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Introduction This document is intended to provide a quick introduction to the described System.
It is not intended to replace any specific product documentation. On the contrary, it offers

additional information to the product documentation, for installing, configuring and starting up the
system.

A detailed functional description or the specification for a specific user application is not part of
this document. Nevertheless, the document outlines some typical applications where the system
might be implemented.

Application Source Code

Introduction Examples of the source code and wiring diagrams used to attain the system function as
described in this document can be downloaded from our ,Village* website under this link.
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System

Introduction The system chapter describes the architecture, the components, the dimensions and
the number of components used within this system.

Architecture

Overview The system consists of a Profibus DP network controlled by a Quantum PLC. A Siemens
S7-300 PLC is configured as a Profibus slave.

Layout

Components Hardware:

e S7-300 PLC with CPU 315-2DP
e Quantum PLC with Profibus master module 140 CRP 811 00

Software:

e Concept V2.x
e Sycon V2.8
e Step 7 V5.
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General
Description

Schematic
overview of
the Siemens
application

Application

A TSX Quantum PLC exchanges data with a Siemens S7-300 PLC via Profibus DP.
In this application, the Quantum acts as a Profibus DP master, the S7-300 as a DP
slave.

The Quantum Profibus master module is the 140CRP81100, the Siemens Profibus
slave module is the CPU 315-2DP (integrated Profibus interface on the CPU). The
CPU315-2DP is a CPU with an integrated DP interface. This interface can act as DP
master or DP slave. The default setting is DP master.

The S7-300 runs a simple application. It receives data from the Quantum, adjusts it
and returns it to the Quantum.

The Quantum sends

e A two-byte block, no consistency

The Siemens PLC sends

e A 16 byte block, with consistency
e A 8 byte block, with consistency

Siemens S7 PLCs are byte orientated machines. In the programming language
Step7, input bytes can be addressed as IBO, IB1, ..., output bytes as QBO, QB1, ...,
and Memory Bytes as MB0, MB1, ... However, the Siemens PLCs also recognises
words, double words: they correspond as follows:

¢ MWO (Memory Word 0) consists of MBO (Memory Byte 0) and MB1, MBO being
the low byte of MWO

e MW?2 consists of MB2 and MB3

¢ MW.1 consists of MB1 and MB2

Generally: MWn consists of MBn and MB(n+1) with MBn being the low byte of MWn.

In this simple application, the Siemens PLC receives the data on input bytes IBO and
IB1 and maps them to Memory Word MO. Next, MW10, MW12, ... are derived as
MWO plus offset. In the end, these Memory Words are copied to the output bytes
according to the following schematic:
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Hardware addr. S7 Memory Hardware addr.

Inputs Memory Words Outputs
MWO:= IW0
[ 1B1 O
N J
Y
IWO0

16 bytes with
consistency

8 bytes with
consistency

Assume the Quantum sends the value 0XAAO00, the S7-300 sends back:

e 0OxAA01, OxAA02, OXAA03, 0xAA04, OXAA05, OXAA06, OXAAD7, OXAADS in the
first input block

e 0OxAAO0B, OXAAOC, OXAAOD, OXAAOQE in the second input block.
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Consistency:
Some basics

During transmission Profibus DP differentiates between:

e Unit Consistency (Word or Byte)
e Length Consistency (Telegram length)

The PLC takes the initiative when swapping Profibus data. As the PLC and Profibus
cycles are asynchronous, the interrupt triggering this event arrives during the
transmission of a Profibus telegram. To check the length consistency, the PLC must
wait for the transmission of the Profibus telegram to be completed. Unit consistency
is checked as soon as the particular unit (byte or word) is transmitted

It is advisable to use Unit Consistency when transferring binary data. If however you
are transferring double words or a data block, you should use a length consistency
check.

The consistency check is required to ensure that the PLC data is the same as the
Profibus data. The data transfer on the bus itself is always consistent.

I/0 data from DP-Nodes is sent to the S7-300 with the default Unit Consistency
(except when they are 2 or 4 bytes longs). If length consistency is required then you
must use SFC14 for the inputs and SFC15 for the outputs in STEP 7

The Quantum always transfers data using length consistency.
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Hardware Configuration of the S7-300 PLC

Hardware
below).

I HW Config - [SIMATIC 300(1} (Configuration) -- 10_wco]

Create a Step7 project and configure the hardware (see the hardware configuration screen

EM Station Edit Insert PLC View Opbions Window Help |
DIS|E-B % & e dbidl @] 38 v
— A Eipd '
= Eind: n_'l'l Hi
1 PS 307 5A ~ Profile  [Standard =l
2 CPU 3152 DP .
X2 CFL ais OF Save + ﬂ' PROFIBUS DF
3 R LROFIBLIS P
4 CP 3425 + @ SMaTIC 300
E + [@ SIMATIC 400
3 + [Jl SMATIC PC Bazed Contral 300,400
= % B, SIMATIC PC Station
8
']
1
b
< >
PRI
Shot Module Ot rumoss | Fimwiare | MPaddress | daddiess | @ address | Comment
N BES7 3071 EADD-0AAD | | A
2 CPU 315-2 DP BEST F15-2AF02-0AB0 2
3]
1 HECPa2s BGKF M2-50A01-AED 3 25620 |256..27
5
B PROFIBLS-DP slaves for SIMATIC 57, M7, E|
7 and C7 [distrbuted rack) =
g -
Press F1 to get Help.

Select the CPU (i.e. CPU315-2DP) and double-click on the Profibus interface to
open the “DP properties” window. In the dialog, you will find the tabs “General”,
“addresses”, “operating mode”, and “configuration.

Properties - DP - (RO/52.1)

connections possible

Master: Station

Module
Rack (R) / slot (S)

Diagnostic address:

Geneml] Addresses  Operating Mode ]C.onﬂgumtion

1022

™ Programming, status/modify or other PG functions and unconfigured communication

Cancel

Help
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Make the following settings:

e General tab: set the Profibus address and assign the CPU to a Profibus network
by using the “property” button in the middle of the screen. You also have access
to the Profibus parameters, but you can use the default values.

e Operating mode tab: select “DP slave” to configure the CPU as DP slave

e Configuration tab: configure the I/O blocks the S7-300 will read and write to.

Local addr
2 M5 - - K] 2 Byte Lnit
3 MS - - O 50 & Byte All

E B

Mew. .. I Edit... | Delete

M5 Masterslave configuration -
Master:
Station:
Comment: ‘

Ok Cancel Help

For our application, we need to configure 3 blocks:

e 16 output bytes, length consistency.
e 2 input bytes, unit consistency .
e 8 output bytes, length consistency.
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The configuration for the first output block is as follows:

Properties - DP - (R0/52.1) - Configuration - Row 1

b ode: Iﬁ [t aster-slave configuration]
i~ P Partner: Maszter -Local: Slave
Iﬁ DF address: r—
I rm M amme: CPU al: DP 5
Iﬁ Address type: Output
Ii Address:

"Slat*

eag IMage: ] Process image:
rtempt O lﬁ Diagnostic address

1T

Lenigth: 16 Comment;
I_Irlit: Byte -

Congiztency: All -

| ol | Cancel Help

In this dialog, you can configure data length, unit (byte or word), consistency (unit or
length), and start address in the PLC memory (memory word 10 in this example).

All other settings are left at their default values.
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Result The following screen shows the Step7 project in the Simatic manager. We have the

S7300 PLC, one foreign station (“Andere Station”), one MPI network, and one
Profibus network.

! SIMATIC Manager - 10_wco

File Edit Insert PLC View Options \."!.'rdow .Help
Dle| B3l&| 4 (e

L:‘- 10_wco

\isgoaD1\pool\...\_Projekte\Siemens\315 _slave\l0_wco

 SIMATIC30001) ] Andere Station(1]  SgFMPI(1) & PROFIBUS()

= 110_weo
= [l SIMATIC 30001)
- [§ crus20P
= (=7] 57-Programm(1]
(Bl Quelen
{€H Bausteine
+ dff cP 3425

The foreign station is not mandatory but is recommended to symbolize the Quantum
master PLC.

The following screen shows the network view. Here you can see the communication
relationship between the objects listed in the screen above. You can access this
display by double clicking on the “Profibus” icon in the screen above:

]
TP
M| |Andere Station( 1]
L. —
E]
1
PROFIBUS )
PROFIBUS

Modicon Quantum and Siemens S7-300 PLC as DP Slave_EN.doc Schneider Electric

10



Programming the Siemens PLC

In the Simatic manager, you see the required components of the Step7 program

!’.) SIMATIC Manager - 10_wco
Fie Edit Insert PLC View Options Window Help

Dic| 277 3 |Ge e [2 % 2ot E: > =1 %| &= BB|m ¥

I;'j 10_wco -- \\spoaD1\pool\...\_Projekte\Siemens\315 _slave\l0_wco E'Elg'

= 59 10_weao 55 Systemndaten = 0B1
= [ SIMATIC 200(1) & 5FC15
- [ crums2DP
= {z7] S7-Programm(1]
(3 Quellen
P Baustcie

= 4 CP 3425

Press F1 to get Help.

The logic described in chapter 1 is programmed in function block 1 (FB1). The
consistent transfer of the output data requires SFC15, a system function, being
called up in FB1. OBL1 is the main organization block which is processed cyclically
and must be present , once, in each Step7 program. OB1 invokes FB1.

FB1 is divided into 3 networks. The networks are programmed in instruction list (IL) :

o Network 1 copies the input bytes to memory word 0 and writes values to the
memory words used for the output values.

e Network 2 copies 16 memory bytes to the first output block, using SFC15

e Network 3 copies 8 memory bytes to the second output , again, using SFC15

The input bytes are copied to memory words using simple load and transfer
commands as they are exchanged with “unit consistency”. The following list shows
the first part of network 1:

L IW 0
T MN 0
L MN 0
+ 1

T MWV 10
L MN 0
+ 2

T MWV 12

Modicon Quantum and Siemens S7-300 PLC as DP Slave_EN.doc Schneider Electric

11



Notes:

SFC15 is used to copy memory bytes to the output bytes as “ length consistency” is required.
Proceed as follows:

e Copy SFC15 into networks 2 and 3: Select SFC15 from the path shown on the left side of the
screen (SFC comes after SFB), then place it into the network using “drag and drop”.

e Configure SFC15. You must assign values to the parameters “LADDR”, “RECORD”, and
“RET_VAL". “LADDR” determines the start address of the memory bytes you want to copy to the
outputs, the string for “RECORD” contains the start address of the output addresses and length
of data to be copied. “RET_VALUE” is a memory word where the function returns any error
codes.

The syntax in Step7 is:
“LADDR :=W#16#A" - the first byte to be copied is memory byte 10.
“RECORD :=PM 10.0 Byte 16" - copy 16 memory bytes to output bytes 10, ....
“RET_VAL :=MW100" - any error code is copied to memory word 100.
The content is zero if the function block is running properly.

The following screen shows networks 2 and 3 of FB1:

i LAD/STL/FBD - [FB1 — 10_wcol\SIMATIC 300(1)\CPU 315-2 DP] £
{3 Fie Edit Insert PLC Debug View Options Window Help - | & X

D|(e-d| S| & [w]e] o] cijdnl[o & (! OE ] O[T | =] W]
= Contents Of: ‘Environment\Interface’
=@ Interface [Name
1€ New network A L ] = I
- gy FE blocks O ouT @ ouT
i Fe1 £ IN_OUT @ m_ouT
{£H FC blocks I8 STAT - STAT
{€3 5F8 blocks 4@ TEMP 43 [TEWP
= {8 SFC blocks
i sFC15 DP F 8 ~
Ml Muitiple instances T M 24
= ® Libraries
+ @ stdibs Network 2 : Title:
-1 & Standard Library
= ﬂ Writes marker words MW26, .... MW40
48 SFB0 €TU IEC TC

@ SFB1 CTD IEC_TC

40} SFB2 CTUD IEC_TC
{5} SFB3 TP IEC_TC

O 5FB4 TON IEC_TC

£ 5FB5 TOF IEC_TC

{5} SFB8 USEND (COM_FUNC
{0 SFE9 URCY COM_FUNC
{0} SFB12 BSEND COM_FUNC Transfers MW10, ... MW24 to output bytes AB10, ... , AB25
{0 SFB13 BRCV COM_FUNC
{0 SFB14 GET COM_FUNC

Network 3 : Title:

{5 SFB1S PUT COM_FUNC CALL SFC 5

{5F SFB16 PRINT COM_FUNC LE-::-F 1=

{0} 5FB1% START COM_FUNC RECORD :
RET_VAL

{5} 5FB20 STOP COM_FUNC
{0} SFB21 RESUME COM_FUNC
{0 SFB22 STATUS COM_FUNC
{5F SFB23 USTATUS COM_FUNC Network 4: Title:

5
gigi :ﬁég?rﬁg ggﬂ“;;g Tranafers MW30, ... MW36 to output bytes ABSO, , ABS6
©F SFB31 NOTIFY_8P COM_FUNC

7L CERTT NDIIM_ TTMEDS CALL SFC 15
b X IADDR  :=W$16332
ystem Function Blocks ¢ RECORD :=P#M 26.0 BYIE &
RET_VAL:=MW101

[ Program slements |E‘5 Call structure k

e |f you want to transfer input blocks with consistency you must use SFC14 to copy the input data
to memory words/bytes in the PLC memory. Configuring SFC14 is similar to the method
described above for the outputs.

e |f you remove the master from the network, the S7 CPU stops. You must configure OBxxx in
order to maintain the CPU in run state.
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Quantum Configuration

The Quantum configuration consists of a Profibus configuration (Sycon .co file and Sycon .cnf
file) and a Concept configuration.

Sycon The Sycon configuration contains all the information the Quantum Profibus master module
configuration requires to set up and maintain the Profibus communication.

Configure the Quantum CRP module as Profibus master and the S7 CPU as Profibus slave. For
the Siemens device to be available in the Sycon slave list, import its GSD file first (menu: File >
Copy GSD). The name of the GSD file for the CPU 315-2DP is “siem802f.gsd”.

The network view of the Sycon configuration looks like this:

m SyCon - [L:" AUT-Marketing’, Projekte’Siemens' 315 slave'w cons.ph]
Y. File Edit %iew Insert Settings Tools Window Help

D|==| %[2]
-ff.l-i'.l%annl

DP_Master
Station aoidress 1
DP Master 140 CRP 811 00

— EEHEHAL' = o o

Station address
OF Siave S57-315-2DP

Slave #12 represents the Siemens PLC.
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The configuration dialog of the slave is as follows:

Slave Configuration

— General
Device S7-35-2DP Station address I'l 2
Description ISF"_EEIEI

v Activate device in actual configuration

ok,

Cancel

FParameter Data...

¥ Enable watchdog comtrol G5D file SIEMBOZF G556
b aw. length of in-/output data 244 Byt Length of in-/output data 26 Bute DEWA Settings..
tax. length of input data 122 Bute Lenath of input data 24 Byte Assigned master
bda. length of output data 122 Bute Length of output data 2 Byte Station addresz 1
M ax. number of modules 34 Mumber of modules = OF Master
HModule |Input.s |I:I1.;.t.1:n.:.t.s|In,-r Clut.lIdent.:i;l |-| /140 CRP 811 00 j
1. Hennung generell ] 0x00 _I
2. EKenmung generell Ozx0oo0 e als e
3. Kennmung generell 0x00 Station address 12
HMaszter E Zlave_& 1 Ey Einheit 1l Ewte Oxlo 7 200
Mazter E Slave & Z By Einheit Z Bwte Oxzll =
Master E Slave A& £ By g.Laesnge £ Byte 0x21 |= |12£S? S0l —I

x|

s
Elot|Tdx [Hodule Symbal |Type |I Addr. [T e |
1 1 1. Eenmung generell Modulel
z 1 7. Kennung geherell Module? Remove Module |
3 1 3. Kenrmung generell Modulel

Inzert Module |

4 1 Haszter E Slave & 16 By g.Laenge Moduled IE a 14
5 1 Haster & Slave E Z By Einheit Hoduleb Predefined MDduIESl
& 1 Hazter E Slave A & By g.Laenge Module? IE le a2

vI Shrbalic Marmes I

The screen shows two tables: The upper table with all the available blocks and the lower table
with all the configured blocks. A block is configured by selecting it in the upper table and
double-clicking oniit .

For the Siemens CPU, configure slot 1 to 3 as shown above. The entries beginning with slot 4
correspond to the configuration of the property sheet of the Siemens CPU shown on page 4.
Here, we define the 16 bytes output block, the 2 bytes input block and the 8 bytes output block
from the Siemens Profibus configuration in slot 4, 5, and 6 of the Sycon configuration.

Now, save the Sycon project and create the export file for Concept (cnf-file).
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Concept Create a Concept project, enter the CRP811 module in the 1/O map and import the
configuration Sycon cnf file. In the CRP811 parameter screen you will find the three blocks for 1/0
data and you can assign Quantum state RAM addresses to them.

CRP-811-00 (Profibus DP) il =]
— M azter Slave
Busiddr 1 BackplaneSlat 5 ¥ Add Upload Info Taee | BT |
Clear Import.... | Preset. .. | F'arams...l [Eut | Copy | Faste |

Bus-idr] Slave-Type [Module] InType | InBef] InEnd| Out Type | Out Ref| OutEnd Diag Type DiagLer‘Diag;‘
12 |57-35-2DP UINTS| =

<]

Cancel |

Help | [~ Fall

Now you can download the project and start the PLC.

Note:

If you want to be able to upload the Profibus configuration, you must activate the

checkbox “Add Upload Info”.
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Author Telephone E-Mail

Schneider Electric GmbH +49 6182 81 2555 | cm.systems@de.schneider-electric.com
Customer & Market

System & Architecture
Architecture Definition Support

Schneider Electric GmbH As standards, specifications and designs
Steinheimer Strasse 117 change from time to time, please ask for

D - 63500 Seligenstadt confirmation of the information given in this
Germany publication.
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