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About this manual

This manual describes applications of the CP143plus and CP143 TCP/IP modules. These modules
are plug-compatible with any PLC (AG-115U trough AG-188U) and do not require forced air
ventilation. The standard handling modules (SEND, RECEIVE) that are supplied by Siemens may
be used for TCP/IP task processing by the PLC. The description of the handler modules is contained
in the respective manuals available from your CPU.

The application of the two modules is described separately in this manual. The different chaptersO
describe the H1-elementsfirst, followed by the TCP/IP-specific elements.

Due to technical progress the illustrations of modules contained in this manual may differ from the

original.

Overview

Chapter 1.

Chapter 2:

Chapter 3:

Chapter 4.

Chapter 5:

Chapter 6:

Introduction

This chapter contains general safety and handling instructions for electrostatically
sensitive modules. It also contains an overview of the CP143-packages available
from VIPA and specifications on the construction and the operation of the
modul es.

Communication protocols

This chapter contains information on the H1 and the TCP/IP communication
protocols. Here you may find details on the structure and the operation of these
protocols. The chapter also refers to the 1SO-OSI level model and depicts the
relationship to TCF/IP.

Planning a networ k

This chapter contains an overview of the different ethernet network cabling types,
the respective hardware and guidelines, as well as an explanation of the various
combinations. The chapter also contains an outline of the planning required for a
network and how to prepare and install the networking hardware.

Network module CP143 H1/ TCP/IP

This chapter describes the physical structure of the module. It shows the position
and the purpose of the jumpers and the configuration of the different sockets and
plugs. The chapter also describes the control elements and the displays.

Softwar e

This chapter comprises two parts. The first part contains a general description of
the configuration software. The second part details the use of the configuration
software for the different protocols.

Here you can find information on how to use the software for H1 or TCF/IP.

Commissioning
This chapter contains information on the plug-in locations and the operating

characteristics of a properly configured module. An example of a small
communication system illustrates the principles.

Subject to change to cater for technical progress.
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1 Introduction

1.1 Safty and handling precautions for the user

1.1.1 Handling electrostatically sensitive modules

The modules produced by VIPA carry MOS-VLSI components. These components are highly
susceptible to high voltages that may be caused by electrostatic discharges.

These modules bear the following symbol to highlight the sensitive nature of the components:

A
AlaN

This symbol is attached to the module, module carriers or on the packing material and indicates that
the module is sensitive to electrostatic discharge.

Modules that are sensitive to electrostatic discharges may be destroyed by energies and voltages that
lie far below the threshold of human perception. It is possible that damaging voltages may occur if a
person who has not been discharged handles a module that is electrostaticaly sensitive. The
resulting damages to the components will seriously impair the operation of the module or render it
unusable. Modules that have been damaged in this way are rarely recognized immediately. In many
cases the error becomes apparent only after the module has been operating for awhile.

Components that have been damaged by an electrostatic discharge may exhibit temporary
mal functions when they are subjected to temperature variations, shock or changesin electrical load.

The only effective method for the prevention of damages to modules that are sensitive to
electrostatic discharge is the use of protective gear and the strict adherence to the respective rules.

Rev. 00/07 VIPA 11
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1.1.2 Shipping electrostatically sensitive modules

Modules to be shipped must be packed in their original container. You may also wrap additional
conductive material around modules that are about to be shipped. Conductive material comes in the
form of antistatic foils or metallized enclosures.

Some modules may contain a battery. Please ensure that the conductive
packaging does not come into contact with or short out the battery.

1.1.3 Tests and modifications to electrostatic sensitive modules
Please not the following when testing modules that are sensitive to electrostatic discharge:
» Any floating instrumentation must be discharged for a short period.
* Any test instruments must be grounded.

Please use a grounded soldering iron when you implement modifications to modules that are
sensitive to electrostatic discharge.

properly when modules that are sensitive to electrostatic discharge must be

i i It isimportant that the person as well as the test gear and tools are grounded
manipulated

1-2 VIPA Rev. 00/07
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Introduction

1.2 General

You may use the VIPA CP143plus or the CP143 TCPF/IP to implement Industrial Ethernet H1 or

TCP/IP networks in your offices or factories.

The software used to configure the modules is compatible with MS-DOS”, WINDOWS” 3.11,

WINDOWS" 95, WINDOWS" NT and 0S/2".
VIPA offers the following packages:

B BT e AT

CP143plus

CP143-module

with H1-protocol
(Order-No.:-VIPA SSN-BG81A)

CP143TCP/IIP
CP143-module

with TCP/IP-protocol
(Order-No.:VIPA SSN-BG89A)

Both are delivered with the same
configuration software and the
same manual.

The specific requirements are
covered by asingle hardware -
platform which differs only in the
contents of the firmware.

The following passages refer to
the hardware as

"CP143H1/ TCP/IP"

Fig. 1-1: Construction of the CP143 H1 or TCP/IP

Rev. 00/07 VIPA
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1.3 Operation

The CP143 H1 / TCP/IP communication module is installed directly into the central processor or
into the respective expansion unit. The module contains four interfaces:

» Interface for the LAN cable viaatransceiver (AUI, DIX)
* Interface for the LAN cable viathin ethernet cable
» Interface for the LAN cable via RJ45-socket (twisted pair)

* Interface for compatibility with the programmer or a DIN interface for configuration
purposes

The CP143 H1 / TCP/IP communication processor conducts the transfer of data via the cellular
network independently and relieves the CPU of this task. This operation covers the entire ISO-OS]
level model.

The VIPA CP143 H1 / TCP/IP module is controlled by the standard handler modules of the
installed PLC.

The following modules are required for interfacing with the VIPA CP143 H1/ TCP/IP:
SEND ALL, RECEIVE ALL, SYNCHRON, SEND DIREKT, RECEIVE DIREKT, FETCH.

These function modules can be used to transfer DB/DX-modules with a maximum length of
4096 DW. These function modules can be configured directly or indirectly.

Special features

» The CP143 H1/ TCP/IP communication processor is supplied complete with a 12V power
supply for the transceiver.

» Theapplication of these modules does not require any hardware or software manipulation.
» Comes complete with thin ethernet interface.

* Contains a LED status indicator to display the operating status of the module and the
network.

1.4 Construction

» 80486 SLC 33 MHz CPU

e 1 MB main memory

» Siemens CP1430 compatible programmer interface
* EPROM socket for EPROMs

» 4 KB Dua-Port-RAM as CP interface

* DIN interface for the PLC

* AUI interface (IEEE 802.3) for the LAN cable via a transceiver, RJ45 signal may be
connected to the AUI socket (Siemens compatible)

* RJ45 connector for ethernet
* Thin ethernet (BNC)

14 VIPA Rev. 00/07



2 Communication protocols

2.1 H1 protocol

2.1.1 Structure of Industrial Ethernet H1

2.1.2 Operation

2.1.3 Structure and operation of the PLC interface
2.2 TCP/IP protocol

2.2.1 ISO-OSI level model

2.2.2 TCP/IP principle of operation

2.2.3 TCP/IP services

2-1
2-1
2-2
2-2

2-3
2-3
2-7

2-7






CP143 H1/ TCP/IP manual Communication protocols

2 Communication protocols

2.1 H1 protocol

The Industrial Ethernet H1 LAN provides the basis for the implementation of large, high-tech,
decentralized automation systems. Industrial Ethernet H1 is the complete solution for the
implementation of large, open networks between the different departments of a company.

Compatible devices include:
* PLCs115, 135, 150, 155
* programmers PG 685, PG 730, PG 750, PG 770
* computers
» other PLCs

The Industrial Ethernet H1 LAN may be used in the following applications:
» central control and supervision of production lines
* monitoring and communicating the status of machines
* management information
* production statistics
» thetransfer of large amounts of data
* remote programming of PLCs

2.1.1 Structure of Industrial Ethernet H1

The Industrial Ethernet H1 LAN consists of separate segments. A single segment can support up to
100 terminal devices (PLCs, computers) and its length may be up to 500 m. Individual segments
may be linked by means of repeaters. A maximum of 2 repeaters may be placed between any two
terminal devices.

Repeaters may also be used to construct so-called remote-repeater-configurations. This combination
requires two repeaters and two additional Industrial Ethernet H1 transceivers.

The LAN cable may either be the triaxia cable (yellow cable) or the thin ethernet-cable
(cheapernet).

Triaxia cable:

All termina devices or repeaters must be connected to the transceivers by means of a drop-cable
(plug-in cable 727-1) (max. length 50 m). The connection between the bus cable and the transceiver
Is provided by coaxial plugs. A terminator isrequired at both ends of the bus cable.

A transceiver on the triaxial cable may be connected to a multiport repeater that can support up to 8
terminal devices.

Thin-Ethernet:
Terminal devices are connected directly to the cable, that is transceivers and drop-cables are not

required. The bus cable is connected to the module by means of BNC plugs. A terminator is
required at both ends of the bus cable.

Rev. 00/07 VIPA 21
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2.1.2 Operation

The Industrial Ethernet HL LAN (in conformance with the Ethernet system standard) employs a
random access technique: every terminal device accesses the bus when required. Access to the bus
is co-ordinated by a CSMA/CD (Carrier Sense Multiple Access/Collision Detection) mechanism:
every terminal device “listens’ on the LAN and accepts transmissions that match its own address.
Terminal devices can start a transmission only if the bus line is not engaged. Should two terminal
devices initiate a transmission simultaneously, they detect this event and stop transmitting. After a
random delay time they will restart the aborted transmission.

The programmers PG 685, PG 730, PG 750 and PG 770 may be connected directly to the Industrial
Ethernet H1 by means of atransceiver. Y ou may then remotely modify the program of any PLC that
Is connected to the LAN. The 923C co-ordinator or the programming multiplexer can also be used
to program a number of modules via a single connection.

The user services of LEVEL 4/4a (handler modules or libraries for PC-modules) are also available.

2.1.3 Structure and operation of the PLC interface

A dual-port RAM connects the CP143 H1 / TCP/IP directly to the back plane bus-LAN. At the PLC
the dual-port RAM is avallable as a standard-CP-interface with 4 tiles. Any H1 data traffic is
conducted via standard handler modules (SEND and RECEIVE).

h 4

b segment, mox. 500 m

Node (station)

I ao o I max. 100 nodes .. .
[ per segment
i INi i 0

CP143plus __—connection cable 727-1
(max. 50m)

% 0 (] 0J 0] U

Repeater
5O
o

™ Coaxial plug

CP1413plus

L]

Fig. 2-1: Example for the cabling of the Industrial Ethernet H1 LAN
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2.2 TCP/IP protocol

The TCP/IP protocol was an integral component of the Berkeley UNIX version 4.2 and as such it
became a de-facto standard in local-area networks. Many manufacturers of workstations have since
opted for the ethernet - TCP/IP -UNIX combination. All hardware systems that are currently of
importance support versions of the TCP/IP protocol. This applies equally to the low-end PC, the
typical mini-computer, right through to mainframe computers (the TCP/IP protocol has been
implemented on IBM systems as well) and also to specia purpose computers like vector processors
and parallel processors. It is for this reason that TCP/IP is often used when heterogeneous systems
must be linked.

Using TCP/IP it has become possible to implement comprehensive open networks linking different
departments within an organization.

The following tasks may be solved by means of a TCP/IP bus system:
» central control and monitoring of manufacturing facilities
» transfer of the status of machines
* management information services
* production statistics
» thetransfer of large amounts of data

2.2.1 1SO-0SI level model

QSLayvar Modal TCRAP-Layars TCRAP-Protocols
Level . L =
7 Agpbtaton Layse T e | [eme | |Se | [Pl | e
net
iAppkaiion] e Barar
6 | Presentston Layer Appicaiion Laysre
| Prosserfafinnm)
5 Eageaian Linpssr
CCpmmm e
4 .
Trarspan Layss Yen o
3 x .
Metwork Layer —
2 Diata Lirk Layer
R
Mo
1 . Physical Layer
(B trareler) Ethaernal

Fig. 2-1:1SO-0OSl level model
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2.2.1.1 General

The ISO-OSl level model is based upon a suggestion that was developed by the International
Standards Organization (1SO). It represents the first step in the direction of an international standard
for the different protocols currently in use. The model is referred to as 1ISO-OSI level model. OSl is
the abbreviation for Open Systems | nterconnection, that is communication between open systems.
The ISO-OSI level model is not a network architecture as the services and the protocols used on the
different levels have not been defined. The model simply provides information about the task that
each level must perform.

2.2.1.2 Description of the different levels

Level 1 Physical level (bit-transfer level)

The physical level transfers data bits via a communication channel. This level is generaly
responsible for the mechanical, eectrical and procedura interfaces and for the physical
communication medium that is used by the physical level:

 thevoltagesrepresenting alogical 0 and alogical 1.

* theduration for which the voltage must be present to represent avalid bit.
 establishes a connection and terminates it when necessary.

» pin-alocation for the respective interface.

Level 2 Datalink layer

The data link layer converts raw data into a data series ready for transfer. This is where the frame
delimiters are inserted during transmission and where they are detected during reception. This is
achieved by inserting a specia bit-pattern at the start and at the end of a frame. In many instances a
flow-control and error detection mechanism is integrated into the data link layer.

Level 3 Network layer

The network layer is concerned with the selection of the packet path between the source and the
destination (other networks as well). Paths may be hard-wired in the network. They may also be
dynamic, that is they may be determined on the fly for every packet in order that the load on the
network optimized. The network layer must also ensure that different packets do not interfere with
each other. This layer is responsible for administrative functions for the transferred data, that is
counting of packets, characters or bits, etc.

The network layer must have the capacity to perform these tasks so that users of heterogeneous
networks may communicate with each other.

Level 4 Transport layer

The purpose of the transport layer is to accept data from the session layer, then to divide it up into
smaller portions, transfer this data to network layer and to ensure that every item arrives properly at
the destination. The transport layer generates a unique network connection for every transport link
required by the session layer. The transport layer determines the type of service that is provided to
the session layer. It can also increase the throughput, establish multiple network connections and
assign the data to these connections.

In addition to managing the use of multiple access channels by many message streams the transport
layer must also administer connections that the network establishes and relinquishes.

2-4 VIPA Rev. 00/07
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Level 5 Session layer

The session layer provides the links that enable users of different systems to communicate. In
addition to the standard transport services the session layer also provides high-level services that
may be useful for certain applications. One of these services the control of interactive functions. The
session layer administers the flow of data where data can only be transferred in one direction
(smilar to the token-management). A session can provide user-access to other systems or it can
transfer afile from one system to another.

Another service of the session layer is that of synchronization. Certain reference points are
superimposed on the data stream. If the network should crash it is only necessary to re-send the data
from the most recent reference point.

Level 6 Presentation layer

The presentation layer executes those functions that are used very often and therefore justify a
genera procedure. Thislevel isalso responsible for the syntax and semantics of the transferred data.

One example of the services provided by the presentation layer is the co-ordination of data in a
standard and pre-arranged manner. The presentation layer converts the different data structures and
codes supplied by the various computers into a standard network code so that the users of these
computers may communicate.

Level 7 Application layer

The application layer supports alarge number of protocols.

This layer provides various file-transfer and data processing functions to the user. The application
layer also adapts editor programs to the requirements of the respective terminal equipment.

Different file processing systems employ different conventions for file names and different methods
to display lines of text, etc. You must remember these properties when you transfer files between
different systems. This function as well as electronic mail, remote task entry and directory inquiries
are also part of the services provided by the application layer.

Rev. 00/07 VIPA 2.5



TCP/IP protocol CP143 H1/ TCP/IP manual

2.2.1.3 TCP/IP in relation to the ISO-OSI level model

TCP/IPis older than the ISO-OSI level model. For this reason the different layers can not be applied
directly to TCP/IP. The TCP/IP network layers correspond to level 1 and 2 of the ISO-OSI model.
Levels 5 and 6 of the ISO-OSI model are already integrated into the protocols of the TCP/IP
application layer.

Internet Protocol (IP)

The purpose of the internet protocol IP isto transport packets of data from a sender to a receiver via
anumber of interlinked networks. It may thus be compared with level 3 of the ISO-OSI level model.
IP data transfer services are not protected and do not require a direct connection. The main IP
services are: the transfer of datagrams via a multitude of interconnected networks, to address the
respective partner correctly, to divide data packets according to the respective network conventions
and to reassemble them, and to transfer information about the sequence of packets and their security
characteristics.

Transmission Control Protocol (TCP)

The transmission control protocol TCP is intended to provide a reliable transport-end-to-end-
connection between two different systems. For this reason TCP may be compared to level 4 of the
ISO-OSI level model and it interfaces directly with the internet protocol IP.

TCP provides the following essential services:

 Orientation towards a connection

» Guaranteed sequences

» Lossdetection

» Connection time-out detection

* Multiplexing

» Flow control

» Transparent datatransfers

» The secure establishment and termination of connections

User Datagram Protocol (UDP)

This protocol can aso be classed with level 4 of the ISO-OSI level model and interfaces directly
with the internet protocol IP. This protocol does not make use of connections or error correction for
network transfers. It also does not expect acknowledgements from the receiver of the data.
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2.2.2 TCP/IP principle of operation

TCP and IP are only two of the many protocols required for the establishment of a complete
network architecture. The application layer of the computer supplies programs like FTP and Telnet.
The standard handler modules of the program define the application layer of the CP143 TCF/IP.

These application programs use the transport layer and the TCP or UDP protocols to transfer data,
and these protocols communicate with the |P protocol of the internet layer.

The main task of the IP is to address data packets properly. This means that the IP functions like an
envelope. The network determines the destination of the data packet by means of the address and
uses this to route the packet accordingly. The protocol divides data into smaller units as different
networks may require different length data frames. A number is assigned to every packet so that
received packets may be acknowledged and to allow for reassembly of the origina data. TCP as
well as IP have their own envelope where they store the required numbers so that these sequence
numbers can be transferred via the network. A packet of datais inserted into a TCP-envelope. This
is then inserted into an IP envelope and transmitted via the network. On the network, TCP is
responsible for the safe transport of data. TCP can recognize and correct transmission errors. These
error detection and correction systems ensure that TCP connections are relatively safe. However, in
this case UDP is much faster. It neither detects missing data packets nor does it check the sequence
of the packets. UDP is an unprotected protocol.

2.2.3 TCP/IP services

OPEN / CONNECT

In an active situation this opens a virtual connection with a partner. In a passive situation this waits
for a connection from a partner.

SEND
Transfer of adata buffer to TCP for transmission to a partner.

RECEIVE
Reception of datafrom a partner.

CLOSE
Termination of a.connection.
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3 Network planning

3.1 Ethernet network-terminology

An ethernet network provides a communication link between different stations on the network. The
stations on the network may consist of persona computers, industrial computers, automation
equipment etc. Stations are connected to the network and located a certain minimum distance from
each other. The stations on the network and the LAN cable form a network segment. (See Fig. 3-1).

The cable of the network segment usually consists of a number of network cables of varying length
that are linked by means of connectors.

The length of the network segment and the number of stations that may be connected to it is limited.
It is possible to extend a network segment by linking multiple segments via repeaters.

A repeater increases the physical topology of a network. The repeater requires two transceivers to
link two different segments to each other. In this case the repeater is transparent to the network and
combines the two segments into asingle logical channel.

In this situation the repeaters task is to regenerate and to amplify the signals in both directions. It
must also be able to recognize, process and to communicate inter-segment collisions. Repeaters do
not possess a unique address and are therefore not accessible as they are invisible to the stations
connected to the network.

The overall network cable consists of the sum of all segment cables.

Network total segment

Repeater

Network segment Network segment
> K

Fig. 3-1: Parts of an ethernet network
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Three types of ethernet cable exist:

» Thin-ethernet-cable (also called thin ethernet cable or Cheapernet-cable).

» Thick-ethernet-cable (also called thick ethernet cable or standard ethernet-cable or yellow-cable).
» Twisted pair-cable (telephone cable)

Thin ethernet-cable is far more economical than thick ethernet-cable. This applies to the cost of the
cable, the cost of instalation and any additional hardware. It does, however, suffer from a higher
level of susceptibility for EMC interference. Connections to the thin ethernet-cable are provided by
BNC T-pieces.

Thick ethernet-cable consists of a thick yellow cable which is much like a pipe. The cable has
markings at a distance of 2,5 m which indicate the positions where a connection to the cable may be
attached.

These two types of network cable can be employed to produce in three different versions of ethernet
network:

1. anetwork using only thin ethernet cable
2. anetwork consisting only of thick ethernet cable and
3. acombination of these two

Under certain conditions you may also use twisted tel ephone twin-cable instead of the coaxial cable
(twisted pair).

Twisted pair cable consists of four insulated copper wires of 1 mm diameter that have been twisted
together in pairs.

In contrast to the coaxia ethernet networks which provide a type of bus-topology, the twisted pair
network is a point-to-point network. The resulting network has a star-topology. Every station is
coupled individually with a central hub to form the ethernet network.
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3.2 Thin-ethernet-cable networks

Thin-ethernet-cable network hardware

This chapter contains a description and an illustration (Fig. 3-2) of the hardware required for a thin-
ethernet-network.

Networ k adapter

Network adapters are installed in every station on the network and linked by means of a
network cable to provide the communication medium between these stations.

BNC-connectors

BNC-plugs and -sockets provide the electrical link between the hardware on the
network. The network cable is connected to the BNC-socket located on the network
adapter. BNC-plugs connected to both ends of the network cable link the different
segments of the cable via a T-piece or a barrel connector. The T-piece is connected to
the BNC-socket on the network adapter.

Thin-ether net-cable

Thin-ethernet-cable consists of RG-58A/U 50 Ohm coaxia cable with a diameter of 0,2
inch (5,08 mm).

BNC-connectors

BNC-connectors are used to interconnect two thin-ethernet network cables. Where two
portions of a thin-ethernet network must be linked these connectors have a distinct
advantage over T-pieces. Y ou may obtain these BNC-connectors from VIPA GmbH.

BNC-T-pieces

The two sockets located at opposite ends of the T-piece provide the connection to the
BNC-connectors on the thin-ethernet cable. The third connector on the T-piece is
connected to the BNC-connector on the network adapter and provides the physical link
to the network. Y ou may obtain BNC-T-pieces from VIPA.

BNC-ter minator

Every network must end in a 50 Q BNC terminator which acts as a matched load and
which reduces electrical interference on the network. The terminator is connected to one
of the two sockets of the T-piece when no other cable is connected. Some BNC
terminators have a ground connection which may be used to ground the screen of the
network cable. You may obtain BNC terminators with and without ground connection
from VIPA GmbH.

a BNC-terminator which has a ground connection!

i One side of a network segment (it isimmaterial which side) must be fitted with

The other side of the segment may not have a terminator!

Rev. 00/07
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Thin-ethernet-cable networks

-

L L e S—

g CP 143 H1/ TCP/IP

Ethernet cable

N
B

BNC- BNC- BNC- BNC-
terminal plug T-piece terminal with
connector grounding

Fig. 3-2: Thin ethernet network hardware
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Network planning

3.2.1 Thin-ethernet-cable network-layout

Here follows a summary of the restrictions and the rules that apply to a thin-ethernet-cable network.

Fig. 3-3isanillustration of this summary.

Restrictions

e Maximum number of network segments:

* Maximum length of a network segment:

» Maximum totd length of the network cable:

¢  Maximum number of network stationson a
segment:

e Minimum distance between two BNC-T-pieces:

5 (3 coaxid segments with network
stations and 2 interconnecting segments
without network stations)

185 m

925 m
30 (every repester is counted as a station)

0,5m

BNC-
plug connector

Grounding
cable

BNC terminator

with grounding

Repeater

Ground
connection
Max. lenght 185 m
Fig. 3-3: Example for a thin-ethernet cable network
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3.2.2 Regulations and specifications

Certain basic regulations must be observed when planning or installing a network:

» The cabling of a network consists of a number of segments. Each segment must be terminated
with its characteristic impedance (terminator) of 50 Q.

» According to the 1SO 8802.3 specification the maximum length of an individual segment is
185 m.

* Wherever possible, the network should consist a homogeneous segments of coaxia cable as
every connector introduces losses. When it becomes necessary to extend existing segments of
coaxial cable you should always use preconfigured cables. Please note that the maximum length
of a segment may not exceed 185 m.

» The screen of the coaxial cable may only be grounded at a single point on the entire cable. This
point must posses a defined low impedance. All other connectors and terminators must be
insulated from ground.

* Any two stations on the network may only have a single connection between them. Where
multiple physical paths exist the resulting interference will be interpreted as a signal and cause
collisions which may abort the data transfer.

» Single drop-cables are not permitted.
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Guidelines for the routing and installation of network components

* Asarule, aminimum distance of 1m is prescribed with respect to electrical equipment, cabling
and other components that could produce electromagnetic and electrostatic fields. This includes
paralel runs of power or high-tension cables, circuit breakers etc.

» The ISO-specifications alow for a maximum field strength of 2 V/m at frequencies between 10
kHz and 30 MHz and 5 V/m at frequencies between 30 MHz and 1 GHz.

* Once a coaxia cable segment and all its components have been installed it is essentia that the
worst-case reflections on the cable are determined. These should never exceed 7% of the injected
amplitude of the original signal. The reflection coefficient can be checked by means of a
reflectometer.

» Theoverall loop resistance of a coaxia cable segment together with al its plugs and connectors
may not exceed a maximum of 4Q.

»  The minimum radius of any bend in the cable may not be less than 5 cm. When multiple bending
is anticipated the radius must not be less than 8 cm.

3.2.3 Technical data thin-ethernet

Coaxial cable

Impedance 500+20Q

Attenuation < 18 dB/km for a 10 MHz sine wave
< 12 dB/km for a5 MHz sine wave

Propagation > 0,77 c (velocity of light)

Minimum radius for bends, 5cm
single bend

Minimum radius for bends, 8cm
multiple bends

Diameter of center 0,89 mm = 0,05 mm
conductorsolid copper

Outside diameter for 4,9 mm
polyvinylchloride (PVC)

Outside diameter for 4,8 mm
fluorpolymer
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3.3 Thick-ethernet-cable networks

Thick-ethernet-cable network hardware
This chapter contains a description and an illustration (Fig. 3-4) of the hardware required for a
thick-ethernet-network.
Networ k adapter
Network adapters are installed in every station on the network and linked by means of a
network cable to provide the communication medium between these stations.
Transceiver
The stations on a thick-ethernet cable communicate via an external transceiver which is
attached to the network cable. External transceivers are required when a thick-ethernet
cableis used as communication medium.
Transceiver-cable
The transceiver-cable (drop-cable) connects the station (network adapter) to the external
transceiver.
AUl -connector

The end of atransceiver cable is terminated in an AUl (DIX) plug or an AUI-socket.
The AUI-plug is connected to the network adapter located in a station. The AUI-socket
is connected to the external transceiver.

Thick-ethernet-cable

The thick-ethernet-cable consists of a 50 Ohm coaxial cable with a diameter of 0,4 inch
(10,16 mm). Different lengths of this cable are available complete with standard 0,4
inch N-type plugs at each end. The cable may be obtained from any reputable cabling
supplier.

N-type plug
An N-type plug is attached to each end of the thick-ethernet cable.

N-type connector
N-type connectors are used to connect two thick-ethernet cables together.

N-type-terminator

An N-type 50 Q termination resistance “terminates’ the network and prevents electrical
interference from the network. This is attached to the N-type socket of the transceiver
that is not connected to another cable. Certain terminators are provided with a grounding
strap to connect the screen of the network cable to ground.

a terminator which has a ground connection!

i One side of a network segment (it isimmaterial which side) must be fitted with
The other side of the segment may not have a ter minator!
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Transceiver
(Bus coupler)

Transceiver cable

@/ AUIl-plug

Thick Ethernet cable

<——— Connecting plugs ——>

» )

Connecting piece Terminator

Fig. 3-4: thick-ethernet network hardware
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3.3.1 Thick-ethernet-cable network-layout
Here follows a summary of the restrictions and the rules that apply to a thick-ethernet-cable

network. Fig. 3-5isan illustration of this summary.

Restrictions
e Maximum number of network segments:

»  Maximum length of anetwork segment:
»  Maximum totd length of the network cable:

*  Maximum number of network stationson a
segment:

¢  Minimum distance between two transceivers;

»  Maximum length for atransceiver cable:

5 (3 coaxid segmentswith network
gations and 2 interconnecting segments
without network stations)

500 m

2500 m

100 (every repester is counted as astetion)

25m

50m

Grounding
cable

Terminator with

Ground grounding

terminatior

/

Terminator

Plug connector

Network Segment

Repeater

Terminator

Fig. 3-5: Example for athick-ethernet network
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3.3.2 Regulations and specifications

Certain basic regulations must be observed when planning or installing a network:

The cabling of a network consists of a number of segments. Both ends of each segment must be
terminated with its characteristic impedance (terminator) of 50 Q.

» According to the 1SO 8802.3 specification the maximum length of an individual segment is
500 m.

* Any segment may consist of a number of different parts. In this case you must ensure that the
length of each part is an odd multiple of 23,4 m to eliminate reflections at the joints and the ends
of any portion of the cable.

» Thelength of any part may thus be calculated as follows:
TSL=(2n+1) * 23,4 m; N=0,1,23..

* Wherever possible, the network should consist of a homogeneous segments of coaxial cable as
every connector introduces losses. When it becomes necessary to extend existing segments of
coaxial cable you should always use standard portions of the cable. Please note that the
maximum length of a segment may not exceed 500 m.

» The screen of the coaxial cable may only be grounded at a single point on the entire cable. This
point must posses a defined low impedance. All other connectors and terminators must be
insulated from ground.

* Any two stations on the network may only have a single connection between them. Where
multiple physical paths exist the resulting interference will be interpreted as a signal and cause
collisions which may abort the data transfer.

» Single drop-cables are not permitted.
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Guidelines for the routing and installation of network components:

* Asarule, aminimum distance of 1m is prescribed with respect to electrical equipment, cabling
and other components that could produce electromagnetic and electrostatic fields. This includes
paralel runs of power or high-tension cables, circuit breakers etc.

» The ISO-specifications alow for a maximum field strength of 2 V/m at frequencies between 10
kHz and 30 MHz and 5 V/m at frequencies between 30 MHz and 1 GHz.

* Once a coaxia cable segment and all its components have been installed it is essentia that the
worst-case reflections on the cable are determined. These should never exceed 7% of the injected
amplitude of the original signal. The reflection coefficient can be checked by means of a
reflectometer.

» Theoverall loop resistance of a coaxia cable segment together with al its plugs and connectors
may not exceed a maximum of 5Q.

* The minimum radius of any bend in the cable may not be less than 21 cm. Where multiple
bending is anticipated the radius must not be less than 40 cm.
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Network planning

3.3.3 Technical data thick-ethernet
Coaxial cable

Impedance

Impedance linearity

Inductivity

Capacity

Attenuation

Propagation

Loop resistance

Minimum radius for bends, single bend
Minimum radius for bends, multiple bend
Diameter of center conductor

solid copper

Thickness of the dielectric

Thickness of the screen

Screening effectiveness

Thickness of the outer insulator

Outside diameter for polyvinylchloride (PVC)

Outside diameter for fluorpolymer

Transceiver cable

Maximum operating voltage
Maximum current capacity
Capacity of asingle pair of lines
Impedance

Screening effectiveness

M aximum attenuation

50Q+2Q

+ 3 Q withaperiod>2m

0,21 pH/km

85 pF £ 5 pF

< 18 dB/km for a10 MHz sine wave
< 12 dB/km for a5 MHz sine wave
> 0,77 c (velocity of light)
<10mQ/mat 20° C

21 cm

40 cm

2,17 mm % 0,013 mm

1,99 mm

1,06 mm + 0,089 mm

> 92 %

1,25 mm £ 0,089 mm
10,287 mm % 0,178 mm
9,525 mm + 0,178 mm

30V
2,8A

55 pF/m
78Q+5Q
78 %
3dB/50m

The yellow outer cover of the cable bears imprinted marks at a distance of 25 m £ 5 cm. These
marks indicate the positions where a transceiver may be connected. The coaxial connectors at the

end of every cable are N-type plugs.

Rev. 00/07
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3.4 Combining thin/thick ethernet cable in networks

It is possible to combine thin-ethernet and thick-ethernet cabling in a single network.. The lower
price of the thin-ethernet cable may provide a more cost-effective solution than a system that is
purely based on thick-ethernet cable.

When thick-ethernet cable is used to link repeaters the distance may be substantially larger than if
the link was provided by a thin-ethernet cable.

You may use one of the two methods below to establish a network that combines thick and thin-
ethernet cable:

» Connecting the thin-ethernet cable segment to a network based on thick-ethernet cable via
a repeater. It is possible to combine a maximum of five unlike network segments (using
four repeaters) in this manner.

» Itisalso possible to use thin and thick-ethernet cables within the same network segment.
The structure of such a network is described below under the heading “Combination
thin/thick ethernet cable hardware".

3.4.1 Combination of thin/thick ethernet cable hardware

Networks that use a combination of thin and thick ethernet cable employ the network hardware as
the individual thin-ethernet and the thick-ethernet networks would if they are not combined. It is
however necessary to include adapters that provide the interconnection between the different types
of cable. Fig. 3-6 shows two such adapters.

* N-typejack to BNC-jack
* N-type plug to BNC-plug

Thick Ethernet jack Thick Ethernet plug
on on
BNC jack BNC plug

Fig. 3-6: Adapters for linking unlike segments
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3.4.2 Thin/thick ethernet cable combination network-layout

This chapter describes a method of combining thin ethernet cable and thick ethernet cable in a
single network segment. This method employs as much thin ethernet cable as possible. Fig 2-7
illustrates this technique of combining thin and thick ethernet cable.

The length of a network employing a combination of thin and thick ethernet cable may be between
185 m and 500 m. In this case the minimum length has been specified as 185 m as shorter segments
can consist entirely of thin ethernet cable. The maximum length of 500m is determined by the
physical limitations of the thick ethernet cable.

Y ou may use the following equation to calculate the maximum length of the thin ethernet cablein a
combination network:

500m-L _ ¢
3.28

(L = length of network segment that must be implemented
t = maximum length of the thin ethernet cable)

e.g. you must implement a network segment of 457 m and reduce the cost of the network hardware
to a minimum. You would use the equation above to determine the maximum length of the
thin ethernet cable as follows.

500m - 457m _

13,Im
3.28

Y ou may thus use up to 13,1 m of the cost-effective thin ethernet cable. For the remainder of 443,9
m of the network segment you must use thick ethernet cable.

Please note: you can interconnect up to 5 different network segments!

THIN ETHERNET Thick Ethernet jack THICK ETHERNET

on
\ Thin Ethernet jack

bl

cable

Network Segment

BNC
onni

Network Segment

H
\—l

Thick Ethernet jack

on
Thin Ethernet jack @

THICK ETHERNET THIN ETHERNET

Fig. 3-7: Example of a network combining thin and thick ethernet cable

Rev. 00/07 VIPA 3-15



Twisted Pair CP143 H1/ TCP/IP manua

3.5 Twisted Pair

Twisted Pair network hardware
A twisted pair-network can only have a star-type configuration. This topology requires a
hub that supports the star-type configuration.

The following paragraphs contain a description of the hardware required for
implementing atwisted pair network.

Networ k adapter

The network adapter which is installed in every station on the network provides the
interface that alows every station to communicate with every other station..

Hub (star-type configuration)

The Hub is the centra element that provides the facilities required to implement an
ethernet network using twisted pair cable. Every station is connected directly to the hub
to form the ethernet network. A hub operates like a repeater. It may be interfaced with
thin or thick ethernet cable.

Twisted pair-cable
The twisted pair cable consists of a four-core cable where the cores are twisted together
in pairs. The conductors have a diameter between 0,4 and 0,6 mm.

3.5.1 Twisted pair-cable network-layout

Here follows a summary of the restrictions and the rules that apply to twisted pair networks
Restrictions

e Maximum number of hubs per segment: 2

*  Maximum segment length: 100 m

Hub Hub

Fig. 3-8: Star topology of atwisted pair network
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Twisted pair plug

Twisted pair cable

Star coupler (Hub)

Power

supply
Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
00 00 00 00O 0O 060 /

Fig. 3-9: Twisted pair network hardware
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3.6 Planning a network-layout

At this point you are aware of the limitations of the different cabling systems, and you can provide
answers to the following questions with respect to the network that you have to implement:

Determination of network requirements

What is the extent of the coverage of the proposed network?

* What is the optimum number of network segments required to satisfy the physical (space,
interference) conditions applicable to the proposed system?

» How many network stations (H1 TCP/IP, IPC, PC, transceiver, possible bridges) should be
connected to the network?

* What is the distance between the different stations on the network?

» What isthe expected increase in coverage and number of connections that the system must be
ableto handle?

Drawing a plan of the network

Prepare a drawing of the plan of the network! Identify every item of hardware (like cables,
transceivers, amplifiers, termination resistors). Observe the rules and limitations that were outlined
in the previous chapters.

Measure the distance between al components to ensure that they are within the prescribed
parameters (min. distance, max. length...).
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3.7 Standards and specifications

The main characteristic of a LAN is that it provides a single physical communication path. The
physical communication medium may consist of:

» oneor more electrical connections (twisted cables)
» coaxia cable (triaxial cable)
« fiber-optic cable

The communications between individual stations is subject to certain standards and rules that must
be met by every station on the network. These determine the form of the communication protocol,
the access method to the LAN and other basic principles that are important for communicating on
the network.

The VIPA H1-network was devel oped to satisfy the ISO standards and specifications.

The standards and specifications for networking systems were determined by international and
national committees.

ANS American National Standards | nstitute

This body is currently busy formulating agreements for high-speed LANs (100 MB/s) based on fiber-
optic technology in ANSI X3T9.5. (FDDI) Fiber Distributed Data Interface.

CCITT Committee Consultative | nternationale de Telephone et Telegraph.
Amongst others, this advisory committee produces the specifications governing the interfacing of
industrial communication networks (MAP) and of office networks (TOP) to Wide Area Networks
(WAN).

ECMA European Computer M anufacturers Association.
generates the different standards for MAP and TOP.

EIA Electrical I ndustries Association (USA)
this committee determines standards like RS-232 (V.24) and RS-511.

IEC I nternational Electrotechnical Commission.
This committee sets specific standards, e.g. those for the Field Bus.

SO I nternational Organisation for Standardization.

This association of national standards offices has determined the OSI-modd (1SO/TC97/SC16). It
outlines the framework for the standards that are applicable to data communications. The 1SO
standards are converted to the different national standards like UL and DIN.

I[EEE  Ingtitute of Electrical and Electronic Engineers (USA).

The project group 802 determines LAN-standards for communication speeds from 1 to 20 MB/s. IEEE
standards are often the basis 1SO-standards, e.g. IEEE 802.3 = SO 8802.3.

The serial Industrial Ethernet H1 LAN is an open communication system that can be used for the
exchange of data between all devices that comply with a set of common rules. These devices may
also include units manufactured by other companies.

Data is communicated on the basis of the OSI 1SO-reference model. This model provides the
specifications for all the processes, rules and the strategy for common data communications.
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4 The CP143 H1 / TCP/IP network board

4.1 The construction of the module

ks iy j

'Llhhmh_m-j :

L

S TH

Fig. 4-1: Construction of the CP143 H1/ TCP/IP
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4.1.1 Components of the module

80486 SLC 33 MHz CPU

1MB main memory

PG interface which is compatible with the Siemens CP1430
EPROM socket

4K B dual-port RAM as CP interface

DIN interface to the PLC

An AUI connection (IEEE 802.3) for interfacing to a bus cable via a transceiver, RJ45
signa may be connected to the AUI socket (Siemens compatible)

RJ45 interface connection for ethernet
Thin ethernet connector (BNC)
power supply for transceiver

Controlsand indicator slocated on the front panel

LEDsfor

TX (yellow) indicates that datais being transmitted.

RX (yellow) indicates any data on the network.

RUN (green)  The module has been synchronized, i.e. the PLC has completed
the SY NC-procedure.

COMM (yellow) error occurred during the boot phase / FLASH-ROM is burned.

STOP (red) The moduleis busy initializing.

15V (green) 15V supply available

(red) under voltage
Both LEDs off indicates that no power is available.
Slot for EPROMs
15-pole D-type plug for the PG interface
AUl interface for atransceiver
BNC socket for thin ethernet
RJ45 socket for ethernet
RUN-/STOP-/RESET switch

RESET sets the module to defauft-setting. To reset the module you have to keep pressed
the RUN-/STOP-/RESET-switch in position OG about 5 seconds.

4-2
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4.1.2 Jumper settings

j
Ll
)
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g
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LJOEXD ER
(il oty
ﬁg@qmaj )
— g - - T
| I

X11-15 (switching AUI/TP)
here in position AUI

X
C
7]

]
.
i 440
Z
2
;
3
1

Sticker with the last \
4 numerics of the X16 (15V-supply)
ethernetadress

Fig. 4-2: Location of jumpers

Jumpers X11 to X15 must either all face left or face right! Any other
combination could cause permanent damages to the module!

The configuration of this module is determined by means of jumpers. Y ou must install 5 jumpers to
change from AUI to TP mode. X7 is used to enable the 15V supply voltage for the transceiver. The
remaining jumpers on the module do not affect the configuration. However, they must not be altered
to ensure the modul e operates properly.
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4.1.2.1 AUI/ TP (X11-X15) changeover

This jumper determines the pin-allocation of the 15-pin socket. You may choose between twisted
pair (TP) and AUI.

Jumpers X11 to X15 must always be in the same position.

1-2 linked The 15-pin socket is set for AUI. (default)
2-3 linked The 15-pin socket is set for twisted pair operation. (Siemens compatible)

Jumpers X11 to X15 must either all face left or face right! Any other
combination could cause permanent damages to the module!

4.1.2.2 Selection of +15V supply voltage (X7)
This jumper enables the +15V supply for the transceiver:

1-2 linked transceiver supply voltage off.
2-3 linked transceiver supply voltage on. (default)

The jumpers that are not described in this section must be installed for normal
operation but they may not be changed!
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4.1.3 Sockets and plugs

4.1.3.1 The position of sockets and plugs

RX (Display telegram on net)

RUN (Module is synchronized)
COMM (Error during boot /
PU channel aktive)

STOP (Building block is running up )

Cs

15 V voltage
green: 15V voltage applied

NEERSSuEE Y|

O%;‘J
T dC
Z

| VIPA [ SSN-BGSS

red: Undervoltage
both off: no voltage

[ &>
[

AUI/TP TL @THIN PROG

Shaft for memory module

TX (Display transmitted telegram)

RUN-/STOP-switch

15-pole PU-interface

BNC jack for thin ethernet

TP interface

15-pole jack

Occupancy selectable with X11-X15

- AUl interface for bus coupler (Transceiver)
- TP interface

Fig. 4-3:Front view CP143 H1/ TCP/IP
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4.1.3.2 Pin-configuration for sockets and plugs

The figures show the respective sockets when the module is viewed from the frame. The top of the
figureis equivalent to the top of the frame.

4.1.3.2.1 Pin-assignment for the AUI-/TP socket (15-pole)

The 15-pole D-type socket connects to a transceiver via a drop-cable. It has a diding interlock. The
pin-assignment for this connector for both, the AUI interface and the TP interface (twisted pair) is
depicted below.

Pin AUI TP
1 Signal ground
2 CLSN (Collision+)
3 TRMT (Transmit+) TRMT (Transmit+)
4 Signal ground
5 RCV (Receivet) RCV (Receivet)
6 12V return Linkto7
7 Linkto 6
8 Signal ground
9 CLSN (Collision-)
10 TRMT (Transmit-) TRMT (Transmit-)
11 Signal ground
12 RCV (Receive-) RCV (Receive-)
13 +12Vv
14 Signal ground
15
Tab. 4-1: Pin configuration of the 15-pole AUI-/TP socket

Pins that are not connected may not be used as this could damage the module
or the connected peripheral!

4-6
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4.1.3.2.2 Pin configuration for the D-type socket with PG interface (15-pole)
The 15-pole D-type socket with the screw-type locks is intended for the connection of a
programmer. The following table shows the pin-configuration for the socket:

Pin Signal
@®:
[ XE 1 MEXT (external ground, screen)
’'Y 4. 7 2 TTY IN - (current output)
® @ 3 -
3
5 4 +24V
[ RV .
4 5 Ground (internal ground)
® 11. 3 6 TTY OUT + (current input)
@ °: 7 TTY OUT - (current output)
@ 8 MEXT (external ground)
1
\\. 9 TTY IN + (current input)
10 24V return
11 20mA current source of the transmitter
12 Ground (internal ground)
13 20mA current source of the receiver
14 Master signal
15 Ground (internal ground)

Tab. 4-2: Pin configuration of the PG interface

4.1.3.2.3 Pin configuration of the TP socket (RJ45)

Pin Signal

1 1 Transmit +
§ 2 Transmit -
g 3 Receive +
6 4 -
o

6 Receive -

7 -

8 -

Tab. 4-3: Configuration of the TP socket (RJ45)
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4.1.3.2.4 Base connector (48-pole knife-edge connector)

Base connector X1

d b z
nc M +5V 2
UBAT PESP nc 4
ADB12 | ADBOO /CPKL 6
ADB13 | ADBOl1 | /MEMR 8
ADB14 | ADB0O2 | /IMEMW 10
ADB15 | ADBO3 /RDY 12
nc ADB0O4 DBO 14
nc ADBO5 DB1 16
nc ADBO6 DB2 18
nc ADBO7 DB3 20
nc ADBO08 DB4 22
nc ADBO09 DB5 24
nc ADB10 DB6 26
DSl ADB11 DB7 28
+24V BASP M24V 30
nc M nc 32
Base connector X2
d b y4

nc M +5V 2

nc nc nc 4

nc nc nc 6

nc nc nc 8

nc nc nc 10

nc nc nc 12

nc nc nc 14

nc nc nc 16

nc nc nc 18

nc nc nc 20

/TXDSN nc nc 22

nc nc nc 24

nc /RXDSN nc 26

nc nc nc 28

nc nc M24V 30

nc M +24V 32
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4.1.3.2.5 EPROM socket

a b C
1 [vccToND | AL
2 A2 | AL | AO
3 A5 | A4 | A3
4 A8 | A7 | A6
5 [ ALl | A0 | A9
6 | RD | A4 | AL3
7 DO | D8 | -WR
8 D12 | D11 | DO
9 D15 | D14 | D13
10 [ o2 [ bt | Do
11 | o5 | D4 | D3
12 [ k1 | o7 | De
13 | k2 [cs3| cs1
14 [ kK3 [cst| c=2
15 | K4 [ Psw | UBAT
16 | kK5 [GND | vPP
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4.2 The CP143plus firmware

Fig. 4-4 shows the structure of the CP143plus firmware. This figure contains those components that
interact to determine the characteristics of the CP.

4.2.1 Components

The individual components communicate via the operating system functions of a real-time kernel
(RTK). In addition to this, class libraries have been defined which provide a defined CALL
interface.

4.2.1.1 Interface

The interface between the PLC and the CP is provided by a dual-port-RAM that has been divided
into four equal segments, so-called tiles. In a multi-processor PLC every CPU may communicate
independently with the CP143plus by means of one of these four tiles.

The handler modules send-request and receive-request have been implemented by the use of
interrupts (interrupt handler) and by exchanging data via the dual-port-Ram.

4.2.1.2 Hl-application
The H1-application is the protocol controller for the functions defined for the CP.

4.2.1.3 H1l-interface
The H1-API-calls are available as a class library and they define the interface for the protocol stack.
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4.2.2 The structure of the CP143plus

Dual-port-Ram (DPR)

PLC-interrupt
Interrupt handler and task

PG-interrupt
Interrupt handler and task

H1- application

The application consists of n
tasks. That is, a new task is
generated and administered
for every configured connec-
tion.

Tools
List processing
* accessroutines
All-HTB-coordinator

TP4-API-Calls

Libraries containing access
functions for the TP4-protocol
stack

TPA(H1)

System-Boot
Synchronous supervision

e Theinitidization task scans|
the parameter sets.

» The synchronization task
checks switch settings and
controls the indicators loca
ted on the CP

protocol stack

Operating system
The operating system is
divided into three independent
units.
A red-time kernd defines the)
interface for tasks and hand-
lers

Fig. 4-4: The structure of the CP143plus
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4.2.3 Further information on the CP143plus

4.2.3.1 System properties

The system properties of a CP must not be regarded as limitations or as design faults. Instead,
certain functions may not be accessible or they have been removed for the security of the overall
system.

e The run-up time of the CP143plus is app. 10 seconds. For this reason the requirements of
balanced synchronization characteristics (an HTB synchronization module waits between 8 and
10 seconds, depending on the type of CPU) can not be met. Thus the start-up OBs 20-22 must
perform the following actions:

» poll the PAFE of the HTB in synchronous mode until this becomes 0. After 10 seconds
thetile will be set to active by the CP.

» If the synchronous HTB still detects a PAFE after 15 seconds then the PLC, the
configuration of the PLC or the CP is incorrect. In this case the respective configuration
must be checked.

» Depending on the sequence in which the synchronous HTBs were initiated, the CP may detect a
synchronous request and re-boot when more than one tile of a CP must be synchronized. Under
these conditions the CP would never be synchronized. Cure: switch the CP to STOP by means of
the respective switch, then synchronize all the required tiles. Change the switch back to RUN. At
this point the CP has been synchronized. This reaction of the system can only occur during
commissioning, and then only, if the number of tiles of the CP is increased and the new
synchronous HTB is not accessed as the last one in the sequence.

» Tasks having a priority of 0/1 can only send and/or receive the amount of data as defined by the
synchronous HTB. Tasks of this type are not blocked. This results in a maximum data transfer
rate of 512 bytes per task and a block size of 255 (see also block size).

» RECEIVE tasks, that are mirrored as broadcast communication, can not receive all data messages
from a fast cyclic transmitter. Messages that have not been received are discarded to protect the
system.
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4.2.3.2 Generation of a multicast address from the ethernet address

The TP4 protocol stack generates a M C address from the ethernet address. This function is required
as the ethernet controller (hardware) uses the MC address for message filters.

4.2.3.3 Broadcast

The broadcast address is dways FFFFFFFFFFFFh.

4.2.3.4 block size

Every configured interface of the CP must be synchronized by the handler module SYNCHRON
when aPLC is started. This appliesto every type of start-up of the respective PLC:

« OB20 for anew start
+ OB21 for amanua re-start

» 0OB22for are-start after amains power failure

block size

CP block sizein bytes*

0

Default block size for a CPU. This may differ,
depending on the type of CPU.

16

32

64

128

256

OO | W NP

512 (for the READ/WRITE function)

255

512

Tab. 4-4: block size

Y Thefirst transfered block for the READ/WRITE function is 16 Bytes (length of READ/WRITE
Header) shorter as the set block length.

Rev. 00/07
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4.3 CP143 TCP/IP firmware

Fig. 4-5 shows the structure of the CP143 TCF/IP firmware. This figure contains those components
that interact to provide the functionality of the CP.

4.3.1 Components

The individual components communicate via the operating system functions of a real-time kernel
(RTK). In addition to this, class libraries have been defined which provide a defined CALL
interface.

4.3.1.1 Interface

The interface between the PLC and the CP is provided by a dual-port-RAM that has been divided
into four equal segments, so-called tiles. In a multi-processor PLC every CPU may communicate
independently with the CP143 TCP/IP by means of one of these four tiles.

The handler modules send-request and receive-request have been implemented by the use of
interrupts (interrupt handler) and by exchanging data via the dual-port-Ram.

4.3.1.2 TCP/IP application
The TCP/IP-application is the protocol controller for the functions defined for the CP.

4.3.1.3 TCP/IP-Interface

The TCP/IP-API-calls are available as a class library and they define the interface for the protocol
stack.
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4.3.2 The structure of the CP143 TCP/IP

Dual-port-RAM (DPR)

PLC-Interrupt PG-Interrupt
Interrupt handler and task Interrupt handler and task
TCP-1P Application Tools

The application consists of n
tasks. That is, a new task is R
generated and administered
for every configured connec-
tion. y

List processing
access routines
All-HTB-coordinator

System-Boot
Synchronous supervision

e Theinitidization task scans|
the parameter sets.

» The synchronization task
checks switch settings and

controls the indicators
. . TP4-API - C.Zalls located on the CP
Libraries containing access|
functions for the TP4-protocol
TCP/IP

The operating system is
divided into three independent
units.

A real-time kerndl defines the

interface for tasks and hand-
lers

Fig. 4-5: The structure of the CP143 TCP/IP
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4.3.3 Further information on the CP143 TCP/IP

4.3.3.1 System properties

The system properties of a CP must not be regarded as limitations or as design faults. Instead,
certain functions may not be accessible or they are purposely removed for the security of the overall
system.

* The run-up time of the CP143 TCP/IP is app. 10 seconds. For this reason the requirements of
balanced syncronization characteristics (an HTB synchronization module waits between 8 and 10
seconds, depending on the type of CPU) can not be met. Thus the start-up OBs 20-22 must
perform the following actions:

— poll the PAFE of the HTB in synchronous mode until this becomes 0. After 10 seconds
thetile will be set to active by the CP.

— If the synchronous HTB still detects a PAFE after 15 seconds then the PLC, the
configuration of the PLC or the CP is incorrect. In this case the respective configuration
must be checked.

» Depending on the sequence in which the synchronous HTBs were initiated, the CP may detect a
synchronous request and re-boot when more than one tile of a CP must be synchronized. Under
these conditions the CP would never be synchronized. Cure: use the respective switch to STOP
the CP, then synchronize al the required tiles. Change the switch back to RUN. At this point the
CP has been synchronized. This is reaction of the system can only occur during commissioning,
and then only, if the number of tiles of the CP is increased and the new synchronous HTB is not
accessed as the last one in the sequence.

» Thejoker size (-1, OxFFFF) is not permitted for the length of the ORG-format, the application (in
this case the PLC user) must specify the length of the receive data exactly.

e Tasks having a priority of 1 can only send and/or receive the amount of data as defined by the
synchronous HTB. Tasks of this type are not blocked. This results in a maximum data transfer
rate of 512 bytes per task and a block size of 255 (see also block size).

* RECEIVE tasks, that are mirrored as broadcast communication, can not receive al data messages
from afast cyclic transmitter. Messages that have not been received are discarded to protect the
system.

» The TCP/IP protocol stack has a global pool of buffers that contain the recelve and transmit
buffers. It is possible that system collisions occur in this areaif:

— the data for a receive task was not retrieved. After a certain period of time a lack of
resources occurs, and other connections will issue disconnects once the respective
predefined time-out has occurred. Proper communications will only be possible once the
receive buffers of the original connection have been released (termination) or when the
available data was retrieved by means of the RECEIVE HTBs.

— one or more cyclic transmitters place a heavy load on the CP. The CP will aso terminate
connections when alack of resources occurs.

— atransmitter has sent two or more messages and the receiver did not have the opportunity to
retrieve them. In this case the unknown type of data would cause a collision in the receiver.
The CP does not permit that this situation occurs. The PLC application demands a definite
receive size which excludes the joker-size. The receive size of prio 0/1-RECEIVE tasks is
set implicitly by the defined block size (16, 32, 64, 128, 256, 512 bytes).
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4.3.3.2 The relationship between the ethernet ADR for H1 and the IP-ADR for TCP/IP

The CP 143 TCP/IP has a default ethernet address after it was turned on for the first time or after it
has been reset. This addressis supplied as “Node Address’ on the “test report” that accompanies the
module.

Y ou can determine the I P address from the ethernet address by means of the following calculation:

Ethernet address 00 20‘ D5 802D 7D‘
| )

hex->dec  dec->hex

v

IP address 1213.128.45.125

Fig. 4-6: Conversion of ethernet address into an I P address

The remote |IP address is the address of the destination module. Thisis a 32-bit address that must be
unique within the network. The address consists of 4 numbers that are separated from each other by
afull stop.

4.3.3.3 Broadcast
The broadcast address is always 255.255.255.255.
4.3.3.4 block size

Every configured interface of the CP must be synchronized by the handler module SYNCHRON
when aPLC is started. This applies to every type of start-up of the respective PLC:

» OB20 for anew start

* OB21 for amanual re-start

» OB22for are-start after amains power failure

block size CP block sizein bytes*

0 Default block size for a CPU. This may differ,
depending on the type of CPU.

16
32
64
128
256
512
255 512

OO bW NP

Tab. 4-5: block size

Y Thefirst transfered block for the READ/WRITE function is 16 Bytes (length of READ/WRITE
Header) shorter as the set block length.
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4.3.4 Organization format (ORG format)
The organization format is another name for an addressing structure that describes the data areas of
the PLC. For READ and WRITE the ORG block is optional.

The ORG identifier defines the memory area that must be addressed.

The ERW identifier is important when data modules must be addressed. In this case the respective
data module number must be entered into this location. The start address and the size address the
memory area and they are entered in HIGH-/LOW format (M otorola formatted addressing)

Description Type Area
ORG identifier |BYTE 1.x
ERW identifier |[BYTE 1..255
Start address HILOWORD |0..y
Size HILOWORD |1..z

Tab. 4-6: Organization format

PLC area DB MB EB AB
ORG identifier 01h 02h 03h 04h
Description source/destination data | source/destination data | source/destination data | source/destination data
from/into data module in | from/into clipboard from/into process | from/into process
main memory image of the inputs|image of the outputs
(PAE) (PAA)
DBNR DB, from where source | irrelevant irrelevant irrelevant
dataisread or to which
destination datais
written.
valid range: 1...255
Start address DW-No., from where MB-No., from where| EB-No., fromwhere | AB-No., from where
Significance dataisread or where data is read or where|dataisread or where | dataisread or where
datawill be written. datawill be written. datawill be written. datawill be written.
valid range: 1...2047 0...255" 0..127 0..127
Quantity Length of the source/ [ Length of the source/ | Length of the source/ | Length of the source/
Significance destination data block in| destination data block | destination data block | destination data block
words in bytes in bytes in bytes
valid range: 1...2048 1...256 1...128 1...128
Tab. 4-7: ORG-formatsfor PLCs (ORG identifier 01h-04h)
R only up to MB199 for the AG150
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PLC area PB ZB B BS
ORG-identifier 05h 06h 07h 08h
Description Source/degtination data | Source/destination data | Source/destination data | Source/destination data
from/into peripheral from/into counter cells | from/into timer cells | from/into system data
module. Input modules area(BSand BS)
for source data, output
modules for destination
data
DBNR irrelevant irrelevant irrelevant irrelevant
Start address PB-No., from wherethe |ZB-No., fromwhere | TB-No., fromwhere | Number of the BS-
Significance dataisread or where the dataisread or the datais read or word from where the
dataiswritten. where dataiswritten. | wheredataiswritten. |dataisread or to
where the datais
written.
valid range: 0...127 digita periph. 0...255 0...255 0..511
128...255 anal. periph.
Quantity Length of source/|Length of source/|Length of source/|Length of  source/
Significance destination data block in | destination data block | destination data block | destination data block
bytes in words in words in words
(counter cell =1 word) | (counter cell = 1 word)
valid range: 1..256 1..256 1..256 1..128
Tab. 4-8: ORG-formats for PLCs (ORG-identifier 05h-08h)
PLC area AS DX QB SM
ORG-identifier 0%h 0Ah 11h 10h
Description Source/destination data | Source/destination data | Source/destination Source/destination data
from/into absolute from/into extended from/in periph.-module | from/in  special flag
addressed memory cells | data module (for in the ext. periphera | area
AG135U) area.
Input  module for
source data, output
module for destination
data (AG150U only)
DBNR irrelevant DX, from where source | irrelevant irrelevant
dataisread or where
destination datais
written.
valid range: 1..255
Start address absolute start address, | DW-No. from where | PB-No. from where the | Specia flag-Nr. from
Significance from where the data is|the data is read or|data is read or where|where the data is read
read or where data is|wheredataiswritten. | dataiswritten. or where dataiswritten
written.
valid range: Oh...FFFFh 0...2047 0..511
Quantity Length of  source/|Length of source/|Length of source/|Lenght of  source/
Significance destination data block in | destination data block | destination data block | destination data block
words in words in Bytes in Bytes
valid range: 1..32767 1..2048 1..256 1..1024
Tab. 4-9: ORG-formats for PLCs (ORG-identifier 09h-11h)
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4.3.5 Structure of the PLC-header

The following messages lists the valid ORG identifiers. The entered "length" must never be -1
(FFFFh).

for WRITE

for READ

Acknowledgement message
System identifier ="S'
="g"
Header length =16d
Ident. OP-code =01
OP-code length =03
OP-code =04
Acknowl. block =0Fh
ACK-block length =03
Error No. =No.
Unused block =FFh
Length unused block =07
not used
Acknowledgement message
System identifier ="S'
="g"
Header length =16d
Ident. OP-code =01
OP-code length =03
OP-code =06
Acknowl. block =0Fh
ACK-block length =03
Error No. =No.
Unused block =FFh
Length unused block =07
not used

4.3.5.1 FETCH/WRITE
Request message
System identifier =S
="g"
Header length =16d
Ident. OP-code =01
OP-code length =03
OP-code =03
ORG-block =03
ORG-block length =08
ORG-identifier
DBNR
Start- H
address L
Length H
L
Unused block =FFh
Length unused bl. =02
Up to 64K data but only for error
No.=0
Request message
System identifier ="S"
Header length =16d
Ident. OP-code =01
OP-code length =03
OP-code =05
ORG-block =03
ORG-block length =08
ORG-identifier
DBNR
Start- H
address L
Length H
L
Unused block =FFh
Length unused bl. =02

Up to 64K data but only for error

No.=0
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4.3.5.2 SEND / RECEIVE with TRADA (Transparent data exchange)

TRADA stands for transparent data exchange. Transparent data exchange allows to transmit data of
varied length. A 16-byte header which indicates the length is preceding the user data which have to
be transmitted.

For the use of TRADA it is permitted to give in the PLC user program a joker length within the
length instruction.

Through the input of —1 as a lengths instruction into the RECEIVE-FB (parameter: ZLAE) a
variable user data length (joker length) can be adjusted. For the use of ajoker length the respective
datalength will be taken on.

The as following described header precedes with TRADA functionality a SEND command and is
evaluated from the RECEIVE command.

SEND with the type TRADA
OP-code = 07
System identifier =S
="5"
Header length =16d
| dent.OP-code =01
OP-code lenght =03
OP-code =07
ORG-block =03
ORG-block length =08
ORG-identifier
DBNR (nicht relevant)
Start- H
adress L
Length H - length instruction of used data
L
Unused block =FFh
Length unused block =02
Up to 64K data but only for error
No.=0

length instruction
With the length instruction the number of the bytes of a data block is named.
If you synchronise with ablock size of 6 (512 Byte), the length instruction results in words
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4.3.6 Status- and error indicators

Status and error indicators are provided by the handler modules
» viathe ANZW indicator word (information for task processing)
* viathe configuration error byte PAFE (indicator for an incorrect configuration for a task)

4.3.6.1 Contents and structure of the indicator word ANZW
The indicator word has the following structure:

Bit-No.
7 6 5 4 3 2 1 0
Byte 1
Status administration (of CP)
Handshake suggestive
Order runs
Order ready without error
Order ready with error
Data administration (of data handling blocks)
Data acceptance/data transfer runs
Data transfer successes
Data acceptance successes
Disable/Enable data block
Bit-No.
7 6 5 4 3 2 1 0
Byte 2 (of CP)
\ I | |
\ \
reserved Error administration
Bit-No.
7 6 5 4 3 2 1 0
Byte 3 (of data handling blocks)
\ |
\
Lenght word
Bit-No.

Byte 4 (of data handling blocks)

Lenght word

Fig. 4-7: The structure of the indicator word ANZW
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» Status management byte 1, bit O to bit 3

These indicate whether atask has aready been started, whether an error has occurred or whether
the task has been inhibited, e.g. if avirtual connection does not exist.

Bit 0: Handshake possible

Set: by the interface according to the "Reset"-indicator in the task status bit.
Handshake possible (=1) is used by the RECEIVE-module. (Message
available for PRIO 1 - or - RECEIVE-initiation possible for PRIO 2/3)

Check: by means of the RECEIVE-module: RECEIVE will only initiate a handshake
with the CP when this bit is set. By the application: for RECEIV E-request
(check, whether a message is available for PRIO 1).

Bit 1: Task active

Set: by the interface, when the task was sent to the CP.

Reset: by the interface once a task has been completed (e.g. acknowledgement
received).

Check: by means of handler modules. a new task will only be issued when the “old”

task has been completed.
by the user: to check whether it is sensible to trigger a new task.

Bit 2: Task completed without errors

Set: by the interface, once the respective task has been completed without errors.
Reset: by the interface when the task is started again.
Check: by the user, to check whether the task was completed without errors.

Bit 3: Task completed with errors

Set: by the interface, if the respective task was completed with errors. The reason
for the error is available from the high part of the indicator word.

Reset: by the interface, when the task is started again.

Check: by the user: to check whether the task was completed with errors. If the bit for

“task completed with error” is set, then the high byte of the indicator word
contains the reason for the error.
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» Data management byte 1, bit 4 to bit 7

This areaindicates whether a data transfer is still active or whether data transmission or reception
has been completed. The "Enable / Disable" bit can be used to inhibit the transfer of data for the
respective task. (Disable = 1; Enable = 0).

Bit 4. Data transmission / reception is active

Set:

Reset:

Check:

by handler modules SEND, RECEIVE, once the transmission/reception of
data for atask has been started. The transfer may be executed by means of the
ALL function (instead of aDMA) that was initiated by SEND-DIREKT.

by handler modules SEND, RECEIVE, after the data transfer has been
completed (last partia block has been transferred).

by the user: the user must not change the data of a task while the
CP<<>>PLC transfer is active. Thisis not critical for PRIO 0/1 tasks as the
transfer can be completed by a single run of the respective module. Larger
quantities of data, however, can only be transferred in multiple blocks. This
blocking requires a number of PLC-cycles. To ensure the consistency of the
data the user must check whether the respective block is currently being
transferred before proceeding with changes.

BIT 5: Data transmission completed

Set:

Reset:

Check:

by handler module SEND, after the transmission of data for the respective
task has completed.

by handler module SEND, once the data transmission for a new task (new
trigger) has started.
by the user: when the status was checked (edge triggered).

by the user: this bit may be used to determine whether a data set for a task has
been transferred to the CP, or whether a new data set may be supplied to the
activetask (e.g. cyclic datatransfer)

Bit 6: Data reception completed

Set:

Reset:

Check:

by handler module RECEIVE, after the reception of data for the respective
task has completed.

by handler module RECEIVE, once the data transfer from a new task (new
trigger) to the PLC has started. By the user, when the status was checked
(edge triggered).

by the user: this bit indicates whether the transfer of the current data set for
the respective task has been completed or whether the transfer of a new data
set to the PLC has been completed.
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Bit 7: Disable/ enable blocking of data

Set: by the user: to prevent overwriting of a block of data by the RECEIVE-
module or to stop transmission of a data block by the SEND-module (only for
the first data block).

Reset: by the user: to release the respective data block.

Check: by means of handler modules SEND and RECEIVE. When bit 7 is set these
modules will not transfer any data and indicate to the CP that an error has
occurred.

e Error management byte 2, bit O to bit 3

This location contains the error flags returned by a task. The error flags are only valid when the
bit “Task completed with errors’ in the status bit is set as well.

The following error messages are possible:

0 no error
If the “Task completed with errors’ bit is set, then the CP143 H1 / TCP/IP has re-
established the connection, e.g. after arestart or aRESET.

1 incorrect Q/ZTYP at the HTB
The TY P-identifier for the task was incorrect.

2  The specified area does not exist inthe PLC
The configuration of the DB (DBNR) for atask was incorrect.

3 The areain the PLC istoo small
The sum of Q/ZANF and Q/ZLAE exceeds the limits of the area. The area-limits of data
modules is determined by the size of the module. The limits for flags, timers, counters, etc.
depend on the PLC.

4 QVZ-errorinthe PLC
The source or destination parameters refer to an area in the PLC that contains defective
memory or no memory at all. The error QVZ can only occur for Q/ZTYP AS, PB, QB or
when memory has been damaged.

5 Error in the indicator word.
The configured indicator word can not be processed. This error may occur when ANZW
refers to a data word or double word that never did or is no longer located in the specified
data module. That is, the DB istoo small or does not exist.

6 no valid ORG format
The destination or the source for the data was not specified, neither in the handler module
(Q/TYP="NN") nor in the connection module.

Reserved

no unused transport connections
The capacity for transport connections has been exceeded. Please delete unnecessary
connections.
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Bits 4 to

Remote error
An error occurred at the remote station during a READ/WRITE task.

Connection error

The connection for a task has not been established. This error will disappear as soon as a
connection can be established. When all connections of a CP are in the interrupted state the
module or the LAN cable may have been damaged. This error may also occur due to a
configuration error, e.g. incorrect addressing.

Handshake error
This error may be a system error or the size of the data block istoo large.

Initiation error
A task was initiated by means of the wrong handler module or the transferred data block
was too large.

Termination after RESET

This is an operational indicator. The connection is terminated for priority 1 and 2 and it
will only be re-established once the remote station is ready for a new connection. Priority 3
connections are terminated. These may be initiated again.

Task with boot-function
This is an operational indicator. This is a READ/WRITE-PASSIV task and can therefore
not be started by the PLC.

Task does not exist

The task that was addressed has not been configured on the CP143 H1 / TCP/IP. This error
may occur if the SSNR/A-NR combination has been entered incorrectly into the handler
module or when a connection module has not been entered.

7 of byte 2 are reserved and intended for future expansion.

e Length-word byte 3 and byte 4

The length word is used by the handler modules (SEND, RECEIVE) to deposit the amount of
data for the respective task that has already been transferred. This means the amount of data
aready received for receive tasks and the amount of data transmitted for send tasks.

Write: this word is changed by SEND and RECEIVE while the data transfer is active.

Reset:

The"length-word" is calculated from:
current amount transferred + quantity of data already transferred
overwrite or by each new SEND, RECEIVE, FETCH task.

The “length-word” contains the current source or destination quantity when the bit
"Task completed without error” or "Data transmission/reception completed” is set.

When the bit “Task completed with errors’ is set, then the length word contains
the amount of data that was transferred before an error occurred.
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4.3.6.2 Important status and error indicators of the CP143 H1 / TCP/IP

Here follow important status and error indicators that may be signalled via the “indicator word”.
The data consists of "HEX"-patterns that are similar to those of the status / control-var-test function
of the PG on the PLC. The X indicates “arbitrary” or “irrelevant”; No. is the error number.

Indicator wordsthat may occur are

Indicator word: X F X A

Error indicator "F" signifies that the respective task has not been defined on the CP 143. Thetask is
blocked by the statusindicator A (for SEND / FETCH and RECEIVE).

Indicator word: X A X A

Error indicator "A" signifies that the connection for the communication task has not been
established. Statusindicator "A" inhibits SEND aswell as RECEIVE and FETCH.

Indicator word: X0 X 8

The connection has been established again (e.g. when the CP has restarted) and SEND is enabled
(SEND-communication task).

Indicator word: X 0 X 9
The connection has been established again, RECEIVE is enabled. (RECEIV E-communication task).

Indicator word: X024
SEND was processed without errors, the data has been transferred.

Indicator word: X045
RECEIVE was processed without errors, the data was received by the PLC.

I ndicator word: X 0 X 2

The SEND, RECEIVE, READ or the WRITE task is active. For a SEND task the indicator signifies
that the remote has not yet changed to RECEIVE. For a RECEIVE task the indicator signifies that
the remote has not issued a SEND.
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The following tables show the most important indicator word combinations:

Indicators for SEND

H1 condition Prio 0/1 Prio 2 Prio 3/4
TCP/IP condition Prio 1 Prio 2 Prio 3
after arestart 0AOQA 0AOQA 0008
after connection has been| X 0X 8 Xox8  |..
established

after atrigger X0X2 X0X2 X0X2
completed without errors X024 X024 X024
completed with errors X NoX8 X NoX8 X NoX8
after RESET XDXA XDXA XDX8

Tab. 4-10: Indicator word conditions for SEND

Indicators for RECEIVE
H1 condition Prio 0/1 Prio 2 Prio 3/4
TCP/IP condition Prio 1 Prio 2 Prio 3
after arestart 0OAOQA 0AOQA 0001
after connection has been|X0X 4 X009 |...
established
after atrigger X0X2 X0X2 X0X2
Message available X0X1 o |
completed without errors X041 X045 X045
completed with errors X No X8 XNoX9 XNoX9
after RESET XDXA XDXA XDX9

Tab. 4-11:Indicator word conditions for RECEIVE

Indicators for READ/WRITE-AKTIV

H1 condition Prio 0/1 Prio 2 Prio 3/4
TCP/IP condition Prio 1 Prio 2 Prio 3
after arestart 0AOQA

after connection has been X008

established

after atrigger X0X2

READ completed X044

WRITE completed X024

completed with errors X NoX8

after RESET XDXA

Tab. 4-12:Indicator word conditions for READ/WRITE-AKTIV
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Here follow the indicators for SEND or RECEIVE when the handler module identifier is"NN"
(no source / destination parameters)

H1 condition Prio 0/1 Prio 2 Prio 3/4
TCP/IP condition Prio 1 Prio 2 Prio 3
completed without errors X004 X004 X004

Tab. 4-13:Indicator word for SEND with an HTB-identifier "NN"

H1 condition Prio 0/1 Prio 2 Prio 3/4
TCP/IP condition Prio 1 Prio 2 Prio 3
completed without errors X004 X005 X005

Tab. 4-14:Indicator word for RECEIVE with an HTB-identifier "NN"

Rev. 00/07

VIPA

4-29



CP143 TCP/IP firmware

CP143 H1/ TCP/IP manua

4.3.6.3 Parameter configuration error byte PAFE

The PAFE is set when the handler module detects a parameter error.

Bit-No.

|| |
0 = no error

1 =error

n.c.

Output of error number

Fig. 4-8: Parameter error byte PAFE

Error number:

0

TMOUOO ®> © 0N U D WN P

no error

incorrect ORG-format

area does not exist

areatoo small

QVZ-error

incorrect indicator word

no source/ destination parameter for SEND / RECEIVE ALL
interface does not exist

interface error

interface overload

unused

illegal task number ANR

interface has not received an acknowledgement or it has not been released.
not allocated

not allocated

not allocated
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5 Software

5.1 General

This chapter consists of two parts. The first part contains a general description of the configuration
software. The second part describes the application of the configuration software to the different
protocols.

Different styles are used for the description to clarify certain aspects of the software elements. Here
follows alisting of these elements:

Style Example  Description
<> <ESC> A key on your keyboard that you should press. A + indicates that
more than one key must be pressed simultaneously, e.g.
<Alt>+<F1>.
[1] [Help] Button in an interactive window.
bold File An item on the main menu
italics Save Items on sub-menus

This software package contains the NCS configuration program NCS. The letters NCS are used for
Network-Communication-System. The configuration program is an MS-DOS program. Its user
interface is mouse driven and uses drop-down and pop-up windows. The program can aso run in
the DOS-shell of the respective operating system, i.e. Windows 3.1x and Windows 95 as well as the
DOS-emulation of Windows NT.

This program can be used to configure H1 or TCP/IP system data, that is transport connections,
datagrams, TCP-, UDP-connections and interfaces to the PLC. The configuration applies to SEND,
RECEIVE, FETCH and WRITE jobsin the active and in the passive state.

Y ou may use the following configuration options:
o Off-line
You configure the connection and transfer the base file into an EPROM. You may use the

VIPA EPROM programmer (Order-No.: VIPA MC5-KS85) or a PG7xx to program the
EPROM.

¢ On-line
- Serid
- Seria H1
- TCP/IP direct

The connection isidentified by the job number. The job number is the link between the PLC and the
H1 or the TCP/IP side. The CP module can handle a maximum of 24 connections (applications).

Y ou determine the type of connection by means of the job.
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5.2 Installing and starting the program
The following files are located on the disk supplied with the package:

NCS. EXE Thisisthe executable configuration program.

NCS. TXT Except for the help text, this file contains all the documentation of
the configuration program.

NCS. HLP Thisisthe help system.

NCS. BI B A library containing programming algorithms for EPROMS.

RUNNCS. BAT Sample Siemens EPROM driver installation.

TCPEVAL. EXE  Test program for TCP/IP connections.
(only for Windows 95 and Windows NT)

Y ou may install this software under MS-DOS or under one of the graphic user interfaces.

The following sequenceis required for an MS-DOS installation:

» Changeto your hard disk
C\

» Create adirectory for the programs on your hard disk.
nmd NCS

» Copy all filesfrom the diskette into this directory:
COPY A'\*.* c:\NCS

* Add the following statement to your path if you require access to the NCS-software from
different subdirectories.
PATH=. .. C.\ NCS

* Install the TCP/IP driversif you are using a CP1413 TCP/IP adapter.

To execute the software on a PG7xx you must aso install the EPROM driver and the EPROM
programmer. Chapter 5.5.3.2 describes the installation of the driver.

Y ou can now run the program under MS-DOS.

At this stage it is possible to install the program for another user interface or another operating
system. Please refer to the respective user manual for instructions on how to install an executable
program.

To start the program under MS-DOS you can simply type NCS. The English version is started by
entering NCS -e.

Other user interfaces or operating systems usually require a double-click on the icon to start the
program. The parameters for starting the program (-€) should be entered into the field "Command
line" which is located under "Properties’. Once the program has started it displays a start window
containing the version number of the software and other data.

Press a key on the keyboard and you will be presented with the main menu.
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5.3 Overview of available functions

Overview of available functionsThe overview contains a summary of the available menu functions.
This chapter also contains references to those chapters containing a description of the respective
functions.

File Init Connections Transfer Test Help
— New/Load — CP-Init — H1 Transport Connection Database < > MC5-EPROM — Ident Context
[~ Save [~ Clock-Init [~ H1 Datagram Connection Database < > PG-EPROM — Anzw Dump Index
[~ Delete [~ Online [~ TCP connection Database < > CP [~ H1 Transport Help for Help
[ Print [ H1 Transport Parameter [~ UDP connection [~ H1 Datagram About NCS...
— Quit [~ IP Transport Parameter — Clear all Connections [ TCP

— Systemconfiguration [ UDP

"~ Clock Functions

Fig. 5-1: The menu structure of the parameter configuration program

File
The menu item File provides access to al the file handling functions required for the
manipulation of the base file. You may open, create, save and delete a base file. Print sends
the base fileto a printer file.
See chapter 5.5

Init
New CP143 H1 / TCP/IP modules must be initialized before they can be configured. The
module must have a unique network identifier. This is assigned by means of CP-Init. The
clock init command initializes the master clock.
The Online function is provided for the configuration of the parameters for online
operations. These parameters are required for Test functions and for direct transfers between
the database and the CP. Parameters applicable to H1 or TCP/IP are entered under H1
Transport Parameter or |P Transport Parameter.
You can optimize the performance of your system by means of the Systemconfiguration
function.
See chapter 5.6

Connections
This menu item provides access to the form that you may use to configure the connection.
Here you may configure H1 transport- and datagram-connections as well as TCP/IP TCP-
and UDP-connections.
Y ou may close all connections by means of a single menu command.
See chapter 5.8

Transfer

Y ou may use the VIPA-EPROM programmer or the PG7xx-EPROM programmer to transfer
your datainto an EPROM.

It is also possible to configure the CP in on-line mode directly via the network or via the
serial interface (remote configuration).

See chapter 5.5.3

Rev. 00/07 VIPA 53



Overview of available functions CP143 H1/ TCP/IP manud

Test

This menu item contains functions for displaying data from a specific target module. Y ou
must specify the target module in Init/Online. Ident returns the address and the serial number
of the target module. Anzw Dump displays all indicator words from O through 223 in
hexadecimal form.

See chapter 5.9

Help text contains an abridged version of the explanations of the manual.

Context contains an overview of the menu items. Under Index you will find a table of
contents of al the expressions and functions for which help entries are available. The sub-
menu Help on Help explains the operation of the window and Info about NCS... shows the
start window that contains the version number.

See chapter 5.4
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5.4 Using on-line help

Whenever you require help you may press the <F1> key . You will also find help buttons at many
points throughout the program. Y ou may use the left mouse button to click on these buttons or you
may access them by means of the <Tab>-key (tabulator) and the Enter-key. This will display the
help text associated with the respective function.

You can press the <F1>-key while the help window is being displayed should you wish to learn
how to use the help function.

The help text contains many cross-references to related subjects. These are displayed as highlighted
text and may be accessed by means of the <Tab>-key. Press the Enter key (< O >-key) to display
the respective item.

If you are using a mouse you may also access the cross-reference by clicking on the text with the | eft
mouse key.

The following buttons are available in the Hel p-window.

<ESC >-key
Quit from the help window and continue with the program.

< 0O>-key
Displays the currently selected cross-reference. If you have not selected a cross-reference,
the help window is closed and the program will continue.

<F1>-key
Help on how to use the help window. This item displays a summary of the keys that may be
used within the help window.

If the size of the help text exceeds the capacity of the help window, the visible portion may be
moved by means of the cursor keys:

<t >keyor <| >key
Line by line scrolling through the help text.

< PgUp >-key or < PgDn >key
Paging through the help text.

<Home>-key
Jump to the beginning of the help text.

<End>-key
Jump to the end of the help text.

<Tab>-key or <Shift>+<Tab>

Jump to the next or the previous reference. If you press the Enter key the help text that is
associated with the selected reference is displayed.

<Alt>+<F1>-key
Displays the previous help text.
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5.5 The base file

The base file, which is also caled the data base file or connection parameter file, contains al the
parameters that may be configured by means of the NCS configuration software. A saved base file
may be transferred into an EPROM or directly to the CP. It is a so possible to read an EPROM or a CP
and to save the respective parameters into base file. The default extension of the base fileis".ncs' but
you may change this as desired.

5.5.1 Loading, saving and deleting the base file

Base files may be created/loaded, saved and deleted by means of an interactive window. This
interactive window may be accessed from the menu item File.

Interactive windows show subdirectory entries. You may also select another drive or select files
from this window. In the following paragraph we will explain the operation of interactive windows
by means of the load function. The interactive window may be different, depending on the selected
function, but this does not affect the basic operation.

ile nit anneotisns ransfer elp
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Fig. 5-2: File selection window by means of the example for Load/Create

This interactive window contains all the elements that are also required for saving and deleting files:

* Aninput field for direct entry of afile name and path
The field contains the default path + *.ncs. This means that any file with the extension ".ncs"
in the specified directory will be displayed. If you replace the asterisk (*) in the input field
with a complete file name the respective file is loaded. If this file does not exist it will be
created. Your entry is completed when you press the Enter key or when you click on [OK].

» Digplay field containing the path selected in drive and directories.

» Afieldto select adrive and adirectory.
Select the desired drive and directory by means of a mouse click and press the Enter key. The
path in the display field is updated and all file names with an extension of ".ncs' are

displayed. Click on “..” and press the Enter key to access the next higher level of the directory
tree.

» A field to enter afile name for the selected directory.
Select the required file name and press the Enter key. The selected file will be loaded.
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5.5.2 Printing the base file

Y ou can send the contents of the base file to a text file by means of file/print. This file contains all

initalization data and the configured connections.

This text file has the name of the base file with an extension prn. It is created in the current

directory.

Y ou can use atext processor to open this file and to edit its contents.

Here follows an example of the base file in text form:

VI PA NCS- Proj ekti erung

Initialisierungsparaneter

Dat um . 06.07.97 Ver si on

Kachel basi sadr esse: 0 Kachel anzahl : 1 (Page frane)

St ati onsadresse : 0020d503af fe Rout er 1 000. 000. 000. 000

| P- Adresse : 000. 000. 000. 000 Rout er 2 000. 000. 000. 000

Subnet - Maske 255, 255. 000. 000 Rout er 3 000. 000. 000. 000

Par ameter Tcplp

Keep Alive Tine ;30000 W ndow Si ze 1024

Large Packets Num: 5 Large Packets Size 1514

Smal | Packets Num: 5 Smal | Packets Size 160

Ti meout Time ;10000

Parameter Hl

Mn Credit 0 Retrans Ti neout 100

Persi stence Count : 1 Mn Retrans Tine 10

Abort Ti neout ;6000 C osi ng Abort Tineout: 600

Prot ocol Option D2 Control Wn Timeout 1000

Protocol O ass 4 Inactivity Max Count

TPDU Si ze ;10 Open Wn Ti meout 10

TPDU Addi ti onal : 3 Max Open W n Count 8
Ver bi ndungen (connecti ons)
Ver bi ndungsnane L. Tsap/ F. Tsap/ F. Adresse Typ SSNR ANR Prio
Auftragsart Oper DBNr Ofs Len Oper DBNr O fs

Por t Por t
TRANS- Ver bi ndungl 001 001 000000000000 0 1 2 SEND
DATAGRAMM Ver bi ndungl 002 002 000000000000 El NZEL 0 2 0 SEND
TCP- Ver bi ndungl 00000 00000 000. 000. 000. 000 0 3 2 SEND
UDP- Ver bi ndungl 00000 00000 000. 000. 000. 000 MJLTIC O 4 2 SEND
Fig. 5-3: Sample basefilein text form
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5.5.3 Transferring the base file

The NCS provides two options to transfer the base file into the CP:

* by means of an EPROM that you have created using the VIPA-EPROM programmer or the
PG.

* Viathe serid interface or the network in remote mode.

The menu item Transfer contains al the functions required for a data transfer between the PC, the
EPROM programmer and the CP.

5.5.3.1 Data base -« MC5-EPROM

You can only use the EPROM functions if you have installed a VIPA EPROM programming
adapter into your PC (Order No.. VIPA MC5-KS85). If not, you will receive an error
messagel
Y ou may also use the PG to program EPROMS. In this case you can not use the following functions.
The adapter is compatible with the following EPROMSs:

* B6ESS5 376-0AA11 Memorysize 16 KByte NMOS

* B6ESS5 376-0AA21 Memorysize 32 KByte NMOS

* B6ESS5 376-0AA31 Memorysize 64 KByte NMOS

e 6ES5 376-1AA1l1 Memorysize 16 KByte CMOS
* B6ES5 376-1AA21 Memorysize 32 KByte CMOS
« 6ES5 376-1AA31 Memorysize 64 KByte CMOS

For the transfer you may select a base file from one of the following 4 sources:

[Dbase- >EPROM]

Y ou will be presented with afile selection window. Select the file for the transfer. Now you
must select the type of EPROM from the module selection window. When you depress the
Enter key the datais transferred to the EPROM.

[EPROM- >Dbase]

You will be presented with a file selection window. Enter the file name to which the data
read from the EPROM should be saved.

INCS- >EP]

You will be presented with an EPROM selection window. Select the type of EPROM you
wish to program. When you depress the Enter key the data located in the NCS is
programmed into the EPROM.

[EP- >NCS]

You will be presented with an EPROM selection window. Select the type of EPROM you
wish to program. When you depress the Enter key the data is read from the EPROM and
transferred to the NCS configuration program.
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5.5.3.2 Data base - PG-EPROM

You can only use the EPROM functions in conjunction with a PG7xx and the respective
EPROM drivers.

Otherwise you will receive an error message!

The diskette included in the package contains a program RUNNCS.BAT. This program loads the
EPROM driver as a memory resident TSR and starts the configuration program NCS.EXE. When
the configuration program is terminated the driver is removed from memory.

Please start RUNNCS.BAT. If you are working with a PG710 through to a PG740 the driver should
load without errors and NCS should start. In this case you may omit the chapter "Modification of
RUNNCS.BAT".

If you encounter errors the RUNNCS.BAT file must be modified.

Modification of RUNNCS.BAT for a PG7xx

Data base ~ EPROM can only be executed on a PG7xx if the EPROM driver for the EPROM
programmer was loaded into the PG7xx.

The EPROM driver isddivered with the PG7xx.

The driver consists of a memory resident TSR that must be loaded by means of a LoadHigh
command.

Thedriver is specific to the PG and it is already located in the PG. The driver is called:

PG710, PG720, PG730 and PG740: SI M _730. EXE
PG750:  TRNGSI MA. EXE

You can find the driver by locating the file S5.BAT. This file contains the LoadHigh command for
the driver, e.g. for the PG720:

LH C:\ STEP5\ S5_ST\ SI M_730. EXE IV

Make a note of the respective path and replace the path in RUNNCS.BAT by this new path.

Please be careful!

The file RUNNCS.BAT contains two entries for this path (install and uninstall), i.e. it must
specified twice.

Execute RUNNCS. The EPROM driver will be installed and the NCS program loaded. Now you
may use EPROMs on your PG7xx for configuration purposes.

Y our PG is compatible with the following EPROMSs:

* 6ES5 376-0AA1l1 Memorysize 16 KByte NMOS
* 6ES5 376-0AA21 Memorysize 32 KByte NMOS
* 6ES5 376-0AA31 Memorysize 64 KByte NMOS

* 6ES5 376-1AAl1l1 Memorysize 16 KByte CMOS
* B6ES5 376-1AA21 Memorysize 32 KByte CMOS
« 6ES5 376-1AA31 Memorysize 64 KByte CMOS
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Data base «~ EPROM

When you select Data base -~ EPROM from Transfer the interactive window "Data
base<>EPROM" will be displayed.

the driver could not be installed.

i If the program responds with an error message "Eprom-driver not installed!"
Check the file RUNNCS.BAT for the correct path statement.

You may select a base file from one of the following 4 source / destination combinations for the
transfer:

[Dbase- >EP]

You are presented with a file selection window. Select the file for the transfer. Now you
must select the type of EPROM from the module selection window. When you depress the
Enter key the data is programmed into the EPROM.

[EP- >Dbase]
You will be presented with a file selection window. Enter the file name to which the data
read from the EPROM should be saved.

[NCS- >EP]

You will be presented with an EPROM selection window. Select the type of EPROM you
wish to program. When you depress the Enter key the data located in the NCS is
programmed into the EPROM.

[EP- >NCS]

You will be presented with an EPROM selection window. Select the type of EPROM you
wish to program. When you depress the Enter key the data is read from the EPROM and
transferred to the NCS configuration program on your PC.
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55.3.3 Data base - CP

The remote functions provide the different functions required for remotely controlling the CP
module (start, stop and delete), to request the status from the CP and to transfer data base files into

the CP.

Please make sure that you have specified the online transfer parameters in the section Online (see

chapter 5.6.2).

ile mit omnections ransfer T st el
UIPG MCS143

CP-status not up to date

| HlS | LESCrEse ape >

<CP top <CP St rt <CP Stat s »
< bage -3CP L P-iDbase > LA = T
<CP-> LafH>»

{CP Do ekt >

“F1eHelp:> <Fl@rHenu: <ALT+..:Command: <FZ=Infax

Fig. 5-4: Window for remote configuration

Remote control of the CP

Switch the RUN/STOP switch on your CP module to RUN. The status display is does not

change automatically when a change of status occurs.
[Stop the CP]

The status of the CP module is changed from RUN to STOP.

[Start the CP]

The status of the CP module is changed from STOP to RUN.

[Deletethe CP]

The base file in the CP is deleted. You must first execute a STOP, otherwise the delete

command will be ignored.

CP-gtatus

This output field contains the CP-status. This defaults to the " CP-status not up to date".

Click on [Status] if you wish to display the current status. The displayed status is brought up

to date.

Rev. 00/07 UVIPA
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Transferring the basefile

The following points must be noted when base data is transferred between a CP and a PC:
» Communication parameters must have been set in Online.

» A transfer is only possible when the PLC is stopped (STOP status). Please ensure that
your PLC has been STOPped.

* You can only overwrite the data on the CP if the CP does not contain an EPROM.

For the transfer you may select a base file from one of the following 4 source / destination
combinations:

[Dbase— CP]

Y ou are presented with a file selection window. Select the base file for the transfer. This will
be transferred to the CP.

[CP— Dbasd]

The data base is located in the CP from where it is transferred to afile. Enter afile nameinto
the file selection window.

[NCS CP]

All connections that have been entered into the connection masks of NCS are transferred
directly into the CP.

[CP-NCS]

The data base is located on the CP from where it is transferred directly into the connection
masks of the NCS.

[CP-FLASH]
The data base is located on the CP from where it istransferred directly into a flash-EPROM.
Thisfunction is only available from revision level 20 and firmware level V116.
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5.6 Initialization
Every now configuration requires initiaization. It is necessary to initialize the identification
parameters as well as H1 and TCP/IP-parameters of the CP143 H1 / TCP/IP-module.

The initialization is not required if you have already loaded a base file. You can find the
initialization functions under menu item I nit.

Y ou enter online transfer parameters in the section Online.

5.6.1 CPinit

The entry CP-Init under Init places you in an interactive window that provides access to the CP-
baseinitialization:

ile rancfer elp

VIR M4

nit  onnections

Date : [FUE]. (1110961 Uersion: [

amne of station [CP-Etation
rame base addressz :[B 1
Hu her of [raps :[11

2 ations address{Hex} :[EBEISD5HSEHEE ]

p-Address
£ bnet-mazh

nuter

Fig. 5-5: CP-base initialization (initial initialization)

Here you must configure the addresses and other identification parameters of the CP.

Before entering a connection, you must also enter a frame base address into this interactive mask.
The entered datais transferred when you depress the Enter key.

Parameter s of the CP-initialization

Date, Version
The entries for date and version are for documentation purposes only. You can use these
entries to check at what time a configuration was performed. The version number will
always contain the number associated with the file that is currently loaded.

Name of station
You may specify a name for your base station. The name may consist of a maximum of 19
characters. Station names are used to simplify the configuration of connections. The station
name is important where on-line configurations are concerned.
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Frame base addr ess

The frame base address Frame base address determines the origin of the frames that are
inserted into the memory area of the controller. The PLC program normally operates on the
base frame. Any other frames may be used by other controller or systems.

The frame base address must be divisible by 4 and it is located between 0 and 255. This
means that you may enter the values 0, 4, 8, 12, ... 252.

The frame base addresses on a single controller may not overlap.

Number of frames

Specifies the number of frames that the CP may use to communicate with the PLC. The CP
always occupies 4 frames (e.g. 4, 5, 6, 7).

Station address

Here you must specify the ethernet address (station address). The structure of the ethernet
addressisasfollows:

0020D5 xxx XXX
1 Multicast circuit No.
Partial address (freely selectable)
Partial address (company specific)
(VIPA: 0020D5)

| P-address

The IP-address is a 32-bit-address which must be unique within the network. The address
consists of 4 numbers that are separated by afull stop.

Range: 000.000.000.000 to 255.255.255.255
Y ou can obtain the IP-address from your system administrator.

Subnet-mask

Router

The IP-subnet-mask is a 32-bit filter mask for |P-addresses. This address is structured in the
same way as the IP-address. It also has the same range.

Subnets allow better control of the addressing area. Subnet-masks should be used where it is
necessary to address a network on both sides of a router although only one network number
isavailable.

A Router (formerly gateway) can provide a link between different network topologies, e.g.
ethernet to token ring. It may aso be used to connect IP-networks with different network
numbers. A router has an |P-address for every network. This |P-address provides the logical
connection between the networks. 2 addresses exist where 2 networks are connected via a
router. If you wish to avoid the use of router-1P-addresses when a connection is established
you may enter 0.0.0.0 for the router.
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5.6.2 Online

Online parameters must be specifies when functions are to be used that access the module directly
via the network or via the serial interface. Online functions are only available from firmware level
V110 and an NCSV2.1.

The function database <-> CP under Transfer and die functions under Test make use of online
parameters.

The online dialog window provides access to the following settings:

| il% Alt ARG LAnD ransfer T b
UIFW MIE143

: 1
Resote IP-80R : [122].012 1.[F 1.01 1

AF1"Halp »

AF1=Halpr <FRQ=Henu> <ALT=.  Commered> <FZ: Infor

Fig. 5-6: Parameters for online connections

serial
Data is transferred via the serial COM port of your PC to the PG interface of the
CP143 H1/ TCP/IP. Y ou must specify the port no. and the interrupt.
The following are standard settings:
COM1 = Port 3F8 withINT 4
COM2 Port 2F8 withINT 3  (default)
COM1 Port 3E8 with INT 4

serial - >H1
Data is transferred via the serial COM port to the PG interface of an H1 module and from
there via the H1 network to a target module identified by means of the respective ethernet
address.
This mode requires specification of the ethernet address of the target module and the serial
parameters (port no. and INT).

TCP/IIP

Data is transferred directly via the network to a TCP/IP module. The target module is
specified by means of an IP address.

Please note!
When using TCP/IP you must enter an ethernet ADR 000000000000h.
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5.6.3 System configuration

When you select system configuration a dialog window containing the general settings for
optimizing the system performance is displayed.

rarsfer T =t ol

UIPA NC5143

onnectians

e nit

[A]1 HNMP aktiv

1 Pdu—-Size : [512 1 Bytes
P Pdu—Size : [512 1 Bytes

Kok>A SE3C-Evvapey <Fi=Hilfe>

<Fi=Hilfe> <{FiB=Menii> <ALT+..=Kommando> <{F2=Info>

Fig. 5-7: System configuration parameters

SNMP active
When thisitem is selected the Simple Network M anagement Protocol will be used. SNMPis
normally used for UDP connections.

Default setting: ticked

H1 PDU-Size
Maximum size for H1 data blocks (in byte) that may be transferred via the network level.
PDU isthe abbreviation for Protocol Data Unit and refers to a data block.

Range of values:  0...65535, default: 512

|P PDU-Size
Maximum size for IP data blocks (in byte) that may be transferred via the network level.
PDU isthe abbreviation for Protocol Data Unit and refers to a data block.

Range of values. 0...65535, default: 512
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5.7 Real-time clock functions

5.7.1 General

Many practical situations require that the operations are synchronized and referenced to real time.
The real-time clock functions of the CP143 module may be used to synchronize up to 256 modules
with an accuracy of 10ms. The synchronization is maintained even if the time standard transmitter

should fail.

The real-time clock functions provide the following options
» Thetime of day is maintained by the system and a battery sustains it should the power supply

fall away.

» The time of the various CPs can be synchronized by means of synchronization messages. In
thisway all CPs on the same network use the same time.

* Any CP can be designated as master clock to issue time synchronization messages.

5.7.2 Graphic representation of the real-time clock functions

PLC

SEND
RECEIVE
J-No0.:218

read/set

NCS
RTC test

RTC conf.

read/set

' Parameter '

CP

DW
ANZW

RTC module

RTC = real-time clock

timing

message

Network
(LAN)

Fig. 5-8: Graphic representation of the real-time clock functions
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5.7.3 Construction of a synchronized system:

Time transmitter VIPA CP143 VIPA CP143 Siemens CP143
Master Master Master Slave
format: MMS format: MMS format: MMS format: MMS

SYNC:10 SYNC:10 SYNC:10 SYNC:10

Station addr.:..00 Station addr.:...03 Station addr.....02 Station addr.:...04

H
u

|
d

= O 1 ==
»— O o m=m
= 0 1 ==

H1-Network

Fig. 5-9: Construction of a synchronized system

The DCF-77 module receives highly accurate time information and transfers this to the PLC. The
PLC generates a timing message that is transferred via the LAN. This message synchronizes all
CP143 modules connected to the H1-network. The real-time ICs of the different CPs maintain the
time until the next timing message is received.

5.7.4 Mechanism for assigning the master clock

No other CP can become master clock while the time transmission supplies the timing message in
accordance with the SYNC clock.

When timing messages are not received for more than the SYNC cycle time every CP will attempt
to become the master clock in accordance with the priority of its delay time. The priority of the
individual CPsis determined by means of the last byte of the ethernet address. This byte determines
the delay time before the station will attempt to become the master clock. Higher settings for this
value are equivalent to higher delay times before the station will make an attempt to acquire the
master function.

The dynamic master-CP will return to receive mode (slave) if timing messages with a higher priority
are queued or if the DCF-77 becomes active again.

Only modules where the clock init setting was master clock can become a master clock.

The DCF-77 (time transmitter) must always be assigned to the highest
priority, i.e. the last byte of the ethernet address (byte 6) should be 00h.
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5.7.5 Master clock initialization

Every CP may assume the role of master provided that it has been configured as a master.

You may mix and match VIPA CPs and Siemens CPs. Please ensure that you use the MM S-timing
format as Siemens supports only this format.

From I nit you can use Uhr-Init to access the following initialization window:

ile Ak andeELLone Fonefer T &L lIE _
——————R NS 3ET

Tergal igress
1] sster aleck =) rosdiast
i b ulbileast

= Tise fareal = diress  [FRFFFRFFERFF]
{1
(=1 B D

gole time For SVAC-sagamges Sk} : | @]

(L& | CERCTESOapE P sHElp *

AF rHELp: JFlEEgmuy CALTe,  cCcmmgrd (FETIRfal

Fig. 5-10: Master clock initialization

Parametersfor master clock initialization

Master clock

When a high level master clock fails the module configured by means of this parameter may
assume the role of dynamic master. However, the CP can only become the dynamic master if
it has the highest priority and if you have ticked master clock.

master clock:  you must supply the target address (broadcast or multicast) and, in the case
of multicast, the target ethernet address and the mandatory time-format and

cycletime.
Save: enter the mandatory time-format and the cycle time
Target address
Broadcast

Timing messages are sent to every station on the LAN. The address is set automatically to
FFFFFFFFFFFFh. This can not be changed.

Multicast

Timing messages are only sent to stations on the LAN that are a member of the multicast
circuit specified by means of the address.

Address

This address is FFFFFFFFFFFFh when broadcast has been selected. For multicast you must
specify asingle address or amulticast circuit by means of the address.

Cycletimefor SYNC messages

Here you may determine the cycle time for the transmission of synchronization messages in
the range of 1...60 seconds.

The synchronization message is transferred in MM S- or in BCD format.
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Please note: the format for the time and the cycle time must be configured in
the same way throughout your system!

The last byte of the ethernet address of each CP must be different!

/N

Time format
MMS format

This is the only format allowed for synchronizing foreign modules. The MMS formatted
timing message is formatted as follows:

-—-- |ttt ByteO Timeinms, starting from 0:00 hours

tttt tttt Bytel

tttt tttt Byte 2

tttt tttt Byte 3

dddd |dddd |[Byte4 Datein days, startingfrom 1.1.1984

dddd (dddd |Byte5

vkkk [kk-- |Byte6 Signv: 0=+, 1=-; time difference stepsof in 0,5 hrs.
---- |--e- |[Byte7 Flage: 0=timefrom DCF; 1=from dynamic master
BCD-Format

The BCD format is aplain and readable alternative. If you are only employing VIPA CP143
modules the CPs can be configured to accept BCD formatted messages.

1/10s 1/100s ByteO Fractiona seconds
10s 1s Bytel Seconds
10m 1m Byte2 Minutes
ab10h 1h Byte3 Modea: 0=12h, 1=24h; b: 0=AM, 1=PM; hours
wWWww | ---- Byte4 0=Monday ... 6=Sunday
10T 1T Byte5 Day of Month
10M iM Byte6 Month
10J 1J Byte7 Year
v--k kkkk Byte8 Signv: 0=+, 1=-; time difference in steps of 0,5 hours.
1/1000s |Byte9 1/1000s
SSSs --em Byte  Clock statuss: (=clock statusin ANZW);
10 Flag e: O=time from DCF; 1=time from dynamic master
Module validity m: O=valid, 1=not valid

The module validity indicates that the current master CP was configured successfully and
that it does not use default parameters.
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5.7.6 Important considerations when using real-time clock functions
Here follow the most important considerations that you should take into account when using the
real-time clock functions:
* use consistent cycletimes for SYNC messages
» useaconsistent format for time
e the format for time must be MMS when you are employing CPs from VIPA as well as
Siemens.
» byte 6 of the ethernet address of every CP must be different, otherwise it could happen that
two CPs would attempt to become master simultaneously and therefore block the System.

* byte 6 of the ethernet address of the time transmitter must be 00h to guarantee that the time
transmitter is aways the master.

5.7.7 Setting and interrogating the clock from the PLC
CP communications with the PLC is interrupt controlled and occurs via the Dual Port RAM. Job
number 218 is set aside for time-related processing in the PLC.

A SEND using this job number initiates a write operation and a RECEIVE initiates a read operation
for the time of the CP.

The respective time value is transferred by means of datawords.
The status message is returned in an indicator word.

Configuration of data wordsfor transferring data from the clock (6 DW):

10s 1s 1/10s 1/100s DWO
xX 10h 1h 10m 1m DW1
10D 1D day of week |---- DW2
10Y 1Y 10M M DW3
1/1000s v—Kk kkkk Dw4
10Jh 1Jh SSSS --em DW5
15..12 11..8 7.4 3.0 Bit

Indicator word (ANZW) configuration for thetransfer of the status:

Byte 1 Byte O
0000 clock- 0000 x x B1 B0
Status
B1 | BO | Clock may beset | Clock can beread

0| O yes no
0|1 yes yes
1 (0 no no
1 1 no yes
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Clock status, status messagein theindicator word

Setting the clock

Hex | Description

Oh | completed without errors
1h |protocol error, bad time

No errors when reading clock

Hex | Description Explanation
6h |clock master CPismaster clock and is currently active
7h | clock slave synchronous | CPisslave clock (the time transmitter is active)
8h |clock daveinvalid CP has an invalid clock module
9h |clock slave asynchronous | CP not receiving timing messages
Ah | clock slave/master CPisdlave clock; prepare for master function or vice versa
Ch |clock slave dynamic CPisdave clock and is receiving timing message from the
synchronous higher level master clock CP
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5.7.8 Test functions for the clock

The test functions for the clock are for use in online mode. Y ou must specify parameters for online
transfers using the Online function located under I nit (see chapter 5.6.2).

Thetest functions for the clock are available viathe menu item Test.

The mask for clock test functions of the respective CP143 module provides options for setting or
reading the clock.

When you select this function a read message for isissued to the clock of the currently selected CP.
This CP returns a timing message containing the current time. The returned values are displayed by
means of the following window:

1le mit omnnect Lons ransfer 1 st IE lnlll.n

WIFA HCEL43

Weekday : [Hom 1
Current ate 16 I%I. (19981
[¥] Z4-lwour ode

Current  ime ARz 0220059006 J:z0@] I[PM]
ime difference i [+@ 1 12 hour

CP-clock status i [Rlave azynchironous 1

KEok:l {EBC=Egcapes > {Fi=Help »
pdate

+ tatus} <8 T}

Fig. 5-11: Dialog window for the test functions for the clock

Parameters

day of week
The program cal cul ates the day of the week from the date. This value can not be modified.

current date
Current date
Y ou can modify this value and it is transferred to the CP when you select "set".

24 hour mode
Y ou can select between 24- or 12 hour mode.
Y ou can modify this value and it is transferred to the CP when you select "set”.
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current time

The current time. You can modify this value and it is transferred to the CP when you select

set”.

time difference

You may enter the time difference in steps of 0,5 hours. This option is useful for daylight
saving applications (summer and winter time).

CP clock status

Displays the status of the clock in readable form. The following messages are possible:

Setting the clock

Message

Explanation

no error occurred
protocol error, bad time

The clock on the CP was set as required
atransfer error occurred

Reading the clock

Message

Explanation

clock master

clock slave synchronous
clock daveinvalid
clock slave asyncronous
clock slave/master

clock slave dynamic
synchronous

The CP is the active master clock

The CP isthe slave clock (the time transmitter is active)

The CP has an invalid clock module

The CP is not receiving timing messages

The CP isthe slave clock; prepare for master or slave function

The CPisthe dave clock and receives timing messages from a
higher level master clock CP

Buttons

status

Displays the timing data of the CP in online mode and updates the dialog window
continuously until you terminate the operation by means of the <ESC> key.

update
Displays the timing data of the CP in online mode and updates the dialog window.

set

The data entered into the dialog window is transferred to the CP when [set] is pressed. When
the transfer is completed without errors you receive the message " completed without error”
in the CP clock status field.

You can only set a module that is a "master clock”.

The master clock is configured under Init by means of the function clock init
(see chapter 5.7.5).

/N

VIPA
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5.8 Configuration of connections

New configurations require that an initialization is performed. (see chapter 5.6). The initialization
determines the station that must be configured.

The CP143 H1 / TCP/IP module is compatible with four types of communication connection:

» H1-transport connections
» H1-datagram connections
» TCP-connections
» UDP-connections

The configuration of H1-connections and TCP/IP-connections differs in the specification of the
ethernet address and TSAPs (for H1) or the IP-address and ports (for TCF/IP).

5.8.1 Structure of the configuration windows

The structure of the configuration windows that you can access under Connections is nearly
identical:

Manmanu ———

General wnresck ban a2 T T N |
connection data rama aflzet o IHD CEEHND JOb types
vl - I

T T e N — File name of the
S connection file

Protocol related
area

(here TCP/IP)

Eacal zeatiom Estarsal staiien
¢ [AZAE 1 Farr 1 i
pitde,d DLE] (BeE] (88D [178]
Control field oKl (ESC-Fesaps®  CPi-Help b ¢ uleid £ dided £ dach

B Perc

fufml Itiﬂ'lﬂlltltl I:Fl:lll il 14

Fig. 5-12: Structure of configuration windows

* General connection data
Here you may enter general data for connections that are used with both, H1 and TCP/IP.
Genera connection data consists of:
Connection name, frame offset, job number and if required, type of job

» Type of jobs
thisis where you configure the job types like SEND, RECEIVE, FETCH and WRITE

* Protocol related area
Here you must enter the protocol related data, i.e. the ethernet address and the TSAP for
H1 and the IP-address and the port for TCP/IP.

e Control field

The control field is used to navigate within the interactive window. The program provides
the control field shown in Fig. 5-13 to manipulate the configuration window. Y ou may use
the mouse or the cursor keys to page through your connections.
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5.8.2 The control field of the configuration window

Take on Reject current Show HELP window Input of a Indirect List of
connection input to the current multiconnection  addressing parametrized
close window input mask connections
for input

<OK> <ESC=Escape> <F1=Help> <Multi> <IndAdr> <List>

Gsp| | X | K | < >l 2ot

Preceding Number of
i connection connections
First ~ <arrow up>
connection Number of
<page up> current connection
Clear current
connection
<Ctrl>+<X> Last connection
New ~ <page down>
connection
<Ctrl>+<N>
Show Next connection or
single Status if not available
<Ctrl>+<S> new connection
<arrow down>
Fig. 5-13: Control field of a parameter configuration window
[OK]
After confirmation the new connection is accepted. Y ou may also press the Enter key instead
of [OK].
[ESC=Escape]

The interactive window is closed and the entries are discarded. Connections that have
previously been configured are not discarded however.

[F1=Help]
Displays the help window for the current interactive window.

[Multi]

You may use this button to configure multi-connections. Multi-connections are dual
connections that share the same TSAP or the same port with another job number and a
selectable frame. The opposite job types are configured automatically.

[IndAdr]

This button provides access to the input window for indirect addressing. Here you can enter
a static area containing specifications with respect to the source and the destination for the
data as well as the indicator word.

[List]
Lists any previously configured connections for the respective protocol. This provides easy

access to any of your connections for checking and revising. You may also edit configured
multi-connections.
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5.8.3 Indirect addressing

The configuration windows for H1-transport or TCP-connections allow access to the input window
for indirect addressing viathe < IndAdr > button. Indirect addressing can only be used with the job
types FETCH and WRITE.

ile ransfer

annect bens ilg
VIFH HCE143

nit

W DH—Ho HFzet Length
ourcesDest . 5 [1@8 1 I[5 1 a8 1
ndicator ] [ 1 [1i] 1

|mcox>m (ESC-Escape?

cFl=He lpr <FL1@=Aenu? SOLT+. . =Gommand? <FZ=1nfo

Fig. 5-14: Indirect addressing for TCP

Here you may specify a static area where the specifications for source and destination data as well as
the indicator word may be entered.

Sour ce/destination

Contains the source or destination for FETCH/WRITE in the local PLC. Y ou may supply the
following entries:

Operand | DB-No. | Offset Length Type
DB 1..255 | 0..2047 | 1..2048 Data module
MB 0..255 1..256 Flag byte
EB 0..127 1..128 Input byte
AB 0..127 1..128 Output byte
PB 0..255 1..256 Peripheral byte
ZB 0..255 1..256 Counter cells
B 0..255 1..256 Timer cells
BS 0.511 1..512 System data
AS 0..32767 | 1..32768 absolute addresses
DX 1..255 | 0..2047 | 1.2048 | extended data module
DE 1..255 | 0..2047 | 1.2048 external data module
QB 0..255 1..256 | extended peripheral byte

Tab. 5-1: Possible entries for source/destination with indirect addressing
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Indicator word
Specifies adataword on the PLC that contains the specifications for FETCH and WRITE

Operand [DB-No. |Address |Type

DB 1..255 |0..2040 |Datamodule

DX 1..255 |0..2040 |extended data module
MW 0.252 |Flagword

Tab. 5-2: Dataword for the indicator word for indirect addressing

Notes on the structure of the data modules for indirect addressing are contained in the description of
the standard handler modules provided by the Siemens manuals.

Example
Indirect addressing using the SEND module

Call to the SEND-FBs

A DB X ; Open the data nodule x

SPA FB244 ; Call the SEND nodul e

NAME : SEND

SSNR : KY 255,1 ; 255 is the key for indirect addressing

; 1l is interpreted as a pointer to DW1
A-NR : KY 0,0 ; irrel evant
ANZW : MNO ; irrel evant
Data module
DB X

DW 1 KY 0,1
DW 2 KY 0, 31
DW 3 KC MWV
DW 4 KY 0, 200

The left byte of parameter SSNR is used as to decide between direct and indirect addressing. If the
left byte > 0 the addressing is of the indirect type.

In this case the right byte represents the pointer to the parameter field.
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5.8.4 Multi-connections

Except for the configuration window for H1-datagram connections, al configuration windows
provide the facility to configure multi-connections. Multi-connections refer to multi-drop
connections. Here you may configure a second SSNR/ANR for an existing SSNR/ANR and its
TSAP or port. The respective and opposite job types are configured automatically. You may also
choose to let the multi-connection operate via a different channel.

You access the input window for multi-connections by means of the < Multi > button. Only the
descriptions of the input windows for multi-connections are different.

For example, the input window for a multi-TCP-connection has the following contents:

1Tz nit  onnections ransfer 1 at elp | CF L HCE N
p! CP-Verbindungl
Frame offact s[A] Framne offzet (@]
Job nunber :[1 1] dob number L - |
Priority H 4§ | Prioritw tI[21]
Jdoh ©ype Sand doh type £ ¥ and
{a} poelue
Cafel
TCF COMMECTIOM

Eox:R {ESC=Ezcaps > {Fl=Halp >

Fig. 5-15: Interactive window for multi-connections
Parameter s of a multi-connection

Frame offset (SSNR-offset)

You may specify a different frame offset for a multi-connection. The frame offset (SSNR-
offset) determines the frame from the start address that is used as communication job by the
current job. Frame offsets are normally only used in multi-processor systems with values
larger than zero.

Please use the following values when assigning frame offsets:
» Frame offset O for CPU 1
» Frame offset 1 for CPU 2
» Frame offset 2 for CPU 3
* Frame offset 3 for CPU 4
Range: Oto 3
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Job number (ANR)

A job number{ XE "Job number" } must be allocated to each connection that should be used
by Siemens handler modules. This number is used to access the connection from the PLC
program. The job number together with the frame offset number determines the connection.
This precludes multiple assignments. The job number and the respective frame offset
number must be supplied in the control program.

Range: 1 to 199

Priority

The respective value is retrieved from the default connection. You can not alter this value
where multi-connections are concerned.

The parameter specifies the priority of the message for the CP143 H1 / TCP/IP. The priority
may range from 1 (highest priority) to 3 (lowest priority).

1 isaso called the express priority, 2 and 3 are normal priorities. Priorities 0 and 4 are not
supported. Please remember that the data transfer for the express priority 1 is no faster than
that of the normal priorities.

Range: 1to 3

Job type

The opposite job type is selected automatically.
The following types of job are available:

* Send transmission of unstructured data.
* Receive reception of unstructured data.

5-30
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5.8.5 List of connections

You may obtain a list of the configured connections for the respective protocol from the
configuration window. This means that the content of the connection list is dependent on the
interactive window from where the list was requested. The display will only show the connections
for a single protocol. Depress the < List > button in the interactive window to request a list of
connections. This will display a list of the connections that you have created for the respective
protocol.

ile nit  oeanections ranzfer alp

Hr. Typ IFHR 4Job JuE type Ennuctinn name

i H B 1@ Fetch pazziv TCP-Connectioni L
2 TCP A 1@l Receios TCP-Connectiand

3 TCP B 182 Cend TCP=-Conmectiond

1' A 183 Receive TCP-Connect iond

TCP—Conmec L lan%

B =tailxl {EEC~Ezcape {Fi=Help >
{ mput > Chel te ¢ imte Multid

{I’ 'HI‘IE! !l!l‘l!l‘lﬂ! !!!I"..IEHH!! !l!'ll‘l!ﬂ! I

Fig. 5-16: List of connections

The parametersof a connection list

No.
The number of the respective connection. Multi-connections are displayed under a single
number.

Type
This indicates the type of protocol for the connection.

SSNR

Thisis the frame offset. The frame offset (SSNR-offset) determines the frame from the start
address that is used as communication job by the current job. Frame offsets are normally
only used in multi-processor systems with values larger than zero. Please use the following
values when assigning frame offsets:

» Frame offset O for CPU 1

* Frameoffset 1 for CPU 2

» Frame offset 2 for CPU 3

» Frame offset 3 for CPU 4
Range: Oto 3
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ANR

ANR represents the job number. A job number must be allocated to each connection that
should be used by Siemens handler modules. This number is used to access the connection
from the PLC program. The job number together with the frame offset number determines
the connection. This precludes multiple assignments. The job number and the respective
frame offset number must be supplied in the control program.

Range: 1 to 199

Job type

This indicates the type of job. The following job types may be displayed:
» Send Direkt transmission of unstructured data.
* ReceiveDirekt reception of unstructured data.
» Fetch Aktiv read requested data from another controller.
* Fetch Passiv used for the passive side of the fetch.
* Write Aktiv write the requested data into another controller.
* Write Passiv used on the passive side for awrite.

Connection name
Thisis the name of the connection.

">" following the connection names

Represents a multi-connection. Y ou receive a listing of multi-connections by depressing the
[List Multi] button. In addition to < ESC=Escape > and < F1=Help > the interactive
window also contains the following buttons:

< Detail >

This button provides access to the input screen for detailed connection parameters. There
you may alter the values and accept them by depressing < OK >.

<I|nput >

The < Input > button displays an input screen for detailed connection parameters for a new
connection..

< Delete>
The selected connection is deleted after you have confirmed the deletion.

< Liste Multi >

You may display any multi-connections that exist for the selected connection by depressing
the < Liste Multi > button.

5.8.6 Clearing all connections

The NCS provides an option to clear al connections with a single command. The initialization
parameters are saved. This function islocated under the menu item connections.

Y ou are asked to verify the clearing of all connections to avoid accidental deletions.

5.3 VIPA Rev. 00/07



CP143 H1/ TCP/IP manud Software

5.9 General test functions
The menu item Test provides access to an extensive set of functions that return information on a
module that is connected in online mode.

You must supply the online parameters before you use this function (I nit sub-menu Online). See
als0 5.6.2.

5.9.1 Ident

You can use this function to identify the module in online mode. The identification function
displays al important addresses, the serial number and the name of the module in the following
window:

1le nit onneot lons ranzfer 1 ot iH -I“H

dent—FA RAAET EF

Btation t[HL-TCP Station
Etherner m:rmmmﬂ
IP-Address (132 . 882 . PBG
llhlt—nlﬂl IHEE 255 . HEAA _
Serial number SEMH-BE 7471
Firmwars m-l::l.nl!-[l 1.2% 1

Eon:l LEFC=Escape ¥ AFl=Help

Fig. 5-17: Display window for Ident parameters

The data displayed in this output window can not be modified.

|dent parameters

Station
The name of the respective station. This may be entered and/or modified under I nit CP Init.

The name is not displayed if the module has not been loaded with a database. Station names
increase readability and assist with online configurations.

Ethernet address

The ethernet address of the respective station. This may be entered and/or modified under
Init CP Init.

The original ethernet address is displayed if the module has not been loaded with a database.

I P-Adresse
The IP address of the module. This may be entered and/or modified under Init CP Init.

The |P address is calculated from the ethernet address if the module has not been |oaded
with a database.
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Subnet-M ask
The Subnet-Mask for 1P addresses. This may be entered and/or modified under I nit CP Init.

Serial number
The seria number of the module. This value can not be modified.

Firmware-Version

The version number of the firmware installed on the module. This value can not be
modified.

5.9.2 Anzw Dump

The function Anzw Dump opens a window containing the indicator words between 0 and 223. The
indicator words are displayed as hexadecimal bytes.

Job-No. —\ /_
\ /

ranzfer T =t el TCFPH1TZ _HCS

Job-No. currently being processed Frame offset

<ESC=Abort > <Fi=Help:

<F1=Help* <F1B=MenuX* {ALT+._.=Command?> <{FZ2=InfoX

Fig. 5-18: Output window of Anzw Dump

Please notel

The indicator word with the job no. 0 has specia significance. Job no. O contains the current job
number that is being processed by SEND ALL or RECEIVE ALL tasks on the module.

The display is constantly updated. Y ou can terminate the process by means of the <ESC> key. You
may then modify the page frame offset under SSNR.

A single update of the displayed values can be initiated by clicking on [update].
To restart the continuous update of the display you must click [OK].
If you press <ESC> again the window is closed.
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Indicator wordsreturned by Anzw Dump

I ndicator word: FA

Error indicator "F' means that the respective job has not been defined on the CP 143. Status
indicator A means that the job has been inhibited ( for SEND / FETCH and RECEIVE).

I ndicator word: AA

Error indicator "A" means that the connection of the communication task has not or not yet been
established. Status indicator "A" inhibits SEND as well asthe RECEIVE and FETCH.

I ndicator word: 08

The connection has been established again (e.g., when the CP has re-started), SEND is released
(SEND communication task).

I ndicator word: 09
The connection has been established again, RECEIVE is released. (RECEIVE communication task).

I ndicator word: 04
SEND was completed without errors, the respective data was transferred.

I ndicator word: 05
RECEIVE was completed without errors, the respective data was transferred arrived on the PLC.

I ndicator word: 02

The SEND-, RECEIVE-, READ- or WRITE-job is active. The partner of the SEND task has not yet
changed to RECEIVE. The partner of the RECEIVE task has not yet issued a SEND.
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5.9.3 Overall status functions

Menu item Test provides access to four sub-menus for displaying the overall status. The overall
status function returns information on all the configured connections. Up to a maximum of 10
connections can be displayed simultaneously.

Depending on the selected menu item the display will show all transport, datagram, TCP/IP or UDP
connections. The overall status display provides an option to select a connection, to monitor the

status of this connection in online mode by means of [Detail], or to display the current status of the
connection by means of [Trace].

Y ou may also mark individual connections by means of [Sel/Desel] and display the respective status
by means of [Status].

The basic structure of the overall status display window is as follows:

ila nit annectinms ranzhar r' Tt elp
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Fig. 5-19: Structure overall status window

Column headings

S
column indicating the connection(s) that have been marked by means of [Sel/Desel].

Pos
the position of the connection in thelist

SSNR
the number of the page frame that is used by the connection.

ANR
job number of the respective connection

V-Satus

connection status (see table in chapter 5.9.3.1.1)
V-ID

internal connection number used by the system.
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A-Art
displays the job type: SEND, RECEIVE, READ AKTIV (PASSIV), WRITE AKTIV
(PASSIV).
A-Satus
returns the processing status of the job (see table in chapter 5.9.3.1.2).
A-Fehler
errors that occurred when processing jobs (see chapter 5.9.3.1.3)
Aend
status changes are depicted by a"*".
Buttons
Satus

returns the status in online mode for all the connections that are visible in the mask. The data
in the respective tables is updated on a cyclic basis.

When you have marked certain connections by means of [Sel/Desel] only the status of the
respective connectionsis displayed.

Detail
When you select [Detail] the status for the selected connection (selection bar) is displayed:

1le nit onnect ions ransfer T st elp
I FA M 14

CF RlUH-opsrat on
Station addressCHex)>: 132.082 . 586G 289
U-Typ = Tramspart SEEMR-DfFzat * B AHE © 1 Pirin ¢ 2

A—Typs 1 EBend

A-Status C(hex) @ B@4da Cend-All dats reocsiuved

A-Error J<hex} z HHBH Ho srrar

P-Gtatus (hex? = 1388 Connect ion establishked factdvel

U-Iin {dez} & ABEZ4

Data € B-15> : L-888@8 a1l al al al al al al al al al al al al al al al
Data 1631} = al al al al al al al al al al al al al al al al

Local TEAF External TSAF
TEAPCAsc}: E'I'Ej]ﬂi L: & TEAPLRac>: GPAGHLET L: B
TSAP{Hex}: 4254535f 444973831 TEAFCHe? = 515041 474d 465354
fde. {Hexd: BEBBBRALALEY
K tatus>fi {EEC-Excape> {Pi=Help >

pdate

This mask contains all the information for a connection message. When you terminate the
update cycle by means of <ESC> key you are placed in a mode where you can step through
the connection and display the status by means of [update].
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Trace

All messages for the selected connection (selection bar) are listed in online mode. This list
can accommodate a maximum of 200 of the most recent messages. When this limit is
exceeded the older messages are overwritten.

Y ou can page through the list as soon as you depress the <ESC> key.

To view the data that is transferred with the individual messages you can click on [display
data). If you then return to online trace mode by means of [Status] the most up to date
messages are displayed aong with the respective data.

The Detail and Trace functions influence the run time behavior of your
connection!

update

The display of connection data in the overall status list is brought up to date for this one
time.

Sel/Desel
Y ou may mark or remove the marking of selected connections by means of [Sel/Desdl].

Unselect All
All markings are removed.
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5.9.3.1 Status and error indication for the overall status functions
5.9.3.1.1 V-Status
V-status displays the status of a connection.
Code |Description
sFO0 | Connection error
s000 |Initiaization phase active
s100 | Connection is being established
s101 | Connection is being re-established
s300 | Connection established
s500 |Local termination of connection
s501 | Connection terminated by partner
Tab. 5-3: Status of a connection
s 1=aktive; O=passive; 2=dynamic
5.9.3.1.2 A-Status
A-status displays the status of the current job
Code |Description
0000 | Currently no job processing
0020 |Datato remote station
0021 |Datafrom remote station
0022 |Wait for SEND acknowledgement
0023 |Wait for datafrom remote station
0024 |Local SEND acknowledgement
0040 |Received SEND-DIREKT fromthe PLC
0048 |Wait for SEND-ALL initiation
004A |SEND-ALL datareceived
0050 |[Wait for RECEIVE-DIREKT initiation
0052 |Ack. received from RECEIVE-DIREKT
0058 |Wait for RECEIVE-ALL initiation
005A | RECEIVE-ALL acknowledgement received
0060 |FETCH-DIRECT received from PLC
Tab. 5-4: Status of job processing
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5.9.3.1.3 A-error
Any error that has occurred during error processing is displayed here.

The following error messages are possible:

No error
if the bit "job completed with error” is set the CP143 H1 / TCP/IP had to re-establish the
connection, i.e. after arestart or aRESET.

Bad Q/ZTYPontheHTB
the configuration for the job had abad TY P parameter.

Areadoesnot existinthe PLC
when the job was initiated the configuration contained abad DB (DBNR).

Areainthe PLCistoo small

the sum of Q/ZANF and Q/ZLAE exceeds the arealimits. The area limit of datamodulesis
determined by the modul€'s size. The area limits for flags, timers, counters etc. depends on
the PLC.

QVZ erorinthe PLC

The source or target parameter refers to a PLC memory area that contains damaged
memory modules or where memory modules have not been installed. The QVZ error can
only occur for Q/ZTYP AS, PB, QB or when amemory error has occurred.

Error in the indicator word

The configured indicator word could not be processed. This error signifies that the data
word or double word designated by ANZW is not or no longer located in the specified data
module, i.e. the DB was too small or did not exist.

Not avalid ORG format
The target or the source for the data was not specified in the handle module
(Q/TYP="NN") or in the connection module.

Reserved

No available transport connection
The capacity for establishing transport connections has been exceeded. Please clear
unnecessary connections

Remote error
An error occurred in the communication partner for aREAD/WRITE job.

Connection error

The connection for the respective job has not or not yet been established. The error
disappears when a connection can be established. When all connections of a CP are
disconnected this error indicates that the module or the LAN cable has been damaged. This
error can aso be caused by an incorrect configuration, e.g. bad addressing.

Handshake error
This may indicate a system error or that the selected data block size istoo large.

Initiation error
The incorrect handler module was used to initiate the job or the transferred data block was
too large.
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D  Termination after RESET
This is a message from the operating system. For priority 1 and 2 the connection has been
interrupted and will be re-established once the communication partner has reached the
stage that it can accommodate a new connection. In the case of priority 3 connections the
connection has been cleared but a new connection may be initiated at any time.

E  Job with bootstrap function
Thisis a message from the operating system. The job isa READ/WRITE-PASSIV job and
can not be started from the PLC.

F Job does not exist
The selected job does not exist on the CP143 H1 / TCP/IP. This error may occur if the
SSNR/A-NR combination in the handler module is bad or when the connection module has
been omitted.
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5.10 Application in combination with H1

5.10.1 Initialization

The entry CP-Init under Init places you in an interactive window that provides access to the CP-
base initialization:
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Fig. 5-20: CP-baseinitialization (initial initialization)

Here you must configure the addresses and other identification parameters of the CP.

Before entering a connection, you must also enter a frame base address into this interactive mask.
The entered datais transferred when you depress the Enter key.

Par ameter s of the CP-initialization

Date, version

The entries for date and version are for documentation purposes only. You can use these
entries to check at what time a configuration was performed. The version number will
always contain the number associated with the file that is currently loaded.

Station name

You may specify a name for your base station. The name may consist of a maximum of 19
characters. Station names are used to simplify the configuration of connections. The station
name is important where on-line configurations are concerned.
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Frame base addr ess

The frame base addressFrame base address determines the origin of the 4 frames that are
inserted into the memory area of the controller. The PLC program normally operates on the
base frame. Any other frames may be used by other controller or systems.

The frame base address must be divisible by 4 and it is located between 0 and 255. This
means that you may enter the values 0, 4, 8, 12, ... 252.

The frame base addresses on a single controller may not overlap.

Number of frames
Specifies the number of frames that the CP may use to communicate with the PLC. The CP
always occupies 4 frames (e.g. 4, 5, 6, 7).

Station address

Here you must specify the ethernet address (station address). The structure of the ethernet
addressisasfollows:

0020D5 xxx XXX
1 Multicast circuit No.
Partial address (freely selectable)
Partial address (company specific)

(VIPA: 0020D5)
When this entry is 000000000000 the hardware address of the module will be used.

I P-Address, subnet-mask and router
No entries required when you are working in combination with H1.
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5.10.1.1 Initialization of H1 transport parameters

The H1 system parameters represent the operational parameters of level 4 that are required for
master-slave communications. Only under special circumstances should these values be modified.

Y ou can access the following dialog window via H1 Transport-Parameter under Init:
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Fig. 5-21: H1 Transport parameters

The parametersfor H1 initialization

Min. Credit
The CP basically executes a 0 credit procedure and it therefore reacts like a Siemens CP143.
Thisvalueisfixed at 0. It can not be modified.

Persistence Count
Range: 0 to 65535 (Default: 1)

Abort Timeout

Persistence count x Abort Time = max. time during which the TP4 protocol stack establishes
aconnection on its own or in which it waits for a connection

Range: 0 to 65535, in units of 10 ms (Default: 6000).

Protocol Option
Thisvalueisfixed at 2. It can not be modified.

Protocol Class
Thisvalueisfixed at 4 It can not be modified.

TPDU Size
Range: 0 to 13 (Default: 10)
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TPDU Additional Options
Thisvalueisfixed at 3 It can not be modified.

Retrans. Timeout
Interval for the connect retry in the abort-timeout time.
Range: 0 to 65535 in units of 10ms (Default: 100)

Min. Retrans Time
Retransmission of unacknowledged data frames.
Range: 0 to 65535 in units of 10ms (Default: 10)

Closing Abort Timeout
Maximum time during which the partner can acknowledge frames.
Range: 0 to 65535 in units of 10ms (Default: 600)

Flow Control Window Timeout
Idle supervision for a connection
Range: 0 to 65535 in units of 10ms (Default: 1000)

I nactivity Max. Count
Idle supervision for a connection.
Range: 1 to 65535 (Default: 3)

Open Window Timeout

Retransmission of unacknowledged acknowledges with a credit > 1.

Range: 0 to 65535 in units of 10ms (Default: 10)
Max Open Window Count

Retransmission of unacknowledged acknowledges with a credit > 1.

Range: 1 to 65535 (Default: 8)

Rev. 00/07 UVIPA
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5.10.2 Configuration of H1 connections

H1 connections are configured via the submenu items H1-Transport-connection and H1 Datagram-
connection located under Connections.

H1-connections are supported by the TP4-protocol stack.
Connection-oriented communications (transport control) are controlled by H21-Transport-

connection.

Multicast- and broadcast messages are sent via the H1-Datagram-connection. This type of

connection is not connection oriented.
The following table contains all job types that are available for configuration under H1:

Job type Job priority Type of Connection On the CP1430 of
connection Siemensthis
corresponds to
Job READ/
WRITE
SEND 0/1 Active Data SEND no
RECEIVE 0/1 Passive Data RECEIVE no
SEND 2 Active Trans SEND no
RECEIVE 2 Passive Trans RECEIVE no
SEND 2 Active Trans SEND no
RECEIVE (multi-connection) | RECEIVE
RECEIVE 2 Passive Trans RECEIVE no
SEND (multi-connection) | SEND
SEND 2 Active Trans SEND no
RECEIVE 2 (multi-connection) | RECEIVE
SEND 0/1 SEND
RECEIVE 0/1 RECEIVE
SEND 3 Active Trans SEND no
RECEIVE 3 Passive Trans RECEIVE no
SEND 4 Active Trans SEND no
RECEIVE 4 Passive Trans RECEIVE no
FETCH aktiv 2 (implicit) Active Trans FETCH yes
FETCH 2 (implicit) Passive Trans FETCH yes
passive
WRITE aktiv 2 (implicit) Active Trans SEND yes
WRITE passiv | 2 (implicit) Passive Trans RECEIVE yes

Tab. 5-3: H1jobtypes
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5.10.2.1 H1 Transport-connections

Select the sub-menu H1Transport-connection from the menu item Connection to establish
connection oriented communications. This opens the following interactive window:
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Fig. 5-22: Interactive window H1 connections

Parametersfor an H1 Transport-connection

Connection name

You may specify a name for the connection. The name may consist of a maximum of 32
characters.

Frame offset

The frame offset (SSNR-offset) determines the frame from the start address that is used as
communication job by the current job. Frame offsets are normally only used in multi-
processor systems with values larger than zero.

Please use the following values when assigning frame offsets:

Frame offset O for CPU 1
Frame offset 1 for CPU 2
Frame offset 2 for CPU 3
Frame offset 3 for CPU 4

Range: 0to 3

Job number

A job number must be allocated to each connection that should be used by handler modules.
This number is used to access the connection from the PLC program. The job number
together with the frame offset number determines the connection. This precludes multiple
assignments. The job number and the respective frame offset number must be supplied in the
control program.

Range: 1 to 199

Rev. 00/07
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Priority

This parameter specifies the priority of the message for the CP143plus. The priority may
range from O (highest priority) to 4 (lowest priority).

When establishing a connection, priority 0,1 and 2 connections are so-called static
connections. This means that the connection will be re-established, if possible, should it
have been terminated (e.g. by the reset handler module).

When establishing a connection, priority 3 and 4 connections are so-called dynamic
connections. In this case the connection is established by means of a job that initiates the
application for the respective connection. Once a connection with priority 3 is established it
exists until it isterminated. The CP will not attempt to re-establish the connection. Priority 4
connections are terminated automatically when the respective message has been transferred.

Range: Oto 4

Job type

Here you specify the type of job. The following job types are available:

* Send transmission of unstructured data.
* Receive reception of unstructured data.
» Fetch Aktiv read requested data from another controller.

* Fetch Passiv used for the passive side of the fetch.
* Write Aktiv write the requested data into another controller.
* Write Passiv used on the passive side for awrite.

Ethernet address (Adr)

The ethernet address identifies a station. The ethernet address of the station must be unique
within the network. The ethernet address consists of 6 bytes. The first three bytes are specific
to the manufacturer. These bytes are allocated by the IEEE-committee. The remaining three
bytes are supplied by the end-user. The allocation of ethernet addresses are the responsibility
of the systems network administrator.

Transport Service Access Point (TSAP)

Under H1 the TSAPs are used to establish communication channels for a connection. The
length of a TSAP is 8 bytes. TSAP assignments may consist of hex or ASCII entries.

Local TSAP

Thisisthe TSAP of your own (local) station.

External TSAP

Thisisthe TSAP of the destination station (external station).
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5.10.2.2 H1 Datagram-connections

H1-Datagram connections are unsecured connections. The transfer is not subject to a negotiated
type of connection. No acknowledgement is required when data is received. Lost datagrams are not
detected, e.g. when the receive buffer istoo small.

The datagram serviceisintended for multicast- and broadcast messages.

To initiate an unsecured connection select the sub-menu H1 Datagram-connection from the menu
item Connection. The following interactive window will be displayed:
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Fig. 5-23: Interactive window H1 datagram-connections

Parametersfor an H1 datagram-connection

Connection name

You may specify a name for the connection. The name may consist of a maximum of 32
characters.

Frame offset

The frame offset (SSNR-offset) determines the frame from the start address that is used as
communication job by the current job. Frame offsets are normally only used in multi-
processor systems with values larger than zero.

Please use the following values when assigning frame offsets:
» Frame offset O for CPU 1
* Frame offset 1 for CPU 2
» Frame offset 2 for CPU 3
* Frame offset 3 for CPU 4
Range: 0to 3
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Job number

A job number must be allocated to each connection that should be used by handler modules.
This number is used to access the connection from the PLC program. The job number
together with the frame offset number determines the connection. This precludes multiple
assignments. The job number and the respective frame offset number must be supplied in the
control program.

Range: 1 to 199

Priority
This parameter specifies the priority of the message for the CP143plus. The priority may
range from O (highest priority) to 41 (lowest priority).

When establishing a connection, priority 0 and 1 connections are so-caled static
connections. This means that the connection will be re-established, if possible, should it
have been terminated (e.g. by the reset handler module).

Range: Oto 41

Job type
Here you specify the type of job. The following job types are available:

* Send transmission of unstructured data.
* Receive reception of unstructured data.

Type
Here you must specify the type of transfer. You may select to send unsecured messages to a
specific receiver, to a selected group of receivers or to all receivers.

» Point-to-point job Point-to-point job an unsecured job for a single station.

* Multicast an unsecured job for selected multicast-circuits.
When vyou sdect multicast, the multicast-identifier is
transferred to the ethernet-address. You determine the multicast
circuits by means of the last three nibbles of the ethernet address.

» Broadcast transmits a single message to all the participants that have been
alocated the pre-set broadcast address or reception of single
messages from participants that transmit via the pre-set broadcast
address.

The H1 broadcast address is FFFFFFFFFFFFN.
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Ethernet address (Adr)

The ethernet address identifies a station. The ethernet address of the station must be unique
within the network.

The structure of the ethernet address is as follows:

0020D5 xxx xxx

—L Multicast circuit No.

Partial address (freely selectable)

Partial address (company specific)
(VIPA: 0020D5)

The ethernet address consists of 6 bytes. The first three bytes are specific to the
manufacturer. These bytes are allocated by the IEEE-committee. The remaining three bytes
are supplied by the end-user. The allocation of ethernet addresses are the responsibility of
the systems network administrator.

Broadcast-messages do not require the use of an ethernet address.

Transport Service Access Point (TSAP)

Under H1 the TSAPs are used to establish communication channels for a connection. The
length of a TSAP is 8 bytes. TSAPs must always be specified (even for broadcast messages).

To smplify matters you may assign the same identifier to the external and the local TSAP.

Local TSAP
Thisisthe TSAP of your own (local) station.

External TSAP
Thisisthe TSAP of the destination station (external station).
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5.10.3 Test functions

The menu item Test provides access to test and diagnostic functions for your H1 transport- or
datagram jobs.

When you select H1-Transport or H1-Datagramm the following dialog window appears. This
contains the overall status for all transport and datagram jobs of the respective module:
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Fig. 5-24: Test function under H1

Once you have selected the display of the overall status you can select a connection and monitor the
status of this connection in online mode by means of [Detail] or to display the current status of this
connection by means of [Trace].

You may also mark specific connections by means of [Sel/Desel] to display the only the selected
status by means of [Status].

Chapter 5.9.3 contains a detailed description of this dialog window.
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5.11 Application in combination with TCP/IP

5.11.1 Initialization

5.11.1.1 CPinitialization

The entry CP-Init under Init places you in an interactive window that provides access to the CP-
baseinitialization:
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Fig. 5-25: CP base initialization (initial initialization)

Here you must configure the addresses and other identification parameters of the CP.

Before entering a connection, you must also enter a frame base address into this interactive mask.
The entered datais transferred when you depress the Enter key.

Parameter of the CP-initialization

Date, version

The entries for date and version are for documentation purposes only. You can use these
entries to check at what time a configuration was performed. The version number will
always contain the number associated with the file that is currently loaded.

Station name

You may specify a name for your base station. The name may consist of a maximum of 19
characters. Station names are used to simplify the configuration of connections. The station
name is important where on-line configurations are concerned.
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Frame base addr ess

The frame base addressFrame base address determines the origin of the 4 frames that are
inserted into the memory area of the controller. The PLC program normally operates on the
base frame. Any other frames may be used by other controller or systems.

The frame base address must be divisible by 4 and it is located between 0 and 255. This
means that you may enter the values 0, 4, 8, 12, ... 252.

The frame base addresses on a single controller may not overlap.

Number of frames

Specifies the number of frames that the CP may use to communicate with the PLC. The CP
always occupies 4 frames (e.g. 4, 5, 6, 7).

Station address
For TCP/IP you must specify 000000000000h or you may omit the entry.

| P-address
The IP-address is a 32-bit-address that must be unique within the network. The address
consists of 4 numbers that are separated by afull stop.
Range: 000.000.000.000 to 255.255.255.255
Y ou can obtain the IP-address from your system administrator.

Subnet-mask

The IP-subnet-mask is a 32-bit filter mask for |P-addresses. This address is structured in the
same way as the IP-address. It also has the same range.

Subnets allow better control of the addressing area. Subnet-masks should be used where it is
necessary to address a network on both sides of a router although only one network number
isavailable.

Router

A Router (formerly gateway) can provide a link between different network topologies, e.g.
ethernet to token ring. It may also be used to connect IP-networks with different network
numbers. A router has an IP-address for every network. This IP-address provides the logical
connection between the networks. 2 addresses exist where 2 networks are connected via a
router. If you wish to avoid the use of router-1P-addresses when a connection is established
you may enter 0.0.0.0 for the router.
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5.11.1.2 TCP/IP-transport parameter initialization

The entry IP Transport-parameter under Init places you in an interactive window that allows

initialization of the TCP/IP-Transport parameters for the local (own) CP (base-CP):
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Fig. 5-26: 1P Transport-parameters

Parametersfor the TCP/IP-initialization

Keep-Alive-Time

This parameter specifies the idle-time limit for the TCP-connection in milliseconds. The
idle-time limit is atimer that monitors inactive connections.

Range: 0 to 999999 ms (default: 30000 ms)

Window-Size

The size of the data window
Range: 1 to 65535 (default: 1024)

L arge-Packets-Num

Number of transmit and receive buffers.

Range: 1 to 65535 (default: 5)

L arge-Packets-Size

For ethernet thisisfixed at 1514.

Small-Packets-Num

Number of acknowledgements
Range: 1 to 65535 (default: 5)
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Small-Packets-Size
Specifies the size of small packets.
Range: 1 to 65535 (default: 160)

Time-out-Time
Internal CP-parameter; this should not be altered.
Range: 1 to 999999 (default: 10000)

5.11.2 Configuration of TCP/IP-connections

You can access the configuration options for TCP/IP-Connections via the sub-menu items TCP-
Connection and UDP-Connection under Connections.

H1-connections are supported by the TP4-protocol stack.

TCP is used to provide connection-oriented communications (transport control)

Multicast- and broadcast messages are sent viathe UDP-interface. UDP is not connection oriented.

The following table contains a number of possible job types and connection types and the respective
combinations:

Job type Job priority | Type of connection Connection
establishment

SEND 1/2 Active TCP/UDP/TRADA
RECEIVE 1/2 Passive TCP/UDP
SEND 1/2 Active TCP/UDP/TRADA
RECEIVE (Multi-connection)
RECEIVE 1/2 Passive TCP/UDP/TRADA
SEND (Multi-connection)
SEND 3 Active TCP/ TRADA
RECEIVE 3 Passive TCP/ TRADA
FETCH aktiv 2 (implicit) Active TCP
FETCH passiv 2 (implicit) Passive TCP
WRITE aktiv 2 (implicit) Active TCP
WRITE passiv 2 (implicit) Passive TCP

Tab. 5-4: TCP/IPjob types
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5.11.2.1 TCP-Connection

Y ou may enter the TCP configuration via the interactive mask below. TCP is a connection oriented
protocol. TCP uses port numbers to address services on the application level. TCP provides reliable
end-to-end services. It also provides configurable performance improvements for slower long-
distance connections (PTT). The use of TCP is advisable where reliable data transfer services are

required.
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Fig. 5-27: Interactive window TCP-Connection

Parametersfor a TCP/I P-Connection

Connection name

You may specify a name for the connection. The name may consist of a maximum of 32

characters.

Frame offset (SSNR-Offset)

The frame offset (SSNR-offset) determines the frame from the start address that is used as
communication job by the current job. Frame offsets are normally only used in multi-
processor systems with values larger than zero.

Please use the following values when assigning frame offsets:

» Frame offset O for CPU 1

» Frame offset 1 for CPU 2

» Frame offset 2 for CPU 3

* Frame offset 3 for CPU 4
Range: O0to 3
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Job number (ANR)

A job number must be allocated to each connection that should be used by handler modules.
This number is used to access the connection from the PLC program. The job number
together with the frame offset number determines the connection. This precludes multiple
assignments. The job number and the respective frame offset number must be supplied in the
control program.

Range: 1 to 199

Priority

This parameter specifies the priority of the message for the CP143plus. The priority may
range from 1 (highest priority) to 3 (lowest priority).
When establishing a connection, priority 1 and 2 connections are so-caled static

connections. This means that the connection will be re-established, if possible, should it
have been terminated (e.g. by the reset handler module).

When establishing a connection, priority 3 connections are so-called dynamic connections.
In this case the connection is established by means of ajob that initiates the application for
the respective connection. Once a connection is established, it exists until it is terminated.
The CP will not attempt to re-establish the connection.

Jobs with a priority of 1 differ from those with priority 2 and 3 in the manner that the job is
processed internally. The size of the user data for priority 1 jobs is limited to the pre-set
block size. Data can not be blocked by means of ALL handler modules.

These statements only apply to connection oriented jobs that make use of TCP.
Range: 1to 3
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Type
Singlejob
The order types SEND and RECEIVE, send and receive the messages in TCP protokolls as
reference data without any additional Header.

defined, fixed message lengths!

This means that the Default Parameter "-1" cannot be used in the length data
in the FB RECEIVE!

i i With the type single order, the message data exchange should consist of

TRADA without Response

The reference datais preceded by a Header in the order type SEND (Header set-up see Chap.
4.3.5.2). A message sent from the remote station will be examined at the Header with the
order type RECEIVE and the reference data will be transferred to the control according to
the transferred length.

i i Different telegram lengths are possible with the type TRADE!

The Default Parameter "-1" is permissable in the length data in FB
RECEIVE!
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DNS

Domain Name System: makes a relation between the symbolic names and IP-Adress.

The communication is made operator friendly by this. A DNS-Server comes into use over
which the communication abaut adomain is carried out.

The DNS-Server manages the symbollic names and with the help of the "Host-Name-Table"
it makes arelation between the symbolic names an IP-Adress during the communication.

HOST
The IP-Adress data of the DNS-Server takes place here.

Attemps and alter native Adresses

The communication is controlled over the DNS-Server with the set-up of a connection. If the
DNS-Server is not available then the altenative IP-Adress will be used after the attempt if it
ismarked. If the aternative adress is not marked then an error message will be given.

Job type

Here you specify the type of job. The following job types are available:
e Send transmission of unstructured data.
* Receve reception of unstructured data.
* Fetch Aktiv read requested data from another controller.

» Fetch Passiv used for the passive side of the fetch.
o Write Aktiv write the requested data into another controller.
* Write Passiv used on the passive side for awrite.
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Port addressfor local and for exter nal stations

The port address determines the address of the connection that is used for the transfer of
data. The port address for the local station may be compared to the local (own) TSAP on the
H1-level. A port address consists of a decimal number (16-bit-address) of 5-digits. Both,
TCP aswell as UDP use port addresses for data transfers to the respective application level.
Please note that port addresses 1024, 7777 and the range from O to 255 have been reserved
for common services. The port address for the local station and the external station must be
different.

Range: 0 to 65536

| P-address

The IP-address is a 32-bit-address that must be unique within the network. The address
consists of 4 numbers that are separated by afull stop.

Range: 000.000.000.000 to 255.255.255.255
Y ou can obtain the IP-address from your system administrator.

You may enter an unspecified port address or IP address, i.e. the port or IP address are irrelevant
when evaluating messages if the post addressis o or the IP addressis 0.0.0.0.

The following figure contains possible applications:

Transmitter aktive Receiver passive
Specified connection
local port (S) (S) local port
>< Clearly specify the I|P-addresses and
remote port (S) (S) remote port ports between transmitter and receiver.
remote IP-address (S) <—— > (S) remote IP-address

half specified connection
lokal port (S) >< (S) lokal port Clearly specified ports between transmitter
remote port (S) (S) remote port and receiver. The IP-address of the
remote IP-address (S/U) - --------- > (U) remote IP-address receiver may have been specified.

half specified connection

local port (S/U) ~--_ _ (S) local port Clearly specified addresses for the

/< transmitter and the receiver as well as the

remote port (S) (U) remote port port of the receiver. The port of the
remote IP-address (S) <> (S) remote IP-address  transmitter may have been specified.

unspecified connection

local port -~ local port

ocal port (S/U) // (S) local po Clearly specified port for the receiever. The

remote port (S) = (V) remote port port of the transmitter and the IP-address
remote IP-address (S/lU) - --------- > (U) remote IP-address of the receiver may have been specified.
S=specified U=unspecified

Fig. 5-28: Unspecified configuration options for TCP/IP
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5.11.2.2 UDP-Connection

The UDP protocol is a communication control service that does not require a connection and that is
not always reliable. This protocol may be used to transfer data with one or more processors without
first establishing a virtual connection. Individual datagrams are transferred to an external node but
the reception of transmissionsis not acknowledged.

(UDP may be used to transfer information that changes continuously. Should the transfer of one set
of data not be successful, then the next set that is more up to date will be transferred after only afew
seconds.
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Fig. 5-29: Interactive window UDP-Connection
Parametersfor a UDP-Connection

Connection name
You may specify a name for the connection. The name may consist of a maximum of 32
characters.

Frame offset (SSNR-Offset)

The frame offset (SSNR-offset) determines the frame from the start address that is used as
communication job by the current job. Frame offsets are normally only used in multi-
processor systems with values larger than zero.

Please use the following values when assigning frame offsets:
» Frame offset O for CPU 1
* Frame offset 1 for CPU 2
» Frame offset 2 for CPU 3
* Frame offset 3 for CPU 4
Range: Oto 3
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Job number (ANR)

A job number must be allocated to each connection that should be used by Siemens handler
modules. This number is used to access the connection from the PLC program. The job
number together with the frame offset number determines the connection. This precludes
multiple assignments. The job number and the respective frame offset number must be
supplied in the control program.

Range: 1 to 199

Priority

The parameter specifies the priority of the message for the CP143 H1 / TCP/IP. UDP
connections support priorities 1 and 2. Priority 1 isthe highest priority.

When establishing a connection, priority 1 and 2 connections are so-caled static
connections. This means that the connection will be re-established, if possible, should it
have been terminated (e.g. by the reset handler module).

Jobs with a priority of 1 differ from those with priority 2 in that the job is processed
internally. The size of the user data for priority 1 jobs is limited to the pre-set block size.
Data can not be blocked by means of ALL handler modules.

Range: 1to 2
Job type
Here you specify the type of job. The following job types are available:
¢ Send transmission of unstructured data.
* Receve reception of unstructured data.

Type
Here you can specify who should receive the information

* Multicast are connections that are not directed at al participants but only
those that have the same multicast circuit number. Y ou specify the
target group by means of the IP address.

When you select multicast the multicast ID is transferred to the
|P-address.

» Broadcast transmits a single message to al the participants that have been
alocated the pre-set broadcast address or reception of single
messages from participants that transmit via the preset broadcast
address.

The H1 broadcast address is 255.255.255.255.
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Port addressfor local and for exter nal stations

The port address determines the address of the connection that is used for the transfer of
data. The port address for the local station may be compared to the local (own) TSAP on the
H1-level. The port address of the local station consists of a decimal number (16-bit-address)
of 5-digits. Both, TCP as well as UDP use port addresses for data transfers to the respective
application level. Please note that certain portsin the range from 0 to 255 have been reserved
for common services. The port address for the local station and the external station must be
different.

Range: 0 to 65535

| P-address

The IP-address is a 32-bit-address that must be unique within the network. The address
consists of 4 numbers that are separated by a full stop. This is aso where multicast circuits
are defined. Multicast circuit definitions may range from 224.0.0.0 to 239.255.255.255.

Y ou can obtain the IP-address from your system administrator.
Range: 000.000.000.000 to 255.255.255.255

You may enter an unspecified port address or IP address, i.e. the port or IP address are irrelevant
when evaluating messages if the post addressis o or the IP addressis 0.0.0.0.

Fig. 5-28 contains possible applications.
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5.11.3 Test functions

The menu item Test provides access to test and diagnostic functions for your TCP or UDP
connections.

When you select TCP or UDP the following dialog window appears. This contains the overall status
for al TCP or UDP connections of the respective module:

1l= nit anneot 1ons ransfer [ st e=lp TCPHIT2 .WCE
P ————————————————— || | R M

CF RMIN-apsrat ion
IP-Address: 132862 886 . 26F

Zel Poz SEMHE AME U-Status U=ID A-Art A-Etatus A-Eteror Aend

ETETE T B

FIHIE: Fatc 1:1: w 1
BEAL T Urite passiw 151515 S5

K tatusz3l {ERC=Eacape <{Fi=Help >
€ mbtaild € pace pdate {8n /Dwzel? € nselect ALL>

Fig. 5-30: Test function under TCP/IP

Once you have selected the display of the overall status you can select a connection and monitor the
status of this connection in online mode by means of [Detail] or to display the current status of this
connection by means of [Trace].

You may also mark specific connections by means of [Sel/Desel] to display the only the selected
status by means of [Status].

Chapter 5.9.3 contains a detailed description of the dialog window.
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5.11.4 OnNet-Kernel for TCP/IP of ftp

5.11.4.1 General

When NCS is to be used in conjunction with TCP/IP it is necessary to install a TCP/IP-Kernel. The
kernel provides the basic functions of an operating system. The kernel has network functions as well
as certain tools required for network operations.

A kernel is available from ftp. The OnNet-Kernel also provides the TCP/IP-Kernel that supports the
TCP/IP-Stack.

The TCP-Kernel of the OnNet-Kernel has been implemented as a virtual device (VxD). This
contains all the network functions required for DOS and for Windows.

The kernel uses the memory management functions of Windows.

A memory resident MS-DOS based version of the TCP/IP-stack is aso available. This provides
TCP/IP network functions for DOS as well as Windows. The installation of this driver will not be
described here.

The following passages show the installation of the TCP/IP-Stacks supplied by ftp for Win 3.x and
Win 95.

5.11.4.2 System requirements
» 386 Processor with 4AMB
» At least SMB free space on the hard disk
* Win 3.x or Win 95 operating system
* Network adapter with driver software

Some computer systems may not operate properly in conjunction with the ftp

kernel under Windows 95 and return errors.
In this case you must please use the TCP/IP kernel provided by Microsoft

(see chapter 5.11.5)

5.11.4.3 Checks before installation of the OnNet-Kernel

* The system requirements must be satisfied.

» Please check that the CP1413 TCP/IP-adapter isinstalled in your PC.

» Beforethe OnNet-Kernel isinstalled, the driver for the network adapter must be installed.
» Enter the datarequired for the installation into the table below.
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5.11.4.4 Datarequired for the installation

Therequired datais usually available from your system administrator.

General Data
Serial Number

Authentication Key

Data for the network adapter

for Windows 3.x

Name of Network Card

Interrupt (IRQ)

Base I/0O Port (hex.)

Base Memory Address (hex.)

for Windows 95

Network Type (SLIP or PPP, DIX-Ethernet,

|EEE Ethernet or IEEE Token Ring)

Data for the Network
Internet (IP) Address of your PC

Subnet Mask

IP Address of Default Router (maximum 3)

Hostname of your PC

Domain Name of your Host

Type of Name Resolution (DNS or NIS)

IP Address of Name Server(s) (maximum 3)

Y our Username

Time Zone of your Geographic Area
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5.11.45 OnNet kernel installation

The

data you have noted down above will be required during the installation. Y ou may obtain more

information on the required items by clicking on <Help>.

The
1.

installation program will only request the data required by your system.
Insert installation diskette (Disk 1) into drive A:. Start the Setup-program

Win 3.x: In Windows go to Run from the pull-down menu File. Enter the following:
A: \ SETUP and click on <OK>.

Win 95: From the START-menu select RUN. Enter the following: A: \ SETUP and click on
<OK>.

The installation program is started and a dialogue box will be opened. Here you can access the
latest information on the software or you may continue with the installation by means of
<CONTINUE>.

A window showing the licensing conditions will be displayed. Click on <ACCEPT> to
continue with the installation. Click on <EXIT> if you wish to abort the installation.

The program will now suggest the "Express'-installation. Please click on <CONTINUE> to
execute the "Express'-install ation.

The next dialogue box requests the " Serial Number” and "Authentication Key" from you.

The next dialogue box shows a path for the installation of the software. Y ou may change this
path as required. Click on <CONTINUE> to accept the path and continue with the installation.

The contents of the next dialog window depends on your system.
Win 3.x: The dialogue box lists all the drivers located on the diskette. Click on <CONTINUE>
to confirm the drivers selection.

Win 95: If the Microsoft TCP/IP-stack was installed on your system the window will indicate
this. Select FTP Software stack from this window.

Various windows of the installation program will be displayed to request all the information
you have noted down on the sheet above:

Network Type, IP Configuration, Name Server Configuration, Username Configuration and
Time Zone Configuration

Click on <CONTINUE> in the "Copy File" dialogue box. Now the program will request for the
respective diskette.

When the program asks whether the AUTOEXEC.BAT and CONFIG.SYS files should be
changed click on <OK> and then on <RESTART SY STEM>.

This concludes the installation and your system will be restarted.

The

module is delivered with a TCP/IP test program. Thisis described below.
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5.11.5 Microsoft kernel for TCP/IP under WINDOWS 95/NT

5.11.5.1 General
When NCS is to be used in conjunction with TCP/IP under Windows 95 or Windows NT it is
necessary to install the TCP/IP-Kernel supplied by Microsoft.

These paragraphs describe the installation of the Microsoft kernel for Windows 95 or Windows NT
V4.0.

5.11.5.2 Installation
From the START menu click on Settings and Control panel. Double-click on "Network™ in the

control panel window.

Select the "Protocol” tab to start the installation of the TCP/IP protocol and click on [Add]. You
will seealist containing all available protocols. Select the "TCP/IP protocol” from the list.

The TCP/IP kernel will be installed. Once the installation has been completed you may provide the
various settings required. Please specify which PC-board should be used by the protocol.

For online configurations the subnet mask must be set to 0.0.0.0.

When connecting with WINDOWS NT the remote or the local port of the VIPA
CP143 must be set to 0. If thisis not done it could take up to 30s before a new
connection is established after an existing connection has been terminated!
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5.11.6 Test program for TCP/IP-Connections
The name of the test program is TCPEVAL.EXE. This program is only compatible with Windows
95.

Y ou may use so-caled PING-applications for tests under Windows 3.x. These applications can be used
to send aPING to ahost computer and thiswill answer if theingtdlationis OK.

Start the test program for Win 95:

Insert the supplied diskette (SSN-SW893, Disk 1) into drive A:.
Go to the START-menu and select RUN.

Enter the following: A: \ TCPEVAL and click on <OK>.

The test program starts and displays the following window:

_D:m_r-nl:ilﬂ.eu:l-'- | Whitea | Feceive | Send | Sywtem |

CP 143 TCPHP 3

Evaluation Program % 1.0.0

Connection 1: Read Active | Connl State
Connection 2 Write Active | Conn?5tate
Connection & Recebe | Connistate
Connection 4: Send | ConndState
Connection % System Services | ConnbState
My Host Address: |

Fig. 5-31: Test program "Connect"

The menu has the form of pagesin afile. You can bring any page to the foreground by clicking on
the tab with the left mouse key.

Filetabs

Connect Contains the status indicators for the connection and your own IP-
address.

ReadA Configuration of a READ AKTIV-connection (FETCH).

WriteA Configuration of aWRITE AKTIV-connection.

Receive Configuration of a RECEIVE-jaob.

Send Configuration of a SEND-job.

System Control window for requesting the status and to change RUN/STOP on
the CP.
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Every one of the above pages has an additional menu. This is accessible by means of the right
mouse button.

The additional menu contains the following options:

Menu provided by theright mouse key

Save All save dl parameters.
Save Conn 1

to save the respective connection.
Save Conn5

Save Win Pos save the current window position.
Show Hints displays a help summary for any input field or button.

5.11.6.1 Connect-tab

=iﬁﬁhdjn—#|m|nm|ﬁ.m T
CP 143 TCPIP BRIl 7oy

Ewalisation Program W 1.0,0 X

Connaction 1 Aamd gl | Conin Skate
Conneclion 2; Wrile acthe | Conn? Stale
Conipection 3: Facshe | ConndState
Connection 4: Send [ ConndState
Connection 5i; System Senices [ ConnSStaie

Wy Host Adidress: |

Fig. 5-32: Test program " Connect"

This window displays the status of all the connections that may be configured by means of the
program. You can see immediately which connections are OK and which connections are suspect.
Thiswindow displays status changes of registers as they occur.

The window also shows your own IP address for reference purposes.
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5.11.6.2 ReadA-tab

Connection data 7\E|:rru:|l:c Prort: |5,],_.,1 B . |”—
Local Port: 1001 Antadr: 0 1

hexadecimal repre-

sentation of received data | > CaonnlHex

Connl ASCI e
Information on the
connection status and | nio 1
error messages . :

Remete Host  [132.2.4.10 Orgkenmung DA =

Time (10mSec): [0 H | L fi
rUoR Connecl | Bead lhis |

Corrmc [Fead | wrina. | Fisceres | Saed | System |

Fig. 5-33: Test program "Read A"

Thiswindow may be used to configure an active read connection.
Y ou must specify the data required for establishing the connection and the source from where the

data should be read.

Input fields
Remote Host
Remote Port
Local Port

Time (10mSec)
OrgKennung
DBNo

AnfAdr

Len

Control box
UDP

Buttons
Connect
Read this

Source data

ASCII-representation
of received data

IP-Address of the station from where the data must be read.

Connection address of the external station.

Connection address of the local station. To simplify matters, you may

specify the same address for remote and local.
Timer interval for cyclic reads.

Type of source module

Number of the source module

Start address of the source module

Word length of the source module

Here you may select an unsecured protocol for communicating.
Unsecured communications do not use virtual connections. In this

manner you may select to display only UDP-messages.

The connection is established and prepared for the read command.

The requested data is read via the specified connection.
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5.11.6.3 WriteA-tab

Connection data

Result code of the

Information on the
connection status and

Correct | Fiemds, (A2 || Fieceren | Saed | System |

Remate Host |1:|.?..='.+.||J Orgkennundg:  |TE -

\El.zmnl:c Proart ooz [N |'I[I / Target data

Local Port: [ron AntAd: fo
Time (10mSec): [0 4 Lenghiowy: [
r upp connact |

THE GUICE BROWHN FOX JUMPS OVER THE LAZY | =
Write this ) -l ASCII-text that must be
Rergidt: “ transferred to the CP.

write job =
\‘ Resull 1| | 0|

error messages

Fig. 5-34: Test program "WriteA" tab

Thisiswhere you activate an active write connection

In the same manner as specified for the READ AKTIV-command you must enter the data required
to establish the connection as well as the target module for the data.

Input fields
Remote Host IP-Address of the station to which the data must be written.
Remote Port Connection address of the external station.
Local Port Connection address of the local station. To ssimplify matters, you may
specify the same address for remote and local.
Time (10mSec)  Timer interval for cyclic writes. For cyclic writes the vaue of the timer
must be at least 5.
OrgKennung Type of target module
DBNo Number of the target module
AnfAdr Start address of the target module
Len Word length of the target module
Control box
UDP Here you may select an unsecured protocol for communicating.
Unsecured communications do not use virtual connections. In this
manner you may select to display only UDP-messages.
Buttons
Connect The connection is established and prepared for the write command.
Write this The data entered into the ASCII fields is written to the CP via the
connection established by the Connect.
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5.11.6.4 Receive-Register

Connection data —_—

Information on the
connection status and
eror messages

Correct | Fiesnds| Wrina, [Fecetes | Saed | System |
Ammote Host: | r uppP el st |
| & Remate Port: o I Autolisten
Local Port: |'l'|:||:|:| Listen |
[ Time: Dzt |
List
containing
received
\ Indo

Fig. 5-35: Test program "Receive'

In this dialogue window you can configure the reception of messages from a specific host processor.

Input fields
Remote Host
Remote Port
Local Port

Control box
UbP

AutoListen

Buttons
Listen

ClearList

IP-Address of the station to which the data must be written.
Connection address of the external station.

Connection address of the local station. To simplify matters, you may
specify the same address for remote and local.

Here you may select an unsecured protocol for communicating.
Unsecured communications do not use virtual connections. In this
manner you may select to display only UDP-messages.

When you select "AutoListen” the program goes to receive mode. In this
mode every received message from the remote CP is displayed in the list.
Disconnects will be detected and displayed but the program remains in
receive mode. The program will continue listing messages when the
connection is re-established.

Any received messages will be listed. The listing is stopped when you
click on the "STOP" button or when the connection is terminated. You
may also stop the listing by entering new connection parameters.

All entries are deleted from the receive list and the listing will continue
from the first line of the list.
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5.11.6.5 Send-tab
Carrmct| Reads| Wit | Fecers [Send | Sysem |
Remote Host: [0 2410 o Lisd |
Connection data E—
\Hamm Foirt: W
Local Part: ||17
Tiimse [MdenSec): |u ﬂ
r unF Conmect
S his: [Gonnd Data
[Tima Data | B
containing
received
Information on the
connection status and
error messages \ o

Fig. 5-36: Test program "Send"

Y ou may use this window to send a message to a specific host processor.

Input fields
Remote Host
Remote Port
Local Port

Time (10mSec)

Control box
UbP

Buttons
Connect

Send this

IP-Address of the station to which the data must be written.
Connection address of the external station.

Connection address of the local station. To simplify matters, you may
specify the same address for remote and local.

Timer interval for cyclic writes. For cyclic writes the value of the timer
must be at least 5.

Here you may select an unsecured protocol for communicating.
Unsecured communications do not use virtual connections. In this
manner you may select to display only UDP-messages.

The connection is established and prepared for the write command.

The data entered into the ASCII fidds is written to the CP via the
connection established by the Connect.
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tab

Connection data E—

Information on the
connection status and
eror messages

Crrrmct| Fisarid | Wremd | Fleceres | Ssed  Hytem
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— :

Temte Hogt ||.’|;-.;-.4.|u | Getstate E | Ij?;;gzﬁr;tc?(l panel:
i et _esasm [¥|| p
Locat Port: i & set fun_ |
Status display
Qﬁum!:' CRGtate =1l requested  with
GetState

Fig. 5-37: Test program " System"

This window returns information about the sel ected host-CP.

Input fields
Remote Host
Remote Port
Local Port

Buttons
Connect

GetSate

SetSop

SetRun

IP-Address of the station to which the data must be written.
Connection address of the external station.

Connection address of the local station. To ssimplify matters, you may
specify the same address for remote and local.

The connection is established and prepared for the write command.

The status of the CP is returned via the connection that was established
with the Connect. The following may be displayed:

- Hardware-Stop (Run/Stop-switch on the CP is in Stop-position)
The CP can not be controlled remotely by the test program.

- Hardware-Run (Run/Stop-switch on the CP is in Run-position)
The test program is able to control the CP remotely.

- Software-Stop (Run/Stop-switch on the CP must be in Run-position)
The CP was stopped by a SetSop command.

- Software-Run (Run/Stop-switch on the CP must be in Run-position)
The CP was started by a SetRun commend.

The CP is stopped. This function is only available when the Run/Stop-
switch on the CP is in the Run-position.

The CP is started. This function is only available when the Run/Stop-
switch on the CP isin the Run-position.
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5.11.7 Accessing the PLC from the PC

The following flowcharts are intended as a guideline for programming WRITE and FETCH jobs.
Entriesin [] refer to function calls to the TCP/IP stack provided by FTP.

WRITE job

WRITE under TCP/IP
Start

Allocate network descriptor
[net _get desc]

Define socket
(IP-address, ports)

Start active connection
[net _connect]

FETCH job

FETCH under TCP/IP
Start

Allocate network descriptor
[net _get desc]

Define socket
(IP-Adresse, Ports)

Start the connection
[net _connect]

PLC header for
WRITE message

Write to data area

Transmit PLC header (16 bytes) +
data
[net _write]

Receive WRITE acknowledgement
message (16 bytes)
[net _read]

PLC header
errorNo.=07?

Error analysis

continue WRITE ?

WRITE under TCP/IP . )

End The declarations with [ ] are related
to function calls of the FTP software
Company.

PLC header for
FETCH request message

Transmit PLC header
(16 bytes)
[net _write]

Receive FETCH acknowledgement
message (16 bytes)
[net _r ead]

PLC header
error No. =0 ?

Y

Data reception
(length from PLC header FETCH req.)
[net _r ead]

Analysis of data received

another FETCH ?

Error analysis

FETCH under TCP/IP
End

Entries in [ ] refer to function
calls of the TCP/IP
stack of the software company FTP
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6 Commissioning

6.1 Plug-in slots in the PLC
No configuration settings are required before the module isinstalled.

The following diagrams indicate possible slots (indicated by means of the grey squares) where the

CP143 H1/ TCP/IP may beinstalled into the different PLC frames.

6.1.1 Plug-in slots in the AG-115U

Mounting places

PS

CPU| 0

Power supply building block

Central building block

Building block frame CR700-1

Building block frame CR700-2

Building block frame CR700-3

Building block frame CR700-0LA

Building block frame CR700-0LB

Building block frame ER701-0

Building block frame ER701-1

Building block frame ER701-2

Building block frame ER701-3

@

@

@

@

Fig. 6-1: Plug-in dots in the AG-115U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
@O  withtheIM 304/ 314 interface
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6.1.2 Plug-in slots in the AG-135U

11 |19 |27 (35 43 |51 |59 |67 |75 83 |91 |99 107 115123/131/139|147/155/163
Cooprdinator
XIXI X X R-| S-,|M-Processor
VIPA-CP143 building block

Fig. 6-2: Plug-in slots in the AG-135U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
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6.1.3 Plug-in slots in the AG-150U

3 |11 |19 |27 |35 |43 |51 |59 |67 |75 |83 |91 |99 107115123 131139 147|155
XX | X| X |X| Central building blocks
X | Allpcation building block 756

VIPA-CP building block

163

Fig. 6-3: Plug-in dots in the AG-150U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
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6.1.4 Plug-in slots in the AG-155U

11 |19 |27 |35 |43 |51 |59 |67 |75 (83 |91 |99 107 1151123|131(139|147|155 163
Coordinator
X | X | X | Central building blogk
VIPA-CP building block

Fig. 6-4: Plug-in dots in the AG-155U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
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6.1.5 Plug-in slots in the EG-185U

T

11

35

43

51

59 | 67

75

83 (91 |99 107

115

131

139

147

155

163

terfa

cing

300

Int]

erfa

ting

314

or 3

18

VIPA-

CP b

uilqing block

1

Fig. 6-5: Plug-in slots in the EG-185U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
® 304/314 interface
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6.1.6 Plug-in slots in the AG-188U

11

35

51 |59

67

75

83 |91

99

107

115

123

131

139

147

155

163

Ca

ordi

nato

CPU

VIP/

A-CH

? bu

Iding bl

ock

Fig. 6-6: Plug-in dots in the AG-188U

The grey squares indicate the locations where the CP143 H1 / TCP/IP adapter may be installed.
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6.2 Start-up properties

When power is turned on the CP143 H1 / TCP/IP executes the BIOS routines (hardware
initialization, memory test, initialization of drivers).

Once the CP-job is started the CPs program control is initiated. The frames of the DPR are only
controlled from this point onwards, i.e. after the CP-job has booted up (app. 10 seconds after power
on). At this time the unit waits for the synchronization from the PLC. Data communications with the
PLC is inhibited in this state (IDLE; RUN and STOP-LED LEDs are on) and it is only enabled
again after synchronization has been compl eted.

* For this reason the requirements of balanced synchronization characteristics (a HTB
synchronization module waits between 8 and 10 seconds, depending on the type of CPU) can not
be met. The start-up OBs 20-22 must therefore perform the following actions:

* poll the PAFE of the HTB in synchronous mode until this == 0. After 10 seconds the frame
will be set to active by the CP.

» If the synchronous HTB still detects a PAFE != 0 after 15 seconds then the PLC, the
configuration of the PLC or the CP isincorrect.

* Inthis case the respective configuration must be checked.

Depending on the sequence in which the synchronous HTBs were initiated, the CP may detect a
synchronous request and re-boot when more than one frame of a CP must be synchronized. Under
these conditions the CP would never be synchronized. Cure: switch the CP to STOP by means of
the respective switch, then synchronize al the required frames. Change the switch back to RUN. At
this point the CP has been synchronized. This reaction of the system that can only occur during
commissioning, and then only, if the number of frames of the CP is increased and the new
synchronous HTB is not accessed as the last one in the sequence.

6.2.1 Status after the CP has started

The CP143 H1 / TCP/IP executes a cold/warm start when the status changes from STOP to RUN
and from RUN via STOP back to RUN. Any active connection is terminated and re-established after
the CP-job has booted.

These status changes can have four possible reasons

» re-sychronization of a CP that is aready in synchronous mode by means of the
synchronous HTBs of the CPU (warm start),

» STOP/START switch (cold start),
» STOP/START function of the configuration tool NCS (warm start),
o reset-all (warm start)

Depending on the START-/STOP switch, the CP143 H1 / TCP/IP branches to one of the following:
Before synchronization
» tothe STOP state, if the switchisin the STOP position, or
» tothelIDLE state, if the switch isin the RUN position.
After synchronization
» tothe STOP state, if the switchisin the STOP position, or
» tothe RUN state, if the switch isin the RUN position.
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6.2.2 Status indicators

CP status Indication Activity
Start-up phase RUN LED off Hardware test
STOPLED on
COM LED off
Lack of resources COM LED blinking Check the parameter file, start the job,
RUN/STOP LED indicates|initialize the interrupt handler, etc.
the CPs -status.
IDLE RUN LED on Waiting for synchronization request
(not Synchronous) STOP LED on from PLC. PI’OdUCtive Communicati on
COM LED off viathe framesisinhibited.
RUN RUN LED on PLC synchronization request was
STOP LED off executed for every configured frame.
COM LED off Product'lve communication via the
framesis enabled.
STOP RUN LED off Productive communication is inhibited
STOP LED on athough the CP may be synchronized
COM LED off with the PLC.
At this time a new data base may be
loaded.

Tab. 6-1: Statusindicators
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6.3 PLC programming

6.3.1 General

To execute H1 jobs or TCP/IP jobs you require the standard handler modules supplied by Siemens.
The description and documentation of these standard handler modules is also available from
Siemens.

The following table lists the handler modules required for the PLC.

Handler module Description

SYNCHRON The SYNCHRON module synchronizes the PLC and the CP during
the start-up phase. All the frames are erased and the block-size for
PLC to CP communications is determined. Active data
communications can only occur via synchronized frames.

SEND Send ajob to the CP

SEND-ALL Initiate the transfer of data between the PLC and the CP

RECEIVE Receive ajob from the CP

RECEIVE-ALL Initiate the transfer of data between the PLC and the CP

FETCH The FETCH module is used to obtain data. A fetch-HTB must be
accompanied by the RW identifier and it initiates the READ job.

RESET The RESET module is used to reset ajob for the specified connection.

RESET-ALL RESET-ALL (ANR=0) forces a system reset of the CP.

CONTROL The CONTROL module is used to request the status of a job, i.e. the
ANZW (indicator word) of the specified job is brought up to date.

Tab. 6-2: Handler modules required for the PLC

Handler modules are supplied by special function modules of the PLC. The following table contains
the respective alocation:

CPU type
HTB CPU 941(B) to 944(B) | CPU 922, 928, 928B
and CPU 945 and CPU 948
SEND FB244 FB120
SEND-ALL FB244 withANR=0 |FB126
RECEIVE FB245 FB121
RECEIVE-ALL FB245withANR=0 |FB127
FETCH FB246 FB122
CONTROL FB247 FB123
RESET FB248 FB124
SYNCHRON FB249 FB125

Tab. 6-3: HTB numbers for the different types of CPU

Rev. 00/07 VIPA 69



PL C programming

CP143 H1/ TCP/IP manual

6.3.2 Programming
With the exception of FB125, which must be replaced by FB249 for the CPUs of type 115, the

FB22 frame appliesto al types of PLC.

0oB22
BIB  #18075
; Restart after power on
00000 :
00002 : SPA FB 22 Del ay tine and synchron
NAMVE #PONERON
00009 : BE
FB22
BSTNAME #POWERON
Bl B #2085
0000E :
00010 'L KT 20.2 max. Delay tinme 20s
00014 U MO.0
00016 :UN MO.0
00018 SV T 43 VKE 0 for neg. edge
0001A :0 MO.0
0001C :ON MO0.0
0001E SV T 43 VKE 1 to start the tiner
00020 :
00022 SYN :SPA FB 125 Synchr on- nodul e
NAMVE #SYNCHRON
SSNR =KY 0,0 SSNR or frane base O
BLGR =KY 0, 6 Bl ock size 6 (512 bytes)
PAFE =MB 199 Configuration error byte MB199
0002C :
0002E :UN M199.0 end if no error occurred
00030 : BEB
00032 :
00034 U T 43 as long as tinmer is active
00036 : SPB =SYN attenpt synchronization
00038 L KH 2222 load error IDinto accunul ator
0003C : STP stop the PLC
0003E : BE

The CP143 H1 / TCP/IP requires app. 10 s to start after power is turned on. You will receive an
error message viathe configuration error byte if the PLC attempts to synchronize during this period.
This message is removed as soon as the CP has compl eted the start-up procedure.

Initially the timer of this module is set to 20s. If the units are unable to synchronize properly during
thistime all processing will be stopped.
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6.4 Example

6.4.1 Overview and conditions

This chapter is intended to introduce the first-time user of the CP143 H1 / TCP/IP to the H1 LAN
and TCP/IP for the PLC. The emphasis will be on the use of the configuration software for the
CP143 H1/ TCP/IP.

The chapter describes simple communication system that allows control of the communication
ProCesses.

You need to have some knowledge of the CP handler modules. These CP handlers are standard
function modules. Programs on the PLCs provide the required access to communication functions.

Y ou should have the following equipment to execute the examples:

e 2PLCs
e 2 communication processors CP143plus (BG81A) or CP143 TCP/IP (BG89A).
»  Communication link consisting of
- 1 LAN cable with 2 coaxial T-pieces.
- 2 Terminators
» Software package
- Configuration software SSN-SW893
- MC5 Programming package for programming of PLCs
- Standard handler modules for the respective PLCs.

The basis for this problem is described in chapter 6.4.2. To implement the example it is necessary to
program the PLCs in the STEP”5 language from Siemens and to configure the communication
processors CP143plus and CP143 TCP/IP. Chapter 6.4.3 contains the respective programs for the
AG135U or AG155U PLCs.

The results obtained from the communication processes are described in chapter 6.4.6.
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6.4.2 Problem

This introductory example for the use of the H1 and the TCP/IP protocols is based upon the
communication problem described below.

Fig. 6-7 and Fig. 6-8 show the required system as well as the components mentioned in chapter

6.4.1.

The structure of the system depends on the respective protocol.

6.4.2.1 System structure required for the H1 protocol

Station 1

with CP143plus
AG115U CP143plus
to
AG155U D

Station 2

with CP143plus
AG115U CP143plus
to
AG155U g

Terminator

Ethernet cable

.

T-piece

Fig. 6-7: System structure for the introductory example using H1

6.4.2.2 System structure required for the TCP/IP protocol

Station 1

with CP143 TCP/IP

AG115U
to
AG155U

CP143
TCP/IP

-

Station 2

with CP143 TCP/IP

AG115U
to
AG155U

CP143
TCP/IP

-

Terminator

Ethernet cable

el

T-piece

Fig. 6-8: System structure for the introductory example using TCP/IP
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6.4.2.3 Jobs to be performed by the PLCs
Jobsfor PLC 1

Every 100ms the data words DWO to DW99 are transferred via the data module DB11.

The data word DWO of DB11 is used as a message counter. It is incremented only when the
previous send job has been completed correctly (complete without errors). The remaining data
words (DW1 to DW99) may be used to transfer user data.

SEND is configured by the job number A-NR = 11 and the base-frame number SSNR =0.
Source parameters must be configured directly.

Jobsfor PLC 2

PLC2 must receive the data transmitted by PLC1 and deposit it in data module DB12. The
RECEIVE handler module must be used for this purpose.

Handler module RECEIVE is configured by means of the job number A-NR = 12 and the base-
frame number SSNR=0.

The destination parameters are saved in the data module DB12 from dataword DWO.

The entered base-frame number SSNR = 0 must correspond with the configuration of the
CP143 H1/ TCP/IP module. For this example this configuration isidentical to the one shown for
the CP143 H1/TCP/IPin PLC 1

This concludes the description of the problem and the required configuration settings. For further
details on the configuration of the handler modules you may refer to the programs in chapter 6.4.3.
Chapter 6.4.4 describes the respective configuration for the CP143plus under H1 and Chapter 6.4.5
CP143 TCP/IP under TCP/IP in detail.
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6.4.3 Programs for the PLCs

The programming of the PLCs does not depend on the protocol and may be used for H1 and
TCPI/IP.

The following sample programs are provided for PLCs of the type AG135U and AG155U. These
programs may aso be used on PLCs of the type 115U and 150U after the respective handler
modul es have been changed.

6.4.3.1 Synchronization of the interfaces (program for PLC 1 and PLC 2)

When a PLC is started every interface of the CP must be synchronized by means of the handler
module SYNCHRON. Due to the fact that this is applicable to all types of start-up of the PLC, the
required number of SYNCHRON modules must be initiated in

* OB20for anew start
* OB21 for manua re-start
» OB22for are-start after power failed

The function module NETZEIN (FB22) (POWERON) checks whether synchronization errors
occurred or not. When an error is detected the program will be terminated by means of a stop
command (STP).

The following modules must be transferred into PLC1 and PLC2.

Operational modules:

0B20, OB21, OB22

Net wor k 1

; Restart after power on

00000 :

00002 : SPA FB 22 Del ay time and synchron.
NAMVE #PONERON

00006 :

00008 : BE
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Function module;

FB22
BSTNAME #POWERON
Bl B #2085
0000E :
00010 L KT 20.2 max. Delay time 20s
00014 U MO0.0
00016 :UN MO.0
00018 SV T 43 VKE 0 for neg. edge
0001A :0 MO.0
0001C :ON MO0.0
0001E SV T 43 VKE 1 to start the tiner
00020 :
00022 SYN :SPA FB 125 Synchr oni zat i on- nodul e
NAME #SYNCHRON
SSNR =KY 0, 0 SSNR or frame base 0
BLGR =KY 0, 6 Bl ock size 6 (512 bytes)
PAFE =MB 199 Configuration error byte NMB199
0002C :
0002E :UN M 199.0 termnate if no error occurred
00030 : BEB
00032 :
00034 ;U T 43 as long as tiner is active
00036 : SPB =SYN attenpt synchronization
00038 L KH 2222 |l oad error IDinto accunul ator
0003C . STP stop the PLC
0003E : BE

The CP143 H1 / TCP/IP requires app. 10 s to start after power is turned on. You will receive an
error message viathe configuration error byte if the PLC attempts to synchronize during this period.
This message is removed as soon as the CP has completed the start-up procedure.

Initially the timer of this module is set to 20s. If the units are unable to synchronize properly during

thistime all processing will be stopped.

Rev. 00/07
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6.4.3.2 Cycle, function and data module for PLC1

The transmission from PLCL1 isinitiated by means of the handler module SEND. This call is issued
in function module FB1. FB1 is accessed by the first command, a jump, in the cycle organization
module OB1. The send-job is configured as follows.

Cycle operation module:

OB1
Net wor k 1
; Cycl e
00001 :SPA FB 1 FB1 send job
NAME #FB1
TI ME =KT 10.0 Transnmt tiner 10 neans 100ns
00002 :0 MO.0
00004 "ONMO.0 Logical result 1
00006 :SPA FB 126 Send Al l
NAVE #SEND- A
SSNR =KY 0, 0 SSNR or frane base O
A-NR =KY 0,0 A-Nr. 0 for ALL-job
ANZW =MWV 190 I ndi cat or word MAL90
PAFE =MB 199 Configuration error byte MB199
00012 :
00014 :SPA FB 127 Recei ve All
NAMVE #REC- A
SSNR =KY 0, 0 SSNR or frane base 0
A-NR =KY 0,0 A/No. O for All/Job
ANZW =MWV 194 I ndi cat or word MAL94
PAFE =MB 198 Configuration error byte MB198
00020 :
00030 : BE
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Function module;

FB1
BSTNAMVE #FB1
BI B #19075
BEZ #TI ME D: KT
00010 :
00014 : SPA FB 123 Control nodul e
NAME #CONTROL
SSNR =KY 0, 0 Frame base 0
A-NR =KY 0, 11 Job No. 11
ANZW =MW 0 I ndi cator word into MAD
PAFE =MB 189 Configuration error byte NMB189
00020 :
00022 0 M1.1 as long as the job is active
00024 0 T 11 or the tiner is active
00026 : BEB no further processing
00028 :
0002A LW =TI ME | oad the pre-configured tine
0002C U MO.0 and start the timer again
0002E :UN MO.0
00030 1SV T 11 VKE O tiner start
00032 0 MO.0
00034 :ON MO.0
00036 1SV T 11 VKE 1 tiner start
00038
0003A U M1.3 if conpleted with error(s),
0003C : SPB =SEND do not increnent counter
0003E :
00040 A DB 11 Send- DB
00042 L DwW 0 Message counter
00044 L KB 1 in DM, which is also transmitted
00046 +F
00048 T DwWO
0004A :
0004C SEND :
0004E : SPA FB 120 Send nodul e
NAME #SEND
SSNR =KY 0, 0 Interface No. 0
A-NR =KY 0, 11 Job No. 11
ANZW =MW 0 I ndicator word in MAD
QTYP =KC DB Send data from DB
DBNR =KY 0, 11 DB nunber 11
QANF =KF +0 fromdata word O
QLAE =KF +100 100 el enents (DW)
PAFE =MB 99
00062 :
00064 : BE

FB1isasimple send module that checks the indicator word flags:
* jobactive

» completed with error(s)

Rev. 00/07
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Data module:
DB11
MODULE#DB11
Bl B #9095
00000: KH = 0000 1st Data message counter
00001: 100 ( 100 ot her data words
00001: KH = 1111
00002: )

When FB1 is called, the value for the timer determines how often the SEND job is triggered. In this
example the timer has been set to 100ms. The sample program will thus trigger the SEND job every
100ms.

Data word DWO of the data module DB11 is incremented before a SEND call transmitting a proper
message is executed. This occursin function module FB1.

It is possible to transmit 99 user data items aong with DWO.
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6.4.3.3 Cycle, function and data module for PLC2

The data that was transmitted by PLC1 isreceived in PLC2 by means of handler module RECEIVE.
The respective job isinitiated in organization module OBL1.

Cycle operation module:

OB1

Net wor k 1

; Cycle

00001 :SPA FB 2 FB2 recei ve section
NANVE #FB2

00002 :0 MO0.0

00004 :ONMO.0 Logical result 1

00006 : SPA FB 126 Send Al l
NANMVE #SEND- A
SSNR =KY 0, 0 SSNR or Frane base O
A-NR =KY 0,0 A-Nr. 0 for ALL-job
ANZW =MW 190 I ndi cat or word MAL90
PAFE =MB 199 Configuration error byte MB199

00012 :

00014 :SPA FB 127 Recei ve All
NAMVE #REC- A
SSNR =KY 0, 0 SSNR or Frane base O
A-NR =KY 0,0 AINr. O for ALL/job
ANZW =MWV 194 I ndi cat or word MA194
PAFE =MB 198 Configuration error byte NVB198

00020 :

00030 : BE

Rev. 00/07

VIPA

6-19




Example

CP143 H1/ TCP/IP manual

Function module;

FB2
BSTNAME #FB2
Bl B #19075
0000C :
0000E :SPA FB 123 Control nodul e
NANVE #CONTRCL
SSNR =KY 0, 0 Interface No. O
A-NR =KY 0, 12 Job No. 12
ANZW =MWV 4 I ndi cat or word MM
PAFE =MB 199
0001A :
ooo1cC :UN M5.0 If no data is avail abl e,
0001E : BEB end
00020 :
00028 'L MV 12 I ncrenment receive counter
0002A 'L KB 1
0002C :+F
0002E T MN 12
00030 :
00032 REC :
00034 :SPA FB 121 Recei ve nodul e
NAVE #RECEI VE
SSNR =KY 0, 0 Interface No. O
A-NR =KY 0, 12 Job No. 12
ANZW =MWV 4 I ndi cat or word MM
ZTYP =KC DB Save data in data nodul e
DBNR =KY 0, 12 DB nunber 12
ZANF =KF +0 from DW
ZLAE =KF +100 Length 100 el ements
PAFE =MB 199
00048 :
0004A : BE

FB2 is a simple receive module which checks the indicator word flags:

» handshake required
e completed with error

Data module:
DB12
MODULE#DB12
Bl B #9095
; Recei ve data nodule (A-No. 12)
00000: KH = 0000 1st data transnit nessage ctr.
00001: 100 ( 100 further data words
00001: KH = 0000
00002: )
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6.4.4 Module configuration under H1

The configuration for station 1 and 2 differs only in the respective parameters. The method is the
same. The following steps show how both stations must be configured. The parameters for each
station must be set individually.

To configure the two stations you must please perform the following steps:
» Construct a network as per Fig. 6-7.

» If you have not yet installed the configuration software, do so now. The installation
procedure and instructions on how the program should be started are available from
chapter 5.

* Generate the base data and transfer these into the CP
1. Start the program and initialize the CP
2. Check transport parameters and change where necessary
3. Configure the connection
4. Save base data
5. Transfer base data to the CP

Re: 1. Start the program and initialize the CP

A window with data is displayed after the program has started. This window contains information
on the version no. This you will need for future enquiries from our Hotline.

tuwnrk-Commmnication-Systand
Conf igurat bon-Toel For
CF143+ und CPL43 TCR-IF

¥ I.0.88%
Gulmhﬂi? 1980 Uika

UIFA Grbs . ZT. 71858 Erlangem

Presa any ke

Fig. 6-9: Initial display of the configuration program

Press any key to continue to the main menu. Select the menu item I nit and then CP-Init to open the
CPinitialization window.

The description of the configuration for both stations follows.

Every station must be configured individually. Please enter the data for station 1, save the data and
transfer it to station 1.

Now you must perform the same steps for station 2.
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Station 1

Station 2

T ST L
WI1EF HCE1 3—

Daee ¢ [1BD.[410.09&] Weraisns [
ane of atatien FICP-Erarianl

rame hace addrac IF
-HIH.IJ— ® H

B ations addreas{Hexd 5 [DEZADSDEEDEL 1

@] . (B ] . [ESE] . [eaE]
TR ] . [PAR ] . [Rsaf ] . [RaR ]

PN ) . P ] . PR ) . e ]
[Bad]. [bad]. [Bad]. [aE]
LS )

LESC=Escape» iFi=Hielp *

CFl=Hnlpr cPIB=Annm> (ALT+®..=Conmandr 4F=1ni

Fig. 6-10: CPinitialization station 1 for H1

T ST L
WI1EF HCE1 3—

Daee ¢ [1BD.[410.09&] Weraisns [

Mu ber &F frans

8 ations addreas{Hexd 5 [DE2ADSDEEDET 1

@] . (B ] . [ESE] . [eaE]
TR ] . [PAR ] . [Rsaf ] . [RaR ]

[EDa]. [Bad]. (B8] . [BaE]

i
]
: PN ) . P ] . PR ) . e ]
i DEaR ] . DE6R] . [88E ] . [ ]

LESC=Escape» iFi=Hielp *

CFl=Hnlpr cPIB=Annm> (ALT+®..=Conmandr 4F=1ni

Fig. 6-11: CPinitialization station 2 for H1
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Re 2. Check transport parameters

Normally, transport parameters do not require changing. The dialogue window is displayed so that
the H1 transport parameters may be checked.. Please note, that the transport parameters for all
stations are the same.

—————
Eiusiﬂ
e o

s
I
et et Bl Bt B 1

L i
miu “D"uInm"}m—t H'"
l!: Ll g‘-t

mn Hid.uu Tirsmout
e Whiiles Const

LEEG=Eacapo’

Fig. 6-12: Transport-parameter of station 1 and station 2

Re 3. Configur e the connection
Station 1

This example is concerned with H1 connections. From the menu item Verbindungen
(Connections) you must select H1-Transport-Verbindung (H1-transport connection). This will
display the window for TCP connections. Enter the following data for station 1:

e Connection name: SEND to station 2

» Job number: 11
» Priority: 2
» Typeof job: SEND

» TSAPIloca station (ASCII): send
» TSAP remote station (ASCII): receive
e Adr. of remotest.: enter the ethernet-address of station 2.

ilm mit sanocklsnz :lunlll‘i_.ll ulp

mmnactisn nanel [EEHD to Eeatdon 2

pama offeat ¢ D@] CEEHRY
wb punber ¢ (11 ] R
rlaricy HI 3 |

Eaternnl TEAP

Fﬁfzﬂ:ﬂi E%aduhaﬂl TenPhesss (roiSAILSLITELETE]
ke, £Howt s [RGB B |

Bo0NM CREC-Facaped  CPI=Halp ¥ © wltdd <0 dRdr> € detd

[ 2o | w | 2| « | ENEI T

Fig. 6-13: H1 connection parameters station 1
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Station 2

Enter the following values for station 2:
* Connection name: RECEIVE from Station 1

* Job number: 12
* Priority: 2
» Typeof job: RECEIVE

» TSAPIloca station (ASCII): receive
» TSAP remote station (ASCII): send
e Adr.remotest.: enter the ethernet address of station 1.

ilm mit  snnectiong r-lnllt_u_r . -leq
U1 T VRNE P T CUMMRC N
omnactisn mames: [RECEIVE Prom Station 1 ]

raRe ofFaer = [@] CEEMRAY
ol nwil i 1z 1 {AME}
Floring = [2]

Locasl TEAP Extnrnal TSAF
TeaPCRaer: [eeteiwe 1 L: [A] 3 [aiiwil 1 L= IB]
ToEPiEnx}: [TIRSEILSEDPEL520] mﬁsﬁmﬁ]m]

a 3 [BEPHDS-HEIHE

[Bcox:B <EBC-Escaper  <Fi-Help > € uleid <1 dAded € lsid
| feos | ® | ] < | | | st 16 1

fl=Hnlpr {FiM=Manm> CALV+®..=Commandr €F2=1ni

Fig. 6-14: H1 transport parameter station 2

Click on [OK] when you have completed the entries. You will be asked whether the connection
should be accepted. Please confirm to enable the connection. This concludes the configuration of
the different connections for the respective stations.

Re: 4. Save base data

Save the connection for the respective station. From menu item File (Datei) select the entry Save
(Speichern).

Enter "CP1.NCS" for the file name where the base data must be saved.

Repeat these activities for station 2 but use the file name "CP2.NCS".
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Re: 5. Transfer base datato the CP

You can select one of two methods to transfer the base data into the CP: you may write the data to
an EPROM or you may transfer the data via the seria interface to the respective CP. Here we will
transfer the data directly viathe serial interface. First you have to connect your PC with the CP 1.
Load the data base CP1.NCS for station 1. Check the data by selecting the respective window from
Init and connections. If the data is correct you may transfer it to the CP. Select the function

Database (Datenbasis) —~ CP from the menu item Transfer and the dialogue window for remote
configuration will be displayed:

CP-Erarus not up o date

Eur F [2FE] <Hexr IMT : [@3]
E':-Ilrrnﬂ'- llHl [m]
RermaLa H a1
HReratn IHHI : u-m [P 1 u-m u-m
Etktrnet ARR ; [BOHEDHSOHEDH]

<ERG-Es <F1-Halp
FHE’ ELat & » H

{[H’ ET rt SCF De epe
< L0 —HHCE D

Fig. 6-15: Serial configuration

Select Serial and enter the the port address 2F8 and the interrupt 03. Press the “Enter” key or click
on [OK]. You are now in control of the CP if the port address and the interrupt are valid.

STOP the CP to start the transfer of data. Request the status from the CP to check your actions.

In this example we will transfer the data directly from the NCS. Click on the button [NCS- CP].
Once you have verified your action the data will be transferred directly to the CP. The connections
will be activated when you change the CPs status back to RUN.

Use the same method to transfer the database into the CP of station 2. The data communication link
will be activated as soon as the data has been transferred and both CPs are RUNning.

You may now monitor the configured connections by means of the VIPA-MC5 package. The
respective actions are described in chapter 6.4.6.
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6.4.5 Module configuration under TCP/IP

The configuration for station 1 and 2 differs only in the respective parameters. The method is the
same. The following steps show how both stations must be configured. The parameters for each
station must be set individually.

To configure the two stations you must please perform the following steps:
» Construct a network as per Fig. 6-8.

» If you have not yet installed the configuration software, do so now. The installation
procedure and instructions on how the program should be started are available from
chapter 5.

* Generate the base data and transfer these into the CP
1. Start the program and initialize the CP
2. Check transport parameters and change where necessary
3. Configure the connection
4. Save base data
5. Transfer the base data to the CP

Re: 1. Start the program and initialize the CP

A window with data is displayed after the program has started. This window contains information
on the version no. This you will need for future enquiries from our Hotline.

v .8
Lin bty 198G
UIFR I_...Egllﬂu‘ﬂ.l ZT. 71858 Erlangem

Presa any ke

Fig. 6-16: Start-up screen of the configuration program

Press any key to access the main menu. From the menu item Init select CP-Init and the CP
initialization window will be displayed.

The description of the configuration for both stations follows.

Every station must be configured individually. Please enter the data for station 1, save the data and
transfer it to station 1.

Now you must perform the same steps for station 2.
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Station 1

T ST L
WI1EF HCE1 3—

Daee ¢ [1BD.[410.09&] Weraisns [

8 ations addreas{Hexd 5 [DIEDHEDEEDHE ]

[213].[1Z8 1. [R5 ]. [l ]
255 1. (255 ], (355 . [@ad]

i

]

i DEaR ] . [REA] . [R8E ] . [ ]
k] ]

]

pdlidres

a
& bnet-mazk

LESC=Escape» iFi=Hielp *

CFl=Hnlpr cPIB=Annm> (ALT+®..=Conmandr 4F=1ni

Fig. 6-17: CPinitialization station 1 for TCP

Station 2

T ST L
WI1EF HCE1 3—

Daee ¢ [1BD.[410.09&] Weraisns [

8 ations addreas{Hexd 5 [DIEDHEDEEDHE ]

pdlidres [213].[1ZE]. [R5 ]. [BAZ]
255 1. (255 ], (355 . [@ad]

i
]
: PN ) . P ] . PR ) . e ]
]

a
& bnet-mazk

@] . B ] . [EoSE] . [eaE]
TR ] . (PRl ] . [Rsaf ] . TR ]

LESC=Escape» iFi=Hielp *

CFl=Hnlpr cPIB=Annm> (ALT+®..=Conmandr 4F=1ni

Fig. 6-18: CPinitialization station 2 for TCP
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Re 2. Check transport parameters

Normally, transport parameters do not require changing. The dialogue window is displayed so that
the IP transport parameters may be checked.. Please note, that the transport parameters for all
stations are the same.

ila mit  sanockisns ranzfer ol

P
HIPh MCEi4E

Fig. 6-19: Transport parameters of station 1 and station 2

Re 3. Configur e the connection
Station 1

This example is concerned with the respective TCP connections. Select TCP-Verbindung (H1-
transport connection) from the menu item Verbindungen (Connections). This will display the
window for TCP connections. Enter the following data for station 1:

* Connection name: SEND to station 2

 Job number: 11
o Priority: 2
* Typeof job: SEND

* Portlocal station: 00100
» Port remote station: 00200
e |P-Adr. remote St.: Enter the IP address of station 2.

ar T 3t
WA HEEL 45

annaceisn nane: [EFEHD te Stacies 2

rapn wffaat | 18] (31, LE]
ak nunbar v EiL 1 CAKE )
riorlcy = Ix

Fars T el ™ Fors o Tl
pofide.: [2131 DE201 UB4S1 CEEZY

CERG-E 3 {P1-Halp *> 4 unltd> €1 didrer < dwkr
Lo [ o [ el < [ [ > [o1] sor sa

Fig. 6-20: TCP connection parameters station 1
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Station 2

Enter the following values for station 2:
e Connection name: RECEIVE from Station 1
* Job number: 12
* Priority: 2
» Typeof job: RECEIVE
» Port local station: 00200
» Port remote station: 00100
e |P-Adr. remote St.:

Enter the |P address of Station 1.

TCPH1T2 .WCE

ile nit onnections ransfer T =t elp
TCP—CONMECT IO
onnection name: [RECEIUE from Station 1 1
rame offset = [A] CESNRD oh type
ob number : [12 1 CANR> end
riority = [21 eceive
etch aktive
rite aktive
Fetc passive
Wri e passive
Local station External station
Port : [BB8268d1 Port : [B816861
p—Ader.: [2131 [128]1 [BA45]1 [AAd11
B 0K> <ESC=Escape> <Fi=Help > £ ulti> <I dAde> < ist>
s> oo | v | | < | | > [ >t 1o 14
<Fi=Help> <{FiB=Menu> <ALT+._.=Command> <F2=InfoX*

Fig. 6-21: TCP transport parameters station 2

Click on [OK] when you have completed the entries. You will be asked whether the connection
should be accepted. Please confirm to enable the connection. This concludes the configuration of

the different connections for the respective stations.

Re: 4. Save base data

Save the connection for the respective station. Select the entry Save (Speichern) from menu item

File (Datei).

Enter "CP1.NCS' for the file name where the base data must be saved.
Repeat these activities for station 2 but use the file name "CP2.NCS".

Rev. 00/07 UVIPA
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Re: 5. Transfer base datatothe CP

Y ou can select one of two methods to transfer the base data into the CP: you may write the data to
an EPROM or you may transfer the data via the LAN or the seria interface to the respective CP.
Here we will transfer the data directly via the LAN. To do this, the TCP/IP-stack of ftp-Software
must be up and running.

Load the data base CP1.NCS for station 1. Check the data by selecting the respective window from
Init and connection (Verbindungen). If the datais correct you may transfer it to the CP. Select the

function Database (Datenbasis) ~ CP from the menu item Transfer and the dialogue window for
remote configuration will be displayed:

ile nit onnections ransfer elp

Data bhase <—> CF
CP-Status: CP-Status not up to date

¢ > 8§ »ial Ser. Port : [2FG1 <(Hex> INT : [B31

¢ > 8e ial -—-> H1i Ethernet ADR : [AOBBA0OBA06H 1

¢ > Ser al -—-> TCP/IP Remote IP-ADR := [213]1 [1281 [B45]1 [8811]

(=> CP-/IP Remote IP-ADR := [213]1 [1281 [B45]1 [8811]

> 1 Ethernet ADR : [AOAEAEAEABHA 1
okl {ESC=Escape* {Fi=Help *»
<GP top > <CP 5t »t > <GP Stat = > <CPF De ete >
< base —>CP> < P->Dhase > € C5—>CP> G —>NCE >
<CP-> LASH>

+F1=Help> {F1BA=Menu* {ALT+..=Command> <F2=InfoX>

Fig. 6-22: Remote configuration

Select TCP/IP and enter the IP address of station 1 under remote IP addr. Press the “Enter” key or
click on [OK]. You are now in control of the CP if the address is valid and if the station exists on
the LAN.

STOP the CP to start the transfer of data. Request the status from the CP to check your actions.

In this example we will transfer the data directly from the NCS. Click on the button [NCS- CP].
Once you have verified your action the data will be transferred directly to the CP. The connections
will be activated when you change the CPs status back to RUN.

Use the same method to transfer the database into the CP of station 2. The data communication link
will be activated as soon as the data has been transferred and both CPs are RUNning.

You may now monitor the configured connections by means of the VIPA-MC5 package. The
respective actions are described in chapter 6.4.6.
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6.4.6 Monitoring the transfer by means of the MC5 package

Both, modules and PLCs must be programmed to alow monitoring of connect requests.

It is assumed that all modules have been configured and that the PLCs have not been erased. The
RUN/STOP switches of the PLCs must be in the STOP location. You must now load the PLC-
programs described in chapter 6.4.3 into the two PLCs. Start the PLCs by switching the RUN/STOP
switches to RUN. At this point only the green RUN LEDs may be on the PLCs and on the CPs. The
two modules are communicating. Thisis evident from the KOMM-LED.

Start the MC5 package on on your PC and perform the following steps to monitor the transmit job:

Call the test menu (F8) from the main menu.

Change to the sub-menu “Control Variables’ ("Steuern Variablen.") by means of
"Steu.Var" (F5).

The screen display indicates the respective function in the heading, the occupation of the
current pages (in %) and the current number of pages (from 1 to 20). Below this the
display is split into three columns. The "Operand" column is used to enter process
variables by means of an editing function or by loading a list of variables. The "Format"
column may be used for alterations, depending on the type of operand.

Refer to the MC5 manual for more detailed information on the operation of the test menu
of the MC5 package.

Enter the respective data modules (here DB11) and data words (here DWO to DW99) into
the column with the heading "Operand".

User data may be entered from DW1. Place the cursor on “Vaue” (Wert) and enter the
value that you wish to transfer. In the example this“Vaue’ contains"1111".
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* PressF1 (Start). The entered values are transferred and the following display will appear:

MC5 198600 Bytes free TEST - Control Variables

Control Variables Cccupi ed:  35% Page: 1 PC scanni ng
Oper and For mat Val ue Acc
KOM Send ANZW MAD  Send ar ea DB11 from DW
KoM Send counter in DW
MV 0 KM 00000000 00000100
DB 11
DW 0 KH A61E
DW 1 KH 1111
DW 2 KH 1111
DW 3 KH 1111
DW 99 KH 1111
F1 ! F2 ! F3 ! F4 ! F5 ! F6 : F7 : F8
i i i i, Edit ] i i

Fig. 6-23: Display of the send job in the MC5 package

Connect the PC to PLC2 to display the receive job. Execute the same steps as shown for PLC1 and
enter the following operands:

MC5 148968 Bytes free TEST - Control Variables

Control Variables Cccupi ed:  35% Page: 2 PC scanni ng
Oper and For mat Val ue Acc
KOM Recei ve ANZW MM Recei ve area DB12 from DW
KOM DW: Counter that is increnented at the transnitter
MV 4 KM 00000100 00010100
DB 12
DW 0 KH 861A
DW 1 KH 1111
DW 2 KH 1111
DW 98 KH 1111
DW 99 KH 1111

F1 ! F2 ! F3 ! F4 ! F5 ! F6 : F7 : F8

i i i i Edit ] i i

Fig. 6-24: Display of the receive job in the MC5 package

The display is brought up to date when "Start" has been activated, i.e. transferred datais displayed.

In locations where two MC5 packages are available it is possible to monitor both PLCs in parallel.
If the program is correct data words DWO to DW99 in the data modules DB11 and DB12 are equal
and will be updated simultaneously (the only delay is caused by the transfer time).
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Appendix

A Technical data

Operating voltage
Current consumption
Processor

Clock speed

RAM

Seria interface
Configuration memory

EPROM socket

Ethernet interface

CPinterface
Watchdog
System-Bios
Slot space

Weight

Internal battery backup buffer

5V DC+5%

1,5 A max. without transceiver

CPU 80486 SLC

33 MHz

1MB

TTY

60 KB CMOS

for EPROMs
376 (EPROM)

AUI (IEEE 802.3)

BNC

RJ-45

4 tileswith 1 KB each

triggerable

Quadtel, according to VIPA specifications
1 plug-in slot

0,6 kg

6 months
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B Error messages from the NCS configuration program

General erors:

Nullpointer detected

An internal error has occurred during the transfer of parameters. Please contact us with the
respective details.

I nsufficient memory
DOS main memory isfull, remove all unneccessary programs from main memory.

M essage administration
The message file could not be found. The file "ncs.txt" is not available.

No message available

This error occurs when atext message is not available. Please contact us with the respective
details.

Messagefileread error

An error occurred when atext message was read. Please check for errorsin the file "ncs.txt".
If necessary you should use an analyser tool.

Disk driveerrors:

Accessdenied

Access to the respective file was refused. Please check whether you have access rights for
thefile.

Too many files, useafilefilter
A directory contains too many files.

Drive not available
The specified drive was not available.

Driveiswrite protected
The specified drive is write protected.

Filewriteerror
Use an analyser to check the condition of your drive.
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Connection configuration error:

SSNR/ANR already assigned
The entered combination of SSNR/ANR exists.

Invalid task number (valid range 1..199)
The task number (ANR) must be a number between 1-199 (please note any reserved ANRS).

No task number was specified
Every connection must be associated with a task number.

Thetile offset was omitted
Each connection must have atile offset.

No priority specified
Each connection must have a priority.

Multiple connection n, SSNR/ANR already assigned

The specified combination of SSNR/ANR in a multiple connection has already been
specified.

Multiple connecion n, invalid task number (1..199)
The task number (ANR) for the multiple connection exists.

Multiple connection n, thetile offset was omitted
Every multiple connection must be associated with atile offset.

Multiple connection n, no priority specified
Every multiple connection must have a priority.

Invalid tile base (valid range 0...252)
Thetile base for the basic initidlization is not valid.

No tile base specified
Y ou did not specify atile base address for the basic initialization.

Thistask type does not allow multiple connections
Multiple connections are only possible for a SEND or RECEIV E type connection.

Multiple connections only possible with Prio 1,2
Y ou may only enter a multiple connection for Prio 1 or 2.

The specified task typeisnot suitable
The type of the multiple task must differ from that of the main task.
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EPROM errors.

EPROM function terminated
EPROM programming was terminated by the user.

EPROM programming error

An error occurred while an eprom was being programmed. Please erase the EPROM or
exchange it for a clean one, then repeat the operation.

EPROM programmer faulty
The controller on the ISA interface board is faulty.

EPROM programmer does not exist
The interface board is faulty or does not exist.

EPROM segment error
An error occurred while afile was being loaded. Please check the file "ncs.bib".

EPROM comparison error

Differences were detected between the contents of the EPROM and the original. Please erase
the EPROM or exchangeit for a clean one, then repeat the programming operation.

EPROM accesserror

Please erase the EPROM or exchange it for a clean one, then repeat the programming
operation.

A lack of memory occurred when the EPROM function was being executed

No more DOS memory available. Remove all unnecessary programms from main memory.

EPROM-modulelibrary not available or defective

The EPROM-module library "ncs.bib" is not accessible or has been damaged. At the DOS
prompt check that thisfile exists and that it isin order.

EPROM defective
Erase the EPROM or exchange it for a clean one and repeat the programming operation.

EPROM read error
Erase the EPROM or exchange it for a clean one and repeat the programming operation.

EPROM func. internal error (nullptr. detected)
This error should not occur. Please inform usif you should encounter this type of error.

EPROM area overflow
This error should not occur. Please inform usif you should encounter this type of error.

EPROM error in language area
This error should not occur. Please inform usif you should encounter this type of error.

No EPROM or incorrect EPROM inserted

The identifier of the EPROM is invalid. Check the type of EPROM and exchange if
necessary.
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Databasefile functions:

Module handler syspar eror

An error in the syspar area occurred when reading from or writing to the database file. This
error can occur only when you load afile that is not a database file. It is aso not possible to
load database files that were created with version 1.00 of NCS.

Module handler boot error

An error occurred in the boot module when reading from or writing to the database file. This
error should not occur. Please inform us if you should encounter this type of error.

Module handler initalization error

An error occurred during the initialization of the module handler. This error should not
occur. Please inform usif you should encounter this type of error.

Module handler eraseerror

An error occurred when when erasing by means of the module handler. This error should not
occur. Please inform usiif you should encounter this type of error.

Module handler fileerror

An error occurred when writing to or reading from the database by means of the module
handler. Check your drive. If necessary you should use an analyzer tool.

Module handler undefined error
This error should not occur. Please inform usif you should encounter this type of error.

B-4
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C List of abbreviations

ANR Task number

ANZW Display word

CP Communication Processor
CSMA/CD Carrier Sense Multiple Access/ Collision Detection
FTP File Transfer Protocol

HTB Handler module

IP Internet Protocol

NCS Network-Communication-System
osl Open System Interconnection
PAFE Parameter configuration error
QvZz Overdue acknowledgement

RTK Real-Time-Kernel

SSNR Interface number (tile offset)
TCP Transport Control Protocol

TP Twisted Pair

UDP User Datagram Protocol
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