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into account that corresponding protective measures have to be taken in the
context of Industrial Security when connecting your equipment to other parts of the
plant, the enterprise network or the internet. Further information can be found in
Entry ID 50203404.
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1 Introduction

1

Introduction

You can use the S7 Communication, for example, for data transfer over the
integrated PROFINET interface and Industrial Ethernet interface of the S7-1500
CPU.

The following communication instructions are available for S7 Communication.
e PUT for sending data
o GET for receiving data

In STEP 7 V12 SP1 Upd2 (TIA Portal) you will find the above-mentioned
communication instructions in the "Instructions" task card in the "Communication >
S7 Communication" palette.

This example shows how to configure an S7 connection between two S7-1500
CPUs to exchange data between the S7-1500 CPUs using the PUT and GET
communication instructions.
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2 Configuration of the S7 Connection

Configuration of the S7 Connection

Configuration of the S7 Connection

In the Network view of the Hardware and network editor you create the connection
partners, two S7-1500 CPUs and network them.

Proceed as follows to create an S7 connection graphically between the two S7-
1500 CPUs.

Table 2-1

No.

Description

In the Network view you click the "Connections" button. This enables the
Connection mode.

Test » Devices & networks

gﬂf MNetwark I ﬂn Cu:unnectiu:unsl |S? connection |T| . ke Relations
PLC_1 PLC 2
CPU 1516-3 PHI.. CPU 1513-1 PN
E

PMAE_1

Select "S7 connection” as the connection type.

Test » Devices & networks

gﬂf MNetwark ﬂn Connections |S? connection |T| . ke Relations
PLC_1 PLC 2
CPU 1516-3 PHI.. CPU 1513-1 PN

PMAE_1

S7 communication with PUT/GET
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2 Configuration of the S7 Connection

Result

No. Description

3. With the button held down drag the mouse cursor from the S7-1500 CPU where
the S7 connection is to start to the S7-1500 CPU where the S7 connection is to
finish.

Test » Devices & networks

Ef MNetwark |:||:| Connections |S? connection |T| & Relations

PLC 1

CPU 1516-3 PHL..

PLC 2
CPU 1513-1 PN

PMAE_1

4. Release the mouse button when the cursor is on the target device to create the
S7 connection between the two S7-1500 CPUs.

e A specified connection is created.
e The connection route is highlighted.

e The connection is entered in the connection table.
Figure 2-1
Test » Devices & networks

ﬁ"f Metwork |33 Connections |S? connection [V| : L Relations % . Q % [100%
PLC_1 PLC_2
CPU 1516-3 PNL.. CPU 1513-1 PN
— - -
B '__S?;f;onner:'ii'on_i' =t
| I |
[ el
| Network overview || Connections || Relations || 11O communication || VPN |
'ﬁ' Local connection name  Local end point Local ID (hex} Partner D (hex} Partner Connection type
57_verhindung_1 [WFc 100 100 [BFrc 2 57 connection
57_Verhindung_1 [WFcz> 100 100 [BFrc 1 57 connection
$7_Connection_1 W Fic 101 101 [BFrc 2 57 connection
$7_Connection_1 [QFicz> 101 101 [BFrc 1 s7connection
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2 Configuration of the S7 Connection

2.2

Properties of the Configured S7 Connection

The "Properties” tab in the Inspector window shows the properties of the S7
connection to be configured. These include:

e General connection parameters
e Local ID

e Special connection parameters
e Address details

General connection parameters

Local ID

The "General" parameters group of the properties of the S7 connection shows the
general connection parameters that identify the connection endpoint.

Here you can assign the connection route and specify the connection partner in
full.

Figure 2-2
G, Properties
J General ” 10 tags ” Texts
ol General
Special connection prope... Connection
Address details
Mame: !57_Verbindung_1
Connection path
Local Fartner
‘ . I
N
End point: [PLC_1 | [Pc_2 |
Interface: | FLC_1, PROFINETSchnittstelle_1[X1] =] | FLC_2, FROFINETSchnittstelle_1[x1] ||
Interface type: |Ethernet | |Ethernet |
Subnet: [PNIE_1 | B [PraiiE_1 1,2
Address: |192.168.03 | |192168010 |
| |

Here you see the local ID of the module from which the S7 connection is observed
(local partner). You can change the local ID. This is necessary if you have already
programmed communication function blocks and you want to use the local ID
specified there for the S7 connection.

Figure 2-3

JGeneraI || 10 tags ” Texts |

General

Local ID

Special connection prope._.. Block parameters

Addrez: details
Local 1D (hex): | 100 [E
10: HW‘EE#‘EDD

S7 communication with PUT/GET
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2 Configuration of the S7 Connection

Special connection parameters
Display of the connection parameters

e One-way
One-way means that the connection partner is server for this connection and
cannot actively send or receive.

e Active connection establishment
In this example a two-way S7 connection is configured. This means that you
can set which connection partner is to take on the active part.

e Send operating mode alarms
In this example the local partner does not send any operating mode alarms to
the connection partner.

Figure 2-4

J General || 10 tags || Texts
General
Lecal ID
Special connection propertie Local end point

Special connection properties

Address details

D Active connection establishment

Address details

Display of the address details of the S7 connection. In the case of an unspecified
partner you can change the values for the rack and slot. All the other values are
taken from the current configuration and cannot be changed.

Figure 2-5
|g Properties
J General || 10 tags ” Texts
General .
T Address details
special connection properties
Local Partner
End point: |PLC_1 | [pLc_2 ]
Rackislot: [0 iE 1 || |
Connection res.
(hex): | a2 [~]
TSAP: | SIMATIC-ACC10001 | [simaTIC-ACC10001 |
SubnetID: |BF3E -0000-0002 | [BF3E - 0001 - 0002 |
- A A -
2.3 Permit Access with PUT/GET Communication from

Remote Partner (PLC, HMI, OPC, ...)

Access from the remote partner (PLC, HMI, OPC, ...) with PUT/GET
communication must be permitted for both S7-1500 CPUs between which the S7
connection is configured.

Select the CPU in the device configuration of the first S7-1500 station.

S7 communication with PUT/GET
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2 Configuration of the S7 Connection

24

In the inspector window you enable the option "Permit access with PUT/GET
communication from remote partner (PLC, HMI, OPC, ...)" under "Properties >
General > Protection".

Figure 2-6

‘_Q. Properties

J General ” 10 tags ” Texts

¥ General
¥ PROFINETinterface [X1]
» PROFINETinterface [X2]
» DFinterface [X3]
Startup
Cycle
Communication load
System and clock memory il Connection mechanisms
b System diagnostics il
» Web server }. E\ Permitaccess with PUTIGET communication from remote partner (PLC, HMI, OPC, ..}

Display
Userinterface languages
Time of day

¥ Systemn power supply
Connection resources

Overview of addresses

Select the CPU in the device configuration of the second S7-1500 station.

In the inspector window you enable the option "Permit access with PUT/GET
communication from remote partner (PLC, HMI, OPC, ...)" under "Properties >
General > Protection".

Figure 2-7
\g Properties
J General H 10 tags || Texts
¥ General |
» FROFINETinterface [X1]
Startup
Cycle

Communication lead

Connection mechanisms
Systern and clock memory

» System disgnostics. 5 5 .
g Permitaccess with PUTIGET communication from remote parmner (PLC, HMI, OPC, ...}

b Wieb server
Display
Userinterface languages :.
Time ofday

¥ System power supply
Connection resources

Overview ofaddresses

Configure Clock Memory

Memory byte 0 is configured as clock memory in the active S7-1500 CPU. The
send and receive job is triggered by this clock memory.

Select the CPU in the device configuration of the S7-1500 station.

In the inspector window you enable the option "Enable the use of clock memory
byte" under "Properties > General > System and clock memory". The address 0 is
entered for the clock memory byte in this example.

S7 communication with PUT/GET
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Figure 2-8

‘ ', Properties

J General || 10 tags ” Texts

General

PROFINETinterface [¥1]

Clock memory bits

[#) Ensble the use of clock memory byte

' Address of clock memory byte
» System diagnostics (MBx): [0
b Web server 10 Hzelock: [ %MD.0 (Clock_10Hz)

Display

5 Hzclock: |3%MD.1 (Clock_SHz)

Userinterface languages

2.5 Hzclock: |%MD.2 (Clock_2.5Hz)

Time of day
Protection 2 Hzclock: [%M0.3 (Clock_2Hz)
» System power supply 1.25 Hzclock: [3M0.4 (Clock_1.25H2)

Connection resources

1 Hzclock: | %M0.5 (Clock_1H
Overview of addresses zclock: | (Clock_1Hz)

0.625 Hzclock: [%M0.6 (Clock_0.625Hz)

0.5 Hzclock: |%MO.7 (Clock_0.5Hz)

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

3

3.1

3.2

User Program of the Active S7-1500 CPU

The user program of the active S7-1500 CPU consists of the following blocks:
Table 3-1

Block Symbolic name Description

OB100 Startup Startup OB

The OB100 is executed when the CPU is
restarted (warm restart).

OB1 Main The PUT_GET (FB1) block including the
associated instance data block
PUT_GET_DB (DB5) is called cyclically
in OB1.

FB1 PUT_GET The communication instructions PUT and
GET are called in the PUT_GET (FB1)
block to transfer data via the configured
S7 connection.

DB5 PUT_GET_DB Instance data block of the PUT_GET
(FB1) block
DB1 SEND_DATA The data to be sent to the

communication partner with the PUT
instruction (send data) is stored in the
SEND_DATA (DB1) block.

DB2 RCVD_DATA The data received from the
communication partner with the GET
instruction (receive data) is stored in the
RCVD_DATA (DB2) data block.

oB100

When you restart (warm restart) the CPU, the M50.0 "TRUE" is set to the value "1".
With M50.0 "TRUE" the job to send or receive data is enabled.

Figure 3-1
==1
%M50.0 %WM50.0
“TRUE" — *TRUE"
%M50.0 5
“TRUE" = 3¢ — __

The PUT_GET (FB1) block including the associated instance data block
PUT_GET_DB (DB5) is called cyclically in OB1.

Figure 3-2
YDB5
"PUT_GET_DE"
YFB1
"PUT_GET"
Y50 .0
"TRUE" — EN END —

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

3.3 PUT_GET (FB1)

3.31 Write data

The PUT communication instruction is called in the PUT_GET (FB1) block. The
PUT instruction is in the "Instructions” task card in the "Communication > S7
Communication" palette.

You use the PUT instruction to write data to the remote S7-1500 CPU.
Note This is only possible if the function "Permit access with PUT/GET communication

from remote partner" has been enabled for the partner CPU in the Properties of
the CPU under "Protection".

With the PUT instruction you cannot access blocks that have been created with
the "optimized" type of access.

Figure 3-3
%DB3
"PUT_DB"
@l
Remote - Varnant - :
@500
"TRUE" — EN
#FUT_REQ — REQ
V162100 — |p
FZDEZ.DEX0D.0 DOME — #DOMNE_PUT
BYTE 10— ADDR 1 ERROR — #ERROR_FUT
PEDET.DEXD.O STATUS #5TATUS_PUT
BYTE 10 5D_1 - END —

Input parameters of the PUT instruction
The PUT instruction has the following input parameters.

Table 3-2
Input parameters Data type Description

REQ BOOLEAN Control parameter, enables data transfer on
rising edge

ID WORD Addressing parameter for specifying the
connection to the partner CPU

ADDR _1 REMOTE Pointer to the area to be written to in the partner
CPU.

SD_1 VARIANT Pointer to the area in your own CPU that
contains the data to be sent.

Output parameters of the PUT instruction
The PUT instruction has the following output parameters.

S7 communication with PUT/GET
Entry ID: 82212115, V1.0, 10/2013 11
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3 User Program of the Active S7-1500 CPU

Table 3-3
Output parameters Data type Description
DONE BOOLEAN State parameter DONE
e 0:Job not yet started or is still being
executed
e 1: Job executed error-free
ERROR BOOLEAN State parameters ERROR and STATUS, error
STATUS WORD display
e ERROR=0

STATUS has the value:
- 000O0H: neither warning nor error
- <> 0000H: Warning, STATUS provides
detailed information
e ERROR=1
An error has occurred, STATUS provides
detailed information about the type of error

Enable job to write the data

The job to write the data is enabled by a positive edge at the REQ input of the PUT
instruction. Enabling of the write job is controlled by clock memory M0.7 and the
"PUT_BUSY" variable. When the write job is running, “PUT_BUSY” is set to the
value "1". This makes it impossible for a new send job to be triggered.

Figure 3-4
&
UWM0.T #PUT_REQ
"Clock_0.5HZ — P
#PUT_BUSY —0 3¢ —_ —
#PUT_REQ_M
#PUT_BUSY
& 5

H#FUT_REQ = zi —_— -

Only when the current write job has been completed successfully or with an error is
“‘PUT_BUSY” reset to the value "0" so that a new write job can be enabled.

Figure 3-5

==1 #FUT_BUSY
FDOME_PUT =—
FERROR_PUT == 2 — —_—

Setting connection parameters

The connection parameters for the PUT instruction are set in the inspector window
of the program editor. For this you select the PUT instruction called in the
PUT_GET (FB1) block. Open the "Configuration" tab in the inspector window. The
"Connection Parameters" group is in the "Configuration" tab in the area navigation.
This group includes the connection parameters.

S7 communication with PUT/GET
Entry ID: 82212115, V1.0, 10/2013 12
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3 User Program of the Active S7-1500 CPU

Define the connection endpoints of the S7 connection via which the data will be
sent and received. In this example you select as partner the S7-1500 CPU that

participates passively in establishing the configured S7 connection.

The interface type, interface name and address of the communication partners are

entered automatically once you have defined the connection endpoint.

Select the name of the S7 connection via which the data is to be transferred. The
ID of the selected S7 connection will be entered automatically at the ID parameter

of the PUT instruction.

Figure 3-6

General Configuration

Connection parameter (]
Block parameter Q

Address:

Receive data area in the partner CPU

Connection ID (dec):

Connection name:

\g Properties
Connection parameter
General
Local Partner
End point: |PLC_2 | [PLC_1 [CPU 1516-3 PNIDP] !_v_'i
Interface: | FLC_2, PROFINETSchnittstelle_1[x1]  |=| | PLC_1, PROFINETS chnittstelle_1[X1] !f;
Interface type: | Ethernet | ®_ |Ethernet | =
Subnet name: | PiIE_1 | | PraitE_1 |

|192.168.0.10 | |19216803

[100 |

[57_verbindung_t 1[=]

[¥) Active connection establishment

At the ADDR _1 input parameter of the PUT instruction you specify the memory
area of the partner CPU to which the data is to be written.

Only absolute addressing is permitted. In this example 10 bytes of data are stored
in DB3 of the partner CPU starting at address O:

e P#DB1.DBX0.0 BYTE 10.

Send data area in the local CPU

At the SD_1 input data area of the PUT instruction you specify the memory area of
the local CPU from which the data is to be read.

In this example 10 bytes of data are stored in DB3 of the local CPU starting at

address 0O:
e P#DB3.DBX0.0 BYTE 10.

Error evaluation

If an error occurs during processing of the PUT instruction, the STATUS of the PUT

instruction is stored in the static variable “SAVE_STATUS_PUT".

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

3.3.2

Note

Figure 3-7

MOVE

#SAVE_STATUS_
#ERROR_PUT — EN —quDLm PUT
#STATUS_PUT— |y —

If the PUT instruction is executed and completed successfully, the
“SAVE_STATUS_PUT” variable is set to the value 33 (dec) = 21 (hex).

Figure 3-8

MOVE

#SAVE_STATUS_
#DONE_PUT— EN —e,gl_ou-n FUT

33 I

Read data

The GET communication instruction is called in the PUT_GET (FB1) block. The
GET instruction is in the "Instructions” task card in the "Communication > S7
Communication" palette.

You use the GET instruction to read data from the remote S7-1500 CPU.

This is only possible if the function "Permit access with PUT/GET communication
from remote partner" has been enabled for the partner CPU in the Properties of
the CPU under "Protection”.

With the GET instruction you cannot access blocks that have been created with
the "optimized" type of access.

Figure 3-9
“DB4
*GET _DE"
GET (@R
Remote - Varnant —
WM50.0
"TRUE" =— EN
#GET_REQ — REQ
We168100 0
PEDE2.0EXC.0 NDR — #MNDR_GET
BYTE 10 ADDR_1 ERROR — #ERROR_GET
PEDE2.DEX0.0 STATUS #STATUS_GET

BYTE 10 —pp 1 = END =—

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

Input parameters of the GET instruction

The GET instruction has the following input parameters.

Table 3-4
Input parameters Data type Description

REQ BOOLEAN Control parameter, enables data transfer on a
rising edge

ID WORD Addressing parameter for specifying the
connection to the partner CPU

ADDR _1 REMOTE Pointer to the area to be read in the partner
CPU.

RD_1 VARIANT Pointer to the area in your own CPU in which
the read data is stored.

Output parameters of the GET instruction

The GET instruction has the following output parameters.

Table 3-5
Output parameters Data type Description
NDR BOOLEAN State parameter NDR
e 0:Job not yet started or is still being
executed
e 1: Job executed error-free
ERROR BOOLEAN State parameters ERROR and STATUS, error
STATUS WORD display

e ERROR=0
STATUS has the value:
- 000O0H: neither warning nor error
- <>0000H: Warning, STATUS provides
detailed information
e ERROR=1
An error has occurred, STATUS provides
detailed information about the type of error

Enable job to read the data

The job to read the data is enabled by a positive edge at the REQ input of the GET
instruction. Enabling of the read job is controlled by clock memory M0.7 and the
"GET_BUSY" variable. When the read job is running, “GET_BUSY” is set to the
value "1". Triggering a new read job is not then possible.

S7 communication with PUT/GET
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Figure 3-10
&
UWM0.T #GET_REQ
"Clock_0.5H — P
#GET_BUSY —0 3¢  — —
£GET_REQ_M
#GET_BUSY
& 5

#GET_REQ — 3¢ _— -

Only when the current read job has been completed successfully or with an error is
“GET_BUSY” reset to the value "0" so that a new read job can be enabled.

Figure 3-11

==1 #GET_BUSY
H#MDR_GET =—
FERROR_GET == 31 — —

Setting connection parameters

The connection parameters for the GET instruction are set in the inspector window
of the program editor. For this you select the GET instruction called in the
PUT_GET (FB1) block. Open the "Configuration" tab in the inspector window. The
"Connection Parameters" group is in the "Configuration" tab in the area navigation.
This group includes the connection parameters.

Define the connection endpoints of the S7 connection via which the data will be
sent and received. In this example you select as partner the S7-1500 CPU that
participates passively in establishing the configured S7 connection.

The interface type, interface name and address of the communication partners are
entered automatically once you have defined the connection endpoint.

Select the name of the S7 connection via which the data is to be transferred. The
ID of the selected S7 connection will be entered automatically at the ID parameter
of the GET instruction.

Figure 3-12
‘g Properties
General Configuration
Connection parameter (] 2
BRIk P metat ) Connection parameter
General
Local Partner
End point: |PLC 2 | |PLC_1 [CPU 1516-3 PNIDF] [~]
: I .
: Interface: | PLC_2, PROFINETSchnittstelle_1[%1] || | FLC_1, PROFINETSchnittstelle_1[x1]  [+|
: Interface type: | Ethernet | ®_ |Ethernet | =
Subnet name: | PiIE_1 | | PraitE_1 |
Address: |192.168.0.10 | |19216803 |
Connection D (@ec): 750 1
Connection name: | 57_Verbindung_1 =]
[¥) Active connection establishment

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

Send data area in the partner CPU

At the ADDR _1 input data area of the GET instruction you specify the memory area
of the local CPU from which the data is to be read.

Only absolute addressing is permitted. In this example 10 bytes of data are stored
in DB2 of the partner CPU starting at address 0:

e P#DB2.DBX0.0 BYTE 10

Receive data area in the local CPU

At the RD_1 input parameter of the GET instruction you specify the memory area
of the local CPU to which the data is to be written.

In this example 10 bytes of data are stored in DB2 of the local CPU starting at
address 0.

e P#DB2.DBX0.0 BYTE 10

Error evaluation

3.4

If an error occurs during processing of the GET instruction, the STATUS of the
GET instruction is stored in the static variable “SAVE_STATUS_GET".

Figure 3-13

MOVE

#SAVE_STATUS_
#ERROR_GET— EN —e,zLDLm GET

#STATUS_GET— |y

If the GET instruction is executed and completed successfully, the
“SAVE_STATUS_GET” variable is set to the value 33 (dec) = 21 (hex).

Figure 3-14
MOVE

HFSAVE_STATUS_
SMNDR_GET=—— EN —q‘,'l_ou-n GET

33 I

SEND_DATA (DB1)

The data that is transferred to the partner CPU is stored in the SEND_DATA (DB1)
data block of the local CPU.

In the Properties of the SEND_DATA (DB1) data block you disable the "Optimized
block access" function under "Attributes”.

S7 communication with PUT/GET
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3 User Program of the Active S7-1500 CPU

Figure 3-15
"SEND_DATA [DB1]

General

General
Information
Time stamps
Compilation
Protection

Attributes

Download without reinitializmtion

Attributes

D Only store in load memaory

D Data block write-protected in the device

| D Optimized block access

<] i

oK

3.5

RCVD_DATA (DB2)

The data received from the partner CPU is stored in the RCVD_DATA (DB2) data
block of the local CPU.

In the Properties of the RCVD_DATA (DB2) data block you disable the "Optimized
block access" function under "Attributes”.

Figure 3-16

General

General

Attributes

Information

Time stamps

Compilation D Onlystore in load memaory
Frotection D Data block write-protected in the device
Attributes | D P T
L G s timize OCK 8CcCess
Download without reinitializstion =
|
*
< il

S7 communication with PUT/GET
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4 User Program of the Passive S7--1500 CPU

4

4.1

4.2

User Program of the Passive S7--1500 CPU

No communication instructions for data transfer are called in the user program of
the passive S7-1500 CPU.

All you need are data blocks in which the sent and received data is stored.

SEND_DATA (DB2)

The data read by the active S7-1500 CPU from the passive S7-1500 CPU is stored
in the SEND_DATA (DB2) data block.

In the Properties of the SEND_DATA (DB2) data block you disable the "Optimized
block access" function under "Attributes”.

Figure 4-1

General

General

Attributes

Information
Time stamps

Compilation [ onlystore in load memory

Frotection D Data block write-protected in the device

-
| D Optimized block access

Download without reinitialization | |

r oK I| Cancel |

|

RCVD_DATA (DB3)

The data written by the active S7-1500 CPU to the passive S7-1500 CPU is stored
in the RCVD_DATA (DB3) data block.

In the Properties of the RCVD_DATA (DB2) data block you disable the "Optimized
block access" function under "Attributes”.

S7 communication with PUT/GET
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4 User Program of the Passive S7--1500 CPU

Figure 4-2
RCVD_DATA [DB3]

General

General
Information
Time stamps
Compilation
Protection

Attributes

Download without reinitializmtion

S7 communication with PUT/GET

Attributes

D Onlystore in load memaory

D Data block write-protected in the device

| D Optimized block access

<] i

Entry ID: 82212115, V1.0, 10/2013

20



	S7 Communication withPUT/GET
	Contents
	1 Introduction
	2 Configuration of the S7 Connection
	2.1 Configuration of the S7 Connection
	2.2 Properties of the Configured S7 Connection
	2.3 Permit Access with PUT/GET Communication from Remote Partner (PLC, HMI, OPC, …)
	2.4 Configure Clock Memory

	3 User Program of the Active S7-1500 CPU
	3.1 OB100
	3.2 OB1
	3.3 PUT_GET (FB1)
	3.3.1 Write data
	3.3.2 Read data

	3.4 SEND_DATA (DB1)
	3.5 RCVD_DATA (DB2)

	4 User Program of the Passive S7-1500 CPU
	4.1 SEND_DATA (DB2)
	4.2 RCVD_DATA (DB3)




