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Automation Task

1.1

Tasks

Automation Task

Tasks

Deterministic data exchange (e.g. for time synchronization) shall be enabled
between an S7-200 master controller and several S7-1200 slave controllers.

Layout of the application task

Figure 1-1
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Application requirements

Master and slaves have one send and one receive area. For S7-200 these areas
are created in the variable buffer (VB_Send and VB_Receive). For the S7-1200 the
data blocks are used (Receive_DB and Send_DB). At a synchronization request
the master reads the system time and sends it to the first slave together with the
user data. This slave synchronizes its system time with the received clock time of
the master.

The user data of slave 1 is then received. This user data of slave 1 is then saved at
a given location in the variable buffer of the master.

This procedure is repeated with the subsequent slaves. After the data exchange
between master and the last slave the master starts the data exchange with
slave 1.

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 4



Automation Task

1.2 Setup

Setup

For data transfer via Industrial Ethernet the SIMATIC S7-200 provides the
expansion modules Ethernet-CP 243-1 and Internet-CP 243-1 IT.
The real-time cock is supported by the S7-200 as follows:

Table 1-1

CPU

Real-time clock

221
222

Optimal plug-in module (6ES7297-1AA23-0XA0)

224
224XP[224XPsi
226

Integrated

The automation task is demonstrated at the example of data exchange between a
CPU 224 with Ethernet CP 243-1 as a master and two slave S7-1200 controllers

(slave 1 and slave 2).

Schematic layout
Figure 1-2
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STEP 7-

IP address:
192.168.0.241

CPU 1212C

CSM 1277 PM 1207

o e_

IP address:

lave 1
Slave 192.168.0.2

PM 1207 CPU 1214C

IP address:

Slave 2 192.168.0.3

Figure 1-2 shows the principal setup. The communicating CPUs as well as the
programming device with the software “STEP 7 Basic V10.5” for programming the
S7-1200 and “STEP 7-Micro/WIN” for programming the S7-200, are each
connected with the CSM 1277 switch via Ethernet cable. Configuring the Ethernet
CPs 243-1 requires an additional connection (i.e. via the USB/PPI cable) between

PG and CPU 224.

S7 Communication: Data Exchange S7-200 <-> S7-1200
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Automation Task

Component list

Setup

Table 1-2
No. Component Qty. MLFB / order number
1. LOGO!POWER 24V / 5A 1 6EP1331-1SH02
2. CPU224, DC PS, 14DE DC/10DA DC 1 6ES7214-1AD23-0XB0
3. COMMUNICATION PROCESSOR CP 243-1 | 1 6GK7243-1EX00-0XEO
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. PCIPG 1
9. STEP7-MICRO/WIN V4.0 1 6ES7810-2CC03-0YX0
10. | STEP 7 BASIC V10.5 1 6ES7822-0AA00-0YAO
11. | S7-200, USB/PPI CABLE 1 6ES7901-3DB30-0XA0
12. | STEP 7 Micro/WIN V4.0 Service Pack (SP7) | 1 Entry ID: 33005232
13. | STEP 7 Basic V10.5 Service Pack 2 1 Entry ID:39741113

S7 Communication: Data
V1.0, Entry ID: 40622389

Exchange S7-200 <-> S7-1200
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Automation Solution

2.1

Connection diagram

Automation Solution

Common basis for data exchange between S7-1200 and S7-200 via Industrial
Ethernet is the S7 communication protocol. For the S7 communication the S7-1200
offers the passive server functionality which provides read or write access to data.

In S7-200 the configuration process occurs as a client via the Ethernet wizard in
STEP 7 Micro/WIN. With the Ethernet wizard the respective connection partner as
well as the exchanged data is established for both sides (client and server). The
configuration parameters (such as IP address of the server) are stored in the CPU.
The communication partner is identified via the IP address.

A maximum number of 8 simultaneous connections can be configured with the
Ethernet wizard. By changing the IP address in the configuration parameters during
runtime more than 8 partners can exchange data sequentially via a configured
connection. However, each adoption of modified configuration parameters requires
a reinitialization of the Ethernet CPs, which may take approx. 30 seconds.

For this reason the deterministic data exchange with clock time synchronization via
default configured connections (i.e. maximal 8) is chosen.

Connection diagram

The components list is available in chapter 1.2.
Figure 2-1

o
o
=
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n
-
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Automation Solution

2.2 Program structure

Program structure

This chapter describes the program structure of the example on the function and

data block level of the automation system.

221 Presentation of block structure

Figure 2-2 and Figure 2-3 show the call hierarchy of the used subprograms/blocks as
well as the access to the used data areas or data blocks for the S7-200 client and

the S7-1200 server.

Figure 2-2
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Automation Solution

2.2.2

Program structure
Description of the block structure

S7-200 has only one data block (“DB1") which stores all the variables.
DB1 contains:

Table 2-1
Variable buffer area Description
VB O0-VB 23 Status and monitoring information
VB 1000 — VB 1099 Send data
VB 1100 - VB 1199 Receive data of server 1
VB 1200 — VB 1299 Receive data of server 2
VB 2000 — VB 2268 Configuration data of the Ethernet wizard

Amongst other things the status and monitoring information contain the
synchronization byte “sync_byte”. Each bit of this byte contains the synchronization
request for on of the maximal 8 servers to be synchronized.

OBL1 cyclically calls the subprogram SBRO “Client_1200".
The control block “ETHO_CTRL" generated by the Ethernet wizard is called
cyclically by the “Client_1200" and accesses the configuration data.

In the SBRO “Client_1200" the system time “T” is read cyclically and compared with
a synchronization time which is given daily. If it agrees the synchronization request
bits of all servers are set. The clock synchronization can also be executed
individually for each server via the status table.

Setting the synchronization request bit of the first S7-1200 server in the
synchronization byte “sync_byte” causes setting the synchronization request
“SYNC" in the send data.

Sub-program ETHO_XFR causes the CP 243-1 to transfer the send data to the
DB1201 “Receive_DB?” of the first server (defined by the “index” variable)
(“Data” = “1").

Apart from the clock time synchronization information, “User_data” and a message
ID “M_ID” are also transferred.

OB1 “MAIN” of the server calls the FC1200 “DnT_DTL" function for the
synchronization request “sync_CLK?”". It transforms the clock time of the S7-200
client “T” of “DATE_AND_TIME” type into data type “DTL".

All variables are stored in DB1200 “Data_DB".

The transformed time is written to the system time of the S7-1200 via the
“WR_SYS_T" function. After successful clock synchronization the “synchronized”
bit is set in the send DB1202 “Send_DB".

The received message ID “M_ID” from DB1201 “Receive_DB” is mirrored to the
send data block DB1202 “Send_DB”".

After the data has been transferred to the server using subprogram ETHO_XFR
(“Data” = “1") the content of send data block DB1202 “Send_DB" is called again by
the first server using subprogram ETHO_XFR (“Data” = “0") and written to the
preconfigured receive buffer (represented as “RCV_STRUCT_1") in the variable
buffer VB1100 — VB1199.

Using the subprogram SBR3 “Pointer” and depending on the respective server
(“index”) the received message ID “M_ID" is read from its receive data and
compared with the sent data. Any deviation is stored in variable “M_ID_unequal”. In
byte “M_ID_unequal” each bit corresponds to one of the maximal 8 servers
equivalent to the synchronization byte.

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 9
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Program structure

After successful synchronization of server 1 (signaled by the “synchronized”
variable) the synchronization request bit O (for server 1) is reset in synchronization
byte “sync_byte”.

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

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 10
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2.3 Used blocks

Used blocks

The following tables give an overview of the used blocks on the client and server

side.
2.3.1 S7-200 client
Table 2-2
Object Symbolic name Description
name
OB1 MAIN Cyclic organization block
SBRO Client_1200 Subprogram for deterministic data exchange
with several S7-1200 servers using the Ethernet
wizard
SBR3 Pointer Subprogram for value reading values of an
integer via a pointer
SBR1 ETHO_CTRL Control subprogram for the Ethernet CP on slot
0 (generated by the Ethernet wizard)
SBR2 ETHO_XFR Ethernet wizard generated by the subprogram
for sending data (parameter “Data” = “0") or
receiving data (“Data” = “1")

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389
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Client_1200 (SBRO)

Used blocks

The subprogram for deterministic data exchange with several S7-1200 servers
using the Ethernet wizard is called cyclically in OB1.

Figure 2-4
Metwork 1

SMO.0
| |

Client_1200
EM

2= ZEIVEl Mak

As the only input the maximal number of servers “server_max” must be specified.
A maximum number of 8 connections per Ethernet CP can be configured with the

Ethernet wizard.

The data exchange with the servers occurs sequentially depending on the “server”

variable.

The following variables provide configuration options of the SBRO “Client_1200" via
the initial value in the data block or via the status table:

Table 2-3
Name Data type Description

hour Int Hour specification of the daily synchronization time
(value range: 0 — 23)

minute Int Minute specification of the daily synchronization
time (value range: 0 — 59)

Timeout Int Maximum wait time in 0.1s until the step chain in
SBRO is automatically switched further (default: 0.5
s)

Status information

The following variables provide status information of the maximal 8 connected
S7-1200 servers. Each bit represents information of a server (BitO = Serverl ...

Bit7 = Server8).

Table 2-4
Name Data type Description
sync_byte Byte Clock synchronization request
Timeout_byte Byte Maximum processing time exceeded
M_ID_unequal Byte Sent and received M_ID unequal
Ch_Ready Word The 1% byte specifies the connected server.

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389
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Used blocks
2.3.2 S7-1200 server
Table 2-5
Object Symbolic nhame Description
name
OB1 Main Cyclic organization block
FC1200 DnT_DTL Function for converting data type
“DATE_AND_TIME” into data type “DTL"
DB1200 Data_DB Variable data block
DB1201 Receive_DB Data block for received data from the client
DB1202 Send_DB Data block for the send data to the client
2.3.3 Data consistency

Figure 2-5 illustrates the data exchange between client and both S7-1200 servers.
Figure 2-5

S7-200 S7-1200

Client Write data
VB1000-VB1099 >

Read data
VB1100-VB1199 |« | DB1202 ByteO — DB1202 Byte99 |
VB1200-VB1299 |«

| Server 1 |

DB1201 ByteO — DB1201 Byte99 |

| Server 2 |

—>| DB1201 ByteO — DB1201 Byte99 |
—| DB1202 ByteO — DB1202 Byte99 |

Client -> Server

The send area of the client and the receive block of the server must have the same
length and structure. In the application example they consist of 100 bytes and have
the following structure:

Table 2-6
Name Data type Description
M_ID Int Message ID
SYNC Bool Clock synchronization request
T DATE_AND_TIME or Synchronization time of the master
array of 8 bytes (S7-200)
User_data 88 bytes User data (S7-200 -> S7-1200)

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 13
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Used blocks

Server -> Client

The client receive area for each server and the send block of the server must be
identical. The receive areas and the send DB 1202 consist of 100 bytes and are
structured as follows:

Table 2-7
Name Data type Description
M_ID Int Mirrored message ID for acknowledgement
synchronized Bool Clock synchronization acknowledgement
User_data 96 bytes User data (S7-1200 -> S7-200)

The user data “User_data” can be changed individually. However, the data
structure must be identical on the sending and receiving side.

Data consistency is on the program side guaranteed by the sequential processing
of the send and receive jobs.

Due to the continued data exchange between client and servers the data
consistency can only be provided for one cycle.

Consistent data must therefore be written into the send data blocks by the user
within one cycle or be read from the receive data blocks.

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 14
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Used blocks
234 Expanding the server number
To adjust the client and the server project to an increased number of subordinate
server controllers, please proceed as follows:
The expansion to three servers is illustrated.
Table 2-8
No. Instruction Note/picture
1. In th_e “CE-X20_Server_v1d0” project you Siemens - CE-X20_Server_v1d0
duplicate one of both controller folders : : _ _
“Server_1" or “Server_2" via “Copy & Froject Edit  Wiew  Insert  Online
Paste”. 2T . = [
Gf ¥ Bl saveprojer @ X EE F
Project tree 4
Devices
3 . o
Laaaj
w | CEZX20_Server w1d0
E Add new device
gy Devices & Metworks
v [l Server_1 [CPU 1212C DODGDEC]
v [l Server_2 [CPU 1214C DGDGDC]
2. In the menu item “Devices & Networks”
you open the device view for the newly
created “Server_3".
Mark the controller and open the settings
of the “PROFINET interface”
Adjust the IP address to the newly
created controller (here: “192.168.0.4%). e T
Here you also exchange the CPU from e ,
the hardware catalog (if necessary). — |
Finally, you load the newly created =
project part into server 3. i
e ‘
e e i
3. In the STEP 7 MicroWIN project “CE-
X20_Client.mwp” you open the Ethernet _ File Edit Miew PLC Debug | Tools ‘Windows Help
wizard via the menu “Extras - Ethernet NEg@ 8l e U o
wizard...” Text Display wizard. ..
v N | 57-200 Explarer..,
57-200 PC Access.,..
TD Keypad Designer. ..
Position Control Wizard. ..
EM 253 Contral Panel. ..
Program Block Modem Expansion Wizard...
Ethernet Wizard...
4. Press the “Next >” button four times until
you get to the configuration of the “Peer-
to-Peer Connections”.

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389
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Used blocks

No. Instruction Note/picture
5. e Change the “Number of connections to e =
configure for this module” to “3”. e Py
PLE tstiors the CF 2431 modue
o Apply the settings with “Next”.
pply g o

Pees-tofeer Connection:
The CF 2431 I ; . Select

Mhussben ol coneuchons b coniguae bo thes medhe:
L

Chek Mot 12 adlk tha comnactions for this configuastion.

ey

Press the “Next Connection >" button
twice until you get to the configuration of
“Connection 2".

e  Confirm the addition of the new data
transfer with “Yes”.

| CPU data transfers can be used to transfer blocks of data between the local PLC and &
* remote server when the local PLE is equipped with a CF 2431 module. Data transfers may

. ‘Mew Transter' to configure additional data transter operations

7. e Select the S7 connection as a client e
connection. e oy D T e v e U e e i coa
e Enter “03.00" for the S7-1200 as remote APy
TSAP ) o L:stu::glﬂl Connectior: Clisnt connections request data ransfers betwsen the local PLC and a
" This is a Server Connection: Servers (espond to connection requests from remote clients
e Asremote parameter you enter the IP ' PO ORI e e e e
addreSS Of the nery added Server \}oﬂza'\;ﬁopemes [Client] ?;Egte Propetties [Server)
(“192.168.0.4" -> see step 2). Z0
e Assign a specific symbolic name for the
connection ( Connect_Server3 ) : fou ey define up 0 32 dota tiansfers batwesn | | Spechy e IP address of the servetfor this
° Then press the uData TranSfer..." button this connection and the remate server.
M Enable the Kesp Alive function for this connection.
Please speciy 5 symbalic name for this client connection. Your program can reference this connection
symbilically vwhen initiating data hansfers with the remote server.
< Prev Connection | [0 onrecions |
Cancel
_—
8. e  Press the “New Transfer” button. lconfigure CPU-to-CPU Data 1 x|

be defined to read data from the server, or wite data from the local PLC to the server. Click

~No data transfiers defined

STEP 7-Micro/WIN x|
\?(.ﬂ Add a new Data Transfer?

=]~ |

Delete Transfer

I I New Transfer I

< Previous Trarsfer

0k | Cancel

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389
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Used blocks

No. Instruction Note/picture
. . e—
9. Create the data transmission to server 3 | onfigure CPU-to-CPUDataTransfers x|
aCCOdeng to the transmissions to the other | CPU data transfers can be used to transfer blocks of data between the local FLC and &
1 hen the local PLC d with a CF 243-1 module. D f
two servers: st et -l FLE ot s (.
. i ‘New Transfer' to configure additional data hianster operations.
e Select the function “This data transfer
should: Write data to the remote server ReetE e 0 die)
Connectlon " This data ransfer should:
' " Fead data from the remote: server connection
° Please enter the number and start | ‘wiite data to the remote server connection. |
addresses of the data: _
How many bytes of data should be written to the server?
- 100 data bytes o=
- Local VBlOOO Local PLC Server [192.168.0.4)
- Server: DB1201.DBBO )
® ASSIgn _a SymbOIIC name for the data ‘Where is the datain the local PLC? ‘where should the data be stored in the server?
transmission (“Write_Server3”). | |
YB1000 | to WB1033 DE1201.DBBO| to DE1201.DBB99
e Press the “New Transfer...” button to read = [ oo
data from server 3 A gymbolic name will be defined for this data transfer in your project.
e  Confirm the addition of the new data -
transfer W|th “Yes". Delete Transfer I < Previous Trarsfer I I Mew Transfer I
. . r—
10. e Select the function “This data transfer onfigure cou-to et Data el ]
Shou |d Read data from the remote server | CPU data transfers can be used to transfer blocks of data between the local FLC and a
. + remate server when the local PLC is equipped with a CP 243-1 module. Data transfers may
connection.” b defined ta read data from the server, or virite data from the local PLC to the server. Click
. ‘Mew Transter' to configure additional data transter operations
e Please enter the number and start
addresses Of the data - Data transfer 1 [2 defined)
This data ransfer should:
- 100 data bytes If" Fiead data from the remate server connection.l
_ Local VB1300 7 Write data to the remate server connection
- Server DB].202 DBBO How many bytes of data should be read from the server?
e Assign a symbolic name for the data
transmission (“Read_Server3”). LocalFLC Server (192.168.0.4)
e Click “OK” twice to accept the configured m 4=
data tran Sfer Where should the data be stored in Where should the data be read from in the
the local FLC? server?
I VE13UU|[n I VB1393 I DE1202.DBED| ta I DE1202.DBB99
A symbolic name will be defined for this data transfer in your project.
Delete Transfer I < Previous Transfer I Mew Transfer |
11. e  Pres the “Next>" button twice.
=R 1 hernet Wisaed U1 Conlaatinn o ) x
12. e Press the “Finish” button and confirm the | S -
termination of the Ethernet wizard with T '
Yes”. ﬁ ;._4. iaced 2 [E2U00  VHE ETHI_DATA"
s 1
A C—— £ £l
Tretr: T ST —
nenn b ot el e ] P i "
Pev | Fren | Coes
S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389 17
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Automation Solution

Used blocks

No.

Instruction

Note/picture

13.

Open OB1 “MAIN” and change the
“server_max” input of subprogram
“Client_1200" to “3” connected servers.
Then load the changed client project into
the S7-200.

[ STEP 7-Mcro, WIN - CE-X20_Chent_v1d0 - [SIMATIC LAD)
[EYFb B8 Yew PC Debug Tooh Widows bl

[| e 5 [ ARAR Fm |'

[czeen  vel- B@ 2z

L= R =

= SEE #20_Chent_vidd| o)
Whal

ii“""’ 4k 0 ]
Fl TS

et (S8R
G INT_0 0
i 3 wined

41 (5] Symbed Table

# (1) Sestun Chant

|TEMF

|1emr |
L |
L l

gy Dian I
B g’»:mnm Ntk 1

Chart_1200
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Program sequence in the client

2.4 Program sequence in the client

Flow chart

The following flowchart illustrates the program sequence on the client side. The
functionality is bundled in the SBRO “Client_1200", which is called cyclically by
OB1. SBRO is realized as a step chain.

Figure 2-6
\4
READ_CLK
Y
SEND_SYNC =1 SYNC (server) ?
N
Pp| write (server)
TIMEOUT
read (server)
y
TIMEOUT] A
ONE / TIMEOUT 2 1 write TIMEOUT (server)
DONE
write la N RCV_M_ID
M_ID_unequal (server) =M_ID?
Y
A INC M_ID
reset SYNC (server)
INC server savEi= i
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Automation Solution

Program sequence in the client

Description of the flow chart

The system time is read cyclically (“‘READ_CLK") and written to the send data
block.

Depending on the server (“server” variable) the synchronization request “SYNC” is
read from the synchronization byte “sync_byte”.

For a synchronization request it is transferred to the send data (SEND_SYNC = 1).

The content of the send data area is transferred to the server (“server”) using the
subprogram “ETHO_XFR” (parameter “Data” = 1). Apart from the clock time
synchronization information, a message ID “M_ID" is also transferred.

If the “server” cannot be reached the maximal processing time “Timeout” elapses

and the reception is jumped by the server.

For a positive feedback of the send job data is also read from the server (“server”

via the subprogram “ETHO_XFR” (parameter “Data” = 0). The maximal processing
time “Timeout” is also checked here. An exceeded “Timeout” time is also stored in
the bit for the respective server in the “Timeout_byte”.

From the receive data the message ID “M_ID" mirrored by the server is compared
with the sent “M_ID". Any deviation is marked in the bit of the server in the
“M_ID_unequal” byte.

The message ID is increased (“INC M_ID").

The successful synchronization is read and checked (“synchronized”) from the
receive data of the server using the subprogram “Pointer”. In the positive case the
synchronization request bit “SYNC” is reset for the respective server in the
“sync_byte”. Otherwise, the clock synchronization is repeated at the next
communication with this server.

The server number “server” is compared with the maximum server number
“server_max”. As long as “server_max” has not been reached, the server number
is increased (“INC server”). Otherwise, the data exchange with the first server is
repeated (“server = 1").

S7 Communication: Data Exchange S7-200 <-> S7-1200
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3

Configuration

Hardware and software installation

3.1 Hardware and software installation
3.1.1 Installing and wiring the hardware
Table 3-1
No. Instruction Note/picture
1. Mount the S7-200 and S7-1200 modules on
the standard top-hat rails.
2. Connect the controller and your programming | See chapter “Connection diagram”
device with the CSM 1277 switch via RJ45
Ethernet cable.
3. Connect all ground connections to earth. See chapter “Connection diagram”
4. Additionally, connect the programming device | See chapter “Connection diagram”
with CPU 224 via the USB/PPI multi-master
cable.
5. Supply power to the controller. See chapter “Connection diagram”
3.1.2 Software installation
Table 3-2
No. Instruction Note/picture
1 Install STEP 7 Basic V10.5 on your See Table 1-2
programming device.
2. Install Service Pack 2 for STEP 7 Basic V10.5 | gege Table 1-2
on your programming device.
3. Install STEP 7 Micro/WIN on your See Table 1-2
programming device.
4. Install Service Pack 7 for STEP 7 Micro/WIN See Table 1-2
on your programming device.

S7 Communication: Data Exchange S7-200 <-> S7-1200
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3.2

3.21

Table 3-3

Hardware and network configuration

Hardware and network configuration

Assigning the IP address of the PG/PC

Your PG/PC must have an IP address assigned to it in the same subnet as the
controllers. The IP addresses of the individual nodes are displayed in Figure 1-2.

In order to assign the IP address for your network card in the Windows XP
operating system please proceed as follows:

No.

Instruction

Note/picture

1.

Select the “Network Connections” option in the
Control Panel.

E- Control Panel

File Edit View Favorites Tools  Help

Folders | & (3 xuj|mv‘

o Back = O T | - Search

Address I[} Contral Panel

Mame =

E Accessibility Options

“E ndd Hardware
9)Add or Remove Programs

Control Panel

Gl Switch bo Category Yiew

@ Administrative Tools
‘“ Automatic Updates

See Also # ~#Date and Time

@ windows Update ShDisplay .
IAFolder Options

(7] Help and Suppart EFonts

‘= @ame Cortrollers

’j’IntEmet Options

@Keyboard

B il

_ﬁJMemory Card Parameter Assignmen

Select the network card to be used and open
the properties via right-click.

™ Network Connections

File Edit “iew Favorites Tools Advanced Help
(2 Back = Foders [ [ 00 X ) |[E-]| % [ T

Address |\g Hetwork Connections

2 - (¥ | P search

Name | Tvpe
LAN or High-Speed Internet

Network Tasks £

| AN ik S

[E] creats anew connection

™ol frea comnection

%) Set up a home or small il
" office network Status
@ Change Windows Firewall Repair

settings
&% Disable this network device
“% Repair this connection

Bridge Connections

Create Shortcut

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

[51 Chanae settinas of this
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Hardware and network configuration

No.

Instruction

Note/picture

Select the element “Internet Protocol (TCP/IP)”

and open its properties.

i Local Area Connection Propetties 2=l

General | Authentication | Advanced |

Connect using:

I B8 Broadcom Met<treme Gigabit Etheme

Thiz connection uses the following items:

%= PROFINET 10 RT-Protacal |
5= i 150)

< | B

| I Froperties I
~ Description

Transmizsion Contral Protocaol/Intemet Protocal. The default
wide area network protocol that provides communication
acioss diverse interconnected networks.

Install... I Wninstall

¥ Show icon in natification area when connected
W Matify me vhen thiz connection has limited or no connectivig

ak | Canecel |

e  Select “Use the following IP address”

e Enter “192.168.0.241" as an |IP address
(see Figure 1-2).

e Enter “255.255.255.0” as the subnet
mask.

e  Click on “OK” to confirm the settings.

Internet Protocol {TCP/IP) Properties 2lx|

General |

'ou can get |P seftings assigned automaticaly if your network. supparts
this capability. Otherwize, you need to ask your network. administrator for
the appropriate IP settings.

” Obtain an |P address automaticaly

—% e the following IP address:

IP address: 192 168 . 0 . 241
Subnet mazk: I 285 255 255 . 0

Defaul gateway:

——

) ObtainBNE server address automatically

% se the following DMNS server addresses:

Prefenred DMS server I . .

Altemate DNS server.

Advanced... |

o]

Cancel |
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3.2.2

Configuration of the client

Establishing a connection

Table 3-4

Hardware and network configuration

Configuring the connection, defining the send and receive side occurs unilaterally
for the S7-200. STEP 7 Micro/WIN provides the Ethernet wizard for this. Using the
Ethernet wizard the Ethernet-CP 243-1 is configured at the same time. The
Ethernet wizard has been preconfigured according to the following procedure.

No.

Instruction

Note/picture

1.

e In STEP 7 MicroWIN you open the
Ethernet wizard via the menu
“Extras = Ethernet wizard...”.

= STEP 7-Micro/WIN - Project1
File Edit Wiews PLC Debug | Tools Windows Help

lhesa|len| s

Instruction Wizard, ..
Text Display Wizard. ..

[t B
AHY HAHD

TP Designet. ..
S7-200 Explaret. ..

s

=y %ﬂi S7-200 PC Access...
""" TD Kevpad Designer. ..
..... n
H-{£H Position Conkrol Wizard, ..
Prograr B H-[&  EM253 Contral Panel...
- Modern Expansion Wizard, ..
= = I
D" 835-1 Wizard. .,
Symbol T able []--% Internet Wizard, ..
E Reci i
r pe Wizard, .,
-3 Data Log Wizard, ..
D"qh PID Tune Caontral Panel...
I'—_'IQ Irmzh
H-[#]  Customize..,
Qpkians. ..
by
2. In the first step of the Ethernet wizard SCRERE =
you find a description of the Ethernet I L G e
wizard e s & po T il e e R R R
e  Click the “Next” button to start with T iy i ) e b Char it~
the Conflguratlon MM .:?WI.WWM: uwmwmmuzs!mm&
' m‘lmmmmm St
Pioss F1 bor ek on ary Wizaed seisen.
oo |
3. e  With the selected USB/PPI cable Ee =
you can now automatically have the i i v o dfm e pramehns e CP 251 Edhms moce The i v ten
module position of the CP243-1 Sty Mok Pt
determined via the “Read Modules” B s St e s o ik
button.
However, you can also enter the
iti Muabude Fusiion
module pos!tlon manually. fosers
e Then you click the “Next” button. o e
. 2
ey [ew ] cwen
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Hardware and network configuration

No. Instruction

Note/picture

Assign a unique IP address to the
CP243-1 (see Figure 1-2).

e Depending on the assigned IP of the
communication nodes you enter
appropriate subnet mask (here:
“255.255.255.0” for a class C
network).

o Apply the settings with “Next”.

Module Addeess

Please select e addiess bo asisgn o s CF 2431 sk, || yous rrebwork, prerdes s BOOTP
serve (b service that wal sutomatc sl actign P sddesses ot thartun). wou sy choose b have sn
1P address sdomancaly axsigred.

WP Addmes:

Subrt Mank:

Gateway Addreas:

r -l ™

Modde Coneciion Type

configured as client connection.

e Asremote parameter you enter the
IP address of the first server
(“192.168.0.2" -> see Figure 1-2).

e Enter “03.00" for the S7-1200 as
remote TSAP.

The TSAP is composed as follows:

- 03 — unilateral connection

- 00 - slot of the CPU in the
S7-1200 (always “0”)

e Assign a specific symbolic name for
the connection (“Connect_Serverl”).

e Then press the “Data Transfer...”
button.

| Bt Distsct Connmuricshiont =l
v | Hew | coent
5. ¢ In the following dialog you enter the | I — =
number of S7 connections to be Madio CommndBstr——— "
configured for the CP243-1 (here: PRI TS
"2").
Via an S7 connection data can be - ::.m
read from the communication Joeor 2631 mediev il 8 v Ko ko
partner or be written to the _
communication partner. -
e  Click on the “Next” button to B M ket i copin
continue with the configuration of the
S7 connection.
v | Hew | coent
6. e Inthis example the S7 connection is =]

You have requested 2 connection(s). For each connection, specily whether the connection should act as a
client o1 server, and configure its associated propetties

~ Connection 0[2 connections requested)

' This is a Client Connection: Client connections request data hiansfers between the local PLC and a
remate server.

€ This is a Server Connection: Servers respond to connection requests from remate clients.

~Local Properties [Client] - Remote Properlies Server]

T54P TSAP
e

Specify the IP address of the server for this

cannection,
_192 168. 0 2 [E]

You may define up ta 32 data transfers between
this connection and the remote server.

Data Transfers..

¥ Enable the Kesp Alive function for this connection

Please specify a symbolic name for this client connection. Your program can reference this connection
symbolically wwhen initiating data transfers with the remols server

Connect_Serverl

<Piey Coecion | Nest Connection> |

Cancel
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Hardware and network configuration

select the function “This data
transfer should: Write data to the
remote server connection.”

e  Specify the volume of data to be
written to the server. In this example
100 bytes of data (variables bytes
1000-1099) are send by the S7-200.
The data is stored in DB1201 (byte
0-99) of the S7-1200 (see Figure
2-5).

e Assign a symbolic name for the data
transmission (“Read_Serverl”).

e Assign the “New Transfer...” button
to read data from the S7-1200.

No. Instruction Note/picture
7. e Totransfer data to the first server x|

CPU data transfers can be used to transter blocks of data between the local PLC and a
remote server when the local PLC is equipped with a CP 2431 madule. Data transters may
be defined to read data from the server. or wite data from the local PLE to the server. Click
'Mew Transfer' to configure additional data tiansfer operations.

—Data transfer 0 [2 defined)

This data transfer should:
" Fiead data from the remote server connection.

I + \wirite data to the remote server connection.l

How many bytes of data should be written to the server?
1 DD_‘I

Local PLC

Server [192.168.0.2)

where is the data in the local PLC? ‘where should the data be stored in the server?

l VBWDDDI[DI l DE1201 DBBDI to IDE12D1.DBBSS

A symbolic name will be defined for this data transfer in your project.

Delete Transfer |

YEB10339

< Frevious Tirarsfer |I Mext Transter » I
cov_|

To read data from the S7-1200
select the function “This data
transfer should: Read data from the
remote server connection.”

e  Specify the volume of data to be
read from the server. In this example
100 bytes of data (byte 0 to 99) are
read from the DB1202 of the first
server. The data is stored in variable
buffer VB1100 to VB1199 of the
S7-200 (see Figure 2-5).

e Assign a symbolic name for the data
transmission (“Read_Serverl”).

e Click “OK” to accept the configured
data transfer.

Configure CPU-to-CPU Data Transfers x|

CPU data transfers can be used to transter blocks of data between the local PLC and a
remote servel when the local PLC is equipped with a CP 243-1 module. D ata tranzfers may
be defined to read data fram the server, or wite data from the local PLC to the server. Click
'‘Mew Transfer' to configure additional data transfer operations.

—Data transfer 1 [2 defined)

Thiz data transfer should:

+ Read data from the remote server connection. I

" wirite data to the remote server connection.

Hows many bytes of data should be read from the server?

Local PLC Server [192.168.0.2)

4=

‘where should the data be stored in “wihere should the data be read from in the

the local PLC? SRIVErT

l \u"BHDDIIUI l DB12D2DBBDI to IDE1202.DBBSS

A spmbalic name will be defined far this data transfer in your project.

Read_Serverl

Delete Transfer |

WB1139

< Previous Transfer | MNew Transfer I
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Hardware and network configuration

No. Instruction

Note/picture

Press “Next Connection >" and
repeat step 7 to 10 for the data
exchange with server 2.

e Use the template from Figure 1-2
and Figure 2-5.

e  Terminate the connection
configuration via the “OK” button.

Configure Connections 5[

*rou have requested 2 connection[s]. For each connection, specify whether the connection should act as a
client or server, and configure its azsociated properties

- Cannention [ 2 connections raquested)

&' This is a Client Connection: Client connections request data transfers between the local PLC and a
remate server,

" This is a Server Connection: Servers respond to connection requests from remate clients.

~ Local Properties [Client] ~ Remate Properties [Server)

TSAP TSAP

[T [ oW

Specify the IP address of the server for this

cannectian.
|192 0 2 B

You map define up to 32 data iansfers betwsen
this connection and the remote server.

¥ Enable the Keep Alive function for this connection

Please specify a symbolic name for this client connection. Your program can reference this connection
symbolically when initiating data transters with the remate server.

Connect_Serverl

< Prey Conmecion || Nest Connection > |
oK Cancel

10. e Activate the “CRC protection” £
against unintended overwriting of Pl —
the configuration. o hbnp el iy
e  Adopt the preset time of the Keep
Alive Interval of 30 seconds. e
 Ne. CRE
e Click the "Next" button.
Feep Alive Inberval
when, with - o wh o st P
TMicowN, the CF 2431 module th Specify the
Inberval Ind e Kooep Albvn hunchion, in seconds.
bt [
v | Hew | coent
11. e Select a free address area for T, £
storing the configuration. e e —
configuestion block b thit modubs equinet 24 bytes of V-beman. With the optiont wou
L b e botal H iy 258 bytes. Please specily a slarting addeesy
:m o
Suggeit Adders
 —
v | Hew | coent
12. e  Terminate the Ethernet wizard by £
pressing the “Finish” button. [ S EE et 7
This creates the required function blocks % e ..
for the configuration of the CP 243-1 = S
(ETHx_CTRL) and for reading or writing I — | 3
of data (ETHx_XFR). e o A bt e
e et oty i e et itk
oy | Fron | corent
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No. Instruction Note/picture
13. e The control block ETHO_CTRL must | f==t2 ===
be called cyclically (in the example sH0.0 ETARLCTAL
in SBRO “Client_1200” in network 2). i
CP_Readyf CP_Readyv18.0
Ch_Ready| Ch_Readpvw/12
Enorf CTAL_Emor'yw'14
14. o  Function block ETHO_XFR is called | ===
for any data direction in SBRO K00 ETALT
“Client_1200" (input “Data” = “0” for o
writing and “Data” = “1" for reading G e, .
from the communication node.
indexVB& Chan_ID Donef'Wiite_Donev181
0qData Enorf'wiite_ErrarVB16
HabortL2 3 Abort
Network 14 read
\
SMO.0 ETHO_XFR
P
H#Head StartL2.2
START
index VB84 Chan_ID Doref Read Donev122
1qData Erorf Read_ErorVB17
Hébart L2 34 Abort
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Load client project to the S7-200

Unzip the example program “CE-X20_Client_v1d0.zip” into any directory on your

hard drive.

Table 3-5

No. Instruction

Note/picture

In the Windows Explorer you navigate to
the S7-200 project “CE-
X20_Client_v1d0.mwp” and open it via
double-click.

File Edit Wiew Favorites Tools

@ CE-x20_Client_v1d0

Help

O Back -

> T’|, Search|_‘FOIders| & (@ XKJH

Address I.j CHCE-¥20_v1d0YCE-%20_Client_w1d0

Faolders

X

ﬂﬁ' Desktop
.,'_‘| My Documents
= _J Iy Computer
j}. 3 Floppy (&)
= S BootxP (C:)
B I55) CE-¥z0_vidn
I CE-%20_Client_y1dD

|2 CE-%20_Server_v1d0

| v

Ma
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Hardware and network configuration

No. Instruction Note/picture
2. If the configured IP address as well as the 5T7"“°»"‘”"’°““ —
subnet mask of the CP 243-1 are not known, == s T T
. L. . . =4 Ef N} P
you require an additional communication path & @0 R o AR 4 =00 |“
to CPU 224 in order to configure the CP 243-1. | [ io [l il 4 %% % Fan |3 2 « 5 1r 00
e  Connect your programming device with e
CPU 224 via the USB/PPI cable. = Pl |
° In STEP 7 MICI’O/W|N you Open the “Set Status Chart Access Point of the Application:
PG/PC Interface" .e IM\cro/WIN - PC/PPI cablePPI) -
VIEW. i E [Standard for Micro/wIN]
e  Select the used interface configuration DataBlack e P Ao e
“PC/PPI cable(PPI)” as access path. g [FCRFT cabielPF) Fropeties
e Confirm your selection with “OK”. s
Copy...
Delete
[Assigning Parameters to an PC/PP cable
far an PPl Metwork]
Interfaces —
Py ? The Following access pathis) was {were) ch
Micro/WIN =2 PCJPPI cable(PPI)
ID_KI I [o]:4 I Cancel Help
3. e Load the project into the S7-200 via the [=|STEP 7-Micro/ WIN - CE-%20_Client_v1d0
“Download to CPU” button File Edit WYiew PLC Debug Tools Windows Help
D@ ah b =alo | al=]
load
ot [EEE | 4 e % i [Fon | L
4. e Select the transfer options: e
chion
- PrOgram b|0Ck Use Sha Dipticns buttin b sekeet Blocks b dewndoad
- Data block Rematn Addes: 2 CPU 224 REL 201
- System block ) oepemesicten él,_L
e Press the “Download” button to start the a
download.
i [ R
Digticna
¥ Progsom ok Ta: LG
¥ Dala Block Te: AL
Sy Block Ta:PLC
™ Pecipes
I Data Log Configurations
[ Chisie: i o sumiees
F Promet on AUN 1o STOP
) Chick for Help and Support I Promet on STOP in BN
5. e Set your CPU to “STOP” mode for the STEP 7-Micro/WIN x|
download.
\?’) Do yiou want to place the PLC in STOP mode?
6. e Set the CPU back to “Run” mode after the STEP 7-Micro,/WIN |
transfer.
\‘.'.:) Do wou want to place the PLC in RUN mode?
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3.2.3

Configuration of the server

Establishing a connection

Table 3-6

Hardware and network configuration

On the S7-1200 side only the Ethernet interface must be configured and the send

and receive buffers be created.

Configuration is done in STEP 7 Basic V10.5 SP2.
The “CE-X20_Server_v1d0.ap10” project has been configured for both S7-1200
servers according to the following procedure.

No.

Instruction

Note/picture

1.

The Ethernet interface configuration is made in
“Devices & Networks” view of STEP 7 Basic
V10.5 SP2.

e Select the “Server_1" to be configured.
e  Select the “Properties” tab.
e Open the “PROFINET interface”
e Forthe IP protocol you assign:
- the IP address “192.168.0.2”
- the subnet mask “255.255.255.0"
(see Figure 1-2)

....... ah Hletrnt v

created in the data block.

e Create the receive structure (Table 2-6)
and send structure (Table 2-7).

Data consistency can only be guaranteed if the

same data type structure has been created on

the sending and receiving side.

==
2. In the “Add new block” folder you add a new S —
data block for the send and receive buffer. i 2| & '
e DB1201 for data reception from the client [ it -
(see Table 3-4 Step 7) ' 3 ki s
e DB1201 for the send data to the client
(see Table 3-4 Step 8) | e —
e Assign a specific name. | ik
e Deactivate the property “Symbolic [
address only”. |
Since the Ethernet wizard in STEP 7 'l | [
Micro/WIN accesses absolutely addressed e — -
data, this setting is mandatory. :
3. The data elements to be transferred must be CE-X20_Server » Server_1 » Program blocks » Receive_DB

= g o
Receive_DB

Marne Data type Offset Initial walue Retain
1 - Static
S rT— ST e
3 sync_CLK Bool 2.0  false [«
4 » READ_CLK_CDT Array[0. 7] ofbyte 4.0 [
5 » User_data Array [0 87] of byre 12.0 [

CE-X20_Server » Server_1 » Program blocks » Send_DB

= g o
Send_DB
Mame Data type Offset Initial value Retain
1« Static
3 syhchronized Bool T 20 false [+
4 b User_data  Array [0 . 95] of Byte 4.0 [+
S7 Communication: Data Exchange S7-200 <-> S7-1200
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Configuration

Load se

rver project into the S7-1200 controller

Hardware and network configuration

Unzip the example program “CE-X20_Server_v1d0.zip” into any directory on your

hard drive.

The unzipped file contains the “CE-X20_Server_v1d0.ap10” project for both S7-

1200 controllers.

Table 3-7
No. Instruction Note/picture
1. e In the Windows Explorer you navigate to
the S7-1200 project “CE- File Edit View Favorites Tools Help
X20_Server_v1d0.ap10” and open it via Qoack - O - ¥ | Psearch [ roiters |13 3 X 9| @
double-click. Address [ C:\CE-+20_v1d0\CE-%20_Server_v1dn
Folders x| _Mame
(3} Desktop = | AdditionalFiles
B My Documents 2m
=] _J My Compuker Dtogs
39 Floppy (8 |[IPortal ¥10.5
] e BookiP (C1) [DSystem
El 15 CE-x20_v1dD =)L )
[C3) CE-#20_cliert_v1do “_:'se”:"es
Bl [ CE-%20_Server_vidD &
2. The project is opened in STEP 7 Basic.
e Open the Project view.
3. e  Select both controller folders “Server_1 CE-X20_Server_v1d0
[CPU 1212C DC/DC/DC]" and “Server_2 Project Edit  ‘iew Insert Online Options Tools W
[CPU 1214C DC/DC/DC]". % 3 Elseveproiers 2 M B 2 X Q&
e Press the “Extended download to device” Proiect tr
. . . ject tree
button for downloading the entire projects -
to the controller. Devices
* ) CE-X20_Server_v1d0
E Add new device
»
b
4, e  Select the used network card. SrTEE—
e Activate the display of all accessible ! o T T S
nodes.
e |dentify the controller “Server_1" from the
list of accessible nodes via the MAC
address or via “Flash LED”.
e  Mark the selected controller and press the T T T e T
“Load” button. - " i e
Repeat those two points for the download of
“Server_2".
v
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Hardware and network configuration

No. Instruction

Note/picture

5. .
controllers.

e  Press the “Load” button.

Activate the consistent loading for both

smeus | Tasge s Aczen
-Ro [rreR s

controller a window appears with the
“Download result”.

controllers to “Run” mode.

button.

6. After transferring all program blocks to the

e  Select the “Start all” fields to set both

e Terminate the download via the “Finish”

0 Enwtas aret autons skt o ading 3 dewce

Same | Taget

t

'
% -

t
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3.3

Activate the online mode

Activate the online mode

For control and monitoring of the communication your PG/PC must be switched
online to S7-200 and S7-1200 via the status table / watch table.

Activate table status for the S7-200 client

Table 3-8
No. Instruction Note/picture
1. In the STEP 7 Micro/WIN project “CE- LA S e
X20_Client_v1d0.mwp” you press the “Table [nsasn(swals vpls=unm|=wiE
status” button. [P e [T e | 7 | [# =+ =Tt
2. The status table “USER1" opens. It contains i Slgne;”"’a‘ Eurerk Value
(row numbers in brackets): Z[houvwia Unsigned 0
L . 3 |minctewz Unsigned 0
e  Monitoring information (2-17) Moo v u::g::d 5
- Default synchronization time (2-3) e AL i d
_ i i i 7| Mstatus Signed
Maximum processing time (4) o a0 = o
- Step detail (5) 9 |enc_2w91 Bit 240
10 | sync_byteBY Binary 2#0000_0o00
- Currently addressed server (6) 11| Timeou_bytleVETD | Binary ZHO0DD_D000
. . 12 |M_ID_unequalvB11 Binary 2#0000_0000
e  Status information per server (8-13) 13 |Ch_Fieady w2 Binary ZRO0N. 1100000
. . 14 | //communication Signed
- Synchronization request (8-10) 15 [CTRL Enorwi1d  |Hexadecmal AN
H H H 16 |'wiite_EmorVB16 Hexadecimal 16HE2
- EXCEEdIng Of proceSSIng time (11) 17 |Read_ErmarVB17 Hexadecimal TEHOD
- Unequal message ID (12) ]g ff'—i‘eadﬂ\”a” g" - &
wrike {[nlgl-]
- Channel check (13) 20| M_IDAe1 000 Unsigned GRS
o 21 |SYNCvID020 Bil 2H0
e Communication error (15-18) 22 | T_yearVE1004 Hexadecimel TEHI0
23 |T_monthVET005 Heradecimal 1EH1D
- Error status of the control block (15) 74 T_;n:;\.ramns H::;ZEEZ TREDG
. e 25 | T_hourB1007 Hexadecimal 1EHD3
- Error status during writing (16) 6 |T_mindteVET1008 | Headecmal EE
i H 27 |T_secondB1009 Hexadecimal 16H38
- Error Status durlng readlng (17) 28 | T_reservedvB1010 Hexadecimal 1EH7T
- Ready message of the CP (18) 29 | T_weekdawWB1011  |Hexadecimal 16H43
d d ( ) 30 |vB102 Hexadecimal 1EHO0
. Send data (20-30 3| /ead sever 1 Signed
32 w1100 Unsigned 8323
- Message ID (20) 33 [Vi1020 il 740
. . 34 |vB1104 Hexadecimal 1EHOD
- SynChronlzatlon requeSt (21) 35 |/fiead sever 2 Sigred
_ C“ent SyStem tlme in 36 |W1200 U.nswgnad 8324
a7 _[viz020 Bi ZH0
orma - 38 |vB1204 Hexadecimal 16H00
DATE_AND_TIME f t (22-29)

- First byte of the user data (30)
e Receive data of server 1 (32-34)

Message ID (32)
Synchronization

acknowledgement (33)

First byte of the user data (34)

e Receive data of server 2 (36-38)
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Activate watch table for the S7-1200 server

Table 3-9

Activate the online mode

No.

Instruction

Note/picture

1.

e Inthe project navigation of STEP 7 Basic
under the controller “Server_1" -> “Watch
tables” you open the table “Watch
table_1".

Siemens - CE-X20_Server_vw1d0
Edit

Online
F % Bl save project S 4 E5| =

Devices

Froject Wiew  lnsert

e

[Tt

w* ] CE-x20_Server_w1d0
B Add new device
oy Devices & Networks
« [ server_1 [CPU 1212C DGDGDC]

Y Device configuration
%) online & diagnostics

» [ Program blocks

» [ Technaological Objects

» [ FLC tags

w [z watch tables

B Add new watch table

- Message ID (2)
- Synchronization request (3)

- Client system time in
DATE_AND_TIME format (4-11)

- First byte of the user data (12)
e Variable data block (14-15)

- Transformed client 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 confirmation (18)
- First byte of the user data (19)

2. e Activate the watch table via the “Watch CE-X20_Server v1d0 » Server 1 » Watch tables » Watch table 1
all” button.
07 7 2 F. F. KI[Z2]=
Marne Address Display format
1 lIReceive-DB l
2 "Receive_DB" M_ID %DE1201.0EW0 DEC_unsigned
3. Repeat step 1 and 2 for server 2.
e Server_2 [CPU 1214C DC/DC/DC]
e Watch table_2
4. The watch tables contain (lines numbers in
brackets): 18 % i 7, AN
° Recelve data bIOCk (2_12) : :;r::m _ Address Displeyformat _ Monitor value

#ODV201.0BW0  DEC unsigned 26607
HODY 201 DBXED  Hex @me

“Receive 00" M_ID
“Receive_ 00" sync_CLK

“Receive DB READ CLK_COT[0] %OB1201.0B84  Hex 10
“Receive DB"READ CLK_COT[1] %OB1201.0DB85  Hex 10
“Receive DB"READ CLK_COT[2] WOB1201.0B8E  Hex o5
“Recedse 06" READ_CLK_COT3] %DB1201.DEAT  Hex [iE]
“Recesse 06" AEAD_CLK_COT4] %DB1201DEBS  Hex a6

“Reeerse DB READ_CLE_COTIS] %DBI1201.DERS  Hex a
D" READ_CLK_CDT[6] %DB1201DEB1O  Hex 93
" READ_CLE_COT[7] %DBIZ01.DEB11  Hex 43

User_taalo] WDBIZ01.DEBIZ  Hex o0
“Diota_DB"WH_SYS_T_M PHDE1200.DEX00 Date_and Ture  2010-9-30-0.0.0.034000000
“Doto_DB"WR_SYS_T_RETVAL %DBIZODDEWIZ  Hex 0000
WORII0IDBWO  DEC_unssgned 26887
_DR" syrchronamd WORII0IDRAI0  Hex Eo
“Send_CB"User_datal0] ‘%0B1202.0684 Hex o0
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Live Demo
3.4 Live Demo
341 Cyclical sequence
Table 3-10
No. Instruction Note/picture
1' ° The Subprogram SBRO “C|Ient_1200” Of - ﬁmn“x;ddless S‘g"EFdnrrr\at Current Yalue Mew Valug
S7-200 is called cyclically (apparent by e e -
the Change.d Step dlsplay n llne 5) 173 éf_t‘::;yvmz :E:Zd 2R0000_0077_0000_0000
e It communicates continuously with server R
1 and 2 (apparent by the change in server | [Iffeifuir tosddnd |82
number in row 6) ?2 \/f/\;f?nsnave” Elfsni::ed EGRAT
e Reaching both servers is signaled by bit 0 | ==t 20 =
and 1 of VB12 in row 13.
e Writing to the server alternates with - o r [ BB
reading from the server which is why the e il e
inactive direction gives the status “16#82” ! MheceiveD
2 "Receive_DE".M_ID %DE1207. DEWD DEC_unsigned 55645
(I’OW 16/17) 16 FSend-DB
17 "Send_DB"M_ID DE1202 DEWD DEC_unsigned 55645
e The odd message IDs are sent to :
server 1, where they are mirrored and
received again. 217 # SIF F. K™
Name Address Display format  Monitor value
e The even message IDs are sent to . Taceras =
server 2, Where they are mlrrOfed and 126 J‘.‘;E:El:;‘;DB” M_ID %DE1207. DEWD DEC_unsigned 55644
received again. 17 "Send_DB" M_ID %DB1202DBWO  DEC_unsigned 55644
3.4.2 User data transfer
Client -> Server
Table 3-11
No. Instruction Note/picture
1. As an example for the user data transmission A = O i - T S
from the client to the servers the send byte 0 | % % = | [~ =colron] i
of the user data in row 30 shall be modified: R S R N RO R T T
. Addiess Fomat Cunent Yalue New Value
e  Enter avalue in row 30 of the “New Value” | [E]7= Sigred
CO|umn 30 |Ve1012 Hexadecimal B8RO0 F
e  Accept the value with the “Write all”
button.
2. The value is transferred to both slaves and T T Ll el —
written to the receive byte 0 of the user data BN e Heradecinal_ IRRIEHES
field in the receive data block 1201 (apparent
in rows 12 of the server watch table). ¢ 77 2 F FuEl 5202
Narme Address Display forrmar  Manitor value
1 NReceive-DE
12 "Receive_DEB" User_data[0] %%DB1201.0BB12  Hex FF
1% % ©/F F. BB
Hame Address Displayformat  Monitor value
1 IReceive-DE
12 “"Receive_DB" User_data[0] %DE1201.DBB12  Hex FF

S7 Communication: Data Exchange S7-200 <-> S7-1200
V1.0, Entry ID: 40622389

35




Copyright © Siemens AG 2010 All rights reserved

40622389_CE-X20_v1d0_en.doc

Configuration

Server 1 -> Client

Live Demo

Table 3-12
No. Instruction Note/picture
1. As an example for the user data transmission
from server 1 to the client, the send byte 0 of NI PR R BT
the user data field in row 19 shall be modified: hurte_ e il st ot i Madiy bt
e In the monitoring table “Watch table_1" T s— = e
you enter a value in row 19 of the “Modify —
value” column. s I Py
e  Accept the value by right-clicking “Modify”
-> “Modify now”.
2. The value is transferred to the client and
written to the first user data byte of the receive | [ , . . F. E1 EA=
area for server 1 (apparent in row 34 of the ' '_-:mm adtess bisplayfomas | Woniorvalie ol value 5
client status table). 191 T sendon Useriomiel Soniieon o W T K
[ Pulchets | Foms | st Vishs | Hs Vs |
LR —
Server 2 -> Client
Table 3-13
No. Instruction Note/picture
1. As an example for the user data transmission
from server 2 to the client, the send byte 0 of B 2 FFR B
the user data field in row 19 shall be modified: R adress oisplayformae Montorvalue Modéjvelue
e In the monitoring table “Watch table_2" N T ST I = LAk
you enter a value in row 19 of the “Modify T Mordar e
” [Moch o JEEEETREY
value” column. = v Mot
e Accept the value by right-clicking “Modify”
-> “Modify now”.
2. The value is transferred to the client and
written to the first user data byte of the receive | |~ . . F b B
area for server 2 (apparent in row 38 of the T e Address funtae
C“ent StatUS table) 13 f"f::d“l};'.use( data[0] ROB1Z020084  Mex - 2 22 [
I A [ Foma | Cuarend Vo I e Ve |
35 | Firead seves 2 Sigred
% |VBTI — [Hewsdecmal | -
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3.4.3

Time synchronization

Live Demo

The synchronization time written to the system time of the S7-1200 server is the
UTC time. The real-time clock of the S7-200 client must be set to UTC time. The
time is setin STEP 7 Micro/WIN under menu item “PLC” -> “Time of Day Clock...".

Manual synchronization of a server

Server 1 shall be synchronized manually with the system time of the client.

Table 3-14 shows the procedure.

With the respective procedure server 2 can also be synchronized.

Table 3-14

Set the synchronization request for server 1 in
the client status table.

o EEazunn||r = |mEEEF|oE
%%

JJ‘L_?G——»‘-H—-()‘D‘

on the client side written to the receive
area of server 1 (row 33)

e  The synchronization request for server 1
is reset in the synchronization byte (row 8)

e  Enter “2#1" in row 8 of the “New Value* RN SN NN N RN W NN TN NN T
| Addiess | Fomat | Current Yalue | New Value
column. 7| /istatus Signed
. . £ i
e Accept the value with the “Write all” Is_lsync_zva.w lan | 0
bUttOﬂ. 10 |spne_bptsVBS Binary 240000_0000
2. e The system time is continuously written to |
the send data in DATE_AND_TIME format | =1’
; - - E
(line 22) [T are
) . . |} sy bytevBS
e  The synchronization request in the send Bz
data is set (line 21) BT o]
. | T |
e The send data are sent to server 1 (line 6) | Zfi v e
(27 |T_second VEIDE | -
(B |1 _imemred VETOO | Hemadecandl |
(23T weekday VD101 |Hexadecimal
3. e The time synchronization data are written
to the receive block of server 1 (“watch §|2, F. F. R =2
table_l", row 3 _ 11) ;.::MM Address Displayformne Morine value
e  The transformed synchronization time of e -
data type DTL is written to the system e e =
t|me of the S?_lzoo (l|ne 14) “hecehve_DB"READ_CLE_COTI3] S0B1200 0807  hex 2
“Receive_DB°READ_CLK_COT[4) %001 201 000U Mex a7
e After successful time synchronization the e T Tos] s ioT e U P =
synchronization acknowledgement is set R T s o
(||ne 18) "Cata_DB"WR_SYS_T_IN FADD2000W00 Date_snd_Time 2010-10-6-12:27.9.101000000
I5end-OH
'Ser\'.l_:li'l\ﬂqumlu.!d WOB1 2020620 Hex =
4. e The synchronization acknowledgement is e e |
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Live Demo

Automatic synchronization of all servers

The daily synchronization time of all slaves can be set via the initial default value in
the data block of the S7-200 project “CE-X20_Client_v1d0.mwp” or via the status
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table.

The respective parameters “hour” and “minute” are kept remnant.

Table 3-15

No.

Instruction

Note/picture

1.

The current system time of the S7-200 client
can be read via row 25 and 26 (here: 13:22).

e  Set the daily synchronization time to one
minute in the future via row 2 and 3 (here:
13:22) and accept the settings with the
“Write all” button.

w |FE|~ x|y B

T _yea VETOH Hewsdmams

T_rerervedVB1010 |Hexsdecmsl

28 | 1_weekday VBTN [Hesssecmal

T_mortoVDI005 | Hewsdecmal |
28 |1 _dyrmime Hesaderamal
T_Fea V1007 | Hewsdecimal |
T_mirute VBIOE | Hesadecimal |
T_secord VBT | Hemadeomdl |

The successful time synchronization of the
servers can be checked via the written system
time of the server (line 14 in the watch tables
“Watch table_1" and “Watch table_2").

MName
lickock synchronizstion

14 “Davs_DB"WR_S75_TIN

Address Displey formet . Monior value

FHD01 200.0000.0 Doce_and_Time 300010-6-13:22:0,21 3000000

w2 F. F. K

Home
Helozk mymchronznnan
“Dnen_DB"WR_SY5_T_IN

[
Address Disploy bormat  Mositor value

FADE1 200 DBX0.0 Date_snd_Time  2000-10:613:22:0,1 20000000
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Live Demo

344 Communication errors
Pulling the Ethernet cable from server 1 the communication error evaluation shall
be demonstrated.
Table 3-16 shows the procedure.
With the respective procedure a communication interruption with server 2 can be
simulated and evaluated.
Table 3-16
No. Instruction Note/picture
1. Pull the Ethernet cable from the LAN
connection of server 1.
2. e The interruption with server 1 is initially —— tﬁcl'dfess - F;'mat TERETE
H . R — g control ighe
not recognized (row 13: Bit12.0 = “1"). T [Tmsoutrod Unsigned 5
o However, exceeding the maximum 5 |stepVEE Unsigned 1
processing time of 500ms (row 4) is B_|serverVB7 Unsigned !
. H .  wqm 7| A fstatus Signed
displayed in row 11 (Bit10.0 = “1"). 11 | Timeout_byte:¥B10 | Binary ZA0000_0001
e Additionally, bit 11.0 in row 12 indicates E E*g'g_uzeﬁff“ g?naw gﬁgggg_ggﬂ R
. L Ready: ihary | = L
Fhat t_he se_nt message ID (row_20) is not — Signed
identical with the one last received by 20 |M_ID-vw/1000 Unsigned EEETE]
server 1 (I’OW 32) 3 | read zever 1 Signed
32 |VwTio0 Unsigned 39535
35 | /fread sever 2 Signed
36| Vw1200 Ursigned EEAL
3. e  After approx. 40 seconds the interrupted — tﬂfdfe“ = F;'mat [ETERHEETE
. . . - cantrol Igne
connection with server lis re_cognlzed T Unsigned 5
and represented in row 13 (Bit12.0 =“0") . | & [sepves Ursigned 7
o Data exchange with server 1 is jumped. 2 jﬁ;:;;:e? E{;ﬂﬁ;“ z
There is no check of the maximum 11| Timeout_byte:vE1D | Binary ZRO000_0000
processing time (row 11: V10.0 = “0"). 12 |M_ID_umequalVE1T |Binary ZHO000_0007
«  The deviation between the sent message 13 |Ch_ReadyVw12  |Binary ZH0000_0010_0000_0000
. 19 | /vt Signed
ID (row 20) and th.e one last received by. =0 Mj;iWWDD Uf;;ned 15
server 1 (row 32) is detected and output in | 31| //ead sever 1 Signed
row 12 (Bit11.0 = “17). 32 |VwTio0 Ursigned 39535
35 | /fread sever 2 Signed
36 _|Vw1200 Unsigned 45790
4, Reconnect the Ethernet cable with the LAN
connection of server 1.
5. e  After detecting the recurring connection of — tﬂfdfess - F;'mat [TETIEETE
. D g cantrol igne
server 1 (row 13: Bit12.0 = “1"), data T (Tmeourvord Unsigned 5
exchange occurs with server 1 and 5 |stepvB6 Unsigned z
checking the message ID is positive (row E |serverBY Unsigried 2
12 Bit11.0 = “0") 7| Afstatus Signed
’ ’ 11 | Timeout_byte¥B10 |Binary ZHO000_0000
12 |M_ID_unequalvB11|Binary 2800000000
13 |Ch_ReadyVw12  |Binary 2H0000_0011_0000_0000
19 |/ write Signed
20 |M_IDAw1000 Ursigned EE]
3 | read sever 1 Signed
32 |vwiioo Uraigned EERE]
35 | /fread sever 2 Signed
36 _|Vw1200 Unsigned IR
3.4.5 Voltage failure of the client

After recurring voltage of the S7-200 client the step chain of subprogram SBRO
“Client_1200" continues from the last performed position.
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Code Elements

4 Code Elements
In the example on hand the following program codes are used.
Table 4-1
No. File name Content
1. CE-X20_Client_v1d0.zip Zip-file with the S7-1200 client project

e CE-X20_Client_v1d0.mwp

for the deterministic S7 communication
with S7-1200 servers

CE-X20_Server_v1d0.zip
e CE-X20_Server_v1d0.ap10

Zip-file with the S7-1200 server project
for the deterministic S7 communication
with S7-200 client

S7 Communication: Data Exchange S7-200 <-> S7-1200
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5 History

Table 5-1
Version Date Changes
V1.0 07.10.2010 First publication
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