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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Introduction

1 Introduction

1.1 Overview

Introduction

In automation technology, more and more old systems have to be upgraded step
by step from SIMATIC S5 to SIMATIC S7.

Normally, partial migration is done by successively replacing the S5 stations of an
old system by a SIMATIC S7 station. However, the communication relations to
other SIMATIC S5 stations have to be maintained.

These examples shall demonstrate how to link a SIMATIC S5 station to a modern
SIMATIC S7-1500 station via Industrial Ethernet. This example describes the
scenarios for ISO on TCP protocol.

Overview of the automation task

The figure below shows a frequently occurring communication structure of existing
S5 systems.

Figure 1-1
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Description of the automation task

One of the standard communication structures for systems is the star topology. A
head-end station (PC or SIMATIC head-end station) communicates with several
substations. These substations, however, also communicate with each other via
cross-communication.

In SIMATIC S5 systems, the communication of a control center/S5 head-end
station to its substations is often implemented by means of the FETCH/WRITE
service (level 7 communication). Cross-communication between S5 substations is
done via the SEND/RECEIVE service (level 4 communication).

In the course of a partial migration, a SIMATIC S5 station is replaced by a
SIMATIC S7-1500 station.

The example projects/scenarios in this document show the options available to
establish a communication via Industrial Ethernet between the existing
SIMATIC S5 controllers and the SIMATIC S7-1500 via the available protocols and
services.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 6



© Siemens AG 2019 All rights reserved

1 Introduction

1.2

Mode of operation

Schematic layout

Setup

The figure below shows a schematic overview of the most important components
and variants of this solution:

Figure 1-2
Communication ISO on TCP
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In this example, a SIMATIC S5-115U is used exemplarily on the S5 end. Basically,
however, the solutions presented here also work with S5-135U and S5-155U

controllers.

For these SIMATIC S5 controller families, the CP1430 TCP communication
processor is available which implements the TCP/IP and 1ISO-on-TCP (RFC 1006)
protocols as well as, based on this, the active/passive FETCH/WRITE service.

On the S7-1500 end, the coupling to the CP1430 TCP can be made via the
integrated PROFINET interface of the S7-CPU or via the Industrial Ethernet
interface of the CP1543-1. This results in various communication variants which
will be explained in detail in the following chapters.

Engineering is done for the
e SIMATIC S5 station with STEP 5 and the NCM COM 1430 TCP package
e SIMATIC S7-1500 station with STEP 7 V15.1 (TIA Portal).

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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Implemented communication functions

The table below shows all communication variants that have been implemented in
the different ways illustrated in Figure 1-2. A detailed description of the different

functions is available in chapter 2.

SIMATIC S5 - CP1430 TCP
S5 service Active SEND/
FETCH/WRITE RECEIVE
bidirectional
S7-1500 Passive ouc oucC oucC
service FETCH/WRITE programmed programmed programmed
via via via
compact single single
instruction? instruction® instruction®
via
. Scen. 3 Scen. 4b Scen. 4a
CP1543-1 Q Scen. 1 0 cen Q
via
X Scen. 2b Scen. 2a
S7-1500 CPU Q Scen. 5 cen Q

1 Single instructions (TCON, TDISCON, TSEND, TRCV...)

2 Compact instructions (TSEND_C, TRCV_C)

Q active partner for establishing a connection

passive partner for establishing a connection

Scenario

Short description

1

FETCH/WRITE function

Via the CP1430 TCP, the SIMATIC S5 actively establishes a FETCH/WRITE
connection to the passively responding CP1543-1.

The S5 reads the data block areas from the S7-1500 CPU which have been
configured in the CP1430 TCP and, vice versa, can write data directly into the
S7-1500 data blocks via a WRITE job. The S7-1500 CPU does not contain
any communication blocks.

The SIMATIC S5 controller uses the handling blocks FETCH and SEND (RW).

2a

Parameterized OUC communication via the integrated PROFINET SS and
single instructions — TSEND/TRCV

Using the integrated PROFINET interface, the SIMATIC S7 CPU actively
establishes an 1ISO-on-TCP connection to the SIMATIC S5 CPU via the
CP1430 TCP.

On the S7-1500 CPU end, the connection is established via a parameterized
configuration and the data are sent and received via the OUC blocks TSEND
and TRCV. In this case, the connection data are configured in offline mode.
For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and

SIMATIC S7-1500 Controllers
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Scenario

Short description

2b

Programmed OUC communication via the integrated PROFINET SS and
single instructions — TSEND/TRCV

Via the CP1430 TCP, the SIMATIC S5 actively establishes an ISO-on-TCP
connection to the S7-1500 CPU using the integrated PROFINET interface.

On the S7-1500 CPU end, the connection is established via the OUC blocks
TCON in the user program and the data are sent and received via TSEND and
TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

Programmed OUC communication via CP1543-1 and compact
instructions — TSEND/TRCV_C

Via the CP1543-1, the SIMATIC S7 CPU actively establishes an ISO-on-TCP
connection to the S5-CPU using the CP1430 TCP.

In the S7-1500 CPU, the connection is established via the compact OUC block
TSEND_C and the TRCV using the user program and the data are sent and
received.

For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

4a

Parameterized OUC communication via CP1543-1 and single instructions
— TSEND/TRCV

Via the CP1543-1, the SIMATIC S7 CPU actively establishes an ISO-on-TCP
connection to the S5-CPU using the CP1430 TCP.

On the S7-1500 CPU end, the connection is established via the OUC blocks
TCON and the data are sent and received via TSEND and TRCV. In this case,
however, the connection data are configured in offline mode.

For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

4b

Programmed OUC communication via CP1543-1 and single instructions
— TSEND/TRCV

Via the CP1543-1, the SIMATIC S7 CPU actively establishes an ISO-on-TCP
connection to the S5-CPU using the CP1430 TCP.

On the S7-1500 CPU end, the connection is established via the OUC blocks
TCON in the user program and the data are sent and received via TSEND and
TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

Programmed OUC communication via the integrated PROFINET SS and
compact instructions — TSEND_C/TRCV

Via the CP1430 TCP, the SIMATIC S5 actively establishes an ISO-on-TCP
connection to the S7-1500 CPU using the integrated PROFINET interface.

In the S7-1500 CPU, the connection is established via the compact OUC block
TSEND_C and the TRCV using the user program and the data are sent and
received.

For this connection, the SIMATIC S5 uses the standard handling blocks
SEND/RECEIVE. The connection in the SIMATIC S5 is configured in the
CP1430 TCP.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and

SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2,
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1 Introduction

Advantages
The examples presented here offer the following advantages:

e You will get information on all possible variants of an Ethernet communication
between a SIMATIC S5 and S7.

e You will be provided with master copies which can be quickly used and
extended in your own migration projects.

e Detailed knowledge on the SIMATIC S5 is not required.

Topics not covered by this application
This example includes

e No detailed explanation of the SIMATIC S5 and SIMATIC S7-1500 and their
communication options.

e No introduction to the programming of SIMATIC S5 and SIMATIC S7
controllers.

Basic knowledge of these topics is assumed.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019
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1 Introduction

1.3

Components used

This application example has been created with the following hardware and

software components:
Table 1-1

Component Number Article number Note

SIMATIC S7-1500
CPU1516-3PN 1 6ES7 516-3AN01-0AB0O® | V2.6 1D

6ES7 516-3AN00-0ABO V18
CP1543-1 1 6GK7 543-1AX00-0XEO Vi1i
DI 16x24VDC HF_1 1 6ES7 521-1BH00-0ABO -
DQ 16x24VDC/0.5AST 1 | 1 6ES7 522-1BH00-0ABO -
PM 190W 120/230VAC 1 6EP1333-4BA00 -
Standard IE cable (RJ45) 1 -
TIA Portal V15.1 1 6ES7822-1AA05-0YES optional
SIMATIC S5 -
CPU 944 1 6ES5944-7UA22 -
CP1430 TCP 1 2XV9450-1AU00 Vv 2.07
PS 7A/15A 1 6ES5 951-7LD12 -
IE TP CORD 15/RJ45 1 6XV1850-2LH60 Wire length 6m
cable
Adaptation capsule 1 6ES5491-0LA12 for CP1430 TCP
STEP 5 6ES5894-0MA04 V 7.23
NCM COM1430 TCP 2XV9450-1AU01 Vv 2.07

"1 To do this, perform a device replacement in the hardware configuration.

This application example consists of the following components:

Table 1-2

Component

File name

Note

Documentation

109482475_Comm_S5-S71500_DOC_v12_en.pdf -

STEP 7 Projekt fur
S7-1500

109482475_S7-1500_Station_V15.1.zip

the NCM project file
for CP 1430 TCP

STEP 5 Project and | 109482475 _Comm_S5 PROJ_v10.zip

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019
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2 Engineering

2 Engineering
Overview
The following chapters will give you a detailed overview of all communication
variants.
Table 2-1
SIMATIC S5 - CP1430 TCP
S5 service Active SEND/
FETCH/WRITE RECEIVE
Bidirectional
S7-1500 Passive oucC oucC oucC
service FETCH/WRITE programmed programmed parameterized
via via via
compact single single
instruction instructions instructions
via Scenario 1 Scenario 3 Scenario 4b Scenario 4a
CP1543-1
via
S7-1500 CPU X Scenario 5 Scenario 2b Scenario 2a
2.1 Hardware setup

The description of the hardware installation is divided into setting up the SIMATIC
S7-1500 and the SIMATIC S5 hardware. The example setup includes all example

scenarios described in chapter 2.

Prerequisites

Two programming devices are used for the commissioning of this application
example. This is necessary, because the engineering software of the SIMATIC S7
and of the SIMATIC S5 requires a different Windows operating system.

Programming device with STEP 5V 7: Windows XP

Programming device with TIA Portal STEP 7 V 15.1: Windows 7
Please make sure that the IP addresses used in the project do not overlap with

other Ethernet nodes or are used several times.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2,
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2 Engineering

Hardware setup

The figure below shows the complete hardware setup of the example.

SIMATIC S7-1500 station

SIMATIC S5-115U station
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The following table includes the overview of all IP addresses used in this example
for the SIMATIC S7-1500 and the SIMATIC S5. A fixed configuration of the IP

addresses is required.

The subnet mask is 255.255.0.0 in all network components.

Table 2-2

TIA Portal
STEP 7V 13

Engineering stations

Device

IP address

Designation

SIMATIC S7

CPU1516 -3PN

140.140.111.102 (port X1)

SIMATIC S7-1500 CPU

CP1543-1 140.140.111.103 (port X1) SIMATIC S7 CP1543-1
SIMATIC S5
CP1430 TCP 140.140.111.104 SIMATIC S5 CP1430 TCP
PG/PC

PG/PC (WinXP/STEP5)

140.140.111.100

Programming device with
STEP5 and NCM COM
1430TCP

PG/PC (TIA Portal)

140.140.111.101

Programming device with
TIA Portal

Note

In general, the installation guidelines of all components have to be observed.

Please observe the installation and connection guidelines from the
corresponding manuals of the components used.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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2 Engineering

211 Installing the hardware for the S7-1500 station
For setting up the hardware, please proceed according to the following table:
No. Action Remark
1. PC/PG Connect the PC/PG to the SCALANCE switch via a
standard Ethernet cable (RJ 45).
2. Install the S7-1500 Connect the power module to the power grid (220 /
power supply 230 V AC).
The SIMATIC S7 PM module supplies all modules
required for the S7-1500 station.
3. S7 CPU1516-3 PN Expand the S7-1500 CPU 1516 with the PM module
via backplane bus connectors.
Connect the Ethernet port X1 (RJ 45) to a port of the
SCALANCE switch.
4. CPU 1543-1 Connect the CP1543-1 to the CPU 1516-3PN via a
backplane bus connector.
Connect the Ethernet port X1 (RJ 45) of the CP to
the SCALANCE switch via a standard Ethernet
cable (RJ 45).
5. I/O modules Connect the /O modules to the CP1543-1 via
backplane bus connectors.
Use an external 24V DC power supply to supply the
I/O modules with power.
2.1.2 Installing the hardware for the SIMATIC S5 station
For setting up the hardware, please proceed according to the following table:
Table 2-3
No. Action Remark
1. PC/PG e  Connect the PC/PG with STEP 5 being
installed to the SIMATIC S5 (CPU 944
and/or CP1430TCP) via the serial interface
and the PG-AG cable.
2. Power supply PS 7A/15A e  Plug the power supply PS 7A/15A into the

backplane bus UR 1 of the SIMATIC S5
and connect it to the power grid (220 / 230
V AC).

S5-CPU9%44

e  Plug RAM modules into the CPU 944 and
the CPU into the S5 backplane bus UR1 at
the CPU slot.

S5 CP1430 TCP

e  Plug the CP1430 TCP into the S5
backplane bus UR 1 via an adaptation
capsule. Plug a RAM module into the
CP1430 TCP.

e Connect the 15-pin Ethernet connection of

the CP1430 TCP to the SCALANCE switch
via a TP cord cable (15-pin/RJ45).

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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2.1.3

Installing the application software

Prerequisites

Note

214

SIMATIC S5 station:

Programming device with

e STEP5V7.2

e SINEC NCM COM 1430 TCP V 2.07
e Operating system: Windows XP SP3

SIMATIC S7 station:
¢ Programming device with TIA Portal
e Operating system: Windows 7

The required SIMATIC S5 software can only be installed with the Windows XP

operating system.

S7-1500 application software

Overview of example scenarios in S7-1500 stations

The example project in the S7-1500 is structured in such a way that an own S7
station is available for all example scenarios described in chapter 2 demonstrating
only this communication variant in connection with the CP1430 TCP.

Table 2-4

Scen. Station name Description

1 PLC_Szl1 F-W_S5-CP1430TCP Communication via FETCH/WRITE and
CP1543-1

2a PLC_Sz2_S-R_CPU_ID5_ID105 Communication via programmed Open User
Communication (single instructions) and
internal CPU interface

2b Communication via parameterized Open User
Communication (single instructions) and
internal CPU interface

3 PLC_Sz3 S-R_CP_TRCV_C_ID7 Communication via programmed Open User
Communication (compact instructions) and
CP1543-1

4a PLC_Sz4 S-R_CP_ID4_1D104 Communication via programmed Open User
Communication (single instructions) and
CP1543-1

4b Communication via parameterized Open User
Communication (single instructions) and
CP1543-1

5 PLC _Sz5 SR_CPU_TSEND_C_ID6 Communication via programmed Open User
Communication (compact instructions) and
internal CPU interface

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019
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2.15 SIMATIC S5 application software

STEP 5 project files
The example project for the SIMATIC S5 includes
e the program for the CPU 944 (AG115@ST.s5d)
¢ the configuration file for the CP1430 TCP (TCP1430A.TCP)

The configuration file TCP1430A.TCP for the CP1430 TCP is structured in such a
way that all required connection information is completely configured and
functionally available for all example scenarios listed in Table 2-4.

The example program for the SIMATIC S5-CPU contains all user programs for all
scenarios. The example scenarios listed in Table 2-4 can be enabled individually in
the S5-CPU via the corresponding enable bits.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 16
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2.2

CP1543-1

221

Overview

Mode of operation

Scenario 1 — Communication via FETCH/WRITE and

Via the CP1430 TCP, the SIMATIC S5 is configured as an active FETCHWRITE
client.
This communication type requires a CP1543-1 in the SIMATIC S7-1500 station
which is configured as a passive TECH/WRITE server and which receives the
connection and communication requests of the SIMATIC S5. The TSAPs for the
ISO-on-TCP communication are defined via an access ID list in the CP1543-1.

With these settings, the SIMATIC S5 can connect to the SIMATIC S7-1500.

Sequence of the FETCH/WRITE communication between S7 and S5

The figure below schematically shows the data flow between SIMATIC S5 and
SIMATIC S7-1500 via the FETCH/WRITE mechanism.

SIMATIC S5 CPU Conn.
- CP1430 | ostapiish. | CP1543-1
EB TCP
OB1 . CR
HTB Connection T_SAP
€I SYNCRON configuration |e list
FB cc
TSAP 1 TSAP
HE FETCH @ FETCH FETCH
HTB FETCH requestJ RARUE WRITE
FETCH (2 >
€I L
FB' B pata /
RECEIVE _—|
ALL Value 1 / @
Value 2
FB40
4 |WRITE
FB:
HTB WRITE frame
SEND RW | (3 Data
/(
FB
SEND Value 1
ALL Value 2 | e
AcknoWwledgment

S7-1500 CPU

OB1

Value 1
Value 2

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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Table 2-5

No. Process

1 Data are requested from a S7-1500 via the CP1430 TCP by means of a FETCH
request of the SIMATIC S5.

2 The S7-1500 /CP1543-1 answers by sending the FETCH request with the requested
data including a positive acknowledgment to the CP1430 TCP. Otherwise, the
acknowledgment of the FETCH response by the CP1543-1 is negative. The data are
transferred from the CP1430 TCP to the data block of the SIMATIC S5-CPU via the
RECEIVE ALL handling block.

3 Via HTB SEND (RW), the SIMATIC S5 sends a WRITE request to the CP1430 TCP
with the data to be written to the CP1543-1. This one immediately forwards the data
to the corresponding data block. The data are transferred from the SIMATIC S5-
CPU (data block) to the CP1430 TCP via the SEND ALL handling block.

4 If the data have been successfully transmitted, the CP1543-1 responds with a
positive acknowledgement. Otherwise, the acknowledgment of the WRITE request
by the CP1543-1 is negative.

222 Communication program in the SIMATIC S7-1500

Overview

The following blocks contain the communication program in the S7-1500 CPU. In
this communication scenario, the S7-1500 is passive. No active communication
blocks are required.

a3

OB 100
’ Startup | T T T T T

£

1FB

FC40 FWData-
_.I Management
OB 1 7} Iy - h A

Main | "
. - ComWriteDB

: o

"""" “»| ComFetchDB

User Data blocks
block

Function

A FETCH and a WRIE connection are established via a communication list in the
CP1543-1. Thus, a read and write access to the data areas of the S7-1500 CPU
can be set up. To detect the ongoing data access operations in the S7-1500, a
count value is written from the SIMATIC S5 to the S7-1500 (WRITE function),
incremented by +1 and made available in the FETCH data area. In the next
communication cycle, the increased value will be read by the SIMATIC S5 via the
FETCH connection.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 18



2 Engineering

© Siemens AG 2019 All rights reserved

This process will be repeated by the SIMATIC S5 actively and cyclically every
second.

After having restarted the S7-1500 or the SIMATIC S5-CPU, the count values are
reset via a generated deletion identifier.

Description of the blocks

Table 2-6
Block Symbol Description

OB 100 Startup Startup OB

OB 1 Main Cyclic OB

FC 40 FW DataManagement Management of the FETCH/WRITE data
management, data verification

DB 113 ComFetchDB Data area for read access from the SIMATIC
S5

DB 114 ComW riteDB Data area for write access from the
SIMATIC S5

OB 100 (startup OB)
After having restarted the S7-1500 CPU, a deletion identifier ("A1A1”) is entered

into the FETCH data area ComFetchDB (DB113). It has the effect that the count
values are reset.

OB 1 (cyclic OB)

The OB1 calls the FC 40 that manages the data management of the passive
FETCH and WRITE functions.

FC 40 (FWDataManagement)

The data area of the WRITE DB called ComW riteDB (DB114) is checked cyclically.
To visualize the ongoing communication, the count value (WRITE function) written
by the SIMATIC S5 is copied to an output area (AB 0) of the S7-1500.

The count value received by the SIMATIC S5 is in the first data word (DW1) of the
WRITE data block ComWriteDB, is incremented by +1 and copied to the FETCH
data area ComFetchDB. These data now are requested by the SIMATIC S5 via the
FETCH connection.

In addition, the written data are checked.

- The data are cyclically checked for a deletion identifier ("A1A1”) being
available. In case of a match, the count value is reset.

- If a data identifier ("1234”) is detected, the received count value will be
incremented by +1 and copied to the FETCH data area.

- The ongoing communication of the FETCH and WRITE services can be seen
from the output area of the S7-1500.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 19
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DB 113 (ComFetchDB)

ComFetchDB
Name

1 |4 > Static

2 4] =  fetchData

= e T | = fetchData[0]

4 = fetchData[1]

5 |l = fetchData[2]

6 < = fetchData[3]

7 |1 L fetchData[4]

8 |« = fetchData[5]

DWO ="A1A1"
— ll12341!

DW1 :="0235"

Data type Off._.

Array[0..99] .. 0.0

Word

DB 114 (ComWriteDB)

ComWriteDB
MName
1 4@ ~ Static
2 <0 = v writeData
3 < = writeData[0]
4 |41 L] writeData[1]
5 < = writeData[2]
6 <l = writeData[3]
7 < = writeData[4]
8 1 = writeData[5]
DWO = "A1A1"
= "1234”

DwW1 :="0234"

Start val...

0.0

16%AT1AT

20

1650235

4.0
6.0
80
10.0

deletion identifier or

data identifier

current count value

Data type Offset

Array[0.99] of Word 0.0

Word

0.0
20
4.0
6.0

80

100

Startval...

R..

10000000
IHERERE

R...

16FAT1AT

16#0234

deletion identifier or

data identifier

current count value

0000000
EREEE

Ac..

Wi

Se... Comment

®
d
d

Ac...

Wi...

Setpoint | Comment

E D D Data area WRITE

Note The data blocks for FETCH (ComFetchDB) and WRITE (ComWriteDB) access

operations must not be configured to "Optimized block access” in the S7-1500.

(Properties of the data block under Options > "Attributes”).

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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Communication program SIMATIC S5

The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 takes over the active part of the communication.

oo |-

2.2.3
Overview
AU
OB 22
Startup
= -
OB 1
Main
Function

HTB — —» COM_FETCH
SYNCHRON ] DB
B
COM_WRITE
_DB
Takt FB
HTB FETCH | ¢ ======< ]
|
|
FB ]
HTBSEND |~~~ K
]
IFB B
> HTB DB 70
E’ﬁ_liﬂ . FET_WRI
> 0 HTB
RECV_ALL
User Handling Data blocks
blocks blocks

Via an active WRITE connection, a count value is sent cyclically from the SIMATIC
S5 to the S7-1500 every second and then is requested again by the S7-1500 via a
FETCH connection.

Description of the blocks

The following blocks contain the communication program of the S5-CPU.

Table 2-7

Block Symbol Description
OB 21 Startup_0OB21 Startup OB (restart/warm start)
OB 22 Startup_0B22 Startup OB (network/cold start)
OB 1 Main User program for FETCH/W RITE function
FB 40 FET_WRI Time-triggered call of the FETCH and WRITE

functions via S5 handling blocks (HTBs)

FB 99 Clock (1 sec) Clock generation 1 sec
FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)
FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:=0)
FB246 HTB_FETCH Handling block FETCH
FB249 HTB_SYNCHRON Handling block SYNCHRON

Ethernet Communication (ISO on TCP) between SIMATIC S5 and

SIMATIC S7-1500 Controllers
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Block Symbol Description
DB 70 FET_WRI Parameter for the HTB FETCH/WRITE handling
blocks (indirectly addressed)
DB 113 FETCH_DB Data area for read access (FETCH)
DB 114 WRITE_DB Data area for write access (WRITE)

In the SIMATIC S5-CPU, the active FETCH and WRITE functions are triggered
independently of each other every second.

0OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

An internal startup bit (M 199.0) and the initial count value are reset.

After each restart, a deletion identifier (sample = "A1A1”) is set in the FETCH
data area (DB113). This deletion identifier has the effect that a count value in
the WRITE data area (DB 114) is reset.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:

Call of the user communication block FET_WRI (FB 40) containing the active
FETCH and WRITE functions. This example scenario 1 is started by setting an
enable bit (M 130.5).

Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB40 (FET_WRI)

The function block FB 40 contains the active FETCH and WRITE communication
functions in which a simple simulation program demonstrates the exchange of
data.

A restart of the communication is initiated via the startup bit M 199.0
(0OB21/22).

Every second (FB99/M 152.0), a count value is written to the target DB of the
S7-1500 CPU via a WRITE connection.

In the S7-1500, this count value is checked, incremented by +1, requested
again from the S7-1500 with the next FETCH trigger in the S5-CPU and then
stored in the FETCH_DB (DB 114).

After the value has been checked, it is incremented again by +1 and written to
the S7-1500 via the WRITE connection in a new storage cycle.

A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.

HTB_FETCH block: ANZW: MW70 PAFE: MB74

HTB_WRITE block: ANZW: MW75 PAFE: MB79

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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FB99 (CLOCK)

The block generates a clock of 1 second for time-controlled triggering of the
FETCH and WRITE jobs in the FET_WRI (FB40) block.

DB70 (FET_WRI)

The data block contains the parameters for indirect addressing of the active
FETCH and WRITE functions. The data block with the indirect addressing is

required in FB 40 for calling the HTB FETCH and SEND (R/W).

Table 2-8
Parameter area Start address Source parameter Destination
parameter
FETCH parameter as of DW 0 Area to be read in Destination data
the S7-1500 CPU area in the S5-CPU
(here DB 113, as of (here DB 113, as of
byte 0, length of 50 byte 0, length of 50
bytes) bytes)
WRITE parameter as of DW 10 Data area to be read | Destination data

in the S5

(here DB 114, as of
byte 0, length of 50
bytes)

area in the S7-CPU
(here DB 114, as of
byte 0, length of 50

bytes)

Figure 2-1

MO0 ~wCh VWM —=m
TR R I T T T

Bib

Sourceparameter] FETCH

- DBHNR
- start
- Length

Destinationparameter FETCH

- DBNR
- start
- Length

Sourceparameter Write

- DBHNR
- start
- Length

Destinationparameter Write

- DBNR
- start
- Length
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224 Connection configuration in the SIMATIC S7-1500

Configuration

For the passive FETCH and WRITE functions via the CP1543-1, no OUC
connection has to be created in the TIA project. The hardware used and the
network-side settings of the S7-1500 in TIA Portal are structured identically for all
scenarios. This means that both a S7-1500 CPU and a CP1543-1 have to be set
up in configured and networked condition.

To do this, proceed as follows:

1. In STEP7 Professional V15.1 (TIA Portal), create a S7-1500 station with a
CP1543-1. Network the PNIO interface of the S7-1500 CPU with an Industrial
Ethernet/subnet. For this, open the "Device overview” in the TIA project and
select the PNIO interface of the CPU. Under "General” > "Ethernet addresses”,
enter the IP address and the subnet mask for your CPU.

Devices = Top
HoO 2 | d¢ [PLcs2 s cPutsoonsd~] i @
g : o
~ ] T.COMM_57-1500_S50rg 3 & & & ¢
B Add new device N 7 7 O &u“
oy Devices & networks & & &
» T]. PLC_Sz1_passiv_FETCHWRITE_S5-CP1430TCP [CPU 1516-3 PN/DP] @\ R
v v -
[ pevice configuration
%/ Online & diagnostics = o 2 3 4 s 6 7
» I Program blocks Profilschiene_0 [
» [ Technology objects
» [@} External source flles
» [& PLCtags
» [ PLC data ypes
¥ (5] Vistch and force tables
» [ig Online backups
» [ Traces
5§ Program info
» [if, Device proxy data
= PLC alorms.
& Textlists
» [l Local modules
» T]. PLC_S23_S-R_CP1543-1_TRCV_C__ID7_aktVbg [CPU 1516-3 PN/DP]
» [ PLC_S24_S-R_CP1543-1_ID4_ID104 [CPU 1516-3 PN/DP] -~
- <] 100%
» [l PLC_S25_S-R_CPU1500_TSEND_C_ID6_akt-Vbg [CPU 1516-3 PN/DP]
» g Common data [=p
» (%) Documentation setings || General | 10tags [ Systemconstants | Texts
» (5 Lanquages & resour B m
~ [Reference projects [Ethermet addresses) Ethernet
i ~ Advanced options Interface networked with
Interface options
~ Port [X1 P1] Subnet: [ PE_3 |
General -
Fortinterconnection
Fort opti
S 1SO protocol
Hardware identifier
Time synchronizmtion T —
Hardware identifier
Web serveraccess MACaddress: 08 -00 -06 -01 -00 -0
~ | Details view ‘I protocol
— (@ SetIP address in the project
[ Device confgurstion E P address:
g Online & diagnostics. Subnet mask- | 255 . 255 .0 .0
g Program blocks 0
[ Technology objects 3 vse router
Extemal source fles Router address
@ PLCtags () Obtain IP address from a DHCP server
[ PLC dats types e
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2. Network the CP1543-1 with an Industrial Ethernet/subnet. For this, open the
"Device overview” in the TIA project and select the CP1543-1. Under
"General” > "Ethernet addresses”, enter the IP address and the subnet mask

for your CP1543-1.

| Devices |

HQQ

~ ] Migration_S5-57-1500_S=narium_1
B Add new device
By Devices & networks

~ [l PLC_1_passive_FETCHWRITE_S5-CP1430TCP...

Device configuration

g OnhE Edmgneshes
» I Program blacks
+ [ Technology objects
+ [ External source fles
+ [@ PLCtags
» [ PLC dato yypes
» [55 Watch and force tables
» [} Online backups
» [ Traces
5§ Frogram info
» [ii. Device proxy data
[ PLC alarms.

<] W

s

| Reference projects

B

i P g e ]e) | 2 B (4] @2

|&" Topology view [
=)

=

f

v v -
o 6 7
Pvulsch:n:ﬂ.
<[] [>] [1o0% il I A ;
|'el Properties |11t
|| General [ 10tags [ Systemconstants [ Texts

General

Time synchroniz=tion

Operating mode

~ Advanced options

Interface options
Vedia redundancy

} Real time settings

~ Port[X1P1R]

v | Details view

General

Name.

Fort intercennection
Port options
Hardware identifier
» Fort[x1 F2R]
Web server access
Hardware identifier

Ethernet

Interface networked with

Subnet:

IP protocol

TPniE

(® et IP address in the project

1P address: [[ 140 . 140 . 111 . 103
Subnetmask: [ 255 _255 .0 0

[ use router

Routeraddress: [0 .0 .0 .0

O IPaddress is set directly ot the device

3. Inthe "General’ tab, go to "Options” > "FETCH/WRITE configuration” to enable
the "FETCH/WRITE configuration” option and disable the S7 addressing mode
[S5 addressing mode] in the TSAP list.

‘QPmperties H‘L‘.Infn iJHﬂDiagnostics ‘

J General H 10 tags H System constants H Texts ‘
~ General [l
Catalog information EEILIAREES
Identification & Maintenance
S
General
¥ Options TSAP list
~ Ethernetinterface [X1] TSAP TSAP as hex 'm‘,
General CP1543F 4350.31.35.34.33.20.46 J
Ethernet addresses CP1543W 43.50.31.35.34.33.2d.57 B
» Advanced options | i
Time synchronizmtion .
Hardware identifier Tl
Wb server access "
DNS configuration [l
» FIPserver configuration
SNMP
- Security
Security properties
TCP port list
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4. Enter the local TSAPs for the FETCH and WRITE services respectively via the
ISO-on-TCP connection. The TSAPs are available in the configuration of the
CP1430 TCP (see chapter 2.2.5).

TSAP "CP1543-F": TSAP for the S5 CP1430 TCP FETCH connection
TSAP "CP1543-W”: TSAP for the S5 CP1430 TCP SEND (R/W) connection

FETCHMWRITE configuration

[w] FETCHMRITE configuration

TSAP list
TSAP TSAF as hex 57 addressing mode
CP1543-F 4350.31.353433.2d.46 D
CP1543-W 4350.31.35.3433.2d.57 D
<Add news

5. In the "Device view’ of the S7-1500 station, select the CPU. The properties of
the CPU are displayed in the inspector window.

H 2| b e 2 B 4]D Qs

ﬁ')
%,

— gy

5
5
N

|& Topology view | Network view [[lf Device view
L+

—a Device overview
A
o o ¢ module
= ﬁ'@ Ph 190W/120/230V... [¢
& ~ PLC_1_pasiv_FETCH..

b PROFINETSchnit... ¥
» PROFINETSchnit.
DPSchnittstelle 1

- cP15434_1

b EthemerSchnitr...
DI 16x24VDC HF_1
DQ 16x24VDCI0.5A. ..

L ¢
[>][100% ——v— &

[@Properties |’i}Info_| & Diagnostics |

|[ General [ 10tags | Systemconstants [ Texts |

~ General
Project information
Catalog information
Identification & Maintenance
» PROFINETinterface [x1]
¥ PROFINETinterface [X2]
b DPinterface [X3]
Startup
Cycle
Communication load
system and clock memory
» System diagnostics
» Wieb server
» Display
Userinterface languages
Time of day

~ [rotection

Connection mechanisms]

Security event

} System power supply

Connection mechanisms
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6. In the "General” tab, go to "Protection” and enable under "Access level” the
function "Permit with PUT/GET communication from remote partner (PLC, HMI,

OPC ...)".
J General || 10 tags H System constants || Texts ‘
~ Genersl [| Protection

Project information
. Access level
Catalog information
Identification & Maintenance
» PROFINETinterface [X1]

» PROFINETinterface [x2]

Select the access level for the PLC.

» DPinterfsce [X3] Access level Access Access permi...
startup HMI Read virite Fasswerd
Cycle @ Full access (no protection} v \/ v =
Communication load (O Read access > 7
System snd clack memary () HM access v

¥ System diagnostics (0) No sccess (complete protection)

» Webserver
} Display
R S i Full access (no protection):
Time of day ‘ TiAPortal users and HM applications will have access to all functions..
H No password is required.

Connection mechanisms »

Security event il

b System power supply
Configuration centrol
Connection resources

Overview of addresses

Connection mechanisms

| [w] Permit access with PUTIGET communication fram remote partner (PLC, HMI, OPC, ..}

2.2.5 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

The following settings are used to establish an "active” FETCH and WRITE
connection to the CP1543-1.

The following explanations regarding the configuration of the CP1430 TCP refer to
example scenario 1 (FETCH/WRITE).

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 6 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The FETCH/WRITE connection in the CP1430 TCP is created using the "SINEC
NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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To do this, proceed as follows:
1. Startthe STEP 5 V 7 Engineering Software.

Start the CP1430 TCP software NCM COM 1430 TCP via "Wechsel”
['Change”] > "weitere...” ["Further programs”] or by pressing the F9 key.

| Datei Editor Test AG Vervaltung Dokumentation NESRSEI Hilfe

COM DBi

Projekt: C:“\STEP5.85_DATEN\NONAMEPX.INI

STEP 5,8T

FEDENAGENNN F

FlEdit AG | [ BstWz AG | F Beenden | F
1 Edit 2 DB 3 Bstl=z= 4 ProjEinst 5 Bst ueb.

F/8tat Bst |
6 Ugl Bst >>

mit TAB weitere Tastenbelegungen

2. Start the configuration tool "NCM package COM 1430 TCP”.

Weitere SIHATIC 85 Programme

Programm: SINEGC HCM COMs . _ ... .._............. U581
—>D:\1438TCP

Proiramme :

Bezeichnung Datum
g

Name PG
D:85PRCSHE .CHD INEC NCH 24.85%.95 ] <

Waehlen F3 >
< Kataloge F&6 >

{ Starten > < Abbruch ESC > < Laufwerk-Freigabhe FS > { Hilfe Shift+F8 >
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2. Select "File” > "Select” to get to the "Basic Settings”.

Edit CP-Functions Transfer Test Utilities COM 1438 TCF

Select |
On—line Path
Copy
Delete
Exit

Here, enter the CP1430 TCP project file name "TCP1430A.TCP” (1) from the
download of this project. Click on "OK” (F7) to confirm the settings.

el Hy| CEXIT>

Basic Settings

CP type :  CEEEED Status : IALIANGY
Database file : §o: cp143m.Tc

Documentation Footer OFF]|
Printer output OFF)|

Printer file HENONAMEL )
Footer file HENONAMEF1 M1, )

3. Initialize the CP via the menu "Edit > CP_Init" (1)

CP-Functions Transfer Test Utilities COM 1430 TCP-IP

TCP/IP Ini(:)

Hostlist

Connections >
Free Database Memory
Documentation

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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4. As shown in the figure, enter the MAC address of the CP under (1) "MAC
address (HEX)” and the basic interface no. 0 under (2) "Base SSNR”. Click on
"OK” (F7) to confirm the settings.

COM1430TCP-/IP U2  @7HaiE9]
CF Basic Initialization Source: G:TCP1438F.TCP {OFFLINE>

MAC address C(HEX) i AAA6 A1 91 B4
SIMATIC details 3 G

Base SSNR e

Interface
communication <P/ /B>
SS8HR offset

Informative parameters:

Card type Databhase size
Module ID CP1438IF

Firmware version U z.o? Date created
Plant designation

9§ 9 5 4§ ;5
il 2 3 4 5 6 7 0K 8 SELECT

5. Now, go to the "TCP/IP Init” screen via "Edit” >"TCP/IP Init” (1).

CP-Functions Transfer Test Utilities COM 1438 TCF

CP Init
Hostlist [::
Connections >

Free Database Memory
Documentation

6. Enter the local host name (ASCII) under (1), your own TCP/IP address (dec.)
under (2), the default gateway under (3) and the netmask (dec.) under (4).

COM1430BTCP-/IP U2 . 6743
TCP/IP initialization Source: C:TCP1438A.TCP <{OFFLINE>»

Host Mame CASCII>
IF Address <dec.>
IP Address Chex.>

Default Gateway (ASCII> _e_
IP Address <dec.> 148.148.111.1784
Metmask (dec.? 255 . 255 . 0@ . ARA

JHo—>Ga 9 4§ § 4§ 4§ 0§
il P 3 4 5 6 7 0K g
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Note The configured IP address has to be selected according to the connections
created for the S7-1500/ CP1543-1.

8. To do this, go to "Edit” >"Connections” and select the option "Transport
Connection (TCP/RFC1006)” (1).

CP-Functions Transfer Test Utilities COM 1438 TCP-/IP

CP Init
TCP-IP Init
Hostlist

Free Database Memory Overview
Documentation

Transport Conn. (RFC1806)
Transport Conn. CTCP>
Datagram Services <UDP>

Now, enter the following parameters in the input window.

9. For this example, two ISO-on-TCP connections (transport connections RFC
1006) are required. For each of them, the job types "FETCH” and "WRITE”
have to be set respectively. Both connections are configured as active
connections.

For the FETCH connection, set the job number ANR "113” under (1), the job
type "FETCH” under (2) and the R/W identifier to "Y” under (3).

Under "Transport addresses” (4), enter the local TSAP "CP1543-F” and under
(5) the remote TSAP "CP1543-F”. Under the "Active/passive” parameter (6),
set the way the connection is established to "A” (active).

Click on "OK” (F7) to confirm the settings.

GCOM143ATCE/IP U2 . A7EeXIEP]

Transport Connection (TCP-RFC1886 > Source: C:TCP143BA.TCP <OFFLINE>

SSNR offszet g ANR HIH 13

Joh type A Activerpasszive (ASP> = 7]

Read/urite (¥-/N> 8 TGP Keep—Alive (Y¥Y/N> =

HNumhbher of johs per TSAP

Transport addre g

Loc. parameters Rem. parameters:

Hostname

TSAP (ASC)> : WFEEEERY e
TSAP C(HEX> 43 58 31 35 34 33 2D 46 TSAP CHEX> i
TSAP length: £ TSAP length: }

I I
H +1 2 -1 3

I I
INPUT 4 DELETE &
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10. Create a second connection as WRITE connection. Set the job number ANR to

"114” under (1), the job type to "SEND” under (2) and the read/write identifier
to "Y” under (3).

Under "Transport addresses” (4), enter the local TSAP "CP1543-W” and under

(5) the remote TSAP "CP1543-W”. Under the "Active/passive” parameter (6),
set the way the connection is established to "A” (active).

Click on "OK” (F7) to confirm the settings.

COM143QTCF/IP U2 _ a7Ee%]i
Transport Connection (TCP~-RFC1886 > Source: C:TCP1438A.TCPF C(OFFLINE>»

S8NR offset ANR
Jobh type Activespassive (A-/P>
Read /write (Y~-N> TGP Keep—fAlive (Y¥~-N>
Number of johs per of 1
Transport addresses
Loc. parameters: Rem. parameters:
Hostname Pi543
IF address 48.148.111 .182
TSAP (ASC> : BIEERRT TSAP (ASC) 543-U

LTI PR3 58 31 35 34 33 2D 57 TSAP CHEXD : % G 34 33 2D 57
TSAP length: } TSAP length:

W 9§ 3 __§ 3 3
i +1 2 -1 3 INPUT 4 DELETE & 6 7

Note In the transport configuration, a "WRITE” connection is configured as job type
"SEND” with the R/W identifier being set to "Y”!

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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2.3

231

Overview

Scenario 2a — Communication via parameterized OUC
(single instructions) and internal CPU interface

Mode of operation

In this scenario, the SIMATIC S7-1500 CPU actively establishes an ISO-on-TCP
connection to the S5 via the CP1430 TCP using the integrated PROFINET
interface.

On the S7-1500 CPU end, a parameterized connection configuration is used. The
data are sent and received bidirectionally via the OUC blocks TSEND and TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks (HTB)
SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the 1ISO-on-TCP connection in
the SIMATIC S5 is configured as a "passive” duplex connection.

Sequence of the parameterized OUC communication via single instructions

The figure below schematically shows the connection established and the data flow
between SIMATIC S5 and SIMATIC S7-1500 using the parameterized SEND and
RECEIVE mechanism via ISO-on-TCP.

SIMATIC S5 CPU SIMATIC S7-1500 CPU

0OB1 CP1430 cOnr?. CPU 1500 OB1
FB TCP establish.
UTB . , R PNIO SS
nﬁa SYNCRON Onfnectl?_n » Confnectlo_n
configuration onfiguration
4 [SEND () Y P
B
HTB SEND job trigger R A_NR ID 105
SEND > TSAP 1 TSAP 1
SEND/RCV SEND/RCV
#.— RECEIVE
#‘ | @ Data I =FB
- """ TRCV
SEND " lue 1
ALL Valuel Acknowledgment Value 2
Value 2
FB40
S5

- [RECEIVE Datd senp | SEND

r 3

HTB > /
RECEIVE _/ x::ﬂz;
-~
#_ | Value 1 ‘l/ Ackngwledgment
FB Value 2
RECEIVE
ALL
B
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Table 2-9

No.

Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL
handling block.

3 The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via
the SEND ALL handling block.

4 The received data are transferred to the S7-1500 CPU via the cyclic processing of
the OUC block TRCV. If the data have been received successfully, this is shown by
a positive acknowledgment and signaled at block parameter NDR. Otherwise, a
negative acknowledgment will be sent for the job.

5 A SEND job is sent from the S7-1500 CPU to the SIMATIC S5 via the OUC block
TSEND. In this scenario, the block sends a job to the SIMATIC S5 CP1430 TCP
every second. In the S5-CPU, the data are transferred via the standard HTBs
RECEIVE and RECEIVE ALL.

23.2 Communication program in the SIMATIC S7-1500
Overview
The following blocks contain the communication program in the S7-1500 CPU.
£
OB 100
Startup
T & - S
RecvData »  TSEND
FB4
| ConnManager
ParamI|D105
0B 1 Sn
Main
TRCV
User OUC system
blocks blocks
Function

The function block FB4 is used to call the OUC communication blocks TSEND and
TRCV. In this variant of OUC communication, the connection is established by an
"actively” parameterized 1SO-on-TCP connection. After having restarted the S7-

1500

CPU, the connection will be established automatically.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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The data are sent and received bidirectionally via the OUC blocks TSEND and
TRCV. The data are sent every 0.5 seconds (via clock memory bit). To detect the
ongoing data communication in the S7-1500, a count value is received by the
SIMATIC S5, mirrored and sent back. For visualization, the received count value is
transferred to the output area ABO.

Description of the blocks

Block Symbol Description

OB 100 Startup Startup OB

OB 1 Main Cyclic OB

FB 4 ConnManagerParam|D105 Management of connection ID
105

DB 19 InstConnManagerParamID105 Instance DB of FB 4
(send/receive data area)

DB 16 InstTSENDParamID105 Instance DB TSEND ID 105

DB 17 InstTRCVParamID105 Instance DB TRCV ID 105

OB 100 (startup OB)

After having restarted the S7-1500 CPU, a start identifier is set for automatically
establishing a connection to the SIMATIC S5.

OB 1 (cyclic OB)

Via the enable input "E 0.1” (abortReq), the OB1 calls FB 4 which manages the
OUC communication.

FB 4 (TSEND/TRCV management)

In FB4, the data are received by the SIMATIC S5 via the cyclically processed OUC
block TRCV. To visualize the ongoing communication, a count value is copied to
an output area (AB 0) of the S7-1500.

The count value received by the SIMATIC S5 is located in the instance data block
of FB4 in the static tag "statRcvData” and is copied to the send area of the instance
data block "statSendData” for sending. Via a send enable "E0.1” (abortReq), these
data are mirrored and sent back to the SIMATIC S5 every 500 ms.

In addition, the received data are checked.

- The data are cyclically checked for a deletion identifier ("A1A1”) being
available. In case of a match, the count value is reset.

- The ongoing communication of the OUC communication is visualized via the
output area of the S7-1500.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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2.3.3 Communication program SIMATIC S5

Overview

The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 sends and receives data via a passive 1SO-on-TCP connection.
The connection is established from the S7-1500.

gl

0B 22 e
Startup | , e HTB

SYNCHRON
L — P
e

FB - -

HTB SEND Eﬁﬂ

=»| SEND_DB

- —

#. | RECV_DB
FB

OB 1
Main

> HTB
| SENgep
L8 HTB
RECV_ALL
User Handling Data blocks
blocks blocks

Function

Via the connection actively established by the S7-1500 CPU, data are sent
bidirectionally with a count value from the SIMATIC S5 to the S7-1500 every
second. From there, this count value is mirrored and sent back. After the data have
been received, this count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent and
the count value is reset.

Description of the blocks
The following blocks contain the communication program of the S5-CPU.

Table 2-10
Block Symbol Description

OB 21 Startup_0OB21 Startup OB (restart/warm start)

OB 22 Startup_0OB22 Startup OB (network/cold start)

OB1 Main User program call of FB 33 and of the HTBs
SEND/RECEIVE ALL

FB 33 ID105_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBS).
Increase of count value in the data

FB 244 HTB_SEND Handling block SEND-AIl (A-NR:= 0)

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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Block Symbol Description
FB 245 HTB_RECEIVE Handling block RECEIVE-AIl (A-NR:= 0)
FB 249 HTB_SYNCHRON Handling block SYNCHRON
DB 90 - Data area for sending
DB 95 - Data area for receiving

OB21/0B22 (STARTUP OBs)
The following functions are executed in the startup of the SIMATIC S5-CPU:

The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

An internal startup bit (M 184.5) resets the initial count value.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:

This example scenario 2a is started by setting an enable bit (M 130.3).

Call of the user communication block ID105_S7 (FB 33) which uses a time
trigger to call the send and receive functions via S5 handling blocks (HTBS)
and increments the count values in the data area.

Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB33 (ID105_S7)

The function block FB 33 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of
data.

A restart of the communication is initiated via the startup bit M 184.5
(0OB21/22).

Every second (clock memory bit), a count value (in DB90) is sent to the S7-
1500 CPU via the ISO-on-TCP connection.

After the data have been received, this count value is checked in the S7-1500,
incremented by +1 and sent back to the SIMATIC S5 at the next send trigger of
the S7-1500. The data received by the SIMATIC S5 are transferred to DB95.

A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.

HTB_SEND block: ANZW: MW90 PAFE: MB94

HTB_RECEIVE block: ANZW: MW95 PAFE: MB99

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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234 Connection configuration in the S7-1500 CPU

Prerequisite

All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps

described in the next section.

Configuration

In this scenario 2a, the connection is parameterized via a dialog in TIA Portal. The
required connection parameter are pre-assigned and set up via a connection table

in the S7-1500 CPU.

3. In the "Device configuration” (1) of the "PLC_Sz2..”, open the "Network view”
(2). In the "Connections” tab (3), select your CPU and use the "Insert” menu

item or right-click to add a new connection.

Devices
Q0

v ) T.COMM 571500, 55015
w

PLC_S21_passiv
CPU 15153 AL
PAE T

T_COMM_57-1500_S50rg + Devices & networks

PLC S22 5RC
CPU 15153 P
FMIE 3

3] [100%

PLC 523 5R.C.
CPU 15183 PR

v [Reference projects
UG

[ Details view

Hame.

stom constants | Texts

PROFINET interface [X1]

G broperties ["Winfo )] Bl Diagnos

Genenl

Ethemet addresses

Interface networked with

Subnee: | Pune_

1P protocol
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11.

12.

Now, under "Unspecified” (1), enter "105” as "Local ID” (2). Tick the "Establish
active connection” option to enable this connection property. Under "Type” (4),
select "ISO-on-TCP connection” and confirm your settings by clicking the
"Close” button.

T_COMM_57-1500_S50rg » Devices & networks

| Devices | [ Topology view [dhy Network view  [It
HOO 3| 5 | o Mework L conmections [150<nTeP comection [v] & % E &2 i | [ Networkoverdew | Connections
3 Highlghted: Conmection ||\ c..i onnection name ~ |Local end point LocalD (hex) e

] T.COMM 571500 S5org

v soonTcr crutsnss [ PLCSZ SACRULL. 105
. e I e e onc

& O s PLCSE1FWS — - soonr_cmsiass [ LGS SR, 10

» AL AT 15183 P 15163 PIL cuTstE

» W PLC_S22_SR_CPU_IDS_ID105 [CPU 1516-3 PNIDP]

» ([ PLC_S13_SA_CP_TRCY_C_1D7 [CPU 1516-3 PIDF]

PNIE1 T GonTCP_CPUTSxx 56

Cieate new connection

msm‘,@mm_m_s._w_.“_.m.
o

@ Fcsa

Local ineriace PLC_522_5-_CPU.

WL
not 1 noszsaouos s,
Bncss | L R oo e

B CP1S431_1, EthemetSchnit

| Reference projects
-

- ©) ®

¥ | Details view Local 1D (hex): [ Establish actve connection

Hame
| A pew divice

B FLCSH_5A.CP_ID4 10104 | K T - v - - u

[ s s acru_meno,_ [ |G Properties [} info ] & Diagnostic

In the "Properties” of the ISO-on-TCP connection, go to "General” (1) to assign
the name of the connection. In this example, the assigned name is "ISO-on-
TCP_CPU15xx-S5” (2). Make sure that the standard PROFINET interface X1
of the S7-1500 CPU is set for the "Interface” parameter. Now, in the "Partner”
section, enter the IP address (IP: 140.140.111.104) of the SIMATIC S5
CP1430 TCP (3).

[ Devices | [& Topology view | Network view |IY Des
P00 [2) 2% [ Hemmerk 14 1s00n o 7 B B At

PLC_S21_passiv PLCS125RC PLC 523 S-A.C
=\ cruising A CRU1S1E3 L CRU1518:3 FHL

1500nTCR_CPUTSk 55

s o1 M ncszsRoul 100 B

AL

<l 21100 = ——i— &

|2 Properies FL.InFo %l Diagnostics

Connection path
Partnr
~ Detalls view
rame
End peint; |71 Unkncan

imterlsce tpe: | Ethemet Ethemet

Subret: |71
Address: [1a0132111 103
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13. Under "Address details”, enter the local (1) and remote (2) TSAPs for the ISO-
on-TCP connection. The TSAPs have been taken from the configuration of the
CP1430 TCP (see chapter 2.2.5) as follows.

local TSAP: "CPU_150a"
remote TSAP: "CPU_150a”

SiEEFEICY Netvas

0 Highighted: Connection | %]

]

PLCS11_passiv.. PLC S22 5RC PLE 823 50 s

S BT 3| cruisies 15163 P 15163 MW s
B ¥
TS GonTCP_CPuTore S5 ’

S_0105 [CR 1516-3 PHDPY [SIT=| poo

14. After having completed the settings for this ISO-on-TCP connection, the project
has to be compiled again. To do this, select the S7 station, store it and thus
compile this S7 station.

2.35 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

Make the following settings to establish a "passive” ISO-on-TCP DUPLEX
connection to a S7-1500 CPU with an integrated PROFINET interface.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 6 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "passive” connection for scenario 2a in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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The connection configuration is largely identical to chapter 2.2.5. Follow the steps 1
to 8 described in that chapter and complete the configuration following the steps
described below.

9. For this example (scenario 2a), two 1ISO-on-TCP connections (transport
connections RFC 1006) are required.
To set up the "passive” connection, the job "1 of 2” must be parameterized as a
RECEIVE type. In the subsequent mask of the job, the TSAP "CPU_150a” is
entered. The job "2 of 2" must be set up as a SEND job type.

Enter

- for the passive ISO-on-TCP connection under (1) the job number ANR
II33”,

- under (2) the job type: "RECEIVE”,

- under "Transport addresses” (3) the local TSAP "CPU_150a” and under (4)
the remote TSAP "CPU_150a”,

- under "Number of jobs per TSAP” (5) "1 of 2,

- under the "Active/passive” parameter (6) the connection establishment "P”
(passive).

COM143ATCP-IP U2 .87 RIS E]
Transport GConnection <TGP~-RFC1886 > Source: GC:TCP143BA.TCP <OFFLINE)
SSNR offset = | ANR
Joh type B Activespassive (A/P> : 0§
Read urite (¥/N> HEN| TCP Keep—-Alive (¥-N» :
Mumber of jobs per TSAP : 1 of 4 e

Transport adde
Loc. parameters Rem. parameters:

e Hostname HICPU1580

IP address = GUGERET:HN -183
TSAP <ASC) : WYINEE TSAP CASCY = PU_158a
IR I3 5@ 55 5F 31 35 38 61 TSAP <HEX> = EEA-EAN 31 35 38 61
TSAP length: & TSAP length: ;

T I I - I - - I I
i+ 1 2 -1 3 INPUT 4 DELETE 5 6 7 0K 8 SELECT
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10. Now, create job 2 of 2 with "+1” (F1).
Enter

- under (1) the job number ANR with "133”,

- under (2) the job type: "SEND”.
- Click on "OK” (F7) to confirm the

Transport Connection (TCP~-RFC1886>

SSNR offset

Jobh type

Read urite (¥/N>

Number of jobhs per TSAP

Transport addresses:
Loc. parameters:

TSAF C(ASCY CPU_15@a
TSAF C(HEX> 43 58 55 5F 31 35 38 61
TEAFP length: 8

- I I
i +1 2 -1 3

INPUT 4 DELET

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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settings.

COM143BTCP-IF U2 .07+

Source: C:TCPi430A.TCP

ANER

Activespassive (A/P)

TCP Keep—Alive (Y¥~/M>
of 2

Rem. parameters:

Hostname = CPU1588
IP address = 148.148
TSAP (ASGC> : CPU_15

COFFLINE>

.111.183

Ba

TSAP (HEX> : 43 58 55 5F 31 35 38 61

TSAP length: 8

I - I
E 5 3 7

OK

§ SELECT
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2.4

241

Overview

Scenario 2b — Communication via programmed OUC
(single instructions) and internal CPU interface

Mode of operation

In this scenario, the SIMATIC S5 actively establishes an ISO-on-TCP connection
to the S7-1500 CPU via the CP1430 TCP using the internal PROFINET interface.

On the S7-1500 CPU end, the programmed connection is set up passively via the
OUC block TCON by the user program and is available for establishing the
connection of the partner. The data then are sent and received via the blocks
TSEND and TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks
SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the 1ISO-on-TCP connection in
the SIMATIC S5 is configured as an "active” duplex connection.

Sequence of the programmed OUC communication between S7 and S5 via single
instructions

The figure below schematically shows the connection established and the data flow
between SIMATIC S5 and SIMATIC S7-1500 using the SEND and RECEIVE
mechanism via ISO-on-TCP.

SIMATIC S5 CPU SIMATIC S7-1500 CPU
0B1 CP1430 Conn. establ. CPU 1500 OB1 CONNECT
TCP isconn. #_
=] s 9! Connection @j CR PO SS *
B SYNCRON ) ’ »| Connection [¢ TCON | Connect
SEND configuration [« conn.
% cc \ passive
SEND job trigger A_NR TS"ZF?l
SF||E1I-\IBD = TSAP 1
SEND/RCV #
#_ \ FB
FB: TDISCON
SEND
ALL Value1 | L Acknowledgment
Value 2 \
I B RECEIVE
Data ] TRCV
FB40
%B Value 1

Value 2
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Table 2-11

No.

Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

In case of being synchronized with the CP1430 without any errors, the
parameterized ISO-on-TCP connection will be established automatically afterwards.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL
handling block.

The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via
the SEND ALL handling block.

The received data are transferred to the S7-1500 CPU via the cyclic processing of
the OUC block TRCV. If the data have been received successfully, this is shown by
a positive acknowledgment and signaled at block parameter NDR. Otherwise, a
negative acknowledgment will be sent for the job.

A SEND job is sent from the S7-1500 CPU to the SIMATIC S5 via the OUC block
TSEND. In this scenario, the block sends a job to the SIMATIC S5 CP1430 TCP
every second. In the S5-CPU, the data are transferred via the standard HTBs
RECEIVE and RECEIVE ALL.

2.4.2 Communication program in the SIMATIC S7-1500

Overview

The following blocks contain the communication program in the S7-1500 CPU.

qE

OB 100
Startup

= o T

SendData h
EB FB 5 EB
ConnManager —» TSEND
ParamID5
OB 1 #
Main =EE

B
RecvData

".#
m
(=}

TCON

TRCV

|

Fi

TDISCON
User OUC system
blocks blocks
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Function

A programmed OUC communication is set up passively by calling the OUC
communication block TCON. In this case, the connection is established actively
from the SIMATIC S5. As soon as the connection is established, the data are
exchanged via the OUC communication blocks TSEND and TRCV.

To detect the ongoing data communication in the S7-1500, a count value is
received by the SIMATIC S5, mirrored and sent back. For visualization, the
received count value is transferred to the output area ABO.

Description of the blocks

Table 2-12
Block Symbol Description

OB 100 Startup Startup OB

OB 1 Main Cyclic OB

FB 5 ConnManagerProgID5 Management of connection ID 5

DB 29 InstConnManagerProgID5 Instance DB of FB 4
(+send/receive data area)

DB 25 ConnectParamID5 Connect parameter ID5

DB 24 InstTCONID5 Instance DB TCON ID 5

DB 28 InstTDISCONID5 Instance DB TDISCON ID 5

DB 26 InstTSENDID5 Instance DB TSEND ID 5

DB 27 InstTRCVID5 Instance DB TRCV ID 5

OB 100 (startup OB)

After having restarted the S7-1500 CPU, the connect enable bit "startConnlID5” is
reset. It has the effect that a passively programmed connection is set up in the
cyclic program.

OB 1 (cyclic OB)

Via the enable input "E 0.2” (abortReq), the OB1 calls FB 5 which manages the
OUC communication.

FB 5 (TSEND/TRCV management)

In FB 5, it is checked via the connect enable bit whether the CPU is restarted. If
this is the case, the passive ISO-on-TCP connection is set up via the OUC block
TCON.

If the connection has been established successfully, the data are received by the
SIMATIC S5 via the cyclically called OUC communication block TRCV. To visualize
the ongoing communication, a count value is copied to an output area (AB 0) of the
S7-1500.

The count value received by the SIMATIC S5 is located in the instance data block
of FB5 in the static tag "statRcvData” and is copied to the send area of the instance
data block "statSendData” for sending.

Via a send enable "E0.1”, these data are mirrored and sent back to the SIMATIC
S5 every 500 ms.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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In addition, the received data are checked.

243

Overview

The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 sends and receives data via an active 1ISO-on-TCP connection.

The data are cyclically checked for a deletion identifier ("A1A1”) being

available. In case of a match, the count value is reset.

The ongoing communication of the OUC communication is visualized via the

output area of the S7-1500.

Communication program SIMATIC S5

The connection is established from the SIMATIC S5.

Function

Via the connection actively established by the SIMATIC S5, data are sent
bidirectionally with a count value to the S7-1500 every second. From there, this
count value is mirrored and sent back. After the data have been received, this

A

oz |
— — =

OB 22
Startup

S

OB 1
Main

| |
FB

FB34

*—

SYNCHRON

v

FB
HTB SEND

HTB RECV

HTB

L8 HTB

User
blocks

RECV_ALL

Handling
blocks

count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent to the
S7-1500 and the count value is reset.
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Description of the blocks
The following blocks contain the communication program of the S5-CPU.

Table 2-13
Block Symbol Description

OB 21 Startup_0OB21 Startup OB (restart/warm start)

OB 22 Startup_0OB22 Startup OB (network/cold start)

OB 1 Main User program call of FB 34 and of the HTBs
SEND/RECEIVE ALL

FB 34 ID5_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBS).
Increase of count value in the data

FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)

FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:= 0)

FB249 HTB_SYNCHRON Handling block SYNCHRON

DB 100 - Data area for sending

DB 101 - Data area for receiving

0OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

e The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

e Aninternal startup bit (M 170.5) resets the initial count value.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:
e This example scenario 2b is started via the enable bit (M 130.4).

e Call of the user communication block ID5_S7 (FB 34) which calls the send and
receive functions via S5 handling blocks (HTBs) and increments the count
values in the data area.

e Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB34 (ID5_S7)

The function block FB 34 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of
data.

e An enable of the communication is initiated via the startup bit M 170.5
(0B21/22).

e Every second (clock memory bit), a count value (in DB100) is sent to the S7-
1500 CPU via the ISO-on-TCP connection.

o After the data have been received, this count value is checked in the S7-1500,
incremented by +1 and sent back to the SIMATIC S5 at the next send trigger of
the S7-1500. The data received by the SIMATIC S5 are transferred to DB101.

e A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.
HTB_SEND block: ANZW: MW100 PAFE: MB104
HTB_RECEIVE block: ANZW: MW105 PAFE: MB109

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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24.4 Connection configuration in the S7-1500 CPU

Prerequisite

All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps
described in the next section.

Configuration

In this scenario 2b, all required connection parameters of an 1ISO-on-TCP

connect

ion are pre-assigned and set up via the user program.

The CONNECT parameter of the OUC block TCON is used to configure the

predefin

ed structure (TCON_IP_RFC) of an ISO-on-TCP connection as follows.

3. Create a data block and add a tag of data type "TCON_IP_RFC”. The default

setti

ngs for scenario 2b have to be parameterized as follows.

Enter die module address of the S7-1500 CPU (in this case: 64) for the
"Interfaceld” tag (1).

Enter the connection number (in this case: 5) for the "ID” tag (2).

The value "16#0C” of the "ConnectionType” tag (3) defines the connection
type "ISO-on-TCP”.

Enter the value "false” for the "ActiveEstablished” tag (4) to define the
passive connection establishment of the S7-1500.

Enter the IP address of the partner (in this case: of the CP1430 TCP) in the
"RemoteAddress” field (5).

Enter the remote TSAP (in this case: 43 50 31 35 34 33 2D 31 (hex)
"CPU_150b” (ASC)) and the local TSAP (in this case: 43 50 55 5F 31 35
30 62 (hex) "CPU_150b” (ASC)) in the fields "RemoteTSelector” (6) and
"LocalTSelector” (7), respectively.

CPU 153xx¢_1SOonTCP_conn_program_Verbg_ID5 (snapshot created: 3/7/2016 2:57:37 PM)
Name Data type Start val Retain Accessiblef_ | Visible in . | Setpaint Comment
1 4 ~ Static
2 e v Static_l | Teon_IP_RFC | =] =)
@ = Interfaceld HVLANY 64 Hviide ntifier of [E-interface submodule
@? CONN_OUC 5 connection reference | identifier
-a ConnectionType Byte 16£0C ———@ type of connetion: 12= 150-on-TCP (18=I150-0...
= ActiveEstablished  Bool false activelpassive connection establishment
< ~ RemoteAddress IP_V4 remote IP address (IPv4)
< = ¥ ADDR Array[1.4] of Byte IPva address
ER | ADDR[1] Byte 140 IPv4 address
0 _am = ADDR{2] Byte 140 1Pva address
(: ) ) = ADDR[3] Byte 111 IPv4 address
12 <@ ADDR[4] Byte 104 IPvd address
13 40 = v RemoteTselector  Tselector remote transport selector
14 TselLength Uint 8 length of Tselector
15 <@ = b Tsel Armayl1.32] of Byte Tselector array
16 <@ = ~ LocalTselector Tselector local transport selector
17 | TselLength uint 8 length of Tselector
8 @ = ) Tsel Array[1.32] of Byte Tselector array
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7 4@ = » RemoteAddress IF_v4 remote IF address (IPva)

& < = v RemoteTselector  Tselector remote transport selector

ST = TselLength uint 8 length of Tselector
CG:)L- ~ Toel Array[1..32] of Byte Teelectorarray

1 a = Tsel[1] Byte B#16#43 Tselectorarray

12 @ L] Tsel[2] Byte B#16%#50 Tselectoraray

: |l = Tsel[3] Byte B#16%55 Teelectorarray

4@ = Tsel[4] Byte B#16%#5F Tselectorarray

s | = Tsells] Byte B#16431 Tselectorarray

6 @ L] Tsel[6] Byte B#16#35 Tselectorarray

7 @ = Tsel[7] Byte B#16#30 Tselectorarray

8 |- = Tsel8] Byte B#16#62 Tselectorarray

2@ = Tsell9] Byte 1620 Tselector array

20 @ = Tsel[10] Byte 620 Tselector array

2 4@ = ¥ LocalTselector Toelector local transport selector

10 a = TselLength uint 8 length of Tselector

\ <@ = v Tsel Array(1.32] of Byte Tselector array
@u_ = Tsell] Byte BE16#43 Tselector array

13 lam = Tmell2] Byte 8216450 Teelector array

14 lam = Tmell3] Byte 8216555 Teelector array

15 lam = Tsell4] Byte B516#5F Tselector array

16 4 = TEells] Byte B216431 Teelector array

17 o = Tsellg] Byte B#16#35 Tselector array

18 @ L] Tsel[7] Byte BE16#30 Tselector array

19 a = Tsella] Byte BE16#62 Tselector array

20 @ = Tsel[9] Byte 6#0 Teelector array

21 = Tsell10] Byte 650 Teelector array

245 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

Make the following settings to establish an "active” ISO-on-TCP DUPLEX
connection to a S7-1500 CPU with an integrated PROFINET interface.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 6 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "active” connection for scenario 2b in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

The connection configuration is largely identical to chapter 2.2.5. Follow the steps 1
to 8 described in that chapter and complete the configuration following the steps
described below.

9. For this example (scenario 2b), two 1ISO-on-TCP connections (transport
connections RFC 1006) are required.
To set up the "active” connection, the job "1 of 2” must be parameterized as a
SEND type. In the subsequent mask of the job, the TSAP "CPU_150b” has to
be entered. The job "2 of 2” must be set up as a RECEIVE job type.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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10.

Enter

- for the passive ISO-on-TCP connection under (1) the job nhumber ANR

||43u’

- under (2) the job type: "SEND”,
- under "Transport addresses” (3) the local TSAP "CPU_150b” and under (4)

the remote TSAP "CPU_150b”,
- under "Number of jobs per TSAP” (5) "1 of 27,

- under the "Active/passive” parameter (6) the connection establishment "A”
(active).

COM1430TCP/IP U2 _a7E4:3]i
Transport Connection (TCP-RFC1886 > Source: C:TCP1438A_TCP <OFFLINE>

S8NR offset 8 ANR
Joh tupe 8 Activespassive (A/P>

Read- urite <Y~-N> g TCPF Keep—filive <Y~-N>

1 of ge

Transport addresse
Loc. parameters: Rem. parameters:

Hostname
IP address =

TSAF <ASCO PU_153]J TSAF <ASC)> :
TSAF <HEX> 43 58 55 5F 31 35 38 62 TSAF CHEX> : ¢
TSAP length: ;i TSAP length:

T I I - I - I I I
i +1 2 -1 3 INPUT 4 DELETE 5 5 ?

Now, create job 2 of 2 with "+1” (F1).
Enter

- under (1) the job number ANR with "143”,
- under (2) the job type: "RECEIVE”.
- Click on "OK” (F7) to confirm the settings.

Transport Connection (TCP-RFC1086> Source: C:TCP1438A.TCP

SENR offset AMR
Joh type 8 Activespassive C(A/P>
Read- urite (Y- N> TCPF Keep—flive (Y¥-N>

Number of jobhs per

Transport addresses
Loc. parameters: Rem. parameters:

Hostname : CRU1588

IP address : 148.14@.111 .1@3
TSAP (ASC) CPU_158b TSAP {(ASC)> : CPU_158h
TSAP C(HEX> 43 58 55 5F 31 35 38 62 TSAP (HEX)> : 43 58 55 5F 31 35 38 62
TSAP length: & TSAP length: 8

g 5 9 4§ _§ 5§ 1} 0
i +1 2 —1 3 INPUT 4 DELETE & 3 7 OK 8 SELECT
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2.5

251

Overview

Scenario 3— Communication via programmed OUC
(compact instruction) and CP1543-1 interface

Mode of operation

This scenario presents a variant of the OUC communication, in which the S7-1500
CPU uses the compact OUC block "TRCV_C” to receive data from the SIMATIC
S5.

Via the CP1543-1, the SIMATIC S7-1500 CPU actively establishes an ISO-on-
TCP connection to the SIMATIC S5 using the CP1430 TCP. The data are sent to
the SIMATIC S5 via the standard OUC block TSEND.

For this connection, the SIMATIC S5 uses the standard handling blocks
SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the ISO-on-TCP connection in
the SIMATIC S5 is configured as a "passive” duplex connection.

Sequence of the programmed OUC communication between S7 and S5 via compact
instructions

The figure below schematically shows the connection established and the data flow
between SIMATIC S5 and SIMATIC S7-1500 using the programmed SEND and
RECEIVE mechanism via ISO-on-TCP.

SIMATIC S5 CPU

SIMATIC S7-1500 CPU

CP1430 Conn. | CP1543-1 0B1

> e HTB TCP establ. ;
L SYNCRON » Connection | CR Connection
SEND configuration |- <

RECEIVE
ALL

£ ©) cc
SEND job trigger A_NR
HTB == P TSAP 1 RECEIVE
SEND SEND/RCV ﬁ;—
_ structure of
’é;J_ @ - Data TRCV_C connection
senp || value1 e S vaer || o,
ALL Value 2 Acknowledgment Value 2 TSAP 1
SEND/RC
%
FB40
& v
RECEIVE Ackngwledgment FB
> SEND
ﬂ: RECEIVE ready to receiye Data TSEND
HTB
RECEIVE / Value 1
#- Value 2
= |
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Table 2-14

No.

Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL
handling block.

The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via
the SEND ALL handling block.

The connection is established and the received data are transferred to the S7-1500
CPU via the cyclic processing of the OUC block TRCV_C. If the connection has
been established successfully, the cyclic processing of the TRCV-C ensures that
data can be received. If data are received, this is shown by a positive
acknowledgment and signaled at block parameter NDR. Otherwise, a negative
acknowledgment will be sent for the job.

A SEND job is sent from the S7-1500 CPU to the SIMATIC S5 via the OUC block
TSEND. In this scenario, the block sends a job to the SIMATIC S5 CP1430 TCP
every second. In the S5-CPU, the data are transferred via the standard HTBs
RECEIVE and RECEIVE ALL.

25.2 Communication program in the SIMATIC S7-1500

Overview

The following blocks contain the communication program in the S7-1500 CPU.

£

OB 100
Startup

B

B
RecvData

SendData #
FB [3: —

FB 7
ConnManager TSEND

ParamID7
EFB—

TRCV_C

lEFB—

~>| TDISCON

OB 1 j

Main

Function

User OUC system
blocks blocks

The OUC block TRCV_C is used to actively establish a connection via a CP1543-
1 by calling the FB7 (ConnManagerParamID7). As soon as the connection is
established, the data are exchanged via the communication blocks TSEND and
TRCV_C.
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Via the connection, data are sent bidirectionally with a count value from the

SIMATIC S5 to the S7-1500 every second. From there, this count value is mirrored
and sent back. After the data have been received, this count value is increased by
+1 and sent again.

Note The mixed variant of the OUC blocks TRCV_C (compact instruction) and TSEND
(single instruction) used in this example scenario is recommended, if only one
connection ID shall be used for sending and receiving the data.

Further details and information concerning this mixed operation are given in the
following entry (109479564).

Description of the blocks

Block Symbol Description
OB 100 Startup Startup OB
OB 1 Main Cyclic OB
F B7 ConnManagerProgID7 Management TRCV_C ID 7
DB 35 InstConnManagerProgID7 Instance DB of FB 4
DB 25 ConnectParamID7 Connect parameter ID 7
DB 3 InstTRCV_CID7 Instance DB TRCV ID 7
DB 4 InstTSENDID7 Instance DB TSEND ID7
DB 100 ParaDbID7_TSEND Parameter DB TSEND
DB 200 ParaDbID7_TRCV_C Parameter DB TRCV
DB 110 DataTSEND Send data area
DB 210 DataTRCV_C Receive data area

OB 100 (startup OB)

After having restarted the S7-1500 CPU, a start identifier is set for automatically
establishing a connection to the SIMATIC S5.

OB 1 (cyclic OB)

Via the enable input "E 0.1” (abortReq), the OB1 calls FB 7 which manages the
OUC communication.

FB 7 (TSEND/TRCV_C management)

In FB7, the data are received by the SIMATIC S5 via the cyclically processed OUC
block TRCV_C. To visualize the ongoing communication, a count value is copied to
an output area (AB 0) of the S7-1500.

The count value received by the SIMATIC S5 is written into DB210 "DataTRCV_C”
and copied into DB110 (DataTSEND) to be sent again. Via a send enable "E0.1”
(abortReq), these data are mirrored and sent back to the SIMATIC S5 every

500 ms.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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2.5.3

Overview

Function

In addition, the received data are checked.

- The data are cyclically checked for a deletion identifier ("A1A1”) being
available. In case of a match, the count value is reset.

- The ongoing communication of the OUC communication is visualized via the
output area of the S7-1500.

Communication program SIMATIC S5

The following blocks contain the communication program of the S5-CPU. In this

scenario, the S5 sends and receives data via a passive ISO-on-TCP connection.

The connection is established from the S7-1500 via the CP1543-1.

y

OB 22

1 >=FB
Startup | —_— HTB

SYNCHRON
s A J

FB
HTB SEND

p==!

B
SEND_DB
: B
- RECV_DB

OB 1
Main

HTB RECV

»| HTB
> > HTB
RECV_ALL
User Handling Data blocks
blocks blocks

Via the connection actively established by the CP1543-1 in the S7-1500 station,
data are sent bidirectionally with a count value from the SIMATIC S5 to the S7-

1500 every second. From there, this count value is mirrored and sent back. After
the data have been received, this count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent and
the count value is reset.
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Description of the blocks

The following blocks contain the communication program of the S5-CPU.

Table 2-15
Block Symbol Description

OB 21 Startup_0OB21 Startup OB (restart/warm start)

OB 22 Startup_0B22 Startup OB (network/cold start)

OB 1 Main User program call of FB 33 and of the HTBs
SEND/RECEIVE ALL

FB 32 ID7_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBS).
Increase of count value in the data

FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)

FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:= 0)

FB249 HTB_SYNCHRON Handling block SYNCHRON

DB 85 - Data area for sending

DB 80 - Data area for receiving

0OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

An internal startup bit (M 191.5) resets the initial count value.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:

This example scenario 3 is started via the enable bit (M 130.2).

Call of the user communication block ID7_S7 (FB 32) which calls the send and
receive functions via S5 handling blocks (HTBs) and increments the count
values in the data area.

Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB32 (ID7_S7)

The function block FB 32 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of
data.

Communication is initiated via the startup bit M 191.5 (OB21/22) and the
enable bit (M 130.2).

Every second (clock memory bit), a count value (DB85) is sent to the S7-1500
CP1543-1 via the ISO-on-TCP connection.

After the data have been received, this count value is checked in the S7-1500,
incremented by +1 and sent back to the SIMATIC S5 at the next send trigger of
the S7-1500. The data received by the SIMATIC S5 are transferred to DB101.

A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.

HTB_SEND block: ANZW: MW85 PAFE: MB89

HTB_RECEIVE block: ANZW: MW80 PAFE: MB84
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254 Connection configuration in the S7-1500 CPU

Prerequisite
All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps
described in the next section.

Configuration

In this scenario 3, all required connection parameters of an 1ISO-on-TCP
connection are pre-assigned and set up via the user program.

The CONNECT parameter of the OUC block TRCV_C is used to configure the
predefined structure (TCON_IP_RFC) of an 1ISO-on-TCP connection as follows.

3. Create a data block and add a tag of data type "TCON_IP_RFC”. The default
settings for scenario 3 have to be parameterized as follows.

- Enter die module address of the CP1543-1 (in this case: 264) for the
"Interfaceld” tag (1).

- Enter the connection number (in this case: 7) for the "ID” tag (2).

- The value "16#0C” of the "ConnectionType” tag (3) defines the connection
type "ISO-on-TCP”.

- Enter the value "true” for the "ActiveEstablished” tag (4) to define the active
connection establishment of the S7-1500 station.

- Enter the IP address of the partner (in this case: of the CP1430 TCP) in the
"RemoteAddress” field (5).

- Enter the remote TSAP (in this case: 43 50 31 35 34 33 2D 32 (hex)
"CP1543-2" (ASC)) and the local TSAP (in this case: 43 50 31 35 34 33 2D
32 (hex) "CP1543-2" (ASC)) in the fields "RemoteTSelector” (6) and
"LocalTSelector” (7), respectively.

CPU_ISOonTCP_ConnectDB_progr_Verbg
Einstellwert  Kermmentar

Name Datentyp Startwert Remanenz  Erreichbar a.. Sichtbari...
1 <@ v Static
2 |qbs ~ 7 TCON_IF_RFC =] =]
e — Interfaceld .HW_ANY 264 /© HW-dentifier of IE-interface submodule
4 g = D CONN_OUC 7 connection reference | identifier
° = ConnectionType  Byte 1620C type of connetion: 12=150-onTCF (18=50-0...
6 <a L] ActiveEstablished  Bool trug activelpassive connection establishment
7 4@ = * RemoteAddress IP_v4 remate IF address (IPva)
s @ = ¥ ADDR Array[1..4] of Byte IPv4 address
s @ = ADDR[1] Byte 140 IPud address
10 @ = ADDR[2] Byte 140 IPv4 address
1 ADDR[3] Byte LR IPv4 address
12 @ ADDR[4] Byte 104 IPud address
13 @ ~ RemoteTselector  Tselector remote transport selector
14 @ TselLength uint 8 length of Tselector
15 @ = p Tsel Array(1.32] of Byte Tselector array
16 <@ ~ LocalTSelector Tselector local trans port selecter
17 <@ = TselLength uint 8 length of Tselector
8 @ = » Tsel Array[1..32] of Byte Tselector array
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7 4@ = » RemoteAddress
8 a = ~ RemoteTselector
s @ = TselLength
0 <0 = ¥ Tsel

1@ = Tsel[1]
12 |4 u Teel[2]
13 @ = Tself3]
14 < = Tsel4]
15 o = Tsel[s]
16 . Tsells]
17 |4 u Teel[7]
18 @ . Tsells]
19 4 = Tsel[9]
20 @ = Tsel[10]
s @ = > LocalTSelector
10 @ = TselLength
- = v Tsel

(:}ET__- Tsell1]

13 = Tsel[2]
4 [ Tsel[3]
5@ L} Tsell4]
6 |qu . Tsel[s]
7 | = Tsell6]
s lan [ Tsel[7]
o <@ = Tsel[8]
20 <@ . Tsellg]
21 @ = Tsel[10]

2.5.5

Introduction

IP_V4
Tselector
Uint
Arrayl1.32] of Byte
Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Tselector
Ulnt
Array{1.32] of Byte
Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

8

B216543
B#16350
B216%31
B#16535
B#16334
B#16533
BE21632D
B#16%32

8

B#16543
B#16#50
B#16%#31
B#16%#35
B#16534
B%16833
Bx1622D
B#16%#32

HREERENERERREE

INFRERRREERRERE

HRRERENERERREE

RIGIAIAIRIRIRRIRIRIRIRIN]

remote IF address (IPua)
remote transport selector
length of Tselector
Tselector array
Teelector array
Tselector array
Teelector array
Tselector array
Tselector array
Teelector array
Tselector array
Teelector array
Tselector array
Tselector array

lecal transport selector
length of TSelector
Teelectorarray
Teelector array
Tselectorarray
Tselector array
Tselectorarray
Teelector array
Tselectorarray
Tselector array
Tselectorarray
Teelector array

Tselector array

Connection configuration in the CP1430 TCP (SIMATIC S5)

The following settings are used to establish a "passive” ISO-on-TCP DUPLEX
connection to the CP1543-1.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 7 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "passive” connection for scenario 3 in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

The connection configuration is largely identical to chapter 2.2.5. Follow the steps 1

to 8 described in that chapter and complete the configuration following the steps
described below.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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For this example, two ISO-on-TCP connections (transport connections RFC

1006) are required.
To set up the "passive” connection, the job "1 of 2” must be parameterized as

a RECEIVE type. In the subsequent mask of the job, the TSAP "CP1543-2”

has to be entered. The job "2 of 2” must be set up as a SEND job type.
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Enter

- for the passive ISO-on-TCP connection under (1) the job nhumber ANR

||22u’

- under (2) the job type: "RECEIVE”,
- under "Transport addresses” (3) the local TSAP "CP1543-2" and under (4)

the remote TSAP "CP1543-2",
- under "Number of jobs per TSAP

- under the "Active/passive” param
(active).

Transport Connection (TCP-RFC1886 >

SSNR offset H |
HERECEIUE
Read-urite <¥~-N» |

Joh tupe

7 (5) "1 of 27,
eter (6) the connection establishment "A”

COM143BTCP/IP U2 _ a7E45%3i

Source: C:TCP1438A.TCP <(OFFLINE>

ANR
Activespassive (A/P>
TCPF Keep—filive <Y~-N>

Mumber of jobs per TSAP I S - | e

Transport addresses:
Loc. parameters:

TSAP <ASCY> @ HyEEERE 9
TSAP CHER> 43 58 31 35 34 33 2D 32
TSAP length: :

I I
H +1 2 -1 3

10. Now, create job 2 of 2 with "+1” (F1).
Enter

I I
INPUT 4 DELETE &

Rem. parameters:

Hostname

IP address :
TSAF C<ASC)> :
TSAF CHEX> : g
TSAP length: }

g
5 ?

- under (1) the job number ANR with "122”,

- under (2) the job type: "SEND”.
- Click on "OK” (F7) to confirm the

Transport Connection (TCP-RFC1886>

S88NR offset

Joh type

Read/urite (¥/N>

HNumhbher of johs per TSAP

Transport addresses:
Loc. parameters:

GCP1543-2
43 58 31 35 34 33 2D 32

TSAP (ASCD
TSAP (HEX>
TSAP length

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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Source: C:TCP14308A.TCP

Activerspassive (A-/P)
TGP HKeep—Alive (Y-/H>

Rem. parameters:

: CP1543
: 148.148.111 .1982

Hostname
IP address
TSAP <ASC> : CP1543-2

TSAP (HEX> : 43 58 31 35 34 33 2D 32
TSAP length: 8
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2.6 Scenario 4a — Communication via parameterized OUC
(single instructions) and CP1543-1

2.6.1 Mode of operation

Overview

In this scenario, the SIMATIC S7-1500 uses the CP1543-1 to actively establish a

parameterized ISO-on-TCP connection to the SIMATIC S5 via the CP1430 TCP.

The data then are sent and received bidirectionally via the blocks TSEND and
TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks (HTB)

SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the ISO-on-TCP connection in

the SIMATIC S5 is configured as a "passive” duplex connection.

Note This scenario 4a is almost identical to scenario 2a. For this reason, please refer
to the corresponding sections of scenario 2 (chapter 2.3) in case of identical
chapters.

Sequence of the programmed OUC communication between S7 and S5 via single
instructions and CP1543-1

The figure below schematically shows the connection established and the data flow

between SIMATIC S5 and SIMATIC S7-1500 using the programmed SEND and
RECEIVE mechanism via ISO-on-TCP.

SIMATIC S5 CPU S7-1500 CPU
CP1430 Conn. CP1543-1
OB1
. @ TCP establ.
- SNERE Connection |, R |Connection
| SEND configuration » configuration B RECEIVE
£ ce TRCV
SEND job trigger A_NR ID 104 L4+
HTB q
g TSAP 1 TSAP 1
SEND SEND/RCV SEND/RCV @ Value 1
@ yz Value 2
#-FB | X |
SEND ; ‘/%“\ o 8
ALL Value 1 \N\ed
Value 2 PC\@"
IFB SEND
FB40 ? o e TSEND
|h B
@ Value 1
RECEIVE @ A Value 2
#;_ RECEIVE ready to receive ' Yso‘“\ed%
HTB . B
RECEIVE (498 | // -
#. Value 1
FB Value 2
RECEIVE
ALL
LS
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Table

2-16

No.

Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL
handling block.

The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via
the SEND ALL handling block.

The received data are transferred to the S7-1500 CPU via the cyclic processing of
the OUC block TRCV. If the data have been received successfully, this is shown by
a positive acknowledgment and signaled at block parameter NDR. Otherwise, a
negative acknowledgment will be sent for the job.

A SEND job is sent from the S7-1500 CPU to the SIMATIC S5 via the OUC block
TSEND. In this scenario, the block sends a job to the SIMATIC S5 CP1430 TCP
every second. In the S5-CPU, the data are transferred via the standard HTBs
RECEIVE and RECEIVE ALL.

2.6.2 Communication program in the SIMATIC S7-1500

Overview

The following blocks contain the communication program in the S7-1500 CPU.

£

e

OB 100
Startup

RecvData #
i —

FB4 >
TSEND
| ConnManager —
Param|D104

OB 1
Main

Function

User OUC system
blocks blocks

The function of the program is completely identical to scenario 2a (see page 34).
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Description of the blocks

Table 2-17
Block Symbol Description

OB 100 Startup Startup OB

OB 1 Main Cyclic OB

FB 4 ConnManagerParam|D104 Management of connection ID
104

DB 19 InstConnManagerParamID104 Instance DB of FB 4
(send/receive data area)

DB 16 InstTSENDParamID104 Instance DB TSEND ID 104

DB 17 InstTRCVID104 Instance DB TRCV ID 104

OB 100 (startup OB)
OB 1 (cyclic OB)
FB 4 (TSEND/TRCV management)

All these blocks of the program are structured identically to scenario 2a.

2.6.3

Overview

Communication program SIMATIC S5

The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 sends and receives data via a passive 1SO-on-TCP connection.
The connection is established from the S7-1500.

A

o |

OB 22 | #;
Startup | , e HTB
SYNCHRON
8 -
FB
FB30
£
FB
HTB SEND
OB 1 FB
Main HTB RECV

X

> HTB
o2 HTB
RECV_ALL
User Handling
blocks blocks
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SIMATIC S7-1500 Controllers
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Function

Via the connection actively established by the CP1543-1, a count value is sent
bidirectionally from the SIMATIC S5 to the S7-1500 every second. From there, this
count value is mirrored and sent back. After the data have been received, this
count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent and
the count value is reset.

Description of the blocks

The following blocks contain the communication program of the S5-CPU.
Table 2-18

Block Symbol Description

OB 21 Startup_0OB21 Startup OB (restart/warm start)

OB 22 Startup_0B22 Startup OB (network/cold start)

OB 1 Main User program call of FB 33 and of the HTBs
SEND/RECEIVE ALL

FB 30 ID104_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBs)

FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)

FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:= 0)

FB249 HTB_SYNCHRON Handling block SYNCHRON

DB 60 - Data area for sending

DB 50 - Data area for receiving

0OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

e The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

¢ An internal startup bit (M 180.5) and the initial count value are reset.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:
e This example scenario 4a is started by setting an enable bit (M 130.0).

e Call of the user communication block ID104_S7 (FB 30) which uses a time
trigger to call the send and receive functions via S5 handling blocks (HTBs)
and increments the count values in the data area.

e Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB30 (ID104_S7)

The function block FB 30 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of
data.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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¢ An enable of the communication is initiated via the startup bit M 180.5
(OB21/22). Thus, this communication is enabled.

e Every second (clock memory bit), a count value (DB60) is sent to the S7-1500
via the CP1543-1 using the ISO-on-TCP connection.

o After the data have been received, this count value is checked in the S7-1500
and incremented by +1. At the next send trigger of the S7-1500, it is sent back
to the SIMATIC S5. The data received by the SIMATIC S5 are transferred to
DB50.

e A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.

HTB_SEND block: ANZW: MW60 PAFE: MB64
HTB_RECEIVE block: ANZW: MW50 PAFE: MB54

26.4 Connection configuration in the S7-1500 CPU

Prerequisite

All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps
described in the next section.

Configuration

In this scenario 4a, the connection is parameterized via a dialog in TIA Portal. The
required connection parameter are pre-assigned and set up via a connection table
in the S7-1500 CPU.

3. In the "Device configuration” (1) of the "PLC_Sz4..”, open the "Network view”
(2). In the "Connections” tab (3), select your CPU and use the "Insert” menu
item or right-click to add a new connection.

T_COMM_$7-1500_S50rg » Devices & networks

PLC 825 SRC. PLC S24 SAC_
CPU 15163 PIL CPU1516-3 PHL.
1=} Omo
150onTCP_CP1543-45

PNIE A PHIE_Z

A Properties  |"Linfo | % Diay

| Reference projects
¥ %
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4. Now, under "Unspecified” (1), enter "104” as "Local ID” (2). Tick the "Establish
active connection” option (3) to enable this connection property. Under "Type”
(4), select "ISO-on-TCP connection” and confirm your settings by clicking the

"Close” button.

T_COMM_S7-1500_S50rg »

Devices

& Topology view |y Networkview |l D

i 0Q ) 2 [ vework 1§ 150 TcP comecton [=] | B H @ e 5i | [ Newworkoverview | Connections | O communication | VPN
0. Wighiighted: Connection | P LocaliD e | Pariner 1
~ | T.COMML57-1500_SSarg I =| 55 M RcsssAs o =

I Add new device el T

s e enc ountcr crnswss Ml M2 SACR 108
» L PLC_ST1_passiv FETCHWRITE S5.CP1430TCR [0 15. R SR h
» (8 PLC S22 SR CPUTS00_IDS_ID105 [CPU 1516-3 PHIDH)
» [ PLC_S23_S-R_CP1S43-1_TRCV_C__107_aktvbg [CPU15.

L LoLili RET L PAIE_S PRIE_2 | —[1500nTER_CP1543-55

3 —— f N Il Flesse select connecton parner kor PLC_S31_SR_CP1543-1_ID4_ID104.
~ TReterence projecs \ - 7
B N~ BTt e 54
gl TR
= | emmere
Mncss
<] > @\
~ Toetview oot 0 s [T T
o

° b [% Diagnostics

@
s e

o) ree tables
(g online backups

[ use rauter

() 1P address i setdinectly atthe davice

5. In the "Properties” of the ISO-on-TCP connection, go to "General” (1) to assign
the name of the connection. In this example, "ISO-on-TCP_CP1543-S5” is set
(2). Make sure that the CP1543-1 Ethernet interface E1 of the CP1543-1 is set
for the "Interface” parameter (3). Now, in the "Partner” section (4), enter the IP
address (IP: 140.140.111.104) of the SIMATIC S5 CP1430 TCP (5).

| Devices [ Topology view | Networkview |[Y Device viey
300 ERI OEEFETD i || Hotworkoverview | Conmoctions | W0 communication | V|
@ Highlightad: Connaction | ™|y ol connection name  Local and paint Local hex) | Pamner (x| Parm
= L Tcoan = IS00ATCP_CP154355 PLCSM_SACPIS. 108 o 7|
W 1500ATCR_CPUTS 655 PLCST SACPUL. 105 '

L
dh o e
» [ FLC_Sr_pesshy FETCHIAITE S5 CP1A30TCR [CPU 15
¥ [ PLC_Sz2_SR_CRU500_105_I0105 [CPU 1516-3 e}
» [ PLCST3_SR_CPIS61_OV_C_107._skevba [P 15
04 10104 [CrU 1516.3 D]

b [} Exemal source dles

< =

u 15060-TCP cennecticn
Se5 S8C PLC_S24_SRE
15163 PN CRUTSIEAPNL.

e w2 150enTCP_CPISATSS.

5| (6% H e @ <

General

|[ General | 10 tags | System constams | Texts
Esment ]

|l§nup-.ﬁ.s [‘3 info | & Disgnastics |

" adiress dewils

v Details view
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6. Under "Address details”, enter the local (1) and "remote” (2) TSAPs for the
ISO-on-TCP connection. The TSAPs have been taken from the configuration of
the CP1430 TCP (see chapter 2.2.5) as follows.

local TSAP 1 "CP1543-0”
remote TSAP : "CP1543-0”

T_COMM_57-1500_S50rg + Devices & networks

fQs 4 | [ Mer
B Highighted: Connection |~/ gy

~ Detalls view

After having completed the settings for this ISO-on-TCP connection, the project
has to be compiled again. To do this, select the S7 station, store it and thus
compile this S7 station.

2.6.5 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

The following settings are used to establish a "passive” ISO-on-TCP DUPLEX
connection to the CP1543-1.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 6 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "passive” connection for scenario 2a in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

The connection configuration is largely identical to chapter 2.2.5. Follow the steps 1
to 8 described in that chapter and complete the configuration following the steps
described below.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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9. For this example (scenario 4a), two ISO-on-TCP connections (transport

connections RFC 1006) are required.

To set up the "passive” connection, the job "1 of 2” must be parameterized as a

RECEIVE type. In the subsequent mask of the job, the TSAP "CPU1543-0" is

entered. The job "2 of 2” must be set

Enter

up as a SEND job type.

- for the passive ISO-on-TCP connection under (1) the job number ANR "3”,
- under (2) the job type: "RECEIVE”,
- under "Transport addresses” (3) the local TSAP "CP1543-0” and under (4)

the remote TSAP "CP1543-0”,
- under "Number of jobs per TSAP

Transport Connection (TCP-RFC1886>

SSNR offset HI|

Joh type

Read/urite C(¥/N> |

Mumber of jobs per TSAP R

Transport addresses:
Loc. parameters:

TSAP (ASC) : WEEEERT
TSAP <HER> 13 58 31
TSAP length:

34 33 2D 309

Wy
i +1 2 -1 3 INPUT

10. Now, create job 2 of 2 with "+1” (F1).
Enter

Source:

I
4 DELETE &

” (5) ||1 Of 21!.

COM143PTCP-/IP U2 a7E$H]i

C:TCP143BA.TCP <OFFLINE>

ANR
Activerspassive (A-/P)
TCPF Heep—flive (Y- N>

1 of A4 ‘E’

Rem. parameters:

Hostname

IP address :
TSAP CASC)> :
TSAP (HEX> : g
TSAP length:

5 53
3 ?

- under (1) the job number ANR with "103”,

- under (2) the job type: "SEND”.
- Click on "OK” (F7) to confirm the

settings.

Transport Connection (TCP~-RFC1886 >

SSMR offset

Job type

Read /urite (Y- N2
Mumber of jobs per

Transport addresses
Loc. parameters:

TSAP (ASC> : CP1543-8
TSAP (HEX> : 43 58 31 35 34 33 2D 38
TSAFP length: 8

T I I
il + 1 2 — 1 3

5
INPUT 4 DELET

Source: C:TCP1438A.TCP

Activespassive (A/P)>
TGP Keep—fAlive (Y¥~-N>
of 2

Rem. parameters:

Hostname = CPU1588

IP address =

TSAP (ASCD 43-A

TESAP (HEX> = 43 58 31 35 34 33 2D 3@
TSAP length: 8

I I
E &5 [ rd 0K
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2.7 Scenario 4b — Communication via programmed OUC
(single instructions) and CP1543-1

2.7.1 Mode of operation

Overview

In this scenario, the SIMATIC S5 actively establishes an 1ISO-on-TCP connection
to the S7-1500 CPU via the CP1430 TCP using the CP1543-1.

On the S7-1500 CPU end, the programmed connection is set up passively via the
OUC block TCON by the user program and is available for establishing the
connection of the partner. The data then are sent and received via the blocks
TSEND and TRCV.

For this connection, the SIMATIC S5 uses the standard handling blocks
SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the ISO-on-TCP connection in
the SIMATIC S5 is configured as an "active” duplex connection.

Note This scenario 4b is almost identical to scenario 2b. For this reason, please refer
to the corresponding sections of scenario 2 (chapter 2.4) in case of identical
chapters.

Sequence of the parameterized OUC communication between S7 and S5 via single
instructions and CP1543-1

The figure below schematically shows the connection established and the data flow
between SIMATIC S5 and SIMATIC S7-1500 using the programmed SEND and
RECEIVE mechanism via ISO-on-TCP.

SIMATIC S5 CPU SIMATIC S7-1500 CPU
CP1430 C CP1543-1
OB1 onn.
F8 TCP establ./disconp. '?5—
- HTB Conecii R CONNECT
FB SYNCRON Gngaion > : TSI
configuration Connection
ﬂ; SEND @ cc \ nnect
conn.
HTB SEND job trigger _I_AS_AI\;’R1 \ passive
— ID 4
SEND SEND/RCV \ TSAP 1 @
#_ FB
FB: TDISCON
SEND m‘\
ALL \Value 2 \_\’ Acknowledgment
oote ] F-?-RCV RECEIVE
FB40 ﬁs
Value 1
RECEIVE @ Value 2
ﬂ: RECEIVE ready to receiye
HTB e
RECEIVE _@_ Acknowleg;ment ﬁFB 0
Value 1
#;LL alue 2 [* Data TSEND
RECEIVE
ALL Value 1
h Value 2
.
[
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2.7.2

Overview

Function

Table 2-19

No. Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

handling block.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL

3 The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via

the SEND ALL handling block.

4 The received data are transferred to the S7-1500 CPU via the cyclic processing of

negative acknowledgment will be sent for the job.

the OUC block TRCV. If the data have been received successfully, this is shown by
a positive acknowledgment and signaled at block parameter NDR. Otherwise, a

5 A SEND job is sent from the S7-1500 CPU to the SIMATIC S5 via the OUC block

TSEND. In this scenario, the block sends a job to the SIMATIC S5 CP1430 TCP
every second. In the S5-CPU, the data are transferred via the standard HTBs
RECEIVE and RECEIVE ALL.

Communication program in the SIMATIC S7-1500

The following blocks contain the communication program in the S7-1500 CPU.

£

OB 100
Startup

Fl
B

RecvData

.

"‘#
=

TCON

SendData k
L FB
ConnManager —» TSEND
ParamID4
OB 1 #
Main i)

TRCV

|

Fi

TDISCON
User OUC system
blocks blocks

A programmed OUC communication is set up passively by calling the OUC
communication block TCON. In this case, the connection is established actively
from the SIMATIC S5. As soon as the connection is established, the data are
exchanged via the OUC communication blocks TSEND and TRCV.
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To detect the ongoing data communication in the S7-1500, a count value is
received by the SIMATIC S5, mirrored and sent back. For visualization, the
received count value is transferred to the output area ABO.

Description of the blocks

Table 2-20
Block Symbol Description

OB 100 Startup Startup OB

OB 1 Main Cyclic OB

FB 5 ConnManagerProgiD4 Management of connection ID 4

DB 29 InstConnManagerProgiD4 Instance DB of FB 4
(+send/receive data area)

DB 25 ConnectParamID4 Connect parameter ID4

DB 24 InstTCONID4 Instance DB TCON ID 4

DB 28 InstTDISCONID4 Instance DB TDISCON ID 4

DB 26 InstTSENDID4 Instance DB TSEND ID 4

DB 27 InstTRCVID4 Instance DB TRCV ID 4

OB 100 (startup OB)

After having restarted the S7-1500 CPU, the connect enable bit "statConnlD4” is
reset. It has the effect that a passively programmed connection is set up in the
cyclic program.

OB 1 (cyclic OB)

Via the enable input "E 0.2” (abortReq), the OB1 calls FB 5 which manages the
OUC communication.

FB 5 (TSEND/TRCV management)

In FB 5, it is checked via the connect enable bit whether the CPU is restarted. If
this is the case, the passive ISO-on-TCP connection is set up via the OUC block
TCON.

If the connection has been established successfully, the data are received by the
SIMATIC S5 via the cyclically called OUC communication block TRCV. To visualize
the ongoing communication, a count value is copied to an output area (AB 0) of the
S7-1500.

The count value received by the SIMATIC S5 is located in the instance data block
of FB5 in the static tag "statRcvData” and is copied to the send area of the instance
data block "statSendData” for sending.

Via a send enable "E0.1”, these data are mirrored and sent back to the SIMATIC
S5 every of 500 ms.

In addition, the received data are checked.

- The data are cyclically checked for a deletion identifier ("A1A1”) being
available. In case of a match, the count value is reset.

- The ongoing communication of the OUC communication is visualized via the
output area of the S7-1500.
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The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 sends and receives data via an active 1ISO-on-TCP connection.

Communication program SIMATIC S5

The connection is established from the SIMATIC S5.

oz |

2.7.3
Overview
"o
E OB 22
Startup
£
OB 1
Main
Function

Via the connection actively established by the SIMATIC S5, data are sent
bidirectionally with a count value to the S7-1500 every second. From there, this
count value is mirrored and sent back. After the data have been received, this

2%

SYNCHRON

HTB

»

User
blocks

FB
HTB SEND

HTB
RECV_ALL

Handling
blocks

count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent to the
S7-1500 and the count value is reset.

Description of the blocks

The following blocks contain the communication program of the S5-CPU.

“=» SEND DB

| RECV_DB

&

Data blocks

Table 2-21
Block Symbol Description
OB 21 Startup_0OB21 Startup OB (restart/warm start)
OB 22 Startup_0OB22 Startup OB (network/cold start)
OB 1 Main User program call of FB 33 and of the HTBs
SEND/RECEIVE ALL
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Block Symbol Description

FB 31 ID4_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBS).
Increase of count value in the data

FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)
FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:= 0)
FB249 HTB_SYNCHRON Handling block SYNCHRON

DB 61 - Data area for sending

DB 51 - Data area for receiving

OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

e The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

e Aninternal startup bit (M 190.5) resets the initial count value.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:
e This example scenario 4b is started via the enable bit (M 130.1).

e Call of the user communication block ID4_S7 (FB 31) which calls the send and
receive functions via S5 handling blocks (HTBs) and increments the count
values in the data area.

e Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB31 (ID4_S7CP)

The function block FB 31 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of

data.
¢ An enable of the communication is initiated via the startup bit M 190.5
(0OB21/22).

¢ After the data have been received, this count value is checked in the S7-1500,
incremented by +1 and sent back to the SIMATIC S5 at the next send trigger of
the S7-1500. The data received by the SIMATIC S5 are transferred to DB101.

e A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.
HTB_SEND block: ANZW: MW65 PAFE: MB69
HTB_RECEIVE block: ANZW: MW55 PAFE: MB59
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2.7.4 Connection configuration in the S7-1500 CPU

Prerequisite

All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps
described in the next section.

Configuration

For configuring a "parameterized” ISO-on-TCP connection via a S7-1500 CPU, the
following settings in TIA Portal are required. Make corresponding hardware and
network settings as described in example scenario 1.

3. Create a data block and add a tag of data type "TCON_IP_RFC”. The default
settings for scenario 4b have to be parameterized as follows.

- Enter die module address of the CP1543-1 (in this case: 264) for the
"Interfaceld” tag (1).

- Enter the connection number (in this case: 4) for the "ID” tag (2).

- The value "16#0C” of the "ConnectionType” tag (3) defines the connection
type "ISO-on-TCP”.

- Enter the value "false” for the "ActiveEstablished” tag (4) to define the
passive connection establishment of the S7-1500 station.

- Enter the IP address of the partner (in this case: of the CP1430 TCP) in the
"RemoteAddress” field (5).

- Enter the remote TSAP (in this case: 43 50 31 35 34 33 2D 31 (hex)
"CP1543-1" (ASC)) and the local TSAP (in this case: 43 50 31 35 34 33 2D
31 (hex) "CP1543-1” (ASC)) in the fields "RemoteTSelector” (6) and
"LocalTSelector” (7), respectively.

Figure 2-2

CP1543_ISOonTCP_conn_program_Verbg_ID4

Name Datentyp Startwert enz  Erreichbar s Sichtbari_ Einstellwert Kommentar
40 v Static
) = v Smric_1 TCON_IP_RFC
@—. Interfaceld HVL_ANY 254/® HWidentifier of IE-interface submodule
4

a =] =]
=
S @ = D CONN_OUC connection reference /identifier
@? ConnectionType Byte 16#0C type of connetion: 12= 150-0n-TCP {18=I500...
6 @ = ActiveEstablished  Bool false active/passive connection establishment
7 4 = v RemoteAddress IP_v4 E] remote IF address (IPv4)
8 a = > ADDR Array(1..4] of Byte T IPv4 address
s lan = ADDR[1] Byte 140 IPu4 address
10 |ao ADDR[2] Byte 140 IPv4 address
1| ADDR[3] Byte 11 IPu4 address
12 [a ADDR[4] Byte 104 IPu4 address
13 €0 = > RemoteTselector  Tselector remote transport selector
14 @ TselLength uint ] length of Tselector
15 @ s » Tsel Array[1.32] of Byte Tselector array
16 4@ = ¥ LocalTselector Tselector local transport selector
17 a TselLength uint ] length of Tselector
8 | s b Tsel Array[1.32] of Byte Tselector array
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7 4@ = » RemoteAddress IP_\V4 remate IP address (IPvd)

8 <@ = ¥ RemoteTselector  Tselector remote transport selector

s la L] TselLength uint 8 length of Tselector

10 a1 = v Tsel Array[1..32] of Byte Tselectorarray

1 = Tsell1] Byte BE16#43 Teelectorarray

12 <@ = Tsel[2] Byte B#16250 Teelectorarray

13 = TEelE] Byte B#16531 Tselectorarray

14 | = Tsel[4] Byte B#16#35 Tselectorarray

15 | = Tsel[s] Byte B#16%#34 Tselectorarray

16 @ = Tsells] Byte B#16233 Teelectorarray

17 <@ = Tsel[7] Byte B#1622D Tselectorarray

18 @ = Tsel8] Byte B#16531 Tselectorarray

19 |a = Tsel[9] Byte 1620 Tselectorarray

20 <@ = Tsel[10] Byte 6#0 Tselectorarray

9 @ = ¥ Localtselector Tselector lacal transpart selector

10 - = Tsellength Ulnt 8 length of TSelector

11 | = v Tsel Array(1.32] of Byte Tselector amray

@T = Tsell1] Byte B#16543 Teelector array

13 @ = Tsell2] Byte B#16#50 Tselector array

14 | = Tsel[3] Byte B#16#31 Tselector amray

15 | = Tsell4] Byte B#16#35 Teelector amray

16 - = Tsells] Byte B#16#34 Tselector array

| = Tsell6] Byte B#16#33 Tselector amray

18 | = Tsel[7] Byte B#16#2D Teelector amray

12 = Tsells] Byte [E[ 216831 Tselector array

20 @ = Tsellg) Byte 1620 1 Tselector array

21 @ = Tsel[10] Byte 6#0 Teelector amray
2.7.5 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

The following settings are used to establish an "active” ISO-on-TCP DUPLEX
connection to the CP1543-1.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 6 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "active” connection for scenario 4b in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

The connection configuration is largely identical to chapter 2.2.5. Follow the steps 1
to 8 described in that chapter and complete the configuration following the steps
described below.

9. For this example (scenario 4b), two ISO-on-TCP connections (transport
connections RFC 1006) are required.
To set up the "active” connection, the job "1 of 2” must be parameterized as a
SEND type. In the subsequent mask of the job, the TSAP "CP1543-1" has to
be entered. The job "2 of 2” must be set up as a RECEIVE job type.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 73



© Siemens AG 2019 All rights reserved

2 Engineering

Enter

- for the passive ISO-on-TCP connection under (1) the job number ANR
"1027,

- under (2) the job type: "SEND”,

- under "Transport addresses” (3) the local TSAP "CP1543-1” and under (4)
the remote TSAP "CP1543-1",

- under "Number of jobs per TSAP” (5) "1 of 2”.

- under the "Active/passive” parameter (6) the connection establishment "A”
(active).

Transport Connection (TCP-RFC1886> Source: GC:TCP1438A.TCP

SSNR offset ANR

Joh type fAictiverspassive AP

Read urite (Y-HN> TCP Heep—filive (¥-N>
Humber of jobhs per

Transport addresse

Loc. parameters: Rem. parameters:

Hostname
IP address

TSAP CASC) = P1543—1 TSAFP C(ASCY
TSAP C(HEX)> 43 58 31 35 34 33 2D 31 TSAFP C(HEX>
1 TSAP length

10. Now, create job 2 of 2 with "+1” (F1).
Enter

- under (1) the job number ANR with "2,
- under (2) the job type: "RECEIVE”.
- Click on "OK” (F7) to confirm the settings.

COM1438TCP/IP U2 A7e%]]
Transport Connection <(TCP~-RFC1886> Source: GC:TCP1438A.TCPF <OFFLINE>

S8NR offset a ANR
Job type HERECEIUE] o Activespassive C(A/P> :
Read /urite <(¥~-N> ICP Keep—-Alive (¥-/N> :

Mumber of jobs per

Transport addressze
Loc. parameters: Rem. parameters:

: CPUis588
14A.148.111.182
TSAP {ASC> : CP1543-1 TSAF <ASC> CP1543-1
TSAP (HEX> : 43 58 31 35 34 33 2D 31 TSAP ¢HEX> = 43 5@ 31 35 34 33 2D 31
TSAFP length: 8 TSAP length: 8

w9 § .y __§ 3 Iy
i +1 2 -1 3 INPUT 4 DELETE & 6 7 OK 8 SELECT

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 74



© Siemens AG 2019 All rights reserved

2 Engineering

2.8

2.8.1

Overview

Scenario 5 — Communication via programmed OUC
(compact instructions) and internal CPU interface

Mode of operation

This scenario presents a variant of the OUC communication, in which the S7-1500
station uses the compact OUC block "TSEND_C” to send data to the SIMATIC S5.
In this case, the receipt of the data is implemented via the standard OUC block
TRCV.

Via the CP1430 TCP, the S7-1500 station actively establishes an ISO-on-TCP
connection to the SIMATIC S5 using its internal CPU interface.

For this connection, the SIMATIC S5 uses the standard handling blocks
SYNCHRON/SEND/RECEIVE. In the CP1430 TCP, the ISO-on-TCP connection in
the SIMATIC S5 is configured as a "passive” duplex connection.

Sequence of the programmed OUC communication between S7 and S5 via compact
instructions

The figure below schematically shows the connection established and the data flow
between SIMATIC S5 and SIMATIC S7-1500 using the programmed SEND and
RECEIVE mechanism via ISO-on-TCP.

SIMATIC S5 CPU SIMATIC S7-1500 CPU
CP1430 Conn. PNIO-SS
Ol FB @ TCP establ.
HTB ' R
!‘ Connection
SYNCRON .
= SEND configuration Connection
ﬂ; cc
SEND job trigger A_NR
SHETNBD e TSAP 1 @
3 S - RECEIVE
’é; Data FB
—D > TRCV
SEND Value 1 <
ALL Value 2 Acknowledgment Value 1
Value 2
FB40 ﬁs @
#. structure of
RECEIVE R /| cdgment 58 connection
’?E——@— RECEIVE ready to receiyve pata s < TSEND_C
1 ps
HTB / TSAP 1
RECEIVE s Value ] SEND/RCV
ik | Value 1 |e—"| Value
EB Value 2
RECEIVE
ALL
SEND
B
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Table 2-22

No.

Process

Startup of the SIMATIC S5 and synchronization with the CP1430 TCP.

The job trigger of the OUC block TSEND_C is performed every second. With the
first triggering, the block establishes an active connection. If the connection has
been established successfully, the data are sent to the SIMATIC S5. The connection
remains established.

The SIMATIC S5 transfers the SEND job to the CP1430 TCP via HTB SEND. The
data are transferred from the SIMATIC S5-CPU (data block) to the CP1430 TCP via
the SEND ALL handling block.

The received data are transferred to the S7-1500 CPU via the cyclic processing of
the OUC block TRCV. If the data have been received successfully, this is shown by
a positive acknowledgment and signaled at block parameter NDR. Otherwise, a
negative acknowledgment will be sent for the job.

The cyclic processing of the HTB RECEIVE block in the S5-CPU ensures readiness
to receive between the CPU and the CP1430 TCP. The data are transferred from
the CP1430 TCP to the data block of the SIMATIC S5-CPU via the RECEIVE ALL
handling block.

28.2 Communication program in the SIMATIC S7-1500

The

Overview

*_____
OB 100
Startup

QB

following blocks contain the communication program in the S7-1500 CPU.

B
RecvData

B

ConnManager TSEND_C
ParamID6
OB 1 I.EFB
Main TRCV

45

> TDISCON

FB

FB 6

\ 4

User OUC system
blocks blocks
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Function

The OUC block TSEND_C is used to actively establish a connection via the
integrated PNIO interface of the CPU by calling the FB 6
(ConnManagerParamID6). As soon as the connection is established, the data are
exchanged via the communication blocks TSEND_C and TRCV.

Via the connection, data are sent bidirectionally with a count value from the

SIMATIC S5 to the S7-1500 every second. From there, this count value is mirrored
and sent back. After the data have been received, this count value is increased by
+1 and sent again.

Note The mixed variant of the OUC blocks TSEND_C (compact instruction) and TRCV
(single instruction) used in this example scenario is recommended, if only one
connection ID shall be used for sending and receiving the data.

Further details and information concerning this mixed operation are given in the

following entry (109479564).

Block Symbol Description
OB 100 Startup Startup OB
OB1 Main Cyclic OB
FB 6 ConnManagerProgID6 Management TSEND_C ID 6
DB 35 InstConnManagerProgID6
DB 25 ConnectParamID6 Connect parameter ID 6
DB 4 InstTSEND_C_ID6 Instance DB TSEND_C ID 6
DB 3 InstTRCV_ID6 Instance DB TRCV ID 6
DB 100 ParaDblD6_TSEND_C Parameter DB TSEND_C
DB 200 ParaDbID6_TRCV Parameter DB TRCV
DB 110 DataTSEND_C Send data area
DB 210 DataTRCV Receive data area
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Communication program SIMATIC S5

The following blocks contain the communication program of the S5-CPU. In this
scenario, the S5 sends and receives data via a passive 1SO-on-TCP connection.
The connection is established from the S7-1500 CPU.

P

2.8.3
Overview
“los
OB 22
Startup
=
OB 1
Main
Function

v

S

SYNCHRON

HTB

,é;w

- -
HTB SEND | | o5

“=» SEND_DB

FB

=, M— *
EB

HTB

SE%I !

n

&

HTB RECV |
]

RECV_DB

FB yTB

User
blocks

Handling

RECV_ALL

Data blocks

blocks

Via the connection actively established by the S7-1500 CPU, data are sent
bidirectionally with a count value from the SIMATIC S5 to the S7-1500 every

second. From there, this count value is mirrored and sent back. After the data have

been received, this count value is increased by +1 and sent again.

In case of the SIMATIC S5 CPU being restarted, a deletion identifier is sent and
the count value is reset.

Description of the blocks

The following blocks contain the communication program of the S5-CPU.

Table 2-23
Block Symbol Description

OB 21 Startup_0OB21 Startup OB (restart/warm start)

OB 22 Startup_0OB22 Startup OB (network/cold start)

OB 1 Main User program call of FB 33 and of the HTBs
SEND/RECEIVE ALL

FB 35 ID6_S7 Time-triggered call of the send and receive
functions via S5 handling blocks (HTBS).
Increase of count value in the data
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Block Symbol Description
FB244 HTB_SEND Handling block SEND (-All A-NR:= 0)
FB245 HTB_RECEIVE Handling block RECEIVE (-All A-NR:= 0)
FB249 HTB_SYNCHRON Handling block SYNCHRON
DB 110 - Data area for sending
DB 111 - Data area for receiving

0OB21/0B22 (STARTUP OBs)
The following functions are implemented in the startup of the SIMATIC S5-CPU:

e The set interface (interface no. = 0) of the CP1430 TCP is initialized and
synchronized via the handling block "HTB_Synchron” (FB 249).

e Aninternal startup bit (M 160.5) resets the initial count value.

OB1 (cyclic OB)
The following functions are processed in the cyclic OB1 of the SIMATIC S5-CPU:
e This example scenario 5 is started via the enable bit (M 130.6).

e Call of the user communication block ID6_S7 (FB 35) which calls the send and
receive functions via S5 handling blocks (HTBs) and increments the count
values in the data area.

e Call of the handling blocks SEND ALL and RECEIVE ALL for data transfer to
the CP1430 TCP.

FB35 (ID6_S7)

The function block FB 35 contains the time-triggered call of the send and receive
functions in which a simple simulation program demonstrates the exchange of
data.

¢ Communication is initiated via the startup bit M 160.5 (OB21/22) and the
enable bit (M 130.6).

e Every second (clock memory bit), a count value (DB110) is sent to the S7-1500
CPU via the 1SO-on-TCP connection.

¢ After the data have been received, this count value is checked in the S7-1500,
incremented by +1 and sent back to the SIMATIC S5 at the next send trigger of
the S7-1500. The data received by the SIMATIC S5 are transferred to DB101.

e A simple error analysis regarding the connection status is done by storing the
indicator words and parameter error bytes.
HTB_SEND block: ANZW: MW100 PAFE: MB104
HTB_RECEIVE block: ANZW: MW115 PAFE: MB119
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2.8.4 Connection configuration in the S7-1500 CPU

Prerequisites

All network-side settings of the S7-1500 CPU and of the CP1543-1 used in TIA
Portal are structured identically for all scenarios.

For the corresponding configuration steps, proceed as described in chapter 2.2.4
steps 1 and 2 of scenario 1 and complete the configuration following the steps
described in the next section.

Configuration

In this scenario 5, all required connection parameters of an 1ISO-on-TCP
connection are pre-assigned and set up via the user program.

The CONNECT parameter of the OUC block TSEND_C is used to configure the
predefined structure (TCON_IP_RFC) of an 1ISO-on-TCP connection as follows.

3. Create a data block and add a tag of data type "TCON_IP_RFC”. The default
settings for scenario 3 have to be parameterized as follows.

Enter die module address of the S7-1500 CPU (in this case: 64) for the
"Interfaceld” tag (1).

Enter the connection number (in this case: 6) for the "ID” tag (2).

The value "16#0C” of the "ConnectionType” tag (3) defines the connection
type "ISO-on-TCP”.

Enter the value "true” for the "ActiveEstablished” tag (4) to define the active
connection establishment of the S7-1500 station.

Enter the IP address of the partner (in this case: of the CP1430 TCP) in the
"RemoteAddress” field (5).

Enter the remote TSAP (in this case: 43 50 55 5F 31 35 30 63 (hex)
"CPU_150c” (ASC)) and the local TSAP (in this case: 43 50 55 5F 31 35
30 63 (hex) "CPU_150c” (ASC)) in the fields "RemoteTSelector” (6) and
"LocalTSelector” (7), respectively.

CPU_IS0onTCP_ConDB_progr_Verbg_TSEND_C_ID6

Name Datentyp Startwert Remaney rreichbar a..  Sichtbari.. Einstellwert  Kommentar
1 |40 v Static
N @ v6 TCON_IP_RFC =] = =]
== Interfaceld HWL_ANY 64 e! Hidentifier of [E-interface submodule
= D CONN_OUC [3 connection reference | identifier
= ConnectionType Eyte 1620C type of connetion: 12= 150-on-TCP (18=I150-0...
a = ActiveEstablished  Bool true activelpassive connection establishment
7 @ = v RemoweAddress  IP_V4 /® remote IP address (IPvd)
& = ¥ ADDR Array[1..4] of Byte IPu4 address
a |a = ADDR{1] Byte 140 IPu4 address
10 | = ADDR[2] Byte 140 IPv4 address
1 | L] ADDR[3] Byte m IPu4 address
12 |a = ADDR[4] Byte 104 IPu4 address
13 40 = » RemoteTselector  Tselector remote wransport selector
1440 = » LocalTselector Tselector local transport selector
7 <@ = » RemoteAddress IP_V4 remote IP address (IPv4)
& <@ = ¥ RemoteTselector  Tselector remote transport selector
s |a . TselLength uint 8 length of TSelector
10 < = v Tsel Array(1..32] of Byte Tselector amray
@'ﬁi- Tsel1] Byte B# 16543 Teelector array
2 |l = Tsel2] Byte B#16#50 Tselector array
13 = Tsel[3] Byte B#16%#55 Tselector amray
4|a = Tsell4] Byte B#16#5F Tselector array
s lan = Tel[s] Byte B216#31 Tselector array
6 o = Tsell6] Byte B#16#35 Tselector amray
7 = Tsel7] Byte B#16#30 Tselector array
& lan = Tselfs] Byte B216%63 Tselector array
s «m = Tsel[s] Byte 1620 Tselector amray
0| = Tsell10] Byte 640 Tselector array
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9 4@ = v LocalTselector Tselector local transport selector
10 | = TselLength uint 8 length of Tselector
<o = v Tsel Arrayl1.32] of Byte Tselector array
@—u—- Tsell1] Byte B#16#43 Tselector array
3 |am = Tsell2] Byte B#16#50 Tselector array
14 | = Tsell3] Byte B#16%55 Tselector array
15 lam Tsell4] Byte B#1655F Tselector array
16 | Tsells] Byte B#16#31 Tselector array
17 |l Tsells] Byte B#16#35 Tselector array
18 |a Tsell7] Byte B#16#30 Tselector array
18 | Tsel[8] Byte B#16%63 Tselector array
20 |a@ Telg] Byte 620 Tselector array
21 @ Tsel[10] Byte Tselector array
2.8.5 Connection configuration in the CP1430 TCP (SIMATIC S5)

Introduction

Make the following settings to establish a "passive” ISO-on-TCP DUPLEX
connection to a S7-1500 CPU with an integrated PROFINET interface.

Note The CP1430 TCP configuration file "TCP1430A.TCP” already contains the
complete configurations for all 7 example scenarios. Thus, after loading the
CP1430 file, all other connections are also available "offline” in the CP1430 TCP.

Configuration

The "passive” connection for scenario 5 in the CP1430 TCP is created using the
"SINEC NCM COM 1430 TCP” configuration tool.

Note The "SINEC NCM COM 1430" configuration tool is an additional software that is
integrated in STEP 5 to configure the CP1430 TCP. This software is not included
in the standard STEP 5 package and must be installed additionally.

The connection configuration is largely identical to chapter 2.2.5 Connection
configuration in the CP1430 TCP (SIMATIC S5)”. Follow the steps 1 to 8 described
in that chapter and complete the configuration following the steps described below.

9. For this example, two ISO-on-TCP connections (transport connections RFC
1006) are required.
To set up the "passive” connection, the job "1 of 2” must be parameterized as a
RECEIVE type. In the subsequent mask of the job, the TSAP "CPU_150c” has
to be entered. The job "2 of 2” must be set up as a SEND job type.
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Enter

- for the passive ISO-on-TCP connection under (1) the job number ANR

II53”,
- under (2) the job type: "RECEIVE”,

- under "Transport addresses” (3) the local TSAP "CPU_150c” and under (4)

the remote TSAP "CPU_150c”,
- under "Number of jobs per TSAP” (5) "1 of 2”.

GCOM143BTCP/IP U2 a7E4H]i

Transport GConnection {(TCP-RFC1886 > Source: GC:TCP1438A.TCP <OFFLINE>

SSNR offset H ] AMR
HERECEIVE e

Joh type

Read urite C(¥-N> |
Mumber of jobs per TSAP : 1 of 4 e

Transport addresses:

fAictivespassive <(A-P>
TCPF Heep—flive (Y-HN>

Loc. parameters: Rem. parameters:

Hostname

TSAP (ASCY : WL e
TSAP (HEX) 43 58 55 5F 31 35 38 63
TSAP length: ;i

g 9§ 5 4
i +1 2 -1 3 INPUT 4 DELETE 5

10. Now, create job 2 of 2 with "+1” (F1).
Enter

- under (1) the job number ANR with "153”,
- under (2) the job type: "SEND”.
- Click on "OK” (F7) to confirm the settings.

IF address :
TSAF CASC)> :
TSAP C(HEX®> : ;
TSAP length:

L § 5
5 ?

Transport Connection ¢TCP-RFC1886> Source: GC:TCP1438A_.TCF {OFFLIHNE>

S5MR offset ANR
Joh type

Read-surite (¥-N>
Number of johs per : 2 of 2

Transport addresses

fictive-spassive CASP) -
TCPF Heep—fAlive <(Y¥-HN>» :

Loc. parameters: Rem. parameters:

Hostname

IP address
TSAP (ASCD
TSAP (HEX)

TSAPF CASC) CPU_158c
TSAF C(HEX> 43 5@ 55 5F 31 35 38 63
TSAP length: &

I I
i +1 2 -1 3

0
IMPUT 4 DELETE &
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2.9 Commissioning

2.9.1 Overview of the communication relations

The example programs are designed in such a way that all example scenarios are
completely included in the S5 project. They can be enabled or disabled via enable

bits. The following overview shows how all communication resources and the

enable bits are assigned to the corresponding scenarios in the SIMATIC S5-CPU.

Table 2-24
SIMATIC S5 SIMATIC S7
@ o a
m = < ‘<’() 8 s
o < - S} o
= < @ o ) £ S
g3 E 2 2 £ £
() — c =
o o] ] o (0] o
N > T o g
Q o
3 —
1 FB40 | M130.5 | FETCH: 113 | CP1543-F - -
WRITE: 114 | CP1543-W - -
2a | FB33 | M130.3 | SEND: 133 | CPU_150a | TSEND/ 105
RECV: 33 CPU_150a | TRCV
2b | FB34 | M130.4 | SEND: 143 | CPU_150b | TSEND/ 5
RECV: 43 CPU_150b | TRCV
3 FB32 | M130.2 | SEND: 122 | CP1543-2 | TRCV_C/ 7
RECV: 22 CP1543-2 | TSEND
4a | FB30 | M130.0 | SEND:; 103 | CP1543-0 | TSEND/ 104
RECV: 3 CP1543-0 | TRCV
40 | FB31 | M130.1 | SEND: 102 | CP1543-1 | TSEND/ 4
RECV: 2 CP1543-1 | TRCV
5 FB35 | M130.6 | SEND: 153 | CPU _150c | TSEND_C/ 6
RECV: 53 CPU_150c | TRCV
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2.9.2

Loading the S7-1500 programs

Prerequisites

The instructions for commissioning always refer to a fully reset S7-1500 station.

If another example scenario is already loaded in the S7-1500, some other loading
status messages might occur in TIA Portal. These will not be described here. For
details, refer to the "Help” of TIA Portal.

In SIMATIC S7-1500, the example scenarios are always assigned to a configured
station. For an overview of the assignment of the scenarios to the station names,
refer to Table 2-4 or Table 2-28.

This chapter exemplarily describes how to download the S7-1500 station
"PLC_Sz1 F-W_S5-CP1430TCP” for testing scenario 1 "Communication via
FETCH/WRITE and CP1543-1".

The procedure is completely identical for all other S7-1500 stations.

Commissioning the station

The table below shows how to commission the S7-1500 controller with the test
project for scenario 1.

Table 2-25

No Action

1. Unzip the "109482475_Comm_S71500_PROJ_v10.zip” file into a directory of your
choice. This folder contains the TIA project for all connection scenarios.

A programming device with the TIA Portal software or higher being installed is
required.

Open the STEP 7 project "T_COMM_S7-1500_S5org.apXX”.

In the overview of the TIA project, select the S7 station the connection scenario of
which you want to use (for the overview see Table 2-4).

Devices
500 2 [ B
5
~ [ ] T_COMM_57-1500_S50rg o
B¢ Add new device _&(\
o Devices & networks &
v [[PLC_S21_FW S5CP1430TCP[CPU 15163 PN/DP] |

» [ PLC_523_S-R_CP_TRCV_C_ID7 [CPU 1516-3 PN/DF]
» [l PLC_S24_S-R_CP_ID4_ID104 [CPU 1516-3 PN/DF]
» [l PLC_Sz5_S-R_CPU_TSEND_C_ID6 [CPU 1516-3 PN/DF] Profilschiene_0
+ [gf common dats
» [5]) Documentation settings
» [ Languages & resources
» i@ Online access
+ [ Card ReaderiUSB memory
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No

Action

Devices

4. Now, load the respective station into your hardware. Right-click to select (1) the
selected S7 station. Select the "Download to device” menu item (2) and then
"Hardware and software” (3) to get to the "Transfer” screen.

Project tree m 4

HOO

¥ ] T_COMM_57-1500_S5org
B Add new device
g Devices & networks

1 SR

g /1 sR
J/PLC_1_5R,

@? Commong

13 @ Language
+ g Online acces:
» [ Card Readeril

(

<]

» [=]) Document|

A oovinioad to device

A ‘ Reference pra &

- Jla]

Open

Open in new editor

Open block/PLC data type.. F7
¥ aur Crrl+X
Crl+C

¥ Delete Del
Rename F2

A Go to topalogy view
oy Go to network view

Compile 3

Backup from online device

& Goonline Crl+K

N Go offline Crrlem
@/ Online & diagnastics Ctrl+D
& napshot ofthe monitor values

Applysnapshotvalues as startvalues b

Startsimulation Crl+Shift+X
i Compare »
X Cross-references F11

& call structure
| Assignment list

&) Print_. CrrleP
&b Print preview...

[+ Export module Iabeling strips ..

i} Properties... Alt+Enter

Profilschiene_0

Hardware and so

Hardware configuration
Software (only changes)

+ | Details view

'1:? : < LY @.
b
\1'& \‘) -\06& ﬁldi
& & \’O;f‘ &
S & ¥ P
0 2 3 4 5
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No

Action

(1) Set the "Type of the PG/PC interface” to "PNIE”.

(2) Select the network card of the local PG to which the S7-1500 is connected.
(3) Under "Connection to interface/subnet”, select the "PNIE_2” interface of the
project.

(4) Then, start searching for nodes by clicking "Start search”.

(5) Select the matching S7-1500 CPU that has been found and load the project into
the station by clicking "Load”.

Extended download to device X

Configured access nodes of "PLC_1_S-R_CP1543-1_ID4_ID104"

Device Device type Slot Type Address Subnet
PLC_1_S-R CP1543-1.. CPU15163PNIDP 1X3 FROFIBUS 2
CPU 15163 PNIDP 1 X1 PNIIE 140.140.111.103 PMNIIE_2
———— ]
CPU 15163 PNIDP 1 X2 PNIIE 192.168.1.1
CP1543-1_1 CF1543-1 2xa FNIIE 140.140.111.102 PNIIE_2
Type of the PGIPC interface: ﬁ_PNI’IE I \1) i
{ .
PGIPC interface: [[RM £5i% AX88179 USE 3.0 to Gigabit Ethek 2 @
Connection to interface/subnet: | PNIE_2 { 3 \ ‘V‘ @
\ )5 —
| ~— -] ©

Compatible devices in target subnet: @ Shaw all compatible devices

Device Device type Type Address
plc_1_passiv_fetch-wri.. 57-1500 CP FNIIE 140.140.111.102 FLC_1_passiv_FET...
PLC_1_passiv_FETCH-W...[CPU 1516-3 PNIDP  PNI/IE 140.140.111.103 IPLC717pESS\V7FET...
= — PRIIE Access address —=

Target device

[T Flash LED
Start search
Online status information:
€ scencompleted. 2 compatible devices of 4 accessible devices found. lz‘
2 Retrieving device information_.. —
Scan and information retrieval completed.

[] Displayenly error messages

5
| Load | Cancel

293

Prerequisite

Loading the SIMATIC S5 program

The instructions for commissioning always refer to a fully reset S5 station.

A prerequisite for commissioning and loading the SIMATIC S5 is that the STEP 5
V7 software and NCM COM 1430 TCP are installed on the engineering station.

The engineering station has to be connected to the CPU 944 via the RS232 cable.
The S5-CPU can be started after the program file has been loaded successfully to
the S5-CPU and after the connection configuration of the CP1430 TCP has been

made.

After startup of the SIMATIC S5-CPU and synchronization of the CP1430 TCP, the
corresponding example scenarios can be enabled or disabled by setting enable
signals via the corresponding memory bits (see Table 2-24).

Note

After having restarted the SIMATIC S5-CPU, the CPU and the CP1430 TCP

should now change to the RUN mode (LED). If the CPU remains in the STOP
mode, the corresponding S5-CPU error messages have to be output (via STEP 5
"online” diagnoses USTACK/BSTACK).
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Commissioning the S5-CPU
The table below shows how to commission the S5 station.

Table 2-26
No. Action
1. Unzip the "109482475 Comm_S5 PROJ_v10.zip” file into a directory of your
choice.
2. Start your STEP 5 package and select the "Bausteine” ["Blocks”] menu. Under
"Programmdatei” ["Program file”] (1), double-click (2) to navigate to your unzipped
S5 project folder.
Select your S5-CPU file "AG115@ST.s5d”.
C:\STEP5~S5_DATEN~NONAMEPY . INI
5  Optionen | /6 EPROM ||7 auL-Bateh || L
1 AG 2 Bausteine ||3 Symbolik ||4 Dokumentation |
Frogrammdatei L 1 RY
—>C:\8TEPS~AG115TT1
efw;. Programndatei e
GQuerverweisliste AG115EXR. IMI
—>C:\STEPS\AGI15T~1
[¥] mit Hommentaren Darstellung:= AWL
[ 1 mit Quersumme Al/L-Adreszen: WORD
< Historie Fi1 >
DOK-Bausteinzuwordnung= nur # < Editieren F2 >
FB-Fi—lorkopf : fuer Datei und AG verwenden < UWaehlen F3 >
< Maechste F4 >
< Info F? >
OESEERERRERE < Abbruch ESC > < Projekt... F6 » < Hilfe Shift+F8 >
3. Now, go to the "AG” menu (1) and set your interface to "AS511”. Under "Parameter”

(2), enter the interface you are using. In this case, the standard "COM 1” interface
has been used. Then, click "Uebernehmen” ["Apply”] (3) to confirm your settings.

C:\STEP5~S5_DATEN\NONAMEFX . INI
|5 Optionen  |[6  EPROM ||7 avL-Baten || |
Jl AG 1 |2 Bausteine ||3 Symbolik ||4 Dokumentation |

Betriehsart: Online flenderbarkeit: Zyklisch

AG-Typ: AG 115 U CPU-Kennung <CPU943

Schnittstelle: AS511

Parameter: COM1: Standard

Pfadname L

Pfaddatei [NONAMEAP . INI 1

—» im Systemkatalog

Pfadoption: Mein
{ Historie Fi >

[ 1 Aenderungen auch in Programmdatei aktualisieren < Editieren Fz2 >
< Waehlen F3 >
< MNaechste F4 >
< Info F? >

DEEEFRENREnE < nbbruch ESC » { Projekt... F6 > < Hilfe Shift+F8 >
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No. Action
4. (1) In the STEP 5 main menu, double-click to select the menu items "Datei” ["File”]
> "Bausteine” ["Blocks”] > "Uebertragen” ["Transfer”] or press the function key "F5”.
l_ Editor Test AG Uerwaltung Dokumentation Wechsel
Projekt > |
DOS-Uerzeichnis > Uerzeichnis ...
DOS—Datei >
PCP/M-Datei > Uergleichen ...
Loeschen ...
DOS-Kommandos Ctrl1+F18 Komprimieren ...
Beenden Shift+F4
Projekt: C:\STEP5.85_DATEN\NONAMEPX.INI STEP 5/8T
F FIDENAGENN F F[Beenden | F[Steu Ausg F[Stat Bst |
1 Edit DB 3 Bstlz 4 ProjEinst 5 Bst ueb. 6 Ugl Bst >>
mit TAB weitere Tastenbelegungen
5. (2) In the transfer screen, select the transfer mode from "Programmdatei” [program

file] to "AG”.
(2) Under "Auswahl” ["Selection”] > "Bausteinliste” ["Block list’], select type "B” (all
blocks).

(3) Start transfer to the S5-CPU by clicking "Uebertragen” ["Transfer"].

= STEP 5 HEl

Baustein{e) uebhertragen
Uebertragen von
1) Frogramndatei [AG115G@8T .85D1
M <) a6 —>C:NSTEP5NAG115T™1
[— nach
¢ 2 Programmdatei AG-Typ: AG 115 U CPU-Kennung CPU?43
<®> AG Pfadname =
— Auswahl 5 )
(%> Bausteinliste [_]
¢ > Baustein [0B21 1 nach [ 1
¢ 2 gesamte Datei
< Historie F1 >
< Waehlen F3 >
E;) ¢ Info F? >
< Abbruch ESC > < Optionen F&6 > < Hilfe Shift+F8 >
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Commissioning the CP1430 TCP
The table below shows how to commission the CP1430 TCP.

First, connect the engineering station with the installed NCM COM 1430 TCP
software to the PG interface of the CP1430 TCP.

Table 2-27
No. Action
1. (1) In STEP 5, start your additional software NCM COM 1430 TCP by double-

clicking the menu item "weitere...” ["Further programs”] or press the F9 key.

| Datei Editor Test AG Uerwaltung Dokumentation NEEHSEN Hilfe

Projekt: C:\STEP5\85_DATEN-NONAMEFX.INI STEP 5/8T

F[Edit AG | F'DB AG | F[BstUz AG | F  Beenden | F[Steu Ausg F/Stat Bst |
1 Edit 2 DB 3 Bstl=z 4 ProjEinst 5 Bzt ueb. & Ugl Bst >>

mit TAB weitere Tastenbelegungen

2. (1) Under "Database file”, navigate to your unzipped CP1430 TCP file
"TCP1430A.TCP”.

(2) Set the status to "online”.

(3) Click "OK” to confirm the settings.

SINEC NCMESz:I¥P]
Basic Settings

F14301F o Status : TIALTINGS 9
Database file EENCIREINT CP1 43080 . TCP|

Documentation : Footer OFF]

Printer output OFF

Printer file H E = RTLISDR. INI
Footer file = HEMONAMEF1 ML, bE

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 89



© Siemens AG 2019 All rights reserved

2 Engineering

No. Action

3. (1) Under "Transfer”, select the transfer option "FD -> CP”.
Now, switch the RUN/STOP switch of the CP1430 TCP to position "STOP”.

= File Edit CP-Functions Test Utilities COM 1438 TCP/IP

CP->FD C

FD—>*Memory Card
Memory Cawrd->FD
Delete Memory Card

4. (1) Check whether "TCP1430A.TCP” has been set for "Source file” and start
transfer by clicking "Total” (2).

COM143ATCP-IF V2. A7E43i9]
Database Transfer FD to CP

Source file ICBHT CP1438A . TCP| o

Destination: CP

F_F‘O‘F_F_F_F_F
1 SINGLE 2 TOTAL 3 4 5 ] ?

5. After having loaded the der CP1430 TCP, switch the RUN/STOP switch to position
"RUN” again. The CP will change to the RUN mode (RUN LED) only, if
synchronization occurs via a restart of the CPU.

After the CPU and the CP have been loaded, the SIMATIC S5 can be started via
the RUN/STOP switch of the CPU. Error-free startup and synchronization of the
CP1430 TCP can be recognized from the CPU and the CP1430 TCP being in RUN
mode.
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2.10

Operating the Application

The following chapter describes the operation as well as the test and diagnostic

functions of the different scenarios.

Prerequisites

The SIMATIC S5-CPU program and the CP1430 TCP connection configuration
include all example scenarios. The required S5 program blocks and the
corresponding functions are enabled via enable bits after loading the S5 program.

For successfully testing a scenario,

¢ the corresponding enable bit in the SIMATIC S5-CPU must be set,
¢ the corresponding SIMATIC S7-1500 station must be loaded,
e the corresponding enable bit in the SIMATIC S7-CPU must be set where

necessary.
Table 2-28
Scen. S5-CPU S7-CPU S7 station name Description
enable bit Enable bit
1 M 130.5 - PLC_Sz1_F-W_S5- Communication via FETCH/WRITE
CP1430TCP and CP1543-1
2a M 130.3 EO0.1 PLC_Sz2_S- Communication via programmed
R_CPU_ID5_ID105 Open User Communication (single
instruction) and internal CPU interface
2b M 130.4 E0.2 Communication via parameterized
Open User Communication (single
instruction) and internal CPU interface
3 M 130.2 EO0.1 PLC_Sz3 S- Communication via programmed
R_CP_TRCV_C_ID7 Open User Communication (compact
instruction) and CP1543-1
4a M 130.0 EO0.1 PLC_Sz4 S- Communication via programmed
R_CP_ID4_ID104 Open User Communication (single
instructions) and CP1543-1
4b M 130.1 E0.2 Communication via parameterized
Open User Communication (single
instructions) and CP1543-1
5 M 130.6 EO.1 PLC_Sz5 S- Communication via programmed
R_CPU_TSEND_C | Open User Communication (compact
D6 instruction) and internal CPU interface
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2.10.1 Scenario 1 — Communication via FETCH/WRITE and CP1543-1

Prerequisite
Table 2-29

Loaded S7-1500 station Activated enable bit in S5-CPU

PLC_Sz1 passive_F-W_S5-CP1430TCP M 130.5

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

Uariabhlen Steuern C:~STEPS~AGL15T™1~AG115@5T . 55D AG im ZYKLUS
Operanden = Signalzustaende:
ME 138 KM=881 80080

138. KM=8

138. KHM=8

138. KM=8

138. KM=8

1308. KM=8

5511 Direktverbhindung

In this case, the SIMATIC S5 sets up the communication automatically. As, in this
scenario, the SIMATIC S7-1500 station is absolutely passive, no explicit enable
must be set there.

Test and diagnostics of communication in the SIMATIC S7-1500

To monitor the FETCH and WRITE functions in the SIMATIC S7-1500, call the
watch table "BEO_Sz1 Fetch-Write” in TIA Portal.

The ongoing communication (continuous count value) can be monitored via the
data areas of the FETCH (1) and WRITE areas (2) as well as via the output byte
(AB1) of the S7-1500.

Devices
% QQ EE S o 7 % B
i [Name Address Display format | Monitorvalue | Modify value
= [ T_COMM 57-1500_5 5019 1 *ComFetchDB" fetchData[o] ] %DB113.0BWD  Hex ~] 1681234 1650000
B A 2 *ComFetchDB" fezmum[z@ ADBI1ZDBWE  Hex 162018 1620000
s 3 . *Com\iite D& " writeData[0] %DBT14DEWD  Hex 1640000 1640000

s 'cﬂm‘.wena',w.msuara[1]@ UDBIT4DBMZ  Hex 16201CA 1650000
6 <Add news

oc
2 Wein [081]

2 Starup [08100]

4 FWDataManagement [FC40]

@ Comretchos [08113]

00000 ©

[

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 92



© Siemens AG 2019 All rights reserved

2 Engineering

Test and diagnostics of communication in the SIMATIC S5
To monitor the FETCH and WRITE functions in the SIMATIC S5-CPU, call the

watch table "BB4” in STEP 5.
The count value (4) is cyclically written in the S7-1500 CPU every second and the

mirrored incremented value is read back via the FETCH connection (1).

The communication and connection status of the FETCH (2) and WRITE functions

(3) can be evaluated via the indicator words (ANZW) of the HTBs.

Uariabhlen Steuern
Operanden:

MB

MU
My

DB
Dy
oy

MU
My

DB
by
oy

AS511 Direktverbhindung
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2.10.2 Scenario 2a — Communication via parameterized OUC (single
instructions) and internal CPU interface

Prerequisite

Table 2-30
Loaded Enable bit S7-1500 CPU Activated enable bit
S7-1500 station for scenario 2a (S5-CPU)
PLC_Sz2 S-R_CPU_ID5_ID105 EO0.1 M 130.3

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

As, in this case, the S7-1500 program contains the two example scenarios 2a and
2b, you can activate scenario 2a via the enable bit E 0.1.

Now, the connection will be established by the SIMATIC S7 station.

Test and diagnostics of communication in the SIMATIC S7-1500
The bidirectional data exchange (continuous count value) can be monitored via the
output byte (AB1) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz2_ID105” in TIA
Portal.

s 2tilp|h 7 & 2 [T

i Name Adresse Anzeigefarmat Beobachtungswert
“Sendefreigabe_E0.1" %E0.1 BOOL [H] TRUE

2 "CPU15x¢ para_TSEND_ID105" STATUS Hex 1627000

3 "CPU15x¢ Inst-DB_ISOonTCP_praram_Verbg_ID105".SEND_DATA[S] Hex 16596

4

5 "CPU15x¢c_para_TRCV_ID105" STATUS Hex 1657002

(3 "CPU15%¢_Inst-DB_ISOonTCP_praram_Verbg_ID105".RECY_DATA[S] Hex 16596
"RESET_ID105" E|) %E0.7 BOOL | [@ FALSE
“CPU15x¢ progr_TDISCON_ID105" STATUS Hex 1637000

Please refer to the "online” help for error states or status displays of the OUC
blocks.

The status of the connection can also be checked in the S7-1500 station by means
of the online functions of TIA Portal.

1. In TIA Portal of the station, call the "Device configuration” of this scenario.
2. Go to the station in "online” mode via the "Go online” option in the menu bar.

3. In the "Network view” (1), select the station "PLC_Sz2 S-R_CPU_ID105” (2)
and go to the "Connections” tab (3).

4. In the "Connections” tab (3), select the parameterized 1SO-on-TCP connection
with the local ID "105”.

5. In the "Diagnostics” tab, go to the "Connection information” (4).

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019 94



© Siemens AG 2019 All rights reserved

2 Engineering

6. Under "Connection details”, an established connection can be recognized from
a green marking in the "Online status” (5). In this section, further details of the
connection diagnostics are available.

Devices

Gio© [Z) 2 [¥ Hework| 18 connections # = 5 [ [ Networkoverview | Connections | IO communication

~ ] 7.conm 571500 35019 VB

& Add new device
iy Devices & networks
» [ PLC_S21_passiv_FETCHAWRITE_S5-CP1430TCP [CPU...
o [0 PLC 522 S-R_CPU1500_ID5_ID105 [CPU 1516-3 PNJ..
% Online & diagnostics
» gl Frogram blocks
» [ Technslogy objects
b [ External source files

| Local connection name. Local end point Local D (hex)  |F

1SO0nTCR_CP154355 [ FLC_S28_S R CF15.._ 104
I i\}onnmp’cpmsmss ]flgsa,sa,Tm 105 | &
crUTsIE3 PN |7 Pregrammed open vserc... Ml

[E

PLC S22 SR C...
CPU 1576-3 FIIL.

i |
m

» lal PLCtags ® I 3] [100% /7~ 5 ——5— ®| 3 i

» [ PLC data types

[ 53 wstch and force tables

dd new watch table

EC_S2_1D105
E3l Forcetabelle
» (&g online backups
< [

(4) T
Device information | Connection information | Alarm display |
Connection details

Connection address details
Extended OUC diagnostics

Connection name: |150oNTCP_CPUTS0c55

~ [ Reference projects

Local ID (nex): [105

)

Connection type: | Configured static ISQoQCF connection.
Online status: @ | Connected

Details: | Established: Configured static IS0-on-ICP connection. Connection is established_

Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive
CPU, call the watch table "B

communication of scenario 2a in the SIMATIC S5-
B2” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the
mirrored incremented value is received again (4).

The communication and connection status of the SEND (1) and RECEIVE blocks

(2) can be evaluated via the

Variabhlen Steuern
Operanden:
ME 138

My
My
DB
DR

5511 Direktverbindung

indicator words (ANZW) of the HTBs.

C:~STEP5~AG115T™1~AG115@ET . 85D AG im ZYKLUS
Steuern Prozessabbild:
KM=AB801 884

KH=-0884
KF=+188

KH=32
KH=-0882
KF=+188
KH=32

Note Meaning of the status display of the handling blocks in the SIMATIC S5:

0AOA: Connection not established
0002: Job running

0004: Job completed without errors
For further details und status displays, refer to the SIMATIC S5 documentation regarding the

handling blocks.
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2.10.3 Scenario 2b — Communication via programmed OUC (single
instructions) and internal CPU interface

Prerequisite

Table 2-31
Loaded Enable bit S7-1500 CPU Activated enable bit
S7-1500 station for scenario 2b (S5-CPU)
PLC_Sz2 S-R_CPU_ID5_ID105 | E0.2 M 130.4

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

As, in this case, the S7-1500 program contains the two example scenarios 2a and
2D, activate scenario 2b via the enable bit E 0.2.

Now, the connection will be established by the SIMATIC S5 station.

Test and diagnostics of communication in the SIMATIC S7-1500

The bidirectional data exchange (continuous count value) can be monitored via the
output byte (ABO) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz2_ID5” in TIA Portal.

® = |l A & 2 [T

i Name Adresse Anzeigeformat Becbachtungswert

“CPU15x¢_progr_TCOM_IDS" STATUS Hex 1627000
“Sendetrigger_E0.2" %E0.2 BOOL = TRUE
3! "CPU15x¢_progr_TSEND_|D5" . STATUS. Hex 1627000
4 "CPU15x_Inst-DB_ISOonTCP_program_Verbg_ID5" SEMD_DATA[S] Hex B 168F3
6 "CPU15xx_progr_TRCV_ID5" STATUS Hex 1687000
*CPU150¢ Inst-DB_ISOonTCP_program_Verbg_ID5" RECV_DATA[5] Hex 168F3
"RESET_ID5" %E0.6 BOOL O] FaLSE
9 "CPU15x¢_para_TDISCON_ID5" STATUS Hex 16#7000

Please refer to the "online” help for error states or status displays of the OUC
blocks.

The status of the connection can also be checked in the S7-1500 station by means
of the online functions of TIA Portal (see chapter 2.10.2).
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Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive communication of scenario 2b in the SIMATIC S5-

CPU, call the watch table "BB3” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the

mirrored incremented value is received again (4).

The communication and connection status of the handling blocks SEND (1) and
RECEIVE (2) can be evaluated via the indicator words (ANZW) of the HTBs.

Variabhlen Steuern
Operanden =
H 138

My 1808
My 182
DB 168
DR 2

AS511 Direktverbindung

C:~STEP5~AG115T™1~AG115@58T . 85D
Signal=zustaende:

KM=-B8818888

KH=-08684
KF=+188

KH=EB
KH=8842
KF=+188
KH=AF

AG

im ZYKLUS

Ethernet Communication (ISO on TCP) between SIMATIC S5 and

SIMATIC S7-1500 Controllers
Entry-ID: 109482475, V1.2, 07/2019

97



© Siemens AG 2019 All rights reserved

2 Engineering

2104

Scenario 3 — Communication via programmed OUC (compact
instruction) and CP1543-1 interface

Prerequisite

Loaded Enable bit S7-1500 CPU Activated enable bit
S7-1500 station for scenario 3 (S5-CPU)
PLC Sz3 S-R CP_TRCV_C ID7 | EO.1 M 130.2

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

For scenario 3, the corresponding S7-1500 program can be activated via the
enable bit E 0.1.

Now, the connection will be established by the SIMATIC S7 station.

Test and diagnostics of communication in the SIMATIC S7-1500

The bidirectional data exchange (continuous count value) can be monitored via the
output byte (ABO) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz3_ID7” in TIA Portal.
There, you can monitor the last error status displays of the OUC blocks TSEND (1)
and TRCV_C (2).

If the TRCV_C instruction has been executed successfully or with errors, the status
of the TRCV_C instruction will be stored in the "DB_FC_RECV”.STATUS_SAVE
variable. The status provides information on the reason why the data have not
been received successfully.

= & Wi AB RN

i Name Address Display format Monitor value

"DE_ID7_TSEND" STATUS %DEB100.DEWG Hex 16#7000

*DB_ID7_TSEND" STATUS_SAVE @ %DB100.DBWS Hex 16#£0000

"TSEND_DATA" SEND_DATA[S] %DB110.DBES Hex 16#3C
“DE_ID7_TRCV_C" STATUS %DE200.DEWG Hex 16#7002

& *DE_ID7_TRCV_C" STATUS_SAVE @ [Z)] 08200 DBWE Hex [=] 1620000
"TRCV_DATA" RECV_DATA[5] %DB210.DBES Hex 1683C

8 “Sendefreigabe_E0.1" %EOD.1 Bool [ TRUE

9 *Verbg_Reset ID7" %ED.7 Bool 3 FaLSE

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
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Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive communication of scenario 3 in the SIMATIC S5-CPU,
call the watch table "BB33” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the
mirrored incremented value is received again (4).

The communication and connection status of the handling blocks SEND (1) and
RECEIVE (2) can be evaluated via the indicator words (ANZW) of the HTBs.

Uariahlen Steuern GC:~STEP5~AG115T~1~AGL15@5T .S5D AG im ZYKLUS
Operanden = Signalzustaende =
MB 138 KM=-080001 088

Mu 85 KH=-0004
My 87?7 KF=+18

DE 85
2 KH=08819 e

MY 88 KH=-8882
Mu 82 KF=+1@

DE 88
s 2 KH=0818 °

AS511 Direktverhindunyg

Note A programmed OUC communication (via compact instruction) means that the
connection is established/disconnected and the data are received using the OUC
block TRCV_C via the user program.

However, the data are sent via the standard OUC block TSEND.
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2.10.5 Scenario 4a — Communication via programmed OUC (single
instructions) and CP1543-1

Prerequisite

Loaded Enable bit S7-1500 CPU Activated enable bit
S7-1500 station for scenario 4a (S5-CPU)
PLC Sz4 S-R_CP_ID4 ID104 EO0.1 M 130.0

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

As, in this case, the S7-1500 program contains the two example scenarios 4a and
4b, activate scenario 4a via the enable bit E 0.1.

Now, the connection will be established by the SIMATIC S5 station.

Test and diagnostics of communication in the SIMATIC S7-1500

The bidirectional data exchange (continuous count value) can be monitored via the
output byte (AB1) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz2 ID104” in TIA
Portal.

Please refer to the "online” help for error states or status displays of the OUC blocks.

Figure2-4

= 2]l 7 R B [F=

i Name Adresse Anzeigeformat Beobachtungswert
"sendefreigabe_E0.1" %ED.1 BOOL [m] TRUE

3 *CP1543_para_TSEND_ID104" STATUS Hex 1647000
4 D *CF1543_InstDB_IS00nTCF_praram_Verbg_ID104" SEND_DATA[S] Hex [+] 16200

[ "CP1543_para_TRCV_ID104" STATUS Hex 16#80A1
"CP1543_InstDB_IS0enTCP_praram_Werbg_ID104" RECW_DATA[S] Hex 16200

The status of the connection can also be checked in the S7-1500 station by means
of the online functions of TIA Portal.

1. In TIA Portal of the station, call the "Device configuration” of this scenario.
2. Go to the station in "online” mode via the "Go online” option in the menu bar.

3. In the "Network view” (1), select the station "PLC_Sz4 S-R_CPU_ID104” (2)
and go to the "Connections” tab (3).

4. Inthe "Connections” tab (3), select the parameterized 1SO-on-TCP connection
with the local ID "104”.

Ethernet Communication (ISO on TCP) between SIMATIC S5 and
SIMATIC S7-1500 Controllers
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5. In the "Diagnostics” tab, go to the "Connection information” (4).

Under "Connection details”, an established connection via the CP1543-1 can
be recognized from a green marking in the "Online status” (5). In this section,
further details of the connection diagnostics are available.

Devices foiogy view | Network view

-1+ = |od newer L} cannections E B A 4 Network overview Connections 110 communication

- 2 W Locsl connes Local b (hex)
rle @ - [ B oo crisizss e ]
- = - R TSOenTer PSS o5
- o CPU 15163 P [
» ([ PLC_Sa1_passiu, PETCH-WAITE_SS-CF1A30TCE [CFU 1516-1 PNIDF] B
» [ PLC_S2_S-_CU1500_10S_1D105 [CPU 1516-3 PHIDF] & B
b [ PLC_Sa3_S-_CFI543-1_THOV_C_ID7_akbvbg [CPU 1576-3 PRUDP] )
@ ] 1_ID4_ID104 [CPU 1516-3 PN/DP| I —
L]
olllE m,n- —y— &
\_/ Qproperties [ Info 1] & Diay

Connection information | Alarm display

Connection detalls

Details: |Extabished: Configured sta ic 1S0-on-TCF connection. Connection is estsblished

v Reference projects
LR

Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive communication of scenario 2a in the SIMATIC S5-
CPU, call the watch table "BB12” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the
mirrored incremented value is received again (4).

The communication and connection status of the SEND (1) and RECEIVE blocks
(2) can be evaluated via the indicator words (ANZW) of the HTBs.

Uariabhlen Steuern C:~STEPS~AG115T™1~AG1150@8T . 85D AG im ZYKLUS
Operanden: Signalzustaende :
H 138

KM=-8BBB88AA1

MY 58 KH=8A8A
My 52 KF=+@

DB 58
s 2 KH=88A2 °

MY 68 KH=8A8A
My 62 KF=+@

DB 68
s 2 KH=A1A2 e

AS511 Direktverbindung
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2.10.6 Scenario 4b — Communication via parameterized OUC (single
instructions) and CP1543-1

Prerequisite

Loaded Enable bit S7-1500 CPU Activated enable bit
S7-1500 station for scenario 4b (S5-CPU)
PLC Sz4 S-R_CP_ID4 ID104 EO0.2 M 130.1

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

As, in this case, the S7-1500 program contains the two example scenarios 4a and
4b, activate scenario 4b via the enable bit E 0.2.

Now, the connection will be established by the SIMATIC S5 station.

Test and diagnostics of communication in the SIMATIC S7-1500

The bidirectional data exchange (continuous count value) can be monitored via the
output byte (ABO) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz2 ID4” in TIA Portal.

s Blh 7 A BT

1 Name Adresse Anzeigeformat Becbachtungswert

1 *CP1543_progr_TCON_ID4" STATUS Hex 1647002
3 *sendetrigger_E0.2" BED2 BOOL [3] FALSE
4 *CP1543_progr_TSEND_ID4" STATUS Hex 1647000
5 *CP1543_InstDB_I500nTCP_program_Verbg_ID4" SEND_DATA[S] Hex 16400

6

7 *CP1543_progr_TRCV_ID4" STATUS Hex 1647000
5 *CP1543_InstDE_I500nTCP_program_Verbg_ID4* RECY_DATA[S] Hex 16400

E] “Reset_ID4” HED.6 BOOL [ FALSE
10 *CP1543_progr_TDISCON_ID4" STATUS Hex [+] 1627000
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Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive communication of scenario 2b in the SIMATIC S5-
CPU, call the watch table "BB13” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the
mirrored incremented value is received again (4).

The communication and connection status of the handling blocks SEND (1) and
RECEIVE (2) can be evaluated via the indicator words (ANZW) of the HTBs.

Uariablen Steuern C:~ETEPS~AGL15T™1~AG115@ET . 85D AG im ZYKLUS
Operanden: Signalzustaende:
HME 138 KM=a88a881 8

My 65 KH=-0884
Mu 67 KF=+18@

DB 61
Du 2 KH=A21B

Mi 55 KH=8842
My 57 KF=+188

DB 51
2

Dw KH=881B

5511 Direktverhindung
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2.10.7 Scenario 5 — Communication via programmed OUC (compact
instructions) and internal CPU interface

Prerequisite

Loaded Enable bit S7-1500 Activated enable bit
S7-1500 station CPU for scenario 4b (S5-CPU)
PLC_Sz5 S-R_CPU_TSEND_C ID6 | E0.1 M 130.6

Activate the corresponding enable bit in the SIMATIC S5-CPU via the "BB1” watch
table.

For scenario 5, the corresponding S7-1500 program can be activated via the
enable bit E 0.1.

Now, the connection will be established by the SIMATIC S7 station.

Test and diagnostics of communication in the SIMATIC S7-1500

The bidirectional data exchange (continuous count value) can be monitored via the
output byte (ABO) of the S7-1500.

To monitor the ongoing communication and the status of the send and receive
blocks in the SIMATIC S7-1500, call the watch table "BEO_Sz5 ID6” in TIA Portal.
There, you can monitor the last error status displays of the OUC blocks TSEND_C
(1) and TRCV (2).

If the TSEND_C instruction has been executed successfully or with errors, the
status of the TSEND_C instruction will be stored in the
"DB_FC_SEND”.STATUS_SAVE variable. The status provides information on the
reason why the send job is not running.

b 74 2[F=

i Namne Address Display format Konitor value
"DB_FC_TSEND_C" STATUS %DEB100 DBWEG Hex 1647004
"DB_FC_TSEND_C" STATUS_SAVE %DB100.DBWE Hex 16%0000

"TSEND_DATA" SEND_DATA[S] : %DB110.DBBS Hex 18200

*DB_FC_TRCV" STATUS %DB200.DBWE  Hex 16#7002
& “DB_FC_TRCV" STATUS_SAVE %DB200.DBWE  Hex 16#80C4
*TRCV_DATA" RECV_DATA[S] %DB210 DBBS Hex 16400
8 "Sendefreigabe_E0.1" %EOD.T Bool [=] TRUE
9 “Verbg_Reset_IDE" %EOF Bool [+ @ Faise
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Test and diagnostics of communication in the SIMATIC S5

To monitor the send/receive communication of scenario 3 in the SIMATIC S5-CPU,
call the watch table "BB55” in STEP 5.

The count value (3) is cyclically written in the S7-1500 CPU every second and the
mirrored incremented value is received again (4).

The communication and connection status of the handling blocks SEND (1) and
RECEIVE (2) can be evaluated via the indicator words (ANZW) of the HTBs.

Uariabhlen Steuern C:\STEP5\AG115T™1~AG115B8T 85D AG im ZYHLUS
Operanden = Signalzustaende =
ME 138 KM=81000000

MY 118 KH=80802
My 112 KF=+18

DB118@
W 2 HH=-8081 e

My 115 KH=-8002
MY 117 KF=+10

DB 111
M2 KH=8017 (4]

AS511 Direktverbindung
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3 Appendix

3 Appendix

3.1 Service and support

Industry Online Support
Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:
https://support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN - Training for Industry

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:
www.siemens.com/sitrain

Service offer
Our range of services includes the following:
e Plant data services
e Spare parts services
e Repair services
e On-site and maintenance services
e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
https://support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:

https://support.industry.siemens.com/cs/ww/en/sc/2067
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3.2 Links and literature

Table 3-1

No.

Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109482475

\3\
3.3 Change documentation
Table 3-2
Version Date Modifications
V1.0 07/2016 First version
V11 12/2018 Changed title and figure "Overview of the automation task"
New Template
V1.2 07/2019 Update TIA Portal V15.1
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