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Safety Guidelines 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:

i'i Warning
indicates that death, severe personal injury or substantial property damage can resultif proper precautions are

not taken.

Note

draws your attention to particularly importantinformation on the product, handling the product, orto a particular

part of the documentation.

Qualified Personnel The device/system may only be set up and operated in conjunction with this manual.

Only qualified personnel should be allowed to install and work on this equipment. Qualified persons
are defined as persons who are authorized to commission, to ground, and to tag circuits, equipment, and
systems in accordance with established safety practices and standards.

Correct Usage Note the following:

i'i Warning
This device and its components may only be used for the applications described in the catalog or the technical

description, and only in connection with devices or components from other manufacturers which have been
approved or recommended by Siemens.

This product can only function correctly and safely ifit is transported, stored, set up, andinstalled correctly, and

operated and maintained as recommended.

i t Caution
UL + CSA: Lithium Battery Replacement

Danger of explosion if battery is incorrectly replaced. Replace only with same or equivalent type
recommended by the manufacturer. Dispose of used batteries according to the manufacturer’s instructions.

Warning
A FM WARNING - DO NOT DISCONNECT WHILE CIRCUIT IS LIVE UNLESS LOCATION IS KNOWN

TO BE NON-HAZARDOUS

Trademarks SIMATIC® and SIMATIC NET®, and SIMATIC HMI® 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 1998 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. All rights, including rights
createdby patentgrantor registration of a utility model or design, are
reserved.

Siemens AG

Bereich Automatisierungs- und Antriebstechnik
Geschaeftsgebiet Industrie-Automatisierungssysteme
Postfach 4848, D-90327Nuernberg

Disclaimer of Liability

We have checked the contents of this manual foragreement 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
corrections included in subsequent editions. Suggestions for
improvementare welcomed.

© Siemens AG 1998
Subject to change without prior notice.

Siemens Aktiengesellschaft
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Purpose of the
Manual

Where is this
Manual Valid?

Audience and
Requirements

C7 Documentation
Package

This manual provides you with a complete overview of@e633 P,

C7-633 DP, C7-634 P and C7-634 DP control systentisoffers support for

the installation and commissioning of these systems, outlines the possibilities
for connecting other devices, and introduces the components required for
this.

This manual is valid for the following device variants:

C7 Order Number
C7-633 P 6ES7633-1DF00-0AE3
C7-633 DP 6ES7633-2BF00-0AE3
C7-634 P 6ES7634-2DBF00-0AE3
C7-634 DP 6ES7634-2BF00-0AE3

This manual is intended for personnel with the necessary qualifications for
commissioning, operating, and programming the hardware product described.

You should be familiar with the use of computers or devices with similar
functions to a PC (for example, programming devices) under the operating
system Windows 95 / NT 4.0 and have some knowledge of the STEP 7
Standard software and the ProTool configuration software and the relevant
documentation.

The control systems comprise the following individual components:
e SIMATIC S7-300
e SIMATIC Operator Panel

You will find information on these individual components in the version of
the C7 documentation package valid for your control systems. This
documentation package comprises four manuals and an instruction list. You
will find the contents listed in Table 1-1:

C7-633/C7-634 Control Systems

C79000-G7076-C634-01
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Manual Manual
6531165 312 Operator Panel
6 7 8 OP7, OP17
w Reference Manual Ig;t;u:él(l)jn List 5o Control
g - rogrammable Controller,
ﬁ7 ﬂoo ng?’lnmtaﬁ'i.c‘)”"°"er Vodule Soacation CPU 312 IFM, 314 IFM, 313,
ardware and Installation odule Specifications 314, 315, 315.2 DP
Table 1-1 C7 Documentation Package

Manual

Contents

Manual

C7-633/C7-634 Control Systems

Manual
Operator Panel OP7, OP17

Manual

S7-300 Programmable
Controller, Hardware and
Installation

Reference Manual:

S7-300 and M7-300
Programmable Controllers,
Module Specifications

Instruction List

S7-300 Programmable
Controller CPU 312 IFM, 314
IFM, 313, 314, 315-2DP

Provides information on the topics:

Installation and installation guidelines for the C7-633 and C7-634
Connecting the C7 systems to a programming device and other devices
Connecting an IM 361 interface module

Features of the C7 and differences from SIMATIC S7-300 and
SIMATIC Operator Panels

Communication between the CPU and the OP

Provides information on:

Functionality
Device description
Operating modes and how to operate the OP

Detailed description of:

Configuring the mechanical and electrical structure
Installation and wiring

Preparing the S7-300 for commissioning

Features and technical specifications of the S7-300 CPUs

Describesthe hardware of the S7-300 modules:

Analog modules

Digital modules

Interface modules

Characteristics and technical specifications of the S7-300 modules
List of instructions for the CPUs

Brief description of the instructions and the execution times

C7-633/C7-634 Control Systems
C79000-G7076-C634-01
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Further There is a range of user manuals which are intended to be used selectively to

Documentation support you with the programming, expansion, and configuration of a C7
control system. The figure below and the explanations which follow should
make it easier to use the documentation.

C7

Programming \ _
Assigning Parameters Configuring

STL for S7-300/S7-400 I ProTool *)

or

LAD for S7-300/S7-400
**)

ProTool/Lite

FBD for S7-300/S7-400

System and Standard % can be used for all SIMATIC C7s and SIMATIC OPs

Functions
**) can be used for all SIMATIC C7s and SIMATIC OPs which do
not support full graphics

STEP 7 User Manual

Program Design Manual i required

,,,,,,,,,,,,,,,,,,,

C7-633/C7-634 Control Systems
C79000-G7076-C634-01 \"
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Table 1-2 STEP 7 Documentation Package, Order Number, see Catalog ST 70

Manual Contents

User Manual: Provides information on working with the STEP 7 applications:
Standard Software for S7 and o |nstalling and starting up STEP 7 on a PC/programming device
M7 ¢ Handling the applications with the following contents:

— Managing projects and files

— Configuring and assigning parameters to the S7-300

— Assigning symbolic names for user programs

— Creating and debugging the user program in STL/LAD

— Creating data blocks

® Configuring communications between several CPUs:
— Downloading/uploading, storing, and deleting the user program
— Monitoring and modifying the user program (for example, variables)

— Monitoring and modifying the CPU (for example, operating state, memory
reset, compressing memory, protection levels)

Manual:Statement List (STL) foReference manuals for programming with STL, LAD, or FBD:

57'300/40_07 ® Basics of working with STL/LAD/FBD

Programming (for example, structure of STL/LAD/FBD, number formats, syntax)
or ¢ Description of all instructions in STEP 7

Manual:Ladder Logic (LAD) (with sample programs)

for 57'300_/400’ * Description of the various methods of addressing in STEP 7
Programming (with examples)

or ¢ Description of all integrated functions of the CPUs
Manual:Function Block e Description of the CPU-internal registers

Diagram (FBD) for S7-300/400,
Programming

Reference Manual: Detailed description of:
System Software for S7-300/400, || organization blocks (OB) and their priority classes
System and Standard Functiong All standard functions (FC) integrated in STEP 7
* All system functions (SFC) integrated in the operating system of a CPU

Programming Manual: Teachesthe basic requirements for creating STEP 7 programs:
System Software for S7-300/400, Gyide to the efficient solution of the programming task using a
Program Design PC/programming device and STEP 7

* How the CPUs work (for example, memory concept, access to inputs/outputs,
addressing, blocks, data types, data management)

® Description of STEP 7 data management

® Using the STEP 7 data types

® Using linear and structured programming (with program samples)

® Using block call instructions

® Overview of using the STEP 7 applications for developing projects (with
detailed example)

® Using test and diagnostics functions of the CPUs in the user program
(for example, error OBs, status word)

. C7-633/C7-634Control Systems
Vi C79000-G7076-C634-01
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Table 1-3 Other Manuals that Provide Helpful Information on How to Operate the C7 Control System
Manual Contents
PG 7xx Describes the programming device (PG) hardware:

Setting up and starting up the programming device
Expansion possibilities

Configuration

Error diagnostics

ProTool / ProTool/Lite

Manual for creating configurations with ProTool or ProTool/Lite:

Using ProTool/ProTool/Lite
Configuring

Displays and messages

Loading the configuration into the C7

Manual: Describes communication in the SIMATIC S7/M7/C7:
Communication with SIMATIC ¢ Introduction to the theory of communications
e Communication utilities
e Structure and configuration of communication networks
* Examples of the various communication possibilities
Conventions To make it easier to read this manual, we have GSethroughout the

Other Sources of
Information

Structure of This
Manual

Standards

manual to stand for the device types C7-633 P, C7-633 DP, C7-634 P, and

C7-634 DP.

In the literature list at the end of the manual you will find a list of other
sources of information on S7-300 and programmable logic controllers.

To make it easier for you to locate specific information, the manual has been
structured as follows:

e At the beginning of the manual, you will find a complete table of contents
for the manual.

¢ In the individual chapters, the information in the left margin gives an
overview of the contents of each section.

e Following the appendices, there is a glossary containing definitions of the
important technical terms used in the manual.

e At the end of the manual, you will find a detailed index giving you fast
access to the information you seek.

The C7 control system conforms to the standards listed in Appendix B.1.

C7-633/C7-634 Control Systems

C79000-G7076-C634-01
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Further Support

viii

If you have any questions about using the C7 control systems described in
this manual and cannot find an answer here, please contact the Siemens
representative in your area. You can obtain a list of addresses of Siemens
representatives worldwide from the SIMATIC Customer Support Hotline.

If you have any questions or comments on this manual, please fill out the
remarks form at the end of the manual and return it to the address shown on
the form. We would be grateful if you could also take the time to answer the
guestions giving your personal opinion of the manual.

C7-633/C7-634 Control Systems
C79000-G7076-C634-01
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SIMATIC Customer Open round the clock, world-wide:
Support Hotline

\‘ Johnson City

£

SIMATIC Basic Hotline

Nuremberg Johnson City Singapore

SIMATIC BASIC Hotline SIMATIC BASIC Hotline SIMATIC BASIC Hotline

Localtime: Mo.-Fr. 7:00 to 19:00 Localtime: Mo.-Fr. 8:00to 17:00 Localtime: Mo.-Fr.8:30t0 17:30

Phone: +49 (911) 895-7000 Phone: +1423461-2522 Phone: +65740-7000

Fax: +49 (911) 895-7002 Fax: +1423461-2231 Fax: +65740-7001

E-Mail: simatic.support@ E-Mail: simatic.hotline@ E-Mail: simatic@
nbgm.siemens.de sea.siemens.com singnet.com.sg

GMT: +1:00 GMT: -5:00 GMT: +8:00

SIMATIC Premium Hotline

(Calls charged, only with
SIMATIC Card)

Time: Mo.-Fr. 0:00 to 24:00
Phone: +49(911)895-7777
Fax: +49(911)895-7001

GMT: +01:00

SIMATIC Customer The SIMATIC Customer Support team provides you with comprehensive
Support Online additionalinformationon SIMATIC products via its online services:

Services . . .
e You can obtain general current information:

— On the Internetunder
http://www.ad.siemens.de/simatic/html_00/simatic
.htm

— Usingfax polling no. 08765-93 02 77 95 00
e Current Product Information leaflets and downloads which you may find
useful for your product are available:

— On the Internetunder
http://www.ad.siemens.de/support/html-00/

— Via the Bulletin Board System(BBS) in NurembergSIMATIC
Customer Support Mailbox)nder the number +49 (91895-7100.

To access the mailbox, use a modem with (2818 Kbps) capability
whose parameters you should set as follows: 8, N, 1, ANSI, or dial in
using ISDN (x.75, 64 Kbps).

C7-633/C7-634Control Systems )
C79000-G7076-C634-01 IX
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Product Overview 1

In This Chapter...

Accessories for
Operating a C7
Control System

This chapter introduces the different variants of the device. A brief overview
of the scope of functions of the device helps to give you a first impression of
the C7 control systems.

In addition, this chapter also explains which other components you can
connect to a C7 control system.

To operate a C7 control system you will require the following accessories:
e Programming device (PG) or PC with multipoint interface (MPI),

e An MPI cable

e A serial cable (RS 232/TTY),

e A 24-V power supply

e The following programs must be loaded on the programming device or
PC:

— The STEP 7 or STEP 7-Mini applications

— The configuration tool ProTool or ProTool/Lite

C7-633/C7-634 Control Systems

C79000-G7076-C634-01
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1.1 Product Variants

Overview The C7 devices are available in the following variants:
e (C7-633 P, C7-633 DP
e (C7-634 P, C7-634-DP
C7-633 P/ The C7-633 and C7-633 DP control systems have a SIMATIC S7-300

C7-633 DP CPU 315 or CPU 315-2 DP as the C7 CPU and an OP 7ewi¢mded
function keys as the C7 OP (see Section 3.1).

The screen display comprises four lines of 20 characters with a character
height of 8 mm.

The C7-633 P is fitted with an integrated I/O module and has no DP
interface.

Figure 1-1 C7-633 P

The C7-633 DP does not have an integrated on-board 1/0.

Figure 1-2 C7-633 DP

C7-633/C7-634 Control Systems
1-2 C79000-G7076-C634-01
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C7-634 P/ The C7-634 P and C7-634 DP control systems have a SIMATIC S7-300
C7-634 DP CPU 315 or CPU 315-2 DP as the C7 CPU and an OP 17 as the C7 OP.

The screen display can be configured as follows:
e Four lines of 20 characters with 11 mm character height or
e Eight lines of 40 characters with 6 mm character height.

The different character heights can also be combined with the basic
configuration of 8*40 in a display.

The C7-634 P is fitted with an integrated I/O module and has no DP
interface.

Figure 1-3 C7-634 P

The C7-634 DP has no integrated on-board 1/O.

Figure 1-4 C7-634 DP

C7-633/C7-634Control Systems
C79000-G7076-C634-01 1-3
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PROFIBUS DP Bus The C7-633 DP and C7-634 DP control systems can be connected via the

Connection integrated DP interface to a PROFIBUS DP network.
Scope of With the C7 devices you can:
Functions

e Download user programs to the C7 CPU and run them.

e Communicate with other nodes in an MPI or PROFIBUS DP network via
an integrated MPI or DP interface.

e Process digital and analog signals using the C7’s integral 1/O.

e Use interrupt inputs or counters (for purposes including frequency
metering, period duration measurement).

e |oad and execute operator interface configurations you created with the
configuration tools “ProTool” or “ProTool/Lite.”

e Using these configurations you can monitor and influence the process
which you control with the user program.

e Connect other S7 modules via the IM 361 interface module.

e Qutput data to a connected printer.

C7 Components The C7 contains two units that work independently of each other and
communicate via an internal multipoint interface:

e C7CPU: controls
e C7 Operator Panel: operates and monitors

The C7 CPU is independent of the C7 OP. The C7 OP continues to run, for
example, when the C7 CPU goes into STOP.

Note

The C7 CPU and the C7 OP each have an MPI address. You therefore
configure these components exactly the same as the stand-alone components
CPU and OP.

These components are discussed explicitly in the manual as necessary.

C7-633/C7-634 Control Systems
1-4 C79000-G7076-C634-01



Product Overview

1.2  Scope of Supply and Accessories for C7

Parts Supplied

Accessories

Spare Parts

The following components are included in the scope of supply of a C7

device:

e C7-633 P, C7-633 DP, C7-634 P, or C7-634 DP

e Battery (integrated in the device)
e One grounding bar (C7-633 P and C7-634 P only)
e Six shielding clips (C7-633 P and C7-634 P only)

e Seal and four screw-in tensioners

e Power supply connector (4-pin)

e Product Information (as required)

e Connector set (C7-633 P and C7-634 P only)

The following components can be ordered as impo@&anstandard

accessories

Component

Identifying Data

Order Number

PG cable (MPI)
(connects C7 to PG)

PG cable (TTY)
(serial transfer (ProTool))

PC/MPI cable

5m

Printer cable

(max. 16 m)

for RS 232 serial interface

D

See catalog ST 70

The following components can be orderedsjpare parts for the C7

Component Identifying Data Order Number
Service package Seal and 4 screw-in See catalog ST 70
tensioners
Backup battery

Connector set for C7 1/0Os
with solid and profiled
coding keys

C7-633/C7-634Control Systems

C79000-G7076-C634-01
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1.3 Components for Connection to a C7

In addition to the connections to the process, you can also connect different

components to the C7. The most important components and their functions
are listed in Table 1-1:

Table 1-1 Connectable Components of a C7
Component Function Illustration
Interface module (IM 361) ... connects a C7 to an expansion m

rack for S7-300 modules via an
IM 361 connecting cable

Signal modules (SM) ... adapt different process signal —
(digital input modules, levels to the C7 CPU. They can be =
digital output modules, connected to the C7 via an IM 361 —

analog input modules,
analog output modules,
analog I/0 modules)

0O +c |
Function modules (FM) ... for time-critical and —
memory-intensive process signal
processing tasks, for example,
positioning or closed-loop control f
—
O + Lt |

Communications processors (CP) | ... relieves the CPU of
communication tasks, for example,

CP 342-5 DP for supporting FMS D

services, point-to-point connections

S5 connections, etc.

S7-300 (CPU) ... communicates via the MPI/DP
interface with the C7 and/or other
nodes in an MPI network

S7-400 (CPU) ... communicates via the MPI/DP
interface with the C7 and/or other
nodes in an MPI/DP network

[ty = e [3]

C7-633/C7-634 Control Systems
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Table 1-1 Connectable Components of a C7
Component Function lllustration
C7 1/0 module ... iIs used for expanding the
(expansion 1/0s) integrated 1/0s by 16 digital inputs,

16 digital outputs, 4 analog inputs,
analog outputs, and 4 universal
inputs directly on the device

C7 simulator modules ... with switches and LEDs to allow
simulation of 16 digital inputs and 1
digital outputs. It can be connected
the C7 via an IM 361

SIMATIC TOP Connect ... permits easy, fast, and reliable
wiring of the 1/0 and power supply
connectors
OP (operator panel) ... executes operator interface =
functions L]
I o o [
o
1 o o [
||} [a] O
oooo =
ooog o 0oog)
PROFIBUS bus cable with bus ... connects nodes of an MPI netwark
connector or L2-DP network together
Programming device cable (MPI) | ... connects a programming
device/PC to a C7

Programming device cable (serial) | ... connects a programming
device/PC to a C7 (RS 232/TTY).
Serial transfer with ProTool

Printer ... prints out operator interface
messages for the C7

C7-633/C7-634Control Systems
C79000-G7076-C634-01 1-7
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Product Overview

Table 1-1

Connectable Components of a C7

Component

Function

Illustration

Programming device (PG) or PC
with the STEP 7 and ProTool
software packages

...configures, assigns parameters,
programs, and tests the C7

RS 485 repeater

... for amplifying the signals in an
MPI network or L2-DP network, an
for linking segments of an MPI or
L2-DP network

C7-633/C7-634 Control Systems
C79000-G7076-C634-01
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Example Figure 1-5 shows some possible connections to other devices.
S7-300 CPU
S7-300 modules '-é Iz”] E|E
l_l ] 3 L
IM 361
OP 25
Cc7 @
@ 5 8 ®
5 L,
@
® RS 232 (V.24)/TTY
ET 200 M with, @ IM361
Printer e.g. FM 355 © MPI .
{* @ PROFIBUS DP connection

Figure 1-5 Some C7 Connection Possibilities

C7-633/C7-634Control Systems
C79000-G7076-C634-01 1-9
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2.1 Labeling Strips

Plant-Specific
Labeling

Making Labeling
Strips

2-2

The function keys are labeled using labeling strips which are inserted into the
keypad from the side. When shipped, the function keys are labeled as
follows:

C7-633: F1 to F4, K1 to K8, and K9 to K16.
C7-634: F1 to F8, K1 to K8, and K9 to K16.

By exchanging the labeling strips, you can label the function keys of your C7
specifically for your plant.

To make your own labeling strips, use transparent foil so that the LEDs in the
function keys remain visible. Label the foil using either a printer or an
indelible pen so it cannot be erased. Cut the strips out using the templates
shown in Figures 2-1 (C7-633) and 2-2 (C7-634).

Note

Laser printouts are not indelible. You should therefore protect the printed
sheet with transparent adhesive foil.

Shipped with the ProTool configuration software are the \Wofites
SLIDE633.DOC and SLIDE634.DOC. The files contain formatted

templates for labeling the function keys of C7-633 and C7-634 and can also
be used to edit and print your own individual labeling strips with a minimum
of effort. You will find theSLIDE63x.DOC and SLIDE634.DOC files in

the ProTool directory “Utility.”

C7-633/C7-634 Control Systems
C79000-G7076-C634-01
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Transparent LED window Key surface can be labeled 5.95
Figure 2-1 Dimensions of the Labeling Strips for the C7-633
CoA EGA
150 LA
5 g X X < X B
9 2143
‘A
15 .
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x X X x X x| >
5.95
EGA
LA
X X X X X X X
\
Transparent LED window Key surface can be labeled
Figure 2-2 Dimensions of the Labeling Strips for the C7-634
C7-633/C7-634Control Systems
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Changing Labeling
Strips

2-4

The C7 is designed for user-friendly insertion of the labeling strips. The
labeling strips should only be changed when the C7 is not installed. Proceed
as follows to change the strips:

1. Pull the labeling strips you want to replace out of the device.

2. From the rear of the device, push the new strips into the relevant slots on
the side.

Note

The labels on the strips must be indelible before the strips are inserted. If the
keypad membrane is dirtied or smudged from the inside, it cannot be cleaned
and can only be replaced at the factory of origin.

!.‘ Labeling strips

)

Figure 2-3 Inserting Labeling Strips

C7-633/C7-634 Control Systems
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2.2 Mechanical Installation

Installing the
Device

The C7 control system has been prepared for fixed installation in a control
panel or cabinet door. Proceed as follows to install the C7:

1. Make a cutout in the control panel dimensions 230.5 x 158.5 mm (same
size for all device variants). See Figure 2-5.

2. Push the enclosed seal over the casing from behind.
3. Insert the C7 into the prepared cutout.

4. Guide the fixing hooks of the enclosed screw-in tensioner 1 into the
appropriate recesses in the casing of the C7.

5. Tighten the C7 using a screwdriver from the rear of the control panel 2.

Control panel

Figure 2-4 C7-633 DP with Screw-In Tensioners

C7-633/C7-634Control Systems

C79000-G7076-C634-01
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Installation

Guidelines

2-6

.

158.505

[«<——230505 —>|

-~ 240 — >

203.5

—

1 &

OOCO0000

Ooooo000
o000 @ O
0000 &b 0
ooog ®@ 0000

Cutout in front panel

Dimension Drawings for Cutout in Control Panel (All Device Variants)

When installing a C7, please note the following:

The C7 must be protected from direct sunlight.

The plate of a control panel may be 2 to 4 mm thick. Make sure the seal
ring fits tightly in all places.

When you tighten the fixings, the seal ring should be visible
(min. 0.5 mm).

Gaps of at least 50 and 70 mm must be left on the sides of the C7 for
outgoing cables and air circulation as shown in Figure 2-6.

The seal ring on the front panel must sit perfectly.

The tabs of the insertion strips must not be trapped.

The C7 can be mounted and operated in different positions, whereby
horizontal mounting is preferable.

It is also possible to mount the system rotated around a horizontal axis (see
Appendix B.1 Technical Specifications “Operational ambient temperature”).

Operation is not permissible in a position that is tilted around a vertical axis.

C7-633/C7-634 Control Systems
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Horizontal axis

I Y

:
O fe— 70 —
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Figure 2-6

Gap Dimensions to be Observed when Installing the C7
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Figure 2-7
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Figure 2-8 Dimension Drawings for the C7-633 P/C7-634 P
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2.3 Electrical Installation

Overview The following plug and socket connectors (interfaces) required for
connecting the various inputs and outputs of the on-board 1/O of the
C7-633 P or C7-634 P are provided.

Analog Input (X14)

Analog Output (X13)

Digital Input (X12)
Digital Output (X11)

DI/DO-24V DC Power Supply
(X10)

AUX Digital Input (X10)

Figure 2-9 A View of the C7-633 P with On-Board I/O Interfaces

Digital Inputs (X12)

Table 2-1 Pin Assignments of the Digital Inputs
Pin No. Signal Explanation
0.0 10.0 Digital input O
0.1 10.1 Digital input 1
0.2 10.2 Digital input 2
0.3 10.3 Digital input 3
0.4 10.4 Digital input 4
0.5 10.5 Digital input 5
0.6 10.6 Digital input 6
0.7 10.7 Digital input 7
1.0 11.0 Digital input 8
11 11.1 Digital input 9
1.2 11.2 Digital input 10
1.3 11.3 Digital input 11

C7-633/C7-634Control Systems
C79000-G7076-C634-01 2-9


https://industrialautomation.co/product-category/siemens/page/15413/

Installation and Setup Guidelines for the C7

Pin Assignments of the Digital Inputs

Explanation

Digital input 12

Digital input 13

Digital input 14

Digital input 15

Pin Assignments of the Digital Outputs

Explanation

Digital output O

Digital output 1

Digital output 2

Digital output 3

Digital output 4

Digital output 5

Digital output 6

Digital output 7

Digital output 8

Digital output 9

Digital output 10

Digital output 11

Digital output 12

Digital output 13

Digital output 14

Table 2-1
Pin No. Signal
1.4 11.4
1.5 11.5
1.6 11.6
1.7 11.7
Digital Outputs
(X11)
Table 2-2
Pin No. Signal
0.0 |QO0.0
0.1 Q0.1
0.2 |QO0.2
03 Q0.3
0.4 | Q0.4
05 | Q05
06 | Q0.6
0.7 |Q0.7
1.0 |Q1.0
1.1 | Q11
1.2 | Q1.2
1.3 | Q13
14 | Q14
15 |Q15
16 |Q16
1.7 | Q17

Digital output 15

2-10
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Analog Inputs X14

Table 2-3 Pin Assignments of the Analog Inputs
Pin No. Explanation
All-U Analog input 1, signal input for voltage
All-1 Analog input 1, signal input for current
Al1l-M Analog input 1, reference potential
Al2-U Analog input 2, signal input for voltage
Al2-1 Analog input 2, signal input for current
Al2-M Analog input 2, reference potential
AI3-U Analog input 3, signal input for voltage
Al3-1 Analog input 3, signal input for current
Al3-M Analog input 3, reference potential
Al4-U Analog input 4, signal input for voltage
Al4-] Analog input 4, signal input for current
- Not connected
- Not connected
- Not connected
Analog Outputs
X13 Table 2-4 Pin Assignments of the Analog Outputs
Pin No. Explanation
AO1 Analog output, signal output for voltage/current
MANA Analog output, reference potential
AO2 Analog output, signal output for voltage/current
MANA Analog output, reference potential
AO3 Analog output, signal output for voltage/current
MANA Analog output, reference potential
AO4 Analog output, signal output for voltage/current
MANA Analog output, reference potential

C7-633/C7-634Control Systems
C79000-G7076-C634-01 2-11
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AUX Digital Inputs
X10 (Universal
Inputs)

DI/DO 24 VDC X10
Power Supply

2-12

Table 2-5 Pin Assignments of the Universal Inputs
Pin No. Explanation
M Relevant ground

DI-X1 Universal input 1 (digital input, interrupt input or counter input)
DI-X2 Universal input 2 (digital input, interrupt input or counter input)
DI-X3 Universal input 3 (digital input, interrupt frequency or period duration
counter input)
DI-X4 Universal input 4 (interrupt input or digital input)
Gatel Gate for counter input DI-X1
Gate2 Gate for counter input DI-X2
Gate3 Gate for counter input DI-X3
Table 2-6 Pin Assignments of the Power Supply DI/DO
Pin No. Explanation
1L+ 24-volt supply for DI 0.0...1.7
1M Relevant ground for DI 0.0...1.7
2L+ 24-volt supply for DOO0.0...DOO0.7 (approx. 2 A)
2L+ 24-volt supply for DOO0.0...DOO0.7 (approx. 2 A)
2M Relevant ground for DOO0.0...DO0.7
3L+ 24-volt supply fur DO1.0...DO1.7 (approx. 2 A)
3L+ 24-volt supply for DO1.0...DO1.7 (approx. 2 A)
3M Relevant ground for DO1.0...D01.7

C7-633/C7-634 Control Systems
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2.4  Connector Assignments

Overview The following interfaces and connectors are present on the C7 for connecting
it to other devices. The connector assignments are listed in the following
tables.

Functional
ground 8
RS 232/TTY
serial interface
(X2)
Input 24 VDC
Author (X1)

Figure 2-10  C7-633 DP and C7-634 DP: View with Power Supply and RS 232/TTY
SerialInterface

24 VVDC Input X1 Pin No. Explanation
(C7 Power 1 L+
Suppl
Pply) 2 M (ground M24V)
3 A+ (authorization input)
4 Al ground (authorization input)

Note

When connecting the power supply, observe the information on the 24 V DC
power supply listed in the Technical Specifications in Appendix B.1

C7-633/C7-634Control Systems
C79000-G7076-C634-01 2-13
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RS 232/TTY (X2) Pin No. Explanation
Serial Interface 1 C7 ground (reference potential)
2 DRxM
3 RxD
4 TxD
5 CTS
6 DTxP
7 DTxM
8 C7 ground (reference potential)
9 DRxP
10 RTS
11 --
12 C7 ground (reference potential)
13 --
14 |-
15 C7 ground (reference potential)

Functional Ground Connect the functional ground termirﬁ‘;\ (see Figure 2-10) to the cabinet
ground using a cable lug and a cable with a minimum cross-section of
4 mn?, taking the shortest route.

IM
(X3)
Memory Card
(X6)
MPI
(X3)
/ Analog Input (X14)

Analog Output (X13)

Figure 2-11 C7-633 P and C7-634 P: View with IM, MPI Interface, Memory Card,
and /O Interface

C7-633/C7-634 Control Systems
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Memory Card
(X6)

PROFIBUS DP
(X4)

Figure 2-12 C7-633 DP and C7-634 DP: View with IM, MPI, and DP Interfaces, and
Memory Card

MPI Interface Pin No. Explanation
(X3) and 1 NC

PROFIBUS DP
Interface (X4)

M24v
RS485 line B
RTSAS

M5V

PS5V

P24V

RS485 line A
NC

O 0| N0l b~ W|DN

C7-633/C7-634Control Systems
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C7 Device You can use the following cables to connect the C7 to other devices:
Connections
Table 2-7 Cables for Connecting to the C7 (see also Section 1.2)
Connecting Cable Length | Special Features Illustration Connection
between...
MPI
Programming device cable 5m - @ 9 C7< PG/PC
PROFIBUS bus cable - User must make C7< PG/PC
Interior cable, own cable C7< C7
Direct-buried cable C7< S7-300
and bus connector, C7 < S7-400
without PG-type socket,
with PG-type socket
and PROFIBUS bus terminal RS 485,
with 1.5 m, with 3 m cable,
with PG-type socket and 1.5 m cable
RS 232/TTY serial interface
Serial cable (printer cable) See catalog C7 — Printer
ST80.1
Serial cable (transfer ProTool) See catalog C7< PG/PC
ST80.1
IM 361
IM 361 cable - C7 <= additional
1/0 (S7-300)

C7-633/C7-634 Control Systems
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2.5 Connecting a Programming Device/PC to a C7

Procedure You can connect the programming device or a PC to the multipoint interface
(MPI) of the C7 using a preassembled programming device cable.

Alternatively, you can make up the connecting cable yourself using the
PROFIBUS bus cable and bus connectors.

Figure 2-13 shows the components required for connecting a programming
device/PC to a C7.

c7

u]
g
o
0ooooo0o
] ul
0000 & _® 0
ooog ¥ ooop

Programming device
cable (RS 232/TTY)

Programming device cable (MPI)

Figure 2-13  Connecting a Programming Device/PC to a C7

The C7 operator panel is loaded via the RS 232/TTY interface. The
connection to the C7 CPU is made via the multipoint interface.

Cable Lengths You will find information on the possible cable lengths and what you should
observe when setting up an MPI or PROFIBUS DP network in the manual
noj.

C7-633/C7-634Control Systems
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2.6 Connecting a Programming Device/PC to Several Nodes

Overview

Fixed Installation
of Programming

Device/PC

2-18

When you connect a programming device or a PC to several nodes, you must
differentiate between two types of configuration:

Fixed installation of the programming device or PC in the MPI network

A programming device or PC connected for startup and maintenance
purposes.

Depending on the type you require, connect the programming device or PC
to the other nodes as follows:

Configuration Type Connection

Fixed installation of the programming | The programming device/PC is linked
device/PC in the network directly into the MPI network

Programming device/PC connected for| The programming device/PC is connected
startup and maintenance to one node via a spur line

With fixed installation of a programming device or PC in the MPI network,

you connect the programming device/PC via bus connectors directly to the
other nodes in the MPI network.

Figure 2-14 shows a C7 network with two C7s. The C7 devices are connected
together by means of a PROFIBUS bus cable.

0
o
o
00000000

0000 @ ul
0000 =_# u]
o000 ¥ ooop

0
o
o
00000000

ooog @ ul
0ooo 0
Do0 ¥ ooog

MPI

Figure 2-14  Connecting a Programming Device/PC to Several C7 Devices
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Connecting a
Programming
Device/PC for
Service Purposes

Programming
Device/PC for
Startup and
Maintenance

If there is no stationary programming device or PC available, we recommend
the following procedure:

In order to connect a programming device or PC for service purposes to an
MPI network with “unknown” node addresses, we recommend you set the
following address on the service programming device/PC:

MPI address: 0
Highest MPI address: 126.

Then work out the highest MPI address in the MPI network using the STEP 7
applicationConfiguring Hardwareand adjust the highest MPI address on the
programming device or PC to match the highest address of the MPI network.

For startup and maintenance purposes, you connect the programming
device/PC via a spur line to a node in the MPI network. To do this, the bus
connector of this node must have a PG-type socket.

Figure 2-15 shows two networked C7s to which a programming device/PC is
connected.

PG cable
= spur line
Cc7
a
]
o o o [ o [
0ooooood —
0oo0 @ o [||]]]]]]5<—
0ood == [m]
o000 ¥ goop
Cc7

od

o o

00000000
0oog @ u]
0000 =_# 0
oooo ¥ ooop

PROFIBUS bus cable

Figure 2-15  Connecting a Programming Device/PC to an MPI Network

C7-633/C7-634Control Systems
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2.7  Setup Guidelines for Interference-Free Installation

Overview

Use and
Installation of
Interference-Free
Cables

Cabinet
Installation

2-20

An automation system must be shielded to prevent interference.

When a system is poorly grounded or not shielded, low-frequency or
high-frequency interference signals can penetrate through to the internal bus
of the controller and cause malfunctions.

Interference signals can also be caused when relays or contactors switch
(very rapid changes in current or voltage; high-frequency interference
signals) or when two parts of a system have different grounding potentials
(low-frequency interference signals).

Use only shielded cables for all signal lines.
Ground cable shields on both sides for:
— Cables to the programmable controller
— Bus cables
— Cables to I/O devices.

The standard cables specified in 8iE30.1catalog meet these
requirements.

Screw or lock all plug-type connections.

Do not install signal lines parallel to power lines. Use a separate cable
duct located at least 50 cm from the power lines.

Devices which could bring in interference signals from outside should be
installed at the bottom of the cabinet. Place the grounding rail immediately at
the cabinet entrance so that cables which could be carrying interference
signals can be placed directly on the grounding potential. Place all shielded
lines with their shielding here. With double-shielded signal lines, place only
the outer shield on the grounding potential.

Install long signal lines along the cabinet walls. Cabinet design in accordance
with EMC guidelines is an important factor in the reduction of interference.

All grounding connections in the cabinet must have large cable cross-sections
and be laid over a large area.

Insulate analog devices in the switching cabinet and ground them to a single
point in the cabinet using copper tape.

Always use equivalent metals for the materials. Never use aluminum (danger
of oxidation).

C7-633/C7-634 Control Systems
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Protection Against
Overvoltage

Connect all doors and metal parts (sides, back panel, and cover) of the
cabinet at least three times to the cabinet frame (short, paint-free, and
large-area connections).

Note

If your system generates high electrostatic voltages (for example, textile
machines, special construction machines), run the grounding lines of the
machine parts carrying interference signals to a separate operating ground
isolated from the central grounding point of the cabinet (surface grounding
with building construction, reinforcement).

Observe the guidelines in Section 4.11 of the mati0ato protect against
overvoltage and lightning strikes.

Observe the guidelines in Section 4.8 of the maH0Afor laying cables
within buildings.

C7-633/C7-634Control Systems
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2.8 Connecting Shielded Cables

Overview

Procedure

2-22

This section describes how to connect the shield of shielded signal lines to
ground. The ground connection is made by directly connecting the shield
with the ground terminal of the C7-633 P or C7-634 P.

Proceed as follows to install the grounding bar and shielding clips supplied
with the C7-633 P and C7-634 P:

1. Position the grounding bar as shown in Figure 2-16 and fix this in place
with the screw you removed earlier.

2. Attach the shielding clips to the grounding bar as shown in Figure 2-16.

3. Press the insulated cable into these shielding clips in such a way as to
achieve optimal contact of the cable shield.

Shielding clip

Scale 1:1

Figure 2-16  C7-633 P with Grounding Bar and Shielding Clips

C7-633/C7-634 Control Systems
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2.9 Encoding Connectors

Overview A set of connectors with solid and profiled coding keys can be ordered as
C7-633 P or C7-634 P accessories (see Section 1.2 under Accessories). The
keying of connectors will be described in the following:

Keying The solid coding key® and profiled coding key® (see Figure 2-17)
Connectors prevent a connector from being confused with another without polarity
reversal.

Proceed as follows:

1. Insert the solid coding k&9 into the notches provided on the connector
part@®.

2. Insert the profiled coding ke® into the respective cutouts on the housing
part®.

Solid and profiled coding keys that face each other prevent the connector
from being plugged in.

The connector can be plugged in if solid and profiled coding keys do not face
each other.

Figure 2-17  The Coding Ensures that the Correct Connector is Inserted

C7-633/C7-634Control Systems
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2.10 Expanding the C7 with S7-300 Modules

IM 360 Interface
Module

Connecting
Additional
Modules

2-24

The C7 has an integrated IM 360 interface module for I/O expansion with an
external S7 standard 1/0. This interface module has the following
characteristics:

Data transmission from the IM 360 to the IM 361 of the first rack
expansion via a 368 connecting cable

Maximum distance between IM 360 and IM 361 is 10 m.

You can expand your C7 by up to three racks using the integrated IM 360
interface module.

You can connect the additional modules as follows:
1. Install the modules as described for racks 1 to 3 in the mAd@lal

2. Connect the C7 to the IM 361 via a standard IM cable (see also
Figure 2-12 for connecting the C7).

When the C7 is first started up, it detects any additional connected modules.

C7-633/C7-634 Control Systems
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§j§
Slot number IM-361 3 5 6

368 connecting cable
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Slot number IM-361 '3
368 connecting cable
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Figure 2-18  Maximum Configuration of the Slots of a C7
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Installation and Setup Guidelines for the C7

2.11 Configuring an MPl and PROFIBUS DP Network

2-26

You can integrate the C7 devices in an MPI network via the MPI and
configure a PROFIBUS DP network via the PROFIBUS DP interface (only
for C7-633 DP or C7-634 DP).

You will find the procedures for configuring an MPI network and
PROFIBUS DP network in the many#0/.

C7-633/C7-634 Control Systems
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Special Features of C7

Chapter Section Description Page

Overview 3.1 Variations from the Individual Components CPU and OP |3-2
3.2 Selecting a C7 CPU Operating Mode 3-4
3.3 DI/DO Status Displays 3-6
3.4 Status and Error Indicators on the C7 CPU 3-7

C7-633/C7-634 Control Systems
C79000-G7076-C634-01 3-1


https://industrialautomation.co/product-category/siemens/page/15413/

Special Features of C7

3.1 Variations from the Individual Components CPU and OP

Keyboard The arrangement and color of the keys on the C7-633 and C7-634

corresponds mainly to those of the OP 7 and OP 17 operator panels (see the

OP7, OP17 Control Panelsanual).

Extended OP function keys on the C7-633:
The C7-633 and the OP 7 differ in their number of function keys:

C7-633: F1 to F4 and K1 to K16

OP 7: F1 to F4 and K1 to K4
Selecting a CPU A CPU is set to the modes MRES, STOP, RUN, and RUN-P using a
Operating Mode mechanical keyswitch. On both C7 devices, this keyswitch is emulated as an
Using Keys ) )

electronic keyswitch by means of the k and .
C7CPU Function keys Softkeys CPU operating mode
status LEDs selection keys

SIEMENS SIMATIC C7-633

K10; K11
| | ]

o IS A
- I < >
v

System key
Numeric keys System keys LEDs

Figure 3-1 C7-633 with Keyboard and Display

C7-633/C7-634 Control Systems
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Special Features of C7

SIEMENS

Figure 3-2 C7-634 with Keyboard and Display

C7-633/C7-634Control Systems
C79000-G7076-C634-01

SIMATIC C7-634

All other keys are
identical to those of
the C7-633
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Special Features of C7

3.2 Selecting a C7 CPU Operating Mode

Changing the
C7 CPU Operating
Mode

3-4

You select the CPU operating modes RUN-P, RUN, STOP, and MRES as
follows:

Each time the mode selector key is pressed, the CPU mode changes. The key
must remain pressed for at least 500 ms for the mode change to take place
and the corresponding LED to light up.

To prevent an uncontrolled C7 CPU operating mode transition during control
operation, the key function can be activated or deactivated via an external
authorization input. When the authorization input is activated, operating
mode selection is active and the current CPU mode is displayed by an LED.
When the authorization input is deactivated, all status LEDs are off.

The authorization input is located on the same connector as the C7 power
supply (see Section 2.4).

Authorization activated: Atj bridged
Al

Authorization deactivated: A® open
Al ®

C7-633/C7-634 Control Systems
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Mode

Key

Explanation / Procedure

RUN-P
(R-P)

>

The C7 CPU processes the user program.

Programs and data can be:

® Read out from the C7 CPU with the
programming device (C7 -BG)

* Downloaded to the C7 CPU and change
there (PG —=C7).

RUN
(R)

<

or

>

The C7 CPU processes the user program.

Programs and data can be:

® Read out from the C7 CPU with the
programming device (C7 -BG).

e cannot be downloaded to the C7 CPU a
changed there (PG — X C7).

STOP
®)

The C7 CPU does not process the user

program.

Programs can be:

® Read out from the C7 CPU with the
programming device (C7 -BG)

* Downloaded to the C7 CPU and change
there (PG —=C7).

Note:

The STOP mode is only valid for the C7 CP
and not for the C7 OP. It is possible to conti
working with the C7 OP.

MRES
(M)

<

Memory Reset

Executing a memory reset on the C7 CPU
(clear memory, reload user program from fla
memory if a memory card is inserted) requir
special sequence of operations with the mo
STOP and MRES:

1. Select STOP mode by pressing the DO
key. The key must remain pressed for at
least 300 ms for the transition to take pla
The key LED “S” and the CPU status LE
“STOP” light up.

2. Select the mode MRES by keeping the
DOWN key depressed. The key LED “M
lights up. Immediately after the second ti
the CPU status LED “STOP” lights up,

release the key briefly and press it again.

After flashing briefly, it then remains lit.

Note:
If data were deleted during the memory rese
which were required by the C7 OP
configuration, the C7 OP reports this using
errormessage.

nd

es a
les

WN

D

]

me

an

C7-633/C7-634Control Systems
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Special Features of C7

3.3 DI/DO Status Displays

Configuring the
DI/DO Status
Display

C7 CPU Access

3-6

The DI/DO status display is not a system function but a configured image of
the C7 OP. You can create the DI/DO status display image yourself or copy it
from the standard configuration supplied with ProTool (image name:
Z_DI_DO).

The values represented are read as a direcess image of the digital
inputs and an internal process image of the digital outputs of the digital
C7 1/0 and displayed in binary format (BIN).

Note that the last state set by the program is displayed, although the real
process state of the digital outputs is 0 when the C7 CPU is in STOP mode.

The following data are supplied:

® @

DI:111101110 0.7-0.0

10101010 1.7-1.0
DO:11101110 0.7-0.0
10101010 1.7-1.0

Figure 3-3 DI/DO Status Display on a C7-633 P

Table 3-1 Explanation of the DI/DO Display in Figure 3-3

Position Explanation
@) Signal status of the DI/DO
e 1 DI/DO set
e 0 DI/DO reset
@) Pin no. from - to
Note

The values of the digital /0 are read in and displayed every 400 ms. Any
changes which occur between these times are not displayed.

The DI/DO image of the standard configuration accesses the digital 1/0s of
the first configured programmable controller. Therefore, the first
programmable controller in the list should always be the C7 CPU. Otherwise
it is necessary to adapt the programmable controller access for the image.

C7-633/C7-634 Control Systems
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3.4 Status and Error Indicators on the C7 CPU

Status and Error The C7 has the following status and error indicators:
Indicators

SF
BATF
DC5Vv
FRCE
RUN

STOP

SF-IM
SF-DP
BUSF

Ol ODOOOB@E

Figure 3-4 Status and Error Indicators on the C7

Meaning of the The status and error indicators are explained in the order in which they are
Status and Error positioned on the C7.
Indicators
LED Meaning Explanations
SF (red) C7 CPU Lights up for
group error * Hardware faults

* Firmware faults

® Programming errors

® Parameterassignmenterrors

* Matherrors

* Timeerrors

* Faulty internal memory

® Battery failure or backup missing on POWER ON
® |/O errorin the internal I/O functions

To determine the error/fault more exactly, you must use the programming
device and display the diagnostic buffer.

BATF (red) Battery fault Lights up if the battery
* Hastoo low voltage
* |sdefective

® |smissing

DC5V (green) | 5VDC supply for C7 Lights up if the internal 5 VDC supply is functioning correctly

FRCE (yellow) | Force job Lights up when a force job is active

RUN (green) RUN mode for the | Lights up when the C7 CPU user program is being processed.

C7CPU Flashes(2 Hz) during C7 CPU startup (then the STOP LED also lights up;
when the STOP LED goes out, the outputs are enabled).

Flashes(2 Hz) when the CPU is in HOLD mode.

C7-633/C7-634Control Systems
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LED Meaning Explanations
STOP (yellow) | STOP mode for the | Lights up when the C7 is not processing a CPU user program.
C7CPU Flashesn 1-second intervals if the C7 CPU requires a memory reset
(MRES).
SF-IM (red) Interface module Lights up when the connection between the C7 and the expansion rack is
group error faulty.
Display Elements The following table explains the meaning of the LEDs which are assigned to
for PROFIBUS the PROFIBUS DP. Refer also to Chapter 11 in the maiioal /
SF-DP | BUSF Meaning Remedy
(red) | (green)
On On ® Bus fault (physical fault) ® Check the bus cable for short circuit or wire
break
* DPinterface fault * Evaluate diagnostics, reconfigure or correct
e Different transmission ratesin errorsif necessary
multi-master operation
On Flashing ® Station failed ® Checkthe bus cable is connected correctly,

check for short circuits or wire breaks

* Atleast one of the assigned slaves canmot Wait until the C7 has completed its startup

be addressed e [fflashing does not cease, check the DP
slaves and evaluate diagnostics

On Off * DP configuration missing or faulty (also # Evaluate diagnostics, reconfigure or correct
CPU was not set as DP master) errors if necessary
off off * Noerror

C7-633/C7-634 Control Systems
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Communication between the CPU and the
Operator Panel

In This Chapter

Chapter
Overview

This chapter provides you with information on configuration parameters that
are necessary for the communication between the C7 OP and the C7 CPU.

The communication is achieved using two data areas:
e The user data area

and/or
e The interface area.

The functions, structure, and special features of the various user data areas
and the interface areas are described in this chapter.

For those who are not yet familiar with OPs, we recommend the miainsial
Steps with ProTool/Lite

Section Description Page
4.1 Configured Communications Parameters 4-2
4.2 Overview of User Data Areas 4-3
4.3 Event and Alarm Messages 4-4
4.4 Keyboard and LED Image 4-8

441 System Keyboard Image 4-9
442 Function Keyboard Image 4-10
443 LED Image 4-11
4.5 Screen Number Area 4-12
4.6 User Version 4-13
4.7 Interface Area 4-14
4.7.1 Control and Checkback Bits 4-15
4.7.2 Data Areas in the Interface Area 4-17
4.8 Recipes 4-19
48.1 Transferring Data Records 4-20
48.2 Addressing Recipes and Data Records, and the Requisite 4-20
Data Areas
4.8.3 Synchronization during Transfer - Normal Case 4-21
48.4 Synchronization during Transfer - Special Cases 4-22
4.9 Notes on Optimization 4-23
4.10 Data Exchange via the Interface Area 4-24
4.10.1 Example of How to Activate a Control Job 4-31
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Communication between the CPU and the Operator Panel

4.1 Configured Communications Parameters

Parameters In the configuration software, the following parameters are to be set for
communication via the MPI:

Note

The following parameters are already assigned generally applicable default
values and need not be modified unless the C7 is used in connection with
any other S7, C7, or OP units in a network.

Parameter Explanation

CPU type CPU in programmable controller
The S7-300 is to be set for the C7 CPU. If further CPUs arg
connected, they must be set with S7-300 or S7-400.

CPU address MPI address of the C7 CPU in the network configuration. The
default address is 2. The address can be freely assigned. It must
be unique in a network.

Slot/rack Here you must set the slot and rack. For the C7 CPU, the
settingis:
Slot 2
Rack 0

C7 OP address MPI address of the C7 OP in the network configuration. The

address can be freely assigned. It must be unique in the
network configuration. The default value is address 1.

Interface Here, you determine which interface of the OP the C7 CPU is
connected to.

Transmissionrate | The data transfer rate between the C7 OP and the C7 CPU can
be set between 19.2 Kbps and 1.5 Mbps.

Configuration Tool All settings can be made with ProTool and ProTool/Lite under the menu
commandSystem- PLC .

C7-633/C7-634 Control Systems
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4.2 Overview of User Data Areas

User Data Areas

Functionality

User data areas are used to exchange data between the C7 CPU and the
C7 OP. It is by means of these data areas that the C7 CPU and the C7 OP
communicate.

The communication process consists of the C7 OP and the user program
alternately writing and reading information into and out of the data areas.
Upon evaluation of the data, the C7 CPU and the C7 OP are triggered into
the various actions.

The user data areas can reside in any required memory area in the C7 CPU.

The following user data areas are possible:
* Event messages

e Alarm messages

e Control jobs

* Recipes

e System keyboard image

e Function keyboard image

e |ED image

e Cyclic intervals (C7-634 only)
e Date and time

e Screen number area

e User version

C7-633/C7-634Control Systems

C79000-G7076-C634-01
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Communication between the CPU and the Operator Panel

4.3 Event and Alarm Messages

Message
Triggering

Message Areas

Message Bit and
Message Number
Assignment

4-4

Messages are triggered by setting a bit in one of the message areas in the
C7 CPU. The location of the message area is defined by the configuration
tool. The corresponding area must also be defined in the C7 CPU.

As soon as the bit in the event or alarm message area of the C7 CPU is set
and transferred to the C7 OP, the message is recognized as having “arrived”.

Conversely, after resetting the same bit in the C7 CPU, the message is
registered in the C7 OP as having “departed”.

Table 4-1 represents the number of message areas for event and alarm
messages and alarm acknowledgement areas, as well as the total length of all
areas, for both the C7-633 and the C7-634.

Table 4-1 Message Areas of the C7 OP

Device Event message area Alarm message area and alarm
message acknowledgement area
Number | Length (wordg Number of | Total length of each
each type | type(word9
C7-633 4 32 4 32
C7-634 4 64 4 64

A message can be configured for every bit in the configured message area.
The bits are assigned to the message numbers in ascending sequence.

Example:
The following event message area is configured for the C7 CPU:
DB 60 Address 42 Length 5 (in words)

Figure 4-1 shows the assignment of all 80 (5 x 16) message numbers to the
individual bit numbers in the control event message area.

The assignment follows automatically in the C7 OP.

7 0| 7 0
peeo.oBw42lte] | [ [ [ [ [ [ [ [ ][] 1]]4
DBeo.DBW50é/30|||||||||||||||65

Message number

Figure 4-1 Assignment of Message Bit and Message Number

C7-633/C7-634 Control Systems
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Acknowledgement

Acknowledgement
Area

Assignment of
Acknowledgement
Bit to Message
Number

As alarm messages indicate faulty behavior of some sort, these must be
acknowledged. Acknowledgement follows either by:

e Taking appropriate action on the C7 or

e Setting a bit in the acknowledgement area of the C7 CPU.

If the C7 CPU is to be informed about an acknowledgement of an alarm
message at the C7 OP itself, or if the acknowledgement should be given by
the C7 CPU, the corresponding acknowledgement areas are to be configured
in the C7 CPU:

e Acknowledgement area C7 OR+ C7 CPU:
The programmable controller is informed when an alarm message is
acknowledged by an operation at the OP.

e Acknowledgement area C7 CPU~+ C7 OP:
The alarm message is acknowledged via the C7 CPU.

These acknowledgement areas are to be allocated in the configuration; -
when using ProTool and ProTool/Lite, under “area pointers”. Figure 4-2
shows schematically the individual alarm message and acknowledgement
areas

C7 0P C7 CPU

Alarm message area

Internal processing / Acknowledgementarea

Acknowledgementarea
C7OP — C7CPU

ACK linking | C7 CPU — C7 OP
I
|
I

Figure 4-2 Alarm Message and Acknowledgement Areas

Every alarm message has a message number. To this message number, the
same bit of the alarm message area and the bit multiplying of the
acknowledgement area are assigned. This is also valid for more than one
acknowledgement area, if the length of the previous acknowledgement area
does not encompass the entire length of the alarm message area. Figure 4-3
clarifies this situation.

Alarm message area 1 Acknowledgement area 1
~ Alarm message no. 1 ~Acknowledge bit fgr alarm message no. 1
Bit| 7 0l7 0 Bit| 7 0l7 0
16 e 1 16 e 1
32| e 17 32| ... 17
48| ... 33
Alarm message area 2 Acknowledgement area 2
Alarm message no. 49 Acknowledge bit for alarm message no. 49
Bit| .2 o7 0 Bit| .2 olz 0
64| ... 49 64| ... 49
801 ... 65 801 ... 65

Figure 4-3 Assignment of Acknowledge Bit and Message Number

C7-633/C7-634Control Systems
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Acknowledgement
Area C7 CPU -
C7 OP

Acknowledgement
Area C7 OP —+
C7 CPU

4-6

One of the bits set in the C7 CPU area, causes the acknowledgement of the
corresponding alarm message at the C7 OP. Reset this bit when you reset the
bit in the alarm message area. Figure 4-4 shows the timing diagram.

The acknowledgement area C7 CRUC7 OP
e Must be immediately connected to the relevant alarm message area
e Must have exactly the same polling time and

e Can have the same maximum length as the corresponding alarm message
area.

If the acknowledgement area C7 CRUC7 OP is not physically located
behind the alarm message area, the system message $655 is issued when the
device starts up.

Alarm message area

Acknowledgement

area C7 CPU - -

C7 OoP ”Acknowledgement
via C7 CPU

Figure 4-4 Pulse Diagram for Acknowledgement Area C7 GPQ7 OP

If a bit is set in the alarm message area, the CP OP sets the corresponding bit
in the acknowledgement area. If an alarm message is acknowledged at the
C7 OP, the corresponding bit is set in the acknowledgement area €7 OP

C7 CPU. In this way, the S7 can recognize that the alarm message has been
acknowledged.

The acknowledgement area C7 ©PC7 CPU can have the same maximum
length as the corresponding alarm message area.

Alarmmessage area L
Acknowledgementarea
C7 OP- C7 CPU
”Acknowledgement
via C7 OP

Figure 4-5 Pulse Diagram forAcknowledgement Area C7-OR7 CPU

C7-633/C7-634 Control Systems
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Size of the
Acknowledgement
Areas

The acknowledgement areas may not be larger than the corresponding alarm
message area. It can, however, be configured to be smaller if it is not
necessary to acknowledge every alarm message. Figure 4-6 clarifies this
case.

Alarmmessage area Reduced alarm message
Alarm messages acknowledgementarea
that can be
acknowledged Bit0 Bit0
| |
L 1
Bitm
Alarm messages
that cannot be
acknowledged
Figure 4-6 Reduced Acknowledgement Area
Note

Allocate important alarm messages, whose acknowledgement is to be
signaled to the C7 CPU in the alarm message area from bit 0 in ascending
order!

The two related bits in the alarm message area and the acknowledgement
area must not be set simultaneously.

C7-633/C7-634Control Systems
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4.4 Keyboard and LED Image

Application

Prerequisite

Transfer

Value Allocation

4-8

Key actions on the C7 OP can be transferred to the C7 CPU and evaluated
there. In this way, actions can be triggered in the C7 CPU (for instance,
switching on a motor).

The LEDs in the C7’s function keys can be controlled from the C7 CPU. In
this way, active LEDs can be used in different situations to signal to the
operator which key they should press.

In order to make use of this function, you must:
e Set up corresponding data areas (images) in the C7 CPU
e Specify these data areas as “area pointers” during the configuration

e Assign the bits from the “area pointers” to these data areas on configuring
the function keys.

The keyboard images are transferred spontaneously to the C7 CPU. That
means the transfer always happens if a change is registered at the C7 OP. In
this case you do not need to configure a polling time. A maximum of two
simultaneous key actions can be transferred at one time.

e All keys (except SHIFT key)

As long as the corresponding key is pressed, the assigned bit in the
keyboard image has the value 1, otherwise it has the value 0.

Bit value

1
= Key pressed
0 O O I

e SHIFT key

When the SHIFT key is first pressed, the assigned bit in the keyboard
image receives the value 1. This state remains even after releasing the
key until the SHIFT key is pressed again.

Bit value

:) \ J,\ - D = SHIFT key

pressed

C7-633/C7-634 Control Systems
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4.4.1 System Keyboard Image

Layout

Keyboard Group
Bit

The system keyboard image is a data area with a fixed lengtfo afata
words.

Every key of the system keyboard is assigned exactly one bit in the system
keyboard image, with the exception of the cursor keys.

The system keyboard image must also be specified as “area pointer, type:
system keyboard” in the configuration. This image can be ass@mabnly
and in oneCPU.

Keyboard image:

Bitnumber
i5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

3 SHIFT| INS ENTER ESC ACK | HELP
L DEL — 1stword
F E D C B A
/ 9 | 8| 7| 6| 5| 4| 3] 2|1 o [— 2nd word

Keyboard group bit

Note

Unused bits may not be overwritten by the user program.

The keyboard group bit serves as the control bit. It is set to the Vddue
each transfer of the keyboard image from the C7 OP to the C7 CPU. After
evaluation of the data area by the user program, it should be reset.

You can determine whether a block has been transferred again by regularly
reading the group bits with the user program.

C7-633/C7-634Control Systems
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4.4.2 Function Keyboard Image

Data Areas The image of the function keyboard can be categorized into separate data
areas:

e Maximum number of data areas - 4

e Total length of all data areas (words) - 4

Key Assignment The assignment of the individual keys to the data area bits is defined when
the function keys are configured. The number within the image area is
declared for every key.

The function keyboard image must also be specified in the configuration,
under “area pointer, type: function keyboard”.

Keyboard Group The most significant bit in the last data wordewoEry data area is the

Bit keyboard group bit. It serves as a control bit. This bit is set to 1 for every
transfer of the keyboard image. After evaluation of the data area by the user
program, the keyboard group bit should be reset.

You can determine whether a block has been transferred again by regularly
reading the group bits with the user program.

C7-633/C7-634 Control Systems
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4.4.3 LED Image

Data Areas

LED Assignment

The LED image can be categorized into separate data areas.

e Maximum number of data areas: 4 (for example, 4 different data areas in
various CPUSs)

e Total length of all data areas (words) 8:

The LED image must also be specified under “area pointer, type: LED
image” in the configuration.

The assignment of the individual LEDs to the data area bits is defined when
the function keys are configured. The bit number within the image area is
declared for every LED.

The K keys in the C7 OPs have two-colored LEDs (red and green).

The bit number (n) denotes the first of two consecutive bits, which can
control four different LED states in total:

Bitn +1 Bitn LED Function
0 0 Off
0 1 Flashing red
1 0 Permanently red
1 1 Permanently green

C7-633/C7-634Control Systems
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45 Screen Number Area

Application

Requirement

Layout

4-12

The C7 OP stores information concerning the image displayed on the C7 OP
in the screen area number.

It is thus possible to transfer information about the current display contents
from the C7 OP to the C7 CPU, and from there, to trigger certain reactions,
for example, displaying another image.

If the screen number area is to be used, it must be specified as an “area
pointer” in the configuration. It can only be stor@iceand in oneC7 CPU.

The screen number area is transferred spontaneously to the controller. That
means the transfer always happens if a change is registered at the C7 OP. In
this case you do not need to configure a polling time.

The screen number area is a data area with a fixed length of 2 data words.

The layout of the screen number area for the C7 OP in the memory of the
controller is represented below.

7 0| 7 0
1st word Current screen type Current screen number|
2nd word Current entry number Current input field number
Entry Assignment
Current screen type 1:Image
2: Recipe
3: Special image
Current screen/recipe number 1to99
Current entry number 1to 99
Current input field number Oto8

0: Entry number

All bytes of the screen number area are assigned withirHRe message
level and for the display of a contents directory.

For special screenghe screen number area is assigned as follows:
7 0|7

1st word| 3 Special screen humber
2nd worg FRy Current input field number|

C7-633/C7-634 Control Systems
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4.6 User Version

Verwendung

You can check whether the C7 OP is connected to the right controller on
startup.

The C7 OP compares a value stored in the C7 CPU with the configured
value. This ensures that the configuration data are compatible with the C7
CPU. If the values do not match, the system message $653 is displayed on
the C7 OP and the device is restarted.

To use this function, preset the following values when configuring the
C7 OP:

e \ersion number of the configuration (value between 1 and 255) under
System- Settings

e Data type and address of the value stored in the controller for the version:
System- Area Pointers,
SelectUser Versionin the Typefield.

C7-633/C7-634Control Systems
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4.7 Interface Area

Overview The interface area is only necessary for the C7 CPU if its functions are to be
used or evaluated by the C7 CPU.

The interface area must be configured if you want to use the following
functions:

— Send control jobs to the C7 OP

— Synchronize date and time between the C7 CPU and the C7 OP

— Evaluate coupling identifier

— Recipes (transferring data records)

— Recognize C7 OP startup in the C7 CPU program

— Evaluate the C7 OP operating mode in the C7 CPU program

— Evaluate the C7 OP’s ready bit in the C7 CPU program

— Set cyclic interrupts (C7-634 only)
Layout of the Figure 4-7 shows the layout of the interface area. You can define the interface
Interface Area area in a data block or a memory area. The address of the interface area should

be specified in the configuration. This is necessary so that the OP knows where
to put the data.

The interface area should be created once per CPU.

Interface area:

Address | 7 0
n+0
Control/ checkback bits
n+4
Job area
n+12 Reserved
n+13 Couplingidentifier
n+14 Reserved
n+15 Time
n+18
Reserved
n+21 Date
n+25 Reserved
n+26
Cyclic interrupt bits
n+31

Figure 4-7 Layout of the Interface Area for the C7 CPU

C7-633/C7-634 Control Systems
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4.7.1 Control and Checkback Bits

Introduction Three bytes are available in the interface area for the control and checkback
bits. Bytes n+0 and n+1 are used to coordinate between the C7 OP and the
C7 CPU. Byte n+3 is required for the transfer of data records and indirect
variables.

Byte n+0, n+1, and n+3 are described below.

Description of The structure of byte n+0 is shown below. The diagram is followed by a
Byte n+0 description of the individual bits.
Address

nwo [ 7]6]5[4]3]2[1]0]

Cyclic interrupt bit

Time
Date

Bits 5-6 Date/time 1 = New

The transfer of the date and time from the C7 OP to the C7 CPU
can be initiated by means of control job 41. These bits are set by
the C7 OP if a new date or a new time is transferred. The bits must
be reset in the control program after the date or time has been
evaluated.

Bit 7 Cyclic interrupt bit: 1 = New

The cyclic interrupt bit is possible only for the C7-634.

If the C7-634 has set a new cyclic interrupt bit in the interface area,
it also sets the corresponding bit in the control and checkback bits.
You therefore need only scan this bit to detect a change in the cyclic
interrupt bit. Following evaluation, the bit has to be reset in the S7

program.
Description of The following diagram shows the layout of byte n+1. Afterwards follows the
Byte n+1 description of the individual bits.

A [7e]s]ala]2]2]0]

C7 OP ready bit

C7 OP operating mode
C7 OP startup

C7-633/C7-634Control Systems
C79000-G7076-C634-01 4-15


https://industrialautomation.co/product-category/siemens/page/15413/

Communication between the CPU and the Operator Panel

Description of
Byte n+3

4-16

Bit 0

Bit 1

Bit 2

C7 OP startup
1 = C7 OP has been started

Bit O is reset by the C7 OP following startup. You can reset the bit
in the C7 CPU program and thus recognize when the C7 OP is
being restarted.

C7 OP operating mode
1 = C7 OP in offline mode
0 = C7 OP in normal mode

Bit 1 is set if the operator switches the C7 OP to offline. The bit
has a value 0 in an online condition.

C7 OP ready bit

The C7 OP inverts the ready bit within 1 second. In the C7 CPU
program, you can recognize whether a connection to the C7 OP
exists.

Byte n+3 serves to synchronize the transfer of data records and indirect
variables. The meanings of the individual bits are described below. Exactly
how the transfer works is described in Section 4.8.3.

Bit 0 1 = Data mailbox is disabled (set only by the C7 OP)

Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

0 = Data mailbox is enabled

1 = Data record/variable is faulty

1 = Data record/variable is correct

1 = Data transfer completed

1 = Request data record/variable

1 = C7 OP should read data mailbox
1 = Request data mailbox disable

1 = C7 OP has read data mailbox

(with transfer C7 CPUC7 OP)

C7-633/C7-634 Control Systems
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4.7.2 Data Areas in the Interface Area

Overview

Job Area

Coupling Identifier

Date and Time

In this section, the structure and use of the interface data areas are described.

The C7 CPU initiates an action to be carried out on the C7 OP by means of
the job area. All other bytes are areas in which the C7 OP writes data. These
areas can be evaluated by the C7 CPU program. The individual bytes are
described below.

Bytes n+4 to n+11
Control jobs can be passed on to the C7 OP via the job area. The actions on
the C7 OP are initiated in this way.

The job area consists of four words. In the first word of the job area is the job
number. In the other words, the job parameters are to be entered (maximum
3). Figure 4-8 shows the general structure of a control job.

If the first word of the job area is not equal to zero, the C7 OP evaluates the
control job. After that, the C7 OP sets this data word to zero again. For this
reason, the parameters must first be entered in the job area and only then the
job number.

The possible control jobs are listed with job numbers and parameters in
Section 4.10.

Byte n+13:
The C7 OP enters the coupling identifier O for the multipoint interface in
byte 13.

Time = bytes n+15 to n+17

Date = bytes n+21 to n+24

The date and time can be transferred from the C7 OP to the C7 CPU via
control job 41.

The following screens show the structure of the data area. All inputs are
coded in Binary Coded Decimal (BCD).

Time:
Address | 7 0
n+15 Hours (0...23)
n+16 Minutes (0...59)
n+17 Seconds (0...59)
Date:

C7-633/C7-634Control Systems
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Address | 7 0
n+21 Weekday (1...7)
n+22 Day (1...31)
n+23 Month (1...12)
n+24 Year (0...99)
Cyclic Interrupt Bytes n+26 to n+31:
Bits (C7-634 only) A cyclic interrupt is a periodically recurring point in time (hourly, daily,

weekly, annually) at which a predefined function is executed - for example:
e Print message buffer or screen

e Select screen.
When a cyclic interrupt is reached on the C7 OP, the corresponding bit is set

in this area:
Address | 7 0|7 0
n+26 | 16 1
32 17
n+30 | 48 33

Cyclic Interrupt No.

C7-633/C7-634 Control Systems
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4.8 Recipes

Overview

Transferring Data
Records

Synchronization

A recipe is a group of variables for a fixed data structure. You set this
structure in your configuration and assign data to it on the C7 OP. You cannot
modify the structure on the C7 OP later.

Since the data structure can be assigned several times, we refer to data
records. These data records are stored (created), loaded, deleted, and
modified on the C7 OP. The data are stored on the C7 OP, thus saving
memory on the C7 CPU.

Using recipes insures that, when a data record is transferred to the C7 CPU,
several items of data are transferred to the C7 @gether and in a
synchronized fashion.

Data records can be transferred from the C7 OP to the C7 CPU or from the
C7 CPU to the C7 OP. You transfer data records from the C7 OP to the

C7 CPU to set specific values on the C7 CPU - for example, to produce
orange juice. In the same way, you can fetch data from the C7 CPU and store
them on the C7 OP as a data record to save, say, a favorable assignment of
values.

Note

Only variables are used to transfer data records. In order to transfer a data
record from the data medium (flash) of the C7 OP to the C7 CPU, it must
first be loaded into the variables.

A special feature of recipes is that the data are transferred synchronously and
cannot be inadvertently overwritten. To insure a coordinated procedure for
transferring data records, bits are set in the control and checkback byte 2 of the
interface area.

C7-633/C7-634Control Systems
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4.8.1 Transferring Data Records

Definition

4.8.2 Addressing
Data Areas

Adressing/
Data areas

4-20

When a data record is written, the variables in the data record are written
directly to the defined addresses concerned. With direct reading, the variables
are read into the C7 OP from the target memories of the C7 CPU.

With ProTool, the variables must have a direct link to the C7 CPU for direct
transfer. Variables not having an assigned address on the C7 CPU are not
transferred.

Recipes and Data Records, and the Requisite

During configuration, the recipe is given a name and a number. Both the
recipe name and the recipe number can be seen on the C7 OP.

The data records you create on the C7 OP are similarly given a name and a
number.

When a data record transfer is initiated from the C7 OP to the C7 CPU, the
recipe name and the data record number are transferred to the controller
together with the data. For this, you have to create a data mailbox in the
controller. Use the same specifications as were set in the configuration under
Area Pointer The values of the data record are written directly to the
addresses in the controller.

Data mailbox:

1st word Recipe number
2nd word Reserved

3rd word Reserved

4th word Data record number
5th word Reserved

C7-633/C7-634 Control Systems
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4.8.3 Synchronization during Transfer - Normal Case

Transferring Data The control and checkback bits in the interface area synchronize data record
Records transfer. A transfer is normally initiated by an operator input on the C7 OP.
Bit 0 1 = Data mailbox is disabled (set only by the C7 OP)

0 = Data mailbox is enabled

Bit 1 = Data record/variable is faulty

Bit 2 = Data record/variable is correct

Bit 3 = Data transfer completed

Bit 4 = Request data record/variable

Bit 5 = C7 OP should read data mailbox

Bit 6 = Request data mailbox disable

Bit 7 = C7 OP has read data mailbox
(with transfer C7 CPU- C7 OP)

Description:

Byte n + 3 = Control and checkback bits in the interface area

Transfer C7 OP - The following description shows the procedure by which the C7 OP sets

C7 CPU synchronizing bits and the manner in which the C7 CPU program has to react
(Initiated on to them.
C7 OP)
Table 4-2 Procedure for Transmission
Step Explanation
1 Bit 0 is checked by the C7 OP. If bit O is sel td= data mailbox
disabled), the transfer is terminated with a system error message. If bjt 0 is
set to Q the C7 OP sets the bitto 1
2 The C7 OP enters the identifications in the data mailbox.
With an indirectly transferred data record, the data record values are also
written to the data mailbox. With a directly transferred data record, the
values of the variables are written to the configured address.
The OP sets bit 3 to (£ data transfer terminated).
4 The data record or the variable can be evaluated in the control program.
You then have to acknowledge in the control program whether the transfer
was correct or faulty.
Correct: bit 2 issetto 1
Faulty: bit 1 is setto 1
Reset bit 0 in the control program.
6 The C7 OP resets the bits set in step 3 and step 4.

C7-633/C7-634Control Systems
C79000-G7076-C634-01
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4.8.4  Synchronization during Transfer - Special Cases

Transfer C7 OP - Make sure that the values of the data record are only read by the internal data
C7 CPU medium. The current values are not relevant to the data record transfer.
(Initiated by
C7 CPU) .
Step Explanation
1 In the control program, request the data mailbox disable by setting bit 6 to
1.
2 If a disable is possible, the C7 OP sets bit Dand simultaneously resets
bit 6 to O
3 In the control program, inform the C7 OP via the data mailbox which data

record it should transfer. To do this, enter the identifications of the data
record in the data mailbox.

4 Set bit 4 to 1(= request data via data mailbox) in the control program.
The C7 OP reads the data mailbox.
6 The C7 OP resets bit 4 and transfers the data record or the variable as

described for case 1 from step 2 onwards.

Transfer Direct transfer from the C7 CPU to the C7 OP always takes place without
C7CPU - C7OP coordination. The values are read directly from the address. Variables without
(Initiated by addresses are ignored.
C7 OP)
Transfer The values are written from the C7 CPU into the internal data medium.
C7CPU - C7 0P
(Initiated by .
C7 CPU) Step Explanation

1 In the S7 program, request the data mailbox disable by setting bit 6 to 1.

2 If a disable is possible, the C7 OP sets bit 0 to 1 and simultaneously resets

bit 6 to 0.
3 In the S7 program, inform the C7 OP via the data mailbox which data

record it should fetch by entering the recipe number and data record hum-
ber in the mailbox.

4 Set bit 5to (= C7 OP is to read data mailbox).

When the C7 OP has fetched the data record, it sets hit (Ft€7 OP has
read data mailbox). By setting bit 7, the C7 OP specifies that the read pro-
cessisterminated.

6 Setbit7to 0

Transfer Using A data record can be transferred from the C7 OP to the C7 CPU via control
Control Jobs job No. 70. Control job 69 initiates transfer from the C7 CPU to the C7 OP.

C7-633/C7-634 Control Systems
4-22 C79000-G7076-C634-01



Communication between the CPU and the Operator Panel

4.9 Notes on Optimization

Decisive Factors

C7-633/C7-634Control Systems

C79000-G7076-C634-01

The structure of the user data areas described in Section 4.3 and the
configured polling times in tharea pointers are significant factors for the
update times that caactually be achieved. The update time is the polling
time plus the transfer time plus the processing time.

To achieve an optimal update time, the following points should be observed
during configuration:

Configure the individual data areas as large as necessary, but as small as
possible.

Define the data areas which belong together contiguously. The actual
update time improves if you configuome large area as opposed to
several small areas.

The total performance is unnecessarily compromised if the polling times
are too small. Set the polling time according to the changing speed of the
process values. The change in temperature of an oven for example, is
significantly more sluggish than the change of rotary speed in an
electrical drive.

The approximate value for the polling time is around 1 second.

Avoid cyclic transfer of the user data areas (polling time 0) if necessary in
order to improve the update time. Instead of this use the control jobs to
transfer the user data areas as required according to events.

Place the variables of a message or a screen without gaps in one data
area.

In order that changes in the C7 CPU are recognized by the C7 OP, they
must at least be pending during the actual polling time.
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4.10 Control Jobs and Their Parameters

Description

Control Job

4-24

Using control jobs, functions on the C7 OP can be triggered by the control
program, such as:

— Displaying screens
— Setting the time and date
— Changing general settings

A control job is identified by its job number. Up to three parameters can be
transferred depending on the control job.

A control job comprises four data words. The first data word contains the job
number. Depending on the function, up to three parameters can be passed in
data words 2 to 4. Figure 4-8 shows the general structure of a control job.

Address Left byte (LB) Right byte (RB)
Word 1 0 Job no.
Word 2 Parameter 1
Word 3 Parameter 2
Word 4 Parameter 3

Figure 4-8 Structure of a Control Job

C7-633/C7-634 Control Systems
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Listing The following table lists all possible control jobs with their parameters. The
columnNo. gives the job number for the controller. Control jobs can only be
triggered by the controller when the C7 is in online operation.

No. Function

3 Hardcopy
Parameters1, 2, 3 -

5 Select contents directory

Parameter 1 1: Contents: screens, display
. Contents: recipes, display
Contents: print screens
Contents: print recipes
Contents: recipes, data record transfer

Naan

Parameters 2,3 -

7 Print all screens
Parameters 1, 2,3 -

10 Printrecipe with all data records
Parameter 1 Recipe number (1 to 99)
Parameters 2,3 -

11  Selectspecial screens

The following screens integrated in the firmware can be selected via their (fixed)
object number.

Parameter 1 LB:  Cursor lock (0: off, 1: on)
RB:  Special screen number

Alarm message buffer

1 Buffer output

2 Output number of messages
3 Overflow warning on/off

4 Delete buffer yes/no

Event message buffer

5 Buffer output

6 Output number of messages
7 Overflow warning on/off

8 Delete buffer yes/no

Programming device functions
25 Status VAR
26 Modify VAR

Special functions
30 Language, brightness (contrast)
31 Change operating mode

Settings
35 Settime/date
36 Internalinterface (C7-633: RS 232;
C7-634: IF1)
37 Submoduleinterface (C7-633: TTY; C7-634: IF2)
38 Printerparameters
40 Message type

Message texts
45 Display alarm message texts
46 Display event message texts

C7-633/C7-634Control Systems
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No. Function

System messages
50 Output system message buffer

Passwords
55 Login
56 Password input

Parameters 2,3 -

12 Message log on/off

Parameter 1 0: Off
1. On

Parameters 2,3 -

13 Change language

Parameter 1 0: 1stlanguage
1: 2nd language
2: 3rdlanguage

Parameters 2,3 -
14  Settime (BCD-coded)

Parameter 1 LB: -
RB:  Hours (0 to 23)
Parameter 2 LB: Minutes (0to59)
RB: Seconds (0to59)
Parameter 3 -
15 Setdate (BCD-coded)
Parameter 1 LB: -
RB: Weekday (1to 7: Sunday to Saturday)
Parameter 2 LB: Date (1to 31)
RB:  Month (1to 12)
Parameter 3 LB:  Year
16 Parameters forinternal interface (C7-633:RS 232; C7-634: IF1)
Parameter 1 Value for parameter 2
Transmission rate (only for printer)
0: 300 bps
1: 600 bps
2: 1200 bps
3: 2400 bps
4: 4800 bps
5. 9600 bps
6: 19200 bps
Data bits (only for printer)
0: 7 data bits
1: 8 data bits
Stop bits (only for printer)
0: 1 stop bit
1: 2 stop bits
Parity (only for printer)
0: Even
1: Odd
2: None

C7-633/C7-634 Control Systems
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No.

Function

Parameter 2 Interface parameters to be set
0: Transmissionrate
1: Data bits
2: Stop bits
3: Parity
Parameter 3 -

19

Printer parameters
Parameter 1 Value for parameter 2

Number of characters per line
0: 20characters/line
1. 40characters/line
2: 80characters/line

Number of lines per page
0: 60 lines/page
1: 61llines/page

12: 72 lines/page

Parameter 2 Printer parameters to be set
0: Number of characters per line
1: Number of lines per page

Parameter 3 -

21

Display mode for alarm messages

Parameter 1 0: Firstvalue (oldest message)
1: Lastvalue (newest message)

Parameters 2,3 -

22

Set display contrast
Parameter 1 Oto 15
Parameters 2,3 -

23

Set password level

Parameter 1 Oto9
0 = lowest password level
9 = highest password level

Parameters 2,3 -

24

Password logout
Parameters 1, 2,3 -

31

Print alarm message buffer

Parameter 1 0: Print chronologically
1: Printtogether

Parameters 2,3 -

32

C7-633/C7-634Control Systems

C79000-G7076-C634-01

Print event message buffer

Parameter 1 0: Print chronologically
1: Printtogether

Parameters 2,3 -

4-27


https://industrialautomation.co/product-category/siemens/page/15413/

Communication between the CPU and the Operator Panel

4-28

No.

Function

37

Overflow warning for event messages on/off

Parameter 1 0: Off
1. On

Parameters 2,3 -

38

Overflow warning for alarm messages on/off

Parameter 1 0: Off
1. On

Parameters 2,3 -

41

Transfer date/time to C7 CPU

At least 5 seconds should lie between two jobs otherwise the C7 OP will be
overloaded.

Parameters 1, 2,3 -

43

Fetch C7 CPU event message bit area
Parameter 1 Area pointer no.: lto4
Parameters 2,3 -

44

Fetch C7 CPU alarm message bit area
Parameter 1 Area pointer no.: lto4
Parameters 2,3 -

45

Fetch C7 CPU acknowledgement area
Parameter 1 Area pointer no.: lto4
Parameters 2,3 -

a7

Transfer LED area directly to C7 OP

Parameter 1 Area pointer no.: lto4
Parameter 2 LED image: 1st word
Parameter 3 LED image: 2nd word

In contrast to control job no. 42 (fetch LED area from C7 CPU), the LED image
is directly transferred with the control job here, thus achieving faster control of
the LEDs.

The specified LED area must not be configured larger than 2 DW.

48

Menu selection
Parameter 1 Menu number in the standard menu
1 Messagelevel

Parameter 2 Menu item number
0: First menu item
1to 20 Other menu items

Parameter 3 -

49

Delete event message buffer
Parameters 1, 2,3 -

50

Delete alarm message buffer
Parameters 1, 2, 3

C7-633/C7-634 Control Systems
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No. Function

51 Screenselection
Parameter 1 LB:  Cursorlock (O: off; 1: on)

RB:  Screen number 1to 99
Parameter 2 Entry number: 0to 99
(0 = cursor set to the first available entry)
Parameter 3 Field number:
1to8 for C7-633
1 to 32 for C7-634
Output fields are ignored in the serial numbering system.
Note:
The input fields of an entry are numbered consecutively:
0 Entry number field
1 Firstinput field
n Lastinput field
The numbering of the input fields starts from 1 again for each
entry.

52  Printscreen
Parameter 1 Screen number (1 to 99) in byte format
Parameters 2,3 -

53 Selectrecipe
Parameter 1 LB:  Cursorlock (O: off; 1: on)

RB:  Recipe number (1to 99)
Parameter 2 Data record number (1to 99)
Parameter 3 LB:  Entry number (0 to 99)
RB:  Field number (0/1)

54 Printrecipe
Parameter 1 Recipe number (1to 99)
Parameter 2 Data record number (1 to 99)
Parameter 3 -

69 Transferrecipe data record from C7 CPU to C7 OP
Parameter 1 Recipe number (1to 99)
Parameter 2 Data record number (1 to 99)
Parameter 3 0,1

0: Datarecord is not overwritten
1: Datarecord is overwritten

70 Transferrecipe data record from C7 OP to C7 CPU
Parameter 1 Recipe number (1to 99)
Parameter 2 Data record number (1 to 99)
Parameter 3 -

71 Partial screen updating

C7-633/C7-634Control Systems
C79000-G7076-C634-01

0: Off
1. On

Parameters 2,3 -

Parameter 1

This job must only be triggered if no screen is selected.
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No. Function

72  Cursor positioning in current screen or recipe
Parameter 1 Entry number: 0 to 99

Parameter 2 Field number:
1to8 for C7-633
1to 32 for C7-634

Parameter 3 Cursorlock  (O: off; 1: on)

73  Cursor positioning in current special screen

Parameter 1 Field number (0 to 8)
Parameter 2 Cursorlock  (O: off; 1: on)
Parameter 3 -

74  Keyboard simulation

Parameter 1 LB: Keyboard number
1 Internal function keypad
2 System keypad

RB: Password level
0: Will be evaluated
1: Will not be evaluated

Parameter 2 LB: Key code
Parameter 3 -

For keyboard simulation via a control job, take note of the transfer time from the

C7 CPU to the C7 OP. For example, the acknowledgement of an alarm message

by keyboard simulation on the C7 CPU can lead to an undesired result if:

- The alarm message in question has already been acknowledged by an
operation on the C7 or

- Anew alarm message or system message arrives before the control job has
been evaluated.

Jobs with Cursor If the “cursor lock” parameter is equal to 1 in one of the jobs 11, 51, 53, 72,
Lock and 73, the selected input field can no longer be exited using the cursor keys
or the ESC key. The cursor lock will only be disabled again by:

* Repeating the job with the cursor lock = 0,
e Another job which causes a change to the display on the screen.

If you try to exit the input field with the cursor lock activated, the system
message “$400 Invalid key pressed " is displayed.

C7-633/C7-634 Control Systems
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4.10.1 Example of How to Activate a Control Job

Procedure for
Control Job

The following describes the procedure for activating a control job:

1. Set up the interface block (contains the interface area) in the C7 CPU (for
example, DB52).

2. In the configuration, enter the interface block (DB52) in the “area
pointer”. This informs the C7 OP that this block exists.

3. The job is entered in the interface block by means of a C7 CPU program
(see Figure 4-9).

4. The C7 OP reads the interface block and executes the job.

Program for control job 51 “Screen selection”

CALL DB52 Call the interface block

L ScreenNo Enter parameter 1 (screen number) in the
T DBW6 job area of the interface block,

L EntryNo Enter parameter 2 (entry number) in the

T DBW8 job area of the interface block

L FieldNo Enter parameter 3 (field number) in the

T DBW10 job area of the interface block

L 51 Enter the job number in the job area of the
T DBW4 interface block to activate the job

Figure 4-9 Example of a C7 CPU Program

C7-633/C7-634Control Systems
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5.1 Introduction

The C7 offers the following methods of communication:
e Communication between C7/S7 stations

The controller can exchange data with other stations in the MPI subnet
via the multipoint interface and the communication functions
X_SEND/X_RCV, X_GET, X_PUT (SFC65, SFC66, SFC67, SFC68) and
global data.

e Communication within a C7 station

The controller can read or write data to and from intelligent modules via
the PROFIBUS-DP interface or IM interface and the communication
functions |_GET (SFC72) and |_PUT (SFC73).

S7-300 modules
e.g. FM

alil

ET 200 with
e.g. FM 355

PROFIBUS DP

MPI

S7-300 stgtion

Sm=|
R —
=53

These communication system functions (SFCs) are described below. You will
find a detailed description ifi1/.

C7-633/C7-634 Control Systems
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5.2 Communication between C7/S7 Stations (MPIl Subnet)

Properties

Blocks

The communication SFCs offer the possibility of acknowledged data
exchange via non-configured S7 connections to other C7/S7 stations. Using
these communication SFCs, you can reach all communication partners on the
MPI subnet and transfer small quantities of data (max. 76 bytes).

From S7/M7/C7 CPUs you can also access variables in another C7/S7 CPU
(X_PUT/X_GET).

The connections to the communication partners are established dynamically
when the SFC is called. A free connection resource in each of the
communication partners will be required for this.

If there are no free connections resources available on the communication
partners, no new connections can be established (temporary lack of
resources, indicated as SFC error class in RET_VAL).

The communication SFCs must not be deleted in RUN mode, otherwise any
connection resources in use may not be able to be freed up (program changes
only in STOP).

The number of communication partners that can be reached one after the
other is greater than the number of connections that can be set up
simultaneously (corresponds to a CPU-specific quantityl78he

Communication is also possible if the communication partners are in other
S7 projects.

The communication SFCs do not require any additional user memory (for
example, in the form of instance data blocks).

The SFCs can have parameters assigned which means the block parameters
can be changed dynamically during program processing. This means different
communication partners can be reached in succession using one SFC.

On the server side, no SFCs are required in the user program for specific
functions as these communication functions are already being dealt with by
the operating system.
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Communication Functions

The following SFCs are available for communication via MPI subnet:

Blocks Description
SFC65 X_SEND Safe transfer of a data field to a communication partner,
SFC66 X RCV meaning the data exchange is only complete when the

receive function (X_RCV) has accepted the data in/the
communication partner.

SFC67 X_GET With this SFC you can read a variable from a
communication partner without having to place a
corresponding SFC on the communication partner.
This function is performed in the communication
partner by the operating system.

SFC68 X_PUT With this SFC you can write a variable to a
communication partner without having to place a
corresponding SFC on the communication partner.
This function is performed in the communication
partner by the operating system.

SFC69 X_ABORT | With this SFC you can cancel an existing connection
explicitly without transferring data. This frees up the
corresponding connection resources again on both
sides.

Addressing For the above blocks, addressing the communication partner is done via the
MPI address configured in STEP 7. The communication partner can also be
in another S7 project.

Data Consistency The maximum data area which can be read/written as a contiguous field of
data by the operating system in the S7-300/S7-400 CPUs (X_PUT/X_GET) is
shown in the table below.

An array of the data types Byte, Word, and Double Word can be transferred
consistently up to a CPU-specific maximum length (see table).

CPU 31x (C7) CPU 412 CPU 413 CPU 414 CPU 416
8 bytes 32 bytes 32 bytes 32 bytes 32 bytes

If larger amounts of user data are transferred using X_PUT/X_GET,
inconsistencies may arise.
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Communication Functions

5.3 Communication within a C7 Station (PROFIBUS DP or IM)

Properties

Blocks

Addressing

Data Consistency

The communication SFCs offer the possibility of acknowledged data
exchange via non-configured S7 connections to PROFIBUS DP partners.

Using these communication SFCs, you can reach all communication partners
which can be addressed via the I/O addresses of a station (for example,
function modules (FMs)).

The connections to the communication partners are established dynamically
when the SFC is called. A free connection resource in each of the
communication partners will be required for this.

The number of communication partners that can be reached in succession
within the station is not restricted.

The following SFCs are available for communication within a station:

Block Description

SFC72 I_GET With this SFC you can read a variable from a
communication partner without having to place a
corresponding SFC on the communication partner.
This function is performed in the communication
partner by the operating system.

SFC73 I_PUT With this SFC you can write a variable to a
communication partner without having to place a
corresponding SFC on the communication partner.
This function is performed in the communication
partner by the operating system.

SFC74 |_ABORT With this SFC you can cancel an existing connection
explicitly without transferring variables. This frees up
the corresponding connection resources again on both
sides.

For the above blocks, addressing the communication partner is done via the
module start address (/O address) configured in STEP 7.

The maximum data area which can be read/written as a contiguous field of
data by the operating system in the S7-300 CPUs (I_PUT/I_GET) is shown in
the table below.

An array of the data types Byte, Word, and Double Word can be transferred
consistently up to a CPU-specific maximum length (see table).

CPU 31x (C7) CPU 412 CPU 413 CPU 414 CPU 416
8 bytes 32 bytes 32 bytes 32 bytes 32 bytes

If larger amounts of user data are transferred using |_PUT/I_GET,
inconsistencies may arise.
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C7 Digital I/O

Chapter Section Description Page
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C7 Digital I/10

6.1 Digital Inputs

Introduction The C7 has different digital inputs for connecting sensors.

Digital Inputs This chapter lists the technical specifications of the digital inputs in the C7.

In addition to the technical specifications of the digital inputs, this chapter
also describes

e The characteristics
e The special features

e The terminal connection and block diagrams of the digital inputs

Characteristics The digital input function has the following characteristics:
e 16 inputs, isolated as a group
e Nominal input voltage: 24 VDC

e Suitable for switches and 2-wire proximity switches (BEROSs), for
example.
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C7 Digital I/O

Terminal Figure 6-1 shows the terminal connection and the block diagram of the
Connection and digital inputs.

Block Diagram The pages following contain detailed technical specifications of the digital

inputs.
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Figure 6-1 Terminal Connection and Block Diagram of the Digital Inputs
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C7 Digital I/10

Specific Data of the Digital Input

Data for Selecting a Sensor

Number of inputs 16
Cable length

® Unshielded 600 m
® Shielded 1000 m

Voltages, Currents, Potentials

Nominal load voltage L + 24 VDC

Number of simultaneously 16
energizable inputs

Galvanicisolation Yes (optocoupler)

® In groups of 16
Permissible potential
difference
