character at a time. You move theicursor in this type of field
by simultaneously pressina the SHIFT key and an

arrow key q and{ [«\‘

Decimal Point You enter a decimal point by iiressing the following keys simultaneously
SHIFT +}_
Limit Values You can configudiinit values for numeric input fields. In this type of field,

a limit value check is made. Entered values are accepted only if they are
within the confiyured limits. If a value outside these limits is entered, a
system mussage is displayed and, after it has been canceled, the old value is
displayed again.

Field with Decimal '£ a numeric field has been configured with a certain numbdeaimal

Places placesand if, after you confirm your input, too many decimal places have
been entered, the extra ones are ignored; if too few have been entered, the
field is padded with zeros.

C7-621/ C7-621 AS-i Control Systems
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Alphanumeric
Values

Entering
Alphanumeric
Values

C7-621/ C7-621 AS-i Control Systems
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When you input alphanumeric values, digits and letters are mixed.

For the numerical components of the input, follow the steps as described in

“numeric values”.

If you want to enter a letter at the current cursor position, you must activate

the alphanumeric character set.

To enter the string 180CT61, for example, proceed as follows:

can select a string with the format CH
Enter 1 and 8 by using the numeric
keypad.

Step Activity Result
1. You must first configure the input field
with the variable. As an example, you Variable:18......

the numeric keypad

>

and confirm with e

2. Press and hold dow The extendea ~haracter set
SHIFT becomesz avzilable.
3. Page up with A F_::
in the permitted character | Ve.iable:18......
set. “
You obtain other special charaste.z
with l \'\7
4. SelectO and move the carsor one plageThe selected character is entered
to the right. when you move the cursor.
5. SelectC and meve the cursor one pladeas above
to the right.
6. SelectT ana nove the cursor one placeas above
to the tight
7. Release The extended character set is
SHIFT .
deactivated.
N
8. Znter the remaining figures 6 and 1 usjn

Variable:180CT61.

Your entry is accepted and
display of the entry is reset.
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Symbolic Values

7-16

If a field requires symbolic values, you select the symbol from a list.

To enter a symbolic value, follow the steps below:

Step

Activity

Result

1.

Press and hold down
while in the input field

SHIFT

The list with the configured
symbolic values is displayed.

Select the required value with the curgor

key.

Release the SHIFT key.

Confirm the selected value with

>

ENTER|

C7-621/ C7-621 AS-i Control Systems
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7.6 Setting C7 System Parameters and Language

Overview

Setting the
Language

Once you have loaded a configuration, you can modify the following system
settings for the C7 OP resulting from the configuration using standard
screens:

e Language

e Date and time

Messages and screens can be displayed in several languages. Up to three of
the languages listed below can be loaded simultaneously on the C7 and can
be selected in the online mode:

e German
e English
* French

e [talian

* Spanish

To select another language, follow the steps .>elow:

Step Activity Result

1. Change to the screen lev7'. if j_‘)u—are nohe basic screen is displayed.
already at this level.

2. Select the standard scrosn’
System— Languaaeby pressing Language ENGLISH

Fa and *he{ =
[

3. * Select Q‘gr&wired language by
pressing

shift | + | /\

or

shift| + |\/

The list only contains languages that
were loaded on the C7.

® Complete your selection with The C7 OP now restarts and
E) displays all language-dependent
ENTER texts in the new language.

C7-621/ C7-621 AS-i Control Systems
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7.6.1 Setting the Date and Time

Date and Time
Setting

7-18

You can adjust the current date and time on the C7 OP. The day of the week
is calculated internally. Any change you make will affect all messages and
screens with which a date or time variable is displayed. The display format
for date and time is defined in your configuration and cannot be modified on
the C7.

To set the date and time, follow the steps below:

Step Activity Fesult

1. Select the screen level “System Settinpy
from the basic screen witBystem Date: Fr C1.01.95

Tire: 01:30:40
Then select the standard screen —
Dat/Time.

2. Set the day of the week holding dov/n|
: -/
SHIFT and pressing ’72
sl

or E

3. Confirm the setting vith =S
ENTER|
4, Press = The cursor moves forwards or
SHIFT q D backwards in the field.
to maovethe cursor right and left in the)
drtefied.
5. Er 2r the data as a numeric value.

ramember to press the shift key first.

5: You can change between the date and The cursor is in the field for the|
! time fields with the cursor keys. time of day.

Enter the time as in Step 4.

5. Confirm with _3 The new setting is entered.
ENTER]|

6. Quit the standard screen with You return to the previously set

c || screen level.

B«

Note

The C7 OP does not have a hardware clock. Since the date and time are
generated by software, this information must be updated every time the
C7 OP starts up.

C7-621/ C7-621 AS-i Control Systems
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7.7 Password Protection

Overview To prevent unauthorized operation of the C7, it is possible to control access
by means of passwords and password levels that are required to call certain
functions and make certain settings.

When you assign a password to an operator, you grant permission to execute
functions at a specific password level.

A password level is specified during configuration.

If password protection is active you must log in and out on the C7.

7.7.1 Password Level and Access Rights

Password Level During configuration, hierarchical passwerd 1 vels from 0 to 9 are assigned

for softkeys and input fields. The passworc 'evels of the standard screens are
listed in| Appendix C.P.

When you assign a password t¢ 0 ceerator, you grant permission to execute
functions at a specific password le. zl.

If an operator logs in on the £7 with a password for a certain level, he/she is
authorized to execute functions with that password level and at lower levels.

Table 7-3 Pass. ‘ord Levels
Password,_ ! Explanation
Level
C N At this level, the lowest in the hierarchy, the functions available have

little or no effect on the execution of the process; these are normally
calls for functions that do not involve input.

You do not need to enter a password to call password level 0
functions.

If you call a function assigned to a higher password level than 0, you
will be prompted to enter a suitable password.

1-8 Levels 1 to 8 are assigned to functions of increasing importancs.

The superuser assigns the password level to a password using
password management functions.

9 Permission to execute functions of password level 9 is reserved for the
superuser, who has access to all C7 functions.

The password for level 9 functions is entered during configuration.

C7-621/ C7-621 AS-i Control Systems
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7.7.2 Logging In and Out on the C7 OP

Logging In If a function is called on the C7 for which the current password level is too
low, you are automatically prompted on the display to enter the required
password.

You complete password input by pressing the ENTER key.

Logging Out Select the standard screeassword— Logout to log out from the C7 OP.
The C7 then changes from the current password level to 0, the lowest
password level, and then branches to the message leve .

C7-621/ C7-621 AS-i Control Systems
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7.7.3 Password Management

Overview Only the superuser (password level 9) is authorized to call the password
management functions (Password Edit).

When shipped the password for the CI06. This can be changed during
configuration.

A maximum of 20 passwords can be assigned. A password must have at least
3 digits and can be up to 8 digits long. Leading zeros and letters are not
permitted. The password for level 9 functions is assigned during

configuration (default: 100

Displaying the Select the standard screeassword— Edit.

Password List The password list is displayed. It can contain a maximuin of 50 passwords.

o)

35
=]
[

m_— Vv

]
nn XXX 3 W ‘é
\Y%

L Password level
Password
v 3 Password index

Figure 7-7 Example.af @ Password List

Table 7-4 =xplanation of Figure 7-7

Labelin i_'igure Explanation

Pagswora. index Passwords are numbered consecutively with a
two-digit password index. The fields for the passwprd

and its assigned password level are on the right of the
password index. Only the superuser entry is contdined
in the fields when the password list is called for the
first time.

Password To the right is the field for the password. You can
scroll the list with the cursor keys.

Password level The first time the list is displayed, it contains only the
superuser entry.

C7-621/ C7-621 AS-i Control Systems
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Assigning a
Password and
Password Level

Changing a
Password and
Password Level

Deleting a
Password

7-22

To assign a password and a password level, follow the steps below:

Step Activity Result

—

1. Select the line for the password entry |fiThe cursor is located on the firs
the password list. character of the field for
password input.

2. Enter a new password and confirm it py
pressing ENTER. Leading zeros are njot
permitted.

3. Move the cursor with the right arrow key
to the field for the password level.

4. Enter a password level of 1 to 8 for the
password and confirm it by pressing
ENTER.

5. Quit the standard screen with

To change a password, call the pa<:word entry in the same way as you would
to assign a password and enter.. e new password by overwriting the old one.

If you just want to modify the password level and not the password, skip the
field containing the pas=wcrd 2ntry by pressing ENTER. Then move the
cursor with the RIGHT a: ~w key to the field for the password level and
enter the new level.

To delete a password, call the password entry in the same way as you would
to assign ina change a password but overwrite the first character of the
password with a zero. Then confirm the deletion by pressing ENTER.

C7-621/ C7-621 AS-i Control Systems
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7.8 Hardware Test

Overview Apart from a brief startup test ("eprom test”, “ram test”, “flash test”) that is
run through at every complete restart on the C7, you can also run a hardware
test to check all the important components of the device.

Regardless of the selected language, the hardware test is always displayed in

English.
Starting the The hardware test is not started at the screen level but when the power is
Hardware Test turned on. To start the test, press the three cursor keys at the saiae time

QVD

Test Sequence You can select individual components in the hardwaie tost menu:
¢ Select components with the “up” and “down™ »ursor keys.
* Start the test with ENTER.

e The symbols>> and<< at the right ara'lefc edges of the display indicate
that further menu items are avai'av!e-sutside the visible section of the
display.

While a test is running the message “active” is displayed. If the test was
completed without finding errors or faults, the message “OK” is displayed for
approximately 2 seconds.

End of the Test If you do not press a key for 5 seconds, the test is stopped and the menu is
displayed again.

C7-621/ C7-621 AS-i Control Systems
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Components that
Can Be Tested

7-24

The table lists the components that can be tested:

Table 7-5 Tested Components

Component Explanation

CPU TEST The internal registers, the timers and the interrupt
controller of the processor are tested.

RAM TEST The entire static RAM is tested by writing and then
reading it. Its previous contents are overwritten.

EPROM TEST The checksums of the memories are formed.

FLASH TEST During the FLASH TEST, the size « nd status of the
FLASH memory is displayed (for.ex mple 128 K,
“empty” or “prg.” for programmeay)

KEYBOARD When you press one of the-syst2m keys, the name

TEST the key, for example “ENTZR', is displayed. The

value of numeric keys-is displayed.

DISPLAY TEST

The following test =creens are displayed one after t

other:

1. Display rark

2. Display lit

3. Thecursor runs through all the display locations
‘1 Lath display lines from left to right and back.

END OF TEST

A hardware reset is triggered followed by a complet

| restart.
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8.1 Messages

Overview

Selecting the
Message Level

Quitting the
Message Level

Event Messages

System Messages

8-2

Events and states in the control process are displayed on the C7 in message
form. A message always consists of static text and may also contain
variables.

The following types of message are displayed on the C7:
* Event messages

e System messages

To change to the message level, pi

& A\

C

>

To quit the message level, prgenter

Event messages are initiated by “he ’LC. They are configured and contain
process-related information.

System messages ar2.ini. ated by the C7 OP. They are not configured. They
provide information a%0/it operating states of the C7 OP or incorrect
operations and corimunication problems.
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8.1.1 Event Messages

Overview

Presentation

Message Bits

Event Message
Area

Event messages contain process-related information (for example, messages
relating to states or processes) such as

Temperature reached or
Motor running

Apart from status messages, notices to operators can also be configured as
event messages. If, for example, a machine operator wants to start a bottling
system but has forgotten to open the water inlet valve on the mixer, a
message such &pen water intake valve can prompt him to take
appropriate action.

Event messages can be configured so that particular textcemponents flash to
highlight them compared with the rest of the message te.«t

Messages can contain static text and variable fielc's. The variable fields
display, for example, current values of the C7 C XU wi numeric or symbolic
form. The date and time can also be output i* messages.

If there is a condition present in the cerient process that causes a message to
be generated (for example, a s€ onitras been reached), a bit is set by the
application program in the data-are . for event messages. The C7 reads the
data area after a configured puilir.g time. In this way, a message is detected
as “entering the state”. The 4it is reset by the C7 CPU when the condition
that caused the messaqga ni longer exists. The message is then "leaving

state”.

You must detine arvent message aréar event messages in your
configuratist. in ProTool or ProTool/Lite, you set the event message area by
selestingSystems Area Pointerfrom the menu.

You ¢ an configure a single event message for every bit that has been
ccafigured in the event message area. The event message area (up to 64
bytes) can be divided into a maximum of 4 address areas. The address areas
do not need to be contiguous.

shows the assignment of bit numbers to message numbers for data
bytes. Bit numbers are assigned automatically to message numbers on the
C7 OP.

C7-621/ C7-621 AS-i Control Systems
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Updating
Messages

Standby Message

8-4

Message no. 8 7 6 5 4 3 2 A1
Address
areal Bit no. 7 6 5 4 3 2 1 0
Message no. 16 15 14 13 12 11 10 9
Address
area 2 Bit no. 71 6|5 al3|2]1]o0

Figure 8-1 Event Message Area and Message Numbgrs

When the C7 detects a message for an event entering the state, it reads the
value to be displayed for the messages variakiles supplied by the C7 CPU and
displays them. The fields defined in the messages are updated periodically at
the configured polling intervals.

If the event leaves the state while 'me message is displayed, the display is
updated and the next mess2qa.ic displayed automatically.

The standby messzge is event message No. 0. It appears on the display when
the C7 is workiag at the message level and there are no event messages or
system messaces pending. The standby message is stored in the firmware and
as defaui: contains the release and the device type:

SIMATIC C7 VX.XX
C7-621

Figure 8-2 Standby Message of the C7-621 and C7-621 AS-i

Depending on the configuration, the standby message can be represented by
other text. It can contain the date and time but not variables.

C7-621/ C7-621 AS-i Control Systems
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8.1.2 System Messages

Overview System messages indicate operating states within the C7 OP. For example,
indicate incorrect operations or communication problems.

Displaying System This message type has top display priority. If a fault occurs on the C7, the
Messages active event message is removed from the display and a system message is
displayed in its place.

After the system message has been cleared from the screen, the C7 returns to
the point from which it branched.

Fatal/Non-Fatal System messages are classified as fatal and non-fatal system messages.

System Messages e A fatal system message results from an error that caix.be rectified only by

a complete restart or restart of the C7.

* Non-fatal system message: All other errors ¢ »nerate a non-fatal system
message, for example, when a particular:screen cannot currently be
selected. The display of a non-fatal sv tem message can be canceled by
pressing ESCAPE or it can also be Canccied automatically after a
configured time.

A list of possible system mess 1es and their explanations can be found in

PP M.
Disabling System The display of systeni inessages (except for internal errors 7xx) can be
Messages disabled during cetifiguration. This setting on the C7 OP cannot be changed

later.

C7-621/ C7-621 AS-i Control Systems
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8.1.3 Displaying Messages

Overview Event messages are always output to the display at the message level on the
C7 and are displayed according to display and message priorities. Messages
are displayed one at a time on the C7, even if they have been configured as
single-line messages.

Selecting the You change to the message level by pres{ #
Message Level

Priorities The messages have different display priorities .

Table 8-1 Explanation of the Priorities

Priority Explandtion

Display priority System messages & "ay?have top display priority. Event
messages are di<playcd according to their message priofities.

Message priority During confic. "aio.n, you can set message priorities for event
messages irom + (low) to 4 (high) according to their
importenice:

If several messages nzving the same display and message priorities exist
simultaneously, the /nust recent message is shown first.

Example
Tatle &-2 Order of Arrival and Display of Messages
Order of Arrival Order of Display

2) Event message B (priority 3) 2) Event message D (priority 4)
3) Event message C (priority 2) 3) Event message B (priority 3)
4) System message A 4) Event message C (newer with priority 2

|
L
1) Event message A (priority 2) 1) System message A
5) Event message D (priority 4) 5) Event message A (older with priority 2)

C7-621/ C7-621 AS-i Control Systems
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Message Buffer The C7 OP message buffer stores the fifty latest messages in the order in
which they arrive. When the message buffer is full, the oldest message is
overwritten.

Message “Shower” If there are more than fifty messages at any one time (message shower), only

the fifty current messages contained in the buffer will be displayed. Any

other messages that may be waiting cannot be displayed even when messages
leave the state. When it reads the event message area, the C7 detects only a
status change of the bits. Since the bit status of waiting messages that have
yet been entered in the buffer has not changed, the C7 does not then detect
these messages as having “entered state”.

Paging Pending If there is currently no system message, you can scroll at the imest age level
Event Messages through the messages that have not yet left the state. Everit imessages are
sorted according to priority groups and are displayed in tnel-order of arrival.

To page through the messages, use the cursor keys at the message level.

Before you can scroll through waiting messages sterting from the message
being currently displayed, you must first change « rthe scroll mode using the

| or 1 keys:
Table 8-3
v Display of thé:ext older (or next lower priority) messagde.
Following the oldest message in a priority group, the mpst
recent Tiessage of the priority group with lower priority |s
displayed.
The end of the message area is marked by [¥qu
cannot scroll beyond this end mark.
/\_i Display of previous (or next higher priority) message.
==, Following the most recent message in a priority group,
the oldest message of the group with the next higher
priority is displayed.
The beginning of the message area is marked by’
You cannot scroll beyond this start mark.
Redisplaying a The currently pending message is displayed again if you press ESCAPE or if
Message you make no input to the C7 OP for one minute.

C7-621/ C7-621 AS-i Control Systems
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8.2 Screens

Overview

Components of a
Screen

Screen Directory

8-8

On the C7, the process (for example, a bottling plant or a mixing unit) is
displayed and controlled in screens. These screens are customized for the
particular application.

In screens, logically associated process values are acquired and provide an
overview of a process or system. In addition to this alphanumeric
“visualization” of the process, screens allow you to enter new process values
and so control the process. Up to 40 screens can be configured on the C7.

Process values in a screen can be freely assigned to subject-related groups.
Example:

Temperature tank 1: 80 C
Temperature tank 2: 78 C
Level tank 1: 1200 |

Level tank 2: 3000 |
Pressure valve 1: no‘mai
Pressure valve 2: high

A screen consists of the follov/ing components:
e Title

e Screen entries (maximum of 40).

Screens car e giouped during configuration in a screen directory, which is
used to displey them on the screen and also to edit them. A screen can be
found in the screen directory by its screen number and its screen title, if
configured.

C7-621/ C7-621 AS-i Control Systems
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Selecting a Screen

Exiting the Screen
Level

You can select a screen using either:

e Softkeys

e Screen directory

Table 8-4 explains the ways of selecting a screen.

Table 8-4 Ways of Selecting a Screen

Selection

Explanation

Selection with softkey

With soft keys, you can branch from one screen tg
another The branch is defined in the configuration

Selection from screen
directory

Call the standard scre&treensThe screen directory
is then displayed on the screen. It contains only the

screens which were included in it during cen. guration.
Enter the number of the screen youseauire or “scroll”
in the screen directory using the zrrow. «eys. In either

case, press ENTER to display tti= si;reen.

To exit the screen level, prg #

C7-621/ C7-621 AS-i Control Systems
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Editing Screens

8-10

You can enter values in screens. To edit a screen, follow the steps below:

Step Activity Result
1. Select the screen you want to edit as | The screen is displayed. The
described in “Selecting a Screen”. cursor jumps to the first input
field.
2. Move the cursor with the keys The cursor is located in the input
q D field.
to the required field.
3. Make the required modifications as | The cursor is:located at the end
described in Section 7.5. of your input.
4. After confirming your input, reposition| The cursei.is | cated at the end
the cursor to make any further of yourinnut:
modifications you require.
5. Quit editing with P You rzcwrn to the previous level.
ESC ‘J_
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Screen Entries

Components of a
Screen Entry

Updating Values in
Screen Entries

Screens consist of one or more entries. Each screen can have up to 40 entries.
On the C7 OP, only one entry is displayed per display page. Lines which
have not been fully configured are displayed as blank lines.

An example of a screen entry might be:
Temp. tank 1: 80 °C
Temp. tank 2: 78 ° C

A screen entry consists of the following components:

e Text

The static text contains explanations for the operator. It may ¢'so include
information on how softkeys have been assigned.

¢ Fields for
— Displaying
e Date
* Time,
¢ C7 CPU actual values

— Input of C7 CPU setpoints that aie trciisferred immediately after to the
C7 CPU

— Combined input/output of « 7 CPU setpoint and actual values.

e Softkeys
Soft keys are assigned variable, screen dependent functions.

The configuration «xfines the intervals at which C7 CPU values are updated,
in other words.the.intervals at which they are read from the C7 CPU and
displayed. Thaiowest configured polling time applies to the whole screen
entry.

To ohtiiwnize performance, you should do the following:
¢ Ccifigure the polling times for updating as high as possible

. Configure short polling times only for those entries which really do need
to be updated quickly.

C7-621/ C7-621 AS-i Control Systems
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Input and Output
Fields

8-12

Input and output fields have the following characteristics:

Input fields define setpoints in numeric or symbolic form.
In input fields, the flashing cursor is visible.

Output fields display actual values of the C7 CPU in numerical or
symbolic form.

For symbolic 1/O fields, you can configure up266 text elements, which
you can call on the C7 using a selection field. The value you select is
entered.

When entering numeric values, configured number formats apply or limit
values restricting the number of places before and after the decimal point.

C7-621/ C7-621 AS-i Control Systems
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8.3 Timers and Counters

Overview

8.3.1 Timer

Displaying Timer
Actual Values

Editing Timer
Settings

Time Base

With the C7 OP, you can access the timers and counters of the C7 CPU.
Examples of this can be found in the C7 standard screens. The following
description of how to access timers and counters refers to the "Timer” and
"Counter” standard screens. You can select these standard screens from the
screen directory on the C7 OP.

On the C7 OP, you can display the current actual value of.eve'y timer
configured and enabled on the C7 CPU by callindStreerz ->* Timers
standard screen. The following display appears (example):

Actual timer value —— 13.7 TIMER 1 +——3ele adtimer

To exit the standard screen, press E:SC

You do not enter timer setting Giv'the C7 OP. The values for the timers are
supplied from the C7 CE'U accumulator when the timer is called.

The common time Lxse for the timers can be configured (10 ms, 100 ms, 1 s
or 10 s). The C7 CP detects the selected time base and scales the displayed
value to setchas.
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8.3.2 Counters

Displaying/Editing
Counter Values

8-14

On the C7 OP, you can display the current count and, if configured, you can
change the counter setting for every counter configured and activated on the
C7 CPU. Follow the steps below:

1.

N o A

Call the Screens Countersstandard screen. The following display
appears (example):

Currentcount ———67 COUNTER 1 —-+—— Selected counter
Counter setting ——— 235

If you do not wish to modify the setting, exit the starid. rd screen by
pressing ESC.

Use the arrow keys to select a counter (for 2xample counter 3). The cursor
is located in the “Counter setting” field.

Using the keypad, modify the couiiter zeting.
Confirm your entry by pressing “NTER.
If necessary, repeat steps 351 >r.0ther counters.

Exit the screen by pressing =3C.

C7-621/ C7-621 AS-i Control Systems
C79000-G7076-C622-01



Standard Operator Control and Monitoring Functions

8.4 STATUS VAR and FORCE VAR with the C7 OP

Overview

STATUS VAR

FORCE VAR

Calling FORCE
VAR

Addresses

PLC Address

By configuring special standard screen similar to the PG functions STATUS
VAR and FORCE VAR, the C7 can be used to display and modify address
values. In the online mode, this means that C7 CPU addresses can be
manipulated directly on the C7 without having to connect a programming
device or a PC to the C7.

STATUS VAR can be used only to display addresses of a C7 CPU.

FORCE VAR is used to display the addresses of a C7 CPU arito modify
their variable values and to transfer them back to the C7 CP!.\1he selected
addresses are retained in the static RAM and also apply-«fiarthe C7 restarts.

You call the FORCE VAR function from thHeorce \/Ai2 siandard screen.
After the call, the address list is displayed.

Figure 8-3 illustrates the SIMATIC S7 rep =sei.:ation.

Address field Upudating active

DB34 DBDxx  *
INT=69

Format fielt! Value field

Fiwre 8-3 Example of the Display of an Address

You can scroll up and down through the addresses. Holding down the SHIFT
key, you can select the data type to be displayed using the cursor keys. Press
ENTER to set the corresponding data format in the format field.

The PLC address is the MPI node address of the selected CPU. You can set
this address.
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Using FORCE VAR Table 8-5 shows you how to work with FORCE VAR.

Table 8-5 Operator Controls

Activity Key
General: Confirm each entry in a field with ENTER: q.)
ENTER
Move to the numeric field with: D
Move the cursor in a line with: q D

Within lines and the field with a value, you can move the cur: or A
horizontally. A total of 10 lines can be assigned. V

The values of the addresses you select are displayed in the.value field
in the specified format.

Move up and down in the column with the addresac: v A

If the cursor is in the column faddresseg/o!: can.celect the data type
to be displayed (DB, MW, IW, QW, C, T; wi. »SHIFT

and: v A

If the cursor is in the columnsiur uiarmat, you can set the data
formats HEX, DEC, BIN; “Hr:. 7, C by pressing the above keys

Enter the number of tkie aduress you want to display or modify using 0....9
the numeric keypad.

Updating Values When you have finished editing the address list, the values on the C7 CPU
must'be 11pdated. This is not done immediately after an individual value has
be=n confirmed. The new values are not transferred to the C7 CPU until you
press the ENTER key again after confirming the final value. During
undating, a flashing asterisk * is displayed in the top right corner of the
display. If the asterisk does not flash, this means that no logical link has been
established to the C7 CPU.

Cancel.. 1 Inputs cannot be made while updating is in progress. Updating can be
Upd-‘ing canceled by pressif =~

ESC

C7-621/ C7-621 AS-i Control Systems
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Permitted Data
Types

The table shows the data types permitted for a SIMATIC S7-300.

Address

Data Type

SIMATIC S7-300

DB, M

CHAR
BYTE
INT
WORD
DINT
DWORD
REAL
BOOL
STRING
TIMER
COUNTER

I, Pl, Q, PQ

CHAR
BYTE
INT
WORD
DINT
DWORD
REAL
BOOL
STRING

TIMER

COUNTER

C7-621/ C7-621 AS-i Control Systems
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9.1 Process-Dependent Operator Control and Monitoring

Overview

Calling Functions
with Softkeys

9-2

The actions that are required or permitted vary as the process situation
changes. To meet changing requirements during process control, you can
configure the following to support the operator:

e Screen-dependent softkeys

e User-defined screen hierarchies

You can configure function calls on the C7 OP using softkeys. Softkeys are
special function keys to which different function calls are assigned for
different screen entries while you edit a screen. This 4iiov 's the operator to
select functions as and when required by the situauan, The keys that can be
assigned as softkeys on the C7 OP are F1 to F5:

The functions that can be assigned to softkeys include:
¢ Display screen level or message lcvel

* Select screen

¢ Display screen directory

e Display special screen

e Logout

On the C7 OP, a bit can’be configured in a variable for every softkey. This
means that a bitisset on the C7 CPU when a softkey is pressed.
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9.2 Self-Defined Screen Hierarchy

Overview

Branching with
Softkeys and
Returning

Definition of the
Start Screen

Example of a
Screen Hierarci;

The screen hierarchy can be adapted to system-specific requirements and can
be modified either in part or in whole. Screens can be removed or added.

Any combination of screens can be linked together. The configuration,
sequence of the screen linking, inclusion in the screen directory and the
relevant return jump destinations are defined during configuration with
ProTool/Lite.

You branch between the different screens using softkeys and coi figured
return jump destinations. You can branch to the same screen fron entries in
different screens as illustrated in Figure 9-1. Return jumps ar¢ inot restricted
to screen level allowing you to branch to the message leve'.

During configuration, you can also decide on the liyout of the screen you
want displayed on the C7 OP as your start scre’ 1.

Screen 1
‘ start screen
ey
S~reen 6 Screen 2
Screen 7 Screen 3
(NN S
Sere=n 10 Screen 9 Screen 8 Screen 5 creen 4
Lo <]
|

Fig ure 9-1 How the Screen Hierarchy Works

The example below illustrates the structure of a screen hierarchy. For more
detailed information, refer to the ProTaml ProTool//LiteUser’s Guide.

Example:

The C7 OP is used to operate and monitor a system for producing and
bottling different fruit juices. The system consists basically of a mixing unit
and a bottling machine.

Mixing unit The ingredients for the fruit juices are contained in three
tanks. Depending on the juice that you wish to manufacture,
ingredients are mixed in certain ratios.

C7-621/ C7-621 AS-i Control Systems
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Start Screen

Selecting “Mix”

Selecting “Tank2”

9-4

Bottling Unit  After it has been mixed, the fruit juice flows into the
bottling tank after a valve has been opened and it is then
bottled in the correct quantities. The bottles are conveyed
on a belt. Before being filled, they are checked for
breakages. After they have been filled, the bottles are
capped, labeled and transferred to pallets.

The configured start screen could, for example, appear as shown in Figure
9-2. This screen consists of static text only.

Mix Bottle
<< | | >>

Figure 9-2 Start Screen for the Plant (Example)

The screen segment on the display can be-selacted with the softkeys beneath
the display. The display can be moved hcrizontally with the symbols « and ».

Pressing the softkey beneath thie '"Mix” entry allows you to view the entry
shown in Figure 9-3. It also consists of only static text that identifies further
screens (“Tank2, “Tank3 "and "Mixer ").

Tank2 Taﬁks Mixer
<< |~ I I

Figure 9-3 Static Screen Text (Example)

iTyou press the “Tank2” softkey, the entry shown in Figure 9-4 appears. This
entry contains static text and an output field (Contents) and an input field
(Valve). The position of the tank valve can be set in the input field by
entering a symbolic value (for example, OPEN or CLOSED).

Contents: 371 Liter
Valve: Open >>

Figure 9-4 Screen with Input and Output Fields (Example)
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9.3 Evaluation of the Screen Number

Overview

Configuring the
Screen Number
Area

Special Screens

The screen number area is located on the C7 CPU. The C7 OP writes the
number of the current screen to this area. If the C7 CPU writes a screen
number to the screen number area, the screen is opened on the C7 OP. This
allows you to configure operator support.

If you want to use the screen number area, it must be specified during
configuration as an area pointer and created on the C7 CPU. Figure 9-5
shows the structure of the screen number area.

1st word Screen number Entry number; .
2nd word Screen number Entry number 41

Bit 7 = 1: ID for special screen

Figure 9-5 Structure of the Screen Numb’ < Arex on the C7 CPU

The screen number area consists of #aa consecutive data words. The first
data word is used by the C7 OF 9 <or2 information about the display
contents (screen number and entr, number).

If the C7 CPU stores a screen number and entry number in the second data
word, the display of a speciiic screen or a specific screen entry is initiated on
the C7 OP.

The hexadecimal < alue FFFF in the first or the second data word indicates
the message level; a value of 0 in the second data word indicates enabling of
C7 OP operaiion.

If the mest significant bit is set in the data word (=1), the screen number
re fers to a special screen. If the most significant bit is not been set (=0), the
sc 2en is a user-defined screen.

The screen numbers of the special screens are listed in the table below. An
offset of 128 (most significant bit = 1) must be added to these screen
numbers.
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Screen Selection

by the C7 CPU

9-6

Table 9-1 Screen Numbers

Screen Number

Screen

0 Screen directory

25 Status Variable

26 Force Variable

30 Language Selection

31 Changing the Operating Mode
35 Set Time/Date

36 MPI Address/Baud Rate

55 Password Login

56 Password Edit

The following diagram illustrates how the C7 CPU selects screen 5:

Screen number Entry number
1. Ascreen is open on the C7 OP. 1st word X X
2nd word X X
Screen number Entry number
2. Before the user program enters(he 1st word
value 5 in the 2nd word of thz ssiesn ond word X X
number field, it must bri¢ v sz the g X
screen number to O....
Screen number Entry number
... and enter the value.s at the 1st word X X
earliest after 2ne’polling cycle 2nd word S X
(1 second) Screen number Entry number
3. The C7 OF recognizes the change 1st word 5
from 0<1 5 and opens screen 5. 2nd word 5

C7-621/ C7-621 AS-i Control Systems
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9.4 Image of the System Keyboard

Overview

Configuring the
System Keyboard
Image

Each key of the system keyboard (except for the cursor keys) is assigned a bit
in the data area for system keyboard bits. As long as the key is pressed, the
bit remains set. When the key is released, the bit is reset.

By evaluating this data area, it is possible, for example, to generate an error
message to indicate incorrect operator input.

Before the data area for system keyboard bits can be used, it must be
specified during configuration as an area pointer and created on' he C7 CPU.
The system keyboard assignment is a data area with a fixed lengi of two
data words. Figure 9-6 shows its configuration for a C7 OP.

Bit number
15 1413 12 11 10 9 8 7 6 5 4 3 271 &

/- SHIFT] §> & \ ‘ 1st data word
/ 98| 7| 6| 5403 2]1| o] 2nddataword

Keyboard group bit

Figure 9-6 Keyboard Assignme’ * fo:i'th2 C7 OP

The keyboard image is transferied spontaneously to the C7 CPU whenever a
modification on the C7 OP is‘registered. There is therefore no need to
configure a polling time.

The keyboard group Litis used as a check bit. It is set to 1 every time the
keyboard image is v ansferred from the C7 OP to the C7 CPU and should be
reset by the user program after the data area has been evaluated. Regular
reading of tti@.gvoup bit makes it possible for the user program to check
whetherihe cystem keyboard image has been transferred again.

C7-621/ C7-621 AS-i Control Systems
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9.5 Communication

Types of The C7 OP can be connected to SIMATIC S7 controllers via a network
Connection configuration. The following type of connection is possible:
¢ SIMATIC S7-300 Multipoint interface connection (MPI)
The type of connection affects the configuration and the mode of addressing
used.
User Data Areas The C7 OP and the SIMATIC S7 controller communicate via user data areas

on the programmable controller. The user data areas yo ! create on the S7
PLC depend on the configuration. You create user da‘a.a eas suitable for the
objects contained in the configuration and the datz 0 bhe exchanged.

For some user data areas, you must create an'interrace area to handle
synchronization of the C7 OP and the S7 PLC, it the functions are to be used
by the S7. Some user data areas are even located in this interface area.

For the C7 OP, the following user data < =as are possible:

e Event message area .1.1)

¢ Interface area for the conr.ect'on ID, date and time

e Screen number are. ’ 9.3)
 Image of the syst2ri keyboard 9.4).

Note
The follownig applies to data areas:

e «The system keyboard image and screen number area must only be
created once.

¢ The interface area can be created only once for each CPU.

e All other user data areas can be created more than once on different
CPUs

C7-621/ C7-621 AS-i Control Systems
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95.1 Connection to the S7-300 via MPI

Connection

Network Figure 9-7 illustrates a possible network configuration. The nunib2rs
etc. are examples of the addresses. The addresses on the S7 CPU are

Configuration

specified withS7 Configuration.

When connecting a C7 OP to an S7-300, the C7 OP is connected to the MPI
interface of the S7 CPU. You can connect up to two S7 CPUs to a C7 OP. Up
to four C7 OPs can communicate with an S7 CPU simultaneously. The CPU
determines the maximum number of connections. A maximum of 32 nodes
can communicate in an MPI network configuration.

$7-300
CPU| CP | FM
$7-300
CPU| CP | Fm I
|
MPI
[4]
C7 0P c7op

PG

Figue 9.7 Connecting the C7 OP to the SIMATIC S7-300

C7-621/ C7-621 AS-i Control Systems
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Parameters

Settings in
ProTool or
ProTool/Lite

9-10

The following parameters must be configured in the configuration software
for a connection via the MPI:

Address of the
communication
partner

Slot

Rack

C7 OP address

HSA

Interface

Profile

Baud rate

Interface area

MPI address of the S7 module to which the C7 OP
is connected. The default address is 2.

The number of the slot containing the S7 module with
which the C7 OP exchanges data.

The number of the rack containing the S7 module with
which the C7 OP exchanges data.

The MPI address of the C7 OP in tl 2 network
configuration. Any address can be a signed. It must be
unique in the network configuraiion and may not occur
more than once. The default adcress is 1.

Highest station address. The address must be identical
in the whole network configuration.

The interface ¢ the C7 OP through which it is
connected .. .the MPI network. The defauliHsA

The prorocol profile that is used in the network
co. “quration. Set MPI here.

‘12 transmission rate at which communication takes
place in the network configuration.

If data user areas are used that are located in the
interface area, you must create an interface area. You
must configure a separate interface area for each S7
CPU connected.

With ProTool or ProTool/Lite, all settings with the exception of the interface
area must be performed by select8ygtem> C7 CPU from the menu. You
configure the interface areas by choosygtem-> Area Pointerfrom the

menu.

C7-621/ C7-621 AS-i Control Systems
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9.5.2 Interface Area in SIMATIC S7

Purpose The interface area is required only if the following functions are used or
evaluated by the SIMATIC S7:

¢ Synchronize the date and time of the S7 and the C7 OP
e Evaluate connection ID

¢ Detect C7 OP startup in the S7 program.

Structure Figure 9-8 shows the structure of the interface area. You can cre te the
interface area in a data block or in a bit memory area on the SIMATIC
S7-300.

The address of the interface area must be specified in the cariiguration. This
is necessary so that the C7 OP knows where the data ai= !ocated.

Interface Area

Address | 7 0
1
n+0 |
Control/callback bits
n+3 WU,
reserved
n+12
n+13 | <.\ _ Connection ID
n+14| . reserved
n+15! Time of day
115
reserved
n+21 Date
n+25
reserved
n+31

Figure 9-8 Structure of the Interface area on a SIMATIC S7 CPU

C7-621/ C7-621 AS-i Control Systems
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95.3 Control and Callback Bits

Purpose

Byte n+0:
Request Date/Time

Byte n+1:
Detect OP Startup

Three bytes are present in the interface area for the control and callback
bytes. Bytes n+0 and n+1 are used to synchronize the C7 OP and the
S7 CPU. Byte n+3 is irrelevant for the C7 OP.

Byte n+0 is used by the C7 OP to request the current time and the date from
the S7 CPU. The structure of the data byte is shown below.

[7l6[5]4]3[2][1]o]

Request date/time

Bit 2 Request date/time
1= C7-OP requests the dete and time
0= The S7 program ha< 'buated the data and time in the

interface area

Byte n+1 is used by the S7°"CH'to detect the C7 OP restarting. The structure
of the data byte is shov. > below.

[7]6] 5] 4] 3] 2[1 Lo b— c7 0P startup
Bit 0 L =, C7-0OP has started up

Bit 0 in daw> byte n + 1 is set by the C7 OP on completion of startup. You can
reset'theit in the S7 program and detect C7 OP restart.

954 Connction ID

Byte.rp+1’

9-12

The C7 OP enters the connection ID (MPI) in byte n+13.
This allows the connection ID to be evaluated by the S7 CPU.
The structure of the data byte is shown below.

7 0

Connection ID

0 = Connection via MPI

C7-621/ C7-621 AS-i Control Systems
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955 Time and Date

Purpose

Bytes
n+15 to n+17:
Time

Bytes
n+21 to n+24:
Date

Synchronization
with the S7 CPU

The current time and date are stored by the S7 program in bytes n+15 to
n+17 and n+21 to n+24. This allows the C7 OP to synchronize the time and
date with the S7 CPU.

Bytes n+15 to n+17 contain the current time of the S7 in BCD. The structure
of the data byte is shown below.

Address
n+15
n+16
n+17

7 0

Hour (0...23)

Minute (0...59)

Second (0...59)

Bytes n+21 to n+24 contain the current date oi *he &7 in BCD. The structure
of the data byte is shown below.

Address
n+21
n+22
n+23
n+24

7 0
Day of week (1...7) |
Day (1...31) |

Month (1...12) '

Year (0...99) ;II

Synchronization oi the C7 OP and the SIMATIC S7 CPU is performed in
three steps:

1. Every hout ine C7 OP sets bit 2 in data byte n+0 to 1.

2. /s sownas you reset bit 2, the C7 OP detects that the S7 program has
e tered up-to-date values for the time and date in the interface area.

3. The C7 OP reads the up-to-date data from data bytes n+15 to n+17 and
n+21 to n+24 of the interface area.

C7-621/ C7-621 AS-i Control Systems
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SFCs, SFBs, and IEC Functions on the C7 CPU

Al

Overview

Clock Functions

SFCs and SFBs

The C7 CPU provides you with various system functions, for example for
program execution and diagnostics. You call these system functions in your
user program using the number of the SFC or SFB.

For a detailed description of all the system functions, refer to the Reference
manual /235/

For clock functions, the C7 CPU provides the following integrated functions:

SFC | No. Name Description ~I'Zxecution Time
SFC |0 SET_CLK Set clock \™ 120ps
If the clock to be set is a master clock, time-Hf-day
synchronization is started at the same time. It tie clock to
be set is a slave clock, only the clock isset.
SFC READ CLK Read clock @€ 190us
SFC |2 SET_RTM Set run-time meter U 65us
You can set one run-time m< 2r ori the C7 CPU.
SFC CTRL_RTM Start or stop run-time me er i 55us
SFC READ_RTM Read run-time me ar 90us
SFC |64 TIME_TICK Read system tirve 45us
You can read the sy stem time with an accuracy of ms

Block Functions

variahles.of a field.

The follow'ng table lists system functions for copying and setting the

SFC No. Name Description Execution
Time
SFC |20 LLKI OV Copy variables of any type 90 us+
2 us/byte
SFC |21 +ILL Preassign the value in a field 90 us+
X 3.2 us/byte

A-2
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SFCs, SFBs, and IEC Functions on the C7 CPU

Creating a Data You create a data block with SFC22 “CREAT_DB".
Block
SFC | No. Name Description Execution Time
SFC 22 CREAT_DB Creates a data block with a specified length in a selecfetlOus+ 3.5 5
area. per DB in the
specified area
Time-of-Day You can use the time-of-day interrupts for internal time-driven program
Interrupts execution controlled internally by the C7 CPU.

SFC | No. Name Description Exacutiar Time
SFC |28 SET_TINT Set time-of-day interrupt 190 us
SFC 29 CAN_TINT Cancel time-of-day interrupt 50 us
SFC |30 ACT_TINT Activate time-of-day interrupt P 50us
SFC 31 QRY_TINT Query time-of-day interrupt N 85us

Time-Delay The operating system starts tima-delay, interrupts after a specified time has
Interrupt elapsed.

SFC | No. Name Description Execution Time
SFC |32 |SRT_DINT Start time-delay inerrapt 85us
SFC |33 |CAN_DINT Cancel time<. =lay interrupt 50 us
SFC |34 QRY_DINT Query started time-delay interrupts 80us

C7-621 / C7-621 AS-i Control Systems
C79000-G7076-C622-01 A-3



SFCs, SFBs, and IEC Functions on the C7 CPU

Interrupt and Error For reactions to interrupts and errors, the C7 CPU provides the following
Handling system functions.

SFC | No. Name Description Execution Time
SFC |36 MSK_FLT Mask synchronous errors 150us
SFC |37 DMSK_FLT Unmask synchronous errors 160us
SFC |38 READ_ERR Query and delete programming and access errors 160us
SFC |39 DIS_IRT Disable processing of new interrupts 215us
SFC |40 EN_IRT Enable processing of new interrupts 305us
SFC |41 DIS_AIRT Delay processing of new interrupts and asynchronus drrors 35us
SFC |42 EN_AIRT Enable processing of new interrupts and asynchronus ¢ rors 35us
SFC |43 RE_TRIGR Retrigger watchdog (cycle time monitoring) 4 30us
SFC |44 REPL_VAL Copy substitute value to accumulator 1 of the D;ion_y_c ass 45us

that caused the error

Mode Changes With the following system functions: you can control mode changes.
SFC | No. Name Desuripiion Execution Time

SFC |46 STP Change to C7 CF. to e STOP mode -

SFC |47 WAIT Implement waitr.es 200us
Address To assign(the-free address of a module to the corresponding rack and slot,
Conversion you can us the following SFCs.

SFC No. Narne \\ Description Execution Time

SFC |5 GA‘E“GC Query the logical address of a chanrelf signal moduls -

in slot y.

SFC |49 L\:C_GADR Query the module slot and rack belonging to the logi¢cal  140us

address of a module.

SFC _L‘SO RD_LGADR Query all logical addresses of a module. 190us

C7-621/ C7-621 AS-i Control Systems
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Diagnostic To read and write diagnostic information, you can use the following system
Functions functions.
SFC | No. Name Description Execution Time
SFC |51 RDSYSST Read information from the system status list 280us +
200us/data
record
SFC |52 WR_USMSG Write selectable diagnostic information to the diagnost|c 110us
buffer
Module Parameter To write and read parameters of a module, the C7 CPU provides ' he
Assignment following system functions.
Functions
SFC | No. Name Description Execution Time
SFC |55 WR_PARM Write dynamic parameters to a module "t 1.6 ms
SFC |56 WR_DPARM Write predefined dynamic parameters.te & module 1.75 ms
SFC |57 PARM_MOD Assign parameters to a module 2.2ms
SFC |58 WR_REC Write a module-specific data recoi "\ 14 ms+
32 us/byte
SFC |59 RD_REC Read a module-specific dat.: record 0.49 ms

C7-621 / C7-621 AS-i Control Systems
C79000-G7076-C622-01 A-5



SFCs, SFBs, and IEC Functions on the C7 CPU

A.2 |EC Functions

DATE_AND_TIME For instructions with the data formats DATE, TIME_OF_DAY and
DATE_AND_TIME, STEP 7 provides the following IEC functions.

FC No. Name Description Execution Time

3 D_TOD_DT Combine the data formats DATE and approx. 68Qus
TIME_OF_DAY (TOD) and convert to the data
format DATE_AND_TIME.

6 DT_DATE Extract the data format DATE from the data apprex. 230 g
format DATE_AND_TIME.

7 DT_DAY Extract the day of the week from the data forinat a_hpr(,—)c 230 g
DATE_AND_TIME.

8 DT_TOD Extract the data format TIME_OF_DAY from approx. 200 g

the data format DATE_AND_TIME.

Time Formats To convert the time formats S5 T7“me and Time, STEP 7 provides the
following IEC functions.

FC No. Name Descriptic Execution Time
33 S5TL_TIM Convert data format S7 TIME to data format approx. 80 g
TIME
40 TIM_S5TI Convert data.foima. TIME to data format S5 approx. 160 g
TIME
Times (Duration) Foninstructions with times, STEP 7 provides the following IEC functions.
FC No. Nale Description Execution Time
1 AD_DUT_1M Add a time (duration) in the TIME format to g 0.75 ms

time (point) in the DT format. The result is a
time in the DT format.

35 ;,E:DT_TM Subtract a time (duration) in the TIME forma 0.75 ms
from a time (point) in the DT format. The resjlt
is a new time in the DT format.

34 SB DT DT Subtract two times in the DT format. The resu
is a time (duration) in the TIME format.

t 0.7 ms

C7-621/ C7-621 AS-i Control Systems
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Compare To compare the contents of variables in the data format DATE_AND_TIME,
DATE_AND_TIME STEP 7 provides the following IEC functions.

FC No. Name Description Execution Time
9 EQ DT Compare the content of two variables in the 190us
DATE_AND_TIME format for equality.

12 GE_DT Compare the content of two variables in the 190 s
DATE_AND_TIME format for greater than or
equal.

14 GT_DT Compare the content of two variables in the 190us
DATE_AND_TIME format for greater than.

18 LE_DT Compare the content of two variables in the 190us
DATE_AND_TIME format for less than or
equal.

23 LT_DT Compare the content of two variables in the 190 13
DATE_AND_TIME format for less than.

28 NE_DT Compare the content of two variables in the 190us
DATE_AND_TIME format for unequality.

Compare STRING To compare the contents of variables in the data format STRING, STEP 7
provides the following IEC functions.

FC-No Name Description Execution Time

10 EQ_STRNG Compare the content oftaa variables in the 150 15 + (n X 32)
STRING format for egualit).

13 GE_STRNG Compare the contenu »f two variables in the 150us + (n x 32)
STRING format for greater than or equal.

15 GT_STRNG Compare the cantent of two variables in the 140 is + (n X 38)
STRING termat for greater than.

19 LE_STRNG Con naic tne content of two variables in the 150us + (n x 32)
¢ TRI G format for less than or equal.

24 LT_STRNG Cumpare the content of two variables in the 140us + (n x 38)
STRING format for less than.

29 NE_STE GG W Compare the content of two variables in the 150us + (n X 32)
STRING format for unequality.

n = numbat o chiaracters
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Processing For instructions affecting the contents of STRING variables, STEP 7
STRING Variables provides the following IEC functions.
FC No. Name Description Execution Time
21 LEN Read the current length of a STRING variable. 90us
20 LEFT Read the first L characters of a STRING 150us + (L X 26)
variable.
32 RIGHT Read the last L characters of a STRING 150us + (L X 26)
variable.
26 MID Read the middle L characters of a STRING 150pus + (L x 26)
variable. (from the specified character).
2 CONCAT Combine two STRING variables to one 180us + (n x 28)
STRING variable.
17 INSERT Insert one STRING variable in another STRING 25U ;L_:: (n x26)
variable at a specified point.
4 DELETE Delete L characters of a STRING variable. 3uous + ((L + P)x 27)
31 REPLACE Replace L characters of a STRING variabi ;h; 300us + ((L+ P)x 27)
a second STRING variable.
11 FIND Specify the position of the second'« TRING k x 50 ps
variable within the first STRING variavle.

L, P = block parameter (if | + P = 0, then execution time/L * F’_=;1254
n = number of characters
k = number of characters in parameter IN1

Format To conver: veriubles to a STRING or from a STRING, STEP 7 provides the
Conversion with following 1.C functions.
STRING
FC No. Name ! \ ¥ Description Execution Time
16 I_STRNG ﬂF:‘onvert a variable in the INTEGER format td 1.11ms
the STRING format.
5 DI_STRNG | Convert a variable in the INTEGER (32-bit) 1.5 ms
format to the STRING format.
30 R__S'ENG Convert a variable in the REAL format to the 1.72 ms
| STRING format.
38 ' STRNG_I Convert a variable in the in the STRING format 0.5 ms
to the INTEGER format.
(37 STRNG_DI Convert a variable in the in the STRING format 0.84 ms
to the INTEGER (32-bit) format.
39 STRNG_R Convert a variable in the in the STRING format 2.0ms
to the REAL format.

C7-621/ C7-621 AS-i Control Systems
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Processing As selection functions STEP 7 provides the following IEC functions.
Numeric Values
FC Name Description Execution Time
No.
22 LIMIT Limit a numeric value to selectable limits. 0.45 ms
25 MAX Select the highest of three numeric variable 0.43 ms
values.
27 MIN Select the lowest of three numeric variable 0.43 ms
values.
36 SEL Select one of two variable values. 0.32 ms
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System Status List on the C7 CPU and AS-i PICS

B.1 System Status List

Definition

Reading the
System Status List

Partial Lists

Structure of the
Partial Lists

B-2

The system status list contains data describing the current status of a
C7 CPU. This provides you at any time with an overview of:

¢ The current parameter assignment of the C7 CPU and configurable signal
modules

* The current statuses and sequences on the C7 CPU and configurable
signal modules.

For a detailed description of the structure of the system status list and all
possible entries, refer to the reference maBU&P 7 Stanc ard and System
Functions

You can read the entries in the system status list witn SFC51 “RDSYSST”
from within the user program (see reference marasi).

The system status list is divided int2 parual lists. This allows querying of
specific information from the sys =m Ctatus list.

Each partial list contaii. thefollowing:
¢ Header informaticn-4 data words long

e A certain numb<r of data records containing event information.
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Header The header information of a partial list is 4 data words long. Figure B-1
Information shows the content of the header information of a partial list.

SZL-ID (identification of the partial list)

Index (specifies an object type/object number)

Length of a data record contained in the partial
list

Number of data records in the partial list

Figure B-1 Header Information of a Partial List of the Systém Suatus List

SZL-ID Each partial list has an identifier, the “SZL-ID”. 1. = also possible to read
only an extract from the partial list. The ID 0i *his extract from the partial list
is also contained in the “SZL-ID". Figure .= 2 stiows the structure of the
SZL-ID” for the CPUs.

Bit 151413121140 9 8 7 6 54 3 2 10

lofofofoledl [THTTTTTTT]
LY_/\ )
M
Identification
number (ID of the
partial list)
ID for the
partial list
extract

Figure B-2 structure of the ID of the Partial List “SZL-ID”
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ID for the Partial

list Extract

Index

Length of the
Following Data

Records

Number of Data

Records

List of Partial Lists

list to be output:
e On:
e 1 toEy:

* Fu:

You must specify an index if you only want to remamk particular data record

from the partial list.

This data word indicates how much information (in byte:) a data record of
the partial list contains.

contains.

With the ID for the partial list extract, you can select the extent of the partial

the complete partial list is output
a special partial list is output

only the header information is output

This data word indicates how many data record's the transferred partial list

The table below shows the individut| partial lists of the system status list

with the entries relevant to the C . CF J.

Table B-1 Partial Lists in the System Status List af tae €7 CPU
SZL_ID Partial List | Index Data Record Contents
./ (= ID of the (partial list extract)
individual data
records of the
partial list)
C7 CPU identification - C7 CPU type and version number
0011y all data records oi.thespartial list
01114 one data recard of tne partial list
C7 CPU characteristics
00124 all date recurds of the partial list
01124 only the data records of a group of 00004 STEP 7 processing
charccteristics 01004 Time system on the C7 CPU
| 03004 STEP 7 instruction set
r‘0131_ Memory areas 014 Work memory
024 Integrated load memory
054 Size of the backup memory

B-4
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Table B-1 Partial Lists in the System Status List of the C7 CPU, continued
SZL_ID Partial List Index Data Record Contents
(= ID of the (partial list extract)
individual data
records of the
partial list)
00144 System areas 00014 Process input image (size in bytes)
Process output image (size in bytes
00024 Number of memory bits
Number of timers
00034 Number of counters
00044 Size of the address area for /Os
0005 Total local data area of the. C* CPU (in
00064 bytes)
00074
Block types -
00154 all data records of the partial list
01154 one data record selected with index 08004 OBs (puni. ~r and size)
0A00H DRs (1.:mber and size)
0BOO4 €Dt »qnumber and size)
0CO0Q4 I'=C5 (number and size)
OEOG FBs (number and size)
Permitted SDBs SDB nunber |-
00174
0117
Rack information T ))
00184 all data records of the partial list
01184 one data record selected with index 0000y Rack 0
00014 Rack 1
00034 Rack 2
00034 Rack 3
Assignment o inte rrupts/errors - -
using the <iumi er of the corresponding
OB
00214 dai " recaids of all possible interrupts
0A21y I_ata 1ecords all used interrupts
‘nterrupt status;
02224 data record for the specified interrupt 00014 Interrupt class free cycle
50504 Interrupt class asynchronous interrupts
Priority class
00234 Data records of all priority classes 00004 Priority of possible OBs

only partial list header information
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Table B-1 Partial Lists in the System Status List of the C7 CPU, continued
SZL _ID Partial List Index Data Record Contents
(= ID of the (partial list extract)
individual data
records of the
partial list)
Operating mode of the C7 CPU
00244 Information about all saved mode
changes
0124, Information about last mode change
Information about current mode
0424 Information about specified mode
0524, 50004 Mode STOP
50104 Mode STAR1TUR
50204 Mode R!JUN
01314 Communication capability 00014 Number of—connections, transm. rate
parametgrstf_or ”t‘e specified 00024 Test end startup parameters
communication type 00034 < nerator interface (parameters)
0005« Diagnostic functions and diagnostic
entries
0CO%H Communication using global data
(parameters)
00084 Operator interface (time info)
1
01324 Communication status information " 00014 Number and type of connections
for the specified communication *ypg 00024 Number of test jobs
00034 Number of current cyclic operator
interface jobs
00044 Protection levels of the C7 CPU
00054 Diagnostic status data
00074 Communication via global data
00084 Cycle time, correction factor, run-tim
meter, date/time
000 Transmission rate set on MPI
0D91y Modu.le status information for all Properties/parameters of the inserte
| mddules in the rack module
OOOQ-| Rack 0
OOOJH Rack 1
0003_| Rack 2
0003—| Rack 3
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Table B-1 Partial Lists in the System Status List of the C7 CPU, continued
SZL_ID Partial List Index Data Record Contents
(= ID of the (partial list extract)
individual data
records of the
partial list)
Diagnostic buffer X Event information
00AOH all entered event information The information depends on the event.
the x most recently entered event
01A04 messages
Module Diagnostics Rack + slot [ Module-dependent diagnostic
00B24 complete module-dependent data number information

record with module diagnostic
information

C7-621/ C7-621 AS-i Control Systems
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B.2 AS-Interface Protocol Implementation Conformance Statement

(PICS)

Vendor Siemens AG

Product Name C7-621 ASi Control System

Order number

Version

Master Profile M1/ MO

Date

List of Available

The table explains the master functions of master class M1 on the host

Master Functions interface.
with
FC “ASI_3422"
No. | Function or call on the host interface (symbolic M1 | Note / Implementation of the
representation) function by/ Section
1 Image, Status = Read_IDI() X | By controller access to the 1/0
interface of the ASi CP
2 Status = Write_ODI(Image) X | By controller access to the 1/0
interface of the ASi CP
3 Status = Set_Permanent_Par. meter(Addr, Param) | X
4 Param, Status = Get_Parmaiient_Parameter(Addr) | X
5 Status, GParam =i, Parameter(Addr, Param) X
6 Status, Paran. = Read_Parameter(Addr) X
7 Status = St re_Actual_Parameters() X
8 Stefus'= Set_Permanent_Configuration(Addr, X
2oniia)
9 Status, Config = X
wet_Permanent_Configuration(Addr)
10 Status = Store_Actual_Configuration() X | With this command, there is also a
complete restart on the CP.
11 Status, Config = Read_Actual_Configuration(Addr) | X
12 Status = Set_LPS(List31) X
13 Status, List31 = Get_LPS() X | Read lists and flags
14 Status, List31 = Get_LAS() X | Read lists and flags
C7-621/ C7-621 AS-i Control Systems
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15 Status, List32 = Get_LDS() X | Read lists and flags
16.0 | Status = Get_Flags() X | Read lists and flags
16.1 | Status, Flag = Get_Flag_Config_OK() X | DSO error bit,
Read lists and flags
16.2 | Status, Flag = Get_Flag_LDS.0() X | Read lists and flags
16.3 | Status, Flag = Get_Flag_Auto_Address_Assign() X | Read lists and flags
16.4 | Status, Flag = Get_Flag_Auto_Prog_Available() X | Read lists and flags
16.5 | Status, Flag = Get_Flag_Configuration_Active() X | Read lists and flags
16.6 | Status, Flag = Get_Flag_Normal_Operation_Active() | X | Read lists and flags
16.7 | Status, Flag = Get_Flag_APF() X | DSO error bit,
Read lists and flags ad

16.8 | Status, Flag = Get_Flag_Offline_Ready() X | Read lists and flags
17 Status = Set_Operation_Mode(Mode) X
18 Status = Set_Offline_Mode(Mode) X / §
19 Status = Activate_Data_Exchange(Mode) - nr,inp.cmented
20 Status = Change_Slave_Address(Addrl, Addr2) 4 ‘|‘
21 Status = Set_Auto_Address_Enable :;\(
22 Status = Get_Auto_Address_Enable X | Read lists and flags
23.1 | Status, Resp = Cmd_Reset_ASi_Slave(Acddr, — | notimplemented

RESET)
23.2 | Status, Resp = Cmd_Read_IO_Configuration(Addr, | X

CONF) RN
23.3 | Status, Resp = X

Cmd_Read_Identificatic n.\ \zode(Addr, IDCOD)
23.4 | Status, Resp = Cmd_ Re: d_Status(Addr, STAT) X
23.5 | Status, Resp = Cmd_i<ead_Reset_Status(Addr, X

STATRES)

C7-621/ C7-621 AS-i Control Systems
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List of Available

The table explains the master functions of master class MO on the host

Master Functions interface.
without
FC “ASI_3422"
No. | Function or call on the host interface (symbolic MO | Note / Implementation of the
representation) function by/ Section
1 Image, Status = Read_IDI() X | By C7 CPU access to the 110
interface of the ASi CP
2 Status = Write_ODI(Image) X | By C7 CPU access to the 1/0
interface of the ASi CP
3 Status = Set_Permanent_Parameter(Addr, Param) — | notimplemented
4 Param, Status = Get_Permanent_Parameter(Addr) — | notimplemented O\
5 Status, GParam = Write_Parameter(Addr, Param) — | not implemem?d'
6 Status, Param = Read_Parameter(Addr) — | notimplemented
7 Status = Store_Actual_Parameters() - r.otﬂph 'mented
8 Status = Set_Permanent_Configuration(Addr, — < notwnplemented
Config) S
9 Status, Config = . . | - ' not implemented
Get_Permanent_Configuration(Addr) >
10 Status = Store_Actual_Configuration() X Bym nu to activate Config (Section
11 Status, Config = Read_Actual_Configuration(Addr) — | notimplemented
12 Status = Set_LPS(List31) — | notimplemented
13 Status, List31 = Get_LPS() — | notimplemented
14 Status, List31 = Get_| i\;{) — | notimplemented
15 Status, List32 f_G‘e}_L LUS() — | notimplemented
16.0 | Status =C eg'lags() — | notimplemented
16.1 | Status.Fla¢ = Get_Flag_Config_OK() X m status of the master
16.2 _*at'u\. Flag = Get_Flag_LDS.0() — | notimplemented
-1€l5 Status, Flag = Get_Flag_Auto_Address_Assign() — | notimplemented
16.4 | Status, Flag = Get_Flag_Auto_Prog_Available() — | notimplemented
16.5 | Status, Flag = Get_Flag_Configuration_Active() — | notimplemented
16.6 | Status, Flag = Get_Flag_Normal_Operation_Active() | — | notimplemented
16.7 | Status, Flag = Get_Flag_APF() X ith status of the master
16.8 | Status, Flag = Get_Flag_Offline_Ready() — | notimplemented

B-10
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STATRES)

17 Status = Set_Operation_Mode(Mode) By menu to activate Config (Section
6.3.3)
18 Status = Set_Offline_Mode(Mode) not implemented
19 Status = Activate_Data_Exchange(Mode) not implemented
20 Status = Change_Slave_Address(Addrl, Addr2) implemented
21 Status = Set_Auto_Address_Enable By menu with AUTOPROG selection
(Section 6.3.3
22 Status = Get_Auto_Address_Enable not implemented
23.1 | Status, Resp = Cmd_Reset_ASI_Slave(Addr, not implemented
RESET)
23.2 | Status, Resp = Cmd_Read_IO_Configuration(Addr, not implemented
CONF)
23.3 | Status, Resp = not implemented
Cmd_Read_ldentification_Code(Addr, IDCOD)
23.4 | Status, Resp = Cmd_Read_Status(Addr, STAT) not impleriented
23.5 | Status, Resp = Cmd_Read_Reset_Status(Addr, not imnic mented

Key to Column 3

Char Meaning

X Function exists

- Function Aces not exist

C7-621 / C7-621 AS-i Control Systems
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C.1 C7 OP Functionality

Table with Range The following table provides an overview of the functions of the C7-621 and
of Functions C7-621 AS-i.

Functions of the C7 OP

Display
— Contrast control with potentiometer

Event messages

— Maximum number 499
— Maximum length (characters) 40
— Paging through pending messages _l_ 50

Values entered in screens
— Numbers or letters
— Using symbolic variables

Actual value display (numeric and symbolic, X
Combined actual value display/vaiu .inout X
Limit value check of operatorinpt X

Password protection

— Password level 0-9
— Passwords 20
Screens
—  Maximura number 40
— Entriec ner screen 20
— Maximum number of fields per screen 300
—wavaximum number of fields per screen entry 32
v— “Display X
‘—
' Diagnostic functions (STATUS/FORCE VAR) X
Configurable OP languages German, English,

French, Italian, Spanish

Online languages(available in user interface) 3

Communication via SIMATIC S7
— MPI X

Number of connectable controllers 4

C7-621/ C7-621 AS-i Control Systems
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C.2 Brief Description of the Standard Screens

Introduction The following overview lists all the standard screens for the C7-621 and
C7-621 AS-i. Along with a brief description of the function, the required
password level is also shown. Under the column “1st Level” you can see the
screens that can be selected in the basic screen. From these screens, you can
branch further to the screens shown in the column “2nd Level”.

The hierarchy shown here relates to the sample configuration shipped with
ProTool/Lite (53).
Table C-1 Overview of the Standard Screens
1st Level 2nd Level | Function Password Level
Screens * Display screen directory o 0
* Display screens
System Mode Set C7 OP mode: Online, Offline, Transfer 8
System Languages | Select language N 2
System Dat/time Set date and time 4
System MPI Addr Set address in the MPI network configurz;ién 6
StatVAR Display S7 addresses _ 0
ForceVAR Display and modify S7 addresses "t 8
Password Logout User logout and return to the r."_;szge level 0
Password Edit * Display password list 9
® Assign and modifypacsswords and password levels
® Delete passwa'ds

C7-621/ C7-621 AS-i Control Systems
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C.3 System Messages

Introduction

Message Number

Message Category

How .~ Handle
“internal Errors”

C-4

This section lists the most important system messages, explains when they
occur and how to eliminate the cause of the error.

The system messages of C7 can be divided into various categories.

The message number indicates which category a system message belongs to:

Message number

%

L1 Message text

Driver error
Startup message
Warning
Notification
Operator error
Other message
Configuration error
Internal error

~No ok WNRFE O l:l

Using the message cctegory, you can narrow down the cause of a system
message.

Below, you ilrfind a selection of the most important system messages with
an explanatioii’'of when they occur and how you might eliminate them. Self
explanatory system messages have been omitted.

NoR

If the C7 has not had configuration data loaded on it, messages are displayed
in English.

If you receive system messages that relate to “Internal Errors”, please follow
the steps outlined below:

1. Turn off the C7 and restart it.

2. During startup, change the C7 to the transfer mon 2.1),

transfer the configuration again and start up the C7 again.

3. If the error is repeated, please contact your local Siemens office. Note
down the error number that has occurred and any variables contained in
the message.

C7-621/ C7-621 AS-i Control Systems
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Messages The tables list the most important messages, their causes and possible
remedies:
Message Cause Remedy
Please wait A mode change is taking place
Ready for Waiting for data from the programming device/PC
transfer

Data transfer

Data transfer active between the programming device/PC

and OP
Firmware not | The firmware cannot be used for the current
compatible configuration.
EPROM Memory chip defective Send in the device feirepair
memory failure | Internal hardware error indicating the errcorthat has occurred.
RAM memory
failure
Flash memory | Memory chip defective or transfer error Retrans”»r t1:.¢ configuration or seng

failure

in the' dev. .e for repair.

C7-621/ C7-621 AS-i Control Systems
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Message

Cause

Remedy

$ 005

Internal error

$ 006

Internal error in data transfer during the transfer mod

(message with 1 variable)

1
4

5

Internal error

The connection to
ProTool/Lite broke down
Flash error

(when writing)

Flash is full
(configuration too large)
Flash error

(when deleting)

Bad object number

Bad object length

Bad field number

Bad field length
Undefined job
Unexpected job
Unexpected mail type

&heck the connection, transfer agal

$ 040

Controller not responding

Cable defective or
not plugged in

Check the physical connection

$ 041

Temporary driver error

— Reboot PC
— Retransfer the configuration

$ 043

Transfer error remote driver

$ 044

Transfer error MPI

$ 045

No connection to F: C number x
(message with 1 varicdle)

C-6
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3%

Message Cause Remedy
$ 100 Invalid RAM content
$ 104 Transfer mode was aborted
by keystroke
$ 119 Automatic startup on the C7 (password list is not
automatically deleted)
$ 202 Error reading date Re-enter date (send in C7)
$ 203 Error reading the time Re-enter the time (send in C7)
$ 204 Error reading the day of the week Re-enter day of weelc{send in C7)
$ 224 Event message buffer full; buffer was partly deleted ahd a
printout was started
$311 Memory bit x does not exist in controller Ckar e configuration (variable)
$ 316 Current password level too low for required operatinpl_og in with a higher password leve
$ 317 |
$ 318 Log in attempted with invalid password
$ 319 An existing password was entered when.2aiiing
passwords
$ 320 First enter the password and then
$321 specify the level
$ 322 Password too short Enter a password with at least thre
digits
$ 324 Selected screen G 2niry number does not exist.
$ 340 Operator i. put ‘o the C7 is not possible when the status

function is « ctive on the programming device

C7-621/ C7-621 AS-i Control Systems
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Message Cause Remedy
$ 401 Selected value does not match the representation format
$ 402 Operator error in the STATUS VAR or FORCE VAR
screen; (after pressing INS when the 10th variable line is
already completed)
$ 403 Bad time input
$ 404 Bad date input
$ 409 Lower input limit value violated Enter a value greater than or equal|to
Var
$ 410 Upper input limit value violated Enter a value less ‘han or equaVty
$ 500 Transfer to the C7 CPU not currently possible
$ 501 C7 CPU lack of resources
$ 502 Standard FB not called for longer than 1.5 seconds
$ 503 Check user program
$ 504
$ 520 Too many return jumps saved Branch to the message level (if
necessary with the ESC key)
$ 522 Screen cannot be selected, not 2riaugn memory. Leads td®elete unused field from the
a restart with memory optimizaticn configuration
2. Configure a smaller screen (with
less fields) or divide into more
than one screen
$ 541 Peripheral 1/0 x does not exist
$ 542 Input x does-riotexist
$ 543 Outoutix deas not exist
$ 544 1en ory bit x does not exist
$ 545 D} number x does not exist
$ 546
$ 549 Counter x does not exist
L$ Z50 Timer x does not exist
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Message Cause Remedy

$ 600 Incorrect parameter transferred in the transfer mode| Set the required value using a
(overflow warning) standard screen or by the controlle

$ 601 Incorrect parameter transferred in the transfer mode| Set the required value in a standar
(message log) screen or by the controller

$ 604 No message is configured for a set message bit Configure and transfer messages

$ 606 Incorrect configuration See internal error

$ 607

$ 609

$ 610

$611

$613 Data block does not exist or too short Create a data block with the equirg

length on the PLC

$616 Incorrect configuration See internal erroi

$ 617

$ 619 Error in transfer mode (data structure for default Restai' the ‘raisfer mode,
setpoints) Retransic the configuration

$ 620 Incorrect parameter transferred in the transfer mode| k ~transfer the configuration
function keys
( ys) 1

$ 621 Incorrect parameter transferred in the transfer mozel Set the required value in a standar
(message type) screen or by the controller

$ 623 See internal error

$ 627 Incorrect configuration See internal error

$ 631 (Message with 1 variable) Complete the configuration and
5,6 Triggered event mex sage not configured | transfer it again
25 lllegal field typ=
60 Event mess2g&tange has polling time 0
8...20 Internal eror

$ 632 (Message wit. 1variable) Complete the configuration and
12 ¢ sree 1 does not contain entries transfer it again
3,6, 7+ In=rnal error
8,11,13

$ 634 « lescage with 1 variable) Complete the configuration and

18 Screen title not configured
U...8, Internal error
34

transfer it again

C7-621/ C7-621 AS-i Control Systems
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$ 635 (Message with 1 variabbe) Complete the configuration or modif

6 Message or entry text not configured it and transfer it again
for current language

18 Screen title not
configured

25 lllegal data format for
symbolic field

33 lllegal data format for
setpoint

48 Too many fields in the process screen

50 Variable for softkeys
does not exist

55 Softkey specified in the entry does not exist

60 Loadable symbol record longer than 8
characters

61 Configured field length too short

63 Configured display format
illegal

64 Configured data type illegal

7...9, Internal errors

19, 28,

41...43

$ 636 Triggered event message (number x) not con. nured| Complete the configuration and
$ 637 transfer it again
$ 645 Internal errors
$ 649
$ 650 Area pointer for function used/not configured Configure area pointer
$ 651 Internal error
$ 668 MPI configuration e or
Message Cause Remedy
$ 702 ateral error (actual value error)
$ 703 In 2rnal error (job incorrect)
$ 704 Flash full Reduce size of configuration
$7( Internal error (unknown message acknowledged)
\Exx Internal error

C-10
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C.31 Internal Errors

Procedure

Possible
Messages

The error numbers from 700 onwards and some of the errors listed in the
previous sections describe internal errors of the C7 units or of the ProTool
configuration tool.

If an internal error occurs, follow the steps outlined below:

Change the C7 CPU to ti®TOP-mode. Turn off the C7 and then start it
up again.

During startup change the C7 OP to the transfer mode. Trans 2r the
configuration again and restart the C7.

If the error persists, please contact your local Siemens grice. 'Note down
the error number and any variables that may be contained“in the message.

005 Error no.: #Varl, #Var2, #Var3, #Var4
6XX Error in the configuration file
701 Internal actual value error
702 Job incorrect (bad job purnber or
job parameter)
703 Flash full (restrict v:e size of the
configuration)
704 Error in the controller
705 Ackncwledgment of an unknown message
706 Request already active
TXX aternal errors

C7-621/ C7-621 AS-i Control Systems
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Siemens Worldwide

Overview This appendix contains the following list:

* The towns and cities in the Federal Republic of Germany with Siemens
sales offices

e All European and non-European Siemens subsidiaries i distributors

Who to contact about SIMATIC in Germany

ZN Zweigniederlassung ZN 01189 Dresden ZN 74076 Heilbronn ZN 04105 Leipzia ZN 18069 Rostock

ZN

(Regional Office)

52066 Aachen
AUT P 13, Hr. Georgens
Kurbrunnenstr. 22

AUT 1, Hr. Lehmann
Karlsruher Str. 111

[0 (0351)4022277
Fax (0351)4022-274

AUT P/S, Hr. Gaul
Neckarsulmer Str. 59

0 (©7131)183203
Fax (07131)183320

AUT P 2, Fr.t iesewe _r
Springerstr. 3

0 . 241203007
Fax.. (Oc 12 10-30 63

AUT, Fr. Langhammer
Industriestr. 15

0 (0381) 782171
Fax (03 81) 78-21 75

ZN 40219 Disseldorf ZN 76185 Karlsruhe ZM29 1234 lagdeburg ZN 66111 Saarbriicken
[0 (0241)451-252 AUT P 15, Hr. Becker AUT 14 P, Hr. Boltz AUT VG 33, Hr. Ganschinietz AUT, Hr. Muller
Fax (0241)451-398 Lahnweg 10 Bannwaldallee 48 Sivverstorstr. 32-33 Martin-Luther-Str. 25
[0 (0211)399-1664 O (0721)992-2413 0 (0391)588-17 21 [0 (0681)386-2289
ZN 86159 Augsburg Fax (0211)399-18 48 Fax (07 21) 9 92-25(35 Fax (0391)588-17 22 Fax (06 81)386-21 11
AUT S11, Hr. Hirth
Wemner-von-Siemens Sir. 6 7 99097 Erfurt ZN 34117 Kassel ZN 68165 Mannheim ZN 57072 Siegen
O  (0821) 2595450 AUT P 22, Hr. Skudelny AUT P 13, Hghlig AUT 16 P, Hr. Sulzbacher AUT P 11 Hr Patz
Fax (08 21) 25 95-4 08 Haarbergstr. 47 Burgermeis er-Brinner-Str.15 Dynamostr. 4 Sandstr. 42-48
[0 (0361) 4252351 O (050 1686-332 [0 (0621)456-2843 0 (0271)2302-2 40
ZN 95448 Bayreuth Fax (03 61) 4 25-23 50 Fay» 2561 78 86-4 48 Fax (06 21) 4 56-25 45 Fax (02 71)2302-2 38
AUT P/S 11, Fr. Hosl
Weiherstr. 25 9
ZN 45128 Essen ZN 874> Kempten ZN 81679 Miinchen ZN 70499 Stuttgart
0 (0921)281-341 AUT P 14, Hr. Klein AUT P, Hr. Fink AUT P 14, Hr. Schafer AUT P 11, Hr. Miller
Fax (0921)281-4 44 Kruppstr. 16 Iéhdauer Str. 112 Richard-Strauss-Str. 76 Weissacherstr. 11
: [0 (0201)816-242¢ 0 (0831)5818-225 [0 (089 9221-30 64 00 (0711)137-26 44
ZN 10587 Berlin Fax (0201)816-23"51 Fax (08 31) 58 18-2 40 Fax (0 89)9221-43 99 Fax (07 11) 137-29 46
AUT P 1, Hr. Liebner
Salzufer 6-8 .
ZN 60329 Frai furt ZN 24109 Kiel ZN 48153 Munster ZN 54292 Trier
0 (030)3993-2397 AUT P 25, |« W.hdiller AUT 1, Fr. Drews AUT S 13, Hr. Schlieckmann AUT VG 14 P, Hr. Baldauf
Fax (0 30) 39 93-23 02 Rode! simer. andstr. 1-3 Wittland 2-4 Siemensstr. 55 Lobstr. 15
0 69 77-3418 O (04 31) 58 60-3 26 0  (0251)7605-425 00 (06 51) 20 09-23
ZN 33605 Bielefeld Fax (L 39) 797-34 42 Fax (04 31) 58 60-2 48 Fax (02 51) 76 05-3 36 Fax (06 51) 20 09-24
AUT P 12, Fr. Schlipmann
Schweriner Str. 1
779107 Freiburg ZN 56068 Koblenz | ZN 90439 Nurnberg ZN 89079 Um
O (0521)291-521 #UT P, Hr. Thoma AUT P 11, Hr. Ricke AUT P 11, Hr. Glas AUT ZR. Hr. Birk
Fax (0521)291-590 k absburgerstr. 132 Frankenstr. 21 Von-der-Tann-Str. 30 Nikolaus-Otto-Str. 4
1 (o761)2712238 O (0261) 132244 [0 (09 11)654-3587 [0 (0731)9450-328
ZN 38126 Braunschwe . Fax (07 61) 27 12-4 46 Fax (02 61) 132-255 Fax (09 11) 6 54-73 84 Fax (07 31) 94 50-3 34
AUT P 11, Hr. Pelka
Ackersir. 20 ZN 20099 Hamburg ZN 50823 Koin ZN 49090 Osnabriick ZN 97084 Wirzburg
0 (0531)27%2-305 AUT 1, Hr. Rohde AUT P 14, Hr. Prescher AUT S 13, Hr. Pohler AUT PIS 13, Hr. Vogt
Fax (0531)27 12-4 16 Lindenplatz 2 Franz-Geuer-Str. 10 Eversburger Str. 32 Andreas-Grieser-Str. 30
[0 (040)2889-30 03 O (0221)576-27 62 0 (s541)1213273 [0 (0931)6101-459
ZN 28195 Bremen Fax (0 40) 28 89-32 09 Fax (0221) 5 76-27 95 Fax (05 41) 12 13-3 50 Fax (09 31) 61 01-5 42
AUT P 12, Fr. Ulbrich
Contrescarpe 72 ZN 30519 Laatzen (Hannover) ZN 93053 Regensburg ZN 42103 Wuppertal
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Siemens Worldwide

Who to contact about SIMATIC in Europe (except Germany)

Austria
6901 Bregenz
Siemens AG, AUT,
Mr Madlener Jun.,
Josef-Huter-Strafe 6,
. Box 347

00 43 555 74) 419272

Fax 00 43 (55 74) 41 92 88

8054 Graz

Siemens AG, AUT

Mr Jammerneg:

Strassganger StraBe 315
0x 39

00 43 (3 16) 2 80 42 80
Fax 0043 (316) 280 42 85

6040 Innsbruck/Neu Rum
Siemens AG, Al
Mr Mayr
iemensstraBe 24, P.O. Box 9 04
00 43 (5 12) 23 12 60
Fax 0043 (512) 231530

9020 Klagenfurt
Siemens AG, AUT
Mr Weber
rner von Siemens Park 1
00 43 (4 63) 388 32 43
Fax 0043 (4 63) 38834 49

4020 Linz
Siemens AG, AUT, Mr Schmidt
Wolfgang-Pauli-StraBe 2, P.O.
X 563
00 43 (7 32) 3330295
Fax 0043 (7 32) 3330493

5020 Salzburg
Siemens AG, AUT, Mr Mariacher
Innsbrucker BundesstraBe 35

ox 3
00 43 (6 62) 4 48 83 35
Fax 0043 (6 62) 4 48 83 09

1211 Wien
Siemens AG, AUT 1
Mr Strasser
SiemensstraBe 88-92,
Box 83
0043 (1) 25 01 37 88
Fax 0043 (1) 2501 39 40

Belgium
1060 Brussels
Siemens S.A., VP4, Mr Gmuer
aussee de Chaleroi 116
0032 (2) 536 25 33
Fax 0032 (2) 536 23 87

Bulgaria
1113 Sofia
Siemens AG, Mrs Kirova
\vd. Dragan Zankov Nr. 36
00359 (2) 70 85 21
Fax 00359 (2) 68 50 51

Croatia

41000 Zagreb

Siemens d.0.0., Mr Culjak
Trg Drazena Petrovica 3

E‘rubona
00385 (41) 33 88 95
Fax 00385 (41) 32 66 95

Czech Republic
60200 Brno
Siemens AG, Kaneclar £:no,

-~ Tucek, Vinarska 3

00427 © 4321749
Fax 0042.C '321.1.86
14029 Prai

R2me. s AG, Zastoupeni v CR,
Skop, Ma strzi 40
00 42 (2) 61215033 6
Fax 0042 (2) 61215146

Denmark
2750 Ballerup
Siemens A/S, IP, Mr Hansen

ﬁrupvaﬂg
00 45 (44) 77 42 90
Fax 0045 (44)77 40 16

Finland
02601 Espoo
Siemens Osakeyhtioe,
OEM/AUT 1, Mr Saarelainen
jurinkatu, P.O. Box 60
00358 (0) 510536 70
Fax 00358 (0) 51 05 36 56

France
69300 Caluire
Siemens S.A., AUT 1
9-11, chemin des petites
osses, BP 39
00 33/ 78 98 60 08
Fax 00 33/7898 60 18

59812 Lesquin, Cedex/Lille

Siemens S.A,, AUT 1

éa rue de Gustave Delroy BP 239
0033/2095 71 91

Fax 00 33/20957186

33694 Mengnac/Bordeaux
Siemens S.A., AUT
Parc Cadera Sud
, Avenue Ariane, BP 351
00 33/ 56 13 32 66
Fax 00 33/ 56 55 99 59

44300 Nantes
Siemens S.A., AUT 1
Zac du Perray
rue du petit chatelier
00 33/ 40 18 68 30
Fax 00 33/4093 04 83

93527 Saint Denis, Cedex 2 Paris
Siemens S.A., AUT 1, Mr
Granger
/47, Bd Ornano
0033 (1) 49223318
Fax 0033 (1) 49223205

67016 Strasbourg, Cedex

Siemens S.A., AUT 1

ﬁrue du Rhin- Napoleon BP 48
00 33/ 88 45 98 22

Fax 00 33/ 88 60 08 40

31106 Toulouse
Siemens S.A., AUT 1, Mr Huguet
ZAC de Basso Cambo
enue du mirail, BP 1304
0033/62 112015
Fax 0033/ 6143 0220

Great Britain
Manchester M20 2UR
Siemens PLC, Control Systems,
Mr Hardern
Sir William Siemens House,
Pd'ncess Road

00 44 (61) 4 46 52 33
Fax 0044 (61) 4 46 52 32

Greece

54110 Thessaloniki

Siemens A.E., VB 3 AUT

Mr Passalidis

Georgikis Scholic 29, P.0. Box

1590
0089, (31) 502 12
Fax (030.(31,47 9265

18110, Amaroussio/Athen
Siemieris A€, HB 3 AUT
Ir Antaniou; Paradissou &
.+ temidos, PO Box 6 10 11
0030 (1) 68 64-5 15
Fex 0030 (1) 68 64-5 56

Hungary
1036 Budapest
Siemens GmbH, AUT 1
Turi, Lajos utca 103
0036 (1) 269 74 55
Fax 0036 (1) 2 69 74 54

Iceland

121 Reykjavik

Smith & Norland H/F,

Mr Kjartansson,

ﬁ)aluni 4,P.0. Box 519
00354 (1) 62 83 00

Fax 00354 (1) 62 83 40

Ireland
Dublin 11
Siemens Ltd., Power &
Automation Division,Mr Mulligan
8-11 Slaney Road

blin Industrial Estate

00353 (1) 8302855

Fax 00353 (1) 8303151

Ital
40127 Bologna
Siemens S.p.A, AUT R10A
Tosatti, Via Casciarolo, 8
0039 (51) 6 38 45 09
Fax 0039 (51) 243213

25128 Brescia
Siemens S.p.A, AUT R10A
Mr Gaspari
della Volta, 92
00 39 (30) 353 05 26
Fax 00 39 (30) 34 66 20

20124 Milano
Siemens S.p.A., AUT R10A
Mr Berti
Lazzaroni, 3
00 39 (2) 66 76 28 36
Fax 0039 (2) 66 76 28 20

35129 Padova
Siemens S.p.A., AUT R10A
Mr Millevoi
le dell'lndustria, 19
0039 (49) 829 13 11
Fax 00 39 (49) 8 07 00 09

00142 Roma
Siemens S.p.
Mr Vessio
Laurentina, 455
00 39 (6) 500 95-1
Fax 0039 (6) 500 95 20

. AUT R10A

10127 Torino
Siemens S.p.A., AUT R10A
Montoli, Via Pio VII, 127
0039 (11) 617 3-1
Fax 0039 (11) 616135

Luxembourg

1017 Luxemburg-Hamm

Siemens S.A., AUT, Mr Nockels

ﬁ, Rue des Peupliers, B.P. 1701
003 52/ 4 38 43-4 21

Fax 00352/43843-415

Netherlands
S$2595 AL Den Haag
Siemens Neder! 'vd NIZAPS/APS,
Mr Penris
ﬁnses Beatrixlae. 3
0031 (70)3. 274
Fax 0037 (/U 333,496

Norway

5033 Fyingsdalen

S.cinenis A/S Bergen

WIr Troan, Bratsbergveien 5
0. Br x 36 60

155700 47 (55) 17 67 41

iax 00 47 (55) 16 44 70

0518 Oslo 5
Siemens A/S, AUT Produkter
Mr Eggen, Ostre Aker vei 90
Pljslboks 10, Veitvet

00 47 (22) 63 34 09
Fax 00 47 (22) 63 33 90

7004 Trondheim
Siemens A/S Trondheim,
Thorsen, Spelaugen 22
00 47 (73) 95 96 69
Fax 00 47 (73) 95 95 04

Poland
40-931 Katowice
Siemens Sp. z.0.0.
Katowice Branch Office, Mr Krzak
Kosciuszki 30
00 48 (3) 157 32 66
Fax 0048 (3) 157 30 75

60-815 Poznan
Siemens Sp. z.0.0.
Poznan Branch Office
Weiss, Ul. Gajowa 6
00 48 (61) 47 08 86
Fax 00 48 (61) 47 08 89

03-821 Warszawa

Siemens Sp. z.0.0.

Mr Cieslak

E.I zupnicza 11
00 48 (2) 6

Fax 0048 (2) 6

709147
709149

53-332 Wroclaw
Siemens Sp. z.0.0.
Wroclaw Branch Office, Mr Wojniak
Powstancéw Slaskich 95
00 48 (71) 60 59 97
Fax 00 48 (71) 60 55 88

Portugal

2700 Amadora

Siemens S.A., Dep. Energia e

Industria, Mr C. Pelicano, Eng.

Estrada Nacional 117 ao km 2,6

ﬁ‘ragide‘ Apartado 60300
00351 (1) 417 8503

Fax 00351 (1)4178071

4450 Matosinhos-Porto
Siemens S.A., Dep. Energia e
Industria, Mr A. Amaral, Eng.
Estrada Nacional 107,
. 3570 Freixieiro, Apartado 5145
00351 (2)99921 11
Fax 00351 (2) 999 20 01

Romania
76640 Bucuresti
Siemens, Birou de consultatii
tehnice, Mr Fritsch
Zarii No. 12, sector 5
0040 (1) 223 47 95
Fax 00 40 (1) 223 45 69

Russia

113043 Moskau

Siemens AG, Mr Engelhard/

ﬁr Michailow, Ul. Dubininskaia. 96
007 (095) 236 75 OF

Fax 007 (095) 2 36 62 0Ot

Slovakia
81261 Bratislava, Sieme 2 A G
Mr Sykorcin,
Hvarenska e

004~ (7)3121 74
Fax» 0042 (7) 31 6332

Slove "a
€1000 Ljc_jana
‘emens Slovenija
Iv‘avric
Y[]J]n 4jska C47
I 700386 (61)1
-ax 00386 (61) 1

Spain
48011 Bilbao
Siemens S.A., AUT 1
Tapia Maximo Aguirre, 18
00 34 (4) 427 64 33
Fax 0034 (4) 4 27 82 39

08940 Cornella de Llobregat/

Barcelona

Siemens S.A., AUT 1, Mr Ortiz

ﬁaﬂ Fernandez Vallhonrat, 1
0034 (3) 4742212

Fax 0034 (3) 4744234

33206 Gijon
Siemens S.A, AUT 1
Mr Huchet

ﬁ)mda‘ 1
00 34 (85) 35 08 00
Fax 0034 (85) 34 93 10

15005 La Coruna

Siemens S.A, AUT 1

Mr Pereira

hnares Rivas, 12-14
0034 (81) 1207 51

Fax 0034 (81) 1203 60

30008 Murcia

Siemens S.A, AUT 1

Mr Martinez

ﬁxrques de los Velez, 13
00 34 (68) 23 36 62

Fax 00 34 (68) 23 52 36

41092 Sevilla
Siemens S.A., AUT 1 ,Mr de la
Fuente, ISLA DE LA CARTUJA
Paseo de la Acacias, s/n
Efmicwo Siemens)

00 34 (5) 4 46 30 00
Fax 00 34 (5) 4 46 30 46

28760 Tres Cantos (Madnd
Siemens S.A., AUT 1
Mr Olaguibel
nda de Europa, 5
00 34 (1) 803 12 00
Fax 0034 (1)8032271

46021 Valencia
Siemens S.A., AUT 1
Mr Albors
da. Aragon, 30 (Ed. Europa)
00 34 (6) 369 94 00
Fax 0034 (6) 3626119

36204 Vigo
Siemens S.A., AUT 1, Mr Garrido
arro, 29
00 34 (86) 41 60 33
Fax 0034 (86) 4184 64

50012 Zaragoza
Siemens S.A., AUT 1, Mr Aliaga
wvda. Alcalde Gomez Laguna, 9
00 34 (76) 3561 50
Fax 00 34 (76) 56 68 86

Sweden
40020 Goteborg
Siemens AB, ASP, Mr Ohlsson
Ostergardsgatan 2-4
Box 14153
0046 (31) 7 76 86 53
0046 (31) 7 76 86 76

5£ 11 Jonkoping
Sie ens AB, ASP, Mr Jonsson
Kiupbhusgatan 15
20. Box 10 07

00 46 (36) 1529 00
Fax 00 46 (36) 16 51 91

20123 Malmé

Siemens AB, ASP

Mr Jamtgren

ﬁnmsbyga{an 24, P.O. Box 326
00 46 (40) 17 46 14

Fax 00 46 (40) 17 46 17

85122 Sundsvall
Siemens AB, ASP
Mr Sjoberg
gergatan 14, P.O. Box 766
00 46 (60) 18 56 00
Fax 00 46 (60) 6193 44

19487 Upplands Vasby/Stockholm
Siemens AB, ASP-A1
Mr Persson
hanneslandsvagen 12-14
0046 (8) 72814 64
Fax 0046 (8) 7 28 18 00

Switzerland
1020 Renens/Lausanne
Siemens-Albis SA, Systemes
d'automation, VHRL, Mrs Thevenaz
Av. des Baumettes, BP 1 53
00 41 (21) 6 31 83 09
Fax 0041 (21) 6318448

8047 Zirich

Siemens-Albis AG, VHR 3,

ﬁr Engel, FreilagerstraBe 28-40
0041 (1) 4 95 58 82

Fax 0041 (1)4953185

Turke
06680 Ankara-Kavaklidere
SIMKO-ANKARA, Mr Ensert,
trk Bulvari No. 169/6
0090 (312) 4 18 22 05

80040 Findikli-Istanbul
SIMKOTIC. ve SAN. A. S
AUT 1, Mrs Yargic
clisi Mebusan Cad. No 125
0090 (212) 25117 06

Fax 0090 (212) 252 39 16

Ukraine
252054 Kiew 54
Siemens Representative, AUT,
Mr Liebschner,
Worowskowo 27

007 (044) 216
Fax 007 (044) 2 16

02 22
94 92

C7-621/ C7-621 AS-i Control Systems
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Siemens Worldwide

Who to contact about SIMATIC outside Europe

Africa
Algeria

16035 Hydra/Alger
Siemens, Bureau d'Alger, Division
Energie, ‘Mr Bennour,
rue Abrl Areski , PO. Box 112
60 40'88

Fax +213 E g 60 65 98

Egypt
Zamalik/EGY-Cairo
ELETECH, AUT, Mr W. Y. Graiss
6 Zarkaria Rizk Street,
0. Box 90
+20 (2) 34203 71
Fax +20 (2) 342 03 76

Ivory Coast

Abidjan 15/R. C
Slemens AG SEMEN Mr. Hellal,
ﬁ PO X 1062

+2 25 5373 46 57
Fax +2 25 (27) 10 21

Libya

Tripoli/Libya S.P.L.A.J.
Siemens AG, Branch Libya,
Mr Wahab, Zat-EL-Imad-~
Bul\dlng Tower No. 5, Floor No. 9
EO 1531

+218 21)41534
Fax +218 (21) 4 79 40

Morocco

Casablanca 05
SETEL S.A., AUT, Mr El Bachiri,
Immeuble Siemens,
km 1, Route de Rabat,
ﬁn Sebaa
+212(2) 3510 25
Fax +212 (2) 34 01 51

Namibia

Windhoek 9000
Siemens (Pty) Ltd., Mr Jurgen Hoff
9 Albert Wessels Street
dustries North, P.O.B. 23125
+2 64 (61) 6 13 58/59
Fax +264 (61) 61377

South Africa

RSA-2001 Braamfontein
Siemens Ltd., AUT, Mr E. Hillermann
Siemens House SH 4
Corner Wolmarans & Blccard
Streets, P.O. Box 4
00 Johannesbur
+27 (11) 407 41 11
+27 (11) 407 48 15
Fax +27 (11) 4 07 46 82

Tunisia

TN-2062 Romana-Le*=.do
FAZE Sarl Electrotech e,
Fantar, Immeuble Chic 2

6 (1) &1 gu

+2
Fax +2 16 (1) 5079 32

TN-2035 Charguia Il Tunis

SITELEC S.A. Mr Mouelhi
6, Rue de I'Usine

Zone industrielle (Aéroport),
115 0 Tunis Cedex
+216 1; 700099

Fax +216 (1) 71 70 10

Zimbabwe

Electro Technologies Corp. (Pvt) Ltd./
Siemens Zimbabwe,

Mr Ron Claassens, Savoy House
cnr. Inez Terrace/J. Moyo Ave

X 4
+263 7918 66
Fax +263 (4) 75 44 06

America
Argentina

8000 Bahia Blanca,
Prov. de Buenos Aires
Siemens SA Mr S.Duran,
driguez 1
+54 (91 55—61 41
Fax +54 (91) 55-61 71

1650) San Martin,
rov. de Buenos Aires
Siemens S.A., PEI-AUT,

Mr Rudriguez Juis/Mr Roland Herron,

al, Roca 1865, Ruta 8, km 18 C.C

+54 (1) 7387192/7 15
+54 (1) 738 71 85

Fax +54 (1) 73871 71

5000 Cordoba, Prov. de Cordoba
Siemens SA Mr S. Garcia,
mpillo
+54 51 73-9940/994
Fax +54 (51) 72-97 14

5539 Las Heras, Prov. de Mendoza
Siemens SA Mr S Suarez,

Nor
+54 EG1§ 30 OO 22/0 37
Fax +54 (61) 30-00 22/0 37

2000 Rosario, Prov. de Santa Fe
Siemens S.A., ‘Mr R. St tiza,
chieri 750
+54 (1) 41 37-03 21/0
Fax +54 1 4137-07 87

Bolivia

La Paz
Sociedad Comercial e Industrial
Hansa Ltda., E & A, Mr Beckmann
Calle Mercado esq. Yanacocha

P. 10 800

+591 Ezg 35 44 45
Fax +591 (2) 37 03 97

Brazil

05110-900 Sao Pau\o SP Pinituba

MAXITEC SA., AUT- r F. Rocco,
enida Mutmga 3650
+55 (11) 836 29 99
Fax +55 (11) 8 36 29 50

Canada

Mississauga, ON LEN. 745
Siemens Electric Ltd., att. St 20,
Mr Fred Leon, 2184 ")ury Road

H +1 §Q052 92,8125 82
Fax +1 ( 08).52 1458 12

Poir. Clairc  QUE H9R-4R6
Siem 1s Ele tric Ltd.,, Mr D. Goulet
00" -ans uanada Hrgghway
+ 514% 4 2
Fax +1(514; 42661 44

3urnaby, B. C. V5J 5J1
Siemens Electic Ltd., Hr. A. Mazurek
Marine Way Business Park
75 Northbrook Court
+1 §604g 43508 80
Fax +1 (604) 4 35 10 23

Chile

de Chile

C Div. Energia, Hr. Browne
da Holanda 64, Cas. 242-V
+56 % 23100 00

Santla

Fax +56 (2) 2 32 66 88

Costa Rica

San Jose 1000
Siemens S.A. San Jose, Division
Energiay Automatizacion, VAT,
e !L:Jerraro rtado 100 22

ruca, a o

+5 06 Aéja
Fax +5 06 21 50 50

C7-621/ C7-621 AS-i Control Systems

C79000-G7076-C622-01

Ecuador

Quito

Siemens SA Dept. DEA,

Mr J. Guel

Calle Manuel Zambrano y

Panamericana Norte km 2 1/2
silla de Correos 17-01-3580

+5 93 §2; 47 40 60
Fax +5 93 (2) 40 77 38

El Salvador

San Salvador
Siemens S.A., E/A, Mr M. Dubon
43, Calle Siemens
Parque Industrial Sta. Elena
artado 1525
+503 78 33 33
Fax +5 03 78 33 34

Guatemala

Ciudad de Guatemala
Siemens S EA/AUT, Mr Godoy
2a Calle 6
ﬁna 10, Apartado 1959
+5 02 (2) 32 44 44
Fax +5 02 (2) 34 36 70

Columbia

Baranquilla
Siemens S.A., EA, Mr C. Perez,
rrera 58 No. 709-40
+57 5958; 56 1148

Fax +57 (958) 56 11 48

Bogota 6
Siemens S.A., Division Eneryia,
Mr M. Jaramillo
Carrera 65, No. 11-83
artado 80150
+57 é1 294 266
Fax +57 (1) 294 . 28

Cali
Siemens S.A., Jarranquilla,
Mr Guido H+fnandez
rrera 44, No. 13-05
+57 (92; 66-4 44 00
Fax +57 132)66-5 30 56

2ali

Siemens S.A. Cali Mr C A. Naranjo

rrera 48 A, 15 Sur
+57 5943 266- 30 66
Fax +57 (94) 2 68-25 57

Mexico

02300 Mexico, D.F.
Siemens S.A. de C.V,, EI-AUT,
Mr Gregorio Sanchez
Delegacion Azcapotzalco
Poniente 116, No
Colonia Industrial Vallejo
Apartado Postal
§ 064, 02600 mexico
+52 (5) 3 28 20 00
Fax +52 (5) 328 21 92
Fax +52 (5) 3282193

Peru

13
ESIM S.A., Dept. AUT,
Mr Paz-Soldan
da, N. Arr|o|a 385 4to Piso
+51 (14) 71 46 61
Fax +51 (14) 71 09 93

USA

Alpharetta, GA 30202
SIA Inc., Regional Sales Manager
Southeast, Mr Mich Gunyon,
chnolo Drive
é 4; 740 36 60
Fax +1 404) 7 40 36 96

Andover, MA 01810
SIA Inc., North East Region, |
Mr Mark Fondl, One Tech Drive,
ite 310
+1 é5 08§ 6856077
Fax +1 (5 08) 6 86 88 72

Houston, TX 77040
SIA Inc., SouthWest Region,
Mr Wade Bradford
100 Northwest Freeway, Suite’ 210
713) 6 90 03 3.
Fax +1 713) 4 60 44 50

Mason, OH 45040-9011
SIA Inc., Central Regis1,
Mr_Luther Croutham I,
70 Duke Drive cuite 281
+1(513) 79896 v
Fax +1 (5 13) £ 28 9t 39

Mukiltze; WA 5275
SIA |'ic., MidwWest Region
Mr E.rl'He as, 8412 54th Avenue

st
Lo %7 14%97966 00
Fax i (7 14) 557 90 61

Olymouth, MN 55442
SIA Inc., MidWest Region,
Mr Greg Jaster,
235 45th Avenue No.
1 5708; 640 1595
Fax +1 (7 08) 6 40 80 26

Venezuela

1071 Caracas
Siemens S.A., AUT-ASI,
Mr Jesus Cavada
Avda. Don Diego Cisneros
Urbanizacion Los Ruices,
. 3616, Caracas 1010 A
+58 (2) 239 07 33
Fax +58 (2) 2 03 82 00

Asia

China

510064 Guan%zhou
Siemens Ltd. China, Guangzhou
Office, Mr Peter Chen
Room 1134-1157 GARDEN Hotel
Garden Tower,

8 Huanshi Dong Lu

+86 %20; 3854688

Fax +86 (20) 334 74 54

100015 Beljlﬂ%

Siemens Ltd. China, Beijing Office,
Mr Wolfgang Sollner

7, Wangjrn%Zhonghuan Nan Lu
Chaog/ istrict

+86 510} 4 36

18 88
Fax +86 (10) 4 36 32 13

200090 Shanghai
Siemens Ltd. China, Shanghai
Oﬁlce MrWlHlam Cui,

150 L +86 (21 %39 5410
Fax +86 521; 539 54 21

110001 Shenyang
Siemens Ltd. China, Shenyang
Office, Mr Ren Qi, Sakei Torch
Building 23rd FI. 262A Shifu Da Lu
en He District
+86 é24g 2790287
Fax +86 (24) 2 79 02 86

E-3



Siemens Worldwide

Who to contact about SIMATIC outside Europe

Hong Kong

ng Kong
Sremens Ltd. Hang Kong A. R. O,
Automation System ,
Division , Mr Keiren Lake,
7th Floor, Regency Centre,
Wong Chuk Hang Road
+85(2) 28 70 76 11
Fax +85 (2) 25618 04 11

India

Bangalore 560 001
Siemens Ltd., BAN/AUT-MAP,
r B. Sunderram
J otl Mahal, 3rd Floor
% St. Marks Road PO Box 5212
+91 (80) 2 21
80,

Fax +91 221 24 18

Bombay 400 018
Siemens Ltd., AUT/M-AP,
Mr S. Mistry
Head Oﬁlce B Building
0, Ganpat Jahav Marg. Worli
+91 (22) 4 93 13 50/60
Fax +91 (22) 4 95 08 22

Calcutta 700 071
Siemens Ltd., CAL/AUT MAP,
Mr D. K_Gangul
Little Russel Street P.O. Box 715
+91 (33) 2 47 83 74/-80
Fax +91 (33) 2 47 47 83

New Delhi 110 002
Siemens Ltd., DEL/AUT-MAP,
Mr R. Narayanan
4A, Ring Road, |.P. Estate,
0. Box 7036
+91 (11) 331 81 44
Fax +91 (11) 3314178

Indonesia

Jakarta 12870
Dlan Graha Elektrika, Jakarta, Power
& Autom. Div,, Mr M. Zafrullah
Satot Subroto Kov. 74-75,
Mustlka centre Building Floor 2a.,

4267
Eo +62 21) 83065 74
Fax +62 (21) 8 30 74 02

Iran

15914 Teheran

Siemens S.S K., Mr Din-Payuh

Khiabane Ayato\lah Taleghani 32

Sﬁre?enshouse P.O. B.ox15875-4773,
+98

Fax +98 521; 6 40 23 89

Japan

Tokyo 141-00

Siemens K.K., ATT, Mr Nakan'.chi
Siemens Fujikara Prilding 3F
11-20, Nishi-Gotz nda 2-chome
%\lna awa-ku

53 4904
Fax +81 (3) « a7 5%

E-4

Pakistan

Karachi - 74400
Siemens Pakistan Enﬂ Co. Ltd.,
Power D|vr$|on Mr Tlyas
ILACO Hou
Abdullah Haroon Road

X 7158

£S5 (21 5160 61
Fax +92 521; 568 46 79

Philippines

Metro Manila
Siemens Inc., Mr B. Bonifacio
2nd & 4th Fl., Sterling Centre Bldg.
Esteban crlalr 'de la Rosa

aspi Vi
Hg +e§>3 52; 8918 48 18

Fax +63 (2) 8 18 48 22

Saudi Arabia

Jeddah - 21412
Arabia Electric Ltd. Sen/lce Center,
Kobeissi, P.O. Box 4
+966€ 366 8420
Fax +9 66 (2) 6 65 84 90

Singapore

Singapore 1334

Slemens (Pte) Ltd. Singapore, AUT,
Ulf Bexell,

ﬁ(allang Sector
+658 41 3528

Fax +65 8 41 35 29

South Korea

Seoul
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P.O. Box 3001
+82 2 5277762
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Taiwan
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ﬁG “"Jd Sec
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“hailand
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Fax +66 (2) 367 10 00

Vietnam

Hanoi .
Siemens AG, Representation Office
Mr N uyen Huang Giang
ﬁ an Bor Chau Street

+84 (4
Fax +84 (4 26 62 27

Australia

Australia

Adelaide
Siemens Ltd. Adelaide Office, CS/I.A.,
Mr J. Weiss, 315 Glen Osmond Road
enun a, S.A. 5064
é ; 37966 66
Fax +61 8) 37908 99

Melbourne .
Siemens Ltd., CS/LLA., Mr N. Gilholm,
544 Church Street
ichmond, Vrctona 3121
+61 (3) 4 20 75 20
Fax +61 (3) 4 20 75 00

Perth
Siemens Ltd., CS/ILA,, Mr A Lostrc 1
153, Burswood Road
ictoria Park, W.A. 6100
+61 (9) 362 01 42
Fax +61 (9) 362 01 47

Sydney, N.S.W. 2064
Siemens Ltd. Sidnry, incustral
Automation, Mr St phen Coop,
3 Pacific Highwe « Ar amon
+61 ?22 436 78 u+
Fax +61 (2) 4 36 86 24

New  ~land

Sreenlane, Auckland 5
< 2mens Ltd. Auckland Office,
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Fax +64 (9) 520 15 56
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Glossary

ACCU
Address

Analog
Input/Output

APF

Area Pointer
AS-i

AS-i Driver
AS-i Library

Authorization
Input

Accumulators are registers in the C7 CPU and are used as interim
memory for load, transfer, compare, math and convert iistructions.

The address indicates the physical memory loct “orirfand allows direct access
to the value stored at the address.

Analog inputs/outputs convert analcg:arecess values (for example
temperature) to digital values th. ».can.be processed by the C7 CPU or
convert digital values to analog-ma .ipulated values.

ASi-Power-Fail. Signal.tiat’indicates that the power supply on the AS-i cable
is too low or has fai'ed (1or example AS-i power supply failure).

This is requirea.to allow a data exchange between the operator monitoring
and contrgisection and the C7 controller. This contains information about the
positiari:ana size of data areas in the controller.

Ac uator Sensor Interface

Driver that makes the services provided by the AS-i CP available to
user programs.

Library, with which user programs can communicate with the AS-i
driver.

External access to the super user password level.
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Glossary

Backup Memory

Bit Memory

C7-620

C7 CPU

C71/0s

C7 0P

Conir, nizications
Fiocessor

Complete Restart

Glossary-2

The backup memory buffers memory areas of the C7 that do not have a
backup battery. A selectable number of timers, counters, memory bits and
data bytes are backed up, these are knows estentive timers, counters,
memory bits and data bytes.

Bit memory is part of the> system memory of the CPU for saving interim
results. This can be accessed in units of bits, bytes, words or double-words.

The C7-620 consists of an S7-300 CPU, CORGZ-OP, 1/Os and IM360
interface module integrated in one device:

The C7 CPU (central processing.uni.)is a central module of the C7 with
control and arithmetic unit, memo. *“operating systems and interfaces for
programming devices. The C7.C”U is independent ofth@&7 OP. The

C7 CPU has its own M| a2ldrzss and is connected to the C7 OP via the MPI
interface.

The C7 1/0s (- signal modules) form the interface between the process
and prograrimabie logic controller. The I/Os provide digital inputs and
outputs & weii as analog inputs and outputs. The integrated universal inputs
on the C7 r.ave special functions (interrupt/counter inputs).

12 C7 OP of the C7 processes the OP functions of the C7. It is independent
of the —C7 CPU and continues to operate when the C7 CPU changes to the
STOP mode. The C7 OP has its own MPI address and is connected to the
C7 CPU via the MPI interface. The C7 OP is connected to a configuration
computer (programming device/PC) via this MPI interface.

Communications processors are modules for point-to-point and bus
connections.

When a C7 CPU starts up (for example after selecting one Qfzl@EPU

modesin the system functions menu or when the power is turned on), the
organization block OB100 (complete restart) is executed prior to cyclic
program execution (OB1). During a complete restart, the process image input
table is read in and the STEP 7 user program is executed starting at the first
instruction in OB1.
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Compress

Configuration

Configuration

Configuration

Memory

Control Job

Counter

CP

Cyclic Interrupt

D

Data Block

Data,
Static

With the “Compress” PG online function, all the valid blocks in the RAM of
the C7 CPU are shifted to the beginning of the user memory. This eliminates
and gaps caused by deleting or correcting blocks.

1. Assignment of modules to racks/slots and (for example with signal

modules) addresses.

2. Specification of system-specific basic settings, messages and screens using
the configuration software ProTool/Lite.

The configuration memory is a flash memory integrated on the C7 DP in
which the configuration data are stored.

Triggering a function by the C7. Handling control jeius is‘described in the
manual.

Counters are part of the €7 CPU. The con. >t of the “counter cells” can
be modified by STEP 7 instructions (fo: e>ample count up/count down).

Communication processors (CF) are intelligent modules with their own
processor. They form an impdrtant group within the components of a
programmable logic cortrol'er. Depending on their particular task, we
distinguish between various types of communications processors, for
example CPs for ¢'ynaiing and logging, for point-to-point links, for operator
control and monitoriig (COROS), for bus connections (SINEC) for
diagnostic ard'mass memory applications.

A cy licinerrupt is generated at selectable intervals by the C7 CPU. A
crre ‘ponding organization block is then executed.

Data blocks (DBs) are data areas in the user program containing user data.
There are shared data blocks that can be accessed by all logic blocks and
instance data blocks that are assigned to a particular FB call.

Static data are data that are used only within a function block. These data are
stored in an instance data block belonging to the function block. The data
stored in the instance data block are retained until the next function block
call.
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Data,
Temporary

Default Setting

Diagnostics

Diagnostic
Interrupt

Diagnostic Events

Diagnostic
Functions

Display Function

Display Time

Entering State
(Message)

Error Dispiay

Error Handling
with OBs

Glossary-4

Temporary data are local data of a block that are entered in the L stack while
the block is being executed and are no longer available after execution of the
block is completed.

The default setting is a functional basic setting that is always used when no
other value is entered.

— Diagnostic functions —system diagnostics

Modules with diagnostic capability signal detected system errors te the
C7 CPU using diagnostic interrupts.

Diagnostic events are, for example errors in a figita!“runction on the C7,
system errors on the C7 that were caused for exainple by a program error or
transitions between operating modes.

The diagnostic functions cover the eantire system diagnostics and include the
detection, evaluation and signaling.4f errors within the C7.

Function that leads to a « *ange in the content of the display, for example
display message leval; display error message buffer, display screen.

The time be'ween the arrival and departure of an event message.

Time at which a message is triggered by the C7.

The error display is one of the possible reactions of the operating system to a
— run-time error. The other possible reactions afeerror reaction in the
user program, STOP state on the 7-CPU.

If the operating system recognizes a particular error (for example access error
with STEP 7), it calls an organization block programmed to deal with the
situation (error OB). The organization block then determines the response of
the C7 CPU.
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Error Reaction

Event Message

FB

FC

Fields

Flash EPROM

Flash Memory

Forced Printout

Function

Function Block

Reaction to a= run-time error. The operating system can react in the
following ways: change the C7 CPU to the STOP mode, call an organization
block in which the user can program a reaction or display the error.

Indicates certain operating states on the machine or plant connected to the
C7.

Function block

Function

Reserved areas in the configured or fixed texts for ai:put and/or input of
values.

FEPROMs correspond to electrically.eiasible EEPROMS in that they retain
data if there is a power outage. “EFXCMs are, however, erased much more
quickly (FEPROM = Flash Erasar » Programmable Read Only Memory).

The following data can be storcd, safe from power outages in the flash
memory:

¢ The— user progrim

* The— parametc:s that determine the response ofstl@@/ CPU and the
I/O functions of the C7.

— Flasn & PROM

Au.omatic printout of fault and event messages deleted due to a buffer
overflow.

According to IEC 1131-3 a function (FC) is-alogic block without> static
data. A function allows the transfer of parameters in the user program.
Functions are suitable for programming recurring complex functions, for
example calculations.

According to IEC 1131-3 a function block (FB) is-alogic block with—

static data. An FB allows parameters to be transferred in the user program.
Function blocks are suitable for programming recurring complex functions
for example closed-loop controls, mode selection.
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Hard Copy

Hardware Interrupt

Information
Function

Information Text

Instance Data
Block

Interface,
Multipoint

Interrupt

LAS

Leaving State
(Message)

Glossary-6

Output of the contents of the display on a connected printer.

A hardware interrupt is triggered by interrupt triggering modules due to a
particular event in the process. The hardware interrupt is signaled to the
C7 CPU. Depending on the priority of this interrupt, the assigned
organization block is executed.

The STEP 7 information functions allow you toaispiay status information on
the connected C7 during the various phases of startup and operation of a
programmable logic controller.

Interface module: module for ex»anuing the S7-300 system

Configurable additiona’infarmation about message, screens, screen entries
and selection fields.

Each function lilock call in the STEP 7 user program is assigned a data block
that is generatea automatically. The instance data block contains values for
input, outut aind in/out parameters as well as the local block data.

- Vil

The— operating system of the C7 CPU recognizes ten different priority
classes that control the execution of the user program. These priority classes
include among other things interrupts, for example hardware interrupts. If an
interrupt occurs, the operating system automatically calls an assigned
organization block in which the user can program a reaction to the interrupt
(for example in an FB).

List of active slaves

Point in time at which a message is cleared by the controller.
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LDS

Load Memory

Logic Block

LPS

M

Memory Reset

Message Level

Message Logy ¢

MPI

List of detected slaves

The load memory is part of the C7 CPU. It contains objects (load objects)
created by the programming device. This is a permanently integrated
memory.

In SIMATIC S7, a logic block is a block that contains part of the STEP 7 user
program. (In contrast to-& data block: this contains only data).

List of permanent (configured) slaves

During a memory reset on the C7 CPU, the foiicwiiig-memory is cleared:
* The— work memory

¢ The write/read area of the load memory

* The— system memory

¢ The— backup memory

and the user program is reloaG24 from the flash memory.

When a memory reset. is performed on+he€€7 OR, the following memory
is cleared:

e The— wcrkimemory
e The caniiguration memory

This means that there is no longer a user configuration loaded.

(perating level of the C7 in which messages are displayed.

Parallel to the display, fault and event messages are printed out.

The multipoint interface (MPI) is the programming device interface of
SIMATIC S7. It allows simultaneous operation of several nodes
(programming devices, text displays operator panels) connected to one or
more CPUs. The nodes on the MPI are connected to each other using a bus
system. Each node is identified by a unique address (the MPI address).
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Nesting Depth

Network

Normal Mode

OB

OB Priority

Operating System
of the C7 CPU

Organization
Blocks

Output kool

Parameter

Glossary-8

A block can be called from within another block by block calls. The nesting
depth is the number of simultaneously caliedogic blocks.

A network is a connection of several C7 and/or S7-300 and other devices, for
example a PG via& connecting cable. Data is exchanged between the
connected devices via the network.

C7 mode in which messages are displayed and input can be made in screens.

— Organization block

The — operating system of the.C: =PU distinguishes between different
priority classes, for example ci/clic program execution, hardware interrupt
driven program executian. Zach priority class is assigmegfganization

blocks (OBs) in which the S7 user can program a reaction. As standard, the
OBs have various pr.ciities that decide the order in which they are executed
if they are called siriultaneously. The priorities also decide which blocks can
interrupt other Hlocks.

The operatiag system of the C7 CPU organizes all the functions and
sequences of the C7 that are not associated with a special control task.

CUrganization blocks (OBs) perform the interface between the operating
system of the C7 CPU and the user program. The order of execution of the
user program is specified in the organization blocks.

Field for displaying an actual value.

1. Variable of a STEP 7 logic block.

2. Variable for setting the response of a module (one or more per module).
When shipped, each module has a functioning basic setting that can be
modified using the STEP 7 toBI7 Configuration .

There are— static parameters and éynamic parameters.
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Parameter,
Dynamic

Parameter, Static

Parameter

Assignment

Password
Password Level

PG

PLC

Process Image

Programmable
Logic Controller

Programming
Device

Dynamic parameters of modules, in contrast to static parameters, can be
modified during operation by calling an SFC in the user program, for
example limit values of an analog signal input module.

Static parameters of modules, in contrast to dynamic parameters, cannot be
modified by the user program but only using the softwareS@ol
Configuration, for example input delay of a digital signal input module.

Parameter assignment involves the setting of parameter values to specify the
response of a module.

A protected function can only be used after a password has heen ¢ ntered that
belongs to a password level high enough for the function. Tne, password level
indicates the right of the operator to use the function. The pacsword level is
specified during configuration and can range from 0 (lowe<cd level) to 9
(highest level).

Programming device

— Programmabile logic controlle~

The process image is part of ‘dsesystem memory of the C7 CPU. At the

start of the cyclic program, the signal states of the input modules are
transferred to the procecss image input table. At the end of the cyclic program,
the process image output table is transferred as a signal state to the output
modules.

Programmiabie logic controllers (PLCs) are electronic controllers whose

func ionis stored as a program on the control unit. The design and wiring of

th =2 d wice therefore do not depend on the function of the controller. The
programmable logic controller has the structure of a computer; it consists of
2— C7 CPU with memory, inputs/outputs and an internal bus system. The
I/Os and the programming language are designed to meet the requirements of
control engineering.

Programming devices are essentially personal computers that are designed
for use in the industrial sector and are particularly compact and portable.
They have a hardware and software especially designed for SIMATIC
programmable logic controllers.
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RAM

Reference Data

Replacement Value

Retentiveness

S

Screen

Screen Entry

Screen Level

Selection Fi=ld

SFC

Signal Module

Glossary-10

A RAM (Random Access Memory) is a memory in which each memory cell
can be addressed and modified singly. RAM memory is used to store data and
programs.

The reference data are used to check a C7 CPU program and include the
cross-reference list, assignment list, program structure and list of unused
addresses. The STEP 7 user manual explains how these data can be read out.

Replacement values are values that are output to the prc cess when signal
output modules are defective or that are used in the aser grogram instead of a
process value when signal input modules are defecuyve. The replacement
values can be selected by the user (for examplz the-old value is retained).

Data areas in data blocks and timers; counters and bit memory are retentive
when their content is not lost during @ cu aplete restart or power outage.

Representation of |zgically associated process data that are displayed
together on the C7 and can be modified individually.

Element of & screen consisting of the entry number, texts and variables.

Operating level on the C7 on which screens can be monitored and input made
to them.

A field for setting the value of a parameter (a value can be selected from a
range of possible values).

— System function block

— System function

Signal modules (C7 I/Os) form the interface between the process and the C7.
There are digital inputs and outputs as well as analog inputs and outputs.
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Softkeys

STARTUP

Startup Test

STEP 7

STEP 7 Tool

System Function

System Function
Block

System Memory

System Message

T

Time-Delay
Interrupt

Time-of-Day
Interrupt

Keys with a variable function assignment (depending on the displayed screen
entry).

The STARTUP mode is run through when the CPU changes from STOP to
RUN.

The status of the CPU and memory is checked when the power is turned on.

Programming software for creating user programs for SIMATIC S7 controls.

A STEP 7 tool is a tool belonging to STEP 7 designed for a siacifi: task.

A system function (SFC) is is-& function integrated in the cperating
system of the C7 CPU. When required, system furciions can be called in the
STEP 7-user program.

A system function block (SFB) a fainctien L 2Ck integrated in the
operating system of the C7 CPU. Whea re quired, system function blocks can
be called in the STEP 7-user proqareri.

The system memory is integrated on the CPU as RAM memory. The system
memory contains addrefss ereas (for example timers, counters, bit memory)
and data areas requi‘eanternally by theperating system (for example
buffers for commu:icauon).

Indicates inerhal states on the C7 and the controller.

The time-delay interrupt belongs to one of the priority classes in the program
execution of SIMATIC S7. It is generated when a time started in the user
program expires. A corresponding organization block is then executed.

The time-of-day interrupt belongs to one of the priority classes for the
execution of the C7 CPU program. It is generated on a certain date (or daily)
and at a certain time (for example 9:50 or every hour, every minute). A
corresponding organization block is then executed.
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Timer

Transfer Mode

Transmission Rate

U

User Memory

User Program

w

Work Memory

Glossary-12

Timers are components of the C7 CPU. The operating system updates the
content of the “timer cells"automatically asynchronous to the user program.
The exact function of the timer (for example on delay) is specified with
STEP 7 instructions and their execution is triggered (for example start).

C7 mode in which the data are transferred from the programming device to
the C7 or vice versa. A distinction is made between a transfer (S7 transfer)
via the MPI interface and via the printer interface (transfer).

Speed of data transmission (bps).

The user memory contairs logic and— d&ia blccks of the user program.
The user memory is integrated in the'C7 CPJ as a flash memory. The user
program is, however, always processea  rthwork memory of the

C7 CPU.

The user program containe allitheinstructions and declarations as well as
data for signal processing with which a plant or process can be controlled.
The program is assi¢red to a programmable module (for example C7 CPU,
FM) and can be strictured in smaller units (blocks).

"= work memory is a RAM on the C7 which the processor accesses during
execution of the user program.
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A

Access rightd, 7-19
Actual value display, Cl2
AD_DT_TM, A-6
Address, modifying in the MPI network config-
uration[7-1p
Address area, AS{i, §-5
Address areas, event mess—3
Address assignment, slot-orientgd | 4-2
Address list, 8-15
Addresses
analog 1/0Os| 416
changing| 8-15
Addressing} 445
Alphanumeric value$, 7-15
Analog inputs, measuring rangges,|4-8
Analog outputs, output ranges, 4-10
Analog value
resolution
sign[4-T
Area pointe, Glossary-1

AS-i
0, 5-19

address
cable[5-4[ 5]9
commands, 6-42
configuration| 5-1j7
configuration data, 5-1?

data image$, 5-19

electronic address settig, 5-6
extended modg; 5-¢

extended ope: ~tiofy, 5116, bF2, 6-36
extender, 5 12

FC “AS! 5122"[6-R

features, 5{6

I/O data,|5-1] 9

information structurd, 5-18
interrupts} 6-29

master| 5-4

master profile] 5-14

master-slave acce§s, 5-6
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menu 33
module| 5-#, 5-10
normal operation, 5-22
number of stations, 5-7

parameterg, 5-17

power supply un
reaction to errors$, 6-28
repeatef, 5-11

Selecting AS-i function§, 6-11
sensorg, 514

slave| 5-16

standard oper-tioh, 3{8, 5}16,]6-2,]6-3
AS-i address ; ‘eR, $-5
AS-i firmwaie ve sion, displaying, 612
AS-i startun| S}
Autht vizatien input, Glossary-1
Autema ¢ address programming, 6-20
Auvirratic programming, AS{i, 6-18

AUTOPROG/ 6-20
As-i,[6-1
B

Backup, battery
Basic functions

Battery backu
Baud rate,, 9-10
Bit, setting 9-2@7
Blocks,[3-4

Branch back, 713

C

C7
information functions, 3{6
parameter assignmept, 3r14

test functions], 316
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Index

C7 CPU| 1-2, Glossary-2
blocks3-10
cycle time
expansiory, 3{5
features| 342
parameters, 3-14
reaction time,

term[1-1

C7 CPU flash memory

erasing

loading,| 3-38
C7 CPU memory resgt, 2{11
C7 CPU mode, changing, 2-8

C7 modes, settin2
C7 OP| 1-5, Glossary-2
term,| 1-
C7 OP functions, 15
overview,[C-?
C7 OP memory re '11
C7 OP modes, 7-1
C7 operation, what you reqm
Check bit[ 97
Clock, of the CPU, 3}9
Clock memory| 314
Clock pulse
freque6
period| 3-15
Combined input/output fields, 8412
Communication|, 918, Cl2
cycle load due tg, 3-15
Communication error, OBS[, 212
Communication via MPI, cycie lodd, 3124
Complete restarf, 7-P3

CONCAT,[A-§
Configuration.Glc ssary-3

loading [2-2

loading 'ater] 214

notiooded), 212
Connyg'ration memory, Glossary-3
Cantiguration mode, AS4, 6B, 614
Configuration software, 116
Configuring,| 1§
Connection ID} 9-12
Connection type$, 9-8
Contrast, setting, C}-2
Control and callback bith, 9-12
Control job, Glossary-3
Control program, loading, 3-2

Index-2

Controller actual values, 8411
Controller setpoints, 8-11
Controllers, number to be connected,|C-2

Counter| 8-18

See also S7-Timer

software[ 34

Counter readi4
Counter setting, 8-14
CPU

clock,[3-9

DP interfa5

FCs (IEC)

run-time metel.9
CPU 314, start events for OB 11
CPU-TEST| 7-24
Current measuring range, anialog 1/0s| 4-9
Current output range, anaiog output, 4-10
Cursor keys, 714
Cycle, OB| 3-
Cycle coniral, exzcution time, 3129
Cycle load, ¢ mmunication via MP1, 3124
Cycleloa.' due to communication, parameters,
Cy-lelload due to self test, paraméter, B-15
Cysle time| 3-24

extending| 3-25
Cycle/clock memory, 5
Cyclic interrupt, OB35, 3-11
Cyclic interrupts|, 3-1

tab,[3-21

D

D_TOD DT,
Data area, retentivie, 3-4
Data block| 3-20
Date[C-3

and time -3

Decimal places, 7-14

Decimal point} 73

Default passworcz|-1

DELETE,|A-§

DI/DO status displa9
exiting,@)
explanation

Diagnostic buffer 3-18
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Diagnostic functiong, C}2
Diagnostic interrupt
CPU reaction tim¢, 3-B4
0B82/[3-11
reaction time], 3-36

Diagnostic messages, sending, 8-18

Digital outputs| 34
Direct I/O access error, 0B142, 312
Display,[C-2

messages$, §-6

Test[7-24
Display duration, Glossary-4
Display function, Glossary-4
Display functions, 115
Display priority, 1-6| 8-5, 816
DP interface, of the CPU, 3-5
DT_DATE, |A-6
DT_DAY, A-6}
DT_TOD,|A-6
Dual-function keyd, 713

E
END OF TEST| 7-24

Enter key| 7-B
Entry numbe
EPROM, Test, 7-24
EQ DT,[A-T
EQ_STRNG[A-
Error
communication, OB8 2
direct /0 access, OB122, 3112
program sequence, OB87, 3
programming, OB121,3-1?

time, OB80[ 3-1p

Error information, AS-i; 6-3
Error react?

Escape key, 73

Evaluating, k¢ b|t:.-7

Event messaqe, ¢-3

flashing|3-B
Event message are 8 3

Event messageg. -2, Glossary-5

Execution time
cycle con
FC (IEC)[A§
operating syste
process image update, 3-29
S7 timer up9
user prograny, 3-24
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Extended operation, ASH, 6J36

F

Fatal system message, 8-5

Fault, power supply, OBSfL, 3]12

Fault messagé, §-3

FB, 3-1p

FC,[3-4[3-1D
AD_DT_TM,

EQ _DT,[A-
EQ_STRNG| A
FIND, [A-8
GE_DT,
GE_STRNC[ A
GT_DT,

TIM_S5TI,|A-6
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FC (IEC), execution tim¢, A6
Fields, Glossary-5

controller actual v1
controller setpoint, 8-11
date[ 8-11L

screen componen-ll

FORCE VAR| 8-1F] C13
Frequency, of clock pulsds, 3}16
Function, calling, 7-10
Functions, of the C7 O. P, G-2

G
GADR_LGC|A-4
GE_DT,

GE_STRNG| A-f
GT_DT,[A-7
GT_STRNG[A-}

H
Hardware

clock, 7-18

reset| 7-24
Hardware interrupt

CPU 314 3-11

CPU reaction timé, 3-p4

priority,[3-20

reaction timef, 3-]4

signal module rez stion t35
Hardware interrug: servicing, 3435
Hardware test on complete restart, parameter,
Hierarch, . standard screefs,|7-9
Hiahie .t MPI addresg, 3122
hSA[9-10

I/0 expansion, C7 CPLB—S
I_STRNG/[A-8

ID for special screen, 9-5
IEC FC, execution tim 6
Information functions, 316

Initialization,[5-21

Index-4

Input, right-justified[ 7-14
Input fields

characteristics, 8-12

screen components, 811
Input/output fields| 8-11
INSERT,
Interface| 9-10
Interface ared, 9-8

SIMATIC S7 connectio
Internal errorf CJ4, C}6, C-llo, Cl11

Internal standard screens, |7-9

Interrupts, tad, 3-20

K

group bit

test
Keys

ct. mbination for hardware telt, 7}23

cursor key4

L

LE STRNG“

LEFT,[A-8
LEN, |A-8
LGC_GADR,[A4

LIMIT,
Limit value check, 7-14, C}-2
List of references, D}

Load configuration, startup, 2-3

LT_STRNG,

M
MAX,

Measured value resolutidn, 4-8
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Measuring rangé, 4-7

of the analog input§, 4-8
Memory bits[ 3-4
Memory bytes, parametér, 3}19
Memory resef, 2-11, 3-b2

Message
entering state, Glossary-4
leaving state, Glossary-6
logging, Glossary-7
Message “showerf, 8}7
Message bits, 8-3
Message buffe}, 87
Message categotly, ¢-4

Message priority, 8{6
Messages

displaying| 8-p
internal erron, C-11
updating[ 84

Modes| C-B
setting| 7-1P
Monitoring time (... parameters to modules),
paramete, 3-17
Monitoring time (... ready message.1ioin mod-
ules), Parametdr, 3-11.7
MPI,
addresd, 9-10
network configuration, rodifying addresses,
MPI address, higkelt, 3]22
MPI addresses

C7,[3:22

parame er field, 3-22
MPI transmission rate, 3-2
MRES[2-}
Multipoint connecti08
N
NE_DT,

NE_STRNG[A-}
Nesting deptH, 3}4
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Network configuration, SIMATIC S7-30p, 9-9
Non-fatal, system messafe, [8-5
Normal mode, Glossary-8
Normal operation
data exchange phage, 5§-22

inclusion phas

management phase, 5-22
Numeric keys
Numeric values, 7-14

O

OB,
OB|]

CPU 314/ 3-T1

start event in CPU 31 1
OB100

CPU 314] 3-11

start event in CRU 114,3111
oB121[3-1p

start events, 212
0B122[3-1p

start eve nt2
0B20[3/1}:

st t evenf, 3-11
OBZ?, L.iority, parametgr, 3-R0
OBCs[3-11

start evenf, 3-11
B35 execution, param21
OB35, priority, parameter, 3-21
OB40

CPU 314/ 3-T1

start event in CPU 311
OBA40, priority, parametgr, 3-20
OB80/[3-12

start event§, 3-12
0B81[3-12

start event§, 3-12
0B82[3-1}

Staentl
0B85 3-12

start event2
OB87[3-12

start event2
OBs, start events, CPU 314, 3-11
Offline,
Online,[7-11
OP restar{, 9-12
Operating a C7, what you require,|1-1
Operating level, changinm—e
Operating system, execution tirhe, 3-29
Operating system test, start@ 2-2
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Operator control and monitoring functi01—5
Operator functions, 115
Operator notice, 83
Operator passworg, 7419
Order
of messages arrivin
of messages displayed, B-6
Output field, Glossary-8
characteristics, 8-12
screen componen(s, 8111

Output rangd, 417
Output ranges, of the analog outplits, 4-10

P

Parameter
memory byte9

monitoring time (... parameters to modules),

B-17
monitoring time (...

modules)| 3-1[7
OB35 executio 1
OB35, priority| 3-2]
priority OB20, 3-20
priority OB40, 3-20
S7 countel, 3-19
S7 timerk

startup after POWER O, 3417

ready message from

-1/
22
Parameters
C7 CPU[3-14
cycle load due to communieati¢n, 3-15
cycle load due to self fe-15
hardware test o, comnplete restart, B-17

changing, 7-22
Password lisf, 7-21
displaying| 7-2f

Index-6

Password management, 421,]C-3
Password Protection, 7419
Password protection, 7-19
Performancé, 8-11
Period, of clock pulsel, 3116
Polling time, 8-4} 9-
POWER ON]| 3-14
Power supply fault, OBS8[L, 3-12
Printer, setting parameters, C-3
Priority

display,8-6

hardware interrupts, 320

messag
Process image, 3-4
Process image update, exact.on ti3-29
Process values, displayn-8
Profile,
Progam sequence eiicr, OB—12
Programming devic@—z
Programniing error, OB12[, 3412
Programriing ‘anguagss, [1t2, 3-3
Progzamiing too
Protec>4 mode, ASti, 63, 6114

ProTool, errorg, C-11

R
R_STRNG[A-8

Rack[0-1b

RAM-TEST,|7-2
RD_LGADR,|A-4

diagnostic interrup -86

shortest
REPLACE,A-8
Replacing a slav§, 6-20
resolution, analog valu@-?
Restart
Retentive are9

tab,
Return destinati03
Return jump destinatio@—?a
RIGHT,[A-8
Right-justified input[ 7-14
RUN,
Run-time meter, of the CPD, 3-9
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RUNP,[2-7

S

S5TI_TIM,
S7 Configuratio
S7 configuration, 3-14
S7 counter, param19
S7 timer, Parameter, 3{19
S7 timer update, execution tinie, 3-29
S7-300, number of nodgs, P-9
SB_DT DT,[A-6
SB_DT_TM,[A-6
Screen
editing,| 8-1( -
from screen dlrectorﬁ 9
selectmgQ
updating values, 8-
Screen components, 8
Screen directory, 8-8
Screen entries, 8§48, 8111
Screen entry, Glossary-10
Screen hierarchf, 7-6, 719, b-3
standard screers, /-9
Screen Iev5, Glossary-10
quitting,| 8-9
Screen numbe}, §-8

Screen number ran
Screen segment, moving, 7+10
Screen selectio

with softkeys| 849

maximum numbef

selecting, 7-1

0
setpoint input, C{2
SEL,[A-4

Selection fielt " Glossary-10
Selection 'mo

LGC_GADR,
PD_LGADR,
Shift key,[7-B
Sign, analog valu¢, 4-7

Sign key[ 7-3
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SIMATIC S7 connection
interface area, 9-11
S7-300 via MPI, 919

SIMATIC S7-300| 9-P

Slot,[9-10

Softkeys| 74, 7-16, 89, Glossary-11

screen components, 8111
Software cloc8
Special screeng, 9-5
Speed, of the C7 CP

Start address, AS{i, 6
Start screelﬁ-S
Starting up, AS-il1
Startup| 2P
configuratiari [caded, 2}3

Startuy. \fter POWER ON, paramefer, 3-17

Startup test, Glossary-11
Station address, 9-10
Status Display, 219
Status display, 219
Status information, AS, 6-39
Status messa-
STATUS VAR 8-15[CB
STL,[1-2[3-B
STOP[ 2-7

on the C7 CPU, 3-11
STRNG_DI,[A%

System diagnosti -

System functio 2

System functions men[, 2-5
exiting,
selecting), 24

System keyboard, 7-3

18
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System messade, 8-5, Glossary-11
clearing[ 7-B
fatal,
non-fatal

System messaggs, [1-6
displaying, 8-p

System parametefs, 7117
System settings, 7-L7
C7 OP mods, Ci3
printer parame%%
select languag -3
setting the date and tinje, ¢-3
System status ligt, B-2

T

Tab
Cycle/clock memory, 3-15-3-L6

cyclic interrupts, 3-21
diagnostics, 3-18
interrupts| 3-20

retentive area9
Startup
TD/OP device, errork, C-11
Test functiond, 3]6
Text entry, screen components, §-11
TIM_S5T1,[A-6
Time

setting
Time bas

Index-8

Time error, OBS
Time of day, setting, 7-18
Time-delay interrupt, OB2D, 3111
Timer,[3-4/8-1B

See also S7-Timer
Timer actual valud, 8-13
Timer setting| 8-1
Title, screen|, 818
Transfe
Transfer mod¢, C-11, Glossary-12
Transmission rate, MHAI, 322

U

Undo function] 78
Update, messages, f--!
User data aregs, 9-2

User program execution ti24

V

Values, enterind, 7-13

Vaciak Ie,

vol:tage measuring range, analog 4-9
ut, 4

\oltage output range, analog outgut, 4-10

w
Watchdog, parametér, 3]15
Work memory[ 34
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Your Name._ w0

Your Title: o

Company Name:
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Phone:

Please check any industry that applies to you:
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Your comments and recommendations will help us to improve the quality and usefulness
of our publications. Please take the first available opportunity to fill out this questionnaire
and return it to Siemens.

Please give each of the following questions your own personal mark within the range
from 1 (very good) to 5 (poor).

1. Do the contents meet your requirements? D
2. Is the information you need easy to find? D
3. Is the text easy to understand? D
4, Does the level of technical detail meet your requirements? D
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