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Security
informa-
tion

This entry is from the Siemens Industry Online Support. The general terms of use
(http://www.siemens.com/terms_of use) apply.

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 only
form one element of such a concept.

Customer is responsible to prevent unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be
connected to the enterprise network or the internet if and to the extent necessary
and with appropriate security measures (e.g. use of firewalls and network
segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be
taken into account. For more information about industrial security, please visit
http://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them
more secure. Siemens strongly recommends to apply product updates as soon
as available and to always use the latest product versions. Use of product
versions that are no longer supported, and failure to apply latest updates may
increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial
Security RSS Feed under http://www.siemens.com/industrialsecurity.
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1 Introduction

1

Introduction

This document shows you how to exchange data between an S7-1200 and an
S7-300 using S7 Communication.

The SIMATIC S7-1200 is configured in STEP 7 V16 (TIA Portal V16).

The SIMATIC S7-300 can be configured in STEP 7 V16 (TIA Portal V16) or in
STEP 7 V5.6.

Two S7 connections are established.

For the first S7 connection the S7-300 acts as a client and the S7-1200 as server.
This means that the S7-300 actively establishes the connection. The function
blocks "GET" and "PUT" are called in the user program of the S7-300 to read data
from the S7-1200 and write data to the S7-1200.

For the second S7 connection the S7-1200 acts as a client and the S7-300 as
server. This means that the S7-1200 actively establishes the connection. The
instructions "GET" and "PUT" are called in the user program of the S7-1200 to read
data from the S7-300 and write data to the S7-300.

Figure 1-1

S7-300 S7-1200
Client: S7 Connection: ID 16#1 - S

[ | |PUT/GET _ er\i/ef

E U H . b

I -~ S7 Connection: ID 16#100 Client: —
Server| PUT/GET
—

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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2 Configuration of SIMATIC S7-1200

2

2.1

211

Configuration of SIMATIC S7-1200

1.

Create a new project or open an existing project in STEP 7 V16
(TIA Portal V16).

Add the S7-1200 CPU and create the hardware configuration.
Install the S7-1200 CPU as client or server.

- Client: Configure a new S7 connection and create the user program. In the
user program you call the "PUT" instruction to write data to the S7-300
CPU. In the user program you call the "GET" instruction to read data from
the S7-300 CPU. Add the data blocks for saving the Send and Receive
data.

- Server: Create the user program. In the user program you add data blocks
in which the sent and received data is stored.

Create the Hardware Configuration

Set the IP address of the CPU

1.

In the Device view or Network view of the “Devices & networks" editor you
mark the S7-1200 CPU.
The properties of the S7-1200 CPU are displayed in the inspector window.

In the "General" tab under "PROFINET interface [X1] > Ethernet addresses"
you enter the IP address and the subnet mask of the S7-1200 CPU.

- |P address: 172.16.43.2
- Subnet mask: 255.255.0.0

Assign a subnet to the Ethernet interface of the S7-1200 CPU. You have two
options:

- Click the "Add new subnet" button to add a new subnet.
- Select an existing subnet.

|§, Properties ||"_iJ.I|'|fo i ||ﬂ Diagnostics

| General || 10 tags || System constants || Texts |
General Z_ Eth dad
~ PROFINETinterface [X1] HMAEHIEE52E
General Interface networked with

Time synchronization

| Subnet: | PNIE_1

Operating mode 3
» Advanced options @
Web serveraccess
» DI14/DQ 10

IP protocol

b &iE (s) Set IP address in the project
b High speed counters (HSC)

b Pulse generators (PTO/PWI)

IPaddress: | 172 .16 .43 .2

1
Startup ul Subnetmask: | 255 . 255 .0 . 0O
Cycle i |_| Use router

System and clock memory
() IP address is setdirectlyat the device

b Web server

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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2 Configuration of SIMATIC S7-1200

2.1.2

Set the IP address of the CP

1.

In the Device view or Network view of the “Devices & networks" editor you
mark the CP in the S7-1200.
The properties of the CP are displayed in the inspector window.

In the "General" tab under "Ethernet interface [X1] > Ethernet addresses" you
enter the IP address and the subnet mask of the CP.

- IP address: 172.16.43.40

- Subnet mask: 255.255.0.0

Assign a subnet to the Ethernet interface of the CP. You have two options:
- Click the "Add new subnet" button to add a new subnet.

- Select an existing subnet.

|§ Properties ||"i.'.lnfo y"ﬂ Diagno

J General || 10 tags || System constants || Texts |

» General
Ethemet addresses

Communication tvbes

»| Ethernetinterface [X1] Interface networked with @ \

Leneral

Subnet: | PIIE_T
Time-of-day synchronization | Py T — |

Ethernet addresses

b Advanced options

Web server access
IP protocol

DNS configuration ‘
w Communication with the CPU @ SetIF address in the project
Watchdog bit b \.'
Prime ’ IPaddress: | 172 _ 16 43 _ 40 |
CP diagnostics n Subnet mask: | 255 .255 .0 .0 ‘
*

SNMP || Use router

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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2 Configuration of SIMATIC S7-1200

2.1.3 Permit Access with PUT/GET Communication from Remote Partner

In the S7-1200 CPU you enable the function "Permit access with PUT/GET
communication from remote partner”. This enables the partner CPU to access the
data in the S7-1200 CPU using the "PUT" and "GET" instructions.

1. Inthe Device view or Network view of the “Devices & networks" editor you
mark the S7-1200 CPU.
The properties of the S7-1200 CPU are displayed in the inspector window.

2. Inthe "General" tab, under "Protection & Security > Connection mechanisms"
you enable the "Permit access with PUT/GET communication from remote
partner” function.

|QProperties ||"_i.'.||1fo iJ"ﬂDiagnostics |

J General ” 10 tags || System constants ” Texts
¥ General M . X
» FROFINETinterface [x1] Connection mechanisms
» DI14/DQ 10
b A2 [W] Permit access with PUTIGET communication from remaote partner
» High speed counters (HSC)
} Pulse generators (PTOIPWM) @
Startup
Cycle

Communication load
systerm and clock memory
» Web server

Multilingual support |
Time of day \
 Protection & Security @ )
Arracc [
D,

LErUNCate Manager

2.1.4 Enable S7 communication to the CPU

With the S7-1200, enable S7 communication to the CPU in the CP. In order to
release the function of S7 communication with the assigned CPU and the S7
routing.

If you configure an S7 connection that runs via the CP of the S7-1200, then you
have to activate this option.

1. Inthe Device view or Network view of the “Devices & networks” editor you
mark the CP in the S7-1200.

2. Inthe "General" tab, under "Communication types" you enable the "Enable S7
communication to the CPU" option.

|§,Properties ||"_i.'.lnfo y"ﬂ Diagnostics |

JGeneraI || 10 tags || System constants || Texts |

b General ..
Communication types

Comrmunication types
» Ethernetinterface [X1]

DNS configuration D Enable telecontrol communication

* Communication with the CPU _ |—= Control Bacic

Watchdog bit

CPtime

CF diagnostics |_E Enable 57 communication to the CPU I
SHMP

|| Enable online functions

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 8
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2 Configuration of SIMATIC S7-1200

2.2 Install SIMATIC S7-1200 as Client
221 Configuration of the S7 Connection

1. Inthe Network view you click the "Connections" icon to enable the Connection
mode.

2. Select "S7 connection" as the connection type in the adjacent drop-down list
box.

In the Network view, all devices that are available for an S7 connection are
highlighted in color.

3. Right-click the S7-1200 CPU. The pop-up menu opens.

4. Select the "Add new connection" item.

The "Add new connection” dialog opens.
3 ko|Lf i i | B S 3 (E :
g Metwork i|f : tlons 57 connection |@ -g i Q
PLC 1
CPU 1214C
E @ ; [|'|‘ Device configuration
]: Change device
x Cut Cerl+x
_i'g Copy Cerl+C
:g Paste Curlv
¥ Delete Del
E-F Go to topology view
I Add new connection I 2
Highlight connection part 4
Compile @ 4

5. Specify the following connection partner: "Unspecified".

6. Select the local interface. In this example, the integrated interface of the
S7-1200 CPU is used. If the S7 connection is to be established via a CP,
select the CP.

7. Enter the local ID for the S7 connection, 100 (hex), for example.

8. Click the "Add" button to add the unspecified S7 connection.

9. Click the "Close" button to end the dialog.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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2 Configuration of SIMATIC S7-1200

Add new connection [%

e S SR D T e B L Type: |57 connection _[]

5 1
E 1. PLC_1, PROFINETinterface_1[X1 : PN(LAN)] I

—— |

Local ID (hex): Establish active connection One-way
Information
9.
- Add Close

Result
e An unspecified S7 connection is created.

e The connection path is displayed highlighted in the graphical area of the
Network view.

i Network 13

- - © e
Connections |5? connection |v| COe

1 Highlighted: Connection

PLC_1
CPU 1214C

57 connection one-way
PNIIE_1

e The S7 connection is entered in the "Connections" table in the table area of the
Network view.

| Network overview " Connections " /O communication || VPN " TeleControl |
w Local connection name | Local end peint Local ID (hex) | Partner ID (hex} |Partner Connection type a
{ 7 connection one-way [l FLC_1 [CPU 1214C DCIDCIDC] 100 £ lJi|[E Unknown ILI 57 connection

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 10
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2 Configuration of SIMATIC S7-1200

Setting the connection parameters

1.

3.

In the “Connections” table, mark the unspecified S7 connections.

The Properties of the S7 connection are displayed in the inspector window.
Under "General" the "General" tab displays the general connection parameters
that identify the local endpoint. Under Partner you enter the IP address of the
S7-300 CPU, for example: 172.16.43.37. If you use a CP as partner instead of
the integrated interface of the S7-300 CPU, enter the IP address of the CP.

|§,Properties ||"_i.'.lnfo y"ﬂ Diagnostics |

J General || 10 tags || System constants || Texts |
T conemm
enera
Local ID
Special connection properties Connection

Address details

MName: |S? connection one-way

Connection path

Local Partner
N —a ?

F | |

4 .
L End point: |PLC_1 [CPU 1214C DCIDCIDC] | | Unknown
Interface: | PLC_1, PROFINETinterface_1[X1 : PN{LAN =] | Unknown
Interface type: |Ethernet | |Ethernet
Subnet: |[PNIE_1 |

1=
| [172164337 I_

Address: [172.16.43.2

In the “General” tab under “Local ID” you see the local ID of the module from
which the connection is viewed (local partner). You can change the local ID.
You specify the local ID later at the "ID" input parameter of the "PUT" or "GET"
instruction.

In this example we use the local ID with the value 100 (hex).

J General || 10 tags || System constants || Texts |
General [ L | ID
Special connection properties Block parameters

Address details

Local ID (hex: [ 100
ID: |wz1s2100

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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2 Configuration of SIMATIC S7-1200

4. Inthe "General" under "Special connection properties" you see that the S7
connection is configured unilaterally. Unilaterally means that the connection
partner is server for this connection and cannot actively send or receive. The
S7 CPU that is used as the local endpoint for the S7 connection, actively
establishes the S7 connection as a client and actively sends and receives.

|§ Properties ||"_i.'.lnfo y”ﬂ Diagnostics

J General ” 10 tags " System constants || Texts |
General M Soecial . ]
Local ID pecial connection properties

Special connection properties:

Address details

Local end point

connection establishment

The active connection establishment cannot be deactivated if the Partner TSAP in the address details has the
value 3.

Send operating mode messages

5. Inthe "General" tab under "Address details” you enter the partner TSAP. Since
the S7 connection is configured unilaterally to an unspecified partner, the
partner TSAP is composed as follows:

03 <slot of CPU or CP >, for example:

- S§7-300 CPU in slot 2: 03.02

|§,Properties tilinfo &) ﬂDiag

J General || 10 tags || System constants ” Texts

General
Local ID

Special connection properties

Address details

Address details

Local Fartner
End point: | PLC_1 [CPU 1214C DOIDCIDC] | | Unknawn |
Rackislot: |D ||1 |El |E
Connection res.
(hex): | [+][o3
TSAP: | SIMATIC-ACCT 0001 [03.02
[ simamcacc Y [ simamcacc
SubnetID: [1A43-0001 A\ |-

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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2 Configuration of SIMATIC S7-1200

2.2.2 Create Send and Receive Data Areas

Add data block for saving the Receive data

The data received from the S7-300 CPU is stored in data block
DB1 "RecvDataClient" of the S7-1200 CPU.

In the project tree you navigate to the device folder of the S7-1200 CPU.
The device folder contains structured objects and actions that belong to the
device.

In the device folder you navigate to the "Program blocks" subfolder and

double-click the "Add new block" action.
The "Add new block" dialog opens.

1.

(M@ PLC_1 [CPU 1214C DO/DC/DC]
IY pevice configuration
% Online & diagnostics
w [l Program blocks
I_“L'P.dd new block I 2
4 Main [OB1]
35 GetData [FE13]
38 PutData [FE12]

Click the "Data block (DB)" button.
Enter the name of the data block (DB), "RecvDataClient", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

In the project tree the "RecvDataClient" DB is added to the "Program
blocks" folder of the S7-1200 CPU.

If the "Add new and open" function is enabled, the "RecvDataClient" DB
opens in the working area of STEP 7 V16.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0, 11/2020
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2 Configuration of SIMATIC S7-1200

Add new block X

Nare:
|Rec'.rDataCIient |

—_ (Al
e @ Global DB B2
P ... T
omenimon | b [ [
block
{7y Manual

]

5
Description: @

Function block Data blocks (DBs) save program data.

Function

maore...

> | Additional information

l@Mdnewandopen I 3 [ ok | cancel |
P

8. Alternatively, you can open the "RecvDataClient" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-1200 CPU and double-clicking the "RecvDataClient" DB.

w [ il PLC_1 [CPU 1214C DC/DC/DC]
I} Device configuration
] Online & diagnostics

~ [l Frogram blocks
i Add new block
38 Main [OB1]
4 GetData [FB13]
4 FutData [FB12]
@ GeneralData [DE10D]
o
| |

InstGetData [DB13]
InstPutData [DBE12]

I_- RecvDataClient [DE1] :
@ RecvDataServer [DB3]
@ SendDataClient [DB2]

@ SendDataServer [DB4]

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 14
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9. Inthe DB "RecvDataClient” you define the variable "data" of the data type
Array[0..199] of Byte.

RecvDataClient

Marme Data type Offeet Start value
<4 ¥ Static
<] = P data Array[0..199] of Byte ]

n <Add news -l =

10. In the Properties of the DB1 "RecvDataClient”, under "Attributes" you disable
the "Optimized block access" function.

RecvDataClient [DB1] X

JGeneraI || Texts |

General

Attributes

Information

Time stamps
Compilation ["] onlystore in load memary
Protection
Attributes

Download without reinitializati... |_D Optimized block access
@ Data block accessible from \

[] Data block write-protected in the device

T v T &~

<] i | < [ m]

DK 1 | Cancel |

]

Add data block for saving the Send data

The data that is transferred to the S7-300 CPU is stored in data block
DB2 "SendDataClient" of the S7-1200 CPU.

1. Add another DB for saving the Send data.

2. Inthe "Add new block" dialog you click the "Data block (DB)" button.
3. Enter the name of the DB, "SendDataClient", for example.
4

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
6. Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "SendDataClient" DB is added to the "Program
blocks" folder of the S7-1200 CPU.

- If the "Add new and open" function is enabled, the "SendDataClient" DB
opens in the working area of STEP 7 V16.

o

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 15
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2 Configuration of SIMATIC S7-1200

Add new block

Mame:
|SendDataCIient |

— - / @ Global DB -]
B . =—
Organization MNumber:
block E
() Manual

Description:

.

Function block

]

Function

2
2B
Data block

more...

.

> | Additional information

Data blocks (DBs) save program data. \j

| [w) Add new and cpen I ‘@I 5

s

7. Alternatively, you can open the "SendDataClient" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the

S7-1200 CPU and double-clicking the "SendDataClient" DB.

* [ il PLC_1 [CPU 1214C DC/DC/DC]
I pevice configuration
] online & diagnostics

v [ Program blocks

B Add new block

& Main [OB1]

3 GetData [FE13]

25 PutData [FE12]
GeneralData [DE10]
InstGetData [DB13]
InstPutData [DB12]
RecvDataClient [DE1]
RecvDataServer [DE3]

sendDataClient [DEZ] I -
SendDataServer [DE4]

II;II'.IIII

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
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2 Configuration of SIMATIC S7-1200

8. Inthe DB "SendDataClient” you define the variable "data" of the data type
“Array[0..199] of Byte”.

SendDataClient

Marne Data type Offeet | Start value
< ~ Static
<] = F data Array[0..199] of Byte 0.0

= <Add news | ]

9. In the Properties of DB1 "SendDataClient”, under "Attributes" you disable the
"Optimized block access" function.

SendDataClient [DB2] %
J General || Texts |
General
i Attributes
Information

Time stamps
Cormpilation [ onlystare in load memary
Protection

D Data block write-protected in the device
I D Optimized block access I

9
@ Data block accessible from

Attributes
Download without reinitializati...

il
Il
m
[
=
T

T v T a7

(<] i | <[ m] B
QK 1 | Cancel |
|
2.2.3 Create Variables for Parameters of Function Blocks "PutData" and
"GetData"

1. Add another DB to create variables for the parameters of function blocks
"PutData" and "GetData".

2. Inthe "Add new block" dialog you click the "Data block (DB)" button.
3. Enter the name of the DB, "GeneralData", for example.

4. Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

5. Enable the "Add new and open" function.
6. Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "GeneralData" DB is added to the "Program blocks"
folder of the S7-1200 CPU.

- If the "Add new and open" function is enabled, the "GeneralData" DB
opens in the working area of STEP 7 V16.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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2 Configuration of SIMATIC S7-1200

Add new block X
Mame:
GeneralDatal |
— \‘ | Type: @ Global DB -]
Organization Mumber:
block E
{7 Manual

Description: \j
Data blocks (DBs) save program data.

Function block

]

Function

-

3

-\
Data block
maore...

» | Additional information @ ) @»

IEMd new and open I/VJ r 0K /rT Cancel

7. Alternatively, you can open the "GeneralData" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-1200 CPU and double-clicking the "GeneralData" DB.

+ | i PLC_1 [CPU 1214C DC/DC/DC]
[l'f Device configuraticn
| Online & diagnostics
~ [ Frogram blocks
K Add new block
3 Main [OB1]
3 GetData [FE13]
48 FutData [FE12]
l_- GeneralData [DE10] I -
@ nstGetData [DB13]

@ 'nstPutData [DB12]

8. Create the following variables to assign the input and output parameters of the
FBs "PutData" and "GetData". PLC data types are used as data type.

Variable PLC data type Description
put typePut Variables for parameterizing FB12 "PutData”.
get typeGet Variables for parameterizing FB13 "GetData”.
diagnostic typeDiagnostic Variables to store the status of FBs "PutData" and
"GetData" in case of error.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
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2 Configuration of SIMATIC S7-1200

PLC Data Type "typePut"

The following table shows the structure of "typePut” data type.

Table 2-1
Parameter Data type Start value Description

execute Boolean false Control parameter for FB12 "PutData".

connectionld Word 16#0 Addressing parameter for specifying
the connection to the communication
partner.

done Boolean false Status parameters

busy Boolean false Status parameters

error Boolean false Status parameters

status Word 16#0 Status parameters

PLC Data Type "typeGet"

The following table shows the structure of the PLC data type "typeGet".

Table 2-2
Parameter Data type Start value Description

execute Boolean false Control parameter for FB13 "GetData".

connectionld Word 16#0 Addressing parameter for specifying
the connection to the communication
partner.

done Boolean false Status parameters

busy Boolean false Status parameters

error Boolean false Status parameters

status Word 16#0 Status parameters

PLC Data Type "typeDiagnhostic”

The following table shows the structure of the "typeDiagnostic" data type.

Table 2-3
Parameter Data type Start value Description
statusPut Word 16#0 Parameter to store the status of
FB12 "PutData”.
statusGet Word 16#0 Parameter to store the status of
FB13 "GetData”.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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2 Configuration of SIMATIC S7-1200

2.2.4 Create a User Program

Overview

The following figure shows an overview of the user program in the S7-1200 CPU

and S7-300 CPU.

Figure 2-1
S7-1200 CPU
User . » GetData
orogram Main [OB1] #- [FB13]
FB—
»| PutData
[FB12]
TE— FB—— -
PUT GET
Instructions
B v B v
Data blocks SendData RecvData
Client [DB2] Client [DB1]
a
Write Read
data data
S7-300 CPU
B— B
Data blocks RecvData SendData
Server Server
[DB3] [DB4]
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2 Configuration of SIMATIC S7-1200

FB12 "PutData”

The FB12 "PutData" calls the "PUT" instruction to execute the following functions:

e Send data to the partner via the configured connection as soon as the input
"execute" recognizes a positive edge. When the Write job is running, it is not
possible to trigger a new Write job.

e Output the status of the FB and data transmission at the "status" output.

FB12 "PutData” is called cyclically in OB1.
The following figure shows the call of the FB12 "PutData” in OB1.

Figure 2-2
PutData

Bool ——— execute done —— Bool

Word ——— connectionld busy —r— Bool

error ——— Bool

status ——— Word
Remote ADDR 1 Remote
Remote ADDR 2 Remote
Remote ADDR 3 Remote
Remote ADDR 4 Remote
Variant sD.1 Variant
Variant SD 2 Variant
Variant SD_3 Variant
Variant SD 4 Variant
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2 Configuration of SIMATIC S7-1200

The following table shows the parameters of FB12 "PutData".

Table 2-4
Name P type Data Comment
type
execute IN Bool Control parameter:
Enables the Write job on a rising edge.
connectionld | IN Word Local ID:
Addressing parameter for specifying the connection to the partner
CPU.
Note
The local ID is available in the Properties of the configured S7
connection.
The local ID 100 (hex) is used in this example.
done ouT Bool TRUE: The Write job was executed error-free.
busy ouT Bool TRUE: The Write job is running.
error ouT Bool Status parameters "error" and "status":
status ouTt Word e error'=0:
"status" = 0000 (hex): neither warning nor error
- "status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" = 1: An error has occurred.
The "status" parameter provides detailed information about
the type of error.
ADDR_1 IN_OUT | Remote Pointer to the area to be written to in the partner CPU.
ADDR_2 IN_OUT | Remote | Note _ , ,
The following parameters are hidden and are preset with the
ADDR_3 IN_OUT | Remote value "NULL":
ADDR_4 IN_OUT | Remote | e "ADDR_ 2"
e "ADDR_3"
e "ADDR_4"
The following minimum user data size for the “PUT” instruction
with 1 — 4 variables is guaranteed: 160 bytes
SD 1 IN_OUT | Variant Pointer to the area in your own S7 CPU that contains the data to
SD_2 IN_OUT | Variant | Pesent.
- Note
SD_3 IN_OUT | Variant The following parameters are hidden and are preset with the
SD_4 IN_OUT | Variant value "NULL”:
« "SD 2"
« "SD 3"
e "SD_4"
The following minimum user data size for the “PUT” instruction
with 1 — 4 variables is guaranteed: 160 bytes
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2 Configuration of SIMATIC S7-1200

Assign the variables created in section 2.2.3 to the parameters of FB12 "PutData”.
The following table shows the assignment of the parameters of the "put” variable to

the parameters of FB12 "PutData”.

Table 2-5
Parameters of Parameters Start value Note
FB12 "PutData" of the "put"
variable

execute execute false Set the "execute” parameter to the
value "TRUE" to start the Write
job. The Write job is started on a
rising edge. Reset the "execute"
parameter to the value "FALSE" if
the Write job is completed with
"done" = true or "error" = true.

connectionld connectionld | 16#100 Enter the local ID of the
connection that you defined during
the connection configuration.

done done false -

busy busy false -

error error false -

status status 16#0 -

ADDR_1 - P#DB1.DBX0.0 | Only absolute addressing is

BYTE 100. permitted.
SD_1 - P#DB2.DBX0.0 | -
BYTE 100
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2 Configuration of SIMATIC S7-1200

FB13 "GetData"
The FB13 "GetData" calls the "GET" instruction to execute the following functions:

e Receive data from the partner via the configured connection as soon as the
input "execute" recognizes a positive edge. When the Read job is running, it is
not possible to trigger a new Read job.

e Output the status of the FB and data transmission at the "status" output.

FB13 "GetData” is called cyclically in OB1.
The following figure shows the call of the FB13 "GetData” in OB1.

Figure 2-3
GetData

Bool ——— execute done —— Bool

Word ——— connectionld busy —r— Bool

error ——— Bool

status ——— Word
Remote ADDR 1 Remote
Remote ADDR 2 Remote
Remote ADDR 3 Remote
Remote ADDR 4 Remote
Variant RD_1 Variant
Variant RD 2 Variant
Variant RD_3 Variant
Variant RD 4 Variant
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2 Configuration of SIMATIC S7-1200

The following table shows the parameters of FB13 "GetData”.

Table 2-6
Name P type Data type Comment
execute IN Bool Control parameter:
Enables the Read job on a rising edge.
connectionld | IN Word Local ID:
Addressing parameter for specifying the connection to the
partner CPU.
Note
The local ID is available in the Properties of the configured S7
connection.
The local ID 100 (hex) is used in this example.
done ouT Bool TRUE: The Read job was executed error-free.
busy ouT Bool TRUE: The read job is running.
error ouT Bool Status parameters "error" and "status":
status ouT Word e error'=0:
"status" = 0000 (hex): neither warning nor error
"status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" =1: An error has occurred.
The "status" parameter provides detailed information about
the type of error.
ADDR_1 IN_OUT | Remote Pointer to the area to be read in the partner CPU.
ADDR_2 IN_OUT | Remote Note _ , ,
The following parameters are hidden and are preset with the
ADDR_3 IN_OUT | Remote value "NULL":
ADDR_4 IN_OUT | Remote e "ADDR_ 2"
e "ADDR_3"
e "ADDR_4"
The following minimum user data size for the “GET” instruction
with 1 — 4 variables is guaranteed: 160 bytes
RD_1 IN_OUT | Variant Pointer to the area in your own S7 CPU in which the read data
RD_2 IN_OUT | Variant is stored.
- Note
RD_3 IN_OUT | Variant The following parameters are hidden and are preset with the
RD_4 IN_OUT | Variant value "NULL”:
« "RD 2"
« "RD 3"
e "RD_4"
The following minimum user data size for the “GET” instruction
with 1 — 4 variables is guaranteed: 160 bytes
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2 Configuration of SIMATIC S7-1200

Assign the variables created in section 2.2.3 to the parameters of FB13 "GetData”.
The following table shows the assignment of the parameters of the "get” variable to

the parameters of FB13 "GetData”.

Table 2-7
Parameters of Parameters Start value Note
FB13 "GetData" of the "get"
variable

execute execute false Set the "execute” parameter to the
value "TRUE" to start the Read job.
The Read job is started on a rising
edge. Reset the "execute”
parameter to the value "FALSE" if
the Read job is completed with
"done" = true or "error" = true.

connectionld connectionld | 16#100 Enter the local ID of the connection
that you defined during the
connection configuration.

done done false -

busy busy false -

error error false -

status status 16#0 -

ADDR_1 - P#DB4.DBX0.0 | Only absolute addressing is

BYTE 100 permitted.
RD_1 - P#DB1.DBX0.0 | -
BYTE 100
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2 Configuration of SIMATIC S7-1200

2.3 Install SIMATIC S7-1200 as Server

2.3.1 Create Send and Receive Data Areas

In the user program of the S7-1200 CPU you add the data blocks for saving the
Send and Receive data.

Add data block for saving the Receive data

1.

In the project tree you navigate to the device folder of the S7-1200 CPU.
The device folder contains structured objects and actions that belong to the
device.

In the device folder you navigate to the "Program blocks" subfolder and

double-click the "Add new block" action.
The "Add new block" dialog opens.

~ [ PLC_1 [CPU 1214C DC/DC/DC]
[ pevice configuration
%| Online & diagnostics

+ [.al Program blocks

I_ﬁ""ﬁ.ddnew.'blcuck I —@

4 Main [OB1]
38 GetData [FE13]
38 FutData [FE12]

Click the "Data block (DB)" button.
Enter the name of the data block (DB), "RecvDataServer", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "RecvDataServer" DB is added to the "Program
blocks" folder of the S7-1200 CPU.

- If the "Add new and open" function is enabled, the "RecvDataServer' DB
opens in the working area of STEP 7 V16.
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2 Configuration of SIMATIC S7-1200

Add new block

Mame:
|Rec‘.rDataSer'.rer| |

— . - @ Global DE -]
B ... =T——
Organization Number:
block E

() Manual

5
Description: @j

Function block Data blocks (DBs) save program data.

Function

-

@]

Data block

Fore...
> | Additional information @ 3
Z—\

| [+ Add new and open I

8. Alternatively, you can open the "RecvDataServer" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the

)

0K /rT Cancel

S7-1200 CPU and double-clicking the "RecvDataServer" DB.

~ [ il PLC_1 [CPU 1214C DC/DC/DC]
I pevice configuration
%/ Online & diagnostics
« [ Program blocks

B Add new block

;| Main [OB1]

3 GetData [FE13]

25 PutData [FE12]
GeneralData [DE10]
InstGetData [DB13]
InstPutData [DB12]
RecvDataClient [DE1]

RecvDataServer [DE3] I .
sendDataClient [DE2]
sendDataserver [DB]

l.l.:lll.l'.l.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020

28




© Siemens AG 2020 All rights reserved

2 Configuration of SIMATIC S7-1200

9. Inthe DB "RecvDataServer” you define the variable "data" of the data type
“Array[0..199] of Byte”.

RecvDataServer

Marne Data type Offeet | Startvalue ||
<4 ~ Static
<] = p data Array]0..199] of Byte 0.0

= <Add news _| B

10. Because the communication partner, SIMATIC S7-300, for example, does not
support DBs with optimized block access, you have to disable the "Optimized
block access" option under "Attributes” in the Properties of the DB.

DBs with standard access have a fixed structure. The data elements in the
declaration include both a symbolic name and a fixed address in the block. The
address is displayed in the "Offset" column. You can address the variables in
this block both symbolically and absolutely.

RecvDataServer [DB3] X

JGeneraI " Texts |

General .
Attributes

Information
Time stamps
Compilation [ onlystore in load memory

Frotection D Data block write-protected in the device

-
[ ] optimized block access

Download without reinitialization

I E Data block accessible from OPC UA I

@

I B |

[<[m]

oK 1 | Cancel |
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Add data block for saving the Send data
1. Add another DB for saving the Send data.
2. Inthe "Add new block" dialog you click the "Data block (DB)" button.
3. Enter the name of the DB, "SendDataServer", for example.

4. Enable the "Automatic” option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "SendDataServer" DB is added to the "Program
blocks" folder of the S7-1200 CPU.

- If the "Add new and open" function is enabled, the "SendDataServer" DB
opens in the working area of STEP 7 V16.

2N

Add new block [X
Mame:

|sendDataserver |
—_— A

/ @ Global DB -

Organization Mumber:

block E

() Manual

.

Description: @
Data blocks (DBs) save program data.

Function block

Function

2
A8
Data block

more...

-

> | Additional information

5 l

[ 2 nev and e | ox@ Cancel— |
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7. Alternatively, you can open the "SendDataServer" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-1200 CPU and double-clicking the "SendDataServer" DB.

~ [ il PLC_1 [CPU 1214C DC/DC/DC]
IY Device configuration
% Online & diagnostics
w [ Program blocks

B Add new block

& Main [0B1]

38 GetData [FE13]

48 PutData [FBE12]
GeneralData [DE10]
InstGetData [DB13]
InstPutData [DBE12]
RecvDataClient [DE1]
RecvDataServer [DE3]
sendDataClient [DEZ]

I_. SendDataServer [DB4] I 2
- d

8. Inthe DB "SendDataServer” you define the variable "data" of the data type
“Array[0..199] of Byte”.

SendDataServer

MNarne Data type Offset | Start value
<0 * Static
<] = p data Array[0..199] of Byte 0.0

= <Add news _|

9. Because the communication partner, SIMATIC S7-300, for example, does not
support DBs with optimized block access, you have to disable the "Optimized
block access" option under "Attributes” in the Properties of the DB.

DBs with standard access have a fixed structure. The data elements in the
declaration include both a symbolic name and a fixed address in the block. The
address is displayed in the "Offset" column. You can address the variables in
this block both symbolically and absolutely.
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2 Configuration of SIMATIC S7-1200

SendDataServer [DB4]

| General | Texts |

General

Information

Time stamps

Compilation

Protection

Attributes

Download without reinitialization

I B |

Attributes

[:] Only store in load memaory

D Data block write-protected in the device

[ ] optimized block access

I E Data block accessible from OPC UA I

Data block accessible via Web ;

QK

|

Cancel

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020

32



© Siemens AG 2020 All rights reserved

2 Configuration of SIMATIC S7-1200

2.4 Download the Hardware Configuration and User
Program

Requirements

You have already assigned the configured IP address and subnet mask to the
S7-1200 CPU and possibly the CP.

Compile

10. In the project tree you mark the device folder of the S7-1200 CPU.
11. Click the "Compile" button in the toolbar. The hardware configuration and the

software of the S7-1200 are compiled.

T Siemens - D:\Projekte\82212115_S7communication_57-1200087 communication_S7-12(

Project Edit View Insert Online Options Tools Window Help

Sl svepoject @ X EH X D: BMEGER

Go online

Project tree

Devices

¥ 7] S7communication_S7-1200
B Add new device
% Devices & networks

#= Ungrouped devices
£ Security settings
E Cross-device functions
ﬁ Cornmon data

Eﬂ] Documentation settings

- v wv v wv|lw
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2 Configuration of SIMATIC S7-1200

Download

1.
2.

In the project tree you mark the device folder of the S7-1200 CPU.

Click the "Download to device" button in the toolbar. The "Extended download
to device" or "Load preview" dialog opens automatically.

T Siemens - D:\Projekte\82212115_S7communication_57-1200087 communication_S7-120

Project Edit View Insert Online Options Tools Window Help

S sovepoject @ X H Ty X O:: 5 MG E

Go online

Project tree

Devices

alls
B

¥ | ] S7communication_S7-1200
ﬁ“f\dd new device
% Devices & networks

(W PLC_1 [CPU 1214C DODGDC] | W g
/= Ungrouped devices
5§ Security settings

[#¢ Cross-device functions
ﬁ Common data
f:‘::ﬂ] Documentation settings

- w w wv w|w

The "Extended download to device" dialog opens automatically only if the
access path from the PG/PC to the S7-1200 CPU has to be set. Make the
following settings:

- Type of the PG/PC interface: PN/IE
- PG/PC interface: Network card of the PG/PC

- Connection to interface/subnet: Subnet to which the S7-1200 CPU is
connected

In the drop-down list box, you select "Show all compatible devices".
Click "Start Search".

The S7-1200 CPU is displayed in the "Select target device:" list. Mark the
S7-1200 CPU.

Click the "Load" button.
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2 Configuration of SIMATIC S7-1200

8.

Extended download to device X

Configured access nodes of "PLC_1"

Device Device type slot Interface type | Address Subnet
FLC 1 CPU1214CDCD.. 1X1 PNIIE 192.168.178.2 PNIE_1

Type of the PGIFC interface: ’—LPNNE

PGIPC interface: @umxme@ Ethernet Adspter
| @ Connection to interfacelzubnet: ‘ FMNIE_1

Select target device: Show all compatible devices
Menica Maics fine Intarfare fime | Addrace Tarnat deice
I FLC 2 CPU 1214C DOIDCIDC  PNIIE 17216432 = I
sql1200 CPU 1212C DCIDCIDC gPMilE. 172.16.62.14 =
CPU-1214  CPU 1214C DC/IDCIDC Y 172.16.66.12 CPU-1214
= = @ Access address =

[|Flash LED @

s
Online status information: [ Displayonlyerror messages
1. Found accessible device vm-z0031axk
@ scan completed. 3 compatible devices of 20 accessible devices found.
=¥ Retrieving device information... E
Scan and information retrieval completed. |7|
Load | | Cancel |

In the "Load preview" dialog you click the "Load" button to start the loading
procedure.

Load preview %
9 Check before loading
Status 1 Target Ilessage Action
4 & - rC Ready for loading. Load 'PLC_1"'
H ~ Protection Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, €.g. by use offirewalls and network segmentation. For
mare information about industrial security, please visit

H http:lhwww.siemens .comiindustrialsecurity L\\)
0 » Stop modules The modules are stopped for downloading to device. Stop all
0 » Device configurati... Delete and replace systern data in target Downlead to device
0 » Software Download software to device Consistent download

[<] - i N ]

5

Finish ‘ E Load i | Cancel

.
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2 Configuration of SIMATIC S7-1200

9. Inthe "Load results" dialog you enable the "Start module" action and click the

"Finish" button to terminate the loading procedure.

Load results [
9 Status and actions after downloading to device
Status ! Target hessage Action
*5 Q ¥ PLC_1 Downloading to device completed without error. Load 'PLC_1"
a » Startmodules Start modules after downloading to device.
(<] i @ =]
é/\\-"\
E Finish i ‘ Load | | Cancel
il
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3

3.1

3.1.1

Configuration of SIMATIC S7-300 in
STEP 7 V16

1.

Create a new project or open an existing project in STEP 7 V16 (TIA Portal
V16).

Add the S7-300 CPU and create the hardware configuration.
Install the S7-300 CPU as client or server.

- Client: Configure a new S7 connection and create the user program. In the
user program you call the "PUT" instruction to write data to the S7-1200
CPU. In the user program you call the "GET" instruction to read data from
the S7-1200 CPU. Add the data blocks for saving the Send and Receive
data.

- Server: Create the user program. In the user program you add data blocks
in which the sent and received data is stored.

Create the Hardware Configuration

Set the IP address of the CPU

1.

In the Device view or Network view of the “Devices & networks" editor you
mark the S7-300 CPU.
The properties of the S7-300 CPU are displayed in the inspector window.

In the "General" tab under "PROFINET interface [X1] > Ethernet addresses"
you enter the IP address and the subnet mask of the S7-300 CPU.

- |P address: 172.16.43.37
- Subnet mask: 255.255.0.0

Assign a subnet to the Ethernet interface of the S7-300 CPU. You have two
options:

- Click the "Add new subnet" button to add a new subnet.

- Select an existing subnet.

|gProperties ||"_i".lnf0 y"ﬂ Diagnostics

J General " 10 tags || System constants " Texts |

b General
Ethemet addresses

» MFIDF interface [X1]

= PROFINETinterface [X2] Interface networked with
Ganams |

Ethernet addresses Subnet: |PN|'IE_1

Time-otday synchronization 3 |
Operating mode @
» Advanced options
. IP protocol

Diagnostics addresses

Starup () SetIF address in the project
Cycle
Clock memory | 5 IPaddress: | 172 _ 16 .43 .37
» Interrupts " Subnetmask: | 255 . 255 .0 .0
Diagnostics system L || Use router
*

Time of day
(7) IP address is set directlyat the device

b Web server
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3.1.2

Set the IP address of the CP

1. Inthe Device view or Network view of the “Devices & networks" editor you
mark the CP in the S7-300.
The properties of the S7-300 CPU are displayed in the inspector window.

2. Inthe "General" tab under "PROFINET interface [X1] > Ethernet addresses"

you enter the IP address and the subnet mask of the CP.
IP address: 172.16.43.41
Subnet mask: 255.255.0.0

Assign a subnet to the Ethernet interface of the CP. You have two options:

Click the "Add new subnet" button to add a new subnet.
Select an existing subnet.

|§,Properties |"iJ.Info i) || &l Diagne
J General || 10 tags " System constants " Texts |
¥ General 1
» Options Ethemet addresses

4

-

FROFINET interface [X1]
General

b Aovanced opuons
Time-ofday synchronization
Operating mode
Diagnostics addresses

IP access protection

SMMP

Web server

Web diagnostics

110 addresses

Interface networked with

Subnet: | PNIIE_1

| A00 NEw sUbnet

D Use ISO protocol

MAC address:

IP protocol

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3.2 Install SIMATIC S7-300 as Client
3.2.1 Configuration of the S7 Connection
1. Inthe Network view you click the "Connections" icon to enable the Connection
mode.
2. Select "S7 connection" as the connection type in the adjacent drop-down list
box.

In the Network view, all devices that are available for an S7 connection are
highlighted in color.

3. Right-click the S7-1200 CPU. The pop-up menu opens.

4. Select the "Add new connection" item.
The "Add new connection” dialog opens.

1]

b—f Metwork |5 ; Connections |5? Cconnecticn |\' 3 % 'i
Y

PLC_3
CPU 315-2 FNIDP

[} Device configuration
Change device
Migrate to 57-1500

PM/IE_1 M cut Crrlex
Eg) copy Crrl+C
:3 Faste Crrl+v
% Delete Del

Add new connection

; Go to topology view
[ —

| Highlight connection partners b

5. Specify the following connection partner: "Unspecified".

6. Select the local interface. In this example, the integrated interface of the
S7-300 CPU is used. If the S7 connection is to be established via a CP, select
the CP.

7. Enter the local ID for the S7 connection, 1 (hex), for example.
8. Click the "Add" button to add the unspecified S7 connection.
9. Click the "Close" button to end the dialog.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 39




© Siemens AG 2020 All rights reserved

3 Configuration of SIMATIC S7-300 in STEP 7 V16

Add new connection X
Flease select connection partner for PLC_3: Type: |57 connection |+
Unspecified

|

Establish active connection One-way

Information

Result
e An unspecified S7 connection is created.

e The connection path is displayed highlighted in the graphical area of the
Network view.

b—f Metwark ﬂ

LTI

Connections |5? connection |v| vy % -

1 Highlighted: Connection

PLC_3
CPU 315-2 PNIDP

57 connection one-way

e The S7 connection is entered in the "Connections” table in the table area of the
Network view.

| Network overview " Connections " /0 communication " VPN " TeleControl |
¥¢ | Local connection name | Local end peint Local ID (hex) |Partner ID (hex) |Partner Connection type
57 connection one-way [l PLC_3 [CPU 315-2 PNIDP] 1 = Iilm Unknown ILI 57 connection

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

Setting the connection parameters

1.

3.

In the “Connections” table, mark the unspecified S7 connections.
The Properties of the S7 connection are displayed in the inspector window.

Under "General" the "General" tab displays the general connection parameters
that identify the local endpoint. Under Partner you enter the IP address of the
S7-1200 CPU, for example: 172.16.43.2. If you use a CP as partner instead of
the integrated interface of the S7-1200 CPU, enter the IP address of the CP.

|§,Properties tilinfo @)| %l Diagne

J General " 10 tags || System constants " Texts |
T conomt
Local ID enera
Special connection properties Connection
Address details -

MName: |S? Connection ocne-way

Connection path
Local Partner

| ?

End point: |[PLC_3 [CPU 315-2 PNIDP] | [unknown
Interface: | PLC_3, PROFINET-Schnitistelle_1[%2] || | Unknown
Interface type: |Ethernet | |Ethernet
Subnet: |PNIE_1 [ |
Address: [172.16.43.37 ] | 1?2.16.43.2'
2

[

In the “General” tab under “Local ID” you see the local ID of the module from
which the connection is viewed (local partner). You can change the local ID.
You specify the local ID later at the "ID" input parameter of the "PUT" or "GET"
instruction.

In this example we use the local ID with the value 1 (hex).

<] Properties

J General || 10 tags || System constants || Texts |
General [ L | ID
Special connection properties Block parameters

Address details

Local ID (hex): |‘I

ID: [we1681
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

4,

In the "General" under "Special connection properties" you see that the S7
connection is configured unilaterally. Unilaterally means that the connection
partner is server for this connection and cannot actively send or receive. The
S7 CPU that is used as the local endpoint for the S7 connection, actively
establishes the S7 connection as a client and actively sends and receives.

|§.Properties ”‘L'.Info y”ﬂ Diagnostics |

General || 10 tags ” System constants || Texts |

General
Local ID

Special connection properties

Special connection properties

Local end point

Address details

Active connection establishment

The active connection establishment cannot be deactivated if the Partner TSAP in the address details has the
value 3.

Send operating mode messages

In the "General" tab under "Address details” you enter the partner TSAP. Since
the S7 connection is configured unilaterally to an unspecified partner, the
partner TSAP is composed as follows:

03 <slot of CPU or CP>, for example:

- S§7-1200 CPU in slot 1: 03.01

|§ Properties ||1i.‘.lnfo y"ﬂ Diagnostics

J General ” 10 tags " System constants ” Texts |
General Il Add detail
o ress details
Special connection properties
Address details Local Fartner
End point: | PLC_3 [CPU 315-2 PNIDF] | unknown
Rackislot: |D ||2 |El ||l
Connection res.
thex): |10 [+][0z
TSAP: [10.02 [03.01
SIMATIC-ACC 1 SIMATIC-ACC
i SubnetID: [1A43-0001 A\ [-
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3.2.2

Create Send and Receive Data Areas

Add data block for saving the Receive data

The data received from the S7-1200 CPU is stored in data block
DB1 "RecvDataClient" of the S7-300 CPU.

1.

In the project tree you navigate to the device folder of the S7-300 CPU.

The device folder contains structured objects and actions that belong to the

device.
In the device folder you navigate to the "Program blocks" subfolder and
double-click the "Add new block" action.
The "Add new block" dialog opens.
~ [ PLC_3 [CPU 315-2 PN/DF]
[IY pevice configuration
% Online & diagnostics
- EE. Frogram blocks

I Add new block I 5
2 Main [OB1]
38 GetData [FE13]
3 PutData [FE12]

Click the "Data block (DB)" button.
Enter the name of the data block (DB), "RecvDataClient", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "RecvDataClient" DB is added to the "Program

blocks" folder of the S7-300 CPU.

- If the "Add new and open" function is enabled, the "RecvDataClient" DB

opens in the working area of STEP 7 V16.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

Add new block

MName:

|Rec‘.rData Client

block
{7y Manual

]

Description:

Function block

.

FC

Function

€S
° (8
Data block

> | Additional information

more...

@ Automatic

Data blocks (DBs) save program data

—) |
(@ Globoioe__[+]
= languege:  [0n [+

| [+ Add new and open I“ B

Ses

8. Alternatively, you can open the "RecvDataClient" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the

S7-300 CPU and double-clicking the "RecvDataClient" DB.

~ [ PLC_3 [CPU 315-2 PN/DF]
I]T Device configuration
ﬁ Online & diagnostics
"7 r:i:. Prograrm blocks
ﬁ"" Add new block
4 Main [OB1]
3 GetData [FE13]
25 PutData [FE12]
@ GeneralData [DE10]
@ InstGetData [DE13]
@ InstPutData [DB12]

I_- RecvDataClient [DE1] I .
@ RecvDataServer [DB3]

@ SendDataClient [DBZ2]
@ SendDataServer [DB4]

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

9.

In the DB "RecvDataClient” you define the variable "data" of the data type
Array[0..199] of Byte.

RecvDataClient

Marme Data type Offeet Start value
<4 ¥ Static
<] = P data Array[0..199] of Byte 0.0

[ ] SAdd news | é

Add data block for saving the Send data

The data that is transferred to the S7-1200 CPU is stored in data block
DB2 "SendDataClient" of the S7-300 CPU.

1.

2.
3.
4

2N

Add another DB for saving the Send data.
In the "Add new block" dialog you click the "Data block (DB)" button.
Enter the name of the DB, "SendDataClient", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "SendDataClient" DB is added to the "Program
blocks" folder of the S7-1200 CPU.

- If the "Add new and open" function is enabled, the "SendDataClient" DB
opens in the working area of STEP 7 V16.
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

Add new block

Mame:
|SendDataCIient |

— - / @ Global DB -]
B . =—
Organization MNumber:
block E
() Manual

4
Description: @
Data blocks (DBs) save program data.

Function block

]

Function

2
2B
Data block

more...

.

> | Additional information

lgma new and open I 5 ok | I cancel |

7. Alternatively, you can open the "SendDataClient" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the

S7-300 CPU and double-clicking the "SendDataClient" DB.

~ [ PLC_3 [CPU 315-2 PN/DP]
I} pevice configuration
ﬁ Online & diagnostics
v | Program blocks
K Add new black
3 Main [OB1]
I GetData [FE13]
PutData [FE12]
GeneralData [DE10]
InstGetData [DE13]
InstPutData [DE12]
RecvDataClient [DE1]
RecvDataServer [DE3]

SendDataClient [DEZ] I .
sendDataServer [DE4]

e
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

8. Inthe DB "SendDataClient” you define the variable "data" of the data type
“Array[0..199] of Byte”.
SendDataClient
Marne Data type Offeet | Start value
0 ™ Static
<] = F data Array[0..199] of Byte 00
| = <Add news _| ]
3.2.3 Create Variables for Parameters of Function Blocks "PutData" and
"GetData"
1. Add another DB to create variables for the parameters of function blocks
"PutData" and "GetData".
2. Inthe "Add new block" dialog you click the "Data block (DB)" button.
3. Enter the name of the DB, "GeneralData", for example.
4. Enable the "Automatic” option to have the number of the DB assigned
automatically by STEP 7.
5. Enable the "Add new and open" function.
6. Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "GeneralData" DB is added to the "Program blocks"

folder of the S7-300 CPU.

- If the "Add new and open" function is enabled, the "GeneralData" DB
opens in the working area of STEP 7 V16.
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

Add new block X
Mame:
GeneralDatal |
— \‘ | Type: @ Global DB -]
Organization Mumber:
block E
) Manual

@ Automatic 4
Description: \j

Data blocks (DBs) save program data.

Function block

]

Function

-

3

B
Data block
more... .
> |Additiona| information @ @ 3
/

IEMd new and open IM r oK /rT Cancel

7. Alternatively, you can open the "GeneralData" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-300 CPU and double-clicking the "GeneralData" DB.

~ [ PLC_3 [CPU 315-2 PN/DF]
[l'f Device configuration
% Online & diagnostics
b r:i:: Frograrm blocks
" Add new block
& Main [OB1]
48 GetData [FB13]
28 PutData [FE12]

I @ GeneralData [DBE10] I -
@ 'nstGetData [DB13]
@ InstPutData [DB12]

8. Create the following variables to assign the input and output parameters of the
FBs "PutData" and "GetData". PLC data types are used as data type.

Variable PLC data type Description
put typePut Variables for parameterizing FB12 "PutData”.
get typeGet Variables for parameterizing FB13 "GetData”.
diagnostic typeDiagnostic Variables to store the status of FBs "PutData" and
"GetData" in case of error.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

PLC Data Type "typePut"

The following table shows the structure of "typePut” data type.

Table 3-1
Parameter Data type Start value Description
execute Bool false Control parameter for FB12 "PutData".
connectionld | Word 16#0 Addressing parameter for specifying the
connection to the communication partner.

done Bool false Status parameters

busy Bool false Status parameters

error Bool false Status parameters

status Word 16#0 Status parameters

PLC Data Type "typeGet"

The following table shows the structure of the PLC data type "typeGet".

Table 3-2
Parameter Data type Start value Description
execute Bool false Control parameter for FB13 "GetData".
connectionld | Word 16#0 Addressing parameter for specifying the
connection to the communication partner.

done Bool false Status parameters

busy Bool false Status parameters

error Bool false Status parameters

status Word 16#0 Status parameters

PLC Data Type "typeDiagnostic"

The following table shows the structure of the "typeDiagnostic" data type.

Table 3-3
Parameter Data type Start value Description
statusPut Word 16#0 Parameter to store the status of
FB12 "PutData”.
statusGet Word 16#0 Parameter to store the status of
FB13 "GetData”.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3.2.4 Create a User Program

Overview

The following figure shows an overview of the user program in the S7-300 CPU

and S7-1200 CPU.

Figure 3-1
S7-300 CPU
s L
User . » GetData
orogram Main [OB1] #- [FB13]
FB—
»| PutData
[FB12]
TE— FB—— -
PUT GET
Instructions
B v B v
Data blocks SendData RecvData
Client [DB2] Client [DB1]
a
Write Read
Data Data
S7-1200 CPU
B— B
Data blocks RecvData SendData
Server Server
[DB3] [DB4]
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

FB12 "PutData”

The FB12 "PutData" calls the "PUT" instruction to execute the following functions:

e Send data to the partner via the configured connection as soon as the input
"execute" recognizes a positive edge. When the Write job is running, it is not

possible to trigger a new Write job.

e Output the status of the FB and data transmission at the "status" output.

FB12 "PutData” is called cyclically in OB1.
The following figure shows the call of the FB12 "PutData” in OB1.

Figure 3-2

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
Entry-ID: 82212115, V 3.0,

PutData

Bool ——— execute done —— Bool
Word ——— connectionld busy —r— Bool
error ——— Bool

status ——— Word

Any ADDR 1 Any

Any ADDR 2 Any

Any ADDR 3 Any

Any ADDR 4 Any

Any sD 1 Any

Any sD_2 Any

Any sD._3 Any

Any sD.4 Any
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

The following table shows the parameters of FB12 "PutData".

Table 3-4
Name P type Data type Comment
execute IN Bool Control parameter:
Enables the Write job on a rising edge.
connectionld | IN Word Local ID:
Addressing parameter for specifying the connection to the
partner CPU.
Note
The local ID is available in the Properties of the configured S7
connection.
The local ID 1 (hex) is used in this example.
done ouT Bool TRUE: The Write job was executed error-free.
busy ouT Bool TRUE: The Write job is running.
error ouT Bool Status parameters "error" and "status":
status ouT Word e error’'=0:
"status" = 0000 (hex): neither warning nor error
"status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" =1: An error has occurred.
The "status" parameter provides detailed information
about the type of error.
ADDR_1 IN_OUT | Any Pointer to the area to be written to in the partner CPU.
ADDR_2 IN_OUT | Any Note _ , ,
The following parameters are hidden and are preset with the
ADDR_3 |N_OUT Any value "NULL”:
ADDR_4 IN_OUT | Any e "ADDR_ 2"
e "ADDR_3"
e "ADDR_4"
The following minimum user data size for the “PUT” instruction
with 1 — 4 variables is guaranteed: 160 bytes
SD_1 IN_OUT | Any Pointer to the area in your own S7 CPU that contains the data
SD 2 IN_OUT | Any to be sent.
Note
SD_3 IN_OUT | Any The following parameters are hidden and are preset with the
SD_4 IN_OUT | Any value "NULL™
« "SD 2"
« "SD 3"
e "SD 4"
The following minimum user data size for the “PUT” instruction
with 1 — 4 variables is guaranteed: 160 bytes
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

Assign the variables created in section 3.2.3 to the parameters of FB12 "PutData”.
The following table shows the assignment of the parameters of the "put” variable to

the parameters of FB12 "PutData”.

Table 3-5
Parameters of Parameters Start value Note
FB12 "PutData" of the "put"
variable

execute execute false Set the "execute” parameter to the
value "TRUE" to start the Write job.
The Write job is started on a rising
edge. Reset the "execute”
parameter to the value "FALSE" if
the Write job is completed with
"done" = true or "error" = true.

connectionld connectionld | 16#1 Enter the local ID of the connection
that you defined during the
connection configuration.

done done false -

busy busy false -

error error false -

status status 16#0 -

ADDR_1 - P#DB1.DBX0.0 | Only absolute addressing is

BYTE 100. permitted.
SD_1 - P#DB2.DBX0.0 | -
BYTE 100

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

FB13 "GetData"

The FB13 "GetData" calls the "GET" instruction to execute the following functions:

e Receive data from the partner via the configured connection as soon as the

input "execute" recognizes a positive edge. When the Read job is running, it is

not possible to trigger a new Read job.
e Output the status of the FB and data transmission at the "status" output.

FB13 "GetData” is called cyclically in OB1.
The following figure shows the call of the FB13 "GetData” in OB1.

Figure 3-3

GetData

Bool ——— execute done —— Bool
Word ——— connectionld busy —r— Bool
error ——— Bool

status ——— Word

Any ADDR 1 Any

Any ADDR 2 Any

Any ADDR 3 Any

Any ADDR 4 Any

Any RD_1 Any

Any RD_2 Any

Any RD_3 Any

Any RD 4 Any
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

The following table shows the parameters of FB13 "GetData”.

Table 3-6
Name P type Data type Comment
execute IN Bool Control parameter:
Enables the Read job on a rising edge.
connectionid | IN Word Local ID:
Addressing parameter for specifying the connection to the
partner CPU.
Note
The local ID is available in the Properties of the configured S7
connection.
The local ID 1 (hex) is used in this example.
done ouT Bool TRUE: The Read job was executed error-free.
busy ouT Bool TRUE: The read job is running.
error ouT Bool Status parameters "error" and "status":
status ouTt Word e error'=0:
"status" = 0000 (hex): neither warning nor error
"status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" =1: An error has occurred.
The "status" parameter provides detailed information
about the type of error.
ADDR_1 IN_OUT Any Pointer to the area to be read in the partner CPU.
ADDR_2 IN_OUT | Any Note _ , .
The following parameters are hidden and are preset with the
ADDR_3 |N_OUT Any value "NULL”:
ADDR_4 IN_OUT Any e "ADDR_ 2"
e "ADDR_3"
e "ADDR_4"
The following minimum user data size for the “GET” instruction
with 1 — 4 variables is guaranteed: 160 bytes
RD_1 IN_OUT Any Pointer to the area in your own S7 CPU in which the read data
RD_2 IN.OUT | Any Is stored.
Note
RD_3 IN_OUT Any The following parameters are hidden and are preset with the
RD_4 IN_OUT Any value "NULL"
« "RD 2"
« "RD 3"
e "RD_4"
The following minimum user data size for the “GET” instruction
with 1 — 4 variables is guaranteed: 160 bytes

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0,

11/2020

55




© Siemens AG 2020 All rights reserved

3 Configuration of SIMATIC S7-300 in STEP 7 V16

Assign the variables created in section 3.2.3 to the parameters of FB13 "GetData”.

The following table shows the assignment of the parameters of the "get” variable to
the parameters of FB13 "GetData”.

Table 3-7
Parameters of Parameters Start value Note
FB13 "GetData" | of the "get"
variable

execute execute false Set the "execute” parameter to the
value "TRUE" to start the Read job.
The Read job is started on a rising
edge. Reset the "execute”
parameter to the value "FALSE" if
the Read job is completed with
"done" = true or "error" = true.

connectionld connectionld | 16#100 Enter the local ID of the connection
that you defined during the
connection configuration.

done done false -

busy busy false -

error error false -

status status 16#0 -

ADDR_1 - P#DB4.DBX0.0 | Only absolute addressing is

BYTE 100 permitted.
RD_1 - P#DB1.DBX0.0 | -
BYTE 100
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3.3 Install SIMATIC S7-300 as Server

3.3.1 Create Send and Receive Data Areas

In the user program of the S7-300 CPU you add the data blocks for saving the
Send and Receive data.

Add data block for saving the Receive data

1.

In the project tree you navigate to the device folder of the S7-300 CPU.
The device folder contains structured objects and actions that belong to the
device.

In the device folder you navigate to the "Program blocks" subfolder and
double-click the "Add new block" action.
The "Add new block" dialog opens.
~ [ PLC_3 [CPU 315-2 PN/DF]
[IY pevice configuration
%| Online & diagnostics
+ | Froaram blocks
r K Add new block :
28 Main [OB1]
38 GetData [FE13]
38 FutData [FE12]

Click the "Data block (DB)" button.
Enter the name of the data block (DB), "RecvDataServer", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "RecvDataServer" DB is added to the "Program
blocks" folder of the S7-300 CPU.

- If the "Add new and open" function is enabled, the "RecvDataServer" DB
opens in the working area of STEP 7 V16.
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Add new block X

Mame:
|RecvDataServer

— Y|
e: @ Global DB ﬂ
B ...
oggnimion | Mumber:
block H
() Manual
5
EB Description: E
Data blocks (DBs) save program data.

Function block

Function

Data block @
maore...

» | Additional information @ )
6
-~ FE”‘OK ’Wg

8. Alternatively, you can open the "RecvDataServer" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-300 CPU and double-clicking the "RecvDataServer" DB.

~ [ PLC_3 [CPU 315-2 PN/DF]
[IT Device configuration
ﬁ Online & diagnostics

~ [l Program blocks

ﬁ‘b' Add new block

2 Main [OB1]

48 GetData [FB13]

48 FutData [FE12]

@ GeneralData [DE10]

@ InstGetData [DB13]

@ InstPutData [DE12]

@ RecvDataClient [DB1]

@ RecvDataServer [DB3]

8
@ SendDataClient [DB2]
@ SendDataServer [DB4]
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

9.

In the DB "RecvDataServer” you define the variable "data" of the data type
“Array[0..199] of Byte”.

RecvDataServer

Marne Data type Offeet | Startvalue ||
<4 ~ Static
<] = p data Array]0..199] of Byte 0.0

" <Add news | =

Add data block for saving the Send data

1.

2.
3.
4

o

Add another DB for saving the Send data.
In the "Add new block" dialog you click the "Data block (DB)" button.
Enter the name of the DB, "SendDataServer", for example.

Enable the "Automatic" option to have the number of the DB assigned
automatically by STEP 7.

Enable the "Add new and open" function.
Click the "OK" button to apply the settings and close the dialog.

- Inthe project tree the "SendDataServer" DB is added to the "Program
blocks" folder of the S7-300 CPU.

- If the "Add new and open" function is enabled, the "SendDataServer" DB
opens in the working area of STEP 7 V16.

Add new block [X

Mame:

|sendDataserver |

— (Al

. @ Global DB -

B gusg -]

Organization MNumber:

block E

() Manual

— :
EB Description:

Function block Data blocks (DBs) save program data

&L

Function

&

> |Additiona| information E @ ? ? @ 3;
- = ] JCanceI

Add new and open oK
E pe | r

~
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

7. Alternatively, you can open the "SendDataServer" DB in the working area of
STEP 7 V16 by going in the project tree to the "Program blocks" folder of the
S7-300 CPU and double-clicking the "SendDataServer" DB.

« [ PLC_3 [CPU 315-2 PN/DF]
[l‘f Device configuration
% Online & diagnostics
"7 r:a_ Prograrm blocks
K Add new black
48 Main [OB1]
3 GetData [FE13]
48 PutData [FBE12]
@ GeneralData [DE10]
@ InstGetData [DB13]
@ InstPutData [DB12]
@ RecvDataClient [DB1]
@ RecvDataServer [DB3]
M SendDataClient [DB2]

I @ SendDataServer [DB4] I -

8. Inthe DB "SendDataServer” you define the variable "data" of the data type
“Array[0..199] of Byte”.

SendDataServer

MNarne Data type Offset | Start value
40 * Static
<] = } data Array[0..199] of Byte 00

= <A0d news |
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3 Configuration of SIMATIC S7-300 in STEP 7 V16

3.4 Download the Hardware Configuration and User
Program

Requirements

You have already assigned the configured IP address and subnet mask to the
S7-300 CPU and possibly the CP.

Compile
1. Inthe project tree you mark the device folder of the S7-300 CPU.

2. Click the "Compile" button in the toolbar. The hardware configuration and the
software of the S7-300 are compiled.

T Siemens - D:\Projekte\832212115_S7communication_S7-300\57communication_57-30009

Project Edit  View Insert Online Options Tools Window Help

F (h ] saveprojecr @ ¥ 3 2 X D G M B R F coonline

—@
Project tree
Devices

al b
=

* | 7 S7communication_S7-300
‘:‘ Add new device
=, Devices & networks

v [l PLC_3 [CPU 315-2 PN/DP] | o
b [+ Ungrouped devices /
4 E:. Security settings \)

4 E Cross-device functions

r—a
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Download
1. Inthe project tree you mark the device folder of the S7-300 CPU.

Click the "Download to device" button in the toolbar. The "Extended download
to device" or "Load preview" dialog opens automatically.

ik Siemens - D:\Projekte\82212115_S7communication_57-300057 communication_57-300\§

Project Edit Wiew Insert Online Options Tools Window Help

G R seveprojer @ ¥ 23 X D I ML E R F coonline

<@
Devices

¥ | 7] S7communication_S7-300
‘:" Add new device
o, Devices & networks

(1 PLC_3 [CPU 315-2 PN/DP] | .

}= Ungrouped devices
E\;. Security settings \)
-

m—

- v w|w

Cross-device functions
= :

3. The "Extended download to device" dialog opens automatically only if the
access path from the PG/PC to the S7-300 CPU has to be set. Make the
following settings:

- Type of the PG/PC interface: PN/IE
- PG/PC interface: Network card of the PG/PC

- Connection to interface/subnet: Subnet to which the S7-300 CPU is
connected

4. In the drop-down list box, you select "Show all compatible devices".
5. Click "Start Search".

6. The S7-300 CPU is displayed in the "Select target device:" list. Mark the
S7-300 CPU.

7. Click the "Load" button.
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8.

9.

Extended download to device X
Configured access nodes of "PLC_1"
Device Device type Slot Interface type | Address Subnet
PLC_1 CPU 1214CDCID.. 1X1 PNIIE 192.168.178.2 PNIE_1
—
Type of the PGIPC interface: ’—LFNNE |'|
PGIPC interface: @umxneﬁ Ethernet Adapter | i | 9
\ Connection to interfacelzubnet: ‘ FMNIE_1 |v| 9

selecttarget device: Show all compatible devices ["

|| Flash LED

Online status information:

¥ Retrieving device information...

¥ Found accessible device wm-z003 1axk

Navica Nevire fina Intarfars fime | Addracc Tarnat davica
— s ——
PLC 2 CPU 1214CDCDCDC  PHIE 17216432 =
———
SQUIZUU LU 12 12l DULUURN_ FNIIC 1/2.10.02.14 =
CPU-1214 CPU 1214C DCIDCIDC 172.16.66.12 CPU-1214
= = @ Access address =

C

VSN
Startsearch

[ Displayonlyerror messages

€ 5can completed. 3 compatible devices of 20 accessible devices found.

scan and information retrieval completed. @

W

(=]
~

| | Load || Cancel |

In the "Load preview" dialog you click the "Load" button to start the loading

procedure.
Load preview X
9 Check before loading
Status ! Target IMessage Action
+ & ~ pc3 Ready for loading. Load 'PLC_3'
1 ~ Protection Frotection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.9. by use offirewalls and network segmentation. For
maore information about industrial security, please visit
H http:ihwwwsiemnens comiindustrialsecurity
0 » Stop modules The modules are stopped for downloading to device. stop all
(V] » Device configurati._. Delete and replace system data in target Download to device
(] » Software Download software to device Consistent download
(<] i [[>]

©

oy
FII1I:|1“ E Load ; | Cancel |

In the "Load results" dialog you enable the "Start module" action and click the
"Finish" button to terminate the loading procedure.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0,

11/2020




3 Configuration of SIMATIC S7-300 in STEP 7 V16

© Siemens AG 2020 All rights reserved

Load results X

9 Status and actions after downloading to device

Status |1 Target Idessage Action
*5 @ ~ prcC3 Downloading to device completed without error. Load 'PLC_3'

(] b Start modules Start modules after downloading to device.

[<] m [>]

Q

E Finish i ‘ Load | | Cancel
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4 Configuration of SIMATIC S7-300 in
STEP 7 V5.6

1. Create a new project or open an existing project in STEP 7 V5.6.
2. Add an S7-300 station and create the hardware configuration.
3. Install the S7-300 CPU as client or server.

- Client: Configure a new S7 connection and create the user program. In the
user program you call the "PUT" instruction to write data to the S7-300
CPU. In the user program you call the "GET" instruction to read data from
the S7-300 CPU. Add the data blocks for saving the Send and Receive
data.

- Server: Create the user program. In the user program you add data blocks
in which the sent and received data is stored.

4.1 Create the Hardware Configuration

41.1 Open the Hardware Configuration

1. Inthe SIMATIC Manager you mark the SIMATIC S7-300 station that you have
added to your STEP 7 project.

2. Double-click the "Hardware" item. The Hardware Configuration opens.

.‘} SIMATIC Manager - PUT_GET
File Edit Insert PLC VWiew Options Window Help

Dz 8% | & Ba (din| @ % % - E 2 &
E9 PUT_GET -- D:\Projekte’ 3 Set

.58 PUT F @ | Bl Hardware | 8] CPL 315-2 PN/DP
EEF fEIMATIC 315

= [ﬂl PU 3192 PHADP
== 57 program

o
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

3. Drag and drop the relevant modules like Power Supply, CPU, CP etc. from the
hardware catalog into the S7-300 profile channel.

E@ HW Config - [SIMATIC 315 (Configuration) -- PUT_GET]
Bl station Edit Inset PLC  View Options  Window  Help

Do G S i G = eV
=3(0) UR

1

2 CPU 3152 PN/DP

X1 MPLDP

4 DI16<DC24V
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4.1.2 Define IP Address and Assigh Subnet to the PROFINET interface of

the CPU

1. Double-click the PROFINET interface of the S7-300 CPU. The Properties

dialog of the PROFINET interface opens.

E@ HW Config - [SIMATIC 315 (Configuration) -- PUT_GET]

Eﬁ] Station Edit Insert PLC  View Options Window Help

O a8 § S

I E =

=(0) UR

]
2 CPU 3152 PNJDP
X7 MErNe

4 DI16<DC24V

2. Click the "Properties” button to change the IP address and subnet mask and

assign the subnet.

Properties - PN-10 (R0/52.2) Y
Media redundancy ] Time-of-Day Synchronization ] Cptions ]
General l Addresses ] PROFINET |-Device l Synchronization l
Short description: PN-IO
Device name: |PN-IO
[ Use different method to obtain device name
| Support device replacement without exchangeable medium
Interface
Type: Ethemet
Device 0
Address: 172.16.43.37
MNetworked: yes Properties... l o
Comment:
QK Cancel Help
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

3.

Enter the IP address and subnet mask, for example:
- IP address: 172.16.43.37

- Subnet mask: 255.255.0.0

Click the "New..." button to create a new subnet.
Select the new subnet or another existing subnet.

Click the "OK" button to apply the IP address and subnet mask and assign the
selected subnet to the PROFINET interface of the S7-300 CPU.

Properties - Ethernet interface PN-10 (R0/52.2) e

General  Parameters

IP address: - Gateway
’ —— ' Do not use router
Subnet mask: |255.255.0.0
 |se router
[T Use different method to obtain [P addres:E )’3 Address: I—
Subnet:

| — not netwodead — MNew... |

e L B
| FI Delete Ul)/
B)
o

—

€

Cancel |  Hep |
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

4.1.3 Define IP Address and Assigh Subnet to the PROFINET interface of
the CP

1. Double-click the PROFINET interface of the CP. The Properties dialog of the
PROFINET interface opens.

2. Click the "Properties" button to change the IP address and subnet mask and
assign the subnet.

Properties - PN-10-1 (R0/55.1) x
General }Hddresses ] |P Corfiguration ] F'F!OFINET] |-Device ] Synchronization | Media redundancy]

Short description: PN-IO

Device name: PM-I0-1
[ Use different method to obtain device name

¥ Support device replacement without exchangeable medium

Interface

Type: Ethemet
Device 0

Address: 172.16.43.41

MNetworked: yES Properties ... | -
Commert: '

3. Enter the IP address and subnet mask, for example:
- IP address: 172.16.43.41
- Subnet mask: 255.255.0.0
Click the "New..." button to create a new subnet.

5. Select the new subnet or another existing subnet.

6. Click the "OK" button to apply the IP address and subnet mask and assign the
selected subnet to the PROFINET interface of the CP.
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Properties - Ethernet interface PN-10 (R0/55.1) -
General  Parameters |

[T Set MAC address / use 150 protocol

. If & subnet is selected,

B I the next available addresses are suggested.
IP address: [721643.41] Gateway

& Do not use router
Subnet mask: |255.255.0.0

 |se router

; i Address: I

Subnet:

| — mnt metwndeed — Mew... |
El:ha'nd{'l} I

= F'roperties..E @)/S
| Delete |

—

®)

€

Cancel | Help

e
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

4.2 Configure the SIMATC S7-300 as Client

The S7-300 station actively sets up the S7 connection. In this case you must
configure an S7 connection for the S7-300 CPU and call the following function
blocks (FBs) in the user program:

e FB14"GET" You use FB14 "GET" to read data from a partner CPU. With an
S7-400 CPU you use the system function block SFB14 "GET".

e FB15"PUT": You use FB15 "PUT" to write data to a partner CPU. With an S7-
400 CPU you use the system function block SFB15 "PUT".

421 Configuration of the S7 Connection

Add an S7 Connection

1. Inthe SIMATIC Manager you open the "NetPro" tool via the menu "Options >
Configure Network". In "NetPro" you configure the S7 connection for the
S7-300 CPU.

& SIMATIC Manager - PUT_GET
File Edit Inset PLC View | Options  Window Help

O = g? Customize... Ctrl+Alt+E
i HAccess Protection » ]
£ PUT_GET -- D:\Projekte\PutC Chamcel ,
ange Log —
=& PUT_GET
Bl SIMATIC 315 Text Libraries »

=@ CPU R15-2PN/OP

E-{z5] 57 program
-{E] Sources Manage Multilingual Texts >

Language for Display Devices...

Rewire...

Run-Time Properties...

Compare Blocks...
Reference Data ¥
Define Global Data

I Configure Metwork I
Simulate Modules E@S

Configure Process Diagnostics

Chx Data ¥

2. Mark the CPU in the SIMATIC S7-300 station.

3. Open the "Insert New Connection" dialog via the menu "Insert > New
Connection...".
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%’% MetPro - [PUT_GET (Metwork) -- D\ Projekte\PutGet]
%@ Metwork  Edit | Insert  PLC  View Options Window Help

= = | Eh Metwork Objects

Ctrl+G

Mew Connection...

Ethernet(1)
Industrial Ethe

DP Master Systemn
PROFIMET |10 Systemn

FF subsystem

)

|
SIMATIC 315

MPIIDF EPN-ID

‘IIII
'
'
'
1

— W

4. Select the "Unspecified" item under "Connection Partner".

5. Select "S7 connection” as the connection type.
6. Click "Apply". The Properties dialog of the S7 connection opens.
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

Inzert Mew Connection

Connection Partner

EI@ Ik the curent project
=29 PUT_GFT

---------- [Unzpecified)

L e All multicast ztati
% I unknown project

4
------------ All broadcast sta

Statian: |[L| nzpecified)
Connection

Type: | 57 connection
v

W Apply

Cancel |

Define connection parameters

In the Properties dialog of the S7 connection you define the connection

parameters.

1. Enable the "Establish an active connection” function.

2. Select the local interface. In this example, the integrated interface of the

S7-300 CPU is used. If the S7 connection is to be established via a CP, select

the CP.

3. Enter the IP address of the partner CPU. In this example you enter the

IP address of the S7-1200 CP

If you use a CP as partner instead of the integrated interface of the S7-1200

U:172.16.43.2.

CPU, enter the IP address of the CP.

4. You specify the local ID of the connection in the user program at the input

parameter "ID" of the function blocks FB/SFB14 "GET" and FB/SFB15 "PUT".

5. Click the "Address Details..." button. The "Address Details" dialog opens.
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

Properties - 57 connection *

General l Status Information

Local Connection End Point Block Parameters
N Local 1D (Hex): VH1EH]

P "
[+ Establish an active connection I 7 \j
r Default

Connection Path

Local Partner
- SIMATIC 315/ @ Unknown
End Point:  |opi) 3452 pr/DP )
Interface: |CPU 3152 PN/DP. PNAORD/S2) | |Unknown ~|
Subnet: |Ethemet (1) [Industrial Ethemet] |Industrial Ethemet]
Address: [172.16.43.37 [172.16.432

= Cancel | Help |

6. Enter the rack and slot of the partner CPU or CP. The S7-1200 CPU uses
Rack 0 and Slot 1.

7. Select the connection resource 03(hex) for the partner CPU because the S7
connection is only configured unilaterally in the S7-300 CPU. With these
settings the TSAP has the value 03.01 in the partner CPU.

8. Apply the settings with "OK".

Address Details >
Local Partrer
I SIMATIC 315/ Unknawn
End Point |EF'U 315-2 PN/DP

Rack/Slot o 2 |0 L

Connection Resource - 03 -
[hex]: 10

5 -
TEAP: 10.02 02,07 ‘

57 Subret I |Dn?|:-nn12
B)
0k M Cancel Help

9. Likewise apply the settings in the Properties dialog of the S7 connection with
"OK".

10. In the "Insert New Connection" dialog you click the "OK" button to close the
dialog. The S7 connection is inserted in "NetPro".

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 74



© Siemens AG 2020 All rights reserved

4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

Load the S7 Connection

1. In"NetPro" you mark the S7 CPU in the SIMATIC S7-300 station.
The connection table shows all the connections configured for the S7-CPU.

%‘% MNetPro - [PUT_GET (Metwork) -- D:\Projekte\PutGet]
%@Netwurk Edit Inset PLC View Options Window Help

=8B S @ TSIBma e
SIMATIC 315
‘"" ; MPI/DP EPN-IO

Local ID | Partner ID | Partner Type Active connection | Subnet Local interface | Partner interface | Local address | Partner address.
1 Unknown ;| S7 connection ; Yes Ethernet(1) [[E] : PN-IO 172.16.43.37 172.16.43.2

Ethernet({1)
Industrial Ethernet

2. In"NetPro" you mark the SIMATIC S7-300 station.

In the toolbar you click the "Save and Compile” button to save and compile the
connection configuration.

4. In the toolbar you click the "Load marked station(s)" button to load the
connection configuration into the S7 CPU.

%’% MetPro - [PUT_GET (Metwork) -- D\ Projekte\PutGet]
22 Metwork Edit Inset PLC View Options  Window Help

=8 & 5 B0 g Bya 1 w2

B 5

Ethernet(1)
Industrial Ethernet

CEU 1 MFIDFE (FN-IY
i [ MR Z@S

FHN/DF | :
| |
2
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4.2.2 Create Send and Receive Data Areas

Add data block for saving the Receive data
The data received from the S7-1200 CPU is stored in data block DB1

"RecvDataClient" of the S7-300 CPU.
1. Inyour STEP 7 project you right-click the "Blocks" folder. The pop-up menu

opens.

2. You select the menu "Insert New Object > Data Block". The Properties dialog

of the DB opens.

& SIMATIC Manager - PUT_GET

File Edit Insert PLC View Options Window Help
0O & | &7 & B g 2 %%

£ PUT_GET -- DA\Projekte\PutGet

£ Ep PUT_GET

E-E SIMATIC 315
=- @ cru sts2PNoP
=-{7] 57 program
{B&] Sources

SR Blocks
‘

[<Nofiter>  ~||%R @ BB M|

| Object name | Symbolic name | Created in language ‘ Size in the work me... | Type
59 Systemdaten - SDB
3 0B1 CYCL_EXC FED 428 Organiz
4 FE1 PutData FBD 528 Functio
i Fe2 GetData FBD 528 Functio
LFFE14 GET STL 5716  Functio
&3 FB1S PUT STL 5600 Functio
i Open Object Ctrl+Alt+0

i DB2 236 DataBl
4rDEB3 Cut Chrl+X 236 DataBl
i+ DB4 Copy Ctrl+C 236 DataBl
o DB10 52 DataBl
0BT sk Sl 492 Instanc
i DE12 Delete Del 434 Instanc
3 UDT1 - DataTr
o unT2 Insert Mew Object Organization Block n
Truots PLC Function Block !
%% Client . le
gSEWEf Compare Blocks... AET e
& 5FE14 Reference Data "
&3 SFBIS n

Print

Rename

Object Properties... Alt+Return

Special Object Properties

| Data Block 2
Uata lype @
Variable Table

3. You enter the name and type of block that is to be created, DB1, for example.

Enter a symbolic name for the block, "RecvDataClient", for example.
5. Apply the settings with "OK".

Block DB1 "RecvDataClient” is added to the "Blocks" folder.
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4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

Properties - Data Block >
General - Part 1 l General - Part 2 ] y Attributes ]
3 —
Mame: DE1 Z7— f ?
Symbolic Name: |Heu:~.-'DataClient =
Symbal Comment: |
Created in Language: DB
Project Path: PUT_GETA\SIMATIC 315%CPU 315-2 PMN/DPS7 program*Blocks
nOB1
Storage location
of project: D:\Projekte’PutGet
Code Interface
Date created: 08/06/2020 09:18:11 AM
Last modffied: 08/05/20:20 03:45:49 PM 08/05/20:20 03:45:49 PM
Comment:
oK ':l"L o Cancel Help
6. Double-click DB1 "RecvDataClient” in the "Blocks" folder.

The DB opens.

& SIMATIC Manager - PUT_GET

File Edit Inset PLC View Options Window Help

0= | 87 & B 2 g% |=NOF||ter> jvﬂ B

&5 PUT_GET -- D:\Projekte\PutGet

L FR1F
[

2EndL aanent (] ]
i DE3 RecvDataServer e ¢ B
i DE4 SendD ataserver @}B
i3 DE10 GeneralD ata DE
L3 DET1 InstPutD ata DE
i DE12 InstGetDrats [l
o UDTY tpePut STL
ok UDTZ typeGet STL
o UDT3 twpeDiagnostic S5TL
Y2 Clisrt Client
g Server Sermver
L SFE14 S5TL
L3 SFE15 STL

7. Inthe DB "RecvDataClient” you define the variable "data" of the data type

“Array[0..199] of Byte”.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020

E--@ FUT_GET Object name | Symbolic narme | Created in language
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g g&f::s {0 FB2 GelData FED
&3 FE1Y GET sTL
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w;, LAD/STL/FED - DB1 -- "RecvDataClient"
File Edit Insert PLC Debug View Options Window Help

e e &

g o | 25 b

iF DB1 -- "RecvDataClient” -- PUT_GET\SIMATIC 3134 CPU 315-2 PN/DPY.ADED

Initial walue

Type

0. STRUCT
+0.0| |dat= ARRAY[O0..153] BE15£0
*1.0 BYTE

END_STRUCT

Add data block for saving the Send data

The data that is transferred to the S7-1200 CPU is stored in data block DB2
"SendDataClient" of the S7-300 CPU.

Add another DB for saving the Send data.

1.

2.
3.
4

with PUT/GET

You enter the name and type of block that is to be created, DB2, for example.

Enter a symbolic name for the block, "SendDataClient", for example.

Apply the settings with "OK".
Block DB2 "SendDataClient” is added to the "Blocks" folder.

Properties - Data Block >
General - Part 1 | General - Pat 2| )] Attributes |
)——
Mame: DR2 ~
Symbolic Name: |Seru:| DataClient Y 0
Symbol Comment: |
Created in Language: OB
Project Path: PUT_GET:\SIMATIC 315%CPU 315-2 PMN/DPA\S7 program*Blocks
nOB2
Storage location
of project: [\ Projelte’PutGet
Code Interface
Date created: 08/05/20:20 03:44:01 PM
Last modified: 08/05/2020 03:45:49 PM 08/05/2020 03:45:49 FM
Comment:
oK :r - Cancel Help
S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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5. Double-click DB2 "SendDataClient” in the "Blocks" folder.
The DB opens.

J SIMATIC Manager - PUT_GET
File Edit Inset PLC View Options Window Help

O = | 8% & g |2 25 % T 5= | <MNo Fiter > || %
EP PUT_GET -- D:\Projekte\PutGet
E@ PUT_GET Object name | Symbaolic name | Created in language:
E‘" SIMATIC 315 @ Systemdaten
=- [ cPu 3152PN/DP 1 0B 1 CYCL_EXC FED
=1 57 program 0 FE1 PutData FED
g g;if::s 3 FB2 GelData FED
LFFE14 GET 5TL
LFFR1G PUT 5TL
it
i DELS SendD ataClient DB 5
ERTER Hecwl ataserver LB Y
i DE4 SendDataServer DE @j
i3 DE10 GeneralD ata DE
i DE11 InstPutD ata DE
i3 DE12 InstGetData DE
o UDTH tpePut STL
o uDT2 tpeGet STL
3 UDT3 twpeDiagnostic STL
Y2 Cliert Clignt
"EV Server Sermver
&3 SFE14 STL
&3 SFE1S STL

6. Inthe DB2 "SendDataClient” you define the variable "data" of the data type

“Array[0..99] of Byte”.

mi; LADSSTL/FBD - DBE2 -- "SendDataClient”

File Edit Inset PLC Debug View Options Window Help

Dz & g | O | = 6

Type

Initial

L1 DB2 -- "SendDataClient” -- PUT_GET\SIMATIC 3154CPU 315-2 PN/DM..ADB2

value

0. STRUCT
+0.0| |dats ARRAY[O..199] BELEED
*1.0 BYTE

END_STRUCT

42.3 Create Variables for Parameters of Function Blocks "PutData" and

"GetData"

1. Add another DB to create variables for the parameters of function blocks

"PutData" and "GetData".

2. You enter the name and type of block that is to be created, DB10, for example.

Enter a symbolic name for the block, "GeneralData", for example.

4. Apply the settings with "OK".
Block DB10 "GeneralData” is added to the "Blocks" folder.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
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Properties - Data Block >
General - Part 1 l General - Part 2 ] );’-‘wttril:uutes ]
) ——
Mame: DBR1D #~ =

Symbalic Name:

Symbaol Comment | @

Created in Language: DE

Project Path: PUT_GETA\SIMATIC 315%CPU 315-2 PN/DP%57 program®Blocks
nDB10

Storage location

of project: D:\Projekte’PutGet
Code Irterface

Date created: 08/05/2020 03:48:06 PM

Last modified: 08/13/2020 09:29:53 AM 08/13/2020 09:29:53 AM

Comment:

0K -:Z I = Cancel Help

5. Create the following variables to assign the input and output parameters of the
FBs "PutData" and "GetData". UDTs are used as data types.

Variable uDT Description
put UDT1 "typePut" Variables for parameterizing
FB1 "PutData”.
get UDT?2 "typeGet" Variables for parameterizing
FB2 "GetData”.
diagnostic UDT3 "typeDiagnostic" | Variables to store the status of FBs
"PutData" and "GetData" in case of error.

UDT1 "typePut"
The following table shows the structure of UDT1 "typePut".

Table 4-1
Parameter Data type Start value Description
execute Boolean false Control parameter for FB1 "PutData".
connectionld | Word 16#0 Addressing parameter for specifying the
connection to the communication partner.

done Bool false Status parameters

busy Bool false Status parameters

error Bool false Status parameters

status Word 16#0 Status parameters

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 80
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UDT2 "typeGet"

The following table shows the structure of UDT2 "typeGet”.

Table 4-2
Parameter Data type Start value Description
execute Bool false Control parameter for FB2 "GetData".
connectionld | Word 16#0 Addressing parameter for specifying the
connection to the communication partner.

done Bool false Status parameters

busy Bool false Status parameters

error Bool false Status parameters

status Word 16#0 Status parameters

UDT3 "typeDiagnostic”
The following table shows the structure of UDT3 "typeDiagnostic”.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0,

Table 4-3
Parameter Data type Start value Description
statusPut Word 16#0 Parameter to store the status of
FB1 "PutData”.
statusGet Word 16#0 Parameter to store the status of
FB2 "GetData”.

11/2020
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4.2.4

Note

Create a User Program

In the user program of the S7-300 CPU you call the function blocks FB14 "GET"
and FB15 "PUT" for data transfer.

If you are using the integrated PROFINET interface of the S7-300 CPU for data
communication via S7 connections, then utilize function blocks FB14 "GET" and
FB15 "PUT" from the Standard Library under “Communication Blocks -> Blocks"
with the family "CPU_300".

If you are using an Industrial Ethernet CP or PROFIBUS CP for data
communication via S7 connections in the S7-300 station, then utilize the function
blocks FB14 "GET" and FB15 "PUT" from the "SIMATIC_NET_CP" library under
"CP 300 > Blocks".

Copy the FBs from the Standard Library or from the "SIMATIC_NET_CP” library
and insert them in your STEP 7 project.

The system function blocks SFB14 "GET" and SFB15 "PUT" for the S7-400 are
located in the Standard Library under "System Function Blocks".

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0, 11/2020
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The following figure shows the block calls in the S7-300 CPU and S7-1200 CPU.

Figure 4-1

S7-300 CPU

User

program

Function blocks

Data blocks
Write Read
data data
S7-1200 CPU
Data blocks

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020
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FB1 "PutData"
The FB1 "PutData" calls the FB15 "PUT" to execute the following functions:

e Send data to the partner via the configured connection as soon as the input
"execute" recognizes a positive edge. When the Write job is running, it is not
possible to trigger a new Write job.

e Output the status of the FB and data transmission at the "status" output.

FB1 "PutData” is called cyclically in OB1.
The following figure shows the call of the FB1 "PutData” in OB1.

Figure 4-2
DE11
"InstPutha
ta"
FE1
"PutDiata"
DE10_DEX6_
. —EN 1
"Generalla
DE10_DBEXG ta' . put.
1] Aone (mdone
"Generalla
ta' put. DBE10_DEBEX6_
execute — eXecute 2
"Generalla
DE10_DEW10 ta'" _ put.
"Generalla BrYOL fmprrol
ta" . put.
contiection connectio DE10_DEBEX6_
T =fnIcl 3
"Generalla
ta" put.
busy [—husy
DE10_DEWE
"Generalla
ta' put.
status ot at11=
ENO |—

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
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FB1 "PutData” has the following parameters.

Table 4-4
Name P type Data type Comment
execute IN Bool Control parameter:
Enables the Write job on a rising edge.
connectionld | IN Word Reference to the local connection description (preset by the
connection configuration in in "NetPro").
In this example the value w#16#1 is preset by the configuration
connection.
done ouT Bool TRUE: The Write job was executed error-free.
busy ouT Bool TRUE: The Write job is running.
error ouT Bool Status parameters "error" and "status":
status ouT Word e error'=0:
"status" = 0000 (hex): neither warning nor error
"status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" = 1: An error has occurred.
The "status" parameter provides detailed information about
the type of error.

Assign the variables created in section 4.2.3 to the parameters of FB1 "PutData”.

The following table shows the assignment of the parameters of the "put” variable to
the parameters of FB1 "PutData”.

Table 4-5
Parameters of Parameters Start value Note
FB1 "PutData" of the "put"
variable
execute execute false Set the "execute” parameter to the
value "TRUE" to start the Write job.
The Write job is started on a rising
edge. Reset the "execute" parameter
to the value "FALSE" if the Write job
is completed with "done" = true or
"error" = true.
connectionld connectionld | 16#1 Enter the local ID of the connection
that you defined during the
connection configuration.
done done false -
busy busy false -
error error false -
status status 16#0 -

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET

Entry-ID: 82212115, V 3.0,

11/2020

85




© Siemens AG 2020 All rights reserved

4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

Open FB1 "PutData” to define the Receive and Send data areas in FB15 "PUT".

Receive data area

At input "ADDR_1" of FB15 "PUT" you refer to the area in the partner CPU
(S7-1200 CPU, for example) to which you want to write.

e P#DB1.DBX0.0 BYTE 100.

Note The following minimum user data size for the "PUT" instruction is guaranteed:
160 bytes

Send data area

Atinput "SD_1" of FB15 "PUT" you refer to the area in your own S7 CPU (S7-300
CPU) that contains the data to be sent.

e P#DB2.DBX0.0 BYTE 100

Note The following minimum user data size for the "PUT" instruction is guaranteed:
160 bytes

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020

86



© Siemens AG 2020 All rights reserved

4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

FB 2 "GetData"

The FB2 "GetData" calls the "GET" instruction to execute the following functions:
e Receive data from the partner via the configured connection as soon as the

input "execute" recognizes a positive edge. When the Read job is running, it is

not possible to t

e Output the status of the FB and data transmission at the "status" output.

rigger a new Read job.

FB2 "GetData” is called cyclically in OB1.

The following figure shows the call of the FB2 "GetData” in OB1.

Figure 4-3
DE1Z
"InstGetDha
t-a."
FBZ
"GetData"
— EN
DE10_DBEX0_
L1] done
"Generalla
ta'" . get.
EHECUb e —)EHECTEE
DE10_DEW4
"Generalla Brraor
ta" . get.
connection connectio
Td =—tnld
busy
status
ENO

DE10_DBX0 .
1
"Generalla
ta". get.
P—dorue

DE10_DEXD_
3
"Generalla
ta" . get.
—=rraot

DE10_DBX0_
Z
"Generalla
ta". get.
=l

DE10_DBEWZ
"Generalla
ta" . get.
==t atiuis
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FB2 "PutData” has the following parameters.

Table 4-6
Name P type Data type Comment
execute IN Bool Control parameter:
Enables the Read job on a rising edge.
connectionld | IN Word Reference to the local connection description (preset by the
connection configuration in in "NetPro").
In this example the value w#16#1 is preset by the
configuration connection.
done ouT Bool TRUE: The Read job was executed error-free.
busy ouT Bool TRUE: The read job is running.
error ouT Bool Status parameters "error" and "status":
status ouT Word o error'=0:
"status" = 0000 (hex): neither warning nor error
"status" <> 0000 (hex): Warning
The "status" parameter provides detailed information.
e "error" = 1: An error has occurred.
The "status" parameter provides detailed information
about the type of error.

Assign the variables created in section 4.2.3 to the parameters of FB2 "GetData”.

The following table shows the assignment of the parameters of the "get” variable to
the parameters of FB2 "GetData”.

Table 4-7
Parameters of Parameters Start value Note
FB2 "GetData" | of the "get"
variable

execute execute false Set the "execute” parameter to the
value "TRUE" to start the Read job.
The Read job is started on a rising
edge. Reset the "execute" parameter to
the value "FALSE" if the Read job is
completed with "done" = true or
"error" = true.

connectionld connectionld | 16#1 Enter the local ID of the connection
that you defined during the connection
configuration.

done done false -

busy busy false -

error error false -

status status 16#0 -

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
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Open FB2 "GetData” to define the Receive and Send data areas in FB14 "GET".

Send data area

At input "ADDR_1" of FB14 "GET" you refer to the area in the partner CPU
(S7-1200 CPU, for example) which you want to read.

e P#DB4.DBX0.0 BYTE 100

Note The following minimum user data size for the "GET" instruction is guaranteed:
160 bytes

Receive data area

At input "RD_1" of FB14 "GET” you refer to the area in your own S7 CPU (S7-300
CPU) that contains the data to be read.

e P#DB1.DBX0.0 BYTE 100

Note The following minimum user data size for the "GET" instruction is guaranteed:
160 bytes

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020 89



4 Configuration of SIMATIC S7-300 in STEP 7 V5.6

© Siemens AG 2020 All rights reserved

4.3 Configure the SIMATC S7-300 as Server

4.3.1 Create a User Program

In the user program of the S7-300 CPU you add the data blocks for saving the
Send and Receive data.

Add data block for saving the Send data

1. Inyour STEP 7 project you right-click the "Blocks" folder. The pop-up menu
opens.

2. You select the menu "Insert New Object > Data Block". The Properties dialog
of the DB opens.

& SIMATIC Manager - PUT_GET
File Edit Insert PLC \View Options Window Help

0O = |87 $ Bz gin | 2 %5 | %o -

% PUT_GET -- Dx\Projekte\PutGet

< Mo Filter > - HaE BED ke

E@ PUT_GET | Object name | Symbolic name | Created in language ‘ Size in the work me... | Type
E‘" SIMATIC 313 3 Systemdaten - SDB
=@ CcPUnIs2PNDP = 0B1 CYCL_EXC FBD 426 Oraaniz
5 protem = Puata FBD 528 Functio
g BIW'E“ oHFB2 GetData FBD 528 Functio
: ok &FFB14 GET STL 5716 Functio
~ &3 FB1S PUT STL BE00  Functio
@ = Open Object Ctrl+Alt+0
i DB2 236 DataBl
DB Cut Ctrl+X 236 DatsBl
i3 DB4 Copy Ctrl+C 236 DataBl
o DB10 52 DataBl
0BT sk Sl 492 Instanc
i DE12 Delete Del 434 Instanc
ouem Data Tt
o unT2 Insert Mew Object > Organization Block T'
EUDTS PLC ¥ Function Block :
%% Client
Eiintinn
W Sy Compare Blocks... = ]k
&3 SFE14 Reference Data , Data Block
&% 5FB15 Data Type
Print ’ Var\ab\eTab\e
Rename F2
Object Properties... Alt+Return
Special Object Properties ¥

3. You enter the name and type of block that is to be created, DB4, for example.
Enter a symbolic name for the block, "SendDataServer", for example.

5. Apply the settings with "OK".
Block DB4 "SendDataServer” is added to the "Blocks" folder.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
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Properties - Data Block >
General - Fart 1 | General - Part 2 | \j Atribites |
3  —
Mame: IDE-i Z = )
Symbolic Mame:
Symbal Comment: I
Created in Language: DB
Project Path: F‘UT_GI:—F\SIMATIC J15MCPU 315-2 PNA/DPYST program®Blocks
DB4
Storage location
of project: |D:‘\F‘rojekte\F‘utGe¢
Code Interface
Date created: 08/06/2020 12:21:46 PM
Last modffied: 08/06/2020 12:22:35 PM 08/06/2020 12:22:35 FM
Comment:
oK ':I"L o Cancel Help
6. Double-click DB4 "SendDataServer” in the "Blocks" folder.
The DB opens.
& SIMATIC Manager - PUT_GET
File Edit Inset PLC View Options Window Help
=;| |<NOH|ter> jvﬂ|%

&5 PUT_GET -- D:\Projekte\PutGet

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET
Entry-ID: 82212115, V 3.0, 11/2020

E--@ PUT_GET Object name | Symblic name | Created in language
E-E SIMATIC 315 ) Systemdaten
=-[@ CPU 3152 PN/DP o 0B CYCL_EXC FED
=1 $7 progiam o FE PuDats FED
g g&f::s {0 FB2 GelData FED
LFFE14 GET 5TL
EFFE1G PUT STL
s | Cliett
i DB SendD ataClient DE
E ik Flﬁrt\;ﬁ.al‘a!:\\amar {nl:]
O3 DB4 SendDataGerver D | "
rUb I laeneralll ata I}
L3 DET1 InstPutD ata DE
i DE12 InstGetDrats [l
o UDTY tpePut STL
ok UDTZ typeGet STL
o UDT3 twpeDiagnostic S5TL
2 Client Clift
g Server Sermver
LFSFE14 5TL
&3 5FR15 STL
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7.

In the DB4 "SendDataServer” you define the variable "data" of the data type
“Array[0..199] of Byte”.

ﬂkg LAD/STL/FBD - DB4 -- "SendDataServer”
File Edit Inset PLC Debug View Options Window Help

L=zl & g o | =g 6

1t DB4 -- "SendDataServer” -- PUT_GETWSIMATIC 3150,CPU 315-2 PM/DP.ADBS

Initial wvalue

Type

0. STRUCT
+0.0| |data ARRAY[O0..153] BE1EE0
*1.0 BYTE

END_STRUCT

Add data block for saving the Receive data

1.

2.
3.
4

Add another DB for saving the Receive data.

You enter the name and type of block that is to be created, DB3, for example.

Enter a symbolic name for the block, "RecvDataServer", for example.

Apply the settings with "OK".
Block DB3 "RecvDataServer” is added to the "Blocks" folder.

General - Part 1 l General - Part 2 | )] Attributes ]
= -

Mame: DB3

Symbolic Name: |Heu:~.-' DataServer M

Symbol Comment: |

Created in Language: OB

Project Path: PUT_GETM\SIMATIC 315%CFPU 315-2 PMN/DP"57 program*Blocks
nOB3

Storage location

of project: D:Projekte’PutGet
Code Interface

Date created: 08/06/2020 12:18:38 PM

Last modffied: 08/06/20:20 12:20:12 FM 08/06/20:20 12:20:12 PM

Comment:

(B)

Properties - Data Block >

0K :r = Cancel Help

5. Double-click DB3 "RecvDataServer” in the "Blocks" folder.

The DB opens.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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6.

& SIMATIC Manager - PUT_GET
File Edit Inset PLC View Options Window Help

= $ B Bin |2 =g % i

|:NOF||ter> j?ﬁ o

&P PUT_GET -- D:\Projekte\PutGet

£ (0] = F lient
I MR L sl =t 2 lisint IF
Iﬂ- DEB3 RecvDataServer [l
irUEd oendl ataberver U
43 DE10 Generall ata DE
L3 DET1 InstPutD ata DE
L DB1Z InstGetData DE
o UDTY typePut STL
L UDT2 typeGet 5TL
S UDT3 twpeDiagnostic 5TL
Y2 Client Clignt
g Server Server
LF 5FE14 STL
LF SFE15 STL

In the DB3 "RecvDataServer” you define the variable "data" of the data type
“Array[0..99] of Byte”.

HEE LAD/STL/FBD - DB3 -- "RecvDataServer”
File Edit Insert PLC Debug View Options Window Help

O = & g | o | 25 6

L1 DB3 -- "RecvDataServer” -- PUT_GET\SIMATIC 315\CPU 315-2 PN/DPY..\DB3

Initial walue

Type

0. STRUCT
+0.0| |data LRRRAY[0..199] BELGED
*1.0 BYTE
END_STRUCT

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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&= @l CPU 315-2PN/DP = 1B CYCL_EXE: FED
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(B Sources o Fe2 GetData FED
i Blocks &3 FEl4 GET 5TL
&3 FEIS PUT 5TL
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4.4 Download the Hardware Configuration and User
Program

Requirements

You have already assigned the configured IP address and subnet mask to the
S7-300 CPU.

Instructions

1. Inthe SIMATIC Manager, you select the menu "Options > Set PG/PC
Interface...". The "Set PG/PC Interface" dialog opens.

& SIMATIC Manager - PUT_GET
File Edit Insert PLC VWiew Options Window Help

O = ET 3 Customize... Ctrl+Alt+E

Access Protection
£ PUT_GET -- D:\Projekte\Putt
E-g2h PUT_GET
=-El SIMATIC 315 Text Libraries
=-[@ CPU 35-2PN/DP

El-{z7] 57 program
iﬁl Sources Manage Multilingual Texts

Change Log

Language for Display Devices..,

Rewire...

Run-Time Properties...

Compare Blocks...
Reference Data
Define Global Data
Configure Metwork

Simulate Modules

Configure Process Diagnostics
Chx Data

Block Privacy...

S7T-WebZPLC

Set PG/PC Interface... «

| L)

2. As access point for the application you set the network card with TCP/IP

protocol via which the PC is connected to the S7-300 CPU and via which you

access the S7-300 CPU.
3. Apply the settings with "OK".

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
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Set PG/PC Interface

Access Path | LLDP / DCF | PNIO Adapter | Info |

Access Poirt of the Application:

I STOMNLIME (STEP 7)
(Standard for STEP 7)

Inteface Parameter Assignment Lsed:

—> vmomet3 Ethemet Adapter TCPIP Auto.1 |

|vmxnet3 Ethemet Adapter. TCPIP Auto.1 <

Properties. ..

B vmomet3 Ethemet Adapter [S0.2 &
B vmonet3 Ethemet Adapter TCPIP.1
B vmonet3 Ethemet Adanter TCPIP.2
I'u'nmaﬂ Ethemet Mapter.TCF‘IF..PI -

|E_ >

(Parameter assigment for the |E-PG access
ta your MOIS CPs with TCP#IF Protocaol

(RFC-1006))

D,

Diagnostics...

Copy...

Delete

(8)

CocT

Cancel Help

In the SIMATIC Manager you mark the S7-300 station.

Click the "Load" button in the toolbar. The hardware configuration and the user
program are downloaded to the S7-300 CPU.

H SIMATIC Manager - PUT_GET

File Edit Inset PLC VWiew Options Window Help

D |87 & | & B | s

2 %5 |

&P PUT_GET -- D:\Projekte\PutGet { @5

[5.3R PLT_GFT

=[5 & il A
(= m LH a1h-2
Elrs_?| 57 progr

L-{E] Sources

Object name

Eﬂ] Hardware
CPU 3152 PN/DP
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5 Error Handling

5
5.1

5.2

Error Handling

FB "PutData"

If an error occurs in FB "PutData”, the cause of the error is written to the "status"

output parameter.
Table 5-1

error status Description Remedy
0 16#7000 FB "PutData" is not Status information
active. Enable FB "PutData” by setting the
"execute" input to "true".
0 16#7001 FB "PutData" is Status information
initialized.
16#7002 Write job is running. Status information
<>16#0000 | Status display of the Detailed information is available in the
"PUT” instruction. STEP 7 Online Help or in the following
manuals:
e "SIMATIC STEP 7
Basic/Professional V16 and
SIMATIC WinCC V16"
e SIMATIC System Software for S7-
300/400 System and Standard
Functions - Volume 1/2
FB "GetData"

If an error occurs in FB "GetData”, the cause of the error is written to the "status"

output parameter.

Table 5-2
error status Description Remedy
0 16#7000 FB "GetData" is not Status information
active. Enable FB "GetData” by setting the
"execute" input to "true".
0 16#7001 FB "GetData" is Status information
initialized.
16#7002 Read job is running. Status information
<>16#0000 | Status display of the Detailed information is available in the

"GET” instruction.

STEP 7 Online Help or in the following

manuals:

e "SIMATIC STEP 7
Basic/Professional V16 and
SIMATIC WIinCC V16".

e SIMATIC System Software for S7-
300/400 System and Standard
Functions - Volume 1/2
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6 Operating and Monitoring

6

6.1

6.1.1

Operating and Monitoring
Operating and monitoring is done via a variable table in STEP 7 V5.6 and STEP 7

V16.
e "Client”:
- The variable table is for starting the Read job and for monitoring the data
that the S7 CPU as client reads from the server.
- The variable table is for starting the Write job and for monitoring the data
that the S7 CPU writes to the server.
e "Server"

- The variable table is for monitoring the data that the S7 CPU as server
receives from the client.

- The variable table is for controlling the data that the client reads from the
S7 CPU.

SIMATIC S7-1200 Writes and Reads Data as Client

Write Data to the S7-300

1. In STEP 7 V16 you open the device folder of the S7-1200 CPU.
In the project tree you open the device folder of the S7-1200 CPU.

In the "Watch and force tables" folder you double-click the variable

table "Client".
The variable table opens in the working area of STEP 7 V16.

Project tree
Devices

sl e

[=

¥ 7] S7communication_S57-1200
I Add new device
# Devices & networks
|~ (@ pLc_1 [cPu 1214c DODODC] | ;
_[l'f Device configuration

% Online & diagnostics

_r:i:p Frogram blocks

[ Technology objects

External source files

r;g FLC tags

Eﬂ PLC data types

:aj, Watch and force tables
K Add new watch table

===l Client o
E2l Force ta bI

2| Server

{ r v v v w
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6 Operating and Monitoring

Result

4,

Click the "Monitor all" button in the toolbar.
The "Monitor value" column displays the current values stored in the Send data
area (DB1) and Receive data area (DB2).

In the "Modify value" column you enter the values that are to be put in the
Send data area (DB2) of the S7-1200 CPU and written to the S7300 CPU.

Set the “GeneralData” variable to the value "True" to start the Write job.

Note

The variable "GeneralData".put.execute is reset to the value "False" in the user
program as soon as the Write job is completed with "done" = true or "error" =
true.

In the toolbar you click the "Modify all enabled values once and immediately"
button.

s = gl A5 D

i Name (r\ddress Display format  Monitor value Modify value
1 |[iiSend Data \ )l |
2 "GeneralData”.put.execute v Bool [A FALSE TRUE
51 *SendDataClient” data[0] %DB2.DBBO DEC+i- 15 15
4 “SendDataClient” data[1] %DB2.DBE1 DECH- 16 16
5 “SendDataClient” data[2] %DB2.DBB2 DECH- 17 17
[ "SendDataClient” data[3] %DB2.DBB3 DEC+i- 18 18
7 "sendDataClient”.data[4] %DB2.DBB4 DECH- 19 19
8 “sendDataClient” data[5] %DB2.DBBS DECH- 20 20
9 *SendDataClient” data[g] %DB2.DBB6 DECH- 21 21
10 "sendDataClient”.data[7] %DB2.DBBT DEC+H- 22 22
11 “SendDataClient” data[&] %DB2.DBBS DECH- 23 \ 23
12 “sendDataClient” data[9] %DB2.DBEES DECH- 24 24
13 "sendDataClient”.data[99] %DE2.DEB99 DECH- L] a9
14 "GeneralData”.diagnostic.statusPut Hex 16#0000 16#000U
15 | li Receive Data
16 "GeneralData”.get.execute Bool [E] FALSE TRUE
17 "RecvDataClient” data[0] %DB1.DBBO DEC+i- 17
18 “RecvDataClient”.data[1] %DB1.DBE1 DECH- 18
14 "RecvDataClient” data[2] %DB1.DBB2 DECH- 14
20 *RecvDataClient” data[3] %DB1.DBB3 DEC+i- 20
21 "RecvDataClient” data[4] %DB1.DBB4 DECH- 21
22 “RecvDataClient” data[5] %DB1.DBBS DECH- 27
23 “RecvDataClient” data[B] %DB1.DBBB DECH- 23
24 "RecvDataClient” data[7] %DB1.DBE7T DECH- 24
25 "RecvDataClient” data[8] %DB1.DBB3 DEC+i- 25
26 “RecvDataClient” data[9] %DB1.DBE9 DECH- 32
27 "RecvDataClient” data[99] %DE1.DEB99 DECH- 33
28 "GeneralData”.diagnostic.statusGet Hex 16#0000
29 <Add ne

The modified values are put in the Send data area (DB1) of the S7-1200 CPU and
written to the S7-300 CPU.
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6.1.2 Read Data from the S7-300

In STEP 7 V16 you open the S7-1200 CPU project.
In the project tree you open the device folder of the S7-1200 CPU.

3. Inthe "Watch and force tables" folder you double-click the variable
table "Client".
The variable table opens in the working area of STEP 7 V16.

Project tree
Devices

al b

i
(=]

* ] S7communication_S7-300
K Add new device
E,—Et, Devices & networks

—
| ~ |ij PLC_3 [CPU 315-2 PN/DP] 5

_I]T Device configuration

% Online & diagnostics

|5 Program blocks

p_ﬁ Technology objects

External source files
p_.a FLC tags

[ PLC data types

[z Watch and force tables

B’ Add ne w watch table

| » v v v w

Client 3
== Fu:uru:eta
5| Server

4. Click the "Monitor all" button in the toolbar. The "Status value" column displays
the current values stored in the Send data area (DB2) and Receive data area
(DB1).

5. Set the “GeneralData” variable to the value "True" to start the Read job.

Note

The variable "GeneralData".get.execute is reset to the value "False" in the user
program as soon as the Read job is completed with "done" = true or "error" =
true.

6. Inthe toolbar you click the "Modify all enabled values once and immediately"”
button.
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Mame M

i Address Display format  Monitor value Modify value
1 |[ii send Data { )
2 "GeneralData”.put.execute u Bool [E FALSE TRUE
3 "SendDataClient” data[0] %DE2 DEEO DECH- 15 15
4 *SendDataClient” data[1] 2%DB2.DBB1 DECH- 16 16
5 “SendDataClient” data[2] %DBZ DBBZ2 DECH- 17 17
B “SendDataClient” data[3] %DB2 DBB3 DECH- 18 18
7 “sendDataClient” data[4] %DB2 DBEB4 DECH- 14 19
] “zendDataClient”.data[5] 2%DB2.DBBS DECH- 20 20
9 *SendDataClient” data[6] %DB2 DBB6 DEC+i- 21 21
10 "SendDataClient” data[7] %DB2 DEET DECH- 27 22
11 *SendDataClient” data[8] %DB2.DEEBS DECH- 23 23
12 “sendDataClient” data[9] %DBZ DEBS DECH- 24 24
13 “SendDataClient” data[99] 2%DB2.DBB99 DECH- 99 99
14 "GeneralData”.diagnostic.statusPut Hex 16#0000 1640000
15 | li Receive Data
16 "GeneralData”.get.execute Bool [& FALSE
17 "RecvDataClient” data[0] %DE1.DBED DECH- 17
18 *RecvDataClient” data[1] 2%DB1.DBB1 DECH- 18 S
19 "RecvDataClient” data[2] %DB1.DBBE2 DECH- 19
20 “RecvDataClient” data[3] 2%DB1.DBB3 DECH- 20
1 "RecvDataClient” data[4] %DE1.DBB4 DECH- 21
22 “RecvDataClient”.data[5] 2%DB1.DBBS DECH- 22
23 "RecvDataClient” data[6] %DB1.DBB6 DEC+i- 23
24 "RecvDataClient” data[7] %DE1.DBET DECH- 24
25 *RecvDataClient” data[8] 2%DB1.DEES DECH- 25
26 "RecvDataClient” data[9] %DE1.DBES DECH- 32
27 "RecvDataClient” data[99] 2%DB1.DBB99 DECH- 33
28 "GeneralData”.diagnostic.statusGet Hex 16#0000
29 o

Result

The "Monitor value" column displays the data read from the S7-300 and stored in
the Receive data area (DB1).
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6.2 SIMATIC S7-300 Writes and Reads Data as Client
(STEP 7 V16)

6.2.1 Write Data to the S7-1200

1. In STEP 7 V16 you open the S7-300 CPU project.
In the project tree you open the device folder of the S7-300 CPU.

3. Inthe "Watch and force tables" folder you double-click the variable
table "Client".
The variable table opens in the working area of STEP 7 V16.

Project tree
Devices

al b

(B4
* | 7] S7communication_S57-300
K Add new device
Eg-t, Devices & networks
-
| ~ lm pLc_3[cPu315-2 PN/DP] | >
[IY Device configuration @

% Online & diagnostics

l.# Program blocks

(& Technology objects

External scurce files

:g FLC tags

[ PLC data types

[z Watch and force tables
“L' Add new watch table

| » v v v w

25l Client 7
k2l Forceta I:n

222 Cernver

4. Click the "Monitor all* button in the toolbar.
The "Monitor value" column displays the current values stored in the Send data
area (DB1) and Receive data area (DB2).

5. In the "Modify value" column you enter the values that are to be put in the
Send data area (DB2) of the S7-300 CPU and written to the S7-1200 CPU.

6. Set the “GeneralData” variable to the value "True" to start the Write job.
Note
The variable "GeneralData".put.execute is reset to the value "False" in the user
program as soon as the Write job is completed with "done" = true or "error" =
true.

7. Inthe toolbar you click the "Modify all enabled values once and immediately"”
button.
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)

= aiﬂ W @ 7"

i MName Wdre;; Display format Monitor value Modify value
1 |fizend data ( @ )J - -
2 “GeneralData” put.execute MDEH 0.DBX0.0 Bool [E FALSE TRUE
3 "sendDataClient” data[0] 2%DB2.DEBO DEC+- 17 ¢ 17
4 "SendDataClient” data[1] 2DB2.DBB1 DEC+- 18 " 18
5 “SendDataClient” data[2] 2%DB2.DBB2 DEC+H- 19 19
6 “sendDataClient” .data[3] %DB2.DBB3 DEC+- 20 20
7 "sendDataClient” data[4] %DB2.DBB4 DEC+/- 21 21
8 "sendDataClient” data[5] 2%DB2.DBEBS DEC+H- 33 33
] “zendDatallient” .data[6] %DB2.DBBG DEC+H- 34 34
10 “SendDataClient” data[7] 2%DB2.DBB7 DEC+H- 35 5 35
11 “sendDataClient” .data[8] %DB2.DEBE DEC+- 36 Il 36
12 “sendDataClient” .data[9] %DB2.DEBS DEC+- 37 37
13 "sendDataClient” data[99] %DBE2.DEES9 DEC+H- 49 49
14 "GeneralData”.diagnostic.statusPut %DB10.DBVWAG Hex 16#0000
15
16 | il receive data
17 “GeneralData”.get.execute *%DE10.DEXB.0 Bool [[] FALSE TRUE
18 "RecvDataClient”.data[0] %DB1.DBBO DEC+/- 26
19 "RecvDataClient" data[1] 2DB1.DBEB1 DEC+- g
20 "RecvDataClient” data[2] 2%DB1.DBB2 DEC+- 19
21 “RecvDataClient™ data[3] 2%DB1.DBB3 DEC+H- 81
22 “RecvDataClient” data[4] %DB1.DEB4 DEC+- 24
23 "RecvDataClient” data[5] %DB1.DBBS DEC+/- 10
24 "RecvDataClient” data[s] 2%DB1.DBB6 DEC+H- 20
25 "RecvDataClient".data[7] 2%DB1.DBB7 DEC+- 18
26 “RecvDataClient” data[8] 2%DB1.DBB8 DEC+H- 3
27 “RecvDataClient” data[9] %DB1.DEES DEC+- 11
28 “RecvDataClient” .data[99] %DB1.DBE99 DEC+- &0
29 "GeneralData” diagnostic.statusGet %DE10.DBWIS Hex 16%0000
30 <Add new>

Result

The modified values are put in the Send data area (DB1) of the S7-300 CPU and
written to the S7-1200 CPU.

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300

with PUT/GET
Entry-ID: 82212115, V 3.0,

11/2020

102



6 Operating and Monitoring

© Siemens AG 2020 All rights reserved

6.2.2 Read Data from the S7-1200

1. In STEP 7 V16 you open the S7-300 CPU project.
2. Inthe project tree you open the device folder of the S7-300 CPU.

3. Inthe "Watch and force tables" folder you double-click the variable
table "Client".
The variable table opens in the working area of STEP 7 V16.

Project tree
Devices

al b

i
(=]

* ] S7communication_S7-300
K Add new device
E,—Et, Devices & networks

| ~ | i PLC_3 [CPU 315-2 PN/DP] |1 ;

_I]T Device configuration \j
% Online & diagnostics

|5 Program blocks

p_ﬁ Technology objects

External source files

p_.a FLC tags

[ PLC data types

[z Watch and force tables

“L' Add new watch table

'c'u:l Forceta b

=22 Senver

| » v v v w

4. Click the "Monitor all" button in the toolbar. The "Status value" column displays
the current values stored in the Send data area (DB2) and Receive data area
(DB1).

5. Set the “GeneralData” variable to the value "True" to start the Read job.

Note

The variable "GeneralData".get.execute is reset to the value "False" in the user
program as soon as the Read job is completed with "done" = true or "error" =
true.

6. Inthe toolbar you click the "Modify all enabled values once and immediately"”
button.
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D)

& P o =

= =

i MName Wdress Display format Monitor value Modify value
1 |l'l' send data ( @ )]
2 “GeneralData” putexecute N\ /%DB10.DBX00  Bool [ FALSE TRUE
3 “sendDataClient” .data[0] %DB2.DBEBO DEC+- 17 17
4 "sendDataClient” data[1] 2%DB2.DEB1 DEC+H- 18 18
5 "SendDatalClient” data[2] 2%DB2.DBB2 DEC+- 19 19
[ “sendDataClient” .data[3] %DB2.DEB3 DEC+- 20 20
7 "sendDataClient” data[4] %DB2.DBB4 DEC+/- 21 21
8 "SendDatallient” .data[5] 2%DB2.DBBS DEC+- 33 33
] “SendDataClient” data[6] 2%DB2.DBB6 DEC+H- 34 34
10 “sendDataClient” .data[7] %DB2.DBB7 DEC+- 35 35
11 "sendDataClient” data[8] %DB2.DEBS DEC+- 36 36
12 "SendDatallient” .data[9] 2%DB2.DEBY DEC+- 37 37
13 “SendDataClient” data[99] 2%DB2.DBB99 DEC+H- 49 49
14 “GeneralData” diagnosticstatusPut %DB10.DEW16 Hex 16#0000
15
16 | il receive data
17 "GeneralData” getexecute %DB10.DBX8.0 Bool [ FALSE TRUE
18 "RecvDataClient”.data[0] %DB1.DBBO DEC+/- 26
19 "RecvDataClient".data[1] 2%DB1.DBE1 DEC+- 9
20 “RecvDataClient” data[2] 2%DB1.DBB2 DEC+H- 19
21 “RecvDataClient” data[3] %DB1.DBB3 DEC+- 81
22 "RecvDataClient” data[4] 2%DB1.DBB4 DEC+- 24
23 "RecvDataClient".data[5] 2%DB1.DBBS DEC+- 10
24 “RecvDataClient” data[B] 2%DB1.DBB6 DEC+H- 20
25 “RecvDataClient” data[7] %DB1.DBB7 DEC+- 18
26 "RecvDataClient” data[8] 2%DB1.DBBB DEC+H- 3
27 "RecvDataClient”.data[9] 2DB1.DBB9 DEC+- 11
28 “RecvDataClient” data[99] %DE1.DBE9S DEC+- &0
29 “GeneralData” diagnosticstatusGet %DB10.DBEW1S Hex 16#0000
30 <Add new>

Result

The "Monitor value" column displays the data read from the S7-300 and stored in
the Receive data area (DB1).
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6.3 SIMATIC S7-300 Writes and Reads Data as Client
(STEP 7 V5.6)

6.3.1 Write Data to the S7-1200 CPU

1. In STEP 7 V5.6 you open the S7-300 CPU project.

In the "Blocks" folder you double-click the variable table "Client". The variable
table opens.

& SIMATIC Manager - PUT_GET
File Edit Insert PLC View Options Window Help

0O = g? .;": ﬁ 2 % Bp e EEEEE |=NOFiher> jvﬂ %
&9 PUT_GET -- D:\Prajekte\PutGet
E@ PUT_GET Object name | Symbolic name | Created in language:
E‘" SIMATIC 315 @ Sustemndaten
=-[@ cPu 3152PNDP o OB CYCL_EXEC FED
=0 S7 progam 1 FET PulDats FBD
g SE‘C‘E:S = Fe2 GeDats FED
EFFE14 GET STL
LFFB1G PUT STL
FecvD ataClient
i DR SendD ataClient LB
1 DB3 RecvDataServer DE
i DR4 SendD ataServer OB
£F DBE10 Generallrata LB
1 DEN InstPutD ata DE
i DR12 InzstGetDats OB
o UDT1 typePut STL
o upT2 typeGet STL
L IMT D L;.-..-.h:-\..—.m-\. th STL
{92 Clert Client ;
T DEIVE EERES v
&3 SFE14 5TL
&3 SFE1S STL

3. Click the "Monitor variable" button in the toolbar. The "Status value" column
displays the current values stored in the Send data area (DB2) and Receive
data area (DB1).

4. In the "Modify value" column you enter the values that are to be put in the
Send data area (DB2) of the S7-300 CPU and written to the S7-1200 CPU.

5. Setthe “GeneralData” variable to the value "True" to start the Write job.
Note
The variable "GeneralData".put.execute is reset to the value "False" in the user
program as soon as the Write job is completed with "done" = true or "error" =
true.

6. Click the "Activate modify values" button in the toolbar.
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&2 Var - Client
Tabelle Bearbeiten Einfigen Zielsystem Variable Ansicht BExras Fenster Hilfe
#| Dle(E & &|®|@[o]~| x| 2] W e wn| 659 e
ﬁ Llient -- @PUT_GET\SIMATIC 315\CPU 315-2 PN/DP\ST prograrm ONLINE y; 5 @
Q Operand Symbaol Anzeigeformat | Status’ Steu rt
1_ DB10.0BX 6.0 : "GeneralData™ put.execute BOOL fzse true
2 | WSend data
3 DB2.0BE O "SendDataClient”.data[0] DEZ 26
4 DB2.DBE 1 "SendDataClient” data[1] DEZ 9 9
5 DB2.DBE 2 "SendDataClient” data[2] DEZ 19 19
(] DB2DBB 3 "SendDataClient”. data[3] DEZ 81 a1
T DB2DBB 4 "SendDataClient”. data[4] DEZ 1 16
8 DB2.0BE S "SendDataClient”.data[s] DEZ 2( 2
9 DB2.0DBE & "SendDataClient”.data[§] DEZ 20
10 DB2.DBE 7 "SendDataClient” data[7] DEZ 13 13
11 DB2.DBE 2 "SendDataClient” data[8] DEZ £ 3
12| DB2DBB 9 "SendDataClient”. data[9] DEZ 10 10
13 DB2DBB 99 "SendDataClient” data[S9] DEZ 1 1
14 DB10.0BW 12 | "GeneralData™diagnostic.statusPut HEX WH16#0000
15
16 DB10.0BX 0.0 : "GeneralData”.get.execute BOOL true
17| /Receive Data
18| DB1.D0BB O "RecvDataClient”.data[0] DEZ 11
19| DB1.DBB 1 "RecvDataClient”.data[1] DEZ 12
20 0B1.0BE 2 "RecvDataClient”.data[2] DEZ 13
21 0B1.0BE 3 "RecvDataClient”.data[3] DEZ 14
22 DB1.0BE 4 "RecvDataClient” data[4] DEZ 15
23 DB1.DBEB & "RecvDataClient”. data[5] DEZ 16
24 DB1.DBB & "RecvDataClient”. data[8] DEZ i)
25| DB1.DBB 7 "RecvDataClient”.data[7] DEZ 18
26 0B1.0BEB & "RecvDataClient”. data[g] DEZ 19
27 DB1.0BEB 9 "RecvDataClient”.data[9] DEZ 20
28 0B1.0BB 9% "RecvDataClient”.data[5] DEZ 21
25 DB10.0DBW 14 | "GeneralData” diagnostic.statusGet HEX WHE18#0000
30

Result

The modified values are put in the Send data area (DB1) of the S7-300 CPU and
written to the S7-1200 CPU.
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6.3.2 Read Data from the S7-1200 CPU

In STEP 7 V5.6 you open the S7-300 CPU project.

In the "Blocks" folder you double-click the variable table "Client". The variable
table opens.

& SIMATIC Manager - PUT_GET
File Edit Inset PLC View Options Window Help

O = | 37 & B3 Bin | @ 2| % > EE

&9 PUT_GET -- D:\Projekte\PutGet

|=NOFiher> jvﬂ &

E--% PUT_GET Object name | Symbaolic name | Created in language
E|-- SIMATIC 315 5 Systemdaten
=-[@ cPU N152PN/DP o OE CYCL_EXE FED
e 57 program o FB PulData FED
g gﬁ‘;‘f:s £ FR2 GetData FED
3 FB14 GET STL
& FB1S FUT STL
3 {0]=g] Fet lient
i3 DB k SendD ataClient DE
i DE3 RecvDataServer LB
I DBE4 SendDataServer DE
3 DE10 Generallrata LB
1 DEN InstPutD ata DE
L DE12 InztGetDats LB
o UDT1 typePut STL
o unT2 twpeGet STL
T INT3 tunelliannnstic STL
Y2 Client Client 5
T DRIVE EERES v
L+ SFE14 @ S5TL
&3 SFE1S STL

3. Click the "Monitor variable" button in the toolbar. The "Status value" column
displays the current values stored in the Send data area (DB2) and Receive
data area (DB1).

4. Set the “GeneralData” variable to the value "True" to start the Read job.
Note
The variable "GeneralData".get.execute is reset to the value "False" in the user
program as soon as the Read job is completed with "done" = true or "error" =
true.
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5. Click the "Activate modify values" button in the toolbar.

22 Var- Client
Tabelle Bearbeiten Einfigen JZielsystern Variable

A D & #|=lew

Ansicht  Extras  Fenster Hilfe

| x| F= 2] ]

e ] eil4]

Result

| —
ﬁ Llient -- @PUT_GET\SIMATIC 315\CPU 315-2 PN/DP\S7 prograrn OMNLINE @
Q Operand Symbol Anzeigeformat Statusu Stew

1_ DB10.0BX 6.0 ; "GeneralData”.put. execute BOOL :. falze true

2 || #Send data o

3 DB2DBB O "SendDataClient”.data[0] DEZ 26 26

4 DB2.0BE 1 "SendDataClient”.data[1] DEZ 9 9

5 DB2.0BE 2 "SendDataClient”. data[2] DEZ 19 19

-] DB2.0DBE 3 "SendDataClient” data[3] DEZ a1 a1

7 DB2.DBE 4 "SendDataClient” data[4] DEZ 16 16

8 DB2DBE & "SendDataClient” data[5] DEZ 2 2

9 DB2DBB & "SendDataClient”. data[s] DEZ 20 20

10 DB2.0DBE 7 "SendDataClient”.data[7] DEZ 13 13

11 DB2.0DBE & "SendDataClient”.data[8] DEZ 3 3

12| DB2.DBE 9 "SendDataClient” data[9] DEZ 10 10

13 0DB2.DBE 99 "SendDataClient” data[38] DEZ 1 1

14 DB10.0BW 12 : "GeneralData” diagnostic.statusPut HEX

15

16 DB10.0BX 0.0 : "GeneralData™ get.execute BOOL true I
17| /fReceive Data P
18| 0B1.0BB O "RecvDataClient”.data[0] DEZ 11 ( ;
19 0DB1.DBB 1 "RecvDataClient” data[1] DEZ 12 \/
20 0B1.0DBE 2 "RecvDataClient” data[2] DEZ 13 o
21 DB1.DBB 3 "RecvDataClient”.data[3] DEZ 14

22 DB1.DBB 4 "RecvDataClient”. data[4] DEZ 15

23 0B1.0DBEB S "RecvDataClient”.data[s] DEZ 16

24 DB1.0DBEB & "RecvDataClient”.data[8] DEZ 17

25 0B1.0DBE 7 "RecvDataClient” data[7] DEZ 18

26 0B1.0DBE 2 "RecvDataClient” data[g] DEZ 19

27 DB1.DBB 9 "RecvDataClient”. data[5] DEZ 20

28 DB1.DBB 99 "RecvDataClient”. data[S5] DEZ 21

29 DB10.0BW 14 | "GeneralData"diagnostic.statusGet HEX WH16#0000

30

The "Status value" column displays the data read from the S7-1200 and stored in

the Receive data area (DB1).

S7 communication between SIMATIC S7-1200 and SIMATIC S7-300
with PUT/GET

Entry-ID: 82212115, V 3.0, 11/2020

108



	S7 Communication between SIMATIC S7-1200 and SIMATIC S7-300
	1 Introduction
	2 Configuration of SIMATIC S7-1200
	2.1 Create the Hardware Configuration
	2.1.1 Set the IP address of the CPU
	2.1.2 Set the IP address of the CP
	2.1.3 Permit Access with PUT/GET Communication from Remote Partner
	2.1.4 Enable S7 communication to the CPU

	2.2 Install SIMATIC S7-1200 as Client
	2.2.1 Configuration of the S7 Connection
	2.2.2 Create Send and Receive Data Areas
	2.2.3 Create Variables for Parameters of Function Blocks "PutData" and "GetData"
	2.2.4 Create a User Program

	2.3 Install SIMATIC S7-1200 as Server
	2.3.1 Create Send and Receive Data Areas

	2.4 Download the Hardware Configuration and User Program

	3 Configuration of SIMATIC S7-300 in STEP 7 V16
	3.1 Create the Hardware Configuration
	3.1.1 Set the IP address of the CPU
	3.1.2 Set the IP address of the CP

	3.2 Install SIMATIC S7-300 as Client
	3.2.1 Configuration of the S7 Connection
	3.2.2 Create Send and Receive Data Areas
	3.2.3 Create Variables for Parameters of Function Blocks "PutData" and "GetData"
	3.2.4 Create a User Program

	3.3 Install SIMATIC S7-300 as Server
	3.3.1 Create Send and Receive Data Areas

	3.4 Download the Hardware Configuration and User Program

	4 Configuration of SIMATIC S7-300 in STEP 7 V5.6
	4.1 Create the Hardware Configuration
	4.1.1 Open the Hardware Configuration
	4.1.2 Define IP Address and Assign Subnet to the PROFINET interface of the CPU
	4.1.3 Define IP Address and Assign Subnet to the PROFINET interface of the CP

	4.2 Configure the SIMATC S7-300 as Client
	4.2.1 Configuration of the S7 Connection
	4.2.2 Create Send and Receive Data Areas
	4.2.3 Create Variables for Parameters of Function Blocks "PutData" and "GetData"
	4.2.4 Create a User Program

	4.3 Configure the SIMATC S7-300 as Server
	4.3.1 Create a User Program

	4.4 Download the Hardware Configuration and User Program

	5 Error Handling
	5.1 FB "PutData"
	5.2 FB "GetData"

	6 Operating and Monitoring
	6.1 SIMATIC S7-1200 Writes and Reads Data as Client
	6.1.1 Write Data to the S7-300
	6.1.2 Read Data from the S7-300

	6.2 SIMATIC S7-300 Writes and Reads Data as Client (STEP 7 V16)
	6.2.1 Write Data to the S7-1200
	6.2.2 Read Data from the S7-1200

	6.3 SIMATIC S7-300 Writes and Reads Data as Client (STEP 7 V5.6)
	6.3.1 Write Data to the S7-1200 CPU
	6.3.2 Read Data from the S7-1200 CPU



