SMLC PROFIBUS DP Master Tutorial

PROFIBUS is the world’s most popular fieldbus with over
13,000,000 nodes in use world wide.

There are over 2500 products available from over 400 vendors

PROFIBUS DP is designed for fast data exchange with devices at
the field level

PROFIBUS DP-VO0 provides the basic functionality of DP, including
cyclic data exchange, station, module and channel-specific
diagnostics.

PROFIBUS DP-V1 contains enhancements geared toward
process automation, in particular acyclic communication for
parameter assignment, operation and visualization.

PROFIBUS supports up to 126 nodes

Network length can be between 100m and 1200m depending on
data rate

Data rates from 9.6kBits/sec to 12 Mbits/sec.
PROFIBUS is a Master/Slave network

A PM option in the SMLC part number indicate that the SMLC is
capable of being a PROFIBUS DP Master :

e.g. SMLC-30-PM-0
e.g. SMLC-80-PM-0
e.g. SMLC-160-PM-0
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“Update unused I/Os” target setting

Target Settings

. Create a new

project for an SMLC Corfiguation: | ORMEC SMLC
target

. TIP: Go to the

=~

Target F'Iatfl:urml Memary Layout  General | Metworl, functil:unalityl "-.J'isualizatil:nnl

General page of the | /0-Configuration
target settings and ¥ Configurable
check the “Update

unused I/Os”

[T Download az file

[~ Mo address check

checkbox. This wi

enable you to ¥ | Support preemptive multitasking

view/change the [T Single task in multitazking
state of 1/0 even if I~ Byte addressing mode
they are not used in [V Initislize zero
your program. V' Online Change

. Note: You must v Update unuszed |/0z
have SMLC

[ Download symbol file

[ Symbol config from [N] file
[V PLC Browser

¥ Trace

¥ Cycle independent forcing

¥ &R M OUT as reference
V¥ Initialize inputs

[ Load bootproject autarmatically

¥ Fetain forcing V¥ Save

firmware v2.0.2 or
later installed to
use the PROFIBUS
capabilities.
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Drefault | | aF. I Cancel




. Go the Library Manager and
right click to add additional
libraries.

. Select BusDiag.lib to
access PROFIBUS
diagnostic bytes

. Select either
SysLibDPV1.lib or
SysLibDPV1ex.lib if you
want to use DPV1
Read/write function blocks.

. SysLibDPV1ex adds the
capability of returning error
status from DPV1 reads and
writes.

. Adding the BusDiag library
is completely optional but
may be useful in diagnosing
problems.

. The DPV1 libraries are only
required if you intend to do
DPV1 communications to a
slave device.

11/12/2005

Adding the optional libraries

-4, CoDesys - {Untitled)* - [Library Manager]
ml File Edit Project Insert Extras ©nline Window Help

B=(E| B|@|edElS|S{Hm &

|| 8

Tﬁ—, Resources

H-[_] Global Variables

-3 library lecSfclib 7.7.04 051722 global v
| library armlibdr: lib 23.7.05 07:11:08: glob
-3 library armlibrizc.ib 7.6.05 09:27:39: glob
-3 library armlibutil ib 7.6.05 09:26:01: global
|:| library SHLC b 9.9.05 05:43:56: global vz
G- library Standard.ib 7.7.04 03:17:22; globa
---CI library S¥SLIBCALLBACK LIB 24.9.04 09
B fibrary SysLibRitc.ib 24.9.04 0%:55:24: glo
B+ library SysLibTime. ib 24.9.04 03:58:26: gl
G- library UtLlib 15.6.05 10:51:38: global vari
Alarm configuration

- (R
- -
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Standard.lin 7.7.04 09:17:22 FUMCTION_E
lecSfclib 7.7.04 091722 i*
Litillih15.6.05 10:51:38 Rizing Ed
ShLC libh 9.9.05 09:49:56 *)
SysLibRtc.lib 24.9.04 09:58:24 WAR_IMNPUT
orrmlibrmisc.lib 7.6.05 092739 CLk: BOC
armlibdre libh 28.7.05 07:11:06 EMD_WAR
SysLibTime.libh 24.9.04 095826 WAR_QUTPL’
armlibutil lib 7.6.05 09:26:01 2 BOOL;
SYSLIBCALLBACICLIB 24.9.04 09:48:24 |[EMD_YAR
=

Additional Library ... Ins :

Delete el

Properties ... AlE+Emter
4| i



. The BusDiag library
allows you to read
the diagnostic
status bytes of the
master as well as
from each of the
slave devices.

. DiagGetBusState is
for reading the
Master’s diagnostic
status bytes

. DiagGetState is for
reading the
individual slave’s
diagnostic status
bytes.
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BusDiag library

Standard.lib 7.7.04 09:17:22
lecSfc.lib 7.7.04 091722

Uil lib 15.6.05 10:51:38
SMLC.lih 9.5.05 09:49:56
SysLihRic.lib 24.9.04 09:58:24
armlibmisc lib 7.6.05 09:27:349
armlibdrelib 28.7.05 07:11.06
husdiag lib 7.7.04 049
SysLihTime.libh 24 .59.04 09:58.26
ormlibutillib 7.6.05 09:26:01

SYSLIBCALLBACKLIB 24.9.04 09:48:2
SysLibDPY1 e lib 10.6.05 10:41:42

(* FBcanbeusedto getthe bus state of a master.
Every bus member has its own diagnostic byte in the extended info ®)
FUMCTION_BLOCK DiagGetBusState
WAR_INPUT
EMABLE : BOOL (* Btart the diagnosis
DRIMERMNAME  POINTER T STRIMNG ; % Driver name the get info from *)
DEVICENUMBER : INT ; (* Device number of same driver *)

F [END_WAR
AR _OUTPUT
READY . BOOL, (" Readyflag, is set when diagnostic info is available *)
STATE : IMNT ; (* Global Bus state:

BUSETATE_BUSOK
BUSSTATE_BUSFALLT
BUSETATE_BUSHOTCOMMUMNICATIMNG
BUSSTATE_BUSSTOPFED =

(" Diagnastic Info per Bus member {Slave). Only the firs
Bit 0: Bus member is canfigured
Bit 1: Bus memberis alive
Bit 2: Bus member reports an error, detailed info cz

EXTEMDEDIMFO | ARRAY[D..128] OF BYTE ;

<] |
DiagGetState [FE)
DIAGGETBIUSSTATE
—{EMABLE : BOCOL READY : BOCOL—
—{DRIVERMAME  FOIMNTER TO STRIMG(E0) STATE . INT—
—{DEYICENUMBER : INT EXTENDEDIMNFO : ARRAY [0..129] OF BYTE[—
SMLC Profibus DP Master 4



. There are two libraries for
DPV1 communications:
SysLibDPV1.lib and
SysLibDPV1ex.lib.

. SysLibDPV1 contains
only the DPV1_Read and
DPV1_Write function
blocks

. SysLibDPV1ex adds the
DPV1_ReadEx and
DPV1_WriteEx function
blocks

. The “Ex” function blocks
add the capability of
reading the error status of
a DPV1 transaction.

. Only add one of these
libraries to prevent
compilation errors for
duplicate function blocks

*  TIP: use the
SysLibDPV1ex.lib even if
you don’t intend to read
the error status codes.
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DPV1 Libraries

Standard.libh ¥.7.04 09:17:22
lecSfelin 7.7.04 091722

IHillib 15.6.0510:51:38

SMLC lih 9.9.05 09:49:56
SysLibhRte lib 24.9.04 09:58:24
ormlibrmisc.lib 7.6.05 0927349
ormlibdre lib 28.7.05 07:11:06
husdiag.lib 7.7.04 09:17:20
SysLibTime lib 24.9.04 09:58:26
armlibutil lib 7.6.05 09:26:01
SYSLIBCALLBACK LIB 24 904 09:58:24
SysLihDPW1exlin 10.6.05 10:41:42

DF%1_ReadEx [FE]
2] DPV1_wirite [FE]
. DPW1_wiriteEx [FB)

FUMCTION_BLOCK DPY1_Read

AR _IMPUT
ERABLE:BOOL;
Device:lMT,
StationAddrIMT,;
SlotIMT;
IndexIMT,
Len:IMT;
huffer:DWORD,

EMD_WAR

R _CUTRUT
Ready.BOOL;
Statev15State,
SizelMT,

ERD_WAR

AR
ERABLECLD:BOOL,;
Johld:DWwORD;

ERD_WAR

<l |
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DPY1_READ

EMABLE : BOOL Ready: BOOL
Device : INT State : V1 State
StationAddr : INT Size 1 IMT
Slot: INT

Indesx : IMT

Len: INT

huffer : DWORD




Go to the PLC
Configuration on
the Resources
tab

Select SMLC
PROFIBUS DP
Master.

Select the DP
Parameters tab
Set the station
address for the
master.

Masters must be
station 0, 1 or 2
The default
master station
address is 1

B

PLC Configuration - DP Parameters

ShLC HMI - O Configuration

B

B

H--HMIIModbus Interface (RTU SerialiTC
--------- WiAGO Ethernet IO Bus[FIx]

--------- Festo Ethernet /0 Bus[F ]
H---ShLC Built-in FO[FEX]

-

------- {EMLC Profibus DP Master[VAR]

Base parameters  DF parameters | Bus Parameters

kodule parameters

—Infa

bd anufacturer;
R evizion:

Ident.-Mr.:
H' Release:
5w Felease:

File name:

Hilzzher GrbH
Yerzion 1.000

0=1645

Werzion 1.000
Yerzion 1.000
aaaSMLC. gad

—Addreszes

Station addrezs: I'I
Highest station addrezs: I'I

tode
Auta Clear Mode

Autamatic zkartup

The SMLC uses a Hilscher PROFIBUS DP Master card. The .gsd file is completely identical to the
Hilscher CIF50-PB and CIF104-PB with the exception of the network node name (SMLC PROFIBUS DP

Master)

Its not necessary to set the Highest station address at this point. CoDeSys will automatically adjust it as
you add your slave devices.
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PLC Configuration - Bus Parameters

. Go to the Bus
Parameters tab and

set the Baud rate Base parametersl DF parameters  Bus Parameters I kodule parameters
. The most typical baud

rate selections are Baud rate (kBits/sk [~] 1200000 7 Use defaults

1500 or 12000 ;ggg’gg =

TIP: leave the Use Parameters | E000.00 | | alue | Unit

defaults option . Slot Time (T5L) _— 12000, 003 Eerrm 1Bit

checked for optimal Min.Station Delay (min TSDR) 11 1Bt

bus parameter values. Max Station Delay (max TSDR) a0 tBit
Cluiet Time (TQLID 9 tBit
Setup Time (TSET) 16 tBit
Target Rotation Time (TTR) BRAT tBit
Gap Update Factar 10
Max. Retry Limit 4
Min. Slave Interval 10 100 ps
Foll Timeout 10 10ms
Data Control Time 1200 ms
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PLC Configuration - Adding a slave device

Right click on the SMLC
PROFIBUS DP Master and
select Append Subelement

Pick your slave device from the
list.

If you don’t see the device you
wish to use need to copy the
device’s .gsd file to the SMLC
target directory.

A .gsd file is the file provided by
the I/O manufacturer that
contains all of the data
regarding the capabilities of the
I/O module.

The SMLC target directory is
located in the ORMEC_SMLC
subdirectory of the CoDeSys
v2.3\Targets folder. (Typically
c:\program files\3s
Software\CodeSys
v2.3\Targets\ORMEC_SMLC)

If you add a new .gsd file you
need to quit and restart
CoDeSys for it to show up in
the list.
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B

SMLC Hill - IfD Canfiguration

E

E

H-HMIodbus Interface (RTU Serialﬂ'CFj

--------- YWAGD Ethernet N0 Bus[Flx]
--------- WAGD IEEE-13384 1D Bus(FIx]
--------- Festo Ethernet 10 Bus(FIx]
H---SMLC Built-in WO[F L]

------- ~§>SMLC Prafibns NP MasterdART
""""""""""" Insert SMLC Profibus DP Master

append Subelement
Replace element
Calculate addresses

B aze parameters I DF parameters  Bus Paramete

Baud rate [kBitzdz]: | = 1200000

[ Pararmeters |

Cuk

Copy
Paste

Delete

kel
Chel+C
kel
Deel

SMLC Profibus DP Master

Flot Tirne (TSL)

FESTO CPx-Terminal...
CIF30-DPS [ CIF104-DPS [-R...
S5136-PFE-ISA...

FESTO Twp 0Z FEA...
FESTO Typ 02 FE13. ..
FESTO Twp 03 FED...
FESTO Typ O3 FBL3...
FESTO CPY DIOL...
FESTO CP FE1S...
FESTO CP FES...

WRGOD Fa0-301 4,05, .,
WAGOD FE0-303 Ve, 0%, .,
WRGD FEO-323 W 0K,
WO FEO0-331 M1.0K, .,
WRGD FE0-333..,
WO FES,

WRGO FE0-535..,
WRGO Fa0-345,.,
WRGD 752, .,




Our tutorial network

For the purposes of this tutorial we will create the following network
SMLC PROFIBUS DP Master, station address 1

Wago 750-333 bus coupler, station address 2

FESTO CPX-Terminal, station address 3

E.I.l'_u:
é ¥
W
e "
L A ST LT

11/12/2005 SMLC Profibus DP Master



PLC Configuration - Configuring the Wago 750-333

° Select a Wago 750-333 and Base parameters  DF parameters | Input/Output I |zer parametersl Groups bodule parametersl
go to the DP parameters tab ~Infa
. Set the Station address to 2 Manufacturer:  WAGD Kontakttechnik GmbH
Revizion; 2.00

. Our Wago bus coupler has

the following 1/0 modules H Release:  Hu/ 03

5w Release: 5w 03

installed
. Fil © ‘WwWagob?54.gad
. 750-430 8 DC inputs G NAMe. - WWagobius.gs
Slave twper  3EWAGD-0-5%STEM 750 SO fi |

. 750-530 8 DC outputs le...
. The rotary switches on the — |dertification: — Standard parameter

Wago bus coupler are set for I :

. Station address entnumber.  O0=B754
a station address of 2 stion address: [2

Station name: |w;a|3|:| 7R0-333 TSDR [TEit): |11

LockUnlock: |2 - I

—Activation
Slave active in current configuration: v */atchdog
watchdog Contral: [+
Time [mz]: |1000
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PLC Configuration - Configuring the Wago 750-333

. Select the Input/Output tab

Base parametersl DF parameters  Input/Output | I1zer parametersl [Eroups I todule parametersl

. Here is where we select the

modules that are installed on b ax. length of input data: 244 Bute Length of input data: 0 Bpte

our bus coupler. b as. lenath of output data; 244 Bute Length of output data: 1 Bute

. . kax. length of in-foutput data: 488 Bt Length of in-foutput 0 Buyte
«  Now is a good time to read = TSN A I FELEPLE B3 HE y . g
. M ax. number of modules: B4 MHurmber of modules: 1
the documentation that came :
with your slave device. If the ;I [=- Empty Modulez Sielec:ted Modules
. . , -~ wfAG0 NETCOM Doy i 780-333 Na Pl Chantel
configuration doesn’t match - 780.3%3 No Pl Channel
exactly the slave will not go 750400 2 D172 Y DL

online. - *FR0-401 2 DIA24 % DC/02

. The Wago documentation - *TR0-402 4 D124 DCAA0

tell that dto t - *7E0-403 4 DI/24v D02 <c Delete
ells us that we need 10 Inse - #TE0-405 2 DI230Y ACAL

[ iems
[ it |

an Empty Module - “No PI - ¥TE0-408 2 DIA20Y ACAL
channel” as the first module - *TR0-407 2 DIA230Y ACAL
on our slave. If we don’t do - *750-408 4 DI/24% DC/30

750409 4DI/24Y DL/0Z _oReres

this we will get a
, . -~ *7E0-410 2 DI/24% DCA30
configuration error! e otiebubtnd Phegngig
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PLC Configuration - Adding the input module

Go to the input modules
section of the tree

Click on the 750-430 and hit
the Select button

If you then click on the 750-
430 module in the right hand
pane and click on the
Properties button you can set
the individual properties for
the module. For this module
the only option is whether it
is physically plugged
(present) or not.

Mame: 790-430 BDI/24Y DCA2.0 ms -
]
Config: 0«10
Length input (Byte]: 1 Cancel |
Length output [Byte]: 0
Symbolic names: ird
Parameters [ value [ Allowed values

"Terminal is physically plugged

Bit(5) 1 0-1

X

=]
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- 7E0-415 4 DIS24 W AC/DCS
- 750-416 2 D1A20-2300 AC
- 7E0-413 2 D124 DC DIA

- 760-422 4 DI/24 'V DT

- THO-423 4 DI/24 AC/DCE | Select>> |
- 7E0-424 4 DI/24 ' DT

- 760-425 2 DI/24 v DC N
+ 750427 2 D710V DC

e R Dl DO

750435 1DI2AVDCEE: oo

. 760-4dd 2 D |
- 760-4dd 2 DI / DI,
. 760-4dd 4 D

SMLC Profibus DP Master

Baze parameters I DP parameters  [hput/Output | Uzer parameters I Groups bodule parameters
Max. length of input data: 244 Bute Length of input data: 1 Bute

b ax. length of output data: 244 Bute Length of output data: 0 EBute

Max. length of in-foutput data: 483 Byte Length of in-/output 1 Bute

Max. nurber of modules: B4 Murmber of modules: 2

S_eleu:ted kodules
780-333 Mo Pl Channel
L 7E0-430 8 D124 DCA30 me

12



PLC Configuration - Adding the output module

. Go to the Output Modules section of

the tree and select a 750-530

module.

. For this module we can see that
there are many properties that can
be set, including the state for each
output should the PROFIBUS
network fail. Refer to the Wago

documentation for more information.

MWame: 750-530 8 D0/24Y DC/D.GA

Config;  Ox20

Length input [Bytel: 0 ﬂl

Length output ([Byte]: 1

Symbalic names: v
Fararneters [ value [ Allowed Values «
"Terminal is physically" plugged Bitia) 1 0-1
"Substitude Value Channel 1" i Bit{oy 0 0-1
"Substitude Value Channel 2" ] Bit{1) 0 0-1
"Substitude Value Channel 3" i Bit{zy 0 0-1
"Suhstitude Walue Channel 4" 0 Biti3) 0 0-1
"Substitude Value Channel 5" i Bit{4) 0 0-1
"Substitude Walue Channel 6" 0 Bit{s) 0 0-1
"Substitude Value Channel 7" i Bit{6) 0 0-1
"Substitude Value Channel 8" a Bit{T) 0 0-1 _|L|
L] »
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x|

b ax. length of input data:

bl &, length of output data:

bl ax. length of in-foutput data:
b ax. number of modules: B4

;I - 70514 200 Relap/125Y
- fA0-516 4 DO/24W DEAOE
- FR0-E17 2 D0 Relap/230Y
- 780519 4 DOSY DCA20n
- 7h0-522 2 D025 ACHE
- 780523 1 D023 &ET
- 780530 8 D024 DEADE
- 7h0-535 20024y DCA S
- 780-5d4d 2 DO

- 7A0-5dd 200 /1 Dl

- 70-5dd 200 /4 2 Dl

- 780-5d4d 4 DO
- 780-5d4d 8 DO

SMLC Profibus DP Master

Baze parametersl DP parameters  Input/Output |L|ser parametersl Groupz

244 Bute
244 Bute
438 Byte

Select »» |

<< Delete

Properties

Module parameters

Length of input data: 1 Bute
Length of output data: 1 Bute
Length of in-/output 2 Bute

MHumnber of modules: 3

S_elected b odules
7A0-333 Mo Pl Channel
7h0-420 8 D124 W DCA30 ms

O FA0-530 80024 DCADE A
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PLC Configuration - Verify Wago configuration

. At this point your
configuration should look like
this.

. If the order of the modules
does not match exactly the
physical configuration then
you need to fix it before
proceeding. If necessary
delete and re-select modules
to get them into the proper
position.

. TIP - If you want to append a
module click on “Selected
Modules” before clicking the
Select button. If you want to
insert a module click on the
module you want to insert
before and then click on
Select.
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Baze parameters I DP parameters  Ihput/Output | Ilzer parameters I Groupz I Module parameters
b aw. lenath of input data: 244 Bute Lenagth of input data: 1 Bute

bdax. length of output data: 244 Bute Length of output data: 1 Bute

b ax. length of in-‘output data: 488 Byte Length of in-/output 2 Buyte

b . umber of modules: B4 Murnber of modules: 3

:I =1+ Dutput Modules

- FR0E0T 2 D0/24 DCADE
- FR0E02 2 D0/24 DEA2C
- FR0-E04 4 D024 DCAE
- FR0-E06 2 D024 DEAE
- FR0E07 2 D024 DEA2C
- FA0-A09 2 DO0S2300N ACHL
- FA0E12 2 D0 Relay/250%
- FA0-E13 2 D0 Relay/250%
- Fa0-614 2 D0 Relap/ 1255
e - FA0-E16 4 D024 DCAE
- FA0E1Y 2 D0 Relay/2300
- FA0-519 4 DOSY DCA20n

Select »> |

< [Nelete |

Froperties

SMLC Profibus DP Master

M odule
i ¥50-333 Mo PI Chanrel

- 750-430 8 DI/24 DC/A3.0 ms
L. 750530 800724 DC/AOS A
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PLC Configuration - User parameters for the Wago node

. Go to the User parameters tab

. Here was see the settings for
the bus coupler itself. Length of uzer parameters in bytes: 19

Baze parametersl OP parametersl [nput/ClukpLt User parameters I [Eroups I bl oduile parametersl

Svmbalic names: v
. To change a value double click
on it. The values will toggle F[?;avr?xetter:z — |1”"’Da'”e
. . SWatchdog-Base ms
through all of their possible "Restart on K-Bus Failure" POWER ON RESET
settlngs. "Device Diagnosis" enahled
"Process Data Representation” MOTOROLA (MSB-LSE)
"Response to PROFIBLIS DP Failure” Substitude Yalues are switched
"Response to K-Bus Failure” FROFIBUS communication stops

11/12/2005 SMLC Profibus DP Master 15



PLC Configuration - Group parameters for the \Wago node

. Go to the Groups tab

. Here you can set the group
membership and Sync/Freeze
modes for this node.

. This topic is beyond the scope of
this tutorial.

11/12/2005

Baze parametersl OP parametersl | Lt Lkpk I User parameters  Groups

Freeze Mode: @
Syrc. Mode:  [F

| todule parameters I

Group Membership

| Sync. Mode

| Freeze Mode

GEr1
Gr 2
Gr3
GEr 4
Gra
GrE
Gry
Gra

HOMOM M M OH MM

BOOMDOMDOM MG MMM

[Global Group Properties

SMLC Profibus DP Master
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PLC Configuration - Module parameters for the Wago node

. Go to the Module parameters

Baze parametersl OF parametersl | putTutput I Ilzer parametersl Groups Madule parameters
tab
. Here we can set the Module
parameters for this node. Index | Mame | YValue | Defa.. | hin. | EES
Enablelians Yes | =|Yes

. TIP: Leave the default setting
EnableDiags = Yes. This allows
you to retrieve diagnostic
information from this module.

11/12/2005 SMLC Profibus DP Master 17



PLC Configuration - Configuring the FESTO CPX-Terminal

¢ Select a FESTO CPX Terminal Base parameters  DF parameters |In|:|ut.-"EIut|:|ut I Izer parametersl [Eroups I todule parametersl
and go to the DP parameters tab. infa
° Set the Station address to 3 Manufacturer:  FESTO AGLCo.
«  In our setup the CPX has the Revision: 03
following modules: Hw Release: U202
- CPX-8DE-8DA (8DI/8DO) SW Release: 2
.« CPX-2AE-U/I (2 analog inputs) File name: - LF_053E GSE
Slave type: 4 SO file |
. CPX-2AA-U/I (2 analog outputs)
¢ MPA1S (valve bank w/ 4 valves) — ldentification: — Standard parameter
Ctation addiess: IE— Identnumber:  0x053E
Station name: |FESTEI CP-Terminal TSDR [TBit): ITI
Lock /U nlock: |2 'vI
— Activation
Slave active in current configuration; v *'atchdog
Wi atchdog Contral: v
Time [mz]: {1000
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Symbolic names:

PLC Configuration - Configuring the FESTO CPX-Terminal

. Go to the Input/Output tab

. From reading the
documentation for the
FESTO CPX we know that
we can operation this device
in one of three ways:

. DP Slave (no status), DP
Slave (status), DP Slave
(DPV1 enabled)

. For this example we want to
use the DPV1 functions so
under the In/Output Modules
tree select CPX-FB13: DP-
Slave [DPV1]

. Select the Properties and
verify the value Standard.

MName: CPX-FB13: DP-Slave [DFY1] _DK
Config:  0xCO0081 081
Length input [Bute]: 2 Cancel |

Length output [Byte]: 2

I

Pararmeters [ value [ Allowed Values

"DP-Y1 - Services" standard Bit(d 0 0-1

x|
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Baze parametersl DF parameters  Input/Output | Izer parametersl Groups I M odule parameters
Max. length of input data: E4 Byte Length of input data: 2 Bute

b ax. length of output data:; B4 Byte Length of output data: 2 Bute

kax. length of in-/output data; 128 Byte Length of in-foutput 4 Buyte

kax. number of modules: 30 MHurmber of modules: 1

FY

-0

= In-/0utput Modules

=1~ Input kModules

- CFx=-FB13: DP-Slave [Status
- CP-8DE [8DI]

- CP-BDE-D [3D1-D]

- CPe-4DE [4D1]x2

- TP 28E - [24])

- CPs-4AE - [44l-]]

- CPs-2BE-T [24]-T]

- CPe-4AE-T [441-T]

- CPl: 4 Bute B/ Buyte &,

- CPl: 8 Bute E/0 Buyte 4

- CPI: 12 Bute E/D Byl &

- CPI: 16 Buyte E/O BAte &
Ltput b odules

<4 [Delete

Froperties

[ v
[ i |

- CF=-FB13: DE-Stave [DFY
“Remate Controlle

-B0E-BDA [BD1/E800]

SMLC Profibus DP Master

Selected Modules
CF+-FB13: DP-Slave [DFY]
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PLC Configuration - Adding the 8DI/8DO module

* Next add the 8DI/8DO Baze parametersl DF parameters  Input/Output | Izer parametersl [Eraups I Madule parameters
module
o Click on the module in right b ax. lenagth of input data: G4 Buyte Length of input data; 3 Bute
pane after insertion and then b ax. lenagth of F-utput data: G4 Bute Lenagth aof Fnutput data: 3 Bute
click on the Properties button Maz. length of in-foutput data; 128 Byte Length of in-/output B Byle
. bk ax. number of modules: a0 MHurmber of modules: 2
to see all of the options for
this module ;I - CPl: 8 Byte EAD Byte & Selected Modules
L - CPI: 12 Buyte E/O Byte & b CPH-FB13: DP-Slave [DPY1]
*  TIP - after viewing the TP 16 Bute E/0 Bute & . CPX-BDE-8DA [3D1/8D0]
properties click on Selected - Output Modules

Modules before inserting the = In-/0utput Modules
next module or the new - CPxFB13: DP-Slave [DFY1 -
module mav be inserted - CP#-FB13: Remate Controfe << Dejets |
y - CP%-8DE-B0A [301/800
rather than appended. - CPI: 4 Byte E/4 Byte &
=l ~CFl: 4Byte E/5 Byte A
- CPl: 4 Bpte EA2 Byte & Froperties
e R P 4By ByoA | iR
. : | - CPI: 8 Byte E/4 Byte &,
Length input [Byte): 1 Cancel
Length output [Byte]: 1 o B_','tE E/S E A,

Symbalic names: ird
Parameters [ Value [=
"Manitar SC8" enabled
“Monitor SCO" enabled
"Monitar Youttdal! enahled
"Behaviour after SC5" Wsen gwitch on again
"Behaviour after SCO" wout switch on again
"Debounce time" 30ms
"Signal extension time" 16 ms
"Channel 0: Signal extension” disahled
"Channel 1: Signal extension” dizabled _|LI
4 »
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PLC Configuration - Adding the Analog input module

Next add the 2Al module

Click on the module in right

pane after insertion and then
click on the Properties button
to see all of the options for

this module

Module Properties

CF=-2ZAE-U/ [241]
0x51
Length input [Byte]: 4

MName:
Config:

Length output [Byte]: 0

Cancel |

Swmbaolic names: I~
Farameters [ value [ Allow =
"Maonitor SC5" enabled Bit{0)
"Monitar parameters" enabled Bit{7}
"Behaviour after SC5" Wsen switch on again Bit{0})
"Input farmat" Sign+12hitright side BitAre
"Channel 0: Monitor lower limit* disahled Bit{0}
"Channel 0: Monitor upper limit* disahled Bit{1}
"Channel 0: Monitor wire fracture” disahled Bit{2)
"Channel 0: Monitor parameters” enabled Bit{7)
"Channel 1: Monitar loeer limit! disabled Bit(0y ¥
[ »

11/12/2005

X

Max. length of input data:
Max. length of output data;

kM ax. nurber af modules:

b ax. lenagth of in-/output data:

Baze parametersl DF parameters  [nput/Output ILlser parametersl Groups

B4 Bute
B4 Bute
128 Bute
a0

= Input b odules

- CP-80DE [8D1]
- CP-8DE-D [2D1-D]
EF‘X 4DE [4DI]:-:2

EF‘X M«E I [AL&I I]

- CP-2RE-T [241-T]
- CPe-4AE-T [441-T]
- CPl: 4 Buyte EAQ Byt
- CPl: 8 Buyte EAQ Byt

- CPl 12 Byte EAQ Byte &

- CP#-FB13: DP-Slave [Status)

/ Select > |
<4 Delete |

e
e

SMLC Profibus DP Master

todule parameters I

Length of input data: 7 Buyte
Length of output data: 3 Bute
Length of in-/outpt 10 Bute
Murnber of modules: 3

Selected Modules

CFx-FB13: DP-Slave [DF'Y1]
CF=-8DE-8Da& [BDI1/AB00]
CR=-28E-104 [24l]
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PLC Configuration - Adding the Analog output module

Baze parametersl DF parameters  [nput/Output | I zer parametersl aroups FModule parameters

. Next add the 2A0 module

. Click on the module in right P ax. length of input data: B4 Bute Lenath of input data: ¥ Byte
pane after insertion and then b aw. length of output data: G4 Bute Lenhagth of autput data: ¥ Bute
click on the Properties button Mazx. length of in-foutput data; 128 Byte Length of in-Aoutput 14 Byte
to see all of the options for Max. number of modules: 30 MNumber of modules: 4
this module ;I =1 Output Modules Selected Modules

- CPx-804 [BD0O) - CF-FB13: DP-Slave [DFY1]
- CPR-404 4002 - CP-8DE-8DA [8D1/8D0]

- CPR-288-11 [2d4.4] - CFR-2AE-U A [281]

- Midid awi DILT [BD0O] L CP-2A0-LL A [2804]

- Midi#M & DILZ [16D0]
- MidifMaxi DIL3 [24D0] << Delete
- Midi#h awi DIL4 [32D0]Hdef

- CP&10/CPAT4 DILT [BDO]

- CP&10/CPA14 DILZ [16D0]

- CPA10/CPAT4 DILS [24D0] |

Module Properties x| = r
[aperies
Mame: CFE-200-1/71 [m] |S|:| Plug'ln D|L1 [BDD]
Config:  OxB1 - |50 Plug-ln DILZ 16D

Length input [Bytel: 0 Cancel |

Length output (Byte]: 4

Symbalic names: I
Fararneters [ WValue [a
"Monitar SCO" ehahled
"Monitor parameters” enahled

"Behaviour after SCO signal®
"Behaviour after 8CO"

"Output format!

"Channel 0: Lower limit active"
"Channel 0: Upper limit active"

"Channel 0:Overloadishort circuit’

"Channel 0: Manitor wire fracture”
L]

Signal rermains switched off
Yout switch on again
Sign+12hit right side
enahled

enahled

enahled

disahled hd
2

11/12/2005
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PLC Configuration - Adding the valve bank

. Next add the MPA1S module

. Click on the module in right
pane after insertion and then
click on the Properties button
to see all of the options for
this module

Module Properties

Mame:  MPATS: VPAT-FB-EMS-8 [8D0]

Length input [Byte):
Length output [Byte]: 1
Symbalic names: v

Config:  O0x20
0 Cancel |
[=

Parameters [ Walue

"Maonitar Youthval®
"Channel 0: Fail Safe”
"Channel 1: Fail Safe"
"Channel 2: Fail Safe"
"Channel 3: Fail Safa"
"Channel 4: Fail Safa"
"Channel 4: Fail Safe”
"Channel B: Fail Safe"
"Channel 7: Fail Safa"
1

enahled

Use Properties CPX-System
Use Properties CPX-System
UUse Properties CPH-Svstem
Use Properties CP¥-System
Use Properties CPX-Systam
Use Properties CPX-System
UUse Properties CPH-Svstem

Use Properties CPX-Systemn _ILI
»
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x|

Baze parametersl DF parameters  [nput/Olutput |User parametersl [Eroups

b ax. lenath of input data: G4 Bute
b ax. lenath of output data: B4 Bute
bax. length of in-Aoutput data: 128 Byte
Max. number of modules: an

B

- MidiMani DIL2 [1600]

- Midi/Maxi DIL3 [24D0]

- Midi/Maxi DIL4 [3200]#det
- CRAT0ACRAT4 DILY [BDO]
- CPA10/CPAT4 DILE 1BDO]
- CPA10/CPAT4 DILS [24D0]
- 150 Plugln DILT [B00]
- 150 Plugln DILZ [160:0]
- 150 Plugln DIL3 [2400
- 150 Plug-n DIL4 [32001Hde

- MPATS: YMPAT-FB-EMS-5 | Propetties |
- MPATG: YMPAT-FE-EMG-8

- MPAZS: WMPAZFEB-
- MPAZG: YME

Select »>

<< Delete |

e B/ Byte &

SMLC Profibus DP Master

I b odule parameters

Length of input data; ¥ Bute
Length of output data: 3 Bute
Length of in-/output 15 Byte
Mumber of modules: 4]

Selected Modules
- CP%-FB13: DP-Slave [DPY1)
- CP%-BDE-8D [8D1/8D0)
- CPR-2E-UA [281]
- CP3-280 U [284]
- MPA1S: VMPAT-FB-EMS-3 [8D0]
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PLC Configuration - Verify the FESTO configuration

At this point your configuration
should look like this.

Baze parameters I DP parameters  Input/Output | |Jzer parameters I Groupz I Module parameters

If the order of the modules

bl aw. length of input data: G4 Bute Length of input data; ¥ Bute
does not match exactly the b ax. length of output data: E4 Bute Length of output data: 2 Bute
physical configuration then Maw. lenath of in-foutput data: 128 Bute Length of in-/output 15 Byte
you need to fix it before P ax. number of modules: 30 Mumber of modules: b
proceeding- If necessary [ Input Modules Selected Modules
delete and re-select modules E38 Cutput bodules - CPXFE13: DP-Slave [DPVT]
to get them into the proper -- In-/0utput Modules CF-80E-80a [3D1/200)

- Empty Modules i CP-28E LA [241]

position.

TIP - If you want to append a
module click on “Selected
Modules” before clicking the
Select button. If you want to
insert a module click on the
module you want to insert
before and then click on
Select.

11/12/2005
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Select |
<z [Melete |

- CPR-208cU7) [284]
L MPATS: WMPAT-FB-EMS-8 [3D0]
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PLC Configuration - User parameters for the FESTO node

. Go to the User parameters tab
o Here was see the settings for Baze parametersl OF parametersl Iput A0 koLt Uszer parameters I [Eroups I todule parameters

the bus coupler itself.

. To change a value double click Length of uzer parameters in butes: 13 : v
on it. The values will toggle Fararneters | walue | Allowed Val
through all of their possible "Monitor SCE" active Bit(0y 1 0-1
settings. "Manitor SC0" active Bit{1y 1 0-1

"Monitor Vout* active Biti2y 1 0-1
"Monitor Veal® active Biti3 1 0-1
"Monitor SCW" active Biti4 1 0-1
"Fail Safe" Jze Properies CPH-System Bitareald-1)
"Force Mode" Jze Properies CPH-System Bitarealz-3)
"Bystem start with® ExternallDefault-Farameter Bit(gy 0 0-1
"Diag.Buffer - Mode" Record continually, remanent Bitareald-1)
"Diag.Buffer - Errar end” Record Comingfgoing Biti3 0 0-1
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PLC Configuration - Group parameters for the FESTO node

. Go to the Groups tab

. Here you can set the group
membership and Sync/Freeze
modes for this node.

. This topic is beyond the scope of
this tutorial.

11/12/2005

Baze parametersl OP parametersl | Lt Lkpk I User parameters  Groups

Freeze Mode: @
Syrc. Mode:  [F

| todule parameters I

Group Membership

| Sync. Mode

| Freeze Mode

GEr1
Gr 2
Gr3
GEr 4
Gra
GrE
Gry
Gra

HOMOM M M OH MM

BOOMDOMDOM MG MMM

[Global Group Properties

SMLC Profibus DP Master
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PLC Configuration - Module parameters for the FESTO node

. Go to the Module parameters

Baze parametersl OF parametersl | putTutput I Ilzer parametersl Groups Madule parameters
tab
. Here we can set the Module
parameters for this node. Index | Mame | YValue | Defa.. | hin. | EES
Enablelians Yes | =|Yes

. TIP: Leave the default setting
EnableDiags = Yes. This allows
you to retrieve diagnostic
information from this module.
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PLC Configuration - Assigning the I/O variable names
B---SMLC Hhl - /D Canfiguration

In the PLC Configuration tree
expand the Wago 750-430
module. We see that there is
one byte of data. Expand the
byte and we can see the
individual 1/O bits on this
module.

Double click on that AT for Bit 0
and enter the I/O point’s name.

This automatically creates a
global variable in your program,

allowing you to access this input.

TIP - use a naming convention
to help you identify physical I/0
point amongst your program
variables. We like to use the io__
prefix to indicate that it is a
physical /O point. The b
indicates that it is a boolean (or
bit) value. The rest of the name
should provide a meaningful
description of the device
connected to this point. E.g.
io_bJogFwdPB.

11/12/2005

B

B

H--HMIModbus Interface (RTLU SerialTCP Etherneti[F1¥]

--------- WAGD IEEE-1394 11O Bus[FIx]
--------- Festo Ethernet W0 Bus{FIx]
H---SWLC Built-in NO[F ]

B---SMLC Profibus DF Master[YAR]

SMLC Profibus DP Master

El--AWAGO TE0-3233MAR)

--------- 740-333 Mo Pl Channel
E--750-430 8 DIF24 VDCi3.0 s
B AT %IB5; BYTE;

...... io_bagolni|

--------- AT %[¥2.11: BOOL; (* Bit3 %)
--------- AT %[¥2.12: BOOL, (* Bit4 %)
--------- AT %I[¥2.13 BOOL; (* Bit5 )
--------- AT %[¥2.14: BOOL, (* BitB %)
--------- AT %I[¥2.15 BOOL; (* Bit 7 %)
E--T50-530 & DOJ24 V DCI0S A
E--FESTO CP¥-Terminal[VAR]

E--CP¥-FB13: DP-Slave [DPY1]
1--CPH-BDE-BDA [BDISDO]

(P ZAE-U [2A]

- (P 2AA- U [2A4]

- MPA1 S VMPAT-FB-EMS-5 [8D0]

28



PLC Configuration - Assigning the I/O variable names

. Fill in the rest of the Wago 1/0
point names.

11/12/2005

E--AAGO T50-233[WAR]

-

B

--------- T60-333 Mo Pl Channel
E--7a0-430 2 DK24% DCI3.0 ms

AT %1BS: BYTE;

--------- io_tWWagolnt AT %lx2.8: BOOL, (*Bit0*)
--------- io_tWWagoln2 AT %lxZ.9: BOOL,; (* Bit1 *)
--------- io_thWagoln3 AT %2.10: BOOL, (* Bit 2 *)
--------- io_tWWagolnd AT %211 BOOL, (* Bit3*)
--------- io_thWagolng AT %2.12: BOOL, (* Bit 4 *)
--------- io_tWWagolng AT %l<2.13: BOOL, (* Bit5*)
--------- io_tWWagoln? AT %2.14: BOOL, (* Bit6*)
--------- io_tWWagolng AT %l<2.15: BOOL, (* Bit 7 *)

B---7a0-530 8 D024V DCi0.a A

AT %GBT BYTE,

--------- io_tWWagoOut! AT %Qx3.8: BOOL; (*Bit0*)
--------- io_tWWagoOut2 AT %Ex3.9: BOOL, (*Bit1 %)
--------- io_tWWagoOuotd AT %Ox3.10: BOOL, (FBit2*)
--------- io_tWWagoOutd AT %Ex3.11: BOOL, (*Bit3*)
--------- io_tWWagoOuots AT %Ox312: BO0L, (FBit4 %)
--------- io_tWWagoOuth AT %Ex3.13: BO0L, (FBit5*)
------- Ho_hiWagoOut? AT %0X3 14 BOOL, (* Bit 6 %)
--------- io_tWWagoOuts AT %ax3.15: BO0L, (*Bit7 *)

B--FESTO CP¥-Terminal[VAR]

SMLC Profibus DP Master
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PLC Configuration - Assigning the I/O variable names

E--FESTO CRM-Terminal[WAR]

. Fill in the Festo I/O point names. &) CPY-B0E-80A [BDUSDO]

. Note that the analog inputs and outputs are B AT %IB8: BYTE;
Words e e in_hFestolnt AT %[<4.0: BOOL; (* *)
--------- io_hFestaln2 AT %Ix4.1: BOOL; {*Bit1
*  Note that our valve bank has two two-way L. in_bFestoln3 AT %IX4.2: BOOL: {* Bit 2%
valves and two single way valves. Thetwoway | io_hFestolng AT %I1%4.3: BOOL, (* Bit 37
valves use one output to open the valve andone | io_hFestoing AT %1X4.4:BOOL; (" Bit4
output to close the valve. The single way valves Io_hFestolnf AT %1x4.5: BOOL, " Bit 373
re open When on Closed When Off --------- i0_bFestolnT AT %¥4.6: BOOL, "BitE ™)
a p ! R S N io_hFestalnd AT %IX4.7: BOOL, (*Bit 7 %
. Always refer to the vendor’s documentation to - AT %081 0 BYTE;
understand how the bits, bytes and wordsare = i0_hFestaOut! AT %@x5.0: BOOL, (*BIt0™)

--------- i0_hFestoQutz AT %QK8.1: BOOL, (* Bit1 %)
--------- io_hFestoQut3 AT %aH5.2: BOOL, (*Bit2%
--------- io_hFestoCutd AT %0OHS.3: BOOL, (*Bit 3%
--------- io_hFestoQuts AT %0K5 4: BOOL, (*Bit4 ™)
--------- io_hFestoQutf AT %0X5.5 BOOL, (*Bita™
--------- io_hFestoQuty AT %0K6.6: BOOL, (*Bit6*)
--------- io_hFestoQuts AT %0KA.7: BOOL, (*Bit 7
B C P 2ZAE- LN [2A4]]

------- io_wFestoAin AT %IB3: WORD,

------- io_wFestoAin2 AT %IB11. WORD,

Bl CPH- 285U [2A8]

j io_wFestoAoutl AT %OB11: WORD;,

------- io_wFestoAout2 AT %COB13: WORD:

E--MPAT S WMPAT-FB-EMS-8 [3D0O]

mapped to a particular device.

io_hFestovalvel Open AT % QX786 BOOL, {* Bit1
0_hFestovalvelClose AT %79, BOOL, (* Bit
io_hFestovalve2Open AT %QXT.10: BOOL, {FBi
0_hFestovalveZClose AT %07 11: BOOL; ("B
0_bFestoValve3 AT %QXT 12 BOOL; (* Bit 4 %)
o_bFestoValved AT %07 13 BOOL; (*Bita *)

11/12/2005 SMLC Profibus DP Master



PLC Configuration - Testing the Configuration

At this point you should be able to log intoyour 7 .f”—“FEStDO”” AT %0%3.0: BOOL, (" Bit0 ™)
SMLC and download this I/O configuraton. [l i0_bFestaOuts AT %C45.1: BOOL, (* Bit 1 %)

If the bus couplers have been powered up you ﬂ".fc'—t'FESt”O”E AT %0%3.2: BOOL, ("Bt 27
should see Bus Fault indications beforeyou /7" Mo _bFestoOutd AT %05 3 BOOL, (" Bit37)
have downloaded the program. If you have /7 [io_bFestaOuts AT %0x5.4: BOOL, (" Bit 4 %)

configured everything correctly the Bus Fauit /= [Jin_bFestoOuts AT %GiK5.5: BOOL, (* Bit 5 %)
indicators should go out after the programhas /4 [Jio_bFestoOut? AT %Qx5.6: BOOL, (*Bit 6%
been downloaded. If the Bus Fault indicatordo /7 = [io_bFestoCutd AT %GXS.7: BOOL, (*Bit 7 %)
not go out then proceed to the troubleshooting B CFH-ZAE-UN [2A]]

section of this tutorial. H--io_wFestoAinl AT %IB9: WORD; = 0

If the Bus Fault indicators did go out then you B--io_wFestoAinZ AT %IB11:WORD =0

can proceed to test your 1/0. Go to the PLC B CPH-2AA- LI [284]

Configuration tree and toggle the Output points --io_wFestoAout! AT %0B11:WORD; =0

by clicking in the square before each point (or B--i0_wFestoAout? AT %QB13: WORD; = 3000

click to enter an analog value).
Note: the inputs will not be updated unless you

E--MPATS: YMPAT-FB-EMS-8 [8D0]
B AT %0815 BYTE; = 12

are actually using them in your programoryou ~ T~" [Jio_bFestovalvel Open AT %Qx7.8: BOOL, (*E
have checked the “Update unused I/Os” opton == B io_bFestovalvel Close AT %QX7.9: BOOL, (|
on the General tab of the Target Settings. [Jio_bFestovalve20pen AT %Qx7.10: BOOL, (*
Note: in version 2.0.2 of the SMLC firmwarethe [io_bFestovalve2Close AT %QX7.11: BOOL,
unused inputs may not update correctly evenif B io_bFestovale3 AT %QX7.12: BOOL, (* Bit 4
you have checked the box on the target settings [Jio_bFestovalved AT %0X7.13: BOOL, (* Bit 5

if you have more than one PROFIBUS node. If

this is the case, uncheck the check box and

usg the. Inp.UtS n your program, even in Junk io_hFestolnl  io_hFestoln2 io_hFestoln3 io_hFestalnd hJunk
logic. This will allow the inputs to update | [l - 1
correctly on the PLC Configuration screen. ! ' L .
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Troubleshooting the network

. The first steps in troubleshooting a PROFIBUS network are to check the obvious things

. Are all nodes powered up? Plugged into the network?

. Is the network properly terminated (terminator turned on only at the ends of the network)?
. Are the station IDs properly assigned to match the nodes?

. Have you created the configuration properly? Do all of the modules match the configuration perfectly?
Did you include the correct modules for the node itself (the No Pl Channel for Wago, the Status/No
Status/DPV1 for the FESTO CPX).

. Try powering down all of the nodes and doing a clean all | rebuild all in CoDeSys. Download this and
power all of the nodes back up.

. The 1/0 modules may provide status information that can direct you to the problem. For example,
Wago bus couplers will flash an error code (blink code) that can pinpoint specific problems. Refer to
the Diagnosis section of the Wago Profibus Bus Coupler manual (provided on the CDS-SDK CD in the
Wago documentation folder).
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Troubleshooting the network using the BusDiag library

array of bytes that indicate the status ofthe hus

Thiz is an example of using the DiagGetBusState function from BusDiag.lib. The Exendedinfo output returns an

GetBusState
DiagGetBusState hGetBusStateReady
ENABLE READY —
—DRIMERMAME STATE—
—DEVICENUMBER ~ EXTEMDEDINF Of—abBusinfo
If none of the previous trouble shooting tips worked its time to use the
El--abBuslnfo

BusDiag function blocks.

Insert the DiagGetBusState function block.

It is not necessary to fill in the DRIVERNAME or DEVICENUMBER inputs

The EXTENDEDINFO output is an array of 130 bytes declared like this:
abBusInfo: ARRAY [0..129] OF BYTE;

Run the program and look at the contents of the abBuslInfo array.

abBusInfo is a map of the network showing the status of each slave
device. The slave’s network ID is the offset into the array. In this example
device 2 is the Wago 750-333 and its status is 7. The FESTO CPX is
node 3 and its status is 3.

11/12/2005 SMLC Profibus DP Master

abBusinfo[0] =0
abBusinfo1]=10
ahBusinfo[2] =7
ahBuslnfa[3] =3
ahBuslnfa[4]=0
ahBuslnfa[s] =0
ahBuslnfals] =0
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Troubleshooting the network using the BusDiag library

This iz an example of using the DiagGetState function fram BusDiag.lib. The Exendedinfo autput returns an
array of bytes that indicate the status of the node. You don't need to fill in the Drivertame or DeviceMumber inputs.

DEVICEMUMBER  EXTEMDEDINFO—abExtendedinfo
BUSMEMBERID

3

. Insert the DiagGetState function block.
. It is not necessary to fill in the DRIVERNAME or DEVICENUMBER inputs

. The BUSMEMBERID is the station address of the slave whose status we
wish to read.

. The EXTENDEDINFO output is an array of 100 bytes declared like this:
abBuslInfo: ARRAY [0..99] OF BYTE;

. Run the program and look at the contents of the abExtenededInfo array.

. Refer to the vendors documentation to determine the meaning of the
status bytes.

11/12/2005 SMLC Profibus DP Master

Bl

GetState
DiagGetState hiGetStateReady
EMABLE READY { }
—DRIMNERMAME STATE—

abExtendedinfa

------- abExtendadinfo[0] = 0
------- abExtendedinfo[1]= 12
------- abExtendadinfo[2] = 0
------- abExtendadinfol[3] = 1
------- abExtendadinfo[4] = 5
------- abExtendedinfo[5] = 158
------- abExtendadinfolg] = 0
------- abExtendadinfo[7] = 0
------- abExtendadinfo[2] = 0
------- abExtendadinfo[d] = 0
------- abExtendedinfo[10] = 0
------- abExtendedinfa[11]=10
------- abExtendedinfol12] =0
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DPV1 Communications

. Recall that we inserted the
SysLibDPV1ex.lib earlier (if you didn’t
do this then now is the time).

. This library provides the DPV1_Read
and DPV1_Write function blocks

. The Ex versions add error status

. DPV1 provides asynchronous
read/write capability between devices
that support it.

. Not all PROFIBUS slaves support
DPV1 communications. Refer to the
vendors documentation be sure.

. DPV1 uses the concept of slots. These
slots may correspond to physical
modules/slots or virtual.

. Each slot contains data, accessible by
an index

Standard.lib 7.7.04 09:17:22

lecSfc.lib 7.7.04 09:17:22
SysLibDPY exlib 10.6.05 10:4

Liillib15.6.05 10:51:38
busdiag.lib 7.7.04 09:17:20
SMLC i 9.9.05 09:49:56

- —

-
P A
4| | »

F

------ DF1_ReadEx [FE)

-] DPVI_Wiie [FB)

...... DP%1_writeE « [FB)

FURCTION_BLOCK DPYW_Read
WAR_IMPUT

EMABLE.BOOL,

Device:MNT;

StationAddrIMT,

SlotIMT,

IndexIMT,

ll_Lfn:INT:

DPY1_READ

—EMABLE : BOOL Ready: BOOL|—

—Device D INT State W1 State—
—StationAddr : INT Size  INT—
—{Slot: INT

—Index : INT

—Len  INT

—huffer : DWORD

. DPV1 supports 0-255 slots per device with 0-255 indices per slot. Each index may contain up to 240 bytes
of data. Refer to the vendor documentation for the device to determine what it supports.
. In our example we will communicate with a FESTO CPX-FB13 which supports slots 1,2,3 and 100-147.

Slots 1 contains system parameters, Slot 2 contains Channel-specific module parameters and Slot 3
contains indexed addressing of objects. Slots 100-147 contain Module data and module parameters.

11/12/2005
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DPV1 Read

hReadReady

ReadTest
hTestRead DPV1_ReadEx
B ENABLE Ready
1qDevice State—iReadState=3
IStationAddr Size—iReadSize=16
iReadslot=1—+5I0ot Error—abReadError

iReadindex=16-Index
iReadLen=16-Len
ADR{ahReadData)huffer

. Insert the DPV1_ReadEx function block.
. Enter O for the Device input (or leave blank)
. The StationAddr is the station address of our node (3)

. In this example we will read from Slot 1 - System Data, Index 16 which
contains 16 bytes worth of data.

. We can see that executing the function block returns a state 3 which
indicates Done, without error. A state of 4 indicates Done, with error.

. The function block tells us that it was able to read 16 bytes.

. The read data is placed into the input buffer that we passed the address of
to the function block. abReadData is defined as ARRAY[0..239] OF BYTE

. If an error had occurred (state = 4) then the error status would have been
placed into abReadError which is defined as ARRAY]0..7] OF BYTE.
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B--ahReadData
------- ahReadDatal0] =1
------- ahReadData[l]=0
------- ahReadData[2] = 31
------- ahReadData[3]= 34
------- ahReadDatal4]=0
------- ahReadData[s]=0
------- ahReadDatalg]=0
------- ahReadData[f]=14
------- ahReadData[8] =0
------- ahReadData[@]=0
------- ahReadData[id]=10

E--abReadError

....... abReadError[0] = 0
....... abReadError[1]= 0
....... abReadError[2]= 0
....... abReadError[3]= 0
....... abReadError[d] =0
....... abReadErrar[] =0
....... abReadErrar[B] = 0
....... abReadError[7] =0
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DPV1 Read w/Error
=l

noog| & ahReadData
000&| E--abhReadErrar
noog e abReadError[0] = 54
ooyl e abReadError1]1= 1494
ooog e abReadError2] =178
oooss e abReadErrorf3]=0
ooto o e abReadError4] =0
oot1 e abReadError[a] =0
ootz e abReadError[@] =0
ReadTest
hTestRead OPFYl ReadEx hReadReady
1 EMABLE Ready : . 1]
1qDevice State—iReadState=4
I StationAddr Size—iReadSize=4
iFeadSlot=1—45lot Error—ahbReadError
iFeadindex=1—4Index
iReadLen=16—Len
ADRfabReadDatai—buffer

. In this example we try to read an invalid Index (1) for Slot 1. The function block returns State 4 (Done, with
Error) and we can see the error codes in the abReadError byte array.

. Refer to the vendor documentation for the meaning of the error codes.
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DPV1 Write

D006 E--akwriteData

ooy e--ghiriteDatall] = 1
ooos ------- abviriteData[1]=0
onos ------- abvwiriteDatal2] =0
o110 ------- abvwiriteDatal3] =0
0011 ------- abviriteDatal4] = 0
oA T : LNt m T md s TS — T

.........................................

hriteReady

_ WiriteTest
hTestirite DPV_WriteEx
— N ENABLE Ready
—Device State—irite State=3
I StationAddr Size—iriteSize=1

iSlot=1—5lot Errar—akbviriteError

ilndex=65—Index

iLen=1—4Len
ADREwWrteData)qhufer

For our DPV1_Write example we will clear the diagnostic memory of the CPX-FB13 by writing to Slot 1, Index

65.

Insert the DPV1_WriteEx function block. The Device input is O (or blank), the station address is 3, the slot
number is 1, the Index is 65 and the length is 1

Enter the value you wish to write into the abWriteData array which is defined as ARRAY[0..239] OF BYTE
Send the message. In this example we can see that the State is 3 which is Done, No error
Always refer to the vendor documentation for the details on which slots and indexes are available to write to.
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Conclusion

This concludes the SMLC/PROFIBUS DP Master tutorial
PROFIBUS and PROFIBUS DP are registered trademarks of PROFIBUS International.
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