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breach of a duty under this contract shall be limited to the foreseeable damage
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do not imply a change in the burden of proof to your detriment.

It is not permissible to transfer or copy these Application Examples or excerpts
thereof without express authorization from Siemens Industry Sector.
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Automation Task

Task description

1 Automation Task

1.1 Task description

Data exchange (e.g. for time synchronization) shall be effected in a deterministic
approach via Ethernet with the help of S7 communication between an S7-300
master and several S7-1200 slave controllers.

Scheme of the application task
Figure 1-1
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Requirements of the application

The master, as well as the slaves include a send and a receive block (Send_DB
and Receive_DB). After receipt of the synchronization command, the master reads
the system time and sends this information and the user data to the first slave via
the PUT block for S7 communication. The PUT block synchronizes its own system
time with the time-of-day information received from the master.

Then the master polls the user data of slave 1 via the GET communication block.
This user data of slave 1 is then stored at the relevant location in the master’s
receive block.

This procedure is repeated for all subsequent slave units. After data exchange
between master and the last slave is completed, the master unit starts data
exchange with slave 1 again.

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 4



Automation Task

Structure

1.2 Structure

The automation task is demonstrated by the example of data exchange between a
CPU 315-2PN/DP defined as master unit and two S7-1200 controllers (slave 1 and

Copyright © Siemens AG 2010 All rights reserved
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slave 2).

Schematic structure
Figure 1-2

PS 307 CPU 315-2PN/DP CSM 1277 PM 1207 CPU 1212C

IP address:
140.140.140.220
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ey
.~
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PM 1207 CPU 1214C
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Figure 1-2 shows the principle of this structure. The communicating CPUs, as well
as the programming unit with the softwares "STEP 7 Basic V10.5" for S7-1200
programming and "STEP 7 V5.4" for S7-300 programming are connected to the

switch CSM 1277 by means of Ethernet cables.

List of components

Table 1-1
No. Component Qty. MLFB/Order number
1. PS307 24V / 5A 1 6ES7307-1EA00-0AAQ
2. CPU315-2 PN/DP, 256 KB 1 6ES7315-2EH13-0AB0O
3. S7 MICRO MEMORY CARD, 8MB 1 6ES7953-8LP10-0AA0
4. COMPACT SWITCH MODULE CSM 1277 1 6GK7277-1AA00-0AA0
5. POWER SUPPLY S7-1200 PM1207 2 6EP1332-1SH71
6. S7-1200 CPU1212C 1 6ES7212-1AD30-0XB0
7. S7-1200 CPU1214C 1 6ES7214-1AE30-0XB0
8. PC/PG 1
9. STEP 7 V5.4 1 6ES7810-4CC08-0YAS
10. | STEP 7 V5.4 Service Pack 5 1 Entry 1D:36184684
11. | STEP 7 BASIC V10.5 1 6ES7822-0AA00-0YAO
12. | STEP 7 Basic V10.5 Service Pack 2 1 Entry ID:39741113

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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Automation Solution

2.1

L1
N
PE

Cabling diagram

Automation Solution

The S7-1200 PLC offers the passive server functionality for the S7 communication.
In doing so, the S7-1200 allows read-and-write access to the data.

Configuration is performed by the S7-300 client via the PUT and GET blocks. The
PUT block is used to write data from the S7-300 to the S7-1200 and the GET block
retrieves data from the S7-1200 and writes them to the S7-300.

The connection is configured in STEP 7 V5.4 in NetPro. The relevant connection
partner is defined by the specific IP address. Exactly one ID is assigned for each
connection to an S7 server. This ID is then transferred to the S7 communication
blocks PUT and GET.

The maximum number of configurable connections in NetPro depends on the type
of S7-300 CPU used. The CPU 315-2 PN/DP is suitable for a maximum of 14 S7-
connections in NetPro.

Cabling diagram

Please also refer to the list of components in Chapter 1.2.
Figure 2-1

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 6
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Automation Solution

2.2 Program structure

Program structure

This chapter describes the program structure used in this example for the
automation system on function and data block level.

221

Figure 2-2 and Figure 2-4 show the block-call hierarchy, as well as the access to

Overview of the block structure

the data blocks used for the S7-300 client and the S7-1200 servers.

Figure 2-2
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Figure 2-3
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Automation Solution

2.2.2

Program structure

Description of the block structure

The time-of-day interrupt OB10 “TOD_INTO” in the hardware structure of the CPU
315-2PN/DP is activated and set to execution at daily intervals.

The “Status_DB” data block DB303 contains the control and status information of
all S7-1200 servers in the form of the data type UDT3 “STATUS". Apart from the
“SYNC” synchronization request bit, this data type structure also includes
information for the analysis of communication errors.

When the time-of-day interrupt OB10 “TOD_INTO” is executed, all “SYNC”
synchronization request bits will be set. Time synchronization, however, may also
be executed individually for each server by means of the table of variables.

OBL1 calls the function block FB300 “S7-com_PUT_GET" at cyclic intervals by
using its instance DB300 “S7-com_PUT_GET_DB".

When the synchronization request “SYNC” of the first S7-1200 server is set in the
DB303 “Status_DB?”, the PLC time will be read with the help of SFC1 “READ_CLK”"
and stored in the send data block DB301 “Send_DB”, together with the
synchronization request.

The data type of the read-in time “READ_CLK_CDT" is DATE_AND_TIME.

Function block FB300 calls send block FB14 “PUT". This block transmits the
contents of the send data block DB301 to the receive data block DB1201
“Receive_DB?” of the first server. Apart from the information for time
synchronization, transmission also includes the "User_data" and a message ID
“M_ID".

When a synchronization request “sync_CLK” is issued, OB1 “MAIN" of the server
calls the function FC1200 “DnT_DTL". This function is used to convert the
“READ_CLK_CDT” time information of the S7-300 clients of a DATE_AND_TIME
type into a DTL data type. All variables are stored in the DB1200 “Data_DB". The
function “WR_SYS_T" is used to write the converted time information into the
system time of the S7-1200. After successful time synchronization, the
“synchronized” bit in the send DB1202 “Send_DB” is set.

The message ID “M_ID” received from DB 1201 “Receive_DB” is mirrored to the
send data block DB 1202 “Send_DB".

After data transmission with the help of the “PUT” communication block, the
contents of send data block DB 1202 “Send_DB” are retrieved from the first server
via “GET” and then stored in the relevant data type UDT2 “RCV_Struct_1" in the
“Receive_DB" DB302.

The message ID “M_ID” received is then compared with the ID sent. Any
discrepancy will be stored in the status DB in the relevant data type structure
"Status_1" for server 1.

After successful synchronization of server 1 (signalled by the “synchronized”
variable), the synchronization request bit “SYNC” in “Status_1" of the status DB will
be reset.

The message ID “M_ID" is increased and data exchange with server 2 is
processed in the same way.

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 8
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Blocks used

2.3 Blocks used
The following tables provide an overview of all blocks used on the client and server
side.
2.3.1 Client (S7-300)
Table 2-1
Object Symbolic name Description
name
OB1 MAIN Cyclic organization block
OB10 TOD_INTO Time-of-day interrupt
FB14 GET S7 communication block for data retrieval
FB15 PUT S7 communication block for data transfer
FB300 S7-com_PUT_GET Function block for deterministic data exchange
with several servers via the S7 communication
blocks PUT and GET
FC301 read_bit Function to read the value of a bit by using a
pointer (used in FB300)
FC302 reset_hit Function to reset a bit by using a pointer (used
in FB300)
FC303 output_hit Function for the output of a value by using a
pointer (used in FB300)
DB300 S7-com_PUT_GET_DB | Multi-instance data block for FB300, FB14 and
FB15
DB301 Send_DB Send data block for FB15
DB302 Receive_DB Receive data block for FB14
DB303 Status_DB Status data block for all servers
ubDT2 RCV_STRUCT Data type structure for the receipt of server data
ubT3 STATUS Data type structure for the status information of
the servers

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Blocks used

S7-com_PUT_GET (FB300)

WARNING

This function block is used for a deterministic data exchange with several servers
via the S7 communication blocks PUT and GET; it is called at cyclic intervals in
OB1.

Figure 2-4
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com PUT GET DE"

"37-cow PUT GET"
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2 —II max
Symbol imnformation:
E7-com_ PUT_GET FE300
E7-com_ PUT_GET_DE DEZ200

DB300 has been selected as instance data block. It also includes the instances for
the S7 communication blocks PUT and GET.

As being the only input, the maximum number of servers “ID_max” must be stated.
For the CPU 315-2PN/DP used in this example, a maximum of 14 S7 connections
can be configured in NetPro.

The index variable used to identify the relevant server is the connection ID. Data
exchange with the servers is performed in a sequential manner.

A dynamic change of the ID for the S7 communication blocks PUT and GET
is supported only by the S7-300 controller.
An S7-400 controller requires a static ID for each communication block.

The following static variables of FB300 offer configuration options via the initial
value or the status analysis of SFC1 “READ_CLK".

Table 2-2

Name Data type Description
Receive_DB Int Number of the receive data block
RCV_STRUCT _size Int Size of the receive data structure UDT2 in bytes
Status_DB Int Number of the status data block
Status_size Int Size of the status data structure UDT3 in bytes
READ_CLK_ERROR Bool Error output of the block READ_CLK (SFC1)
READ_CLK_RET_VAL | Int Status of the block READ_CLK (SFC1)

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 10
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Status_DB (DB303)

Blocks used

This status DB consists of 14 data type structures UDT3 STATUS for a maximum
of 14 servers for communication with the CPU 315-2PN/DP. The structure includes

6 bytes as follows:

Table 2-3
Name Data type Description
SYNC Bool Time synchronization request
PUT_ERROR Bool Error message of the PUT communication block
GET_ERROR Bool Error message of the GET communication block
M_ID_UNEQUAL Bool Discrepancy in the M_IDs received and sent

PUT_ERROR_STATUS | Word

Status of the PUT block when the last error
occurred

GET_ERROR_STATUS | Word

Status of the GET block when the last error
occurred

2.3.2 Server (S7-1200)
Table 2-4
Object Symbolic name Description
name
OB1 Main Cyclic organization block
FC1200 DnT_DTL Function to convert the data type
DATE_AND_TIME into a DTL data type
DB1200 Data_DB Variables data block
DB1201 Receive_DB Data block for reception from a client
DB1202 Send_DB Data block for transmission to a client
2.3.3 Data consistency

DB301 and DB1201

The send block of the client and the receive block of the server must be identical in
length and structure. In this application example, they consist of 160 bytes with the
following structure:

Table 2-5
Name Data type Description
M_ID Int Message ID
sync_CLK Bool Time synchronization request

READ_CLK_CDT

DATE_AND_TIME or
an array of 8 bytes

Synchronization time of the master (S7-
300)

User_data

Array of 148 bytes

User data (S7-300 -> S7-1200)

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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DB302 and bB1202

Blocks used

The receive structure RCV_STRUCT (UDT2) of the client and the send block of the
server must be identical. The receive DB 302 consists of 14 receive structures for
the maximum number of server connections for the CPU 315-2PN/DP. The receive
structure UDT2 or the send DB 1202 consist of 160 bytes with the following

structure:
Table 2-6
Name Data type Description
M_ID Int Mirrored message ID for acknowledgement
synchronized Bool Time synchronization feedback

User_data

Array of 156 bytes

User data (S7-1200 -> S7-300)

The "User_data" can be adapted individually. The data structure, however, must be

identical on the sender and receiver side.

Program-related data consistency is ensured through sequential processing of the
send and receive jobs.
The status DB 303 offers direct influence on communication errors.

Through the continuous data exchange between the client and the servers, data
consistency can be ensured only for one cycle.

Consequently, the consistent data must be written to the send data blocks, or be
read from the receive data blocks, respectively, within one cycle.

S7 Communication: Data Exchange S7-300 <-> S7-1200

V1.2, Entry ID: 40556214
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2.4 Program sequence in the client station

Flowchart

The flowchart below shows the program sequence in the client station. The

Program sequence in the client station

functionality is combined in FB300 “S7-com_PUT_GET” which is called by OB1 at

cyclic intervals. FB300 is realized in the form of a step sequence.

Figure 2-5

READ_CLK

write
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reset SYNC (ID)
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Program sequence in the client station

Description of the flowchart

The “ID” is the index used to identify the relevant server to be used for data
exchange.

Depending on the “ID”, the synchronization request “SYNC” is read from the status
information for the server “ID” of “Status_DB” 303. Depending on the request, the
system time (“READ_CLK?") is read and then written to the send data block.

The send block “PUT” is used to transmit the contents of the send data block to the
“ID” server. Apart from the time synchronization information, a message ID “M_ID"
is transmitted also.

In case of an “ERROR” message from the “PUT” send block, the error information
is written to the status structure of the “ID” server in the status DB.

The receive data block “GET” is used to receive the data from the “ID” server and
to write them into the “ID” receive structure in the receive DB.

In case of an “ERROR” message from the “GET” receive block, the error
information is written to the status structure of the “ID” server in the status DB.

On the basis of this receive data, the message ID “RCV_M_ID” mirrored by the
server is compared with the “M_ID” sent. Any discrepancies will be stated in the
status structure of the “ID” server in the status DB (“M_ID_unequal”).

When a synchronization request “SYNC” of the “ID” server is issued, successful
synchronization is checked on the basis of the receive data of the “ID” server
(“synchronized”). If the result is positive, the synchronization request “SYNC” for
the “ID” server will be reset. Otherwise, time synchronization will be repeated
during the next communication with this server.

The message ID is increased (“INC M_ID") and the “ID” is compared with
“ID_max”, i.e. the maximum number of servers. The ID continues to increase (“INC
ID") until “ID_max” is reached. Otherwise the ID will be reset to the initial ID (“ID =
17).

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 14
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Hardware and software installation

3 Configuration
3.1 Hardware and software installation
3.1.1 Hardware installation and cabling
Table 3-1
No. Instruction Note/Screenshot
1. Mount the S7-1200 modules to a “top-hat” DIN
rail.
2. Mount the S7-300 modules to a S7-300
mounting rail.
3. Us an RJ45 Ethernet cable to connect the See Chapter “Cabling diagram”

controllers and the associated programming
unit with the switch CSM 1277.

4. Connect all grounding terminals to ground. See Chapter “Cabling diagram”
5. Connect the controllers to voltage. See Chapter “Cabling diagram”
6. Insert the MICRO MEMORY CARD into the See Table 1-1

CPU 315-2PN/DP.

3.1.2 Software installation
Table 3-2
No. Instruction Note/Screenshot
1. Install the software STEP 7 BASIC V10.5 on See Table 1-1
your programming unit.
2. Install the Service Pack 2 for STEP 7 BASIC See Table 1-1
V10.5 on your programming unit.
3. Install STEP 7 V5.4 on your programming unit. | gSee Table 1-1
4. Install the Service Pack 5 for STEP 7V5.40n | gee Table 1-1

your programming unit.

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214 15
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Hardware and network configuration

3.2 Hardware and network configuration

3.2.1 Assignment of an IP address for the PG/PC

Your PG/PC must be allocated an IP address in the same subnetwork as the
CPUs. The IP addresses of the individual stations can be seen in Figure 1-2.

Proceed as described below to assign an IP address for your network card in the

Windows XP operating system:
Table 3-3

No. Instruction

Note/Screenshot

“Network Connections”.

1. Open the Windows Control Panel and select

- Control Panel

File Edit “iew Favorites Tools Help

Folders | & [ xu’|mv|

€ NEEianal > B ¥ | - Search

Address I[} Control Panel

Marne =
_fgccessibility Cptions

*E add Hardware

L) Add or Remove Programs
4 Administr ative Tools

‘“ Automatic Updates

7 Date and Time
® ‘windows Update ShDisplay .

| Folder Options

()] Help and Support EhFonts

B Game Controllers

’j’lntemet Cptions

@Keyboard

M mail

_RJMemory Card Parameter Assignmen

Control Panel

G« Switch to Category Yiew

See Also

your right mouse button to open the
associated “Properties”.

2. Select the network card to be used and click

™ Network Connections

File Edit “iew Favorites Tools Advanced Help
Qiack - &3 - (¥ | P scach [HFoders | [ 3 X Q| @E-| K QT

Address |¢ Metwork Connections

Marne | Type
Network Tasks 2 LAN or High-Speed Internet
[5] Create anew connection | AR~ Limky S
# set up a home or smal Disable
~ office network Status
@ Change Windows Firewal Repair

settings
W Disahle this network device

% Repair this connection

Eridge Connections

Creats Shortcut

] Rename this connection Delete
) View status of this Rename
conneckian

[51 Chanae settinas of this

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Hardware and network configuration

No.

Instruction

Note/Screenshot

Select the element “Internet Protocol (TCP/IP)”
and click the “Properties” button.

-LLocal Area Connection Properties ed

General | Authentication I Advanced I

Connect using:

I B8 Broadcom Met<treme Gigabit Etheme

Thiz connection uzes the following items:

%~ PROFINET I0 RT-Protocal -]
5= . [150)

=
4 | »

| I Froperties I

Transmigzion Contral Protocol/Internet Protocol. The default
wide area network protocol that provides communication
aciogs diverse interconnected networks.

Install... I Wninstall

D escription

[+ Shaw icon in notification area when connected
[¥ Natify me when this connection has limited or no connectivity

ak | Cancel |

e Select “Use the following IP address”

e Enter the IP address “140.140.140.241”
(see Figure 1-2).

e Enter the subnet mask “255.255.255.0".

e Click “OK” to confirm your settings.

Internet Protocol {TCP/IP) Properties ed

General |

“fou can get IP settings assigned automatically if wour network. supports
this capahility. Otherwise, you need to ask your network. administrator for
the appropriate IP zettings.

~ Obtain an |P address automatically

-I-G' Use the following |P address: I

IP address: I 140 . 140 . 140 . 241 I
Subnet mask: 285 2585 285 . 0
Default gateway: I . .

€ Obtain DNS server address automatically

—(* Lize the following DMS server addresses:

——
——

Advanced.. |
0K I

Frefermed DHS server:

Altemate DNS server:

Cancel |

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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Configuration

3.2.2 Configuration of the S7-300

Configuring the PG/PC interface

Hardware and network configuration

For project download and online communication with the CPU 315-2PN/DP, the
PG/PC interface must be configured as follows:

Table 3-4
No. Instruction Note/Screenshot
1. e  Open the Windows Control Panel and
select “Set PG&PC Interface”. File Edt ‘“iew Favorites Tools Help
J Back - J - ? | /'__ ) search Folders mv
Address IG’ Control Panel
Links ‘&2 Windows Marketplace
Mame ~
Control Panel =85 Wireless Metwork Setup Wizard
e| ‘Windows Firewall
G’ Switch ko Category Yiew ﬂ Windows CardSpace
%, WinCC Inkernet Settings
8 User Accounts
See Also ] aTaskbar and Stark Menu
&) Help and Support 485ystem
@ rep PP 4¢ speech
@, sounds and Audio Devices
2. e Select “STONLINE (STEP 7)” as access x|

point of the application.

network card.
e Click “OK” to confirm your settings.

e Select “TCP/IP(Auto)” as the interface
parameter assignment to be used for your

Access Path | LLDP I

Access Point of the Application:
IS?DNLINE [STEP 7]  -» TCP/IPJ&uto) -» Broadeom Ne%lremtj
[Standard for STEP 7]

Interface Parameter Assignment Used:

| TCP/IPAuta] -» Broadeom Mettreme Gig. Froperties... |
BRI TCP/IP -» Broadcom Net<iieme Gia | Diagnosics... |

B TCPAP -> LevelOne USB-0201 US
LCopy... |

TCP/P -3 Mdisianlp
TCP/P[Awuta] - Bmadcom NeMrEITI Bl
[&zsigning Parameters for the IEPG access

to pour MDIS CPs with TCPAIP Pratocol

[RFC-1006])

r Interfaces

Add/Remove: Select... |
Cancel | Help |

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

Creating a new connection

Table 3-5

Hardware and network configuration

The S7-1200 PLC offers a passive server functionality for S7 communication via
Ethernet. Communication is configured only on the S7-300 via the PUT and GET
blocks. Consequently, the connection is also configured only in STEP 7 V5.4 in
NetPro. This requires the IP addresses of the S7-1200 servers.

The table below describes how an S7 connection is configured in NetPro.

No.

Instruction

Note/Screenshot

Open the SIMATIC Manager and
select the project “CE-
X18A_Client_v1d2”.

Click the “Configure Network” button
to open NetPro.

11 1L Manager - [LL-X1U_5 F-com_Client -- C:\Program Files) Siermensstep T\ s Iproj\CE-X10_5]
B Fle E® Insert PLC View Cplirs Window Help

e e |0 % % T B @ ([ Horaer =% [28]a

Object nams | Sunboss narne | Tyee |z
FE e SIMATIC 300 Staon P
P Ethamatii] - Inhaitial Ethemet 20

Select the CPU in the NetPro
window and use the menu command
“Insert” to create a “New
Connection”.

ENetPro - [CE-X18_S7-com_Client (Network) -- C:,
B network  Edit | Insert PLC Wiew Options  Windo
= = qﬂ | & Metwaork Objects Chrl4+G |

Ethern et(1 :I Mew Connection, .. CErl+HR
Industrial Bt pp master Swstem
PROEINET I2 System

SIMATIC 3001}

[STNE 1P 101 F 1« FH-10
315-2 N
PH/OP '
] |

2

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

Hardware and network configuration

connection” as connection partner
and click “OK” to confirm your
settings.

No. Instruction Note/Screenshot
3. | Selectan unspeciied *S7 x|

r— Connection Partner

EI{E] |11 the current project

. B3P CE18 S7-com Client
emne] (U5 pecified)

ol broadeast stations

All multicast stations

% In unknown project

| =
|Unspecified]
el 0[5 I

Froject:

Station:

— Connection

Type:

¥ Display properties before inserting

Apply Cancel Help

Open the “General” tab in the
“Properties” dialog window and
activate the option “Establish and
active connection”.

e  The connection ID for transfer to the
PUT and GET blocks is predefined,
however, it may also be allocated
individually as available.

e Enter the IP address
“140.140.140.221" of the first S7-
1200 server (see Figure 1-2).

e Click “OK” to confirm your settings.

Properties - 57 connection x|

General | Status Information I

i~ Local Connection End Paint Block Parameter
I~ Fized configured dunamic cormection Laocal ID [Hex W BH1
[¥ Establish an aclive connection
™| Send operating mode messages Default
~ Connection Path
Lacal Partrer
SIMATIC 300(1)/ Unknown
Eaiont |EPU 3152 PN/DP
Inteiface: |cPU 5.2 PN/DP.PNADIRD/SZ) ] [Unknown =
Subrnet [Ethemet(1) [Industial Ethemet] [[industrial Ethemet]
Address: [tant4n14nzz0 [dntantanzn |
fddress Details
Cancel Help

In NetPro, the defined connection is
shown next to the highlighted CPU.
e Click the “Save and Compile”
button.

e Click the “Download the selected
station(s)” button to load the
modified network configuration.

E‘é_{_:-:NetPro - [CE-%18_S7-com_Client {Network) -- C:\Program Fil
%QNetwork Edit Inmsert PLC Wiew Options Window Help

@ 8|S (BE ! (W

Ethernet{1}
Industrial Ethernet

Active connection partner [Subnet

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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Configuration

Setting the synchronization time

Hardware and network configuration

The client CPU 315-2PN/DP is the clock master for synchronization of the S7-1200
servers. The interval for time synchronization can be set by configuration of the
time-of-day interrupt. Apart from the automatic synchronization, each server may
also be synchronized manually via the table of variables.

Note The UTC time (Universal Time Coordinated) is the system time of both

the S7-300 and the S7-1200 PLC.

Table 3-6

No. Instruction

Note/Screenshot

STEP 7-Projekt “CE-X18A_Client_v1d2".

1. Double-click the Hardware configuration in the

QSIMATIE Manager - [CE-X18_S7-com_Client - C:\CE-X18_S57-col

%File Edit Insert PLC Wiew Options ‘Window Help

D (Be st e d|o &% 5

s CE-+18_57-com_Client | Object name Symbaolic name
-[El SIMATIC 300(1)

CPU 3152 PN/DP

2. Double-click the CPU 315-2PN/DP to open the | [ ol il e b el (LR D i el i e 1]
Properties. Eﬂ] Station  Edit Imsert PLC  Yiew Opkions ‘Window Hel
D" B & 2e da D
3. e  Select the “Time-of-Day Interrupts” tab S 2]
i General | Startuy | Synchronous Cycle Intermupts
and activate OB10. Diagnostics/Clock | F'mle:lmn | Eum:wumcatlun : \jfet:
° Select execution “Every day”. Cycle/Clock Memory | Retentive Memory | Intenupts Cyclic Intemupts
» Define the time of day at which the server Pioky  fche Dmoin St Tweoicy FP
shall be synchronlzed every day |nam- ol W [Evewew =] [m/oiAasd [ood | = I
e Click “OK” to confirm your settings. (= = e | v | | S
oerz @ ™ [Hone =] [omasss [mo | =
A | T Jone = [mmnsss oo | |
=S T ene =] [mmasss [ - =
=3 = | T Jone = [mmnsss oo | |
A | ™ [Hone =] [ovoisss oo |
wele o T [ I I e | =
Cancel Help
S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

Hardware and network configuration

No.

Instruction

Note/Screenshot

Click the “Save and Compile” button.

Finally, the modified hardware
configuration must be loaded into the
CPU.

ﬂJg_;:HW Config - [SIMATIC 300(1) {Configuration} —-
@l station Edit Insert PLC Yiew Options SWindo

e B ENEE T G

= (0] IR

Loading the client project into the controller
Unzip the example program “CE-X18A Client_v1d2.zip” into any desired directory

Table 3-7

on your harddisk.

The unzipped file includes the project “CE-X18A_Client_v1d2” for the CPU 315-

2PN/DP.

No.

Instruction

Note/Screenshot

Open the “SIMATIC Manager”.

SIMATIC Manager
SIMATIC Manager

2. Click the “Open Project/Library” button. K JSIMATIC Manager
File PLC Wiew Options Window Help
Open ProjectLibrary
3. Click the “Browse” button. =
Uszer projects | Libraries I Sample projects I Mulliproiectsl
Mame | Storage path -
=l
4] | i
Selected
User projects: l_
Libraries: l_
Sample projects: l_
Multiprojects: l_
()& | Cancel | Help |
A
S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

Hardware and network configuration

the node address.

e  Click the “View” button to show a list of all
accessible nodes.

No. Instruction Note/Screenshot
4. e Navigate to the folder where you have =
unzipped the example project and select e S =
the S7-300 project “CE- | e
X18A_Client_v1d2". [ veee o] Mok
O - . . =4 :«T:‘:m User peciects | Lieasies | Samphe projects | Mukipiccts |
e Click “OK” to confirm opening of the ! jgiﬁm.;m
project. En&gmm:
[ e s7com o]
b € Dot Satbs
_ gslm\n( Manager - [(E-X18_57-com_Client — C:\CE-X18_57-com'CE-X18_S7-com_Client]
5' The SIMAT'C Manager Opens the S7 300 &9 Fle Edt Ir\set PLC Wiew Options Window Help
project. O 87 0B e s> %] s = T<heriers i
e  Select the station “SIMATIC 300(1)". D e S L
i i W TS oot oo [ o
e  Click your right mouse button to open the a e
context menu and select “PLC” -> o e
“Download” to download the whole Dekete e
project. FL: : Compie and Dawrload Cbjects. .
Prink " Copy RAM to ROM...
geb?:c':irunevties‘.‘ ;\ZHRetum cro Messages‘;anab‘es
Hardware Diagnostics
Module Information... Chr+D
Operating Mode... Crl+I
Clear/Reset..,
ek Time of Day. .
6. A dialog window opens where you can select x

Over which station address is the programming device connected to the module CFU 315-2
PN/DP?

Rack: 0 _,::‘
Slot: 7 _I;
Target Station % Local

€ Can e reached by means of galewey

Enter connection to target station: ‘
IP address | MAC address | Module E pe‘ Station name | Module name | P

| | -

Accessible Nodes

Cancel | Help |

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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Configuration

Hardware and network configuration

No.

Instruction

Note/Screenshot

Select the S7-300 from the list of
accessible nodes (identified via the MAC
address).

Click “OK” to confirm your settings.

Select Node Address

Dver which stalion address is the programming device connected ta the module CPU 3152
FN/DP?

x|

Rack:

uld

Slat:

Target Station: = Local

) Canbe reached by means of gateway

Enter connection to karget station:

192.168.0.1 00-0E-8C-8A-C1-34 CPU LS., SIMATIC3.. CPU31S-2...
4]

Accessible Nodes

IP address ‘ MAC address ‘ Module bype | Station name | Module name | P

i

Update

Cancel | Help

After successful project download, set the
CPU to the operating mode “RUN".

Properties - Program {online) (13:4363)

The module CPU 315-2 PM/DP [R 045 2] iz in the STOP
mode.
Do you want ta start the module now [complete restart]?

L.}

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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3.2.3

Configuration of the S7-1200

Loading the server project into the controllers

Hardware and network configuration

Unzip the example program “CE-X18A_Server_v1d2.zip” into any desired directory

on your harddisk.

The unzipped file includes the project “CE-X18A_Server_v1d2” for the two S7-1200

controllers.
Table 3-8
No. Instruction Note/Screenshot
1. e  Open the Windows Explorer, navigate to

the S7-200 project “CE-
X18A_Server_v1d2.ap10” and open the
project with a double-click.

File Edit Wiew Favorites Tools Help

(PBack - ) - (T | - Search |ﬁ_‘f Folders | & x ) | B

Address IQ C:'l,CE-X1S_S?-com'l,CE-XIS_S?-com_ServerI

Falders X | _Mame i
(B} Desktop (EAdditionalFiles :
B My Documents gIM
= _J Iy Computer @I';ogts iDs
orkal W10,
wias 3% Floppy (A:)
5 @System

[=] S BookxP (C:)
El ) CE-¥18_57-com =yTMP |
) CE-¥1_57-com_Server UserFiles

e E »
I3 Docurnents and Sektings 8 CE-#18_57-com_Server 2p10

[CPU 1212C DC/DC/DC]” and “PLC_2
[CPU 1214C DC/DC/DC]".

e Click the “Download to Device” button to

load the projects completely into the
controllers.

2. The project opens in STEP 7 Basic.
e  Open the project view.
- |
3. e  Select the two controller folders “PLC_1 Siemens - CE-X18_S7-com_Server

Froject  Edit  Wiew  Insert  Online

Options  Tools Wi

3 3 Bl save project 5 M 5

Project tree

Devices

w* ] CE-X18_57-com_Server
B Add new device
ﬁE’h Devices & Metworks

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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Configuration

Hardware and network configuration

No. Instruction Note/Screenshot
4. e  Select the network card to be used. e e ET
e Activate the relevant option to show all ! R . e avavem
accessible devices.
e |dentify the PLC_1 controller from the list st snts ]
of accessible devices via the MAC i :
address or “Flash LED". e e
e  Select the desired controller and click the Wi Ther T e T
“Load” button. - N - e —
Repeat the last two steps to download PLC_2.
5. e Activate the continuous loading action
option for both controllers.
e Click the “Load” button.
e |
6. When the transfer of all program blocks to the WM—
controllers is completed, a window with the e P,
“Load results” appears. < ;
e Select the option fields “Start all” to set
both controllers into the operating mode
“Run”.
e  Click the “Finish” button to complete the
download operation.
= =
S7 Communication: Data Exchange S7-300 <-> S7-1200
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3.3

Online mode activation

Online mode activation

For communication control and monitoring, your PG/PC must be switched to online
mode for the S7-1200 and the S7-300 via the monitoring/variables table.

Activating the monitoring table for the S7-300 client

Table 3-9

No.

Instruction

Note/Screenshot

1.

Open the SIMATIC Manager and select the
project name -> station name -> CPU ->
“Blocks” container and then the variables table
“VAT_1".

QSIMATIE Manager - [CE-X18_57-com_Client - C:\CE-X18_S7-com*CE-X18
% File Edit Insert PLC View Options Window Help
‘ || < M

D (2§ Bl dalo B %
|Symbo|\cname

[=E CE-#18_57-com_Client Obijzct name
@ Systern data

=l SMATIC 300(1)
=-[§ CPU 152 FH/OP

: 0BT MAIN
=& 57 Frogamll] |5 ng1g TOD_INTO
g :;“;’E:S SHFE14 GET

53 FE1S FUT
= FBA00 57-com_PUT_GET
0 FC301 read_bit
I3 FC302 reset_bit
ok FC303 autput_bit
£ DB 300 57-com_PUT_GET_DE
= DBA0T Send_DE
ok DB302 Receive_DB
& DB303 Status_DB
= UDT2 RCV_STRUCT

Activate the variables table by clicking the
“Watch variable” button.

Fifvar - vaT_1

Table Edt Insert PLC Varisble View Options Window Help
=] plesla] 8] 4lmlelo|] x| =le] xl| | ofEle] w5l
Display format | Status value

| Address Symbal
1 fAnstance-DB for ARS00 "S7-com_PUT_GET"
2 DB300.DBEVY O "ST-com_PUT_GET_DB"ID_max DEC

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

Online mode activation

No.

Instruction

Note/Screenshot

The variables table includes (row numbers in

E ¥ar _[VAT 1 - @CE-X18_S7-com_ClientiSIMATIC 300(1)1CPU 315-2 PN/DPYS7 Program(

¥4 Table Edit Insert PLC Variable View Options ‘indow Help

brackets): =| DlzlE & HIPagl x| ofa e s
° Instance data block of FB300 (2_10) o] Address [Svmbol [ Display tormat] Status valuz_|
. o 1 | /nstence-DA for FE300 'S7-com_PUT_GET"
_ Spec|f|ed initial values (2_6) B DB300DBW 0 "S7-com_PUT_GET DBE"ID_max DEC 2
3 | |DBINODEW 2 'S7-com_PUT_GET_DB"Receive DB DEC 02
- return value of the “read system 4| 0B300DBA 4 S7.com FUT GET DBYRCY STRUCT sizs  DEC 150
" . 5| CBI00DEW & 'S7-com_PUT_GET_DE" Stefus_DE DEC 03
clock” function (7'8) 6 | (DBI0ODEW 8 'S-com_PUT_GET DB STATUS size DEC 5
T . 7 | ©DB300DBX 100 '7-com PUT GET_DB"READ_CLK ERROR  DEC = [
- Step indication (9) B | |DBI00DEWY 12 'S-com_PUT_GET_DB"READ_CLK_RET_VAL ‘HEX iK1 5#0000
. 3 | CB3000BW 300 57-com PUT GET DB step bEC 2
- ID for connection (10) 10| DB300.DEW 902 'S7-com_PLT_GET_PE"ID_t DEC 1
1| send-08
b Send data block (12'22) 12| ©DB30IDBW 0 “Send_DB"SEND_StructM_D DEC
13| |DBI0IDEX 20 "Send_PE" SEND_Struct sync_CLK Bi
- message ID (12) 14 DB301.0B8 4 HEX B#16250
H ; 15| cEanIDER 5 HEX Bi#16#01
- synchronization request (13) L e e e
i i 17| ©oB3NIDER 7 HEX B#16400
- master system time in the format 1 e e Pt
- 19 DB301DEE 8 HEX B#16200
DATE_AND_TIME (14-21)
. - - 20| DB301.DEB 10 HEX Ei1 6400
- first byte of user data (22) 21| [DBE301DEE 1 HEX Bit16402
A 22| DB301DEB 12 "Send DEM SEND_Struct Liser_dats(0] HEX B#16400
° Receive data of server 1 (24-26) 25| | iReceing deta from Server 1
24 DB302DBYY O "Receive_DB" RCY_Struct 1 M_ID DEC
- message ID (24) 25| |DB302DBX 20 'Receive DEMRCY_Struct 1 synchrorized  BOOL
. . 26| (DBI02DBB 4  'Receive DEFRCY_Stuct 1lser_deiall]  HEX
- synchronization acknowledgement o] s o D= 1
(25) 28| |DBI0SDEX 00 i'Steus DB Stalus_1 SYNC BOOL
29 DB303DBx 01 - "Status_DB" Status_1 PUT_ERROR BOOL
1 30| DB303DEX 02 'Stetus DB Status_1 GET_ERROR BoL
- first byte of user data (26) 31| CBI0SDEX 03 'Stelus DB Stalus_1 M_D_UNEGLAL BOOL
f ; 32| DB30GDBW 2 'Status DB" Status 1 PUT_ERROR STATUS  HEX Wi#1520000
° Status information of server 1 (28_33) 33| |DBI0SDBW 4 'Stelus DB Stalus_1 GET_ERROR_STATUS  HEX iK1 5#0000
— SynChroniZa“On request (28) 34 I/Rece\v\nguatsfrnTSarverz .
35| DBI020BW 160 'Receive_DEMRCY_Struct_2M_ID DEC
_ Communlcatlon error ana|yS|s (29_33) 36| DB302DBX 162.0:"Receive_DB"RCY_Struct_2 synchronized BOOL
37| DB3020ED 164 'Receive DEFRCY Stuct 2User datal0]  HEX
e Receive data of server 2 (35-37) BB D 2 .
39 DB303DBx 6.0  "Status_DB" Status_2 SYNC BOOL
° Status information of server 2 (39_44) 0] IDEG03DEK B4 [Sialis DB Sidus 20T ERRCR BoL
41| DBI0SDEX 62 'Steus DB Stalus_2 GET_ERROR BOOL
42| DB303DEX 63 ‘Status DB" Status_2M_ID_UNEGUAL BoOL
43| |DBI0SDBW B 'Stelus DB Stalus_2PUT_ERROR_STATUS  HEX iK1 5#0000
44 DB303.DBVY 10 "Status_DB" Status_2 GET_ERROR_STATUS HEX W1 BR0000
S7 Communication: Data Exchange S7-300 <-> S7-1200
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Online mode activation

Activating the monitoring tables for the S7-1200 servers
Table 3-10

No.

Instruction

Note/Screenshot

1.

e Gotothe STEP 7 Basic project tree and
select “PLC_1" -> “Watch tables” ->
“Watch table_1".

Siemens - CE-X18_5S7-com_Server

Cnline
Gf 3 Bl saveproject S

Devices

Froject Edit  “iew  Insert

e 3

[Tt

* ] CE=x18_37-com_3Jerver
B Add new device
gy Devices & Metwarks
« [ FLC_ 1 [CPU 1212€C DGDGDE]
[l'f Device configuration
ﬂ Online & diagnostics
J F;E; Frograrm blocks
J r:_:ﬂ Technological Chjects

b Lo FLCtags
« [z watch tables
& Add new Watch table

information (row numbers in brackets):
e Receive data block(2-12)

- message ID (2)

- synchronization request (3)

- master system time in the format
DATE_AND_TIME (4-11)

- first byte of user data (12)
e Variables data block (14-15)

- converted master system time
in DTL format (14)

- return value of the “write system time”
function (15)

e Send data block (17-19)

- mirrored message ID (17)

- synchronization acknowledgement
(18)

2. e Activate the monitoring table by clicking
the “Watch all” button.
. # % F. F. B g
Mame Address Display farmat
1 IiReceive-DB .|
2 "Receive_DEB" M_ID %DE1201.DEW0 DEC_signed
3. Repeat steps 1 and 2 for server 2:
e PLC_2[CPU 1214C DC/DC/DC]
e Watch table_2
4. Each monitoring table includes the following

o= [T F. F. K1 | =
mame iddress  Gisplay format Monitor value
iRecenve-00
“heceive DB M_ID 081201 DEWO  DEC_signed  -13020
“Racase DB syne_CLK EORII01 DECID  Hax Eo
“Recenve_DB™READ_CLK_COT[0] WO81201.0884  Hex 0
“Receie_DD" READ_CLK_COT[1] %081201.0005  Mex o
Sheceboe_DR"READ_CLK_COT2] %D81201 DBAE  Mex al
“Racese D" BEAD_CLK_COT[3] %DB1301DERT  Hex oo
“Recenve_DB™READ_CLK_COT[4] ®WO81201.0868  hHex oo
“Receie_DD" READ_CLK_COT[S] %001201.000%  Mex o0
Sheceboe_DRTREAD_CLK_COT[6] %081201 DESI0  Mex o
“Racesse D" BEAD_CLK_COT[7] %DB1301DER11  Hex 3]
“hecerce_CB"user_datalo) WOE1201 DEE12  Hex oo
Weloek syncheonistion
“Dnen_DE" WA_SYS_T_IN FDB1 200 DEXD.0 Date_snd_Time 1970-1-1-0:0:0, 000000000
“Dints_DE"WR_SYS_T_RET_VAL %DB1200DEWIZ  Hex o000
isend-08
“5end_00"M_ID ®OUI1Z0200W0  DEC_signed 13020
“Send_0B" syncheonized 081202 DEXZ0  Mex @o
“Send_DB" User_data{0] EOBII0IDEBL  Hex oo

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Online mode activation

No.

Instruction

Note/Screenshot

first byte of user data (19)

S7 Communication: Data Exchange S7-300 <-> S7-1200

V1.2, Entry ID: 40556214
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Configuration

3.4

34.1

Live demonstration

Cyclic operation

Live demonstration

Table 3-11
No. Instruction Note/Screenshot
“ ] Yar - [¥AT_1 -- @CE-X18_S7-com_Client'SIMATIC 300(1)CPU 315-2 PN/DP\S... - X
1. e The FB300 “S7-com_PUT_GET” of the ER o o .- 0L

client is called at cyclic intervals (which
can be seen by the step changes in row 9)

e It communicates continuously with the
servers 1 and 2 (indicated by the ID
change in row 10).

e Message IDs with even numbers are
transmitted to server 1 where they are
mirrored and then received again.

¥4 Table Edt Insert PLC Variable View Options Window Help

=] Dl & slmle]ol-] x| [F 8] ¥

lajx|
Spfar wr| ||

A radress Symhcl | Display format [ Stetus value
1 | {nstance-DB for FBE00 "S7-com_PUT GET"
9 | DB300DEW 800 "S7-com_PUT_GET_DB"slep DEC 25
10| DB300.DBW 902 "S7-com_PUT_GET_DB"ID_Int DEC 1
11| | sencDB
12| DE3DIDEW O "Send_DE.SEND_StructM_D DEC 1420
28| | (Recsiving deta from Server 1
24| DB302DBW O 'Receive DE'RCY Struct 1M D BEC 1418
54| | [Receiving deta from Server 2
35| DB302DEW 160 'Receive DE"RCV_Struct_2M_D DEC 1413

Siemens - CE-X18_57-com_Server
Froject Edit  ‘Wiew Insert Online Options Tools  Window »

. Gf 3 B seveprojec 3 ¥ = 2 X T 50 MR S coonline @ 6o offline
e Message IDs with uneven numbers are 5 -
transmitted to server 2 where they are
mirrored and then received again. A% % 2 A SF FRIES
MName Address Display format  Monitor value
1 NiReceive-DB
2 “peceive_DB"M_ID %DE1201.0BW0D DEC,S\gr’\ad 1418
16 lisend-DE
17 "Send_DE".M_ID %%DE1202.DEWD DECﬁs\gnEd 1418
AR5 7 A SF F RS
Name Address Display format  Monitor value
1 liReceive-DB
2 “peceive_DB"M_ID %DE1201.DEWO DEC,S\gned 1419
16 Nsend-DE
17 "Send_DE".M_ID %DE1202.DBWO DEC_S\gned 1419
3.4.2 Transmission of user data
S7-300 client -> S7-1200 server
Table 3-12
No. Instruction Note/Screenshot
. - _pvar i PN/DP\ST Programl..
1. In this example for the transmission of user e =il

data from the client to the servers, the send
byte O of the user data field in row 22 shall be
changed:

e Enter a value in the “Status value” column

_18] x|
2| Disla| @] $lble]ol | X| 2| ¥ ofer @] o] w]
[T [omn ti i v

B E£00

Seved_DE" SEND_Struct Lser _dutall]
1R aln from Server | » Monkor CirHFT
DEOZDAW 0 “Recene DF" ACY_Strucs 1 M_D Moy QHFy
DUXZDUN 20 Recerve DUPRCY Sruct 1 syrchion

Uedste Mondor Yalues. F?

The value will be transmitted to both servers
and written into the receive byte 0 of the user
data field in the receive data block 1201 (as
shown in row 12 of the server watch tables).

in row 22 DUZOU0 4 Heceive DU RCY S, Wser et gy e e
e  Click F9 to confirm activation of the
modified value.
2 Voar - [WAT 1 == R_ST-com SIMATIC 1 152 P/DPYET Programii. (0] 2]

[ Table £t Incert FLC varisble Yiew Options Windsw Help

Mﬂﬂﬂﬂyﬂﬂﬂﬂﬁﬂﬁl Spfar o] 6] ol

=18l x]

Edn € e ik
F 3 Elsevepriecs 3 X 1w X | HIGMEB *
]
F|# & F|F Fa RIEE =
Name Address Displevy formar_ Mositorvnlue
1 IRecereDE
12 "Receise_DET Lser_dnea[0] ORI DREIZ  Hex a3
¢ |# A Z|F F. BI | =%
Marme Addiferss Dusplery lorrnat  Moritar walue
1 IReceive-00
12 "Receive DB User_daral0] HOB1201.0BS12  Hex 33

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Configuration

S7-1200 server 1 -> S7-300 client
Table 3-13

Live demonstration

No.

Instruction

Note/Screenshot

1.

In this example for the transmission of user
data from server 1 to the client, the send byte
0 of the user data field in row 19 shall be
changed:

e Open “Watch table_1" and enter a value
in the “Monitor value” column in row 19
e  Click your right mouse button to confirm

the changed value by selecting “Modify” ->
“Modify now”.

Praject  dE  View  Ingat Onlies  Options  Toolt b
¥ Heepeier @ XX T w05 S
» s

Tatally Inteqrated Auton

B e 2 5% 35 |FF.RIE
Hame Addrers
NSensD8
"Sand_ 08" Uesr_datal

Biploy format | Manizor ke Modidyvalue

10000 Hex = 60 i

DR oo

— » | Modiyo

The value will be transmitted to the client and
written into the receive byte 0 of the user data
field in the receive structure for server 1 (as

shown in row 26 of the client variables table).

Slomons - CEX10_57-com_Server
Poject Bt View st Onlise  Options  Teals v Tatally Integrated n
% 3 [ eeepmjen & X M ¥ @ amE s nine * ]
iy
¥ N F f i )
Name Address. Cinplay format  Monisr value Madityukee

“Send 00" Lses_dmal0] WORIZ0Z088  Hex b n
=101.%
L) x|

mwhum |M|rvn-

£ T

S7-1200 server 2 -> S7-300 client
Table 3-14
No. Instruction Note/Screenshot
1.

In this example for the transmission of user
data from server 2 to the client, the send byte
0 of the user data field in row 19 shall be
changed:

e Open “Watch table_2" and enter a value
in the “Monitor value” column in row 19
e  Click your right mouse button to confirm

the changed value by selecting “Modify” ->
“Modify now”.

Froject  Edit View Inset Online Options Toals »

5 3 Bl saveproject S ¥ B2 = X GG &) M E 9 Goonline

Tot

»

®2 42 F FRLEES

Name Address Display format Manitorvalue Modify value
16 If5end-DB

19 "Send_DE".User_data[0] %DE1202.DEB4 Hex v 0o 22

a0 % Moniorall

T Monitor naw

Modifyta
Modifyta 1

The value will be transmitted to the client and
written into the receive byte 0 of the user data
field in the receive structure for server 2 (as

shown in row 37 of the client variables table).

Slemens - CE-XTH_S7-com_Server

Project  Edit View Inset  Online  Options  Toals b

- Totally |
A %l ssveproject 3 X W X B20@R e b

B w2, FRAAES
Hame Address Display fomnat Monitor value Modiyvalue 5%
15end-DB
19 “Send DB".User_datal0] WOB1202D884 Hex - 22 22 =
2 O(1),CPL 315-2 PN/DPYST Program(1 |0 ]
ES Table Ede dnset FLC varisble View Options Window Help =18] =]
#| Dl|@| @ &%l -]-| X [P ] ¥ Sfer w| &) o
—[—

[ spiny rormen] Status vahse | mty vaiue]

DECED00 16 Receivs DOFRCY_Suct 2 User_ostsll]  HEX [T

S7 Communication: Data Exchange S7-300 <-> S7-1200
V1.2, Entry ID: 40556214
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3.4.3

Time synchronization

Manual server synchronization

Table 3-15

Live demonstration

Server 1 shall be synchronized manually with the client’s system time. How to

proceed is described in Table 3-15.

The same procedure can also be used for the synchronization of sever 2.

status structure for server 1 by clicking
your right mouse button and then ->
“Modify Address to 1” (row 28 in the
client’s variables table).

No. Instruction Note/Screenshot
1. ° Select the synchronization request in the AL var - [VAT_1 - ®LE-X18_G7-com_Client',SIMATIC 300(1),CPU 315-2 PN/DPYS7 Prograi

¥4 Table Edit Insert PLC Variable View Options Window Help

#| D|=|E| 8| $l8le]o]~] x| x|

[ [ Address [ Symbol

Srfes w| &l

[ Displey formet] Stetus value |

["Status_DE" Status_1.SVNC

"Stets DB Stete 1 FUT £ ¥ Monitor ChriF7
30| DEG0SDEK 02 “Stetus_ DB Stetus_1 GET_E_ Modfy Ctrl+Fa
31 |DB3ZDEK 03 "Ststus DE'Statuz 1 MID_  Update Monitor Values -
52 |DES0IDEW 2 ("Status_DB"Status_1PUT E  pctivate Modify Walue F9 0
33|DES0DBA 4 “Stotus_ DB Sttus_1 GET_E
| i siviewn b terum Saruiar 3

The system time is written to the send
data in a DATE_AND_TIME format (rows
14 - 21)

The synchronization request is set in the
send data (row 13).

The send data is transmitted to server 1
including connection ID 1 (row 10).

ﬁ] ¥ar - [¥AT 1 - @CE-X18 S7-com Elient}SIMﬂT]E 3UU$12:EPU 315-2 PN/DP\S7 Progra

Y3 Tabls Edit Inssrt PLC Varisble View Options Window Help
#| Dlz(a| g #mle] o] x| FE] x| S | w9
| Display format| Status value

Address Symhbol
instance-DB for FB300 "57-com_FUT_GET"

10 | DEZ00 DEVY 902 | "S7-com_PUT_GET_DB"ID_Int {DEC 1

11 | iSend-DB

13 |DE3M DBX 20 “"Send_DE".SEMD_Struct.sync_CLK BOOL I](ruE

14 |DB301 DBE 4 HEX B#16#10
15 |DB30M DBE 5 HEX B#16R0E
16 |DB301 DBE & HEX Bi#1GH24
17 |DB3M DBB 7 HEX Ba16#14
18 |DB3M DBB & HEX Bi#1E#as
18 |DB301 DBE 4 HEX Bid16#36
20 |DE3M DBEE 10 HEX Baig#14
21 |DB301 DBB 11 HEX B#16#15

27 | ifStatus for D=1

pi]|DBS03 DEX 0.0

Projecc Edi View Inzen  Online  Opsions  Tools »

structure for server 1 is reset (row 28).

3. e The time synchronization data is written to § 3 O senpraes 3| X 6 3 % | 3% 0 @ ; Joisnbsa
the receive block of server 1 (“Watch 0 ]
table_1", rows 3 — 11) O A
e The converted synchronization time in a - s . Copleglomat Mevibivalve
DTL data type is written to the system O S N AT e o) =
time of the S7-1200 (row 14). 5012010005 Hex [
OB 201.0886 Hex 4
e After successful time synchronization, IR I =
synchronization will be acknowledged Al n (= =
(I’OW 18). NL-:I:.;;‘:N::;_;:‘|._<..|[:, WO 201 DERTT e 15
“Dace DB WE_SYS_T_IN PEDEN 2000500 Date_snd Time 200046-24.14:48:36.141 000000
et B ATz T
4. ° on the Cllent Slde, the SynChl’OﬂIZ&thﬂ ﬁ Yar - VAT 1 -- @CE-X18 51.-(ﬂm EIient:S[MATIE?il]l]!l!:(PLlﬂlS-ZPN/DP\S?Prnqra
knowledgement is Written into the K3 Table Edit Insert PLC Wariable biew Options Window Help
ackn | Dl{@] &) b[fle] o[ x| Fr & %] @far w554
receive structure of server 1 (rOW 25) Address Symbol | isplay format | Status vaie |
e  The synchronization request in the status 23 mecening deta rom Serve |

25[DB302DBX 20 "Recelve DE'RCY_Struct 1 synchronized  BOOL T litue

27 | iStatus for ID =1

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Automatic synchronization of all servers

Live demonstration

In chapter 3.2.2, the daily synchronization time of all servers has been set to 00:00.
In order to check proper function, the system time of the client is set to 23:59 pm.

Table 3-16
No. Instruction Note/Screenshot
1. | Open Step 7 V5.4 and select "PLC" ->

“Diagnostic/Setting” -> “Set Time of Day...".

[ & | BT &7 | AccessRishts »
=P LEX18_57-con  Download L

< Mo Filer > =7

OB SMATICH  corfoure,., il
=-[f cPU31 comple and Download Objects. .
B-E 571 Uplozd o BG
(B Upload tation to PG...
CE copyRemMtROM...
Downisad User Program bs Memory Card

Save tolMemary Card, .,
Retrieve fram Memory: Card, .

Manage 17 Syster, .

Display Accessible Nodes

Chiange Module Idetification, ..
CPU Messages...

Display Force Values

Monitor Modify Variables

Hardware Disgnostics
HMadule Information, .. CtrHD

PROFIBLIS »
Edit Ethernet Node. .,

Assian PEPE

Gance| PGIPC fssignment:

Update Firmpare

Update the Gperating System. .

Operating Mode. Chrk

Save Gervice Dat,, |

servers can be checked by means of the
stated system time of the servers (row 14 in
the monitoring tables “Watch table_1" and
“Watch table_2").

2. o Deactivate the option “Take from PG/PC". x|
e  Set the module time to “11:59:59 PM”. .
i i i Path:  |CE<18_57-com_Client\SIMATIC 300(1)
e  Click “Apply” to confirm your settings.
Online: Order Mo EESY 315-2EH13-04B0
Marme: CPU 3152 PN/DP
Date: Time af Day:
PGP time: |06/24/2010 | 05:34:45 P
Module time: |0532432m o 11:53:53 Ph
II' T ake from PGHPEI
fliare 23 |
oou | |
3. Successful clock synchronization of the Slamnans - CERTE_ST-com_Sarver

Froject  Edit View Inset Onbne  Options  Tools ¢

— Totally |
OF % Hseveprojea & X ' X a2l@
r
B® % 7 A 2| FRES
Mame Address Disployformne_ Monitor value

Telock syrechransntion
“Cata_DE"WR_SYS_T_IN FNDE12000EX0.0 Date_snd_Tune 2010-6-25-0:0.0.026000000

(B N 2, 7 F. Fu Bl B
Mame Addresz Dizplaylormar  Menitor value
13 lichoek syrschransation

14 “Dats_DBW_SYS_T_N FROO1200.0BX00 Date_snd_Time 201 0-6-250:0:0.1 60000000

S7 Communication: Data Exchange S7-300 <-> S7-1200
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344

Communication errors

Live demonstration

Pull the Ethernet cable from server 1 to demonstrate the communication error

analysis function.

How to proceed is described in Table 3-15.
The same procedure can be used to simulate and analyze an interruption in the

communication with server 2.

Table 3-17
No. Instruction Note/Screenshot
1. | Pullthe Ethemet cable from the LAN portof | IR sseesn S qussenunsocasnt

server 1.

e The step sequence stops (row 9) during
communication with server 1 (row 10),
since there is no confirmation or error
message from the S7 communication
blocks PUT or GET.

EEE e R R R

- el

Al sadress [ Symbol [ Dispiay formet [ Status value
1| | #nstance-DE for FES00 "S7-com_PUT_GET"
3 | DB300.DBWY 200 'S7-com_PUT_GET_DE'step “DEC 2
10| CB300.0BWY 202 "S7-com_PUT_GET_DE'ID_int \CEC 1
1| iSendoB
12| |CB3VIOBWY 0 “Send DB'.SEND_Stucti D {DEC
23 HReceiving data from Server
24| DB320BWY 0 'Receive DB"RCY_Struct_1M_ID DEC 2030
27| itatustorb= 1
23| DB3030BX 04 'Staus DB’ Status 1 FUT_ERROR BooL W teise
30| DB3I03DBX 02 'Stetus_DE" Status_1 GET_ERROR BOOL I felse
31| CBI0IOEK 03 'Steius DB Stetus_1 M_ID_UNEGUAL BOOL | feke
32| DBIGDBW 2 'Status DB Status_1 PUT_ERROR_STATUS  HEX WGA0000
33| |DBIIOBW 4 'Steius DB Stetus_1 CET_ERROR_STATUS  HEX W ER0000
34 KRecsiving data from Server 2
35| DB3020BWY 160 'Receive_PE"RCY_Struct_2M_D “DEC 2031
3| itatustorb-2
40| CB030EX 61 'Steius_DE' Staus_2PUT_ERROR BOOL W eke
F| DB3030BX 62 'Stafus DB’ Status_2 GET ERROR BooL | felse
42| DBI030BY 63 'Status_DE" Stetus_2M_D_UNEGUAL BOOL I felse
43| (DBI0SDBW B  'Stelus DE' Sleus_2PUT_ERROR_STATUS  HEX W ER0000
44| DB33DBWY 10 'Status DB Status_2 GET_ERROR_STATUS  HEX WGA0000

e  After the internal timeout period of the
communication blocks has elapsed, an
error message is issued and the step
sequence continues.

e In the status structure for server 1, the
communication errors of the blocks PUT
(row 29) and GET (row 30) are issued
including the relevant error states (rows
32 and 33).

e Furthermore, the discrepancy between the
transmitted message ID (row 12) and the
last ID received from server 1 (row 24) is
identified and indicated in row 31.

8 var - [VAT_1 -- @CE-X18_S7-com_Client'\SIMATIC 300(1)}CPU 315-2 PN/DP\S7 Program(
¥3 Table Edt Insert PLC Yarlable Wiew Options Window Help
Hler w| s5]] |

| Dl2la| & #[wle]o]-| x| [F 2] K

A sdress [ symbol [ Display format [ Stetus value
1| instance-DB for FE30D *57-com_PUT GET*
5 | DB300DEw 800 T4S7-com PUT GET DB step DEC 32
10| DEs00DEw a02 S7-com_PUT_GET_DEMID_jnt DEC 2
1| isendoe
12| DB301DEW 0 “Send DB SEND. Stucth D DEC 2199
23| iRecaiving data from Server 1
24| DES020BW 0 “Receive_PE'RCY_Struc_1M_D DEC 2030
27| ity or o= 1
23| DE303DBX 01 “Status DB Status 1 PUT_ERROR BOOL true
30| DEs0I0EK 02 “Steius_DE' Sisus_i CET_ERROR BOOL true
31| DEs0spEX 03 “Status DB Status 1 M D UNEGUAL B00L true
32| OEs03DEw 2 “Status DB Status 1 PUT_ERROR STATUS  HEX W B#0001
33| DES0IDEW 4 “Stetus DB Situs_1 GET_ERROR_STATUS  HEX W BA0001
34| iRecsiving data from Server 2
35| DE3020EW 160 "Recaive DB"RCW_Struct_2M_ID DEC 2197
3| iststustoro-2
40| | DE30IDEN 64 “Stetus_DE" Stetus_2PUT_ERROR BOOL W telse
41| DEs0I0EK 62 “Steius_DE' Sisius_2.CET_ERROR BOOL | felse
42| DE303DBX 63 “Status DB Status_2M_D_UNEQUAL BOOL 1 false
43| DE0IDEW & “Stetus_DE" Stetus_2PUT_ERROR_STATUS  HEX W G#0000
44| | DBES0IDEW 10 "Stetus_DB" Sietus_2.GET_ERROR_STATUS  HEX W EFID00

Reconnect the Ethernet cable with the LAN
port of server 1.

e  After recovery of the connection has been
identified, the error bits in the status
structure for server 1 will be reset (rows
29 — 31).

e Data exchange with server 1 has been
restored.

e The error states of the communication
blocks PUT (row 32) and GET (row 33)
include the status information of the last
errors.

4[var - [VAT i -- @CE-X1B_ST-com_Client\SIMATIC 300(1)4CPU 315-2 PN/DF57 Frogram(
¥3 Table Edt Insert PFLC Yarlabls Wiew Options Window Help
Sylar wr| 65]] |

| nl@| & &=l %] [ 2] %

2] sdoress [ symbol [ Display farmat [ Stetus value
1 #nstance-DB for FE300 "S7-com_PUT_GET"
9 | DBs00DEW 900 | “S7-com_PUT_GET_DE"step DEC 2
10| DB300DEW 902 "S7-com PUT GET DB"ID Int DEC 2
1| isendoe
12| DB30TDEW 0 “Send DB’ SEND_ StructM_D DEC 2677
23| iRecsiving data from Serve
24| DB302DBW 0 'Receive DE'RCY_Struct_1 WD DEC 2078
27| istatus for i - 1
28| DB303DEX 01 “Status DB’ Status 1 PUT ERROR B0GL Wl sise
30| DB303DEX 02 “Status_DB' Status_1 GET_ERROR B00L talse
31| DB303DBX 03 “Stalus_DB' Sietus_1 M_ID_UNEGUAL B00L felse
32| DBa0IDEW 2 “Status DB' Status 1 PUT ERROR STATUE  HEX W #0001
33| DB303DEW ¢ “Status_DB" Status_1 GET_ERROR_STATLS  HEX W 20001
34| | iReceiving dela from Server 2
35| DBB02DEW 160 Receive DB'RCY Struct 2M I DEC 2678
8| | istalus for D=2
40| DB30IDEX 61 “Status DB' Status 2PUT_ERROR BO0L Wsise
41| DB303DBX 62 "Stalus_DE" Sletus_2.GET_ERROR B00L [ talse
42| DB303DBX 63 “Stalus_DB' Sietus_2M ID_UNEGUAL BOOL | ralse
43| DB30IDEW & "Status DB' Status 2PUT ERROR STATUS  HEX W B20000
44| | DB303DBW 10 "Stelus_DE" Sletus_2.GET_ERROR_STATUS | HEX WHIB#0000
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Live demonstration
3.4.5 Power failure of the client

After power recovery of the client, the step sequence of function block 300 “S7-
com_PUT_GET"” starts from the last position of execution.

S7 Communication: Data Exchange S7-300 <-> S7-1200
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Code Elements

4 Code Elements
In the example described in this document uses the following program codes:
Table 4-1
No. File name Contents
1. CE-X18A_Client_v1d2.zip Zip file including the S7-300 client

e CE-X18A_Client_v1d2

project for deterministic S7
communication via the PUT and GET
blocks

CE-X18A_Server_v1d2.zip
e CE-X18A_Server_vid2.ap10

Zip file including the S7-1200 server
project for deterministic S7
communication via the PUT and GET
blocks

S7 Communication: Data Exchange S7-300 <-> S7-1200

V1.2, Entry ID: 40556214
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5 History

Table 5-1
Version Date Revisions
V1.0 01/13/10 T-communication via the integrated S7-300 CPU interface
(task A) and via a S7-300 CP (task B)
V1.1 02/10/10 Extensions in chapter 2.3: S7-1200 Data transfer
V1.2 08/31/10 Modification of the automation task in deterministic data
exchange via S7 communication (task A)
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