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About this Manual

This manual describes the structure, project engineering and the handling
of the Commander Compact CC 03 from VIPA.

Outline Chapter 1: Hardware description

This chapter describes the structure of the jacks and plugs and the
assembly. The chapter closes with the technical data.

Chapter 2: Deployment CC 03 - Operator panel

This chapter contains information about the project engineering and the
operation of the operator panel of the CC 03. The chapter starts with the
fast introduction followed by installation and cabling.

A further part is the general operation of the CC 03 operator panel and the
description of the SETUP.

Chapter 3: Deployment CC 03 - CC-CPU

This chapter includes all information required for the deployment of the CC-
CPU, from the project engineering and addressing up to firmware update
and commissioning.

Chapter 4: Deployment CC 03DP with Profibus-DP

This chapter especially describes the deployment of the CC 03DP
(603-2CC2x) within a Profibus system. Besides of the general Profibus
basics you will also find all information required for the deployment of the
CC 03DP within a Profibus-DP system. This includes project engineering,
parameterization, diagnostics, installation and commissioning.

Chapter 5: Functions operator panel

Theme of this chapter are the integrated functionalities of the operator
panel of the CC 03. It contains the description of the general operation,
screens, system settings, StatVAR, SteuVAR and password input.

Chapter 6: General installation guidelines

This chapter helps you to install an interference-free automation system.
First, possible interference sources and their interaction mechanisms are
shown, followed by basic rules for guaranteeing EMC. Afterwards you'll find
information about assembly and cabling following EMC rules.

Subject to change to cater for technical progress.



Manual VIPA HMI Contents
Contents

(WY g o o) 0 1] Lo 1T =1 4 o ] 1= T 1
Safety INTOrMatioON .......uiiiiiiiie e 2
Chapter 1  Hardware desCription ......cc.ooooeiiiiiiiiiiiiiie e 1-1
Safety information for USErS.........ccooviiiiiiiiiiii e, 1-2
PrOPEIIES. ... e 1-4
SHUCTUIE L. 1-5
D1 41T 01T 1-11
CC-CPU - FUNCLION SECUILY ..vvvviiiieeeeeieeeiiiiees e et 1-12
Technical data...........coovviiiiiiiiii 1-13
Chapter 2 Deployment CC 03 - Operator panel ............ccoevveeeinnnnnnn. 2-1
Fast iNtrOdUCTION........oooii i 2-2
INSTAIALION ... 2-6
(01 o] {1 0o S 2-7
Project engineering operator panel ...........cccoeveeeeiiiiiiiiii e, 2-8
COMMUSSIONING ...evviiiie e e e e e e e e e e e e e eanrs 2-16
Deployment operator Panel...........oooevvvviiiiiiie e 2-19
Chapter 3 Deployment CC 03 - CC-CPU..........ouvvrimmmieieiiiiiiiiiiniininnne 3-1
Start-up Behavior.............ouiiiii 3-2
Principles of the address allocation ..............ccccoovvviiiiiicie e, 3-3
CC-CPU - Project enNgiNEEriNg .........uuuiiiiieeeeeieeeiiiies e eee e 3-4
CC-CPU - Operating MOAES.......ccooeviiiiiiiii e 3-11
CC-CPU - OVErall FESEL.....uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieabbeeeeeaeenaee 3-12
FIrmware UPAate ..........cooovviiiiiiiii e e e e e aaaens 3-14
VIPA specific diagnostiC €Ntries ........ccoeeevviiviiiiiiiiie e, 3-17
CC-CPU - TeSt fUNCHONS ......uuuiiiiiiiiiiiiiiiiiiiiii e 3-19
Chapter 4  Deployment CC 03DP with Profibus-DP............cc.......... 4-1
PrINCIPIES. ... e e 4-2
Project engineering CC 03DP .........oovviiiiiiiiiii e 4-7
DP Slave ParameterS.......ccciivieeiiiiei et 4-12
Diagnostics fUNCLIONS ..........ooovviiiiii e 4-15
Status message internal to CC-CPU .........cccoooeeviiiiiiiiiiiin e, 4-18
Profibus installation guIidelines ............cooouviiiiiiieeiiicee e, 4-20
COMMUSSIONING...euveiiiei e eee e e e e e e e e e e e eanras 4-25
Chapter 5  Functions operator panel .......cccccceeeeiiiiiieiiiiieeiceen 5-1
SCIBBINS .. 5-2
Standard project with standard functions................ccccvvvviiiiiienee e, 5-4
Process depending OPeration.............cceeeeiieeeeiieeieeiiiiee e e e e eeeeiianns 5-5
ST ST o [P 5-12
TIMEr AN COUNTET ...uuvviiiiiiiiiiiiiiieie ettt e e 5-15
Interface area to external CPU - only OP 03 ..........ccooviiiiiiieeiieeeeeeen, 5-16
OPErating MOUE .......uiiiieii e 5-18
StatVAR and FOrCEVAR ..o 5-19
Password proteCtion.............ceuuuiiiiiii e 5-21
Chapter 6  General installation guidelines .........ccccccceeiiiiiinnn. 6-1
Basic rules for the EMC-equitable assembly of installations................. 6-2
EMC-equitable assembly...........ccooiiiiiiiiice e 6-6
EMC-equitable cabling ..........oouuuiiiiiiieece e 6-7
Special precautions providing high noise immunity ...............ccccevveeen. 6-11
Checklist for the EMC-compliant installation of controllers ................. 6-12
Y o] 0 1= T 1 GRS A-1
INIEX ettt A-1

HB116E - CCO3 - Rev. 10/40 i



Contents Manual VIPA HMI

Ii HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI User considerations

User considerations

Objective and This manual describes the Commander Compact CC 03 from VIPA. It

contents describes the installation, project engineering, usage and the technical
data.

Target audience The manual is targeted at users who have a background in automation

technology and PLC programming.

Structure of the This manual consists of chapters. Every chapter provides the description of
manual one specific topic.

Guide to the This manual provides the following guides:

document « An overall table of contents at the beginning of the manual

* An overview of the topics for every chapter
* Anindex at the end of the manual.

Availability The manual is available in:
» printed form, on paper
* in electronic form as PDF-file (Adobe Acrobat Reader)

Icons Important passages in the text are highlighted by following icons and
Headings headings:
Danger!

Immediate or likely danger.
Personal injury is possible.

Attention!
Damages to property is likely if these warnings are not heeded.

Note!
Supplementary information and useful tips.

HB116E - CCO3 - Rev. 10/40 1
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Safety information

Application
specifications

Documentation

Disposal

The Operation devices are constructed and manufactured for:

VIPA CPUs 11x, 21x, 31x, 51x and S7-300/400 from Siemens
communication and process control
industrial applications

operation within the environmental conditions specified in the technical
data

Danger!
This device is not certified for applications in

explosive environments (EX-zone)

The manual must be available to all personnel in the

project design department
installation department
commissioning

operation

The following conditions must be met before using or commissioning
the components described in this manual:

Modification to the process control system should only be carried out
when the system has been disconnected from power!

Installation and modifications only by properly trained personnel

The national rules and regulations of the respective country must be
satisfied (installation, safety, EMC ...)

National rules and regulations apply to the disposal of the unit!

HB116E - CCO3 - Rev. 10/40
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Chapter 1 Hardware description
Overview In this chapter the hardware components of the CC 03 are described.
Besides of a description of the single components, the dimensions that are
required for the installation of the CC 03 may also be found. The chapter
closes with the technical data.
Please consider the safety hints at the beginning of the chapter.
The following text describes:
» Safety hints
» Control elements and connectors
» Dimensions for installation and technical data
Content Topic Page
Chapter 1  Hardware desCription .......ccooooeiiiiiiiiiiiiiiee e 1-1
Safety information fOr USErS..........oooiiiiiiiiiiiiee e 1-2
PrOPEITIES. ... ———— 1-4
SETUCTUIE .t e et e et e e e e e e e eaanas 1-5
D1 41T 01T I 1-11
CC-CPU - FUNCLION SECUNLY ...vvniiiieeeeeeeeeiiiiiae e 1-12
Technical data...........coooviiiiiiiiiii 1-13
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Safety information for Users

Handling of
electrostatic
sensitive modules

VIPA modules make use of highly integrated components in MOS-
technology. These components are extremely sensitive to over-voltages
that can occur during electrostatic discharges.

The following symbol is attached to modules that can be destroyed by
electrostatic discharges:

The symbol is located on the module, the module rack or on packing
material and it indicates the presence of electrostatic sensitive equipment.

It is possible that electrostatic sensitive equipment is destroyed by energies
and voltages that are far less than the human threshold of perception.
These voltages can occur where persons do not discharge themselves
before handling electrostatic sensitive modules and they can damage
components thereby, causing the module to become inoperable or
unusable.

Modules that have been damaged by electrostatic discharges may fail after
a temperature change, mechanical shock or changes in the electrical load.

Only the consequent implementation of protection devices and meticulous
attention to the applicable rules and regulations for handling the respective
equipment can prevent failures of electrostatic sensitive modules.

Attention!

» Before commissioning, the device has to be brought in environment
temperature.

* With condensation you may only switch on the device after complete
dryness.

* To prevent overheat during operation avoid direct sun contact of the
device.

» After opening of the control cabinet or panel, parts of the system are
available that may lead dangerous voltage.

» All signal connections require screened cables.

» Signal cores may not be lead within a cable shaft of high-voltage cores.

* Please take care for sufficient ground of the operating device. For this a
ground screw is to be found at the backside of the device.

1-2
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Shipping of Modules have to be shipped in the original packing material.
electrostatic
sensitive modules

Measurements When you are conducting measurements on electrostatic sensitive
and alterations on  modules you should take the following precautions:
electrostatic + Floating instruments must be discharged before use.

sensitive modules Instruments must be grounded.

Modifying electrostatic sensitive modules you should only use soldering
irons with grounded tips.

Attention!

Personnel and instruments should be grounded when working on
electrostatic sensitive modules.

HB116E - CCO3 - Rev. 10/40 1-3
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Properties

General

Properties

Device specific

With the CC 03 there is access to the internal CPU. The CC 03 allows you
to monitor and influence operating states and recent process values from
internal CPU. The CC 03 may optionally be connected to the PLC system
as Profibus-DP slave (VIPA 603-2CC2x).

For the comfortable entry of values and navigation, the CC 03 is provided
with an integrated keyboard and a 2x20 character display. In addition there
is a PLC-CPU which is programmable by STEP®7 from Siemens and an
I/O periphery integrated to the CC 03.

From the software side the connection happens by means of a CC 03
project. The project may be created by means of the VIPA OP-Manager or
by ProTool from Siemens. The project may be transferred from the PC to
the CC 03 by MPI or MMC. During operation, the CC 03 communicates
with the internal CPU and responds to the application processing of the
CPU according to the engineered presetting.

Commander Compact CC 03
A ESC

|
W PWR 1 2 3 4 5 < >
B RUN
W sTP
W o= 6 7 8 9 0 ENTER
W sF

+ Die-cast aluminum case, installation via non-looseable rocker arms

» Protection type: front side IP65, back side 1P20

» Display with 2 x 20 characters

e 128kB user memory, 4096 variables

« MP?l interface for project engineering, CPU link-up and firmware update
» Project engineering via VIPA OP-Manager or Siemens ProTool

* Menus and input requests in 8 languages

* Read and alter time and counter value, Monitoring of messages

» Integrated PLC-CPU with Real-time clock und status-LEDs on the panel
* MMC slot for external MMC storage medium

* Integrated I/O periphery, expansion option via extension cable

* VIPA 603-2CC2x with integrated Profibus-DP slave

properties  VIPA 603-xCC21 with 16kB work memory/ 24kB load memory
* VIPA 603-xCC22 with 24kB work memory/ 32kB load memory
* VIPA 603-xCC23 with 32kB work memory/ 40kB load memory
1-4 HB116E - CCO3 - Rev. 10/40
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Structure

Front view

At the front side of the Commander Compact CC 03 are the foil keyboard,
the display with 2x20 characters and the Status LEDs of the CPU.

UIPH& commander Compact

CCo03

ESC

A
v
<

(1]
(2]
(3]
(4]

(1]
(2]
(3]
[4]

(5]
[6]

[7]

(8]
9]

Display
Function keys
LEDs
Navigation keys

Operating mode switch CPU
LEDs of the CPU part
MP?I slot

Slot for MMC storage
module

Slot for DC 24V power supply

9pin jack for system bus
extension

RS485 Profibus interface
(only VIPA 603-2CC2x)

Ground screw

In-/output periphery

2 1 2 3 4 5 >
PWR
RUN
33— STP
DE 6 7 8 9 0 T
SF
Back view At the CC 03 the connectors are located at back side.
U”:\ﬁ DI 8xDC24V DI 8xDC24V | DO 8xDC24V 0,5A| DO 8xDC24V 0,5A
1 R RUN X3 X4 X5 X6
s sTOP (W 10 (@ 1|+ [l @ 1| [
DE MRST Lol @ 210 @ 2[].0 210l @ 2
2+ Cpw (g || a1l e || |31 ald(e | |s
s O O 2| @ 42| @ 4.2 4.2/ e 4
FC L3l | |53l @ || [s|]-3 s 13|l @ || |5
M| g © '\F’,'z 2o |/D (e | a4l | |64 a4 o | |6
s °ol| | |So||P (20 (72 g R 78|l | |7
¢ ° g_) el @ | |s| (@] |88 g6/l e | |s
x1 o ©) 2 O = e O ) I g 917l | |o
41T O [+ B @,‘ Wt (g | pjadF qF(( @ | o
bO M It
DC24v VIPA 603-2CC21
5
7 9
8
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Components

LC-Display

Keyboard

MP?|

Profibus-

DP slave interface
(only 603-2CC2x)

The CC 03 monitors values and messages via a STN text display with LED
back lighting. It displays 2 rows with max. 20 characters with a line height
of 5Smm.

At the front side is a foil keyboard with 18 short click keys. 8 keys are
serving the navigation and 10 keys are for numeric input.

The numeric keys F1 ... F5 are configurable as soft key with display
depending functions via the VIPA project engineering tool.

The CC 03 is provided with a MP?l (Multi-Point-Interface) for connection to
your CPU via a MPI network and for connection to the PC for project
engineering and firmware update.

The MPI jack has the following pin assignment:

9pin jack

Assignment

reserved (must not be connected)
M24V

RxD/TxD-P (Line B)

RTS

M5V

P5V

P24V

RxD/TxD-N (Line A)

n.c.

©OO\ICDU'I-J>OOI\)I—‘-SU

Via a 9pin RS485 interface, the CC 03DP is linked-up to Profibus as DP
slave. For project engineering in a Profibus DP master the VIPA GSD file
vipa04dx.gsd is necessary.

The following picture illustrates the pin assignment of the interface:

9pin jack

Assignment

Screen

n.c.

RxD/TxD-P (Line B)
RTS

M5V

P5V

n.c.

RxD/TxD-N (Line A)
n.c.

@OO\I@LHAOOI\)I—\E

1-6
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Extension jack

Power supply

+O |||+
MO [ ]|[M

DC24V

LEDs

Operating mode
switch
RUN/STOP/MRST

Every CC 03 has an integrated 9pin jack at the side. This jack allows you to
extend the CC 03 with up to 4 System 100V expansion modules res.
System 200V modules. Please regard that the maximum current load of
800mA for the backplane bus must not be exceeded.

To connect your modules, a special bus coupling cable is required that is
available with order number VIPA 660-0KB00 at VIPA. For the connection,
the bus cable is provided with a 9pin plug at one side and a ltier bus
coupler at the other. The project engineering of the expansion periphery
happens in the hardware configurator from Siemens.

The CC 03 has an integrated power supply. The power supply has to be
provided with DC 24V (20.4 ... 28.8V). For this an according DC 24V slot is
located at the back side. The power supply is protected against inverse
polarity and overcurrent.

Besides of the electronics, the supply voltage feeds also the optional
components like output periphery, DP slave and bus extension.

Note!
Please regard that the bus extension may stand a max. of 800mA.

The LEDs at the backside serve the status monitoring of the integrated
CPU and the optional Profibus-DP slave. All LEDs except of FC and MC
are also at the front side. The following table shows color and usage:

Label | Color [ Description

R Green |CPU is in the operating mode RUN

S Yellow | CPU is in the operating mode STOP

DE Yellow | DE (Data Exchange) indicates Profibus communication
activity of the DP slave. (only VIPA 603-2CC2x).

PW | Green | CPU portion is supplied internal

SF Red On at system error (hardware failure)

FC Yellow | On as soon as variables are forced*

MC Yellow | Shows access to MMC *

* only back side

With the operating mode switch you may choose between the operating
modes STOP and RUN. The operating mode START-UP is processed
automatically by the CPU between STOP and RUN.

By means of the switch location Memory Reset (MRST) you request an
overall reset res. a firmware update from a plugged MMC.

HB116E - CCO3 - Rev. 10/40 1-7
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MMC slot
storage module

[Cmc o

[eNeReNe]

O
(e}
O
]
X1

O [
vO [

DC24v

Battery buffer for
clock and RAM

Internal
Flash-ROM

As external storage medium you may plug in a MMC storage module from
VIPA (Order-No.: VIPA 953-0KX10). Access to the MMC always takes
place after an overall reset and after PowerON.

Also available at VIPA is an external MMC reading device (Order-No: VIPA
950-0ADO00). This allows you to write onto res. read your MMC at the PC.
Please take care at insertion of the MMC that the flatted part is upside like
shown in the picture.

Note!

Please regard that a write command is followed by an error message when
no MMC is plugged.

Although the data is stored in the internal Flash-ROM.

Every CC-CPU has an internal accu for protecting the RAM at black-out.
Additionally the internal real-time clock is buffered via the accu.

The accu is loaded directly via the integrated power supply by means of
special loading electronics and guarantees a buffer for max. 30 days.

Attention!

That the CC-CPU is able to switch to RUN, the accu has to be in good
condition.

If there is a defect at the accu, the CC-CPU switches to STOP and
announces a sum error. In this case you should check the CC-CPU. Please
contact VIPA for that purpose!

Additional to the battery buffered RAM, the CC-CPU has got an internal
Flash-ROM with the size of the corresponding load memory.

Via the writing command PLC > Copy RAM to ROM from the destination
system functions of the hardware configurator from Siemens, the contents
of the load memory are transferred into the Flash-ROM and simultaneously
to the MMC, if plugged in.

The CC-CPU only accesses the contents of the Flash-ROM if the battery
buffered RAM is empty.

The Flash-ROM is not deleted by an overall reset. The Flash-ROM may be
cleared by means of requesting an overall reset and then transferring the
now empty load memory into the Flash-ROM via the PLC function Copy
RAM to ROM.

1-8
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I/O periphery
DI 16xDC24V
DO 16xDC24V

The CC 03 has an integrated I/O periphery which assignment is described
in the following. Please regard that the output section has to be provided
with external DC 24V!

U! ’ Position 1 Position 2 Position 3 Position 4
s : X3 X4 X5 X6
gz D : DI8XDC | DI8XDC | DO8xDC | DO 8xDC
g 1 24V 24V 24V 0.5A 24V 0.5A
= o @ o
H 55 £ '
Status monitor
pin assignment
LED  Description Digital Input Pin  Assignment
.0....7 LEDs (green) DI 8xDC24V 1 not used
1+0.0 to 1+0.7 B : 2 Input 1+0.0
from ca. 15V on the S 1Ho Z 2 3 Input 1+0.1
signal "1" is recognized Haltg |l s 4 Input 1+0.2
and the according LED is 2@ || e 5 Input 1+0.3
addressed 3l @ | s
ol e 6 Input 1+0.4
Helle |17 7 Input 1+0.5
i A 8 Input 1+0.6
= || |7\ g 9
10 Ground
LED  Description Digital Output Pin Assignment
L+ LED (green) DO 8xDC24V 0,5A 1 Supply voltage DC 24V
Supply voltage is available . / 2 Output Q+0.0
—> || LH(\ &
STl 3 OutputQ+0.1
.0...7 LEDs (green) Halle]l s 4 Output Q+0.2
Q+0.0to Q+0.7 2P 4 5 Output Q+0.3
as soon as an output is - :'j Z Z 6 Output Q+0.4
_actlve, the according LED a wal |k 7 Output Q+0.5
is addressed Heltz 1 s 8 o 0.6
=g +
F LED (red) =] s . O”:p”: Q+o'7
Error at overload, overheat —>HFLe |l jo utput Q+0.
or short circuits 10 Supply voltage ground
HB116E - CCO3 - Rev. 10/40 1-9
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Circuit diagram

Connect the in-/outputs like shown in the picture:

X3 X4 X5 X6
1 1 1 L+ 1 L+
2 2 2 D 2 D
3 ] 3 | 3 D 3 D
4 ] 4 ] 4 D 4 D
e e, e, B
6 _— | 24v 6 4 24V 6 6'24\/ 6 G)zw
7 ] 7 ] 7 D 7 D
8 ] 8 ] 8 D 8 D
9 ] 9 ] 9 D 9 D
10 M 10 M 10 M 10 M

Schematic

diagram

Input part Output part

Input Output
Opto coupler R & ZS DC 24v oto coupler DC 24V
V-Bus ij LED
V-Bus b 2
> Xﬁ il \
Minternal
Minternal
1-10 HB116E - CCO03 - Rev. 10/40
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Dimensions
Installation For the installation of the CC 03, an installation cutting with the dimensions
dimensions 156 x 78mm is required.
Installation values for control cabinets and desks:
Front panel width: max. 6mm
Installation cutting (W x H): 156 x 78mm
Installation depth plus cabling 55mm
Top view i D
0 0
S y 5
[ee)
L‘_o.v i e 1 I 1 e o e e o oo gy |
LT ELC I TR TR ]
LI O A I
BaCk view U'Pﬁ DI 8xDC24V DI 8xDC24V | DO 8xDC24V 0,5A| DO 8xDC24V 0.5/N
R RUN X3 X4 X5 . |X6
s STOP ] @ l 1] [ @ l I @ 1
DE MRST Lol @ 2.0 2l .ol @ 2ol @ 2
Pw HE) 3|1 3.1 @ 3|1l @ 3
sk O @] 2|\ @ 4|12 412/ @ 4|2/ g 4
3| & Halla] gnale e st e =ialls
melsell g2 [29](D (20| o 6/J4( e | |6 4@ | |6
ooll1 [So]|P (W72 I | 7E5 o |75/ ] |7
2 2 Clel(@ | |d|l6 sl l6{( @ || |86l @ | |8
ODC24 O Cl7iie ] |97 ofd7(Ce |l 19|07 @ | |o
+|FO (W2 | [oflmy @‘ g F|( @ || o
M0 ] i
VIPA 603-2CC21
154
187
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CC-CPU - Function security

Overview

System properties

The CPU of the CC 03 includes security mechanisms like a watchdog
(100ms) and a parameterizable cycle time surveillance (parameterizable
min. 1ms) that stop res. execute a RESET at the CPU in case of an error
and set it into a defined STOP state.

The VIPA CPUs are developed function secure and have the following
system properties:

Event concerns Effect
RUN - STOP |general BASP (Befehls-Ausgabe-Sperre, i.e. command
output lock) is set.
central digital outputs The outputs are set to OV.
central analog outputs The voltage supply for the output channels is
switched off.
decentral outputs The outputs are set to OV.
decentral inputs The inputs are read constantly from the slave and
the recent values are put at disposal.
STOP - RUN |general First the PIl is deleted, the call of the OB100

res. Power on

central analog outputs

decentral inputs

follows. After the execution of the OB, the BASP is
set back and the cycle starts with:

Delete PIQ - Read PIl - OB1.

The behavior of the outputs at restart can be
preset.

The inputs are read constantly from the slave and
the recent values are put at disposal.

RUN

general

The program execution happens cyclically and can
therefore be foreseen:
Read PIl -~ OB1 - Write PIQ.

Pll: = Process image inputs
PI1Q: = Process image outputs

1-12
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Technical data

CC 03 - Commander Compact

Order number

603-1CC21 |603-1CC22 |[603-1CC23

Type CC 03, Commander Compact
Display

Number of rows 2

Characters per row 20

Character height 5mm

Type of display

STN with LED backlighting

OP functionality

User memory 128 KB
Number of variables 4096
Language DE/EN/FR/ES/IT/SVINO/DA
Operating controls

Touchscreen -

Mouse -

Number of system keys 8

Number of soft keys 5
Technical data power supply

Power supply (rated value) DC 24V
Power supply (permitted range) DC 20.4...28.8 V
Current consumption (rated value) 400 mA
Inrush current 3A

Status information, alarms, diagnhostics

Status display yes
Interrupts no

Process alarm yes
Diagnostic interrupt yes
Diagnostic functions no
Diagnostics information read-out possible
Supply voltage display green LED
Group error display red SF LED

Channel error display

red LED per group

Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m

Cable length, unshielded 600 m

Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v

Rated value DC 24V

Input voltage for signal "0" DCO0..5V
Input voltage for signal "1" DC 15...28.8V
Input current for signal "1" 7 mA
Connection of Two-Wire-BEROSs possible v

Max. permissible BERO quiescent current 1.5 mA

Input delay of "0" to "1" 3 ms

Input delay of "1" to "0" 3ms

Input characteristic curve IEC 61131, type 1
Initial data size 2 Byte
Technical data digital outputs

Number of outputs 16

Cable length, shielded 1000 m

Cable length, unshielded 600 m

Rated load voltage DC 24V

HB116E - CCO3 - Rev. 10/40
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Order number

603-1CC21 |603-1CC22 |[603-1CC23

Reverse polarity protection of rated load voltage

50 mA

Current consumption from load voltage L+ (without load)

Output voltage signal "1" at min. current L+ (-0.8 V)

Output voltage signal "1" at max. current -

Output current at signal "1", rated value 0.5A

Output delay of "0" to "1" max. 100 ys

Output delay of "1" to "0" max. 350 us

Minimum load current -

Lamp load 5W

Switching frequency with resistive load max. 1000 Hz

Switching frequency with inductive load max. 0.5 Hz

Switching frequency on lamp load max. 10 Hz

Internal limitation of inductive shut-off voltage L+ (-52 V)

Short-circuit protection of output yes, electronic

Trigger level 1A

Output data size 2 Byte

Isolation

Insulation tested with DC 500 V

Load and working memory

Load memory, integrated 24 KB 32 KB 40 KB
Work memory, integrated 16 KB 24 KB 32 KB

Memory card slot

MMC-Card with max. 512 MB

Command processing times

Bit instructions, min. 0.25 s
Word instruction, min. 1.2 us
Double integer arithmetic, min. -
Floating-point arithmetic, min. -
Timers/Counters and their retentive characteristics

Number of S7 counters 256
Number of S7 times 256
Data range and retentive characteristic

Number of flags 8192 Bit
Number of data blocks 2047
Max. data blocks size 16 KB
Max. local data size per execution level 1024 Byte
Blocks

Number of OBs 14
Number of FBs 1024
Number of FCs 1024
Maximum nesting depth per priority class 8
Maximum nesting depth additional within an error OB 4

Time

Real-time clock buffered v

Clock buffered period (min.) 30d
Number of operating hours counter 8
Synchronization in the PLC no
Synchronization via MPI no
Synchronization via DP master no
Synchronization via DP slave no
Synchronization via Ethernet (NTP) no
Address areas (I/O)

Input 1/O address area 1024 Bit
Output I/O address area 1024 Bit
Digital inputs 128
Digital outputs 128
Integrated digital inputs 16
Integrated digital outputs 16

1-14
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Order number

603-1CC21 |603-1CC22 |[603-1CC23

Communication functions

PG/OP channel

Global data communication

Number of GD circuits, max.

Size of GD packets, max

S7 basic communication

S7 basic communication, user data per job

T |®
=[5
o| |@

S7 communication

S7 communication as server

NAFRNERE

S7 communication as client

S7 communication, user data per job

160 Byte

Number of connections, max.

16

Functionality of first Sub-D interface

Type

Type of interface

RS485

Connector

Sub-D, 9-pin, female

Electrically isolated

MPI

MP2l (MPI/RS232)

AN

DP master

DP slave

Point-to-point interface

Functionality of second Sub-D interface

Type

Type of interface

Connector

Electrically isolated

MPI

MP2l (MPI/RS232)

DP master

DP slave

Point-to-point interface

CAN

Functionality Profibus Slave

PG/OP channel

Routing

S7 communication

S7 communication as server

S7 communication as client

Direct data exchange (slave-to-slave communication)

DPV1

Transmission speed, min.

Transmission speed, max.

Automatic detection of transmission speed

Transfer memory inputs, max.

Transfer memory outputs, max.

Address areas, max.

User data per address area, max.

Mechanical data

Housing / Protection type

Material die-cast aluminum
Mounting via integrated pivoted lever
Protect type front side IP 65

Protect type back side IP 20

Dimensions

Front panel 187 x 90 x 6 mm

Rear panel 154 x 77 x 55 mm

HB116E - CCO3 - Rev. 10/40
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Order number

603-1CC21 |603-1CC22 |[603-1CC23

Installation cut-out

Width 156 mm
Height 78 mm
Minimum -

Maximum front panel thickness 6 mm
Weight 580 g
Environmental conditions

Operating temperature 0°Cto60°C

Storage temperature

-20°Cto 70 °C

Certifications

UL508 certification

yes [ in preparation

CC 03DP - Commander Compact
with Profibus-DP slave

Order number

603-2CC21 |603-2CC22 |603-2CC23

Type CC 03DP, Commander Compact,
Profibus-DP slave

Display

Number of rows 2

Characters per row 20

Character height 5mm

Type of display

STN with LED backlighting

OP functionality

User memory 128 KB
Number of variables 4096
Language DE/EN/FR/ES/IT/SVINO/DA
Operating controls

Touchscreen -

Mouse -

Number of system keys 8

Number of soft keys 5
Technical data power supply

Power supply (rated value) DC 24V
Power supply (permitted range) DC 20.4...28.8 V
Current consumption (rated value) 400 mA
Inrush current 3A

Status information, alarms, diagnostics

Status display yes
Interrupts no

Process alarm yes
Diagnostic interrupt yes
Diagnostic functions no
Diagnostics information read-out possible
Supply voltage display green LED
Group error display red SF LED

Channel error display

red LED per group

Technical data digital inputs

Number of inputs 16

Cable length, shielded 1000 m
Cable length, unshielded 600 m
Rated load voltage DC 24V
Reverse polarity protection of rated load voltage v

Rated value DC 24V
Input voltage for signal "0" DCO0..5V

1-16
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Order number

603-2CC21 |603-2CC22 |603-2CC23

Input voltage for signal "1" DC 15...28.8V
Input current for signal "1" 7 mA
Connection of Two-Wire-BEROs possible v

Max. permissible BERO quiescent current 1.5 mA

Input delay of "0" to "1" 3 ms

Input delay of "1" to "0" 3 ms

Input characteristic curve IEC 61131, type 1
Initial data size 2 Byte
Technical data digital outputs

Number of outputs 16

Cable length, shielded 1000 m

Cable length, unshielded 600 m

Rated load voltage DC 24V
Reverse polarity protection of rated load voltage -

Current consumption from load voltage L+ (without load) 50 mA

Output voltage signal "1" at min. current L+ (-0.8V)
Output voltage signal "1" at max. current -

Output current at signal "1", rated value 05A

Output delay of "0" to "1" max. 100 us
Output delay of "1" to "0" max. 350 ys
Minimum load current -

Lamp load 5W

Switching frequency with resistive load max. 1000 Hz
Switching frequency with inductive load max. 0.5 Hz
Switching frequency on lamp load max. 10 Hz
Internal limitation of inductive shut-off voltage L+ (-52 V)
Short-circuit protection of output yes, electronic
Trigger level 1A

Output data size 2 Byte
Isolation

Insulation tested with DC 500 V
Load and working memory

Load memory, integrated 24 KB 32 KB 40 KB
Work memory, integrated 16 KB 24 KB 32 KB

Memory card slot

MMC-Card with max. 512 MB

Command processing times

Bit instructions, min. 0.25 us
Word instruction, min. 1.2 us
Double integer arithmetic, min. -
Floating-point arithmetic, min. -
Timers/Counters and their retentive characteristics

Number of S7 counters 256
Number of S7 times 256
Data range and retentive characteristic

Number of flags 8192 Bit
Number of data blocks 2047
Max. data blocks size 16 KB
Max. local data size per execution level 1024 Byte
Blocks

Number of OBs 14
Number of FBs 1024
Number of FCs 1024
Maximum nesting depth per priority class 8
Maximum nesting depth additional within an error OB 4

Time

Real-time clock buffered v
Clock buffered period (min.) 30d

HB116E - CCO3 - Rev. 10/40
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Order number

603-2CC21 |603-2CC22 |603-2CC23

Number of operating hours counter 8
Synchronization in the PLC no
Synchronization via MPI no
Synchronization via DP master no
Synchronization via DP slave no
Synchronization via Ethernet (NTP) no
Address areas (I/0O)

Input I/O address area 1024 Bit
Output I/O address area 1024 Bit
Digital inputs 128
Digital outputs 128
Integrated digital inputs 16
Integrated digital outputs 16

Communication functions

PG/OP channel

Global data communication

Number of GD circuits, max.

Size of GD packets, max

S7 basic communication

S7 basic communication, user data per job

S7 communication

NEFRNERER
o3} o3}
S| 15
) D

S7 communication as server

S7 communication as client

S7 communication, user data per job

160 Byte

Number of connections, max.

16

Functionality of first Sub-D interfaces

Type

Type of interface

RS485

Connector

Sub-D, 9-pin, female

Electrically isolated

MPI

MP2l (MPI/RS232)

DP master

DP slave

Point-to-point interface

Functionality of second Sub-D interfaces

Type

Type of interface

RS485

Connector

Electrically isolated

Sub-D, 9-pin, female
v

MPI

MP2l (MPI/RS232)

DP master

DP slave

Point-to-point interface

CAN

Functionality Profibus Slave

PG/OP channel

Routing

S7 communication

S7 communication as server

S7 communication as client

Direct data exchange (slave-to-slave communication)

DPV1

Transmission speed, min.

9.6 kbit/s

Transmission speed, max.

12 Mbit/s

Automatic detection of transmission speed

v
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Order number

603-2CC21 |603-2CC22 |603-2CC23

Transfer memory inputs, max.

64 Byte

Transfer memory outputs, max.

64 Byte

Address areas, max.

User data per address area, max.

Mechanical data

Housing / Protection type

Material

die-cast aluminum

Mounting

via integrated pivoted lever

Protect type front side

IP 65

Protect type back side IP 20
Dimensions

Front panel 187 x 90 x 6 mm
Rear panel 154 x 77 x 55 mm
Installation cut-out

Width 156 mm

Height 78 mm

Minimum -

Maximum front panel thickness 6 mm

Weight 600 g
Environmental conditions

Operating temperature 0°Cto60°C

Storage temperature

-20 °Cto 70 °C

Certifications

UL508 certification

yes | in preparation

HB116E - CCO3 - Rev. 10/40

1-19



Chapter 1 Hardware description Manual VIPA HMI

1-20 HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI

Chapter 2 Deployment CC 03 - Operator panel

Chapter 2

Overview

Content

Deployment CC 03 - Operator panel

This chapter explains the deployment and the project engineering of the
operator panel of the CC 03.

After the fast introduction there are information about the installation of the
CC 03 and the configuration by the OP-Manager. This is followed by notes
for commissioning. The chapter closes with a description of the operation
of the panel.

The following text describes:

» Fast introduction

* Installation

» Project engineering operation panel
* Commissioning and operation

Topic Page
Chapter 2  Deployment CC 03 - Operator panel .............cceevvevvvnnnnn. 2-1
Fast iNtrOdUCTION........oooi i 2-2
T IS =V =1 o o ST 2-6
(O] o] {1 0o [ 2-7
Project engineering operator panel ...........cooovvieiiiiiiiiie e 2-8
COMMUSSIONING...euveiiiei e eee e e e e e e e e e e e eanras 2-16
Deployment operator panel ...........oooeuuuiiiiiiieeeeeeee e 2-19
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Fast introduction

Installation

Configuration

Deployment
OP-Manager

Create, alter and
delete an object

Controllers

Create tag

For the installation in operating tables and control cabinet fronts a front
panel cutting of 156mmx78mm (LxW) is needed.

The project engineering for access to the internal CPU takes place in the
configuration tool "OP-Manager" from VIPA that enables the online project
engineering via MPI.

Start the OP-Manager via click on EEUUERSE] |
Open the dialog window for a new project via File > New. Enter a name
and the according operating device and click on _Mexts | For the first

Start' you Should Work Wlth the standard pro]ect CIle on A e S .
The project window opens with the standard project that is already stored
in the operator panel.

Now you may change the values of the object groups "Screens",
"Messages", "Tags" etc. by clicking on the according group and preset their
objects in the object window.

Within an object group you may create a new object via E alter it via

and delete it with }( These functions are equal to the context
functions Insert, Open res. Properties and Delete.

This entry is automatically generated and is essential for communication
between CC 03 and its CPU. Don't make any changes, please!

With Tags you define all variables that refer to memory areas of the PLC
and that have to be processed in the OP.

To create a new variable, click on :{'E . Enter a name for the variable and a
corresponding memory area of the internal CPU.

2-2
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Messages

Create screen

Compile and
emulate

The display of a message happens event triggered. As soon as an event
occurs in the specified CPU, the according message is monitored sorted

ENTER
after priority that can be acknowledged with . The definition of the

events happens under "Area Pointer" on project level. Here you assign a
memory res. bit memory area of your PLC. The object groups "Messages"
allow you to enter the according messages.

Click on the object group "Screens" and create a new screen with h:'%;l
Screens consist of entries. Every screen can contain up to 20 entries.
Always one entry is monitored per display page in a 2x20 character mask
where you can branch if needed. You may enter the following elements in
an entry:

* Alpha numeric texts (no umlaut)

* Variables for in- res. output via ﬂ as:

- Tag: Variable that is linked to a value in the PLC with settable in- res.
output format. You may also output plain text from a list that
concerns to a PLC value. The list for the text assignment is
stored in the object group "Text/Graphics Lists".

- Date, Time: internal date and time-of-day

» Soft key E1] 02 that allows to execute programmed functions
like e.g. a jump in a special entry.

After you have finished the presetting, you save your project with :

compile it with and start it with an emulator with w The emulator
creates an OP 03 on your PC and gives you the opportunity to test your
programming without additional hardware. The usage of OP 03 is as the
same as the usage of the CC 03.

ENTER

brings you to the screen defined as start screen. The lower part of
the emulator allows you to simulate events via PLC 1 that are later coming
from the internal CPU. Please take care that the according events are
programmed in your project engineering under "Area Pointers".

You may also use the menu option "Switch to Green Cable Mode" to
directly connect your PC with the CPU of the CC 03 via Green Cable and
test your programming on the emulator.

Note!

The online project engineering requires a licensed version of the OP-
Manager! More information may be found at the online help of the OP-
Manager.
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Commissioning For commissioning and project engineering the CC 03 is to be externally
power supplied by DC 24V and connected to the PC. For connection there
are the following possibilities:

¢ Transfer online
» Transfer by MMC

Note!
The CC 03 is always to be externally power supplied by DC 24V.

Transfer online by  Here the transfer is executed via an exclusively directly connected Green

Green Cable Cable from VIPA and external power supply.
DC 24V

OP-Manager cCco3 i . ’

VIPA commander Compact ceos EE

H;\@ /

=] EM‘P”;I L EEJ

A MP] -

Rs232 |

Green Cable (VIPA 950-0KB00)

Attention!

» The Green Cable may exclusively deployed directly at the concerning
jacks of the VIPA components (in between plugs are not permitted).

» The lengthening of the Green Cable with another Green Cable res. The
combination with further MPI cables is not permitted and causes
damages of the connected components! The Green Cable may only be
lengthened with a 1:1 cable (all 9 Pins are connected 1:1).

Transfer online by ~ With this transfer method the connection happens by means of a MPI
MPI adapter adapter cable. The MPI converter cables are available from VIPA in
different versions. At the PC side the MPI converter cable may be
connected to the RS232 interface or the USB slot depending on the

version.
DC 24V

|VIPA Commander compact com EE

|y
) Ao %g_/
A MPI

i
MPI adapter

Prepare CC 03 for If the standard project is in the CC 03, you may set the OP mode "Operat.
data transfer mode Transfer" via System > OP-Mode, entering the password 100 and
ENTER
confirm with . Now the CC 03 awaits data with "Ready for Transfer".
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Start transfer at
OP-Manager

Transfer by MMC

Operation

Load the OP-Manager with your project on your PC. You may only access
the CC 03 online, if you work with a licensed version.

B

Call the transfer function with a click on :
Select MPI and set the transfer parameters like COM port, baud rate 38400

via 53”&' and confirm your entry.
With configuration is confirmed and the transfer is started.

With a licensed version of the OP-Manager there is the possibility to store
your project as a MMC file. The file may be transferred to a MMC and read
from MMC by the CC 03.

* Load your project in the OP-Manager on your PC and compile the
project.

» Only a licensed version allows you to save your project as cfg-file using
File > Save Blocks as > MMC-File.

» Copy this file to your MMC and rename it to vp3.cfg.

* Insert the MMC into the MMC slot of the CC 03.

» Push the key combination > + v +ESC, switch on the CC 03 and
keep pushing the keys until the CC 03 branches to the "Setup-Menu".

_ A ENTER
* Choose "Perform Load Prog from MMC" by using and push
The CC 03 announces "Storing configuration" and shows a reboot with
"Restarting".
At wrong file name, the message "No program file found" occurs. With
no plugged MMC, you receive the message "No MMC found".

* Now the MMC may be removed

After project transfer the CC 03 starts with the new project.

As soon as the power supply of the CC 03 is switched on it starts
automatically with the project.

DC 24V
[VIPA ™ Commander compact ccos E
ﬁjm
= —] AR EaE EEJ
mp2 ] T

AR |

These steps of the fast introduction are more described at the following
pages.
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Installation

Overview The CC 03 is suitable for the installation in operating tables and control
cabinet fronts. The installation happens via the back side. The CC 03 is
provided with a patented integrated fixing technique that allows an easy
connection with a simple screwdriver.

Note!
Please also regard the "General installation guidelines" in this manual.

Installation cutting  For the installation in operating tables and control cabinet fronts, you need
the following front panel cutting:

< 156mm

78mm ——>

P

Installation The fixing technique is integrated in the casing of the CC 03 and
accessible via the back side.

For the installation, a small slit screwdriver is required. Push the operator
panel [3] from the front side into the front panel cutting [1] until it touches
the panel with the seal [2]. Now bolt the lever [5] clockwise with the
screwdriver [4] until it rotates to the outside. Further screwing bolts the
lever to the front panel until it holds the CC 03 to the control cabinet front.

4~
o 2
5 3
1 T —
j 0/
2° 3
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Cabling

Connecting external
power supply

@

I

Connecting
I/O periphery

DI 8xDC24V

|

10
.(2@\@
130 1
40 @
<500 @
.16® o
.E7® I
.Eg@ I
.'g@ I
10D |

—

— srewdriver

wires

“PIN no.

5 © ®m N o b w N e

For external DC 24V power supply there is a connector at the back
side of the CC 03.

The wiring takes place with spring clamp technology. The cabling
with spring clamp technique enables a fast and easy connection of
your supply wires. In opposite to a screw connection, this
connection is vibration secure. You may connect cables with a
cross-section of 0.08 mm? to 2.5 mm?® You may use flexible cores
without end case as well as stiff wires.

The wires are fixed at the spring clamp contacts as follows:

+O [
M L HM— for screwdriver
DC2AV—— for wires

The illustration on the left side shows the steps of the cabling seen
from top.

* To conduct a wire you plug a fitting screwdriver obliquely into the
rectangular opening like shown in the picture.

« To open the contact spring you have to push the screwdriver in
the opposite direction and hold it.

* Insert the de-isolated wire into the round opening. You may use
wires with a cross-section from 0.08mm? to 2.5mm®.

< By removing the screwdriver the wire is connected safely with the
plug connector via a spring.

The in-/output periphery has one 10pin plug connector per module
(1 column). This plug connects the signal and supply lines of the in
res. outputs. For the wiring connection plugs with spring clamp
technique are also used.

The pin assignment of the 1/O periphery is to be found in the
description of the modules.

You may connect cores with a diameter of 0.08mm? to 2.5mm? (up
to 1.5mm? with 18pin).

The following illustration shows a module with a 10pin plug.

The spring clip will be destroyed when inserting a screw driver
into the core opening!

Insert the screw driver exclusively into the rectangle openings
of the plug!

HB116E - CCO3 - Rev. 10/40
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Project engineering operator panel

Overview

Differences to

ProTool

Glossary

For the project engineering of the CC 03 operator panel surface you may
use the OP-Manager from VIPA or ProTool from Siemens.

For both tools are similar in structure and operation, the project
engineering is illustrated in the OP-Manager from VIPA.

The OP-Manager runs with Windows 2000 and XP. The OP-Manager
offers you a fully graphical user interface that allows you a comfortable
project engineering in 3 different languages.

You transfer your project engineering into your operator device via MPI.

In opposite to ProTool, the OP-Manager has an integrated emulator that
simulates an operation panel on your PC. You can test your project
engineering without additional hardware. You may also use the COM
interface to connect a CPU via MPI that can be accessed by the emulator.

The area pointers are to find in the OP-Manager in the register "Area
Pointer".

Fle Edt View System Window Help

ODEE &L =8 ? @i 2 F 3w [DeutschDeutschland) x| 157 % = i

=% Project - Untitled
B Jed

cquisition Cycle () | Messages |

Bl Tag:

s
- fiEE contralers
[ TextiGraphic Lists

B8 Language Assignment
I I 4
?‘ / =
= -
i ;
3114 » |2\ Compile 4 Download
Ready OVR [DE [oP03 4

The languages that are available in your project are set in the register
"Language Assignment".

The following table lists the terms that are used for the project engineering
in the OP-Manager.

Meaning Term Meaning Term

Pictures Screens PLC Controllers
Messages Messages Symbolic lists Text/Graphic Lists
Variables  Tags Area Pointer Area Pointer

2-8
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Create project

Start the OP-Manager by clicking on EEEIEESES
Open the dialog window for a new project via Flle > New. Enter a name
and the according operating device and click on __M#t> | For the first

start, you should work with the standard project. Click on ]
The project window opens with the standard project that is already stored
in the CC.

You may alter the name for your project or add a description via File >
Project Information at any time.

standard project

B= OP Manager - [Project - Untitled] _[ofx
& File Edit Yiew System Mindow Help _Iﬁ’ il
D=5 ee |2 malsrse EglschlUSA] = |G =
=88 OF 03 - Untitled Type [ n..] PLC Name |Address [ Length pwar.. [ Acquisition Cy... | Messag..
-|® Screens
& Messages
Tl Tags
2 et [ Cantrollers 3
-3 Text{Graphic: Lists
1 i B Language Assignment
4 ; — < 5
A3 Project - Unti.
El
: _'lJ
4 num Compile /4 Downloac
Feady OvR EROFDZ 4

The project window contains the following important elements:

[1] Symbol bar with the most important functions. Here you also set the
language that is to be altered.

[2] This area shows your project with the concerning object groups in a
tree structure.

[3] Here you see the objects of an object group.

[4] As soon as you choose your project as object group, among others,
the register "Area Pointer" is available. Under "Area Pointer" you may
assign certain events in your CPU to a state in your CC like e.g. open
a screen or throw one of the messages that you can define under
"Messages".

[5] As soon as you choose your project as object group, among others,
the register "Language Assignment" is available. Here up to 3
languages may be set which languages are available in your project.

[6] Here are the status messages that are creates at a compiler run res.
Download.

[7] OP-Manager information window. Information about the entry mode
(OVR=0verwrite), the chosen language and the type of the operating
panel.
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Insert objects

Object overview

Controllers (CPUSs)

Tags (Variables)

Within an object group you may create a new project via E in the symbol

bar, alter it with and delete it with Pat . These functions are equal to
the context functions Insert, Open res. Properties and Delete.

The following objects are available:

» Controllers (CPU and MPI communication parameter)

» Tags (Variables referring to PLC areas)

* Messages (messages that can be thrown event triggered)
» Screens (output areas on the operator panel)

» Text/Graphic Lists (Plain text assignment for tags)

When you create a new project, a controller is automatically created too. At
deployment of the CC 03 here must be exactly 1 controller entry because
you only have access to the integrated CPU. Please do not change these
settings!

Under "Tags" you define all variables that refer to memory areas of your
PLC and have to be processed by the CC.

Click on E to create a new variable. Enter a name for the new tag and a
corresponding memory area of your CPU.

= OP Manager - [Project - Untitled] -0 x|
A Bl Edt view System Window Help =18 %
DEE| b @B 7 i % 7 3w [Engischusa -l @ % s
/(@8 OF 03 - Unkitled Name | Type | controller [ Address |
8| Screens
Tags General | LimitValues | Functiors | Options
fE Contrallers I I I ]
&) TextfGraphic Lists Name: [VAF_T Aange: [o8 =
PLC: |F PLC1 - 0B |
Type: |CHaR - DBE: ,n_
2l ]
Cycle (s): [
ces:
0 Object(s) [0 object(s) selected
A Project - Un
* =
E ok | Cancel Ay
g
<
2
< >
5« »
El PR\ Compile 4 Dovrioad 7
Ready VR EW [oPDE 4

Via the register "Limit Value" you may define areas for input variables.
When you enter a value exceeding this range, the input is rejected.

Some variable types can be configured via the register "Functions".
"Options" allows you to enter a comment to the variables.

2-10

HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI

Chapter 2 Deployment CC 03 - Operator panel

Messages

Screens

The output of a message happens event triggered. As soon as an event
occurs in the specified CPU, the according messages are shown sorted by
priority.

Please regard that you first have to define the initializing event in the
project object group, register "Area Pointer", if you want a message
because of a CPU event.

For this, create a new object with the type "Event Messages" via the

register "Area Pointer" with E and assign a DB or bit memory area. For
the output follows the bit pattern of the defined area, several messages can
be displayed simultaneously. The output is sorted after priority starting with

ENTER
priority 1. Every message must be acknowledged with

"Screens” allows you to monitor an image of the process. You may display
processes and preset process values.

The screen object contains several screen entries. One screen entry has
display size (2x20 characters) and is marked with an entry number. With
the object name and the entry number you may directly access a screen
entry.

You may place the following elements into a screen object:
» Alpha numeric texts

» Variables for in- res. output via ﬂ as:

- Tag: Variable that is linked to a value in the PLC with settable in- res.
output format. You may also output plain text from a list that
concerns to a PLC value. The list for the text assignment is
stored in the object group "Text/Graphics Lists".

- Date: internal date

- Time: internal time-of-day
The format of date respectively time of day and the flashing of the input

fields may be set by -% .

» Soft key &1 I 02 that allows to execute programmed functions
like e.g. a jump in a special entry.
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Screens (Continue) 3.:5
Click on the object group Screens and create a new screen with ==, Click
on the 1. screen entry and insert the wanted elements. This screen is
automatically the start screen. You can assign the "start screen” property
to another screen via the object properties.

You may also alter the language during the project engineering. This only
influences the monitored text.

~Fle Edt Yiew System Window Help

=8 OP 03 - Untitled me Humber Start screen | InDirectory |
= sereens SYSTEM_ MEMD 3 x -
Messanes COUNTER.
TIVER
PASSWORD

=

Tags
B Controllers
) TextjGraphic Lists

x

ETTING:

AEEIE

& 10 2D 30 40 50 60 70

01 gcreens  8ystem

02| statVAR ForceVAR

< | | >>
£ = 3 s (N <
03 lpassword

|
(;1 TN T =T
4

4|

[t abject(s) selected

[EiRrm 2

Function keys Every screen entry has a soft key bar in the lower part of the window. Here
(Soft keys) you can assign a function to one of the function keys (1...5). Click on the

according function key and assign a function via add..

into screen entry.
The access to the soft keys may be configured with or without additional

like e.g. jump

key. This may be set with @5 :
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Password
protection for
soft keys

Set Supervisor-
Password

Set password
level

To prevent unauthorized operating, the CC 03 has an integrated password
protection that enables passwords for up to 8 levels. Access to all
password levels (Level 9) is only allowed with the "Supervisor-Password"
that is defined in your project.

The assignment of the according password level happens in the OP-
Manager. Here you can assign password levels from 1 to 9 according to
the raising importance of the functions assigned to the soft keys. Setting
Level O deactivates the password request.

You may set the passwords for the levels 1 to 8 only at the CC 03. You
need access to the screen "Password" in your project (see standard
project).

For access to this screen, the "Supervisor-Password" is required.

The Supervisor-Password allows full access to all functions of the CC 03.
The Supervisor-Password is transferred to the CC 03 together with the

project. To enter the Supervisor-Password, choose _ﬁ:@- in your project.
The following dialog window appears:

21l Under "Supervisor" you type a password
[Siacmm— [ 1] and set via "Logout Time" the time for
nput field fashes . . . .
_ Caed | which the password is valid after login.
 Time/Date Farmat
Date: DD MMYY 'I Defaults...

OF Pa; | [~ Press Shilt for
Superyisor: |1UU ‘) * Softkeys F1..F5

Logout Time: min " Digits 1.5

You may set a password level for every soft key definition like shown in the
picture.

22 Please regard that the password levels
General I Funclinnsl .
N for integrated standard screens of the CC
e e 03 are preset e.g.:
é--Scraen Mame: Edit passward i
" Feldmber: 0 BN Level 9: Password Edit, OP-Mode
Parameters.

Level 8: ForceVAR

Level 6: System>MPI-Addr

Level 4: System>Dat/Time

Level 2: System>Language

T e | s || Level 0: StatVAR, Password>Logout
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Text/Graphics Lists ~ This object allows you to assign a text to a humeric value, which you can
refer to via a tag (variable).

Mark the object group "Text/Graphics Lists" and add a new object with =

fdd- | assigns a text to a numeric value.

r-0F Manager dermone =0l
He Lok ew Sitem i tieb

DS f 28§ s w |[Engichusy dlaEx|-=M
e —

aix

I bz 1 objecris) selected

' | operationa: unt 0% 03
Completad succasstully

| Exipul o

ST e (555527

The reference to a taT is set in the screen object. Insert a field within a

screen entry with , select the property "Text" at "Display As", choose
the according tag and your list object at "Text List".

o Note!

l Please regard that the output is restricted to texts that are assigned to a
numeric value. Values without text assignment are displayed as "l ".

Integrated screens In delivery state, the CC has integrated standard screens that are
described in the following:

Screen name Usage
Change modes | Switch between Online-, Offline- and Transfer operation
Language Language selection

Edit password | Here you may set the passwords for the different levels
(Default: 100) and login via a password.

Time/Date Date and time input
MPI address Input of MPI address and baud rate
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Emulate project

The OP-Manager provides you with an OP emulator that emulates an

OP 03 on your Windows system. The usage of OP 03 is as the same as
the usage of the CC 03. This allows you to test your project engineering
without further hardware needs.

To start the emulator, you first have to save your project and compile it with

. After the compilation you may start the emulator with w After every
change of the program, you have to recompile it again. The emulator has
the following structure:

20

Operator Panel OP 03

6 7 8 9 0 ENTER

PLCL |Pch |

Area Value
Socreen Number
Event messages

The upper half shows an original OP 03 with line display and keyboard.
The lower half allows you to simulate an event on the internal CPU. Here
you may jump to special screen entries by presetting the according values
res. cause messages.

You may also use the menu option "Switch to Green Cable Mode" to
directly connect your PC with the CC-CPU via Green Cable and test your
programming on the emulator.

When your programming runs error-free on the emulator, you may transfer
your project via MPI into your CC 03.

Note!

Please regard that the CPU emulation only works when you've created
objects of the type "Screen Number" and "Event Messages" in your project
group in the register "Area Pointer".
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Commissioning

Preconditions

Project transfer

Transfer online

Online connection
by Green Cable

* A project has been configured by the OP-Manager and is ready for
download.

 The CC 03 is powered by DC 24V.

For project transfer there are the following possibilities:
» Transfer online
e Transfer by MMC

The online project engineering requires a licensed version of the OP-
Manager! More information may be found at the online help of the OP-
Manager.

In the following the commissioning is described concerning these variants.

Note!
The CC 03 is always to be externally power supplied by DC 24V.

For online transfer the CC 03 is to be connected to the PC via the MPI
interface. Here the VIPA Green Cable or a MPI adapter cable may be
used.

The Green Cable is available from VIPA and has the order number VIPA
950-0KB00. Connect as shown the RS232 interface of your PC and the
MPI interface of the CC 03 by VIPA Green Cable.

RS232 I

Green Cable (VIPA 950-0KB00)

Attention!

» The Green Cable may exclusively deployed directly at the concerning
MP?| jacks of the VIPA components (in between plugs are not
permitted).

» The lengthening of the Green Cable with another Green Cable res. The
combination with further MPI cables is not permitted and causes
damages of the connected components! The Green Cable may only be
lengthened with a 1:1 cable (all 9 Pins are connected 1:1).

2-16
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Online connection
by MPI adapter
cable

Prepare CC 03 for
data transfer

Start transfer at
OP-Manager

With this transfer method the connection happens by a MPI adapter cable.
The MPI converter cables are available from VIPA in different versions. At
the PC side the MPI converter cable may be connected to the RS232
interface or the USB slot depending on the version.

DC 24V

CcCo03 . 1/

(G e— cm m

H:HEJ
= ] el
Al MPI B
[ —
MPI adapter

If the standard project is in the CC 03, you may set the OP mode "Operat.
mode Transfer" via System > OP-Mode, entering the password 100 and

ENTER
confirm with

Now the CC 03 awaits data with "Ready for Transfer".

If the standard project is not yet present the setup menu may be connected
with the following proceeding:

v

Push the key combination + + on the CC 03 and turn it on
again. Hold the keys until the CC 03 branches to the "Setup menu".

ENTER
Choose with "Perform Download from PC" and push

The CC 03 now awaits data with "Ready for Transfer".

ESC

This operation may always be aborted by

Load the OP-Manager with your project on your PC. You may only access
the CC 03 online, if you work with a licensed version.

B

Call the transfer function with a click on :
Select MPI and set the transfer parameters like COM port, baud rate 38400

via 53”&' and confirm your entry.
With configuration is confirmed and the transfer is started.
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Transfer by MMC

Operation

Startup in
delivery state

With a licensed version of the OP-Manager there is the possibility to store
your project as a MMC file. The file may be transferred to a MMC and read
from MMC by the CC 03.

* Load your project in the OP-Manager on your PC and compile the
project.

* Only a licensed version allows you to save your project as cfg-file using
File > Save Blocks as > MMC-File.

» Copy this file to your MMC and rename it to vp3.cfg.
* Insert the MMC into the MMC slot of the CC 03.

* Push the key combination > + v +ESC, switch on the CC 03 and
keep pushing the keys until the CC 03 branches to the "Setup-Menu".

_ v ENTE
* Choose "Perform Load Prog from MMC" by using and push

The CC 03 announces "Storing configuration” and shows a reboot with
"Restarting".

At wrong file name, the message "No program file found" occurs. With
no plugged MMC, you receive the message "No MMC found".

* Now the MMC may be removed

After project transfer the CC 03 starts with the new project.

As soon as the power supply of the CC 03 is switched on it starts
automatically with the project.

OP-Manager

= =l
AR

In delivery state or after an overall reset the CC 03 starts with the standard
project of the OP-Manager.

2-18

HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI Chapter 2 Deployment CC 03 - Operator panel

Deployment operator panel

Switch on The CC 03 starts as soon as it is powered by DC 24V.

Operation via In delivery state, the CC 03 has a standard project where all functions
keyboard required for the operation are integrated.

ENTER
You reach the menu res. the pictures of a loaded project by using

after start-up.
For the navigation the following keys are available:

A
<

res. Navigation to previous res. next picture
res. Navigation to previous res. next picture

Push additionally to navigate horizontal within a picture with

res. and use res. to select for example at hexadecimal
entry the according sign from the character set that you may not enter via
the keyboard.

ENTER
With you leave and accept the date entry.

ESC

With you abort an entry res. you come back to the next
superordinated menu level.

1 5
The keys can be programmed in your project engineering

tool as soft keys and may store picture related functions.
The access to the soft keys can be programmed with or without additional

key. This can be set via }'_,:5- in the OP-Manager from VIPA res.
ProTool from Siemens.

allows you to change the numeric sign res. with + to set
a comma.
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SETUP for data
transfer, error
diagnosis and
contrast setting

Set display contrast

Navigation

Data transfer and
error diagnosis

o chr» Vv
Push the key combination + + simultaneously before
switching on the device to reach the SETUP where basic functions are at
your disposal. Please keep pushing the keys until "Entering Setup " is
monitored in the display.

The setting of the display contrast is limited to the SETUP by using +
res. .
ENTER
The navigation happens with res. , the selection with
ESC

leaves the SETUP again.

The SETUP provides the following functions:
* Setup default prog

This function overwrites the current configuration with the basic
configuration.

e Downl oad from PC

This function prepares the CC to receive configuration data from the
OP-Manager via MPI.

In delivery state the CC has the MPI address 2.

SC
To control the MPI address you may leave the SETUP with 2x
ENTER F4
and call the MPI address and the baud rate via SYSTEM
F4
>> MPI-ADR . These values may only be changed via a

hardware configuration. To return to the SETUP you have to shut down
the CC and turn it on again pushing the according key combination.

ENTER
Select Downl oad from PCand push

After the end of the data transfer the data is checked and stored in the
memory. If everything is OK, the CC starts with the new configuration.

e Display error |og
This causes an output of all error codes stored in the CC.

e Load from WC

This function allows you to transfer your configuration from a plugged
MMC.
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Chapter 3 Deployment CC 03 - CC-CPU

Overview This chapter explains the deployment and the project engineering of the
CC-CPU.

At the beginning there are information of the startup behavior. The chapter
is continued by the addressing, followed by the approach at the project
engineering and parameterization of the CC-CPU.

Another part is the description of the operating modes, the overall reset,
the firmware update, the deployment of the MMC and the MPI slot.

The chapter closes with VIPA specific diagnostics and the test functions
"Control and monitor variable".

The following text describes:

* Address allocation

» Project engineering, parameterization and operation
» Overall reset and firmware update

» Diagnostics entries and test functions

Content Topic Page
Chapter 3 Deployment CC 03 - CC-CPU........cooiiiiiiiiiiiiiieeeeeeeen, 3-1

Start-up DeNavior............oue 3-2

Principles of the address allocation ..............ccccovvvvvviiiiiie e, 3-3

CC-CPU - Project enNgiNEeriNg .........uuuiaiieeeeeieeeiiieae e e e eeeeeeeiiiiaaa e e 3-4

CC-CPU - Operating MOAES.......ccooeeiiiiieiiieeeeeeeeeee e 3-11

CC-CPU - OVErall FESEL......eeeeeeiiie e 3-12

FIrmware UPAate ..........ccoovviiiiiiiii e e e e e aaanns 3-14

VIPA specific diagnOoStIC €NHES .......oiiiieeeiieiiiiiiae e 3-17

CC-CPU - TeSt fUNCHONS......uuuiiiiiiiiiiiiiiiiiiiii e 3-19
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Start-up behavior

Turn on
power supply

Overall reset

Default boot
procedure, as
delivered

Start-up with
empty accu

After power supply is turned on, the CC-CPU switches to the operating
mode that has been selected at the operating mode switch and the
operating panel starts with the recent project res. with the standard project.

Now you may transfer your PLC project from your CPU projecting tool into
the CC-CPU via MPI res. plug in a MMC containing your PLC project
(s7prog.wid) and request an overall reset. For the project engineering of
the operator panel you may load an OP manager project online via MPI
res. load it from MMC as vp3.cfg.

The following picture shows the approach:

Ky b= Ko Bgd
M MR M
R R R

IO
@

s S s S
PW PW PW PW
SF SF SF ISF
FC FC FC FC
MC MC MC MC
3 Sec.
L ===
Note!

The transfer of the user application from the MMC into the battery buffered
RAM respectively Flash memory of the CC-CPU takes always place after
an overall reset or PowerON!

When the CC-CPU is delivered it has been reset.

After a STOP - RUN transition the CC-CPU switches to RUN without
program. If no project is loaded the operator panel starts with the standard
project of the OP manager.

The accu is loaded directly via the integrated power supply by means of a
load electronic and guarantees a buffer of ca. 30 days. If this time is
exceeded, the accu may be totally discharged and the battery buffered
RAM is erased.

Now the CC-CPU executes an overall reset and switches to STOP. This
process is stored in the diagnostic buffer with the entry: "Start overall reset
automatically (unbuffered POWER-ON)".

If a MMC is plugged in, the program on the MMC is transferred into the
RAM. Otherwise the CC-CPU uses the program in the internal flash and
transfers it to the RAM. With empty battery the operator panel
automatically loads the standard project.
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Principles of the address allocation

Overview

Signal states in
the process image

Define addresses
by hardware
configuration

Automatic
addressing

To provide specific addressing of the installed peripheral modules, certain
addresses must be allocated in the CC-CPU.

At the start-up of the CC-CPU, the CPU automatically assigns the addresses
of the I/O periphery starting at 0.

The signal states of the lower addresses (0 ... 127) are saved in a special
memory area called the process image.

The process image is divided into two parts:
» process image of the inputs (PII)
* process image of the outputs (PIQ)

Peripheral area Process image
0 0
Digital module | =P . |ngﬁt3
127 127
128 0
Analog module : Outputs
. . PIQ
1023 127

After every cycle the process image is updated.

You may access the modules with read res. write accesses to the
peripheral bytes or the process image.

To define addresses a hardware configuration may be used. For this, click
on the properties of the according module and set the wanted address.

If you do not like to use a hardware configuration, an automatic addressing
comes into force. First the internal I/O periphery is allocated by 3 bytes,
each starting at 0, then the I/O periphery connected by bus extension are
addressed.

Note!

Please regard that a read and write access to the same address different
modules may be accessed.

The addressing ranges of digital and analog modules are different when
they are addressed automatically.

Digital modules: 0 ... 127
Analog modules: 128 ... 1023
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CC-CPU - Project engineering

General

Preconditions

Installation of the
Siemens hardware
configurator

Including the
GSD file

The project engineering and the address allocation take place in the
Siemens SIMATIC manager as a virtual Profibus system. For the Profibus
interface is standardized also software sided, the functionality is
guaranteed by including a GSD-file into the Siemens SIMATIC manager.

Transfer your project into the CC-CPU via a serial connection to the MPI
interface.

For the project engineering of your Micro-PLC the following requirements
have to be fulfilled:

» Siemens SIMATIC manager is installed on PC res. PG.
» The GSD-file is included to the hardware configurator from Siemens.
» serial connection to the CC-CPU (e.g. "Green Cable" from VIPA).

Note!

The configuration of the CC-CPU requires a thorough knowledge of the
Siemens SIMATIC manager and the hardware configurator from Siemens!

The hardware configurator is a component of the Siemens SIMATIC
manager. It serves the project engineering. A list of modules that can be
configured by this tool can be obtained from the hardware catalog.

For the deployment of the CC 03 the inclusion of GSD file from VIPA in the
hardware catalog is required. You will find the CC 03 under the according
order no. 603... in the GSD VIPA_11x.GSD for the System 100V.

» Copy the VIPA GSD-file into VI PA_11x. GSD your GSD directory
... \siemens\step7\s7data\gsd.

» Start the Siemens hardware configurator.
* Close all projects.

* Goto Options > Install New GSD.

* Enter VIPA_11x.GSD.

» Refresh the hardware catalog via
Options > update catalog.

Now the modules of the VIPA System 100V and the CC 03 variants from
VIPA have been integrated into the hardware catalog and are available for
configuration. Here you may also find the extension modules that may be
connected via the system bus expansion.
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Steps of project
engineering

To be compatible with the hardware configurator from Siemens, you have
to configure the CC 03 as a virtual Profibus system following these steps:

Create a new project System 300.
Include a profile rail from the hardware catalog.

You find the PLC with Profibus master in the hardware catalog under:
Si mat i ¢300/ CPU- 300/ CPU315- 2DP/ 6ES7 315- 2AF03- 0ABO.

Add the CPU 315-2DP (6ES7 315-2AF03-0ABO).
Assign a Profibus address for your master (except 1).

Click on DP and choose the operating mode "DP master” in the object
properties and confirm with OK.

Via a click on "DP" with the right mouse button, the context menu opens.
Choose "Insert master system". Create a new Profibus subnet via NEW.
Attach the system "VIPA_CPU11x" to the subnet. The respective entries
are located in the hardware catalog under PROFIBUS DP > Additional
Field Devices > 10 > VIPA_System_100V. Assign the Profibus address
1 to this slave (VIPA 11x.GSD required). Profibus address 1 is
mandatory!

Place your CC 03 in the configurator at slot O by dragging and dropping
it at the according no. 603... from the hardware catalog to the slot O.

Slot 0 is mandatory!

[l Hw Kanlig - [cc03 (Kanfiguratian) — CC_03]

Bl Stefion Edit Inset FLC Wiew Options Window Help S|
Diz{elo %) & ®(e| dbjal o w2 |
jErwme encard |
1 & PROFIBUSI1): DP master systern (1) ~[§ 231180704141 2Bk +/ 1A
] CE1I315. 2D} ~[{ 2311800 Al BB
=3 i Tl vPe_Cl 231-1FDO0 Al4x1EBic
CPL11c 232-18D50 AD44128it Uriin
!III[ [ 23218060 A04:12Bit Uniw
~[{ 23418050 Al2/802412Bit
24018400 CP240.2 (45O

240-1BA00 CP240-2 (STR/E
- (4 240-1BA00 CP240-2 (39644
~|§ 240-1BA10 CP240-2 (MODE
240-1CAN0 CP240-2 (A5CI)
240-1CA00 CP240-2 (STR/E
- (4 240-1CA00 CP240-2 (39644
~|§ 2401CA10 CP240-2 (MODE
250-1BAN0 FM250 1MHzZ:
26018500 FM250-551
~|§ 2531BA00 FM253

-4 254-1BAD0 FM254
-..__.- J

¢ B03-1CC21CC03
BO3-1CC20 Co03

- |§ B03-2CC00 CCo3

BO3-2CC20 CC03

b7 4IPS Susstem 2N/ | _'LI
»
il

Press F1 to get Help [ L]

The address areas of the in-/output periphery and the slots of the
system bus extension are created and may be changed at any time.

Now you may include modules that may be connected via the system
bus extension into the CC 03 via slot 1...4. For this, select the according
module in the hardware catalog and place it to the according slot.

Save your project.
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Parameter
setting

CPU parameter

Supported
parameters

The CC-CPU has different parameters, that you may parameterize in the
hardware configurator from Siemens via the concerning CPU-"properties".

* The adjustments, concerning

the CC-CPU are to be found in the

properties of the CPU 315-2 DP.

» Adjustments concerning the 1/O periphery are to find under the
"Properties" of the CC 03 like e.g. 603-2CC21.

The parameterization is to be described here.

Via double click on the CPU 315-2 DP, the parameterization window of

your CC-CPU may be reached.

Via the registers you have access to all parameters of the CC-CPU.

= o
Ja

n
routing. 57 Ca

Order Mo/ fimwars  BES7 315-24F03-04B0 /1.2
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Dl(e-? % & Ble| sjalfme] %8 el
ZEnd | ]|
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: -] z401ca10CP2402 (M
= 250-1BAD0 FM250 1MH
: 250-1BS00 FM250-551
253-1BA00 FM253
-[§ 254100 FM254
603-1CC00 CC03

Slot| [§ Modue Order numt

"2 [[fcPu3152DP BES7 315.

] o

£03-1CC20 CCO3
£03-2CC00 CC03
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Insettion possble

The CC-CPU doesn't evaluate all parameters that you may parameterize in
your projecting tool. The following parameters are evaluated by the CC-

CPU at this time:

General :
MPI address of the PLC
baudrate (19.2kBaud, 187kBaud)
maximum MPI address
Start-up:
Start-up at scheduled
configuration not equal...
Ready message from module
Transfer of parameters to...
Remanence :
No. of bit memory bytes from MBO
Number of S7-Timer from TO
Number of S7-Counter from Z0
Protection:
Protection level via password ...

Time alarm :
OB10 : Execution
Active
Start date
Time-of-day
Prompter alarm :
OB35: Execution
Cycle / pulse marker:
Cycle watching time
Cycle load due to communication
OB85 call at periphery access
error
Timing flags with marker byte no.
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Parameter of the For the parameterization of the in-/output components of the CC 03 double
I/O components click at slot O of the CC 03.
_ HW Conliy - [STMATIC 300(1 ) {Canfigurativn) = vl PSLIES)
w & - reg alzlx
DIS(E-{2 % &) le| delisl B 2 vl
o | atal

Profiles  |Siandad =

N —— R i . BIEIABIEEL 5]
11 D60 macbas sustue | 2311000 Ak BB
z Enmals-zw & vl I
= i ks 1D |
e o vt =]
Ot
= Addveer
st @ P [B 2] 1 £
End:
Process image. 17 T |
It
St ) = ¥ 5|
End. 2 J:I
|
- [ 3 —
] ) v CRUTIN : : = [ 5030000 CC03
iz §03-10C20 CC03
50320000 CC0R
Cancsl we |-

imemciy, MF] connecton singe-tir
[arguaten 10 4 mocuk

Inssrtion poesidie o

Now you may alter the address assignment of integrated in-/output
components via "Address/ID" like e.qg. for the 603-1CC21.

Parameter Profibus  The register "Parameter” allows you to enter, for example for the CC 03
with integrated Profibus-DP slave 603-2CC21, parameters for the Profibus
connection.

The Profibus section maps its data area into the memory area of the CC-
CPU. The assignment of the areas may be done in the register

"Parameter".
Y
Address 71D F‘avamelerAss\gnmentI ) - .
— - Input addr.: Address for receive data via Profibus
B e e amtors Input length: Length of the data area of the receive data
[£] dps ch 1t input adr. 1] . .
Ej‘zﬁt“"sf“f";, 0 Output addr.: Address for send data via Profibus
s ch 1 outpol k.
P i Output length: Length of the data area of the send data
[] dps ch 1: diag. adr.
e e Prm Addr.: Address of the 24Byte parameter data of the
[Z] dps ch 1: PROFIBUS DP address 5
master
[£] User_Prm_Data(Dto 7) 10,02,00,00,00,00,00,00 . . i
] e Pim Data(eto 15) 09,57, 08,FF, 05,7, 05,22 Diag Addr.: Address of the 5Byte user diagnosis data
Stat Addr.: Address of the 2Byte status area
Profibus DP Addr.: Profibus address of the DP slave
e Heln

More detailed information is to be found in the chapter "Deployment of the
CC 03 under Profibus".
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Project transfer

Transfer via MPI

Terminating resistor

Approach

There are 2 options for the transfer of your project into the CC-CPU:
» Transfer via MPI
» Transfer via MMC by means of a card reader

The structure of a MPI network is in principal the same as the structure of a
1.5MBaud Profibus network. That means, the same rules are valid and you
use for both networks the same components.

Per default, the MPI network is working with 187.5kBaud.
Every participant at the bus identifies itself with an unique MPI address.

You connect the single participants via bus interface plugs and the Profibus
bus cable.

A cable has to be terminated with its ripple resistor. For this you switch on
the terminating resistor at the first and the last participant of a network or a
segment.

Please make sure that the participants with the activated terminating
resistors are always provided with voltage during start-up and operation.

e Connect your PG res. your PC via MPI with your CC-CPU. If your PG
has no MPI functionality you may use the VIPA "Green Cable" for a
point-to-point connection. The VIPA "Green Cable" has the order no.
VIPA 950-0KB00 and may only be used with VIPA components! Please
regard the hints for the deployment of the Green Cable in chapter 1.

» Configure the MPI slot of your PC by monitoring them in the SIMATIC
manager from Siemens under Options > Set PG/PC Interface. Set the
parameters of your MPI network under "PC Adapter MPI" in the register
MPI and enter your COM interface and the baud rate 38400 under
"Local connection" (see following page).

* Now choose the components you want to transfer and start the transfer
to the CC-CPU with PLC > Upload Station.

» For more security, install a MMC and transfer the application program to
the MMC by clicking on PLC > Copy RAM to ROM.
During the write operation the "MC"-LED at the back side of the CC 03
is blinking. For internal reasons the message signalizing completion of
the write operation arrives too soon. The write operation is only
complete when the LED has been extinguished.

3-8
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Configure MPI for

Hints for the configuration of a MPI
documentation of your programming software.

interface are to find in the

Here we only want to show the usage of the "Green Cable" from VIPA
together with the programming tool from Siemens.

The "Green Cable" establishes via MPI a serial connection between the
COM-interface of the PC and the MP?| jack of the CC-CPU.

Please regard, that you may use the "Green Cable" exclusively at the MP?|
jacks of the Components from VIPA!

» Start the SIMATIC manager from Siemens.
* Choose Options > Set PG/PC Interface

- The following dialog window appears, where you may configure the
according MPI slot:

* Choose the "PC Adapter (MPI)" in the list, probably you may have to

add it first and Click on &

- In the following 2 sub dialogs you may configure your PC adapter like
shown in the picture.

.
MPI | Local Connection |

- Station Parameter
I PG/PC s the anly master on the bus
Lddress: |EI 3:

| ————TTeout: IM 'I

= Metwork Parameter
Transmission B ate: lm
Highest Mode Address: il =

{
oK | Default | Cancel | Help

Properties - PC Adapter[MPI]

WPl Local Connection |

LCOM Port:

Transmission Rate:

aK I Default Cancel Help

Green Cable
Attention!
Set PG/PC Interface E
Access Path |

Access Point of the Application:
[STONLINE (STER7) - PC AdapterFI) =l
[Standard for STEP 7)
Interface Parameter Assignment Used
|PC AdapterMPI) Froperies —
[ CPS511[PROFIBUS) ;I
(B PLlamberhivio,

C Adapter(MFI) Copy..
PR TR LS Deleiz
PC/PP oable[PFI) =
[Assigning Parameters to the Device Driver
far & PC Adapter [PCMPI Cable]]

Interfac:
’7 Add/Femave: Select.
Cancel Help
Test

In the Register "MPI", the
default settings are
recommended. Please regard
that m has influence
on the settings at "Local
connection”.

At "Local connection" you

choose the COM port and set,
for the communication via MPZI,
the transfer rate at 38400bps.

Close both windows with

S

To test the connection, plug the VIPA Green Cable to the COM interface of

your PC and to the MP?l jack of your CC-CPU.

Via PLC > Display Accessible Nodes you reach the CC-CPU with the
preset MPI address 2.

HB116E - CCO3 - Rev. 10/40
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Transfer via
MMC

Transfer
MMC - RAM - ROM

Transfer
RAM - MMC - ROM

Transfer control

As external storage medium a MMC is deployed. The MMC (Multi Media
Card) serves as external transfer medium for programs and firmware for,
among others, it provides the PC compatible FAT16 file system. With an
overall reset or PowerON the MMC is automatically read. There may be
stored several projects and sub-directories on a MMC storage module.
Please consider that the current project is stored in the root directory and
has one of the in the following described file names.

Always after an overall reset and PowerON the CC-CPU tries to load a
user program from the MMC into the battery-buffered RAM or in the Flash
memory. Here the following file names may be assigned to the project
depending upon the desired functionality:

+ S7PROG.WLD
After overall reset the user program S7PROG.WLD is transferred into
the battery-buffered RAM.

+ S7PROGF.WLD (starting with Firmware-Version V. 3.8.6)
After overall reset the user program S7PROG.WLD is transferred into
the battery-buffered RAM and additionally into the Flash memory. An
access to the Flash memory takes only place at empty battery of the
buffer and when no MMC with user program is plugged-in.

« AUTOLOAD.WLD
After PowerON the user program AUTOLOAD.WLD is transferred into
the battery-buffered RAM.

When the MMC has been plugged-in, the write command stores the
content of the battery-buffered RAM as S7TPROG.WLD at the MMC. The
write command is controlled by means of the Siemens hardware
configurator via PLC > Copy RAM to ROM. During the write process the
"MC"-LED of the CC-CPU is blinking. When the LED expires the write
process is finished. Simultaneously a write process into the internal Flash
memory of the CC-CPU takes place.

After a write process onto the MMC, an according ID event is written into
the diagnostic buffer of the CC-CPU. To monitor the diagnostics entries,
you select PLC > Module Information in the Siemens SIMATIC manager.
Via the register "Diagnostic Buffer" you reach the diagnostics window.

The following events may occur:

Event-1D Meaning

0xE100 MMC access error

0xE101 MMC error file system

0xE102 MMC error FAT

0xE200 MMC writing finished

0xE300 Internal Flash writing finished

More information to the event IDs may be found at the end of this chapter.

Note!

If the size of the user application exceeds the user memory of the CC-
CPU, the content of the MMC is not transferred to the CC-CPU.

Before the transfer execute a compression, for this does not automatically
happen.

3-10
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CC-CPU - Operating modes

Overview

Operating mode
STOP

Operating mode
START-UP

Operating mode
RUN

The CC-CPU there are 3 operating modes:

Operating mode STOP
Operating mode START-UP
Operating mode RUN

Certain conditions in the operating modes START-UP and RUN require a
specific reaction from the system program. In this case the application
interface is often provided by a call to an organization block that was
included specifically for this event.

The application program is not processed.

If there has been a processing before, the values of counters, timers,
marker and the process image are retained during the transition to the
STOP mode.

Outputs are inhibited, i.e. all digital outputs are disabled.
RUN-LED off
STOP-LED on

During the transition from STOP to RUN a call is issued to the start-up
organization block OB 100. The length of this OB is not limited. The
processing time for this OB is not monitored. The start-up OB may issue
calls to other blocks.

All digital outputs are disabled during the start-up, i.e. outputs are
inhibited.

RUN-LED blinks

STOP-LED  off

When the CC-CPU has completed the start-up OB, it assumes the
operating mode RUN.

The application program in OB 1 is processed in a cycle. Under the
control of interrupts other program sections can be included in the cycle.

All timers and counters being started by the program are active and the
process image is updated with every cycle.

The BASP-signal (outputs inhibited) is deactivated, i.e. all digital outputs
are enabled.

RUN-LED on
STOP-LED  off
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CC-CPU - Overall reset

Overview During the overall reset the entire user memory (RAM) of the CC-CPU is
erased. Data located in the memory card is not affected.

You have 2 options to initiate an overall reset:
* initiate the overall reset by means of the function selector switch
* initiate the overall reset by means of the Siemens hardware configurator

Note!

You should always issue an overall reset to your CC-CPU before loading
an application program into your CC-CPU to ensure that all blocks have
been cleared from the CC-CPU.

Overall reset by Condition

means of the The operating mode of the CC-CPU is STOP. Place the function selector
function selector on the CC-CPU in position "ST" - The S-LED is on.

Overall reset

» Place the function selector in the position MR and hold it in this position
for app. 3 seconds. —» The S-LED changes from blinking to permanently
on.

» Place the function selector in the position ST and switch it to MR and
quickly back to ST within a period of less than 3 seconds.
- The S-LED blinks (overall reset procedure).

* The overall reset has been completed when the S-LED is on
permanently. —» The S-LED is on.

The following figure illustrates the above procedure:

g b PG

Z0no

R R
S S S S
PW PW PW PW
SF SF SF SF
FC FC FC FC
MC MC MC MC
3 Sec.
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Automatic reload

Overall reset via
hardware
configurator from
Siemens

Automatic reload

At this point the CC-CPU attempts to reload the parameters and the
program from the memory card. — The lower LED (MC) blinks.
When the reload has been completed the LED is extinguished. The

operating mode of the PLC will be STOP or RUN, depending on the
position of the function selector.

Condition

The operating mode of the CC-CPU has to been stopped.
You may place the CC-CPU in STOP mode by the menu command
PLC > Operating mode.

Overall reset

You may request the overall reset by means of the menu command PLC >
Clear/Reset.

In the dialog window you may place your CC-CPU in STOP mode and start
the overall reset if this has not been done as yet.
The S-LED blinks during the overall reset procedure.

When the S-LED is on permanently, the overall reset procedure has been
completed.

At this point the CC-CPU attempts to reload the parameters and the
program from the memory card. - The "MC"-LED blinks.

When the reload has been completed, the LED is extinguished. The
operating mode of the PLC will be STOP or RUN, depending on the
position of the function selector.
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Firmware update

Overview

Read firmware
version

Load firmware via
ftp.vipa.de

The CC 03 offers you the option to execute a firmware update via MMC
using the reserved file name firmware.bin or the update software and the
Green Cable from VIPA.

The 2 last recent firmware versions can be downloaded in the service area
of www.vipa.de and from the ftp server ftp.vipa.de.

Attention!

Please be very careful with loading a new firmware. Under certain
circumstances you may destroy your CC 03, for example if the voltage
supply is interrupted during transfer or if the firmware file is defective.

In this case, please call the VIPA hotline!

Please also regard that the update version has to be different from the
existing version, otherwise no update will happen.

If you didn't execute a firmware update before, you may find the recent
firmware version on the label on the backside of your CC 03.

To display ftp-sites in your web browser you may have to adjust the
following settings:

Internet Explorer (ftp access ability since V. 5.5)
Options > Internet options, register "extended" in the area "Browsing":
- activate: "Activate directory view for ftp-sites"
- activate: "Use passive ftp..."

Netscape (ftp access ability without further adjustments since V. 6.0)

If you have problems with the ftp access, please ask your local system
operator.

To download the firmware file, order no. and version no. (HW) are required.
These ID numbers mark the storage directory of the concerning firmware.
For example: The firmware file of a CC 03 with the order no. 603-2CC21
and HW no. 1 is stored under the file name 603-2cc21_al.xxx (xxx is the
firmware version).

* Type the address www.vipa.de.

» Click Service > Download > Firmware Updates in the navigation bar and
download the according firmware for your CC.

» Extract the zip-file into the wanted directory on your PC.

* If you want to execute the update with the Green Cable, an update
software is required that you may download under "Software Tools" in
the download area.

3-14
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Transfer firmware
from MMC
into PLC

Firmware update
via Green Cable
and "Updater"

There may be several projects and directories on one MMC. Please regard
that the recent firmware file for the CC 03 has to be stored in the root
directory, i.e. on the most upper level. To enable the identification of this
file as firmware, rename the file into firmware.bin.

Install your MMC reading device and plug in a MMC. Transfer the file
firmware.bin to your MMC.

Set the RUN-STOP lever of the CC 03 in position STOP.
Turn off the power supply.

Plug the MMC with the firmware file into the CC-CPU. Please take care
of the plug-in direction of the MMC.

Turn on the power supply.

After a short boot time, the alternate blinking of the LEDs SF and FC
shows that a file has been found on the MMC.

Start the transfer of the firmware by tipping the RUN/STOP lever into
position MRST within 10s. The PLC shows the transfer via a LED
running light.

During the update process, the LEDs SF, FC and MC are blinking
alternately. This process may last several minutes.

The update is ready and error free when all CC-CPU-LEDs are on. At
fast blinking, an error has occurred.

To update the firmware via Green Cable, the Green Cable from VIPA and
the software tool "Updater" are required. The software can be downloaded
from www.vipa.de. Load the Updater and extract the zip-file into a directory
of your PC.

Start the Updater with PLC_up.exe. The following dialog window appears:

L=

0. Flug In the Download-wire |

1. Select a serial Interface | ;I

@« COM1 ( COM3
 COMZ  ( COM4

setup I

2. reset Device by power up

3 connect

4 are you {connected: now?
if not, repeat step 2. and 3.

Correct

Wrang ! +  Green Cable

5. werify Hardware

werfy hardware I
E. update the Device iniaye —

dovsrload | cross the

. boards !
7. power down the Device
and unplug the Download-wire

hold down
while L
Power ON

LIRS Y]

A more detailed description of the approach is on the following page.
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Continued to 0. Connect the COM interface of the PC and the MP?l jack of your
firmware update CC 03 via the Green Cable.
via Green Cable to1l. Type the COM interface (you should not alter the setup).
and "Updater to 2. Turn off the CC, hold the RUN/STOP lever in position MRST and
turn on the CC.
Now the CC 03 is ready for the firmware update and monitors this
1. Plug In the Download-ie by turning all LEDs on.
1. Select a senal Interface to 3. Click on connect I in the Updater.
ﬁ Eg:; :: Egm to4. A connection to the CC 03 is established and shown via the
el | message [connected].
If an error message appears instead, repeat the steps above with
2. reset Device by power up another COM interface.
3___comet | to 5. At error free connection click on ¥y hardware |
R s Your CC 03 is now prepared for data transfer.
if nat, repeat step 2. and 3. |
5. verfy Hardware | to 6. A click on dawnload | opens a file selection window. Choose
L erfybedire | the according firmware and start the download with - ©PE
B. update the Device " . f :
o | If the error message "The selected file doesn't fit to your

7. power down the Device
and unplug the Download-ie

hardware" appears you may have been tried to download a
firmware that is not compatible to your CC 03. With a valid
firmware version, the update process starts. This process may last
several minutes and is shown in a process bar.

After the download, the following window should appear:

& Updater ¥1.07

0. Plug In the Download-#ire

1. Select a senal Interface

2 rezet Device by power up
3 cannest

4. are you <connecteds now?
if not, repeat step 2. and 3.

—
5. wenfy Hardware hald down
e hardviare I ) while %o
; il Power ON
E. update the Device always i
doyrload I crass the yaid
¥

7. power down the Device

L B <gectar 14 programmed>
{ NI AN <gector 15 programmed:>

<gector 16 programmed:=
T <gector 18 programmed:=

ANENRRNNNNNRNENNNNENRNNNENERNANREN
<sectar 12 prograrmmed: -

<gector 13 programmed:=

<done=

Carrect Wrang | Green Cable

boards |

and unplug the Download-Wire

to7  Turn off the power supply of your CC 03, disconnect the Green
Cable and turn on the power supply again. Now the CC 03 is
ready with the new firmware.

If your CC 03 does not start anymore, an error occurred during the
firmware update. Please call the VIPA hotline.
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VIPA specific diagnostic entries

Entries in the
diagnostic buffer

Monitoring the
diaghostic entries

You may read the diagnostic buffer of the CC-CPU via the Siemens
manager. Besides of the standard entries in the diagnostic buffer, the VIPA
CPUs support some additional specific entries in form of event-IDs.

To monitor the diagnostic entries you choose the option PLC > Module
Information in the Siemens SIMATIC manager. Via the register "Diagnostic

Buffer" you reach the diagnostic window:

ﬁlh‘ludule Information - CPU 315-2 DPF ONLINE 101 x|
Path: |.-5-.|:|:essi|:ule ModeshMPl = 2 [directly] Operating mode of the CPU: & STOP
Status: OFK
Tirne System | Perfarmance D ata I Communication I Stacks
General Diagnostic Buffer | b erniony I Scan Cycle Time
Events: [T Eilter zetings active

Mo, | Time of day | D ate | Event | -

1 04:05: 39:060 pm 01/08/03  STOP caused by |/0 management

2 04:05:39:000 pr 01/08/03  Ewent |D: 168 EO04

3 04:05: 35:0380 pm MA08/03  kode tranzition from STOP b o

4 04:05: 35:020 prm MA08/03  Request for automatic warm | V I PA_ I D

4] 04:05:35:000 pm 01/08/03  Ewvent |D: 164 EQD4

B 04:05: 23:000 pm 01/03/03  Power on backed up

7 04:05: 22:000 prn MA08403  Power failure

a 014:03:31:060 prm m/08/03  STOP cauzed by 10 management j

Detailz on Event: 19 of 24 Event [D: 168 4302

M ode transition from STARTUP to RUM -

Startup information:

- Time far time stamp at the lazt non backed up power on

- Single processor operation

Current/last startup bupe:

- W' arm restart tiggered by switch setting; last powver on backed up j
Save bz, | Settings... | [pen Block Help an Event |

Cloze | Update | Prirt.... | Help |

The diagnosis is independent from the operating mode of the CC-CPU.
You may store a max. of 100 diagnostic entries in the CC-CPU.

The following page shows an overview of the VIPA specific Event-IDs.

HB116E - CCO3 - Rev. 10/40
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Overview of the

Event-IDs

Event-ID

Description

OxE003

Error at access to I/O devices
Zinfol: I/0O address
Zinfo2: Slot

OXE004 | Multiple parameterization of a I/O address
Zinfol: 1/0O address
Zinfo2: Slot
OXEO005 |Internal error — Please contact the VIPA-Hotline!
OxEO06 |Internal error — Please contact the VIPA-Hotline!
O0xEOQ7 | Configured in-/output bytes do not fit into 1/0O area
OxEOO08 |Internal error — Please contact the VIPA-Hotline!
OxEOQ9 |Error at access to standard back plane bus
OxEO010 |Not defined module group at backplane bus recognized
Zinfo2: Slot
Zinfo3: Type ID
OxEO11 |Master project engineering at Slave-CPU not possible or wrong slave configuration
OxEO12 |Error at parameterization
O0xEOQ13 |Error at shift register access to VBUS digital modules
OxEO14 |Error at Check_Sys
OXEO015 |Error at access to the master
Zinfo2: Slot of the master (32=page frame master)
OxXE016 |Maximum block size at master transfer exceeded
Zinfol: I/O address
Zinfo2: Slot
OxEO17 |Error at access to integrated slave
0xEQ018 |Error at mapping of the master 1/0O devices
OxEO19 |Error at standard back plane bus system recognition
OXEOL1A | Error at recognition of the operating mode (8 / 9 Bit)
OXEOCC | Communication error MPI / Serial
OxE100 | MMC access error
OxE101 |MMC error file system
OxE102 |MMC error FAT
OxE104 | MMC error at saving
0xE200 | MMC writing finished (Copy Ram to Rom)
0xE210 |MMC reading finished (reload after overall reset)
O0xE300 |Internal Flash writing ready (Copy RAM to ROM)

3-18
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CC-CPU - Test functions

Overview

Debug > Monitor

For troubleshooting purposes and to display the status of certain variables
you can access certain test functions via the menu item Debug of the
Siemens SIMATIC manager.

The status of the operands and the VKE can be displayed by means of the
test function Debug > Monitor.

You can modify and/or display the status of variables by means of the test
function PLC > Monitor/Modify variables.

This test function displays the current status and the VKE of the different
operands while the program is being executed.

It is also possible to enter corrections to the program.

Note!
When using the test function "Monitor" the PLC must be in RUN mode!

The processing of statuses can be interrupted by means of jump
commands or by timer and process interrupts. At the breakpoint the CC-
CPU stops collecting data for the status display and instead of the required
data it only provides the PG with data containing the value 0.

For this reason, jumps or time and process interrupts can result in the
value displayed during program execution remaining at 0 for the items
below:

» the result of the logical operation RLO

» Status / AKKU 1

* AKKU 2

» Condition byte

» absolute memory address SAZ. In this case SAZ is followed by a "?".

The interruption of the processing of statuses does not change the
execution of the program. It only shows that the data displayed is no longer
valid from that point on where the interrupt occurred.
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PLC >
Monitor/Modify
variables

This test function returns the condition of a selected operand (inputs,
outputs, flags, data word, counters or timers) at the end of program
execution.

This information is obtained from the process image of the selected
operands. During the "processing check” or in operating mode STOP the
periphery is read directly from the inputs. Otherwise only the process
image of the selected operands is displayed.

Control of outputs

This function allows you to set the outputs to a wanted signal state. Here
the command output lock for the outputs is released ignoring the user
application. The process image is not altered. You may use this function to
control the cabling and the correct operation of output modules.

Attention!

At direct access of outputs you must ensure safety for humans and
machine.

Control of variables
The following variables may be modified:
I,Q,M, T, CandD.

The process image of binary and digital operands is modified
independently of the operating mode of the CC-CPU.

When the operating mode is RUN the program is executed with the
modified process variable. When the program continues they may,
however, be modified again without notification.

Process variables are controlled asynchronously to the execution sequence
of the program.

3-20
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Chapter 4

Overview

Content

Deployment CC 03DP with Profibus-DP

Content of this chapter is the deployment of the CC 03DP with Profibus. It
includes all information required for deploying an intelligent Profibus-DP
slave.

The following text describes:

General information to Profibus-DP

Project engineering and parameterization of the CC 03DP for Profibus
Diagnostics and status messages

Installation and commissioning

Topic Page
Chapter 4  Deployment CC 03DP with Profibus-DP............ccc......... 4-1
PHNCIPIES. ... e 4-2
Project engineering CC 03DP ........coovviiiiiiiiii e 4-7
DP Slave parameterS. ... ..o 4-12
Diagnostics fUNCLIONS ..........ooovviiiiiie e 4-15
Status message internal to CC-CPU .........ccooiiiiiiiiiiiiiiii e 4-18
Profibus installation guidelines ............cooovuiiiiiiieee e, 4-20
COMMUSSIONING ...ttt e e a e e e e e et a e e e e e e e e eeneennns 4-25

HB116E - CCO3 - Rev. 10/40 4-1



Chapter 4 Deployment CC 03DP with Profibus-DP Manual VIPA HMI

Principles

General

Profibus-DP

Master and Slaves

Profibus is an international open field bus standard for building,
manufacturing and process automation. Profibus defines the technical and
functional properties of a serial field bus system that can be used to create
a network of distributed digital field-automation equipment on the lower
(sensor-/drive level) to middle performance level (process level).

Profibus comprises various compatible versions. The specifications
contained in this description refer to Profibus-DP.

Profibus-DP is particularly suitable for applications in production
automation. DP is very fast, offers Plug'n'Play and is a cost-effective
alternative to parallel cabling between PLC and the distributed periphery.
Profibus-DP is conceived for high-speed data exchange on the sensor-
drive level. This is where central controllers like PLCs communicate via
fast, serial connections with distributed in- and output devices.

During a single bus cycle the master reads the input values from the
various slaves and writes new output information into the slaves.

Profibus distinguishes between active stations (masters) and passive
stations (slaves).

Master equipment

Master equipment controls the data traffic on the bus. There may be also
several masters at one Profibus. This is referred to as multi-master
operation. The bus protocol establishes a logical token ring between the in-
telligent devices connected to the bus.

A master can send unsolicited messages if it has the bus access
permission (Token). In the Profibus protocol these masters are also
referred to as active stations.

Slave equipment

Typical slave equipment holds data of peripheral equipment, sensors,
drives and transducers. The VIPA Profibus couplers are modular slave
devices, which transfer data between the periphery and the leading master.

These devices do not have bus access permission in accordance with the
Profibus standard. They can only acknowledge messages or transfer
messages to a master if requested by the respective master. Slaves
occupy a very limited part of the bus protocol. Slaves are also referred to
as passive stations.
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Communication

Master to master

Master slave
procedure

The bus communication protocol provides two procedures for accessing
the bus:

Communications with the master is also referred to as token passing
procedure. Token passing guarantees that the station receives access
permission to the bus. This access right to the bus is passed between the
stations in form of a "token". A token is a specific message that is
transferred via the bus.

When a master is in the possession of the token it also has the access
right to the bus and can communicate with all other active and passive
stations. The token retention time is defined when the system is being
configured. When the token retention time has expired the token is passed
along to the next master that acquires the bus access rights with the token
so that it can communicate with all other stations.

Data is exchanged in a fixed repetitive sequence between the master and
the slaves assigned to the respective master. When you configure the
system you define which slaves are assigned to a certain master. You can
also specify which DP slave is included in the cyclic exchange of
application data and which ones are excluded.

The master-slave data transfer is divided into parameterization,
configuration and data transfer phases. Before a DP slave is included in
the data transfer phase the master verifies during the parameterization and
configuration phase, whether the specified configuration agrees with the
effective configuration. This verification process checks the device type,
format and length as well as the number of inputs and outputs. This
provides you with effective protection against configuration errors.

The master handles application data transfers independently. In addition
you can also send new configuration data to a bus coupler.

If in the status DE "Data Exchange" the master is sending new basic data
to the slave and the responding telegram of the slave transfers the recent
input data to the master.
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The principle of
data transfer
operations

V-Bus cycle

DP cycle

The data exchange between the DP master and the DP slave is performed
in a cycle using send and receive buffers.

DP-Master

Input [@] [U] Output

(Profibus-DF b ol e

CC 03 with DP-Slave

Communikation V-Bus 110
Processor

buffer send

PI

PQ

buffer receive

£

- ( DP-Zyklus }—————— V-Bus-Zyklus
|
|
|

PI: Process image of the Inputs
PQ: Process image of the Outputs

In one V-Bus cycle (i.e. VIPA backplane bus) all input data of the CC-CPU
are collected in the PII and all output data from the PIQ are transferred to
the output modules. After the data exchange is completed, the PII is
transferred to the sending buffer (buffer send) and the content of the input
buffer (buffer receive) is transferred to PIQ.

In one Profibus cycle the master contacts all its slaves with a data
exchange. There the memory areas assigned to the Profibus are written
res. read.

Afterwards the DP master transmits data of the input area to the receive
buffer of the communication processor and the data of the send buffer is
transferred into the Profibus output area.

The DP master to DP slave data exchange on the bus is repeated cyclically
and does not depend on the V-Bus cycle.
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V-Bus cycle
DP cycle

Data consistency

Restrictions

Diagnosis

To guarantee a simultaneous data transfer the V-Bus cycle time should
always be same or lower than the DP cycle time.

In the delivered GSD you'll find the parameter min_slave_interval = 3ms.

Thus guarantees that the Profibus data on the V-Bus is updated at least
every 3ms. Though you are allowed to execute one Data Exchange with
the slave every 3ms.

Data is referred to as being consistent, if it has the same logical contents.
Data that belongs together is: the high- and low-byte of an analog value
(word consistency) and the control and the status byte with the respective
parameter word required to access the registers.

The data consistency of communication between periphery and control is
basically secure within the complete range.

Profibus guarantees the consistency with the required length.

Please take care for the correct type to take over the consistent data from
the Profibus master into the CPU.

Hints for this are to be found in the manual of your Profibus master.

When a high-level master fails this is not recognized automatically by the
CPU. You should always pass along a control byte to indicate the presence
of the master thereby identifying valid master data.

There is a wide range of diagnosis functions at Profibus-DP to allow a fast
error localization. The diagnostics data are broadcasted by the bus system
and summarized at the master.
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Transfer medium

Profibus-DP via
RS485

Addressing

GSD files

As transfer medium the CC 03 Profibus system uses an isolated twisted-
pair cable based upon the RS485 interface or a duplex photo cable. The
transfer rate is for both methods max. 12Mbaud.

The RS485 interface is working with voltage differences. Though it is less
irritable from failures than a voltage or a current interface. The network
may only be built up in linear structure. Your CC 03 includes a 9pin "DP"
slot where you connect the CC 03DP slave into the Profibus network as a
slave.

The bus structure under RS485 allows an easy connection res. disconnec-
tion of stations as well as starting the system step by step. Later
expansions don’'t have any influence on stations that are already
integrated. The system realizes automatically if one partner had a fail down
or is new in the network.

Every partner of the Profibus network has to identify itself with a certain
address. This address may be exist only one time in the bus system and
has a value between 1 and 125.

At the CC 03 you choose the address via your software tool.

To configure the slave connections in your own configuration tool, you've
got all the information about your VIPA-modules in form of an electronic
data sheet file.

Structure and content of this file are dictated by the Profibus User
Organization (PNO) and can be seen there.

Install this file in your configuration tool. Look for more information below
under "Project engineering CC 03DP" or in the online help of the according
tool.

The following GSD-files are required:

GSD required for

VIPA_11x.GSD | project engineering I/O components of CC 03 as
"CPU 11x" at slave side

VIPAO4Dx.GSD | connection CC 03DP as "CPU 11xDP" to master system

4-6
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Project engineering CC 03DP

Overview In opposite to a stand-alone slave, the CC 03 with DP slave is provided
with an "intelligent Profibus coupler".

The "intelligent coupler” processes data that are stored in an in- res. output
area of the CPU. This area and an area for status and diagnostics data are
set in the properties of the 603-2CC2x. For in- res. output data, separated
memory areas are used. These areas are handled with your PLC program.

Due to the system, the address ranges that are occupied by the coupler
are not monitored in the Siemens hardware configurator.

Please take care to avoid address overlaps.

Note!

For configuring the CPU and the Profibus-DP master a thorough
knowledge of the SIMATIC manager and the hardware configurator from
Siemens is required!

Configuration in The address allocation and the parameterization take place in the SIMATIC
the SIMATIC manager from Siemens by means of a virtual Profibus system. By including
manager from a GSD the functionality of the CC 03 is available in the SIMATIC Manager
Siemens from Siemens.

Steps of the To be compatible with the SIMATIC manager from Siemens, you have to
CC 03DP follow these steps:

configuration « Create a complete CPU 315-2DP with DP master system (address 2)

» Add a Profibus slave "VIPA_CPU11x" with address 1
(VIPA_11x.GSD required)

* Include the CC 03 (603-2CC21) at slot O of the slave.
» Select Profibus parameters for the CC 03.

» Enter I/O periphery parameters.

» Transfer project via MPI into the CC 03.

Steps of the At the master you have to execute the following steps:
master « Create CPU with DP master system (address 2)

configuration » For the CC 03 is in reaction equal to the CPU 11x DP, you have to add
the Profibus-DP slave VIPA_CPU11xDP (VIPA04Dx.GSD required).

» Enter the Profibus in- and output areas starting with slot 0 in Byte res.
words.
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Relation between
master and slave

Configuration
CC 03DP

Conditions

Install hardware
configurator from
Siemens

GSD:
Include
VIPA 11x.GSD

The following illustration summarizes the project engineering at the slave
and the master:

CC 03DP (GSD: VIPA_11x.GSD) Mastersystem (GSD: VIPAO4Dx.GSD)

PROFIBUS(1}: DP-Mastersystem [1) ‘

5 PB- @ @
Addr.:1 SR F:E:n L1}

PB-

Slot Module ‘

Slot Module

—s| O 603-2CCxx 0 Output (Bytes)

Expansion
Modules

1 ‘ 1 Input (Bytes)

The following section describes the single steps for the slave project
engineering.

For the project engineering of the CC 03DP in a master system the
following conditions must be met:

* SIMATIC manager from Siemens is installed.
» GSD-file of the CC 03DP is included in the hardware configurator.

» Transfer possibilities between project engineering tool and CPUs are
available.

The hardware configurator is part of the SIMATIC manager from Siemens.
It is used for project engineering. The modules that may be parameterized
are listed in the hardware catalog.

For the deployment of the Profibus-DP slave of the CC 03DP, you have to
include the modules in the hardware catalog via the GSD-file from VIPA.

Start the hardware configurator from Siemens. To include a new GSD, no
project may be open.

Open the file window for installing GSDs via Options > Install GSD....
Insert the delivered data medium and select the according GSD. The
installation starts with [Open].

Normally you'll find the modules from VIPA installed via the GSD in the
hardware catalog under Profibus-DP > Additional field devices > 1/0 >
VIPA.
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Create a virtual .
Profibus system

Create a new project system 300 and add a profile rail from the
hardware catalog.

Insert the CPU 315-2DP. This PLC with Profibus master is to find in the
hardware catalog at: Simatic300 > CPU-300 > CPU315-2DP > 6ES7
315-2AF03-0ABO.

Assign the Profibus address 2 to your master.

Click on "DP" and choose the operating mode "DP master" under Object
properties. Confirm with OK.

Via right-click on "DP", the context menu opens. Choose "Add master
system". Create a new Profibus subnet via NEW.

The following picture shows the created master system:

-8 x|
@) Stotion Edi Insert PLC Mien Options Windon Help -18 x|
Dl(E-B (5] & ®le| sl o) %8 el
A Eng | ot il
Frofile: Standard v
T J—
1 PROFIBUS[1]: DF master system (1] 5 cpu3m
2 [} CPU3152DF [8-33 trU 312
= o {3 CPU312IFM
{2 CRU st
0 cru s
{0 crUFtaC
{3 CPUFIC20P
{3 crUIIIC2PP
{0 cru3td
{0 crU 314 IFM
{1 cPU3T4C2DP
{3 CPU B2 PP
3 cru3ts
{21 CPU 315-2DP
[H BES7 315-20F00-0480
If] ses7 315207010880
B [l ses7a5-20F020000
4 _>|_I [=-(] BEST 315-24F03.0480
@0
[T R
&= R &
Slot Modue | Order rumber Firnare MP acress | | address | O addess | Comment | - [l BES7 315:20F82.0480
1 {31 BEST 315-28F83-04B0
2 [FIcPuas2opP 6ES7 3152AF03-04B0 _[¥1.2 2 BES7 315246100480
Redl WZa T {2 CPU 315F2DP
1 crU3te
{1 CPU 1E20P
{3 cru3tz2
] CPU 317-2FNDP
{0 crusTF2 =
A .
T 0480 E
o KB: 013 ms/1000
1 1+ DP connection
e |

Press F1 o get Help. cha

Configure CC 03 To be compatible with the SIMATIC manager from Siemens, you have to
include the CPU 11xDP explicitly

Add the system CC O03DP to your subnet. This is in the hardware
catalog at PROFIBUS DP > Additional field devices > 1/0 >
VIPA_System_100V. Assign the Profibus address 1 to the DP slave.

Place your CC 03DP (603-2CC21) from VIPA in the hardware
configurator at slot 0.
The slot 0 is mandatory!
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Continue
configure CC 03

» Parameterize the in-/output periphery.

[l Hw Config - [SIMATIC 300(1) {Configuration) - system200v] -8 x|

) Stotion | Edi: Inserk PLC Yiew Options Window Help =181

Dlelelm 3 o] wle| dblalEe) % )

B [T | at] i

Frofie:  [Standard i

CT|

- 231-1BFODAIBKIERIE

7 E PROFIBUS (1] DF master system (1) [ 2311FD00 AldTBBIL

2 ? CPU 3152 DF 2321BD50 AD4¢1 28t L
X 0P BH(1viPa_Cl 239218051 AD 41 2Bit L
GEUATx 2321BDB0 AD 441 26it L

m 2341BD50 AI2/0241

2341BDB0 AI4/A02°12
23828000 (2/2) Courk
238-2BC00 [1/2) Al4/40
240-1BA00 CP240-2 (33
- 240-1BA00 CP240-2 [
-4 2401BA00 CP24D2 (51
240-1BA10 CP240:2 M
240-1CA00 CP240:2 (33
2401CAD0 CP24D2 AS
240-1CAD0 CP240:2 (5T
240-1CA10 CP240:2 M1

i

—

- 250-1BA00 FM250 1MH

< 3 250-1BS00 FM 250551
253-1BADD FM253
BB ) ety N iy

B031CC20 0003
B03:2CC00 CO03
0320021 CO03
@ VIPACPUTTADP
Uriversal medue
1 Byte Input
2Byte Input

- [§ 4Byt Input

- 8 Byte Input =
: =

Tnsertion possble ——
s A2 PEILEBR || Semancrense s, |[#Hw Confia [SIMATIC... @PMrssoft photo edeor @AY =

» The Profibus section shows its data areas in the memory area of the
CC-CPU. The allocation of these areas is fixed at the properties of the
CC 03DP. Via a double-click on the 603-2CCxx the dialog window for
parameterization of the data areas for the Profibus slave may be
opened. More detailed information may be found in the following at "DP
slave parameters".

Attention!

Please take care of identical data areas length values at master and slave
configuration.

The data areas that are occupied in the CPU by the Profibus section may
only be monitored in the CPU parameter window.

spstemzoiin] =8l

7w Cuailig - [ST-ATIC 301 (Gl -
i) %|

i3 8] 8] wie| il o ¥

e [ wied

Broble [ Starcamg [

EI_ H T A 4]
[ sl 2311000 158
= = S| Z3271BD5D AT L
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]
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£ - T4 Devie-spechc parsmetrs
—————— ] o ¢h | rput ok a
o
[
o
301,00, 00,00, 00,00 Jﬂ
L 5] User_frm_pata (Ato 15} 3,17, 00,703, FF 5,03
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Slol Dk bumbe / Desiznalon
1
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» Save your project.
» Transfer your project via MPI into the CC 03DP.
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Project

engineering in a

master system

To engineer a master system on a higher level, you have to include the
GSD: VIPA04Dx.GSD.

Start your configuration tool and project a Profibus-DP master that is
leading your CC 03DP.

Add a DP slave system "VIPA _CPUL11xDP" to the master. This is to find

in the hardware catalog under:

Profibus-DP > Additional field devices > 1/O > VIPA >
VIPA_System_100V.

Select a valid Profibus address for your DP slave.

Assign memory areas of the PLC address range to the Profibus section
for the inputs and outputs in form of "modules”. Input and output section
always need an uninterrupted block of addresses!

22w Config - [SIMATIC 300(1) (Configurat 18] x|
@l Station Edit Insert PLC Wiew Options ‘Window Help 18 x|
D % 8| =lel sl [mo] 8 el

2 Find: [ “:lz tl

I

Erofie: [ Standard

(= (0UR
. e or 5
1| B = [} Additional Field Devices
2 g CPU 3152 DF X S
%4 o @
| | {20 VIPA_SPEEDbus
{20 VIPA_Spstem_100V
Orcer Mumber: VIPA CPU 11:DP 5D il (ype fie]: VIPAO4DR GED B VIPE_CRUTT
- Famiy 1o =@ VIPA_EPUTTHDP
DF Slave Type:  YIPA_CPUTTHDP Uriversal module
- 1Bste Input
Designatior: I 2Byt Input
4Byt Input
8 Byte Input
-4 1Byte Dutput
Diagnostic Addiess:  [1022 PROFIBUS. 1 b Dt
4Byte Output
DF master system [1) £ Byre Do
a SYNC/FREEZE Cap: _’ll
[F SYNE ¥ FREEZE ¥ Wwatchdog ‘ —
]
| ) ViPA_CRUTTIOP —
ot Ordler Numbet / D esignation =]
160[2 Bpie Input e
320]4 B yte Duiptt =
ok | Cancel Help
<
0
1
B (=l
tion possible Cha

Bt |G &0 PESTMERT || Esuncriome sy, |[Fmw contio - (sanc..| Griosstrrociior |

BEY 1

Save your project and transfer it into the CPU of your master system.

Note!
When your DP master system is a System 200V from VIPA, you may
parameterize the directly plugged-in modules by adding a "DP_200V_2"
slave system.

To enable the VIPA-CPU to recognize the project as central system, you
have to assign the Profibus address 1 to the "DP_200V_2" slave system!

When deploying an IM 208 Profibus-DP master, please ensure that
this has a firmware version >V 3.0; otherwise this is not compatible
with the CPU 21x with a firmware version >V 3.0. The firmware

version is to find on the label on the backside of every module.
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DP slave parameters

Overview "Intelligent” slave means that the Profibus section includes its data areas
into the memory range of the CPU. The allocation of the ranges takes
place in the "Properties" of the CC 03DP.

The in- res. output areas have to be supported with an according PLC
program.

Attention!

The length entries for the input and output area have to be congruent with
the Byte entry at the master project engineering. Otherwise no Profibus
communication is possible (slave failure)!

CC 03DP (GSD: VIPA_11x.GSD) Mastersystem (GSD: VIPA04Dx.GSD)
| ‘ - - Y Y Y/
‘ [T 1 || FROFIBUS{1}: DP-Mastersystem [1) ‘ ‘ FROFIEUIS(1): DF-Mastersystern [11 T~

T gﬂ 315-2DP (2AF03-0ABO; T 2_ Eﬂ 315-2DP (2AF03-0ABO
‘ ,3\5 DFacks PB- E E é& TP

Addr.:1) SHITT WD

PB-
‘ Addr.:2 ‘ ‘
‘ Module ‘ ‘ Slot | Module

603-2CCxx ‘ 0 Output (Bytes)
‘ ‘ 1 Input (Bytes)
. Expansion

‘ . Modules ‘
| ; o
‘ M |t | ‘ _ 1
Release memory When you enter a length of 0, the according data do not occupy memory
in the CPU space in the CPU.

Entering 1023 (memory limit) at the parameters PRN, DIAG and STAT you
may also release memory areas of the CPU.
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Description
parameter data

Input add., length

Output add.,
length

Prm. Add.
(24Byte fix)

Via a double-click on the CC 03DP in the hardware configurator, the dialog
window for the parameterization of the data areas for the Profibus slave:

Properties - DP slave ' x|

Address /1D Parameter Aszsignment I

Parameters Walue
(= £5] Station parameters

lf—]-a Device-specific parameters
[£] dps ch 1 input adr.
[#] dps ch 1 input len,
[Z] dps ch 1: output adr,
[Z] dps ch 1: output len, i
[#] dps ch 1 prm. adr, 1023
[#] dps ch 1: diag. adr. 1023
[#] dps ch 1: stat. adr. 1023
(%] dps ch 1: PROFIBUS OF address 5

olo|lo

Cancel | Help |

Address, from where on the data coming via Profibus have to be stored in
the CPU with the according "length".

When you enter a length of 0, the input areas do not occupy memory
space in the CPU. The length is entered at the master in form of Byte
groups for the Profibus output section.

Address, where the data that has to be send via Profibus is starting. Here
too, you define the data width with len.

When you enter a length of O, the input areas do not occupy memory
space in the CPU. The length is entered at the master in form of Byte
groups for the Profibus input section.

The parameter data is an excerpt of the parameter telegram. The
parameter telegram is created at master engineering and sent to the slave
when:

» the CC 03DP is in start-up.

» the connection between CC 03DP and master was interrupted, like e.g.
disconnection of the bus connector.

A parameter telegram consists of Profibus specific data (bus parameters)
and user specific data, where the in-and output bytes at the CC 03DP are
defined.

The user specific data (Byte 7 ... 31) are shown in the memory area of the
CPU with a fixed length of 24Byte starting with the address selected in prm.
This allows to proof the parameters, which your slave gets form the master.
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Diag. Add.
(5Byte fix)

Stat. Add.
(2Byte fix)

Profibus DP
address

Release areas in
the CPU

The wide range of diagnostics facilities of Profibus-DP allow fast error
localization. The diagnostics messages are transferred via the bus and
collected at the master.

The CC 03DP is sending diagnostics data either on master request or in
error case. The diagnostics data contain:

» Norm diagnostics data (Byte O ... 5),
» Device related diagnostics data (Byte 6 ... 10)
e User specific diagnostics data (Byte 11 ... 15)

Via diag you define the start address of the 5Byte user specific diagnostics
data in the CPU.

With targeted access to this area you may initialize and influence
diagnosis.

Note!

More detailed information about structure and possibilities with diagnostics
messages is under "Diagnostics functions".

The current status of the Profibus communication can be seen in a 2Byte
status area, stored in the periphery address range of the PLC starting at
the status address.

Note!

More detailed information about the structure of a status message is under
"Status message internal to CPU".

Via this parameter you assign a Profibus address to your Profibus slave.
Please regard that every Profibus address may be assigned only once!

When entering the length 0, the according data do not occupy space in the
CPU.

You may also release memory areas in the CPU by entering the address
range limit 1023 at the parameters PRN, DIAG and STAT.
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Diagnostics functions

Overview The wide range of diagnostics functions at Profibus DP allow fast error
localization. The diagnostics data is broadcasted via the bus and

summarized at the DP master.

The CC 03DP is sending diagnostics data either on master request or in
error case. For a part of the diagnostics data is stored in the periphery
address area (Byte 11 ... 15) of the CC-CPU, you may initialize and
influence diagnosis. The diagnostics data contain:

» Norm diagnostics data (Byte O ... 5),
» Device related diagnostics data (Byte 6 ... 15).

Structure The diagnostics data have the following structure:

Norm diagnostics data

Byte 0

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Device related diagnostics data

Byte 6

Byte 7

Byte 8 ... Byte 10

Byte 11 ... Byte 15

Station state 1
Station state 2
Station state 3
Master address
Ident no. (low)
Ident no. (high)

length and code device related
diagnosis

device related diagnostics messages
reserved

User specific diagnostics data are
shown in the CPU periphery address
range and may be altered and send to
the master.

HB116E - CCO3 - Rev. 10/40
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Norm diagnostics More detailed information about the structure of the norm diagnostics data
data is available in the Profibus Norm Papers. These papers are delivered by
the Profibus User Organization.

The slave norm diagnostics data have the following structure:

Byte |Bit7...Bit0
0 Bit O: fixed at O
Bit 1: Slave not ready for data transfer
Bit 2: Configuration data is not congruent
Bit 3: Slave has external diagnostics data
Bit 4: Slave does not support requested function
Bit 5: fixed at O
Bit 6: Wrong parameterization
Bit 7: fixed at O
1 Bit 0: Slave needs new parameterization
Bit 1: Statistic diagnosis
Bit 2: fixed at 1
Bit 3: Response control active
Bit 4. Freeze command received
Bit 5: Sync command received
Bit 6: reserved
Bit 7: fixed at O
2 Bit 6 ... O: reserved
Bit 7: Diagnostics data overflow
3 Master address after parameterization
FFh: Slave without parameterization
4 Ident no. High Byte
5 Ident no. Low Byte
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Device related The device related diagnostics data give detailed information about the
diagnostics data slave and the in-/output periphery. The length of the device related
diagnostics data is fixed at 10Byte.

Byte |Bit7...Bit0
6 Bit 5 ... 0: Length device related diagnostics data
001010: Length 10Byte (fix)
Bit 7 ... 6: Code for device related diagnosis
00: Code 00 (fix)
7 Bit 7 ... 0: Device related diagnostics messages
12h: Error: Parameter data length
13h: Error: Configuration data length
14h: Error: Configuration entry
15h: Error: VPC3 buffer calculation
16h: Error: missing configuration data
17h: Error: Compare DP parameterization with project
40h: User defined diagnosis is valid
8...10 |reserved

11 ... 15 |User specific diagnostics data that are stored after the
diagnostics status byte in the process image of the CPU.
They may be overwritten and forwarded to the master.

Initialize diagnosis In case of diagnosis the contents of Byte 11 ... 15 of the device related
diagnostics data are transferred into the process image of the CPU with the
status byte as prefix. The position of this 6Byte diagnostics block in the
process image of the CC-CPU is defined at the CC 03DP parameter
adjustment.

With a status change of 0 - 1 in the diagnostics status byte you initialize
a diagnostics and the according diagnostics telegram is transferred to the
master. The state 0000 0011 is ignored!

The diagnostics block in the CC-CPU has the following structure:
Byte |Bit7...Bit0
0 Diagnostics status byte:
Bit O: user specific diagnostics data
0: invalid diagnostics data
1: valid diagnostics data (initialize diagnosis)
Bit 1: Delete diagnosis
0: Delete diagnosis invalid
1: Delete diagnosis valid
Bit 7 ... 2: reserved

1..5 |Bit7...0: User specific diagnostics data equal to
Byte 11 ... 15 of the device related diagnosis
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Status message internal to CC-CPU

The current status of the Profibus communication is shown in the status
messages that are included in the periphery address range of the CC-CPU.
The status messages consist of 2Byte and have the following structure:

7 0 Bit-No.
Status Byte 0
L L L
Clear Data
0: Communication processor in normal operation
1 Receive data cleared
reserved

User Parameter
0: no valid parameters
1: parameter data found

Response control (active)
0: Response control not active
1: Response control activated by DP master

Status Profibus data transfer

0: Data transfer error
1: Data transfer via Profibus active
reserved
7 0 Bit-No.
Status Byte 1
L L
Parameterization
0: valid parameterization
1 invalid parameter telegram from DP master
Configuration
0: valid configuration data
1: no congruence with DB1 parameters

Response control (Watchdog)
0: Response control is not complete
1 Profibus response control has been completed

Hardware control

0: Profibus controller VPC3plus is ok

1 Profibus controller VPC3plus is defect

DP data

0: Profibus slave is in state Profibus data exchange
1 Profibus slave waits for parameters from master
reserved
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Parameter

Clear Data

reserved

User Parameter

Response control
(active)

Status Profibus
data transfer

Parameterization

Configuration

Response control
(Watchdog)

Hardware control

DP data

In error case, the send and receive buffers are deleted.

These Bits are reserved for future expansions.

Shows the validity of the parameter data. The parameter data are entered
at the master parameterization tool.

Shows the activation status of the response control in the next higher
Profibus master. When the response control time is exceeded, the slave
terminated the communication.

Status monitor of the communication with the higher master. With invalid
configuration or invalid parameters, the communication is terminated and
the error is shown via this Bit.

Shows the status of the parameter data. The length of the parameter data
and the number of parameter bytes is compared. Only if these are identical
and not more than 31Byte parameter data are transferred, the
parameterization is correct.

Status monitor of the configuration data that are send by the Profibus
master. The configuration is created in the master project engineering tool.

The status of the response control in the Profibus master is monitored.
When the response control is active and the response time in the slave is
exceeded, an error is shown here.

If a Bit is set here, this shows a failure in the Profibus controller of the
CC 03DP. Please contact the VIPA hotline.

This Bit is set at a transfer error.
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Profibus installation guidelines

Profibus in
general

Assembly and
inclusion in
Profibus

Transfer medium

» A Profibus-DP network may only be built up in linear structure.

» Profibus-DP consists of minimum one segment with at least one master
and one slave.

* A master has always been deployed together with a CPU.
» Profibus supports max. 126 participants.

* Per segment a max. of 32 participants is permitted.

* The max. segment length depends on the baud rate:

9.6 ... 187.5kBaud > 1000m
500kBaud - 400m
1.5MBaud - 200m
3 ... 12MBaud - 100m

 Max. 10 segments may be built up. The segments are connected via
repeaters. Every repeater counts for one participant.

» All participants are communicating with the same baudrate. The slaves
adjust themselves automatically on the baudrate.

* The bus has to be terminated at both ends.
 Master and slaves are free combinable.

* Assemble your Profibus system with the concerning modules.

» Configure your CC 03DP at the slave and the master.

» Transfer your projects into the according CPUs.

» Connect the Profibus cable to the coupler and turn on the power supply.

As transfer medium Profibus uses an isolated twisted-pair cable based
upon the RS485 interface.

The RS485 interface is working with voltage differences. Though it is less
irritable from influences than a voltage or a current interface. You are able
to configure the network as well linear as in a tree structure. Your VIPA CC
03DP includes a 9pin slot where you connect the Profibus coupler into the
Profibus network as a slave.

Max. 32 participants per segment are permitted. The segments are
connected via repeaters. The maximum segment length depends on the
transfer rate.

Profibus-DP uses a transfer rate between 9.6kBaud and 12MBaud, the
slaves are following automatically. All participants are communicating with
the same baudrate.

The bus structure under RS485 allows an easy connection res.
disconnection of stations as well as starting the system step by step. Later
expansions don't have any influence on stations that are already
integrated. The system realizes automatically if one partner had a fail down
or is new in the network.

4-20
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Bus connection The following picture illustrates the terminating resistors of the respective
start and end station.

Master Slave Slave
psv-|- /0 /0 Uy
i I \ I \ '
| | i I | |
R [ =30 |
L‘,‘ | \ | \ Lo
| | |
RDMxD-PE) 3| | | ! 3 RXD/TXD-P(B) 3 | | 1 |3 rReomo-pE)
d T T A
|
O \ \ ,‘ \ 4
| | | | | |
1220 | | | . 220,
RXDMONA) 8] | \ 8 RXDITXD-N(A) 8 ! \ “- |3 roomon®
o \ | \ | o
[ | | | I [
(. | \ (.
330 ' I 330
IR I R
5 T | | | | B )
M5V — @ — 2 \ | | | ‘-¢ - M5V
o |
\ I | I
\ | \ I
sweld | Vool sies |\ | st

Note!

The Profibus line has to be terminated with its ripple resistor. Please make
sure to terminate the last participants on the bus at both ends by activating
the terminating resistor.

"EasyConn" bus In systems with more than two stations all partners are wired in parallel.
connector For that purpose, the bus cable must be feed-through uninterrupted.
Via the order number VIPA 972-0DP10 you may order the bus connector
"EasyConn". This is a bus connector with switchable terminating resistor
and integrated bus diagnostics.

0° 45° 90°

=

1

>
>
>
[
ofsessNo
| I —

1
~

N
LTI
~

N
[ |

B B B C
0° 45° 90°
A 64 61 66
B 34 53 40
C 15,8 15,8 15,8
all in mm
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o Note!

l To connect this EasyConn plug, please use the standard Profibus cable
type A (EN50170). Starting with release 5 also highly flexible bus cable
may be used: Lapp Kabel order no.: 2170222, 2170822, 2170322.

Under the order no. 905-6AA00 VIPA offers the "EasyStrip" de-isolating
tool, which makes the connection of the EasyConn much easier.

Dimensions in mm

Termination with The "EasyConn" bus connector is provided with a switch that is used to
"EasyConn" activate a terminating resistor.

oNooo

Attention!

The terminating resistor is only effective, if the connector
is installed at a slave and the slave is connected to a
power supply.

[} o

Note!

A complete description of installation and deployment of
the terminating resistors is delivered with the connector.

* Loosen the screw.

» Lift contact-cover.

» Insert both wires into the ducts provided
(watch for the correct line color as below!)

* Please take care not to cause a short
circuit between screen and data lines!

» Close the contact cover.

» Tighten screw
(max. tightening torque 4Nm).

Assembly

Please note: the green line must be connected to A, the red line to B!
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Examples for
Profibus networks

One CPU and several master lines

The CPU should have a short cycle time to guarantee the actuality of the
data in slave no. 5 (right side). This structure is only convenient when there
are only slaves coupled to the slow line (left), which data actuality is not
important. No alarm throwing modules should be placed here.

Profibus Master

]
CPU 21xDPM IM 208

D D I/O Periphery

CC 03 DP CC 03 DP

VIPA  commander Compact

ccos
e -
o

]
]

VIPA  commander Compact

ccos
e -
o

]
215 [ N N N

[ [a]<]>]
MBS
[ [a]<]>]
MBS

IM 253

1/0 Periphery

-

]
CPU 11x DP

1/0 Periphery

IM 253

D 1/0 Periphery

HB116E - CCO3 - Rev. 10/40 4-23



Chapter 4 Deployment CC 03DP with Profibus-DP Manual VIPA HMI

Multi master system
Several master connections at one bus together with several slaves:

CPU IM 208 CPU IM 208

IM 253 ‘ ‘ ‘ IM 253 ‘ ‘ ‘
D I/0 Periphery D I/0 Periphery
1 ‘ I
CC03DP
VIPA  commander Compact ccos /‘
el 1 -
/O Periphery — A
J ‘ ‘ LG [«
- R aREE
CPU IM 208
D 1/0 Periphery

I
CPU 11x DP

1/0 Periphery
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Commissioning

Overview

Assembly

Configuration at
the master

Configuration CC
03DP and
I/O periphery

Power supply

» Build up your components.
» Project the CC 03DP as "CPU 11xDP" at the master.

» Configure the CC 03DP with possible in-output periphery as "CPU 11x"
at the slave section.

* Connect the CC 03DP with the Profibus.
e Turn on the power supply.

» Transfer your project into the respective CPUs
(CC-CPU and Master-CPU).

Install your CC 03DP and connect the cables like shown in the chapter
"Deployment CC 03 - Operator panel". Link-up the CC 03DP to your DP
master via Profibus.

Note!

To avoid transfer irritations from reflections, the bus cable has always to be
terminated with its ripple resistor at the cable ends!

Project your CC 03DP as "CPU 11xDP" in your master system. To
engineer you have to include the GSD VIPA04Dx.GSD.

Transfer your project in the master PLC.

Project your CC 03DP at the slave. You need the GSD VIPA_11x.GSD.
The in-/output periphery is automatically overlaid in the CPU address
range. The address allocation may be altered in the hardware configurator
from Siemens at any time.

Transfer your project via MPI in the CC 03DP.

The CC 03DP has an integrated mains power supply. It has to be provided
with DC 24V.

Via the supply voltage not only the CC 03DP and the bus coupler is
provided but also the connected modules via the backplane bus. Please
regard that the internal power supply may provide the backplane bus with
max. 800mA.

Profibus and backplane bus are isolated.
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Transfer project

Initialization phase

The transfer of the hardware configuration into the CC 03DP takes place
via MPI.

» Connect your PG res. the PC via MPI with the CPU.
If your programming device has no MPI slot, you may use the VIPA
Green Cable to establish a serial point-to-point connection.
The Green Cable has the order no. VIPA 950-0KB0O and only be used
with the VIPA components.

» Configure the MP interface of your PC.

e With PLC > Load to module in your projecting tool, you transfer your
project into the CC 03.

» For the additional security copy of your project on MMC, you plug-in a
MMC and transfer the user application to the MMC via PLC > Copy
RAM to ROM.

During write operation the MC-LED on the PLC blinks. Due to the
system, the successful writing is signalized too soon. The write
command has only been completed, when the LED extinguishes.

Attention!

Please regard the hints for deploying the Green Cable and the MP?l jack at
chapter "Deployment CC 03 - CPU part".

After the start-up, the CC 03DP executes a self-test. It proofs its internal
functions, the communication via backplane bus and to Profibus.

At successful test the parameters are read from the PLC and the Profibus
slave parameters are proofed.

After successful boot procedure the Profibus part of the CC 03 PD
switches to "READY".

Communication problems at the backplane bus cause the CC-CPU to go in
STOP and start again after app. 2 seconds. When the test has been
completed positive, the RD-LED blinks.

At starting communication, the DE-LED is on.
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Chapter 5 Functions operator panel

Overview This chapter informs you about the functionalities of the operator panel.
Especially referred to is to the functions that are part of the standard

project.

The text describes how you access screens, use operating keys, react to

messages, alter values and use the password protection.

The following text describes:

*  Work with screens

e Standard project

» Evaluation of screen number and keyboard input
* Reaction to messages

» Using the clock, timer and counter

» Operating modes Online, Offline, Transfer

» Display and alter values

» Password protection

Content Topic

Chapter 5  Functions operator panel .......ccccccceeeieieeeeennn.
SCIBENS ...
Standard project with standard functions...................ccc.......
Process depending operation............cccceeeeieeeeeieeeeeeviiiiienenn.

Y TS T=To [ SO TSP TUPPRTR 5-12
TIMEr @NA COUNTET ....uuiiiiiiiiiiiiiiiieie ettt a e e e e 5-15
Interface area to external CPU - only OP 03 .........cooviviiiiiiiiiiiiiiiieeee. 5-16
OPErating MOAE .......uiiii e e 5-18
StatVAR and FOrCeVAR ... 5-19
Password proteCtion.............ceuuuviiiiii e 5-21
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Screens

Overview

Screen
components

Alter screen

Screen
contents list

To monitor the process execution, the operator panel uses "Screens". A
screen consists of a matrix of 2x20 characters that corresponds to the size
of the display.

You may program this screens in the OP-Manager.

Screens collect logical matching process values and give you an overview
over a process or an installation.

The screens allow you to enter process values and thus control the
process.

To structure your process, you may develop up to 40 screens with up to 20
entries where you can branch if needed.

Screens consist of entries. Every screen can contain several entries.
Always one entry is shown per display page.

If existing, a not ready programmed row is monitored in the display as
empty. A screen may include the following elements:

* Message and description texts like e.g. explanations for the user. The
texts may also contain information about the soft key functions.

» Fields for in- and output of date, time, effective value and set point.

» Definitions of the soft keys that are programmed to different function
calls depending on the screen.

You may enter values in a screen. Use the following approach:
» Choose the screen you want to alter.
— The cursor jumps to the first input field.

* Move the cursor with res. to the according field and enter
the wanted value.

ENTER
» Confirm your entry with

* Repeat this for all values that you want to alter.
» Finish the change e.g. with ESCAPE.

During the operation, you may access screens via programmed soft keys
or via integrated special functions.

At the project engineering in the OP-Manager, the main screens are
collected in a screen contents list under "Screens" and listed with name
and screen number.

5-2
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Automatical
update of values

In- and
output fields

Screen level and
message level

During the project engineering in the OP-Manager you may set a poll rate
for every variable that defines the interval for the variable update.

Please regard that the lowest poll rate is decisive for the complete screen
entry.

To optimize your project engineering, you should:

» program the poll rate as high as possible (min. 1 second).

» program low poll rates only for critical variables.

» refer to only one CPU per entry. The OP 03 allows a max. of 2.

Output fields display effective values of the control in numeric or symbolic
format. Input fields enter set points in numeric or symbolic format. In input
fields you can see the blinking cursor.

For symbolic in- and output fields, you may configure up to 256 texts where
you can choose from via a selection field. The selected text is taken over.

For numeric value entries, configured number formats res. limit values are
valid, regarding the number of digits in front and behind the comma.

The operator panels have two different operating levels that you may use.
Screen level:
The screen level serves the selection, operation and execution of functions.

ENTER
You reach the screen level via . The first screen is the so-called start

screen. From here, you can branch, depending on the project engineering,
into other screens. The screens display recent process values, you may
enter values and initialize functions via the soft keys.

SC
Jump back to the message level with :
At messages, the operator panel branches into a temporary message level.

ENTER
As soon as you acknowledge every message with , the panel jumps

back to the previous screen.

If several messages are waiting for acknowledgement, you may switch
between them with res. :
Message level:

The message level displays recent messages like incoming operating and
system messages.

After start-up, the operator panel switches to the message level.
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Standard project with standard functions

Standard project
after RESET

ENTER

The project engineering tool OP-Manager allows you to load a "standard
project”. This project contains all functions available via standard screens.
This project remains active also after a RESET of the operator panel.

As long as no project engineering is loaded res. after a RESET, the
following standard project is activated with English dialogs.

|—>| Screens |[@H®H System |44 StatvAR |##-¥| ForceVAR |{#-#H Password |

iy

2

Counter

Timer

Functions in
standard screens

loE (5B \oE (5B

OP-Mode StatVar ForceVar Logout
Language Edit
Dat/Time

MPI-Adr

The call of screens of the standard project happens via soft key.

Depending on the project engineering, you have to use the key
additional to the soft key.

The following standard screens are part of the standard project:

* Screens
Via "Screens" you can enter a screen contents list that shows all
screens that have been marked at the project engineering with the
attribute "Screen to Directory" (Contents list). Without further
programming, the contents list displays the two standard screens
"Counter" and "Timer".

* System
"System" allows you the access to the system settings. You may

choose, for example, the operating mode, the language or set date and
time.

» StatVAR
This function starts the PG function STATUS VAR that allows you to
display operands of the destination CPU.

* ForceVAR
This function starts the PG function STEUERN VAR that allows you to
display and alter operands of the destination CPU.

» Password

Here you may set up to 20 passwords for up to 9 different password
level.

5-4
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Process depending operation

Screen hierarchy

Evaluation of the
screen number

The project engineering allows you to adjust the screen hierarchy to the
installation specific needs by adding, coupling or removing screens.

During the project engineering you define the start screen, structure,
sequence of the coupling, entry in the contents list and the return
destinations.

The branch into several screens happens via soft keys and programmed
return destinations.

The screen number area is in the CPU. Here the operator panel stores the
number of the recent called screen.

As soon as the CPU writes a number into this are, the according screen is
displayed at the operator panel.

If you want to use the screen number area, you have to configure this in
the OP-Manager. Create the screen number area in the project object
group via the register "Area Pointer".

Choose the register "Area Pointer" and create a new object with the type

" .o iz . .
Screen number" via ﬁ and assign a DB or a bit memory area.

The screen area consists of a double word and has the following structure:

Double word Byte O Byte 1
Bit 7 Bit0...6 Bit0...7
1. DW (Display content) |Bit 7 =1 (ID for special screen) Screen number | Entry number
2. DW (CPU entry) Bit 7 = 1 (ID for special screen) Screen number | Entry number

The first data word is filled by the operator panel with information about the
monitored display content.

As soon as the CPU writes a screen and entry number into the second
data word, the according screen is displayed at the operator panel with the
concerning entry.

The entry FFFFh in the 1. or 2.DW marks the message level.

As soon as a 0 is in the 2.DW, your operator panel is ready for employ-
ment.
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Special screens

When the highest valued bit is set in the DW of the screen number area

("1"), a special screen is displayed.

When the highest valued bit in the DW of the screen number area is
deleted ("0"), a user specific screen is displayed.

Screen number

Special screen

0
25 (19h)
26 (1Ah)
30 (1Eh)
31 (1Fh)
35 (23h)
36 (24h)
55 (37h)
56 (38h)

Screen contents list
Status Variable
Control Variable

Language selection

Change operating modes
Set Date/Time
MPI address/Baud rate
Password Login
Password Edit

An example shows you the screen selection of screen number 2.

Example for
screen selection
via CPU
Screen | Entry No.
No.
1. DW X X
2. DW X X
Screen | Entry No.
No.
1. DW X X
2. DW 0 X
Screen | Entry No.
No.
1. DW X X
2. DW 2 X
Screen | Entry No.
No.
1. DW 2 X
2. DW 2 X

The operator panel shows a not specified screen.

To recognize and overtake an alteration, your user application
must write a "0" to the 2. DW of the screen number area.

At the earliest after one poll cycle (1 second) your user
application may transfer the value 2.

The operator panel recognizes the change from 0 to 2 and
displays the according screen. For control purposes, the screen
number is written to the 1. DW.

5-6

HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI Chapter 5 Functions operator panel

Keyboard input At the front side there is a foil keyboard with 18 short click keys. 8 keys
serve the navigation and 10 are numerical keys where 5 can be
programmed as function keys.

When you push a function key, a bit is set into a bit memory byte of your
CPU. By requesting the bit memory byte in your PLC application, you may
react to an entry.

The numeric and cursor keys are provided with a repeat function. If you
hold the key down, the key is after a short delay time repeated as long as
you push the according key.

Note!

If you push several keys fast consecutively, some entries may get lost. Not
received keys are signalized via an acoustic signal.

Numerical keys
The numeric keys enter numeric digits (0...9).

Soft keys (F1 to F5)

+ The numeric keys 1 ... 5 may be configured as soft keys, i.e. this keys can

be programmed with screen depending functions. You enable the soft key

1 5 functions by pushing the SHIFT key and simultaneously one of the keys 1
to 5.

SHIFT key
Switches to the second function of double programmed keys. is

pushed simultaneously with another key.

Math sign key

+/-
+/- ) +/-
allows you to change the math sign res. + to set a
comma.
ENTER key (Return)
ENTER

This key confirms and finishes an entry. ENTER also switches from the
message to the screen level.
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ESC

Navigation

Enter the SETUP

Set display contrast

ESCAPE key
This key allows you to:

ENTER
» clear field entries as long as they have not been confirmed with

* branch back from the start screen to the message level or within a
screen to a defined jump back destination.

 interrupt the leafing of messages and display of the recent message.
» leave a system message.

For the navigation, the following keys are available:

A
<

res. navigation to previous res. next screen
res. navigation to previous res. next screen

Push additional to navigate horizontal within a screen
with res. and to choose a character from the character set that

can not be entered via keyboard with res. e.g. at Hex input.

| . ch Vv
Push simultaneously the key combination + + before
turning on and during the boot time to reach the SETUP where you can
alter basic functions.

ENTER
The navigation happens with res. , The selection with
ESC .
leaves the SETUP again.
The display contrast is set in the SETUP using + A res. .

5-8
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Functions of the The SETUP provides the following functions:

SETUP  Setup default prog
This function overwrites the recent project engineering with the standard
project.

e Downl oad from PC

This function enables the operator panel to receive engineering data
from the OP-Manager via MPI.

In delivery state your operator panel has the MPI address 1.
To control the MPI address you may also leave the SETUP with 2x

ESC ENTER 4 > 4
and display via SYSTEM >> MPI-ADR

the MPI address and baud rate. Alteration of this values happens in the
OP-Manager via the project engineering.

To return to the SETUP, you have to turn off the operator panel and turn
it on again pushing the shown keys.

ENTER
Choose Downl oad from PCand push

After the data transfer has finished, the data is proofed and stored in the
memory. When executed with OK, your operator panel starts again with
the new project engineering.

e Display error |og
All error codes stored in the operator panel are displayed.

Note!

Please regard that some functions like e.g. "Download from PC" are
already included in the standard project. By including it into your project,
you may use them as soft key functions without setup call.

Soft keys ’ 5

The keys can be programmed as soft keys in your project
engineering tool and be configured with screen depending functions.

The access to the soft keys can be programmed for usage with or without

additional key. This can be set via }'_,:5- in the OP-Manager.
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System keyboard
image

You can reserve a data area in your CPU for the system keyboard. Every
key uses one Bit. By according evaluation your user application may react
to key pushes.

If you want to create a data area for the system keyboard, you have to
configure it in the OP-Manager. Choose for this the register "Area Pointer"
in the project object group.

Create a new object of the type "System Key Assignment” with ==l and
assign a DB or bit memory area. The keyboard data area consists of a
double word and has the following structure:

Byte 0 Byte 1

Bit 7

6 | 5|4 ]| 3|2 1 (0|7 6|54 3|2 10

1.DW

+- g ESC

2.DW | Sum bit

Value entries

Approach

The sum bit 7 in the 2. DW serves as control bit. At every transfer of the
keyboard image from the operator panel to the CPU it is set to the value
"1" and should set back from your user application after evaluation.

Input fields allow you to enter values that are transferred to the control.

1. Branch into the wanted screen and there to the according screen entry.
Use the cursor keys to select the wanted input field.

3. Enter the wanted value. Depending on the project engineering of the
field you may enter values as:
- numeric values
- alphanumeric values
- symbolic values

n

ENTER
4. Confirm your entry with

. ESC
Clear a wrong value with
The original value it then set back into this field. Repeat the entry with
the correct value.

ESC

5. Leave the screen entry with

5-10
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Numeric values

Number formats
and Limit value
evaluation

Alphanumeric
values

Symbolic values

Input fields that allow the entry of numeric values are filled via the number
field of the keyboard digit per digit. An already started input can only be

. _ ENTER ~ ESC
confirmed with or aborted with

. +/-
To enter a decimal value, use +

An already entered value is automatically deleted.

The input is linked to the right side. Entered digits are added right. Input
fields in bit pattern format are linked to the left. Existing values are
overwritten from the left.

<« _»

Move here the cursor with and res.

The OP-Manager allows you to set limit values and number formats for
numeric input fields. These fields execute a limit value evaluation. The
values you enter are only accepted if valid and within the defined range. If
you enter a value exceeding the range, a system message appears. After
abort, the previous value is displayed.

If the format of a numeric field has been set to a certain number of digits
after the comma, empty places are filled with a 0, too many digits are
ignored after acknowledgement.

Alphanumeric values contain digits as well as characters. Enter the digits
like shown above.

If you want to enter a character at the cursor position, you have to activate

the alphanumeric character set. Push and choose the according

v .

character via res.

Symbolic values are texts res. value that can be chosen from a selection
list.

Push and choose the according entry via res. . Confirm

ENTER
with
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Messages
Overview Events and states of the control process are shown on the operator panel
as messages.
Normally, a message consists of a static text and if wanted additionally
variables. Messages can be:
» configurable operating messages that are initialized by the CPU,
» (error-) system messages that are initialized by the operator panel.
Operating Operating messages contain process related information in form of static
messages text and variable fields like e.g. messages about states or processes of an
installation. Here you may display e.g. recent control effective values in
numeric or symbolic format. You may configure operating messages as
status messages as well as operating hints.
Configure The output of a message happens event triggered. As soon as an event
operating takes place in the specified CPU, the according message is shown, sorted
message ENTER
after priority. Acknowledge every message with . Please regard that
you first have to configure the event in your project object group in the
register "Area Pointer", if you want an event to cause a message.
Select the register "Area Pointer" and create a new object of the type
"Event Messages" via E . Assign a DB or bit memory area. For every bit
in the operating message area you may configure one operating message.
The operating message area can be divided in up to 4 address ranges.
The address ranges need not to be in sequence. The assignment of
message number and bit number happens automatically like shown in the
picture:
16 15 14 1312 1110 9 8 7 6 5 4 3 2 1 Message no
|15|14|13|12]11]10] 9] 8||[7|6|5]4[3[2]1]0]| Bit number
| Address
range
32 31 30 29 28 27 26 25 24 2322 21 20 19 18 17 Message no
|15]14]13[12]11][10][ 9 [8|[7[6[5]4[3]2]1]0] Bit number |
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 Message no } Address
|15/14|13]12]11]10] 9|8 |[7]|6|5]4[3[2]1]0]| Bit number range
5-12 HB116E - CCO3 - Rev. 10/40
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Standby message

System
messages

"Heavy"
system message

Normal
system message

Display priority

Example

When your operator panel is on message level and there is ho message
waiting, "Standby" is displayed as operating message. The standby
message is stored in the firmware and contains per default release version
and device type. You may change the content of the standby message via
the message number 0 in the OP-Manager. You may display altered text,
date and time but no variables.

System messages display internal operating states of the operator panel.
They may monitor e.g. wrong handling or communication problems. This
message type has the highest display priority. If a failure occurs, the
recently displayed operating message fades and the system message is
shown.

A "heavy" system message requires a reboot of the operator panel.

All other errors cause normal system messages. The display of a normal

system message can be aborted at any time with . You return to the
screen before.

The OP-Manager allows you to deactivate the output of system messages
and preset the display duration.

After timeout the operator panel jumps automatically back to the previous
screen.

System messages always have the highest display priority.
Operating messages are displayed after message priority.

You may configure the priority for the operating messages during the
project engineering, depending on the importance from 1 (low) to 4 (high).

If several messages with the same display and message priority occur, the
latest message is always shown first.

Reception sequence Display sequence

1. Operating message A (Priority 2) | 1. System message A

2. Operating message B (Priority 3) | 2. Operating message D (Priority 4)

3. Operating message C (Priority 2) | 3. Operating message B (Priority 3)

4. System message A 4. Operating message C
(new with Priority 2)

5. Operating message D (Priority 4) | 5. Operating message A
(older with Priority 2)
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Message buffer

Scrolling

ESC

Languages

¢ German

e English

¢ French

e [talian

e Spanish

e talian

e Swedish

« Norwegian
e Danish

The message buffer contains the last 50 messages in sequence of their
reception.

If the message buffer is filled, the oldest message is deleted. If there are
more than 50 messages (message rush), only the recent 50 are shown in
the message buffer. It is not possible to monitor more than 50 messages.

If no system message is waiting, you may scroll up down with res.

. between waiting operating messages, which are displayed in the
sequence of their reception and sorted after priority.

Shows the next older (lower priority) message. After the oldest message of
one priority group, the newest message of the next lower priority is
displayed. "1 11 " marks the end of the messages.

Shows the previous (higher priority) message. After the newest message of
a priority group the oldest of the next higher priority group is displayed.
"t111 " marks the end of the messages.

Jumps back to the recently waiting message. This automatically happens
also after 1 minute delay time.

Via the option "Language Assignment”, the OP-Manager allows you to
select up to 3 of 8 languages for screens and operating messages. Choose
the according language in the OP-Manager and configure the according
screens and messages. Now you may adjust screens and message text in
the available up to 3 languages.

The texts for the system messages in 8 languages are fix integrated in the
operator panel. The text output depends on the language that is set at the
operator panel.

You may choose one of the 3 configured languages at any time during
operation. To switch the language, you may choose System > Language
enter your password (Standard: 100) and change the language. The
selected language must be programmed before.

After the language selection, the operator panel restarts and all language
related texts are displayed in the selected language.

5-14

HB116E - CCO3 - Rev. 10/40



Manual VIPA HMI

Chapter 5 Functions operator panel

Timer and Counter

Overview

Effective value
and set point

Time base

Date and time

Alter date and time

Your operator panel allows you access to timer and counter of the CPU.
You may only set time res. counter values. Start res. stop of timer and
counter are not possible.

Examples for that you may see in the standard screens. The access to
timer and counter happens via the standard screens "Timer" and
"Counter".

You may display the recent effective value for every programmed and in
the CPU activated timer function. Examples are to find in the standard
project under screens. Choose the standard screen "Screens" — "Timer" in
the standard project.

The display shows:

Set point 0. 00 Timer 1

Effective value 0. 00

The 1. row shows the recent timer value. The 2. row allows you to enter a
set point.

ESC

leaves the screen.

The common time base for every timer is configurable (10ms, 100ms, 1s or
10s). Your operating device recognizes the chosen time base and
nominates the display value to seconds.

The operator panel process date and time internally.

Please regard that the OP 03 has no integrated clock. You have to enter
date and time after every reboot.

The standard project allows you via System > Dat/Time to alter date and

time. Switch between date and time with res. . Within an input
field you may navigate with + res. !
ENTER

Confirm the entered value with
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Interface area to external CPU - only OP 03

Overview

Configure
interface area

The definition of an interface area is only necessary at employment of an
OP 03 if you want to use the following functions:

» Synchronization of date and time between CPU and OP 03,
» Boot recognition of the OP 03 in the CPU user application.

You may configure an interface area via the OP-Manager. This area is
used by the OP 03 to synchronize date and time with the CPU res. for the
login recognition of the OP 03 at the CPU.

The according area has to be provided with date and time by your user
application. The access of the OP 03 happens automatically in fix intervals.

Create a new object of the type "Interface Area" in the register "Area

Pointer" via E and assign a DB or bit memory area.

Structure The interface area has a length of 32Byte and has the following structure:
Address Bit7...0 Bit
n+0 Date/Time 2 | 0=Data updated by CPU, 1=0P requests data
n+1 Control/Return bits 0 0=0P not present, 1=0P started
n+2
reserved
n+12
n+13 | Connection recognition | 7 ... 0| 00 as soon as CPU is connected
n+14 Reserved
n+15 7 ...0|Hour (0...23)
n+16 Time BCD coded 7 ... 0| Minute (0 ... 59)
n+17 7 ...0|Second (0 ... 59)
n+18
reserved
n+20
n+21 7 ... 0| Day of Week (1=Su, 2=Mo, 3=Tu, ... 7=Sa)
n+22 Date BCD coded 7..0|Day(1...31)
n+23 7 ...0 Month (1 ... 12)
n+24 7..0]|Year (0...99)
n+25
reserved
n+31
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Synchronize To synchronize date and time you have to execute the following steps:
Date and Time « Create an area pointer of the type interface area for the OP 03 via the
Bit 2 of Byte 0, OP-Manager. Choose "Area Pointer" and create a new object of the
Byte 15 ... 17, ’:.EI

Byte 21 ... 24 type “Interface Area” via 2. Assign a DB or bit memory area. Transfer

your project into the OP 03.

» Write via your user application date and time into the following bytes of
your interface area:

Address |Bit7...0 Entry
n+0
n+14
n+15 Hour (0...23)
n+16 | Time BCD coded Minute (0 ... 59)
n+17 Second (0 ... 59)
n+18
n+20
n+21 Day of week (1=Su, 2=Mo, ... 7=Sa)
n+22 Date BCD coded Day (1...31)
n+23 Month (1 ... 12)
n+24 Year (0 ... 99)
n+25
n+31

* Release the data for the synchronization by setting Bit 2 of Byte O to O.
After start-up and then in defined intervals, the OP 03 synchronizes date
and time. As acknowledgement for the CPU, the OP 03 sets Bit 2 of
Byte O to 1 after synchronization.

Boot recognition in As soon as an OP 03 is connected to a CPU and an interface area is
the user application configured, the OP 03 sets Bit 0 of Byte 1 of the interface area. The reset
Bit 0 of Byte 1 of Bit 0 marks the restart of the OP 03 for your user application.
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Operating mode

Overview Your operator panel is provided with integrated system functions that allow
you to set the operating mode of the panel.
The following operating modes are available:
* Online
» Offline
» Transfer

Online Your operator panel always starts in the operating mode "Online". The
operating mode "Online" means a logical connection between operator
panel and CPU res. it is tried to establish a connection.

Offline "Offline"”, your operator panel works separately from the CPU. No
connection establishment is tried. Thus allows you to suppress CPU error
messages for test purposes.

Transfer The operating mode "Transfer" initializes the operator panel to receive a
project engineering via MPI. As communication parameter, the parameters
defined at "MPI-Adr" in your operator panel are used.

When your operator panel is in the operating mode "Transfer", you may

connect your PC via MPI and transfer your project online from the OP-
. _ESC

Manager. You may interrupt the transfer at any time via .

For the connection, you may use either an MPI adapter or the "Green

Cable" from VIPA for a serial point-to-point connection. When using the

Green Cable you have to set the transfer rate in the OP-Manager to

38400 Baud.

Note!

Please regard that the online project engineering is only available with a

licensed version of the OP-Manager!

Navigation In the standard project, the operating mode setting is under System >
OPMode.

Change the operating mode with + res. . This function
requires a password. The password of the standard project is 100.
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StatVAR and ForceVAR

Overview The functions StatVAR and ForceVAR allow you to monitor res. alter
operand values of a connected CPU. So you may alter control operands
directly during online operation.

» StatVAR monitors the operands of the CPU

» ForceVAR monitors the operands of the CPU and allows you to alter
them. You may not use ForceVAR to fix values but only alter them
during runtime.

Note!
The functions StatVAR and ForceVAR are to find in the standard project.

Start In the standard project these functions are password protected. The
password is 100. Starting from the message level, you see both functions
like shown in the menu structure:

ENTER

|—>| Screens |{&#| System | StatvAR |/&H¥H[ ForceVAR |4#H#[ Password |
¢ + 2 ¢ + 4 ¢ + 2 ¢ + 4 ¢ + 2

Counter OP-Mode StatVar ForceVar Logout
Timer Language Edit
Dat/Time
MPI-Adr
MPI address After the call of StatVAR res. ForceVAR you need the MPI address of the

destination CPU. Default address is address 2.

At the OP 03, this 2 functions give you the opportunity to connect an
additional CPU to complete the already configure ones.
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Key functions

+

ENTER

A
v

ESC

After entering the MPI address, you reach the operand field with the cursor

> .

key

Push and choose with or the data type that you want to
ENTER

display. sets automatically the according data format in the format

field.

The key brings you to the numeric input field. Use the numeric key

block to type the number of the operand to monitor res. at ForceVAR the
ENTER
operand to monitor and alter and confirm with

Every operand value that shall be monitored or altered has to be defined in
a "Screen". You may create up to 10 screens.

Within a screen res. a value field you navigate the blinking cursor with the
arrow keys.

ENTER
Confirm your entries for every field with . The values of the displayed

operands are shown in the preset format in the value field.

ESC

The key combination + deletes single rows.

After you've altered the operand list, the values in the control must be
updated. This happens immediately after the verification of a single value.

When you press the enter key again after the last confirm of your entries,
the new values are transferred to the control.

Note!

During the status update, a blinking * is shown in the right upper corner of
the display. If the star is not blinking, no logical connection to the control is
established.

During the update process, no entries are permissible.

ESC

You may interrupt the update at any time via

5-20
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Password protection

Overview To avoid unauthorized access, the operator panel provides an integrated
password protection. This includes the definition of passwords for up to 8
password level. The assignment of the password levels happens in the OP-
Manager. With raising importance of the functions you may set a password
level from O to 9 at the project engineering of soft keys.

Enter Level O to deactivate the password request.

A password of the level 9 gives you access to all other password levels.
This "Supervisor-Password" is set in the project engineering.

The passwords for the levels 1 to 8 are exclusively set in the operator
panel. The screen "Password" is required in your project (see standard

project).
Set Supervisor- The Supervisor-Password gives you access to all functions of your
Password operator panel. The Supervisor-Password is transferred to the operator

panel together with the project. To enter a Supervisor-Password click on

ﬁ% in your project. The following dialog window appears:

2 Set a password under "Supervisor" and
e = define via "Logout Time" how long after
rput field fashes . . .
_t= || the login the password will be valid.

 Time/Date Farmat

Date: DD MMYY 'I Defaults...
Time: HH:MM:55 'I

OF Pa: | [ Press Shilt for
D % Softkeys F1..F5

Supervizor: |1 an >

Logout Time: min " Digits 1.5

Set You may set a password level for every soft key definition like shown in the
password level picture.
26 please regard that the password levels

eneral unctions .

e for integrated standard screens of the

s e operator panel are fix like e.g.:

- Seoreen Name:  Edit password .

et = Level 9: Password Edit, OP-Mode

Parameters...

Level 8: ForceVAR
Level O: StatVAR, Password>Logout

<passwmdLeva‘-|E{> More detailed information see following
=1 == | .. || Page
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Set password at
the operator panel
for level 1to 8

Navigation and
delete password

Fixed password
levels

Precondition

You've included the screen "Password" into your project and you know the
Supervisor-Password.

Approach
* Load your project into the operator panel.

ENTER
* Press and navigate to the screen "Password". Via "Edit" you

reach the password dialog. The password alteration is protected with the
Supervisor-Password. In delivery state, the password is 100. Please

regard that you may have to push additional to the digit 1
depending on the project basic settings.

ENTER
» Enter the password and confirm with
Now you reach a table where you may enter a password for every level.
For you may store up to 20 password assignments in the table, you may
also assign more than one password to a level. The password must have
at least 3 digits and max. up to 8 digits. Characters and leading zeros are
not permissible. The table has the following structure:

No. Password Level

0 _____1o0 9 (Supervisor-Password)
T 0

20 0

The navigation happens with the arrow keys. You have to confirm every

ENTER
entry with . To delete a password, write a O (zero) over the password.

The Supervisor-Password cannot be deleted.

ESC
finishes the password entry and brings you back to the password
screen. Via "Logout” you activate the passwords.

Please regard that the password levels for the following integrated
standard screens are fixed in the operator panel:

Level 9: Password Edit, OP-Mode

Level 8: ForceVAR

Level 6: System>MPI-Adr

Level 4: System>Dat/Time

Level 2: System>Language

Level 0: Screens, StatVAR, Password>Logout
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Chapter 6

Overview

Content

General installation guidelines

"With General installation guidelines" you get information about the
interference-immune installation of Programmable Logic Controls (PLC).

Here we describe possible paths in which interference can enter the
controller, how you ensure the electromagnetic compatibility (EMC) and
how to approach shielding and screening issues.

The following text describes:

 EMC and possible interference sources
» Basic rules for ensuring EMC

» EMC-orientated assembly and cabling

* Guidelines for the installation of couplers

Topic Page
Chapter 6  General installation guidelines .........ccccccceeiiiiiiinnn. 6-1
Basic rules for the EMC-equitable assembly of installations................. 6-2
EMC-equitable assembly...........coooiiiiiiiii e 6-6
EMC-equitable cabling ........ooooeiieiii e 6-7
Special precautions providing high noise immunity ...............ccccevveeen. 6-11
Checklist for the EMC-compliant installation of controllers ................. 6-12
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Basic rules for the EMC-equitable assembly of installations

What is EMC?

Possible sources
for disturbances

The term electromagnetic compatibility (EMC) refers to the ability of an
electrical device to operate properly in an electromagnetic environment
without interference from the environment or without the device causing
illegal interference to the environment.

The Operation Panels are developed for applications in harsh industrial
environments and complies with EMC requirements to a large degree. In
spite of this you should implement an EMC strategy before installing any
components, which should include any possible source of interference.

Electromagnetic interference can enter your system in many different ways:

Fields

=

Automation .
< Bus > System < I/O-Signal >
T @

Power PE

Interference is coupled into your system in different ways, depending in the
propagation medium (conducted or not conducted) and the distance to the
interference source.

We differentiate between:

» galvanic coupling

e capacitive coupling

* inductive coupling

» radiated power coupling

6-2
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Coupling
mechanisms and
interference
sources

The following table shows the four different coupling mechanisms, their
causes and possible interference sources.

Coupling mechanism

Cause

Typical source

Galvanic coupling

Disruptor
galvanic
coupling line

Automation
System

Galvanic or metallic coupling
always occurs when two
current circuits have a
common line

* Pulsed devices
(Net influence from
transducers and foreign net
devices)

e Starting motors

» Different potential of
component cubicles with
common current supply

e Static discharges

CapaC|t|ve coupling

Disruptor
capacmve
coupllng line

Automation
System

Capacitive or electric coupling
occurs between conductors
with different potential.

The coupling is proportionate
to the time characteristics of
the voltage.

« Interference through
parallel signal lines

» Static discharge of the
personnel

* Contactors

Inductlve coupllng

@ Disruptor

inductive
<—— coupling

line

| «

wanted signal

Automation
System

Inductive or magnetic coupling
occurs between two current
active line loops.

The magnetic flows associated
with the currents induct
interference voltages.

The coupling is proportional to

the time characteristics of the
current.

Transducers, motors,
electric welding devices

+ Parallel net cables

e Cables with toggled
currents

» Signal cable with high
frequency

* Unused coils

Radiate power coupling

Disruptor

¢ radiated

coupling
line

Automation
System

One talks of radiate power
coupling, when an
electromagnetic wave meets a
line circuit.

The hit of the wave inducts
currents and voltages.

» Sender in the neighborhood
(e.g. walkie-talkie)

e Sparking lines
(sparking plugs, collector of
electric motors, welding
devices)

HB116E - CCO3 - Rev. 10/40
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Basic rules for
ensuring EMC

In many cases, adherence to a set of very elementary rules is sufficient to
ensure EMC. For this reason we wish to advise you to heed the following
rules:

During the installation of your automation units you should ensure
that any inactive metal components are grounded via a proper large-
surface earth

» Interconnect any inactive metal components via low-impedance
conductors with a large cross-sectional area.

» Execute screw connections at coated and anodized metal parts either
with special contact washer or remove the isolating protective film.

e Install a central connection between the chassis ground and the
grounding/protection system.

Ensure that cabling is routed properly during installation

» Divide the cabling into different cable groups (High voltage lines, power
supply lines, signal lines, data lines).

* Always install high voltage lines and signal or data lines in separate
channels or bundles.

» Install signal and data lines as close as possible to any metallic ground
surfaces (e.g. frames, metal rails, sheet metal).

Ensure that the screening of lines is grounded properly

« Data lines must be screened. The screen has to be laid both-sided.

* Analog lines must be screened. Where low-amplitude signals are
transferred it may be advisable to connect the screen on one side of the
cable only.

» Attach the screening of cables to the ground rail by means of large-
surface connectors located as close as possible to the point of entry.
Clamp cables mechanically by means of cable clamps. Route the
connected screen to the modules without interruptions, but don't
connect the screen again.

* Ensure that the ground rail has a low-impedance connection to the
cabinet/cubicle.

» Use only metallic or metalized covers for the plugs of screened data
lines.

6-4
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In critical cases you should implement special EMC measures

» Connect suppressors to all inductive loads that are not controlled by
special EMC-modules.

* Use incandescent lamps for illumination purposes inside cabinets or
cubicles, do not use of fluorescent lamps.

Create a single reference potential and ensure that all electrical
equipment is grounded wherever possible

* Ensure that grounding measures are implemented effectively. The
controllers are grounded to provide protection and for functional
reasons.

» Provide a star-shaped connection between the plant, cabinets/cubicles
and the grounding/ protection system. In this way you can avoid ground
loops.

* Where potential differences exist you must install sufficiently large
equipotential bonding conductors between the different parts of the
plant.
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EMC-equitable assembly

Guidelines for
assembling and
grounding of
inactive metal
parts

Mostly, measures for suppressing interference voltages are only taken,
when the control is already in commission and the perfect receive of a
wanted signal is disturbed.

Causes for such interference's are in the most cases inadequate reference
potentials, coming from mistakes at the device assembly and installation.

When assembling the devices, you have to ensure the large-surface
grounding of the inactive metal parts. A correctly done grounding supports
an unambiguous reference potential for the control and reduces the impact
of coupled interference's.

Grounding means the conducting connection of all inactive metal parts.
The sum of all interconnected inactive parts is called Ground.

Inactive parts are all conductive parts electrically separated from all active
parts by means of a basic isolation and that may only get voltage in case of
an error.

The ground must not adopt dangerous contact voltage even in case of an
error. Thus you have to connect the ground with the protected earth
conductor. To avoid ground loops, local distant ground constructions
(cubicles, construction and machine parts) have to be connected with the
protected earth conductor system in star-topology.

Please regard at grounding:
» Connect the inactive metal parts as carefully as the active ones.

» Take care of impedance-low metal-metal-connections, for e.g. with
large-surface and well conductive contacts.

* If you include coated or anodized metal parts in the grounding, you have
to come through the isolating protection layers. For this you may use
special contact washers or remove the isolation layer.

» Protect the connection points from corrosion, e.g. with grease.

* Moveable grounding parts (e.g. cubicle doors) have to be connected via
flexible ground strips. The ground strips should be short and have a
large surface, because the surface is decisive for the diversion of high
frequency interference's.
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EMC-equitable cabling

Line routing

Line routing inside
and outside of
cubicles

Content of this section is the line routing of bus, signal and supply lines.
Object of the line routing is to suppress the "slurring” at parallel lines.

For an EMC-equitable routing of the lines it is convenient to divide the
cables in different groups and install each group itself:

Group A

» screened bus and data lines

» screened analog lines

» unshielded lines for direct voltage < 60V

» unshielded lines for alternating voltage < 25V
» Coaxial cables for monitors

Group B
» unshielded lines for direct voltage >60V and <400V
» unshielded lines for alternating voltage >25V and <400V

Group C
» unshielded lines for direct and alternating voltage >400V

Group D
» Lines for H1 respectively TCP/IP
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Combination of
groups

Line routing
outside of
buildings

Lightning
protection

Following the table you may see the conditions for the cabling of the line

groups by combining the single groups:

Group A

Group B

Group C

Group D

Group A

[1]

[2]

[3]

[4]

Group B

[2]

[1]

[3]

[4]

Group C

[3]

[3]

[1]

[4]

Group D

[4]

[4]

[4]

[1]

[1] | The lines may be installed in common bundles or cable trusses.

[2] |The lines have to be installed in different bundles or cable trusses
(without min. distance).

[3] |The lines have to be installed in different bundles or cable trusses
inside of cubicles and outside of the cubicle but inside the
building in separated cable trusses with a min. distance of 10cm.

[4] |The lines have to be installed in different bundles or cable trusses
with a min. distance of 50cm.

Wherever possible, exterior cabling should be installed on metallic cable
trays. A galvanic connection must be provided for joints between cable
trays.

You must abide by the applicable lightning protection and grounding
regulations when installing exterior cables.

Attention!

Where cables and signal lines for PLC equipment are installed outside of
buildings, the conditions for internal and external lightning protection must
be satisfied.

» Exterior lines should either be installed in metallic conduit pipes that is
grounded on both ends or in steel-reinforced concrete cable trunks with
continuously connected reinforcing.

» Signal lines should be protected against overvoltage by varistors or by
lightning arrester filled with rare gas.

» Install these protective elements at the location where the cables enter
the building.

Note!

Any lightning protection system must be based on an individual
assessment of the entire plant. For questions please contact VIPA GmbH.
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Equipotential
bonding

Rules for
equipotential
bonding

Screening of lines
and cables

Potential differences may occur between different sections when
controllers and peripheral equipment are connected by means of non-
isolated connections or the screens of screened cables are connected at
both ends and grounded on different sections of the plant.

One reason for a potential difference may be that different sections of the
plant are powered from different power sources. These potential
differences must be reduced by means of equipotential bonding conductors
to ensure that the electronic equipment employed on the plant operates

properly.

* The lower the impedance of the equipotential bonding conductor, the
higher the effectiveness of potential equalization.

» The impedance of the equipotential bonding conductor must not exceed
10% of the impedance of the screen where screened signal lines are
connected between the different sections of the plant and the screening
is connected to ground/neutral on both sides.

* The cross-sectional area of the equipotential bonding conductor must be
calculated to carry the maximum equalization current. The following
cross-sections have been successfully employed:

- 16mm? Cu for equipotential bonding conductors up to 200m
- 25mm? Cu for equipotential bonding conductors exceeding 200m

» Use copper or galvanized steel for equipotential bonding conductors.
These must be connected to ground/neutral by means of large-surface
connections that are protected from corrosion.

* The equipotential bonding conductor should be installed in such a
manner that it includes the smallest surface between the bonding
conductor and the signal lines.

Screening is one method commonly used to reduce (attenuate) the
interference pick-up from magnetic, electrical or electromagnetic fields.

» Interference on screens is conducted to ground by the conductive
connection between the screen and the screening rain/enclosure. To
avoid interference from these currents it is very important that the
neutral connection is a low-impedance connection.

* You should only use of cables that are provided with a braided screen.
The degree of screening should be more than 80%.

» Avoid cables with foil-type screens as the foil is easily damaged by
tension and pressure at the point of attachment; this can result in
reduced effectiveness of the screening action.

* As a rule you should always ground the screens of cables on both ends.
This is the only way in which you can ensure that high frequency
interference is attenuated properly.
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One-sided
grounding of
screens

Connecting the
screen

In exceptional cases it may be necessary to ground the screen on one side
only. However, this will only attenuate the lowest frequencies. The one-
sided grounding of screens may provide advantages when:

* Itis not possible to install an equipotential bonding conductor
* Analogue signals (a few mV or pA) must be transmitted
» Foil-type screening (static screening) is employed.

You should always use metallic or metalized covers for serial data lines.
Connect the screen of the data line to the cover. Do not connect the
screen to PIN 1 of the connector!

In case of stationary operations it is recommended that the remove the
insulation from the screened cable without cutting the screen and to attach
this point to the screening/neutral rail.

Note!
Potential differences may give rise to an equalization current via the screen
connected between the two ground connections.

In this case you must install an additional equipotential bonding conductor.

Please observe the following points when you handle the screens:

* Use only metallic cable clamps when connecting the screening of
cables. These clamps must provide a good electrical contact and a
large-surface connection to the screen.

» Attach the screens to the screening rail directly at the point where the
cables enter the enclosure. The screening conductor must be continued
to the module without interruption, however, it must not be connected to
the module!

1
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Special precautions providing high noise immunity

Inductors require
suppressors

Power outlet for
PGs

Cubicle
illumination

Suppression of
fluorescent lamps
in cubicles

Inductors controlled by your programmable controller (e.g. contactors and
relays) do not normally require suppressors as the respective modules
have been provided with the required components.

Suppressors must only be connected to inductors when output circuits can
be disabled by means of additional contacts (e.g. relay contacts). In this
case the integrated suppressors on the module are also disabled.

You can connect diodes to suppress back-emc, varistors or RC-networks
to the inductors.

Connections of Connections of
DC-activated inductors AC-activated inductors
using a diode using a Z-diode using a varistor using RC-network

e e
] X~ VAN ] ]
— —

Every cubicle must be provided with a power outlet for the PGs. These
outlets must be wired to the distribution system, which is also used to
connect the neutral conductor for the cubicle.

The cubicle illumination should consist of incandescent lights, e.g.
LINESTRA-lamps. Avoid using fluorescent lamps as these lamps can
cause interference.

If you can not avoid using fluorescent lamps you should implement the
steps outlined in the following figure.

o 7/71/1 2 . [1] Fluorescent lamp
””””””” 4 [2] Screen above the lamp
0/
[3] Screened cable
5 [4] Switch with metallic cover
—
[5] Powerline filter or screened
power cable
m/
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Checklist for the EMC-compliant installation of controllers

EMV-measures

Space for Notes

Connection of the inactive parts

You should take special care to check the connections of:
¢ Module racks

* Frames

« Screen and protected earth conductor

Are all the inactive metal parts interconnected by means of
large-surface and low-impedance connections?

Has a proper connection been installed with respect to the
ground/protected earth conductor system?

Has the isolation been removed from varnished and anodized
surfaces or have these connections been fitted with special
contact washer?

Have the connection been protected from corrosion, e.g. by
means of grease?

Have doors been grounded by means of grounding straps
connected to the body of the cubicle?

Cable routing

Cabling divided into groups?

Power cables (230...400V) and signal lines installed in
separate channels or bunches?

Potential compensating

When installing the equipment at separate locations, check
the installation of the potential compensating line.

Cable screen

All covers of plugs are metallic?

All analog and data lines installed screened?

Line screens attached to the screening or the protected earth
conductor?

Have the screens been connected by means of large-surface
and low-impedance cable clamps?

Cable screens grounded both-sided where possible?

Inductors

Have the coils of contactors controlled by means of contacts
been connected to suppressors?

6-12
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