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1 The PROFIBUS DP Coupler

1.1 Brief overview

1.1.1 Fundamental properties and fields of application

PROFIBUS-DP is designed for the rapid transfer of process data between central controller modules
(such as PLC or PC) and decentralized field modules (such as 1/0 modules, drives and valves) in the
field level. The communication occurs mainly cyclic. For intelligent field modules, additionally acyclic
communication functions are required for parameter assignment, diagnosis and alarm handling during
the running cyclic data transfer.

During normal operation, a central controller (DP master of class 1) cyclically reads the input data of the
connected decentralized I/O modules (DP slaves) and sends output data to them. Per slave a maximum
of 244 bytes of input and output data can be transferred in one cycle.

Apart from the user data traffic, PROFIBUS-DP provides extensive commissioning and diagnosis
functions. The present diagnosis messages of all slave modules are summarized in the master. This
enables a quick localization of errors.

Using PROFIBUS-DP, mono-master systems and multi-master systems can be realized. Multi-master
systems are built of functionally independent subsystems which each consist of one master and a
portion of the slaves which are integrated in the entire system. Normal bus masters cannot exchange
information with each other.

PROFIBUS-DP distinguishes two types of masters. The class 1 master carries out the cyclic transfer of
user data with the slaves and supplies the user data. The class 1 master can be called by a class 2
master using specific functions. These functions are restricted services, for example the interrogation of
diagnosis information of the slaves or the master itself. Thus, a class 2 master is also considered as a
programming and diagnosis device.

PROFIBUS-DP uses the hybrid bus access method. This guarantees on the one hand that complex
automation devices used as DP masters obtain the opportunity to handle their communication tasks in
defined time intervals. On the other hand, it enables the cyclic and real-time related data exchange
between the master and peripheral devices (DP slaves). The assigned slave modules on the bus are
handled by the master one after the other using the polling operation mode. So, each slave becomes
active only after it was requested by the master. This avoids simultaneous access to the bus.

The hybrid access method used with PROFIBUS allows a combined operation of multiple bus masters
and even a mixed operation of PROFIBUS-DP and PROFIBUS-FMS in one bus section. This, however,
assumes the correct configuration of the bus system and the unique assignment of the slave modules to
the masters.

The characteristic properties of a PROFIBUS-DP module are documented in form of an electronic data
sheet (modules master data file, GSD file). The modules master data describe the characteristics of a
module type completely and clearly in a manufacturer independent format. Using this defined file format
strongly simplifies the planning of a PROFIBUS-DP system. Usually the GSD files are provided by the
module's manufacturer. In addition, the PROFIBUS user organization (PNO) makes the GSD files of
numerous PROFIBUS-DP modules available for a free of charge download via internet in their GSD
library. The address of the PROFIBUS user organization (PNO) is: http://www.profibus.com.
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1.1.2 Features

Transmission technique:
e RS485, potential separated, insulation voltage up to 850 V.
e Twisted pair cable or optical fibre as a medium for the bus.
e Transfer rate from 9.6 kbit/s up to 12 Mbit/s.
e Bus length up to 1200 m at 9.6 kbit/s and up to 100 m at 12 Mbit/s.

e Up to 32 subscribers (master and slave modules) without repeaters and up to 126 subscribers on
one bus with repeaters.

e 9-pole SUB-D socket for bus connection; assignment according to standard.

e Integrated repeater controller.

Communication:

e Up to 244 bytes of input data and 244 bytes of output data per slave, 2944 1/0O points max.
e Cyclic user data transfer between DP master and DP slave.

e Acyclic data transfer from master to master.

e Slave configuration check.

e Efficient diagnosis functions, 3 graduated diagnosis messaging levels.

e Synchronization of inputs and/or outputs via control commands.

Protection functions:

e Message transfer with Hamming distance HD = 4.
e Errors during data transfer are detected by the CRC check and cause a repetition of the telegram.
e Access protection for inputs and outputs of the slaves.

e Incorrect parameter settings are avoided since bus subscribers with faulty parameters are not
included in the user data operation.

e Afailure of a bus subscriber is registered in the master and indicated via a common diagnosis.

Status indication via 4 LEDs
e PWR (green): Supply voltage
e RDY (yellow): Coupler is ready for operation.
¢ RUN (green): Configuration and communication status.
e STA (yellow): Data exchange.
e ERR (red): PROFIBUS error.
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1.2 Technical data

1.2.1 Technical data of the coupler

Coupler type

PROFIBUS coupler

Processor

EC1-160, 48 MHz

Internal power supply with

+5V, 330 mA typ.

Internal RAM memory (EC1)

256 kbytes

External Flash memory

512 kbytes (firmware)

CE sign yes

1.2.2 Technical data of the interface

Interface socket
Transmission standard

9-pole, SUB-D socket

EIA RS-485 acc. to EN 50170, potential-free
PROFIBUS-DP, 12 Mbaud max.

Baudrate 9.6 kbit/s up to 12000 kbit/s

Transmission protocol
Transmission rate

Status indication by 5 LEDs
Number of subscribers 32 max.
(master/slave modules per bus

segment)

Number of subscribers via repeaters 126 max.

1.3 Connection and data transfer media

1.3.1 Attachment plug for the bus cable

9-pin SUB-D connector, male

Assignment:
Pin No. Signal Meaning
1 Shield Shielding, protective earth
2 not used
3 RxD/TxD-P Reception / transmission line, positive
4 CBTR-P Control signal for repeater (optional)
5 DGND Reference potential for data lines and +5V
6 VP +5 V, supply voltage for bus terminating resistors
7 not used
8 RxD/TxD-N Reception / transmission line, negative
9 CNTR-N Control signal for repeater, negative (optional)

Table 1-1: Pin assignment of the attachment plug for the bus cable

Supplier:
e.g. Erbic® BUS Interface Connector

ERNI Elektroapparate GmbH
SeestraBe 9

D-72099 Adelberg, Germany
Phone: +49 7166 50 176
Telefax: +49 7166 50 103
Internet: http://www.erni.com
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1.3.2 Bus terminating resistors

The line ends (of the bus segments) have to be terminated using bus terminating resistors according to
the drawing below. The bus terminating resistors are usually placed inside the bus connector.

VP(+5V) —————
, 390 Ohms
Data line B
(RxD/TxD-P)
. 220 Ohms —E’—
Data line A
(RxD/TxD-N)
390 Ohms
GNDOV) —————
Configuration of the resistors Symbol

Figure: Bus terminating resistors connected to the line ends

1.3.3 Bus cable

Type Twisted pair cable (shielded)
Wave impedance (cable impedance) 135...165 Q

Cable capacity (distributed capacitance) < 30 pF/m

Diameter of line cores (copper) = 0.64 mm

Cross section of line cores = 0.34 mmz2

Line resistance per core <55 Q/km

Loop resistance (serial resistance of 2 cores) <110 Q/km

Supplier:

e.g. UNITRONIC® BUS

U.l. LAPP GmbH

Schulze-Delitzsch-StraBBe 25
D-70565 Stuttgart, Germany
Phone: (+49) 711 7838 01
Telefax: (+49) 711 7838 264
Internet: http://www.lappkabel.de

1.3.4 Maximum line lengths (bus segment)

1200 m | at atransfer rate of 9.6 / 19.2 / 93.75 kbit/s
1000 m | at a transfer rate of 187.5 kbit/s

400 m | at a transfer rate of 500 kbit/s

200 m | at a transfer rate of 1500 kbit/s

100 m | at a transfer rate of 3000 / 6000 / 12000 kbit/s

Branch lines are generally permissible for baud rates of up to 1500 kbit/s. But in fact they should be
avoided for transmission rates higher than 500 kbit/s.
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1.3.5 Repeaters

One bus segment can have up to 32 subscribers. Using repeaters a system can be expanded to up to
126 subscribers. Repeaters are also required for longer transfer lines. Please note that a repeater's load
to the bus segment is the same as the load of a normal bus subscriber. The sum of normal bus
subscribers and repeaters in one bus segment must not exceed 32.

r max. 200 m — = t—— mMax. 200 m — =
E.? ---- ——E’- Repeater -E’—— ---- ——E’- Repeater -EI----
Station 1 ---- Station 31 Station 32 ---- Station 61
Bus segment 1: Bus segment 2:
max. 31 stations max. 30 stations
+ 1 repeater + 2 repeaters

Figure: Principle example for a PROFIBUS-DP system with repeaters (1500 kbit/s baud rate)
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1.4 Possibilities for networking

The PROFIBUS coupler is connected to the bus via the 9-pole SUB-D socket. For EMC suppression and
protection against dangerous contact voltages, the shield of the bus line has to be connected to
protective earth outside the housing.

1.4.1 Single master system

The single master system is the simplest version of a PROFIBUS network. It consists of a class 1 DP
master and one or more DP slaves. Up to 31 DP slaves can be connected to the bus without using a

repeater. If the number of bus segments is increased by means of repeaters, up to 126 DP slaves can
be handled. The line ends of the bus segments have to be terminated using bus terminating resistors.

The DP master of class 1 is able to:

1. Parameterize DP slaves (e.g. timing supervision, bus interchange).
2. Configure DP slaves (e.g. type / number of channels).

3. Read input and output data of the DP slaves.

4. Write output data of the DP slaves.

5. Read diagnosis data of the DP slaves.

6. Send control commands to the DP slaves (e.g. freezing input signals).
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PM581 as
DP Master
Class 1

PROFIBUS DP

) RE:-
PM581 as DP Slave 2 N[/
DP Slave 1 e.g. valve island =

: =

DP Slave 31
e.g. power
inverter

I/0O modules

CS31 system bus

|
p%2d =9 [e]

a

Figure: Single master system example

1.4.2 Multi master system

A PROFIBUS network containing several DP masters is called a multi-master system. Up to 32
subscribers (DP masters and DP slaves) can be operated on one bus segment. Using repeaters the
system can be expanded to up to 126 subscribers. In a multi-master system no data exchange between
the DP masters is performed. The entire system is divided into logical subsystems inside of which one
DP master communicates with the assigned DP slaves. Each DP slave can be assigned to only one DP
master. The master has unlimited access to its assigned slaves while all other masters on the bus can
only read the input and output data of these slaves.

All DP masters of class 1 (normal bus master, here: AC500) and class 2 (commissioning device, typically
a PC) can read the input and output data of all slaves.

Additionally the DP masters of class 1 and class 2 have the following access possibilities to their
assigned DP slaves. They are able to:

Parameterize DP slaves (e.g. timing supervision, bus interchange).
Configure DP slaves (e.g. type / number of channels).

Write output data of the DP slaves.

Read diagnosis data of the DP slaves.

Send control commands to the DP slaves (e.g. freezing input signals).
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A DP master of class 2 is additionally able to:

¢ Read and write configuration data of the class 1 DP masters.

¢ Read configuration data of the DP slaves.

e Read diagnosis data of the class 1 DP masters.

e Read out the diagnosis data of the DP slaves assigned to the respective DP master.
PM581 as DP Master PM581 as
DP Master Class 1 Class 2 (PC) DP Master Class 1

O

\

D&

PM581 as DP Slave 28 N[/
DP Slave 1 e.g. valve island -
g ~
DP Slave 29
e.g. power
inverter
-\
T
B ==

07 DC 92|| /O modules

CS31 system bus

=3 k=9 [=]

Figure: Multi master system example
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1.5 PROFIBUS DP configuration example

1.5.1 Configuration

The integration of the coupler in the PLC configuration is an assumption for the correct function of the
PROFIBUS coupler CM572. Configuration of the coupler and the connected PROFIBUS subscribers is
done using the tool SYCON.net which is part of the CoDeSys programming software.

The PROFIBUS DP coupler CM572 has to be configured as the PROFIBUS master. The PROFIBUS
slave functionality is made available via the FBP interface and an FBP PROFIBUS plug.

The following construction is used as an example of a PROFIBUS configuration:

CM572 PM581 DC532

)

ooooooooool|],
0000000000

0000000000

| o |
P
0000-=
: e800= ;;
= |
psseses] W
| I I

DC505-FBP DC532 D1524 DX522

DC532 AIB
%
P
e
%
|:| ] &

PDP22-FBP | [

| -[®]

AX522

DC532 ABI} AX522

AX522 ABIb

i [y
| -

1

0000000000,
0000000000,
0000000000,
0000000000,

[e]e]e]e]e]elelel0)e]

oooooooool

[ee]elelelele]ele)e]

0O00000000

ACS500 configuration: CPU (PM581) with an expansion DC532 at the 1/0-Bus as well as one
decentralized expansion over PROFIBUS (CM572) with the devices PDP22-FBP, DC505-FBP as well as
the S500 modules DC532, DI1524, DX522 and AX522.
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PLC configuration

f;’g Resources

&[] Global Variables —

B1- (2 Rbrary lecsfe ib 26.11.02 10:23 - LEE 1AL
- lbrary standard b 221,02 114 | B ) LGS [P
B[] library SysLibkem ib 18.7.05 0 & @ ‘Couplers[FIx]
i :
£
B
B

-] library SysLibTimelib 18.7.05 0 bt rnal - none[SLOT]
2 | library SypsT azklnfo b 18.7.05
- library Utillib 12.2.04 12:35:58:
H- (i57] Toolz

""" ﬁ Alarm configuration

""" m Library kanager

..... m Log

..... [ PLL - Browser

IBEE| PLC Canfiguration
""" @ Sampling Trace

&= Tanget S ettings

i _.@ Task configuration
""" % “Watzh- and Recipe Manager
""" 2% wiorkspace

To add the coupler: Select "Couplers", press the right mouse button and then select "Append
Subelement" -> "CM572".

------- e Interfaces(Flx]
B fJ Couplers(Fix]
| nternal - none[SLOT]
o ] 'CMETZ - External-PROFIBUS DP Master[VAR]
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Do not change the default values for the coupler parameters.

b odulparameter I

The coupler is now integrated in the PLC configuration.

Index | Mame Wert Def.. | Min. | hf 2.
1 Fun on config fault Moo = Mo
3 Min update time 10 10 ] 20000

For the following example, an I/O module (DC532) is then inserted into this configuration at the I/O-Bus.

......... CPLU parameters[F <]
- ] WO-Bus[F 1]

....... ﬂ Digital Inputs 0-15[F ]
------- ") Digital IniOutputs - Inputs 16-31[FIx]
i ] Digital InjOutputs - outputs 16-31F1]
@ Fast counter[Flx]
H- ey Interfaces[F14]
B Couplers[Flx]
Lnternal - none[SLOT]

— @ CMaT72 - External-PROFIBUS DP Master[WAR]

B EDCEEE - 16 digital Input and 16 digital InoutputfaR]

For the module settings of the DC532, the default values are left as is.
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Declaration of the I/Os of the devices is done byte-by-byte.

- FJ AC500
......... JCPU parameters(FI¥]

- M| Digital Inputs 0-15[F ]
--------- M| AT %0 WORD:

""""" 1 AT %01 BOOL, & Input 1 ) [CHAMMEL (]
--------- 1 AT %02 BOOL, * Input 2 #) [CHAMMEL (]
""""" 1 AT %03 BOOL, & Input 3 ) [CHAMMEL (]
--------- 1 AT %04 BOOL, & Input 4 *) [CHAMMEL (]
""""" 1 AT %05 BOOL, * Input 5 %) [CHAMMEL (]
--------- 1 AT %06 BOOL, * Input 6 *) [CHAMMEL (]
AT %107 B .
e By LE_DCA32_[_1 AT %IB1: BYTE; * Input 8-15*) [CHAMMEL (]
......... A T :
""""" 1 AT %111 BOOL, & Input 9 ) [CHAMMEL ()]

--------- 3 AT %l<1.2: BOOL; & Input 10 *) [CHAMMEL (1]
""""" 1 AT %13 BOOL, & Input 11 *) [CHAMMEL (]
--------- 1 AT %l<1.4: BOOL; ¢ Input 12 *) [CHAMMEL (3]
""""" 1 AT %15 BOOL, & Input 13 ) [CHAMMEL (]
--------- 1 AT %l<1.6: BOOL,; ¢ Input 14 *) [CHAMMEL (3]
""""" 1 AT %17 BOOL, & Input 15 %) [CHAMMEL (]

Inputs: By_LE_DC532_|
By_LE_DC532_I_
By_LE_DC532_|
By_LE_DC532_I

Outputs: By _LE_DC532_0_0
By _LE_DC532_0_1

_0
1
2
_3

Configuration using SYCON.net

When configuring the PROFIBUS coupler, the configuration data are a definite element of a project.
They are created in CoDeSys using the tool SYCON.net (Resources tab -> Tools / SYCON.net). The
transfer of the configuration data to the coupler is done within the SYCON.netTool.

£ Resources

B[] Global Variables
- (L library lecsfe. b 26.11.02 10:23
B[] library standard b 22.11.02 11:
I:I library SysLibbem ib 18.7.05 0
B[ fibrary SysLibTime.lib 18.7.05 ¢
B (2 library SysTaskinfo.lib 18.7.05
- library Uil lib 12.2.04 12:39:58:
E| @ Tools
= ? IP config <R>
""" @ Nu:utepau:l <R
SYCOM.net <R3
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The following overview is loaded after starting the configuration tool SYCON.net.

T SYCON.net - [Profibus. spil
” File ‘“iew Device Metwork Help
= = s[my] | = = o

=

A0 [_ Project: Profibus ﬂ

- D CaMopen
-] DeviceNet
-] Ethemet
=23 PROFIBUS DPY O
B[] Master
i B
ED Slave
B 07 KT 97-DPS
= 07 KT 98DPS
& D0
g DXE02
1) PDOP22-FBP (DPY1 modular]
“-£3) PDP22.FBF V1)

g 8
£ = R =
[ 1 (=]
|| M8 Metwork T |0 | » [ [5, Wendar’y Fieldbus /DT Class
’: [ Project: Profibus
Name of signal | D ata type | 1/0 | Mame of variable |
s}
=
5
5]
E 4 b % All signals / Unconnected signals\ Connected signals
[=|
4
=
=)
EQI 4T 4[¥ [, SYCON.net ¢ netDevice 1= 3|
Fieady |Admiristrator Il =)

In the top right window, click on the entry "CM572-DPM" and drag it onto the green line displayed in the
middle window. Correct insertion positions are displayed by a "+".

netConnect-Dnver Parameter Ed

Device:

|I:h-1 57 2-DPMICME7E-DPM]<1 = [#2], Slat *

Board Ma.: v
Accept I Canicel |

A dialog appears where you have to select the card number according to the coupler slot. The first slot
left of the CPU is slot 1 (or card number 1).

AC500 DPMI[CMITZ-DPM]<1=(#1)

In order to configure the coupler, place the cursor on the "CM572" icon and then press the right mouse
button and select "Configuration”.

V7 AC500 System Technology Couplers 14 PROFIBUS DP AC500 / Issued: 10.2006



: netDevice - Configuration ACS00_DPM1[CM572-DPM]<1>[#1)

10 Device: CMS72-DPM Device ID: 0x069E
Wendor: AEE Yendar ID: -

Buz Monitoning

—_

Data Control Tirne: 2 ms [ override slave specific Wabchdog Contral Time

Min. Slave Interval: 2000 | ps Watchdog Control Time: I 200 ms

Calculated Timing
Tid1: TE ms

Tidz: 800 ms Yalues marked with this symbal should be Adijust
adjusted to changes in the topology.

Pages Treefiew =
=3 Settings
a Diriver Profile: ;PROFIBUS DP vl
b _35 iah_ewa_l,l D{WE[ Buz Parameters
evice Assignmen : : ‘
Firrnwsare Download Baud Rate: im "'I kBitfs  Station Address: I 1 Z!
Licenze Codes Slok Time: ! 1000 kB Target Rotation Time: I 35079 kBt
=3 Configuration
i Bus Parameters Min. Skakion Delay Time: i 11 LEit = 29232 ms
Station Table Max. Station Delay Time: | SO0 ERit AP Actualization Factor: | 10
Address Table
Quiet Time: ! 9 LEit Mazx, Retry Limit: I 4
Setup Time; i 16 EBit Highest Station Address (HSA): 126
; 0

[ Auko Clear oM

(0]4 I Cancel Al Help

I O

In the folder "Bus parameters", choose the baud rate for the PROFIBUS and then confirm the remaining
parameters with "OK".

Next the PROFIBUS slaves are configured. In the top right window, click on the entry "PDP22-FBP
(DPV1 modular)" in the folder "PROFIBUS DPV 0/Slave" and drag it onto the purple line (PROFIBUS
line) displayed in the middle window. Correct insertion positions are displayed by a "+".

ACS00_DPMI[CMITZ-DPM]<1=(#1)

&: FEP_DPSZ[PDPZ2-FBP (DPY1 modular)]<2=

In order to configure the PROFIBUS slave, select the slave, then press the right mouse button and
choose "Configuration”.
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: netDevice - Configuration FBP_DPS52[PDP22-FBF [DPY¥1 modular])]<2>

General

Modules
Parameters
Groups
E stensions
DP

4 Device Description
Device
GSD

I N

e R e

In this example, the folder "General" remains unchanged. If the station address should not equal the HW
address, this can be adapted correspondingly after the configuration of the slaves in the configuration

window of the master in the folder "station address".

In the next step, all the modules are configured, which are connected to the PDP22-FBP DPV1. For this,
change into the folder "Configuration/Modules".
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‘:net[)evice - Configuration FBP_DPS2[PDP22-FBF [DF¥1 modular])]<2>

I Device:
Wendor:

@

PDPZ2-FBP (DPY1
ABE

Device I 2339
Vendor ID: -

Pages TreeView &

=3 Configuration
General

iy Modules
Parameters
Groups
E stensions
DPW

3 Device Description

Device

G5D

Ayailable Modules:

Configured Maodules:

Module name | Module Configuration Identifier
DCS05-FEP 11,020

DISZ24 O=13

D532 0x13,0x21

D531 210,020

D522 O=10,0x20

AxE22 0=57,0x67

ACE22 057,067

AlS23 0x5F

Insert

Slak I Module name

I Module Configuration Identifier

Length of inputfoutput data:
Length of input data:
Length of output data;
MNumber of modules;

0 bytes (max, 485 bytes)
0 bykes (max, 244 bytes)
0 bykes (max, 244 bytes)
0 {max, &)

Remawe

o]

Cancel | Apply | Help

BB

el [ ]

Select the individual modules in the window "Available Modules" beginning with the S500 head station
"DC505-FBP" and append them to the "configured modules" by using "Append”. The order of the

"configured modules" should represent the existing hardware.

AC500 System Technology Couplers
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‘:net[)evice - Configuration FBP_DPS2[PDP22-FBF [DPF¥1 modular])]<2>

@ 10 Device: POP22-FEP (DPY1 Device 1Dy 2335 5
( A Wendar: AEE Yendaor ID: = DT
Pages TreeView &
Configurat
El Dnég:r::ri;n Ayailable Modules:
iy Maodules IModule name | Module Configuration Identifier |*
Farameters DC505-FEP O11,0x20
Bleues DIS24 013
E stensions D532 0x13,0x21 S
D531 210,020
DP *
R L DE522 O=10,0x20
3 Device Description = 7 ; -
Device ACEZZ 0x57,0x67
5D 1523 Ox5F hd
Insert Append I
Configured Maodules:
Slak I Module name I Module Configuration Identifier I
1 DiZS05-FER 0x11,0x20
z2 D532 0x13,0x21
3 DIS24 0x13
4 D522 0x10,0x20
5 AnE2z 0x57,0x67
Length of inputfoutput data: 47 bytes (max. 488 bytes) i |
Length of input data: 27 bytes (max, 244 bytes) —
Length of output data; 20 bytes (max. 244 bytes)
Murnber of modules; 5 {max, )
Ok, I Cancel AEply ; Help ’
[ =la T F
|4BE W8 | | |

Now the modules are configured.

Next the parameters of the individual modules are defined. Change to the folder
"Configuration/Parameters" and select the first device "DC505-FBP" using "Module".
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‘:net[)evice - Configuration FBP_DPS2[PDP22-FBF [DF¥1 modular])]<2>

@ 10 Device: POP22-FEP (DPY1 Device 1Dy 2335 5
( A Wendar: AEE Yendar ID: = DT

Pages TreeView &
=3 Configuration

Giensral Module:  [Dcsos-Fer x|  Displaymode:  [Hexadecimal =]
Modules COImrnan Y
ly Parameters Parametersy [ eon -
Groups
E stensions LSS I Value I
DPY1 Errar LED on
) . Check Supply ulil]
3 Device Descnphon Tnput Delay B e
Device Detect shork circuit at outputs 0N
G50 Behaviour outputs at Stop OFf
Substituke value outputs 0x00

Ok, I Cancel AEply Help

g8 o N

In this tab, you can set the device parameters of the individual I/O modules.

A selection of possible parameters can be displayed by double clicking on the settings in the "Value"
column.

For the digital devices the settings always apply to the entire module. For the analog devices the settings
additionally have to be performed for each channel.
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‘:net[)evice - Configuration FBEP_DPS2[PDP22-FBF [DF¥1 modular])]<2>

@ 10 Device: POPZ2-FEP (DFY1 Device 1Dy 2335 5
( A Wendar: AEE Yendaor ID: = DT
Pages TreeView &
=3 Configuration
General todule; Display mode: Hexadecimal j
Modules
ey Parameters Parameters:
Groups I I
. FY
E stensions LSS HEluE
DPv Check Supply QN
55 Device Description Analog data Format Standard
) P Behaviour oukputs at Stop Qff
Device IniZhannel 0 configuration unused
G50 Inichannel 0 checks Flausibility, cut line, short

Inichannel 1 configuration
Inichannel 1 checks
Inizhannel 2 configuration
InChannel 2 checks
IniZhannel 3 configuration
InChannel 3 checks
IniChannel 4 configuration
IniChannel 4 checks
Inizhannel 5 configuration
InChannel 5 checks
InChannel & configuration
InChannel & checks
Inichannel 7 configuration
Inichannel 7 checks
CukChannel 0 configuration

<

unused
Plausibility, cut line, short
unused
Flausibility, cut line, short
unused
Flausibility, cut line, short
unused
Plausibility, cut line, short
unused
Flausibility, cut line, short
unused
Flausibility, cut line, short
unused
Plausibility, cut line, short
unused

Ck I Cancel

AEply ; Help ;

]

The setting of the parameters is completed now. All other settings can be left as is. Exit the configuration
of the "PDP22-FBP (DPV1 modular)" and the modules by clicking on "OK".

After the configuration of the PROFIBUS slaves has been finished, the PROFIBUS station addresses
can be set. This is carried out using the configuration window of the PROFIBUS master. Call the master
configuration once more and change to the folder "Configuration/Station table".
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: netDevice - Configuration ACS00_DPM1[CM572-DPM]<1>[#1)

= 10 Device: CMS72-DPM Device ID: 0x069E
ﬂ Wendor: AEE vendar ID: -
Pages Tree-view f-‘?| o Station
=3 Settings
£ Driver Activate |5tati0n Device | Mame | Yendor |
35 Gateway Driver La E FDFZ22-FEF [DFY1 modular) FEP_DPS2 ARE

Device Aszignment
Firrmware Download
Licenze Codes
=3 Configuration
Buz Parameters
- Station T able
Address Table

[0]4 I Cancel Apply Help

e ol [ [ |

The station address of the slave can be set now. All other settings can be taken on.

The configuration can be loaded down into the PROFIBUS master now. To do this, the interface must be
defined first, via which the data are loaded into the coupler. The corresponding interface can be

configured over the configuration window of the PROFIBUS master in the register "Settings/Drivers/3S
Gateway Driver".
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: netDevice - Configuration ACS00_DPM1[CM572-DPM]<1>[#1)

10 Device: CMS72-DPM Device ID: 0x069E
Wendor AEE Wendor ID: -
Pages Tree-iew [ . § o
a gttgﬁ:a Current Configuration:
(= 35 Gateway Driver
Device Sszignment Cralin #C_TCP251_35
Firrweare Download ;
. Crriver name: 1
Licenze Codes ITeplp
=3 Configuration
Buz Parameters
Station T able
Address Table
Read Configuration |
Gakteway Configuration I
ok I Cancel Apply Help
ABH lafol [ 1|

Select "Configure Gateway".

Kommunikationsparameter | X| |

- AC_TCP_163_254 13
- AC_TCP253_35

- AC_TCR210

- AC_COM4_35

- AC_TCP_88_225_35

1] | ]

— Channelz
= Lokal [serial (RS 232) [AC500_pix522_Test pra
- AC_COM4
- al_TCP253_35 M ame | walue | Comment |
- KT_COM4 Fart COk4
- w0 TCP251_35 Baudrate 13200
- KT_TCP252 Parity Mo
Stap itz 1

- KT_TCP2A1

I"I"I'Ir--1 4 35 kotorola byteorder ez

Ok

Cancel

i

Mew ..

Remove

Gateway ...

e

Ilpdate

The configuration tool SYCON.net is looking now for PROFIBUS couplers which are connected to the
indicated interface. A list of the detected PROFIBUS couplers can be looked through over the
configuration window of the PROFIBUS master register "Equipment Allocation".
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: netDevice - Configuration ACS00_DPM1[CM572-DPM]<1>[#1)

= 10 Device: CMS72-DPM Device I0: 0x069E
ﬂ Wendor: AEE vendar ID: -
Pages Treefiew f-‘?| ] m
Settings
El £3 Dﬁver Scan progress; 313 Devices (Current device; -)

35 Gateway Diiver |

- Device Aszignment
Firrrveare D ownload | Dievice | Serial number | Diriver | Access path |
Licenze Codes ‘ Ma72-DF 00000136 35 Gateway Driver

=3 Configuration

Buz Parameters

Station T able

Address Table

Access path: I {13C5FEES-EFE0-41CB-85FB-EOE7SIEDZBTE Slok 1

[o]8 I Cancel Apply Help

e mleof [ [

Select the representing coupler and confirm with "OK" then.

Move cursor on "CM572", click the right mouse button and "Connect".

ACS00_DPM1[CMS72-DPM]< 1> (#1)

= |

& =
connect Lo-rep (opv1 moctian <2
[Mzzanmect

[Hawrlmad

|1 plaad

Configuration....
Meazired Walie

CM572 is shaded green.

Put the control system to Stop.
Move cursor on "CM572", click the right mouse button and "Download".

Confirm query with "Yes".
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netDevice

Device: ACS00_DPM1[CMEF2-DPM]<T=[H1]
Dowrload running. ..
22 % complete

]

Cancel |

After the successful download the "PWR LED" is on and the "RUN LED" flashes at the CM572.

Move cursor on "CM572", click right mouse button and "Disconnect".
The configuration of the coupler is now completed.

The variable names can be listed in the field "Variable Name". A double-click leads into the
corresponding entry field.

In order to use the PROFIBUS data in the PLC program, the physical addresses should be assigned
corresponding variable names with SYCON.net. These variables are available in the Control Builder then
and can be used directly.

The netConnect window of the SYCON.net is used here.

Eﬂ ACE00_DPMI[CHET2-DPM]<1:[#1], Slat 1
= &8 FBP_DPS2[POPZ2-FBP [DPY1 modular]c2>
..... (=] 2 byte input
..... (=] 4 byte input
..... [ 4 byte input(2)
..... [ 1 byte input
..... 3 2 word inpLak

I ame af zignal | [rata type | 140 | M ame af warable |
Cutput_1 BYTE ] byDpzh0 S500_DCR3Z Ouls 23
[DpuERE s ERSTE S B buDipsR0 S5O0 DCE32 Out2d 31

-

EC

L ann

i

|

4| s All signals ¢ Unconnected signals®, Connected signals

nl

You can enter the variable names in the field "Variable Name". Double click to open the corresponding
input field.

All variables which were declared here are written down on the directory of the "Global Variables"
automatically at the focus change from SYCON.net to Control Builder.
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<, CoDeSys - Profibus_pro™ - [Slot 1]

ﬁ; File Edit Project Inzertt Estraz  Online  window  Help

B E| B|©)]2e 8|20 25| [E] E|]

OO0 )AR_GLOBAL

3§, Resources 0002  byDpsS0_S500_DCS05_In0_T AT %I81.0; BYTE;
B[] Bibliothek lecsfe.ib 26.11.0210:2)) [0003  byDps50_S500_DCS05_Ing_15 AT %IB1.1: BYTE
-] Bibliothek standardfib 22.11.02 11| [0004]  byDps50_S500_DC532_In0_T AT %1812 BYTE;
B~ Bibliothek SysLibMem b 18.7.05 | [0008  byDpsS0_S500_DCS532_InG_15 AT %IB1.3 1 BYTE;
62 stk STt 0705 008 iopss-satn Do T 514 2T
I : yOps50_S500_ _In24_ 5 ;
g E:E:E::Z: EIJ;ISII: j‘;jﬂii;gg 0008  byDps50_5500_DCS05_Outs_15 AT %0B1.0: BYTE,
: _ 0008  byDpsS0_S500_DCS32_Out!6_23 AT %2811 BYTE
B3 Global Variables 0010  byDpsS0_S500_DCS32_Outz4_31 AT %0812 BYTE;

""" . Glaobale_ Y ariablzn 0011|END_WAR
: Slot 1 <Rz 0012
b . Yariablen_K.onfiguration fWaR [ (0013

B [i57] Tools o014
Alarm configuration 331 g
""" m Library banager TE:

""" m Log nrnd o

The declaration of the variables is completed now. The coupler variables can be used now in the user
program.

For the test of the PROFIBUS configuration, the inputs "In 0...7" of the module DC532 are copied to the
outputs "Out 8...15" of the module DC505 in the user program.

-4y CoDeSys - Profibus.pro™ - [PLC_PRG [PRG-5T]]

% File Edit Froect Inzet Estraz  Online ‘Window  Help

2|=|8| B|e)]ed 8|55 % |55

D0 |FROGRAM PLC_PRG

{3 POUs D0D3[vAR

“§[E] 0003|EMND_VAR
nond
|

0001]byDps50_S500_DCS05_0UtE_15 = byDps50_S500_DC532_In0_7;
0002
0003

non4
nnnes

The user program can now be transmitted and started in the control system.

The exchange of the PROFIBUS data is indicated by a permanent "ON" of the "RUN LED", shown at the
CM572.

1.5.2 Running operation

The PROFIBUS-DP protocol is automatically handled by the coupler and the operating system of the
controller. The coupler is only active on the bus if it was correctly initialized before and if the user
program is running. No connection elements are required for the cyclic exchange of process data via
PROFIBUS-DP. Special PROFIBUS-DP functions can be realized using the function blocks of the
corresponding PROFIBUS library.

Communication via PROFIBUS is established by the coupler when starting the user program and starts
with the initialization of the configured slaves. After its successful initialization, the slave is added to the
cyclic process data exchange. The "RDY" LED lights up steadily after at least one slave was
successfully taken into operation. If the user program is stopped, the coupler shuts down the PROFIBUS
system in a controlled manner.

V7 AC500 System Technology Couplers 25 PROFIBUS DP AC500 / Issued: 10.2006



The DP master operation mode is completely integrated to the operating system of the controller. The
transmit or receive data of the slaves can be directly accessed in the corresponding operand areas.
Access can be performed either via operands or symbolically. No function blocks are required.

The function block library contains various blocks which can be used e.g. to poll status information of the
coupler or to execute specific acyclic PROFIBUS-DP functions. If necessary, these blocks can be
inserted additionally.

1.5.3 Error diagnosis

PROFIBUS-DP communication errors are generally indicated by the red "ERR" LED of the coupler.
Malfunctions of the PROFIBUS driver or the coupler itself are additionally indicated via the E error flags
and the corresponding LEDs of the CPU. Furthermore, the PROFIBUS library provides different function
blocks that allow a detailed error diagnosis. Amongst other things, the following information can be

polled:

o the condition of the coupler itself,

o adetailed PROFIBUS diagnosis of an individual slave or

o asystem diagnosis overview.

1.5.4 Function blocks

Control Libraries Remark

Builder

V1.0 V1.0 or later | PROFIBUS_Master_S90_V43.LIB
Coupler_AC500_V10.LIB

Table 1-2: Overview of PROFIBUS libraries

Profibus_Master_AC500_V10.LIB

Group

Function block

Function

General

PROFI_INFO

Reading of coupler information

Status / Diagnosis

DPM_STAT Reading the coupler status
DPM_SLVDIAG Reading the detailed PROFIBUS diagnosis of a slave
DPM_SYSDIAG Reading the system diagnosis
Controller
DPM_CTRL Sending control commands to slaves

Acyclic reading

DPM_READ_INPUT Reading input data of slaves which are not assigned to the

master

DPM_READ_OUTPUT | Reading output data of slaves which are not assigned to the

master

Table 1-3: Function blocks contained in the library PROFIBUS_Master_AC500_V10.LIB

Coupler_AC500_V10.LIB

Contains various internal functions which are used by the corresponding field bus coupler libraries.
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1.6 PROFIBUS DP diagnosis

1.6.1 Status LEDs

The following figure shows the positions of the five status LEDs.

ABB_ Cws72|

B PWR
0 RDY
E RUN
O STA
B ERR

POWER
READY
RUN
STATUS
ERROR

Figure: Positions of the status LEDs

LED Color Status Meaning
PWR green on Supply voltage available
off Supply voltage not available
RDY yellow on Coupler ready
flashes cyclic Bootstrap loader active
flashes irregularly Hardware or system error
off Defective hardware
RUN green on Communication is running
flashes cyclic Communication stopped
flashes irregularly Missing or faulty configuration
off No communication
STA yellow on DP slave: data exchange with DP master
DP master: sending data or token
off DP slave: no data exchange
DP master: no token
ERR red on PROFIBUS error
off no error

Table: Meanings of the status LEDs

1.6.2 PROFIBUS-DP error messages

The PROFIBUS error messages are listed in section &sbquo;Error messages of the couplers&lsquo;.

1.6.3 Function blocks

PROFIBUS-DP master

DPM_STAT Reading the coupler status
DPM_SLVDIAG Reading the detailed PROFIBUS diagnosis of a slave
DPM_SYSDIAG Reading the system diagnosis

PROFIBUS-DP slave

| DPS_STAT Reading the coupler status
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Online diagnosis

The online diagnosis is described in the documentation for the field bus configuration tool SYCON.net .

1.7 Further information

1.7.1 Standardization

e ENS50170
DIN 19245 part 1
e DIN 19245 part 3

1.7.2 Important addresses

PROFIBUS Nutzerorganisation e.V. (PNO)
Haid-und-Neu-StraBBe 7

Germany, D-76131 Karlsruhe

Phone: (+49) 721 9658 590

Telefax: (+49) 721 9658 589

Internet: http://www.profibus.com

1.7.3 Terms, definitions and abbreviations

PROFIBUS DP PROCESS FIELDBUS - DECENTRALIZED PERIPHERY
DPM1 DP master (class 1), normal bus master

DPM2 DP master (class 2), commissioning device

DPS DP slave

GSD Modules master data

DPVA Guideline for functional expansions of PROFIBUS DP

PNO PROFIBUS Nutzer Organisation (PROFIBUS user organization)
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2 Index
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attachment plug for the bus cable 4 (1.3.1)

B
brief overview 2 (1.1)
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C
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connection and data transfer media 4 (1.3)

E

error diagnosis 26 (1.5.3)

F
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function blocks 26 (1.5.4)
function blocks 27 (1.6.3)
fundamental properties and fields of application 2 (1.1.1)

further information 28 (1.7)
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interface specification 4 (1.2.2)

M
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multi master system 8 (1.4.2)
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PROFIBUS-DP diagnosis 27 (1.6)

PROFIBUS-DP error messages 27 (1.6.2)
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running operation 25 (1.5.2)

S
single master system 7 (1.4.1)
standardization 28 (1.7.1)
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