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Automation Task

Tasks
1 Automation Task
1.1 Tasks
Data exchange (e.g. for time synchronization) shall be enabled between an
S7-1200 master controller and several S7-1200 slave controllers.
Layout of the application task
Figure 1-1
Slave 1
TCON S7-1200
l Receive_DB
L — Time
Master TCON TRCV User data
S7-1200 1
,7 | Send_DB
Sent;i_DB TSEND User data
Time  —J» TSEND
User data L

Receive DB :
D 1
User 'ata TC N

I S7-1200

1 [Receive.E |
= TDISCON .

TRCV _> Time

| User data

Send_DB
TSEND User data

Application requirements

Master and slaves have one send and one receive data block each (Send_DB and
Receive_DB).

The master sends a TCP/IP connection request to the first slave via the TCON
block. To acknowledge the established connection the partner also executes the
TCON block.

For a synchronization request the master reads the system time and sends it to the
slave via the TSEND communication block together with the user data. With the
TRCV receive block the slave receives the data in the Receive_DB data block.
The slave synchronizes its system time with the received clock time of the master.
Then slave 1 sends its user data to the master via the TSEND block. The user data
of slave 1 are stored on the master side via the TRCV block at the given location in
the receive data block.

Then the master disconnects from slave 1 via the TDISCON block.

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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Setup

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.

On the slave side a once established connection remains reserved. So TCON must
only be called for initialization.

1.2 Setup

The automation task is demonstrated at the example of data exchange between a
master CPU and two slave controllers (slave 1 and slave 2).

Schematic layout

Figure 1-2
PM 1207 CPU 1214C CSM 1277 PM 1207 CPU 1212C
—
1
-

IP address:
192.168.0.2
Subnet mask:
255.255.255.0

IP address:
192.168.0.1
Subnet mask:
255.255.255.0

Master

PM 1207 CPU 1214C

STEP 7
Basic
V10.5

IP address:
192.168.0.241
Subnet mask:

255. 255. 255.0

IP address:
192.168.0.3
Subnet mask:
255.255.255.0

Figure 1-2 shows the principal setup. The communicating CPUs as well as the
programming device with the “STEP 7 Basic V10.5” software for programming the
S7-1200 are each connected with the CSM 1277 switch via Ethernet cable.

Subnet mask

The IP addresses of the communication nodes only differ in the last octet
(192.168.0.x), which makes it a class C network. As a subnet mask
“255.255.255.0” is selected for a class C network.

To expand the slave node in the example program further IP addresses can be
used within this class C network (192.168.0.x).

List of components

Table 1-1
No. Component Qty. MLFB/order number
1. POWER SUPPLY S7-1200 PM1207 3 6EP1332-1SH71
2. S7-1200 CPU1214C 2 6ES7214-1AE30-0XB0
3. COMPACT SWITCH MODULE CSM 1277 1 6GK7277-1AA00-0AAO0
4. S7-1200 CPU1212C 1 6ES7212-1AD30-0XB0
5. PC/PG 1

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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No.

Component

Qty.

MLFB/order number

STEP 7 BASIC V10.5

6ES7822-0AA00-0YAOQ

STEP 7 Basic V10.5 Service Pack 2

Entry 1D:39741113

Ethernet Communication:
V1.2, Entry ID: 39040038
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Setup

Automation Solution

For data exchange via Ethernet the S7-1200 provides the open TCP/IP
communication with the T communication block:

e TCON, TSEND, TRCV and TDISCON (with explicit execution of the connecting
and disconnecting process)

and

e TSEND_C and TRCV_C (with integrated connecting and disconnecting
process).

The following protocols are supported by the T communication blocks:
e TCP native
e |ISO-on-TCP (dynamic data length transmission)

On the master as well as the slave side the communication blocks with explicit
execution of the connecting and disconnecting process are selected:

e TCON for establishing the connection
e TSEND for sending the data
e TRCYV for receiving the data
e TDISCON for disconnecting

The selected protocol is “ISO-on-TCP”.

In the OSI model the “ISO-on-TCP” protocol is added to the TCP protocol and
provides the advantage of a message-orientated approach, which is especially
helpful for the communication between SIMATIC systems.

For the connection configuration in STEP 7 Basic V10.5 the respective connection
parameter is identified via the IP address. For a configured connection a
connection resource is reserved and the connection parameters are stored in a
connection data block. The IP address of the partner is also stored here.

The maximum number for the open T communication is limited to a maximum of 8
simultaneous connections.

Changing the IP addresses in the connection data block enables data exchange
between more than 8 different communication partners via the same connection
resource.

With the “ISO-on-TCP” protocol up to 8.192 bytes per job can be transferred.

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 7
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2.1 Wiring diagram

The components list is available in chapter 1.2.

Figure 2-1

Wiring diagram

_Slave?2

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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2.2

221

Program structure

Program structure

This chapter describes the program structure of the example on the function and
data block level of the automation system.

Block structure of the master

Representation

Description

Figure 2-2 shows the call hierarchy of the used blocks as well as the access to the
used data blocks for the master.

Figure 2-2
Master
DB1100 DB1103 "Status DB”
“T-com_Master_DB" IP_ADDR (Array)
— — < > IP-ADDR[1]
> IP-ADDRJ[2]
SYNC (Array)
. DI ) SYNC[1]
TCON_DB SYNC[2]
4 > “Connection_DB”
DB2
TISENDZDE DB1101 "Master_Send_DB”
M 1D
sync CLK
OB1 SYs T
“MAIN” < > User_data
DB3 DB1102 "Master_Receive_DB”
“TRCV_DB” RCV_STRUCT_TEMP
e M 1D
- » synchronized
User_data
< » RCV_STRUCT_1
M ID
synchronized
DB4 User_data
“TDISCON_DB" RCV_STRUCT 2
M ID
- synchronized
< User_data

Data block DB1103 “Status_DB” contains the IP address, as well as control and
status information of all slaves in form of arrays. Figure 2-2 displays the arrays for
the IP address information “IP-ADDR” and synchronization request “SYNC” with 2
elements for 2 slaves. Depending on which slave is to be addressed the respective
element is accessed.

OB1 “MAIN” cyclically calls function block FB1100 “T-com_Master” with its instance
DB1100 “T-com_Master_DB”.

“T-com_Master” reads the IP address information of the first slave from the status
DB 1103 and writes it to the connection data block DB5 “Connection_DB".

SFB102 “TCON” with its instance DB1 establishes a connection with the IP
address stored in the connection DB5.

In FB1100 the local time is read cyclically and compared with a given daily
synchronization time. At this time all synchronization request bits of the “SYNC”

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 9
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Program structure

array are set in the status DB. The clock synchronization can also be executed
individually for each slave via the watch table.

Setting the synchronization request “SYNCJ1]” for the first slave in DB1103
“Status_DB” causes reading the system time “SYS_T" and storing in send data
block DB1101 “Send_DB” together with the synchronization request “sync_CLK”.

Function block FB1100 calls the send block SFB100 “TSEND” with its instance
DB2. It transmits the content of the send data block DB1101 “Master_Send_DB” to
the first slave. Apart from the clock time synchronization information, “User_data”
and a message ID “M_ID” are also transferred.

SFB101 “TRCV” with its instance DB3 waits to receive from slave 1 and saves the
content to the temporary receive data structure “RCV_STRUCT_TEMP” in the
receive DB1102 “Master_Receive_DB”.

The temporary receive data “RCV_STRUCT_TEMP” is copied to the respective
receive structure in the receive data block (“‘RCV_STRUCT _1" for slave 1),
depending on which slave they are from.

The received message ID “M_ID" is compared with the sent ID. A deviation is
noted in the status DB of the respective element [1] of the “M_ID_UNEQUAL" array
for slave 1.

After successful synchronization of slave 1 (signaled by the “synchronized” tag) the
synchronization request bit “SYNC[1]” for slave 1 is reset in the status DB.

SFB103 “TDISCON* with its instance DB4 disconnects from slave 1.

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

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 10
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Block structure of the slave

Representation

Description
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Figure 2-3 shows the call hierarchy of the used blocks as well as the access to the
used data blocks for the slave.

Figure 2-3
Slave
DB1200
“T-com_Slave_DB”
> DB1
“TCON_DB” DB4
G “Connection_DB”
< > DB1201 "Slave_Receive_DB"
M ID
sync CLK
"l o | [sysT
OB1 TRCV_DB User_data
“MAIN”
DB1202 "Slave Send DB”
4 > SEND_STRUCT
| M_ID
DB3 - synchronized
“TSEND_DB”"| User_data

OB1 “MAIN” cyclically calls function block FB1200 “T-com_Slave” with its instance
DB1200 “T-com_Slave_DB”.

In the first cycle, FB1200 “T-com_Slave” calls the SFB100 “TCON” with its instance
DB1. The identification of the master receives TCON from the connection DB4
“Connection-DB". If the connection has been established it is maintained.

SFB101 “TRCV” with its instance DB2 waits to receive from the master and saves

the content to DB1201 “Slave_Receive_DB”.

At a synchronization request “sync_CLK", the FB1200 “T-com” synchronizes its
system time with the system time “SYS_T" received from the master. After
successful clock synchronization the “synchronized” bit is set in the send structure

“SEND_STRUCT” in the send DB1202 “Slave_Send_DB".

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

FB1200 “T-com_Slave” sends the content of the send structure “SEND_STRUCT”"
using the SFB100 “TSEND” with its instance DB3 to the master.

After successful send acknowledgement slave 1 waits via TRCV for a new

reception from the master and repeats the data exchange.

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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2.3 Used blocks

23.1

Master

Used blocks

The following table gives you an overview of the used blocks on the master side.

Table 2-1
Object Symbolic name Description
name

OB1 Main Cyclic organization block

FB1100 T-com_Master Function block for deterministic data exchange
with several slaves via their function block
“T-com_Slave”

SFB100 TSEND T-communication block for sending data

SFB101 TRCV T-communication block for receiving data

SFB102 TCON T-communication block for establishing a
connection

SFB103 TDISCON T-communication block for disconnection

DB5 Connection_DB Connection data block for TCON

DB1102 Master_Receive_DB Receive data block for TRCV

DB1101 Master_Send_DB Send data block for TSEND

DB1103 Status_DB Status data block for all slaves

DB1100 T-com_Master_DB Instance data block for “T-com_Master”

DB1 TCON_DB Instance data block for TCON

DB4 TDISCON_DB Instance data block for TDISCON

DB3 TRCV_DB Instance data block for TRCV

DB2 TSEND_DB Instance data block for TSEND

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

V1.2, Entry ID: 39040038
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T-com_Master (FB1100)

The function block for deterministic data exchange with several slaves via the T
communication blocks is called cyclically in OB1.

Figure 2-4

CE-X17_Master_v1d2 » Master » Program blocks » Main

G AER 8w 6B

b Block title:  "main Frogram Sweep (Cycle)"

+ Metwork1: .

Carment

%0OE1100
"Tcom_Master_
og"
%FE1100
"T-com_Maste"

EM EMO
slave_ ey
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The selected instance data block is DB1100.
As the only input the maximal number of slaves “slave_max” must be specified.

The respective slave is identified via the “slave” tag. Data exchange with the slaves
is a sequential process.

The following static tags of the FB300 provide configuration options via the initial
value or the status evaluation.

Table 2-2
Name Data type Description

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

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

TIMEOUT Time Maximum wait time until the step chain in FB1100
is automatically switched further (default: 500 ms)

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 13
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Status_DB (DB1103)

The status DB consists of the following arrays with respectively 2 elements for 2
slaves. For the expansion of the slave number the arrays must be increased
accordingly (see chapter 2.3.4).

Table 2-3
Name Element Description
type

IP_ADDR usSint 4" octet of the IP address of the slave

SYNC Bool Clock synchronization request

TIMEOUT Bool Exceeding the processing time when
connecting or receiving data

M_ID_UNEQUAL Bool Sent and received M_ID unequal

TCON_ERROR Bool Error message of the communication
block TCON

TCON_ERROR_STATUS Word Status of the TCON block during last
error

TSEND_ERROR Bool Error message of the TSEND
communication block

TSEND_ERROR_STATUS Word Status of the TSEND block during the
last error

TRCV_ERROR Bool Error message of the TRCV
communication block

TRCV_ERROR_STATUS Word Status of the TRCV block during last
error

TDISCON_ERROR Bool Error message of the TDISCON
communication block

TDISCON_ERROR_STATUS Word Status of the TDISCON block during last
error

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 14



Copyright © Siemens AG 2010 All rights reserved

39040038_CE-X17_v1d2_en.doc

Automation Solution

Used blocks

2.3.2 Slave
The following table gives you an overview of the used blocks on the slave side.
Table 2-4
Object Symbolic nhame Description
name
OB1 Main Cyclic organization block
FB1200 T-com_Slave Function block for data exchange with one
master via its function block “T-com_Master”
SFB100 TSEND T-communication block for sending data
SFB101 TRCV T-communication block for receiving data
SFB102 TCON T-comm_unication block for establishing a
connection
DB4 Connection_DB Connection data block for TCON
DB1201 Slave_Receive_DB Data block for receiving from the master
DB1202 Slave_Send_DB Data block for sending to the master
DB1200 T-com_Slave_DB Instance data block for “T-com_Slave”
DB1 TCON_DB Instance data block for TCON
DB2 TRCV_DB Instance data block for TRCV
DB3 TSEND_DB Instance data block for TSEND
2.3.3 Data consistency

“Master_Send_DB” and “Slave_Receive_DB”

The send block of the master and the receive block of the slave must have the
same length and structure. In the application example they consist of 160 bytes
and have the following structure:

Table 2-5
Name Data type Description
M_ID Int Message ID
sync_CLK Bool Clock synchronization request
SYS T DTL Synchronization time of the master
User_data Array of 144 bytes User data (master -> slave)

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

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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“SEND_STRUCT” and “RCV_STRUCT_x"

The send structure of the “SEND_STRUCT” slave and the receive structure of the
“RCV_STRUCT_x" master must be identical. The receive DB 1102
“Master_Receive_DB” consists of 3 receive structures (one temporary and 2 for 2
slaves). This structure consists of 34 bytes and has the following design:

Table 2-6
Name Data type Description

M_ID Int Mirrored message ID for acknowledgement
synchronized Bool Clock synchronization acknowledgement
User_data_Byte Byte User data (slave -> master)
User_data_Char Char User data (slave -> master)
User_data_Word Word User data (slave -> master)
User_data_DWord DWord User data (slave -> master)
User_data_Dint Dint User data (slave -> master)
User_data_Real Real User data (slave -> master)
User_data_Time Time User data (slave -> master)
User_data_USiInt USint User data (slave -> master)
User_data_Uint Ulnt User data (slave -> master)
User_data_UDInt UDInt User data (slave -> master)
User_data_SInt Sint User data (slave -> master)

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

When increasing the slave number an appropriate number of receive structures
“RCV_STRUCT _x" must be defined in the receive DB “Master_Receive_DB” (see
chapter 2.3.4).

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

Status DB 1103 provides the option of directly influencing the communication
errors.

Due to the continued data exchange between master and slaves 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.

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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234 Expanding the slave number
To adjust the master and the slave project of an increased number of subordinate
slave controllers proceed as follows:
The expansion is displayed at the example of 3 slaves.
Table 2-7
No. Instruction Note/picture

1. e In th_e project “CE-X17_Slave_v1d2“, you Siemens - CE-X17_Slave wv1d?
duplicate one of both controller folders
“Slave_1" or “Slave_2" via “Copy & Project Edit  “iew  Insert  Online
Paste”. L : — o

Gf ¥ B saveprojec & W = O
Project tree
Devices
w* ) CEX17_Slawe_w1d2
I Add new device
ﬁi}h Cewvices & Metworks
» [ Slave_1 [CPU 1212C DGDGIDE]
v [ Slave_2 [CPU 1214C DGOCDC]

2. ¢ Inthe menu item “Devices & Networks",
you open the device view for the newly
created “Slave_3".

e  Mark the controller and open the settings
of the “PROFINET interface”

e  Adjust the 4" octet of the IP address to
the newly created controller (here: “76”).

Here you also exchange the CPU from the

hardware catalog (if necessary).

3. e In the master project “CE- i Vi gkl Cplons” e e’ Bl
X17_Master_v1d2” you exchange the e e e
status DB1103. - ]

e Expand all arrays to 3 elements.
e When changing the arrays “IP_ADDR”" 2
the initial values of all elements must be .
created new. 2
e Forthe IP address of the newly created
slave 3 you enter the 4™ octet of the IP
address from step 2 (line 5: “76").

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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No. Instruction Note/picture
4. In the master project “CE- st 50 Vi Voo o T Wi iy
X17_Master_v1d2” you open the receive | e o e
DB1102. Devices ~
Duplicate one of the existing receive e : .
structures “RCV_STRUCT _x" and name - 2
the newly create structure (here: _ao 2
“RCV_STRUCT_3"). -
5. In the master project “CE- ot E6E Vi oat Ol Opbors e Wiem K
X17_Master_v1d2” you open FB1100 “T- | M & X e e
com_Master”. Devicn
In network 15 you expand the copy E— - etk
instruction of the temporary receive TEETT
structure “RCV_STRUCT_TEMP” at the i iy [l NPT wa,
location of the newly created structure
“RCV_STRUCT_3" for the reception of
slave 3.
P 5 Larquages & hescurces - ot .
¥ (g Onibne sccess
S
6. In the master project “CE- Mis fde Vew e Onke Optwns T Wedew b
X17_Master_v1d2” you open OB1 “Main”. . —_—
Change the number of slaves with which Deces - - = I
the master shall communicate =
(“slave_max”) to “3".
s | T
il

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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2.4 Program sequence
24.1 Program sequence in the master controller
Flow chart

The following flowchart illustrates the program sequence on the master side. The
functionality is bundled in FB1100 “T-com_Master”, which is called cyclically by
OB1. FB1100 is realized as step chain.
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Figure 2-5
TIMEOUT,
DONE / ERROR §
TIMEOUT 2 write ERROR (slave)
TSEND (slave)
write ERROR (slave)
4 v

write TIMEOUT (slave)

copy RCV_STRUCT_TEMP
-> RCV_STRUCT (slave)

reset SYNC (slave)

=]

synchronized
(slave) ?
N

write
M_ID_unequal (slave)

write ERROR (slave)

| Y N
INC slave slave < slave_max slave=1  |——|
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Automation Solution

Program sequence

Description of the flow chart

The respective slave used for exchanging the data is identified via the “slave”
index.

Starting with “slave” = 1 the IP address (4th octet) of the first slave is read from the
status DB and written to the connection data block.

TCON sends a connection request to this slave. Since the step chain is only
continued after acknowledgement of the connection request, a maximum
processing time “TIMEOUT” elapses.

The information that this time has elapsed or the “Error” feedback message is
output in the status DB depending on the communication partner (“slave”).

Subsequently, the synchronization request “SYNC” is read from the status
information for this slave. Depending on the request, the system time
("“RD_SYS_T") is read and written to the send data block.

With the send block “TSEND” the content of the send data block is transferred to
the slave. Apart from the clock time synchronization information, a message 1D
“M_ID" is also transferred.

For an “ERROR" message of the “TSEND” send block the error information is
written to the elements “TSEND_ERROR(slave)” and
“TSEND_ERROR_STATUS(slave)” in the status DB.

Data of the slave are received with the receive block “TRCV” and written to the
temporary receive structure “RCV_STRUCT_TEMP” in the receive DB.

After the maximum processing time “TIMEOUT"” has elapsed or upon “ERROR”
message of receive block “TRCV” the error information is written to the respective
“slave” elements of the arrays in the status DB.

For positive acknowledgement of receipt “TRCV_NDR" the temporary receive
structure “RCV_STRUCT_TEMP" is copied to the respective slave
“RCV_STRUCT(slave)".

From the temporary receive data the message ID “M_ID” mirrored by the slave is
compared with the sent “M_ID". If it deviates this is noted in the “slave” element of
the array (“M_ID_unequal”) in the status DB.

Subsequently, the connection with the slave is established with the “TISCON”"
block. Errors which occur during the disconnecting process are also output in the
status DB.

Now the successful synchronization from the temporary receive data of the slave
are checked (“synchronized”). In the positive case the synchronization request
“SYNC" is reset for the slave. Otherwise the clock synchronization is repeated at
the next communication with this slave.

The message ID is increased (“INC M_ID") and the current communication node
“slave” is compared with the maximum slave number “slave_max”. As long as
“slave_max” has not been reached, the communication node number is increased
(“INC slave”). Otherwise, the index is set to the initial value (slave = “1").

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038 20
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Automation Solution

Program sequence

2.4.2 Program sequence in the slave controller

Flow chart

The following flowchart illustrates the program sequence on the slave side. The
functionality is bundled in FB1200 “T-com_Slave”, which is called cyclically by
OB1. FB1200 is realized as a step chain.

Figure 2-6

Write
ERROR_STATUS

\ 4

A

TRCV

Write
ERROR_STATUS

Y <
WR_SYS_T

‘ LAST_SYNC_TIME = SYS_T ‘

synchronized = true

SEND_M_ID =
RCV_M_ID

ERROR Wi
I rite
ZONE /ERROR 2 ERROR_STATUS
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Automation Solution

Program sequence

Description of the flow chart

Upon initialization the TCON sends a connection request to the master. For an
“ERROR” feedback message the status information in the
“TCON_ERROR_STATUS" tag is maintained. For positive acknowledgement of the
established connection “DONE”, the slave waits for reception by the master via the
“TRCV” block.

For a faulty “ERROR” feedback message of the receive block the status
information in the “TRCV_ERROR_STATUS” tag is maintained.

When receiving new data “NDR”, the received synchronization request “SYNC” of
the master is polled.

If it is given, the received system time “SYS_T" is written to the system time of the
S7-1200 with “WR_SYS_T” and this time is stored as the last synchronization time
“LAST_SYNC_TIME". Subsequently the successful synchronization is signaled in

the send data of the slave via the “synchronized” bit.

The received message ID “RCV_M_ID” from the master is mirrored in the
“SEND_M_ID"” send data. The slave sends the send data to the master via
“TSEND". At an “ERROR” message the error status information
“TSEND_ERROR_STATUS" is stored. Finally, the slave returns to ready to receive
mode and waits for new data from the master.

When disconnected by the master, the reserved connection resource with the
master remains. A renewed connection request via “TCON" is therefore only
required after a restart.

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

Hardware and software installation

3 Configuration
3.1 Hardware and software installation
3.1.1 Installing and wiring the hardware
Table 3-1
No. Instruction Note/picture
1. Mount the S7-1200 module to a standard
top-hat rail.
2. Connect the controller and your programming | See chapter “Wiring diagram”

device with the switch CSM 1277 via RJ45
Ethernet cable.

3. Connect all ground connections to ground. See chapter “Wiring diagram”
4. Supply power to the controller. See chapter “Wiring diagram”
3.1.2 Software installation
Table 3-2
No. Instruction Note/picture
1 Install STEP 7 Basic V10.5 on your See Table 1-1

programming device.

2. Install Service Pack 2 for STEP 7 Basic V10.5 | gege Table 1-1
on your programming device.

Ethernet Communication: Data Exchange S7-1200 <-> 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
CPUs. 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.

B Control Panel

File  Edit  View
3 T | ! Search

Favarites  Tools  Help

Folders | & XK)|E|v|

o Back ~

Address IG‘ Control Panel

Mame =

ﬂd‘ Control Panel rﬁccessibility Options

€ add Hardware

[} Switch ko Categary View L5Add or Remaove Programs
48 Adrninistrative Tools
‘“ Aukomatic Updates

See Also S ~# Date and Time

& Windows Update S Display .
I Folder Options

(7] Help and Suppart: EhFonts

‘& Game Cortrollers

’?Intemet Options

.@Keyboard

I mail

_R|Memory Card Parameter Assignmen

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

™ Network Connections

File Edit Yiew Favorites Tools  Advanced  Help

QBack ~ () - ?l, Search Fo\dersl & (B x“)lmvl‘a',ﬁ 'y
Address |€_ Metwork Connections
Marne | Type
MNetwork Tasks & LAN or High-Speed Internet

AR e Uik Sree.

[&] create a new connection

P iocal frea to

%) Set up a home or small Disable
" office network. Status
& Change Windows Firewal Repair

setkings

@ Disable this network device Bridge Connections

Create Shortcut
Delete
Rename

&, Repair this connection
Em Rename this connection

& View status of this
conneckion

[Z1 Chance 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 Properties

Gereral | Authentication | Advanced |

Connect using:

I B8 Broadecom Met<treme Gigabit E therne

Thiz connection uzes the following items:

%= PROFINET |0 AT -Protocal |
5= i 150)

| »

| I Properties I
r— Description

Transmigsion Contral Protocol/nternet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

Install... | Wrinstall

¥ Show icon in notification area when connected
¥ Matify me when this connection has limited or no connectivit

oK | 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 a subnet mask
(see Figure 1-2).

e  Confirm the settings with “OK".

Internet Protocol (TCP/IP) Properties 2x|

General |

‘Y'ou can get |P zettings assigned automatically if your netwark supparts
this capability. Otherwise, you need to agk your netwark. administrator for
the appropriate IP settings.

~ DObtain an |P address automatically

—% e the following IP address:

IF address: 192 168 . 0 .24
Subnet mask: 285255 2585 . 0

Detault gateweay:

€ Ohtain DME seryer address automatically

% lse the following DNS server addresses————————————

Preferred DMNS server: . . .

Advanced.. |
ok I

Alternate DMNS server:

Cancel |

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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3.2.2 Configuring the master

Establishing a connection

Hardware and network configuration

The connection parameters are stored in a connection data block. A connection ID
is assigned to each connection data block. The connection block TCON accesses
this connection data block. The access of the T communication blocks TRCV,
TSEND and TDISCON to the connection parameters then occurs via the

connection ID.

The S7-1200 offers the connection wizard for configuring the connection.
The configuration of an open IE connection with the connection wizard is described

below.
Table 3-4
1 ¢ Open FB1100 “T-com_Master” in Siemens - CE-X17_Master_v1d2
the “Master” controller of the “CE- ) ) ) )
X17_Master_v1d2.ap10” project. Project Edit “iew Insert  Online  Op
G 3 B saveprojecr @ ¥ E =)
Project tree 4
Devices
s 2
[
* ] CEX17_Master_w1d2
‘L‘:F’\dd new dewvice
EE'm Cewvices & Metworks
w [ Master [CPU 1214C DD GDC]
Y Device configuration
ﬂ Online & diagnostics
- r:i:. Prograrn blocks
B Add new block
& Main [OEB1]
E g T-corm_Master [FET100]
2. e  Open the Network 2. v Networezs e
e Select the “TCON” block. o
e Open the “Properties” dialog. LS
e  Select “Connection parameter” from P S 1 —
the “Configuration” tab. 1o BUST |4
WOES ERROR L #TCON_ERROR
"Connedion_DE" - CORMECT STATUS | WTCON_STATUS
|§ Properties I
General
_gr“":m”” parameter] | copnection parameter
ock parameter
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Hardware and network configuration

Select “Unspecified” as the end

Connection parameter

point for the partner (slave). g o —
. ¥ e Mastnr

Enter the IP address of the first it T —
slave: i I
SeleCted the ConneCtlon type “lso_ incerace U 1214C DUDTDG IEROET =
on-TCP”. Subrnt . .
Enter “1” as the connection ID.

; nnacsn
Select the symbolic name of the e
connection data block in P ]
“Connection data”. i :T e
Select “Establish active connection” :

. Address details
on the Local side. LocalTsér Porte F5aP
Select the ASCII characters “S7- o e e
1200 for the local TSAP.
For the partner TSAP-ID you also
select the ASCII characters “S7-
1200".
Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
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Time settings

Hardware and network configuration

The master controller synchronizes the system time of the slaves once per day.
The time of synchronization is given as local time. Correct execution of the
synchronization requires the time settings for the CPU.

Table 3-5
1. *  Inthe master project you open Siemens - CE-X17_Master v1d2
“Devices & Networks”.
Project Edit  Wiew Insert  Online  Opt
¥ 3 B saveproject = ¥ = =y
Project tree 4
Devices
- -
h
w ] CE-X17_Master_w1d2
B ~dd new device
Eg‘h Devices & Networks
2. ° Open the “Device view” d|a|og CE-X17_Master_v1d2=Master
e Select the “Master” controller. b Netwarkview  [J¥ Device view |
i IMaster LI pug) [OF 2Tl -
e Select the CPU. |
57-1200 rack
3. e In the “Properties” you select “Time — g Propestios Jaj mfe |y Disanustics
of day". D) Time of day
e Select your “Time zone” for S T
calculating the local time. N‘:’*“mm S
e If necessary you activate the 7 i A
daylight-saving time with all required XTI -
settings. pret T - C—
Sxarting weeh of the month; a3t -
Swarting manth:  Mech E
Starting hour, 2
Szan of standard tme
Scaming day: | Sy =
Szarting week of the month: a3 -
Smmng month:  Scuber =
Starting hour, 3
The local daily synchronization time can be set via the initial value assignment of
the parameters “hour” and “minute” in FB1100 “T-com_Master” or in the watch
table (see Table 2-2).
Note For S7-1200 the system time is the UTC time (Universal Time Coordinated).
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Download the master project to the controller

Table 3-6

Hardware and network configuration

Unzip the example program “CE-X17_Master_v1d2.zip” into any directory on your

hard drive.

No.

Instruction

Note/picture

1.

e Inthe Windows Explorer you navigate to
the S7-1200 project “CE-
X17_Master_v1d2.ap10” and open it via
double-click.

& CE-X17_Master_v1d2

File Edit Wiew Favorites Tools  Help

(JBack = ) - 5/ | - Search |ﬁf Folders | 3 X ) | (&
Address Iu‘j CHCE-¥17_vw1d2\CE-X17_Master_v1dZ

Falders % | Mame
(2} Desktop < (5D AdditionalFiles
(23 My Documents =
El ¢ My Computer [DLogs
J4 3% Flappy (4:) IZPortal v10.5
[l e BookyP (C:) 1) System
Bl ) CE-¥17_vid2 D
) CE-¥17_Master_vidz [ UserFiles
|23 CE-¥17_Slave_vld2

e Activate the display of all accessible
nodes.

e |dentify your master controller from the list
of accessible nodes via the MAC address
or via “Flash LED".

e  Mark the selected controller and press the
“Load"” button.

2. The project is opened in STEP 7 Basic.
e  Open the Project view.
3. e Select the controller folder “Master [CPU
1214C DC/DC/DC]" Project  Edit Wiew Insert  Online  Options  Tools W
e Press the “Extended download to device” [ % Elsaveproject S ¥ B 2 X FH &
button for downloading the entire project Project tree
to the controller.
Devices
e j
* ] CEX17_Master_w1d2
ﬁAdd newy device
i Devices & Metwarks
t [CPU 12774
4. e  Select the used network card.

Corbigund acier) rases of ‘Wanes

Do Dece e
Uz

Tipe asten
WIDOD.  Toe 192 18081

et i
- .

| ezt

Twnges deice

Arzeanbie devies mTager padner

Brcs Druca g Tipe rddmnt
S e o 19218833
200 201024

T Acnas sbdbess
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Hardware and network configuration

No.

Instruction

Note/picture

e Activate the consistent loading of the
program blocks.

e  Press the “Load” button.

After transferring all program blocks to the
controller a window appears with the
“Download result”.

e  Select the field “Start all” to set the
controller to “Run” mode.

e Terminate the download via the “Finish”
button.

[ Y-

39040038_CE-X17_v1d2_en.doc
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3.2.3 Configuration of the slaves

Establishing a connection

Hardware and network configuration

The connection parameter for the slave must fit the given values of the master.

Table 3-7

Open FB1200 “T-com_Slave” in the
“CE-X17_Slave_v1d2.ap10” project
under the controller for which the
connection is to be established
(here: “Slave_1").

Siemens - CE-X17_Slave _vi1d2

Froject  Edit  “iew  Insert

3 Bl seve project S 4 i5| -

Devices

Online O]

* ) CE-x17_Slawve_w1d2
i""ﬁdd new device
gy Devices & Netwarks
« g Slave_1 [CPU 1212C DODGDC]
[l'f Cevice configuration
%) online & disgnostics
« | g Frogram blocks
‘L‘:.-"".de new block
2 Main [OB1]
L U T-com_Slawe [FB1200]

Open the Network 1.

e Select the “TCON” block.

e  Open the “Properties” dialog.

e Select “Connection parameter” from

the “Configuration” tab. epeeies
’ e =
Comasetion paramnter
3. e Select “Unspecified” as the end Rt

point for the partner (S7-300). tocal e

e  Enter the IP address of the master. pit i)

e Selected the connection type “ISO- i I
on-TCP”. interince €121 2C DODGDE, IEROST, = -

e Enter “1” as the connection ID. S = '

e Select the symbolic name of the
connection data block in S
“Connection data”. Conmecion 0

“ . . . ” = d (Connection Db -vI

e  Select “Establish active connection B

on the Partner side.
Address details

e Select the ASCII characters “S7- Local 1348 a1
1200" for the local and the partner A
TSAP.
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Download the slave project to the controllers

Hardware and network configuration

Unzip the example program “CE-X17_Slave_v1d2.zip” into any directory on your

hard drive.
The unzipped file contains the “CE-X17_ Slave v1d2” project for both slave
controllers.
Table 3-8
No. Instruction Note/picture
1. e In the Windows Explorer you navigate to

the S7-1200 project “CE-
X17_Slave_v1d2.ap10” and open it via
double-click.

File Edit View Favorites Tools  Help

QBack - &) - (7 | ) Search |ﬁ_“ Folders | @ X B |
Address I@ CHCE-R17_w1d2VCE-%17 _Slave_vid2

Faldets » | Hame
(B} Deskiop [0 AdditionalFiles
() My Documents Dm
= _é Iy Computer [Dilogs
_g 3% Flappy (A1 [C)Portal ¥10.5
[E =e* BootxP (i) ) 5ystem
Bl [ CE-%17_vid2 D™ _
[C5) CE-¥17_Master _v1d2 DulserFiles
B ) CE-%17_Slave_vidz

[CPU 1212C DC/DC/DC]” and “Slave_2
[CPU 1214C DC/DC/DC]".

e Press the “Extended download to device”
button for downloading the entire projects
to the controller.

2. The project is opened in STEP 7 Basic.
e  Open the Project view.
3. e  Select both controller folders “Slave_1 Siemens - CE-X17_Slave_v1d2

Yiew  Insert  Online Tools

Project  Edit

Options
3 3 B saveprojec: S M E

Project tree

Devices

w* ] CEX17_Slave_w1d2
B Add new device

EE'h Device
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Hardware and network configuration

No. Instruction

Note/picture

Select the used network card.

nodes.

address or via “Flash LED".
“Load” button.

“Slave_2".

e Activate the display of all accessible

e |dentify the controller “Slave_1" from the
list of accessible nodes via the MAC

e  Mark the selected controller and press the

Repeat those two points for the download of

Combgrared wooans mesfecr ol “Mave, 1°
Dwven Daice type e Addrers
] cuINIcom. oM 19218003

PORC rnarince Ao ending  [B mes sccaleseiant P o

Reckble Besces o T bt
™ T =

et o itatocn. T frivd

- e Torar b

- 4380 o :
— T I I S —

= = Tere

5. .
controllers.

e Press the “Load” button.

Activate the consistent loading for both

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”

[ Y-

et | Tergat Maringe Actien
L ]

L
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3.3

Activate online mode

Activate online mode

For control and monitoring of the communication your PG/PC must be switched
online to the master and the slaves via the watch table.

Activate the watch table for the master

Table 3-9

No.

Instruction

Note/picture

1.

e In the project navigation of STEP 7 Basic
under the controller “Master” -> “Watch
tables” you open the table “Watch
table_Master”.

Siemens - CE-X17_Master_wl1d2

Cnline

j 3 Eﬁave project a d‘{ _i'g

Froject Edit Wiew  Insert

£

Devices
e J

Bai)

* ) CE-x17_Master w1d2
B Add new device
Eg-h Cewvices & Metworks
~ [ Master [CPU 1274C DOIDGDEC)
Y pevice configuration
ﬂ Cnline & diagnostics
» [ Program blocks
» [ Technological Objects
» g FLCtags
w ) watch tables
B 4dd new Watch table
5 tch table_taster

brackets):
e  Monitoring information (2-7)
- Default local synchronization time
(2-3)
- Maximum processing time (4)
- Currently addressed slave (5)
- Currently addressed IP address (6)

= e F. F B @@=
[ Mg Addess Manitnr ki
1 Meamral
.............. 08" hour o
“Tcom_Master_DB” minue. o
“T<om_Maiter D6 TIMEGUT S00m3
“Tsom_Master_D0° save ks
“Canne D" EN_STADER|] =
0
001101 bawd 3040
DE110Y D820 Bool (& FaLzE

. 8.7 PROIAGN DA D Daea_ned Tirme
“Master_Semd_DB" Uses_dumaf0]
ST TEMF

{F] “Miaster_Receiie D8 30V_STRUCT_TEMFM_D

WDE1IOLDEETE  Hex o0

WDO110EDEWD  DEC unsgned | 30039

2. ° Activate the Watch tab|e Via the “Watch CE-X17_Master_v1dZ » Master » Watch tables » Watch table_Master
all” button.
3. The watch table contains (line numbers in

A90-1-1-0:000.00.

- Step detail (7) et s o T e el o
«  Send data block (9-12) | mmemmmsias | e e
_ Sent message ID (9) Bl s -
- Synchronization request (10) e wa A
- Synchronization system time (11) - @ rse
- First byte of the user data (12) e e
e  Temporary receive data (14-16) sl i
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Activate online mode

No.

Instruction

Note/picture

- Mirrored message ID from the slave
(14)

- Synchronization acknowledgement
(15)

- First byte of the user data (16)

Last receive data from Slave_1 (18-20)

- Mirrored message ID (18)

- Synchronization acknowledgement
(19)

- First byte of the user data (20)

Last receive data from Slave_2 (22-24)

- Mirrored message ID (22)

- Synchronization acknowledgement
(23)

- First byte of the user data (24)

Status information for both slaves (26-31)

- Synchronization request (26-27)

- Exceeding of processing time (28-29)

- Unequal message ID (30-31)
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Activate watch table for the S7-1200 slaves

Table 3-10

Activate online mode

No.

Instruction

Note/picture

1.

e In the project navigation of STEP 7 Basic
under the controller “Slave_1" -> “Watch
tables” you open the table “Watch
table_Slave_1".

Siemens - CE-X17_Slave_v1d2
Edit

Froject YWiew  lhsert  Online

j ¥ HSa'-.-'E praject a ;{; _i'g

Devices
e 2

[T

* | CEX17_Slave_w1d2
I 4dd new device
Eg-h Cevices & Metworks
« [ slave_1 [CPU 1212C DGDCDC]
Y Device configuration
%) online & disgnostics
¥ [ Frogram blocks
b p_-;ﬂ- Technological Cbjects
b g FLCtags
- Egj,Watu:h tables
I Add new watch table
atch table_Slawe_

brackets):
e  Monitoring information (2-8)

- Step detail (2)

- Communication error evaluation (3-8)
e Receive data block (10-13)

- Message ID (10)

- Synchronization request (11)

- Master system time (12)

- First byte of the user data (13)
e Time synchronization data (15-16)

- Return value of the function “Write

system time” (15)

- Last synchronized system time (16)
e Send data block (18-20)

- Mirrored message ID (18)

2. . Activate the watch table via the “Watch CE-X17_Slave_v1d2 » Slave_1 » Watch tables » \Watch table_Slave_1
all” button.
, % 2 F. F. EL[2)=
3. Repeat step 1 and 2 for Slave_2:
e Slave_2[CPU 1214C DC/DC/DC]
e Watch table_Slave_2
4. The watch tables contain (lines numbers in

B = 5 |F. Fo BI B

Harne A Duspilig larmat_ Manitor wslan
L = X i 1.

“T.com_Slave_DE" step DEC_unsigned 20

“T-com_Slave_DD" TCOM_ERROR foal [ FALSE

“T-com_Slave_DI TCOM_ESAOR_STATUS Hex (]

“Fom_Slmve_DB"TRCY_ERROR ool [H] TRUE

e DB TRCV_ERROR_STATUS Hax #0ca

_Sleve_DB" TSEND_ERROR Boal [ FALSE

T-com_Slave_DB" TSEND_ERROR_STATUS Hex 0000
) Ireceivedt
0 “slave_Receise_DB"M_ID

®OMI200 OIWD  DEC_unsigned | S8027

“slave_Recerse DB%.sync QLK BOOI 200 0520 Dosl [E raLse
“Slae_Recene DB S¥S_T FADB1I01 DRG0 Date_snd Tens 1870-1-1-00
“Sle_Reeene_DE" User_data]0] DB1Z0N DEBYE  Hes 0
Neleck synehronaanan
“T-com_Slave_DO"WR_515_T_RET_VAL Hex 0000

[ “T-com_Slave_DI" LAST_SYNC_TIME Date_and_Tine 1570-11-0:0..
Isend-00

“dlave_Send 08" SEND_STRUCT.MID WOBI20206W0  CEC_unsigned | S9027
“Slave_Send_08° SEND_1 nchronse 4 WDBIZ0ZDEXZO  Bosl [5 FALSE

CTUser_dnta_Byre WDBIZ0ZDBE3  Hex oo
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Activate online mode

No.

Instruction

Note/picture

Synchronization acknowledgement

(19)

First byte of the user data (20)
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Live Demo
3.4 Live Demo
34.1 Cyclical sequence
Table 3-11
No. Instruction Note/picture
1. e FB1100 “T-com_Master” of the master is
called cyclically (apparent by the changed . FFoF
Step dlsplay In Ilne 7) N Address Cisplay format  Wonitor valus
e The FB1200s “T-com_Slave” of the slaves e sl
are called cyclically (apparent by the tenson ' ) N )
changed step display in lines 2) e e
b The maSter ContInUOUS|y Communlcates f:':;:rl_’llel::‘e_;rﬁll' ROY_STRUCT_1L.H_D ROUNI02.00WH DEC_unsigned 4405
with slave 1 and 2 (apparent by the e e B
changed index in line 5 and the 4" octet of
the IP address in line 6). I
e The odd message IDs are sent to slave 1, G |
where they are mirrored, and received e et E
aga|n . ;::.::::1 DB TROV_ERROA,_STATUS # B0CA
e The even message IDs are sent to slave e
2, where they are mirrored, and received e =
again. _ —
. . . # B
e  During the communication of the master FI‘:'.:.‘,... s bisplnyfrms: _ onicrvlue
with one slave, the receive block of the T Scues @
other slave displays the hexadecimal P
communication error “80C4” (line 5 and o St DM KOB1201 06N DEC_unsigned 4434
6). ':Jl.:’.!_bend_l}ll".-th'_';I:U-_'.H_L- =001 202 00W0 CEC_wnsigned 4434
3.4.2 User data transfer

Master -> Slaves

Table 3-12
No. Instruction Note/picture

1. As an example for the user data transmission “
from the master to the slaves the send byte 0 B 2, F.Fa B B
of the user data field in line 12 shall be e R
changed: e = oo —— ~ e

. . . “Master_Recee_DB°ROV_STRUC) ™5 Honior now EC_unsigned 13008

e Enter a value in line 12 of the Modify “Maserceive OV AOSTAS TR oty

value column.

Accept the value by right-clicking “Modify”
-> “Modify now”.

“Mister_kecaim DB ACY_STRIC Modyte 1

o e —

WWGY_STRUET_1
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Live Demo
No. Instruction Note/picture
2. The value is transferred at both slaves and
written to the receive byte 0 of the user data : _—
field in the receive data block 1201 (apparent e s g T
in lines 13 of the slave watch table). 2 Wizend 0
12 "Master_Send_DB"User_data[0] %DB1101DBB16  Hex v FF
#17, % £ F. Fa B Y
Mame Address Display format  Monitor value
9 fiReceive-DB
13 "Slave_Receive_DB" User_dasta[0] %DB1201 DBB16  Hex FF
#17, 4 £ F. F. B =
Name Address Displsy format Monitor value
a NMReceive-DB
13 "Slave_Receive_DB" User_data[0] %DB1201 DBB16  Hex FF
Slave 1 -> Master
Table 3-13
No. Instruction Note/picture
1. As an example for the user data transmission =L
from slave 1 to the master the user data byte Pt 4 7 5 F R BB ,
. . Mame Address a3y formnat Moo velue M vakie
of the send structure in line 20 shall be s - -
“Sleve_Send D" SEND_STRUCT User_dets_Byte ‘%081 3 e LDD " |
changed:
e In the monitoring table “Watch i
table_Slavel” you enter a value in line 20 7 —
of the Modify value column.
e Accept the value by right-clicking “Modify”
-> “Modify now".
2. The value is transferred to the master and
written to the temporary receive structure (line FF. BB
. Hame Addrans Birple. Monsrvalue Moddyvalue 3
16), as well as to the receive structure for o™
slave 1 (apparent in line 20 of the master T
watch table).
Addres Disple Meniser value Modiyvalue 3

Syte WOBNIOIORED Her 11

HOUVIOTOMAT Hex N

Slave 2 -> Master
Table 3-14

No. Instruction

Note/picture

1. As an example for the user data transmission
from slave 2 to the master the user data byte
of the send structure in line 20 shall be
changed:

e In the monitoring table “Watch
table_Slave2” you enter a value in line 20
of the Modify value column.

e Accept the value by right-clicking “Modify”
-> “Modify now”.

1y

2. The value is transferred to the master and
written to the temporary receive structure (line
16), as well as to the receive structure for
slave 2 (apparent in line 24 of the master
watch table).

R o

Adéress Displa Mositee vabie Moddyvalue §F

ats_Bjte WDBTNOZDEED e 33

WDEVIOZDBETY Hex (32
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3.4.3

Time synchronization

Setting the master time

To synchronize the slaves with the system

Live Demo

time of the master, the time of the

master must be set. This can be realized manually or by adopting the local time
from the PC/PG. The system time is then calculated depending on the time zone
and summer/winter time settings and written to the system time of the CPU.

To set the master time proceed as follows:

Table 3-15
No. Instruction Note/picture
1. e In the project navigation of the master Siemens - CE-X17_Master_v1d2
project you select the master CPU.
Project Edit  “iew  Insert  Online
f % B save project S L i -
lin
Devices
. 4
[
* | CE=X17_Master_w1d2 v
i Add new device
gy Devices & Metworks
: [CPU 12714C D
2. e Open the “Online” menu and select the
item “Online & diagnostics"_ Project Edit View Insert ©nline Options Tools  Window
j 3 HSave project a @ Goonline
¥ Gooffline
Online &diagnostics
3. e  Open the “Set time of day” function.
e Activate the “Take from PG/PC” option. Set e o doy
e  “Apply” the local time from the PG/PC.
o P('.ﬂ’(IZIMl:
Madule time
T
Note A more comfortable and precise setting of the time is provided by receiving the

time via GPS tracking (entry ID: 45057335).
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Live Demo

Manual synchronization of a slave

Slave 1 shall be synchronized manually with the system time of the master.
Table 3-16 shows the procedure.
With the respective procedure slave 2 can also be synchronized.

Table 3-16
No. Instruction Note/picture
1. e  Set the synchronization request for slave
1 in the status array “SYNC” via right-click
-> “Modify” -> “Modify to 1” (line 26 in the 7, % & F. F. BUE= _
Name Address Display format Maonitorvalus Modify value
master watch table). 25 istatus_08
26 “Status_DE".SVHC[1] Boal = [d FALSE
27 "status_DB".5YNC[2] °7 Manitor all [@ FALSE
28 "Status_DB" TIMEG..| 77 Monitor now [@ FALSE
29 "Status_DB".TIMEC... Modily to 0
30 “Status_DB".M_ID_... Modify to 1
Ell "Status_DB".M_ID_...|
2. e  The system time is written to the send ‘

data (line 11)

e The synchronization request in the send
data is set (line 10)

e The send data are sent to slave 1 (line 5)

3. e The time synchronization data are written
to the receive block of slave 1 (“watch =L
table_Slave_1", line 11 — 12)

e The synchronization time is written to the
system time of slave 1 and fixed as last
synchronization time (line 16).

e  After successful time synchronization the
synchronization acknowledgement is set
(line 19)

Address | Dizplaydsemat_ Wonimar value

HOB1201 DECZD Bool [ e
PATIB201 DE<A.0 Date_and_Time 201041605:9.566901000

Hex 0000
Dace_and_Time 201061 6-9:5:5. 566901 000

Sand D" SOND_STRUCT synchecnoed ROIN 202 0BCED ool B T

4. e The synchronization acknowledgement is
on the master side set to the temporary
receive structure (line 15) and to that of
slave 1 (line 19).

e The synchronization request for slave 1 is
reset in the status DB (line 26)
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Automatic synchronization of all slaves

Live Demo

The daily local synchronization time of all slaves can be set via the initial default
value in FB1100 “T-com-Master” or via the watch table.
The respective parameters “hour” and “minute” are kept remnant.

Table 3-17
No. Instruction Note/picture
1 e Deactivate the checkboxes of all
previously modified tags (line 12 and 26). " EXIE RES B —
e Enter alocal synchronization time in the : . 2 1
close future to the control values in line 2 i
“hour” and line 3 “minute” (here: 13:04). U
e Accept the values by right-clicking
“Modify” -> “Modify now”.
2. e  The successful time synchronization of

the slaves can be checked via the last
written system time of the slaves (line 16
in the watch tables “Watch table_Slave_1"
and “Watch table_Slave_2").

Due to the time zone and the summer
time the local time in the represented case
differs by 2 hours from the system time.
The last synchronized system times
therefore show 11:04.

 Name
res——
“Slave_Receive_DE"SYST

Address | Displayformar  Moniter e

FADE1 201, DE6A,0 Dave_snd_Time  2010-016:11:4.0.21 1888000

Hes o000
Dte_snd_Time  3010:6-16-11:4:0 007058000

Delack smehrenatien
“Tecim,_Slve_DB" WR_SYS_T_RET_VAL
ve_DB" LAST_SYNC_TIME

Address Display format  Wonsor valug
FHDE 201 B0 0 Date_snd_Tiene | 20108161140, 21 1888000

Hex 0000
Dite_snd_Time 200 0-81611:4:0.21 1806008
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344

Table 3-18

Communication errors

Live Demo

Pulling the Ethernet cable from slave 1 the communication error evaluation shall be

demonstrated.
Table 3-18 shows the procedure.

With the respective procedure a communication interruption with slave 2 can be

simulated and evaluated.

No.

Instruction

Note/picture

1. Pull the Ethernet cable from the LAN
connection of slave 1.

2. .

The step chain stops (line 7) for the
communication with slave 1 (line 5) and
waits for a confirmation of an established
connection from slave 1.

After a timeout of 500 milliseconds (line 4)
the step-chain is switched forward and the
timeout message appears in the
TIMEOUT array for slave 1 (line 28).

Additionally the sent message ID (line 9)
being unequal with that last received by
slave 1 (line 18) is detected and output in
line 30.

Data exchange with slave 2 still occurs
without error (line 29 and 31).

The renewed connecting attempt with
slave 1 delivers the same error image as
long as slave 1 cannot be reached.

Hama Addrens

Heantrel

“T-eaim,_Master_OB" TIMECUT Time i
DEC_unsigned 1

OEC, a2

Biisplay fsrmas | Manitarvalue

“T-com,_Master_ 00" siave
" HEM_STADOMA]
DB step

il CE* I
THUICT_ s
ar_fezeie_DE"RCV_STRUCT_TENE MO %DE110208WD

ROEI0 OFWT DG,

ROEN 102 DEwE

BOE1102 DFWEE

~stacus_Di ] Baol ] TuE
“Seasue DI TR OUTTZ) w0l [ s

3. Reconnect the Ethernet cable with the LAN
connection of slave 1.

4. .

After detecting the reconnection the error
bits in the status arrays for slave 1 are
reset (line 28 and 30).

Data exchange with slave 1 has been
restored.

D F. F. B3 B>

Hame Aadress
-
“Tecten_Magter_DB" IMEOUT

Displaytermen  Monter velue

SO01101 DiwD

R

“Mastar_fa i D07 ROV STAUCT_1 M_ID
Wwv_STUCT 2

“Master_feceive_D0° RCY_STRUCT_2.M_ID
I

RON10200WH  BOC_unstigned | 29901

WOU1102DUWED  DIC unsigned | 25562

8 DB" TMECUT[1] Baal

[ FALsE
[0 FALSE
[ rause
[ Fause

2_DB" TIMECLT]2] Baal
5 B0 M _UNEGUAL 1] Baal
s DB M_ID_UNEGUALLZ) ool

3.45

Synchronization time of the master

After voltage recovery of the master the step chain of the function block 1100
“T-com_Master” starts reconnecting with the last connected slave.

Ethernet Communication: Data Exchange S7-1200 <-> S7-1200
V1.2, Entry ID: 39040038

43




Copyright © Siemens AG 2010 All rights reserved

39040038_CE-X17_v1d2_en.doc

Code Elements

4 Code Elements
In the example on hand the following program codes are used.
Table 4-1
No. File name Contents
1. CE-X17_Master_v1d2.zip Zip-file with the S7-1200 master project
e CE-X17_Master_v1d2.ap10 for the deterministic T communication
2. CE-X17_Slave_v1d2.zip Zip-file with the S7-1200 slave project
e CE-X17_Slave v1d2.ap10 for the deterministic T communication
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5 History

Table 5-1
Version Date Changes

V1.0 15.10.2009 Manual communication via the integrated T-blocks
TSEND_C and TRCV_C (task A) and via conventional T-
blocks TCON, TSEND, TRCV and TDISCON (task B)

V1.1 10.02.2010 Supplementation in chapter 2.3.2: Symbolic addressing

V1.2 17.09.2010 Changing the task in the deterministic data exchange via the
conventional T-communication blocks (TCON, TSEND,
TRCV und TDISCON)
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