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1-1 lJ '_1—’—'-’ PC versus PLC

What a PC based system needs to support on
PROFIBUS?

/1N

detailed diagnostic

/1\

sync and freeze
fail safe

71\

/1N

data formats and data consistency
DP extended functions

71\

71\

deterministic (repeatable cycles)

/1\

control over the network and the application
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class 1 master -

@ central controller which exchanges data with the
connected I/O devices (slaves)

@ determines the baudrate
@ handles the Token

® several class1 masters are permitted, typical devices are
PLC, PC

class 2 master -
® diagnostic and startup tool, typically a configuration tool
@ can control one slave at atime

VAN

VAR

slave station -

VAR

(® passive station which acknowledges messages or answers
per request

EMEM PC-based-chapter2
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2 master- master, master- slave communication

Class 1 Master Reading Slave Diagnosis, Class 2 Master

Upload,Download
<

Activating Bus Parameter. Download,
c(tivating/,Deact. Slaves, Operating Mode

Reading Diagnosis
Parameter Assignmgnt

Reading Diagnosi Configuring
: Address Change
Parameter Assignment
Configurir%g Reading Configuration
Data Exchange Reading 1/0
Broadcastg Controlling of one Slave

Alarm Acknowledgment Acyclic Services

Acyclic Service

a device can consist of multiple functions, e.g... classl and class2, class1 and slave

SIEMENS PC based-chapter?
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71\

A device can consist of multiple functions, e.g.. class1 and
class2, classl and slave, which allows:

® a simple master master communication via the master -
slave combination

@ whenever one master has the token the other PLC can be a
slave to this master

PLC1 - master and slave | ‘
[

iu I I ‘i
PLC2 - master and slav
, sl T (G
m PC-based-chapter2
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¢ Master - Master communication by using a DP-DP gateway
® combination of two mono master systems

® simple data exchange between the two masters up to 244
byte

W PC-based-chapter2
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Interoperability E=5"

I\

< Open Configuration permits Plug and Play

PROFIBUS
configuration tool

Electronic Device Data Sheets (GSD-file

T L) =

. , o2l N I~

[ 7% 1111 looc.; I..I.";. =
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11117 _ o S
1_ IQULS _T device descri ption

(A

< GSDfile

@ each slave or master class 1 device on PROFIBUS DP
needs to have a device description file, the characteristic of
each PROFIBUS-DP device is described in the GSD-File

@ the GSD-file contains all device specific parameters e.g..:

<= Supported Baudrate

<= Supported Message Length

<= Number of input / output data

<= Meaning of diagnostic messages

<= Options for modular devices e.g.. which are available

@ text file (ASCIl-format)

® each configuration tool relates to the GSD information

EMEM PC-based-chapter2
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TIITTIT device description Gt

® GSD-Files are created by the device vendors

@ the PROFIBUS Trade Organization provides an GSD-Editor
which makes it very easy to create GSD-Files

@ the GSD-Editor contains a GSD-Checker which guarantees
the conformance of the GSD-Files to the PROFIBUS
standard

@ a library of GSD-Files will be provided at the PROFIBUS
web page: http://www.profibus.com

EMEM PC-based-chapter2
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DP compared

PROFIBUS

Interface Center 50 =

Government - defines general rule
PTA - defines school relevant rulef
Parents - define kid related rules

S
s = Configuration tool

and school specific rules

Principal - responsible for the general rules 2 Master

Teacher with Anna and Franl~< = modular device

A3

SIEMENS
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11_1 1 . . P .
11117 device description .,.,

#Profibus DP (M)
:<PRM-Text Def List> (0)
PrmText = <€—— parameter text (O)

EndPrmTEXxt

;<Ext-User Prm Data Def List> ]|](0O)

ExtUserPrmData = <€—— ext. user parameter data (O)

EndExtUserPrmData

;<Unit _Definition_List> (M)

GSD_Revision=1

Vendor_Names= — mandatory general data (M)
:Slave specific data (M)

rreeze_mode_supporteds <€ generic slave data (M)

:User Prm data

<—— (device related slave data (O)

;Unit diagnostic

;<Module Definition List (M)

Module = <€ |/O definition (M)

EndModule

E ME N ' PC-based-chapter2
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1_1 l J 4'Jd  Device details

Interface Center = =

Y | generic slave data el

Feoe+423 461 2174 &

A ey

Freeze Mode supp=1 synchronization of Input data

snap shot of Inputs

Sync_Mode supp=1 synchronization of output data

71\ /1N

TARY

rd
~

e.g. drives start at the same moment

A master should support Sync and Freeze functions
Sync and Freeze is application driven

The application interface needs to offer a capability
for the user to activate this commands on
application demand

Sync and Freeze commands are related to groups

ﬁ_ E ME Ns PC-based-chapter2
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Master

data “a” to Slave 1

data “a” to Slave 2

data“

PROFIBUS +. %

Interface Center .

L Jofrmon Ciby, “{-

phys. Outputs

a’ to output

DX data “a’to Slave 3

data”

a’ to output

data “a” to Slave 4

data”

a’ to output

Sync __broadcast to all Slaves

data” a”

to output

data“a” to output

vVVYyVvYYy

data”a” to output

J gt

data”’b” to output

data”a” to output

vVYVYY

(group 2) P
data “b” to Slave 1
data “b” to Slave 2
data “b”to Slave 3
data “b” to Slave 4
Unsyng broadcast to all Slaves <
(group 2)

PC-based-chapter2
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Master < Slave phys. Outputs
broadcast to all Slaves
i o) - data“b” to output
b data’b” to output ¢&[
........... data”b” to output » synchronized
b data”b” to output >
data “c” to Slave 1 Q) data“c” to output >
data "c” to Slave 2 |(2) data’c” to output ¢ gt
DX data “c”to Slave 3 &) _________ data’c” to output >
data “c” to Slave 4 Q) data”c” to output >
E MEN PC-based-chapter2
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L GSD details

-—. . Interface Cl"-!'liel'.-:-‘l- Tk
, generic slave data S

Fail Safe=1 - 1 means slave supports fail safe function
Indicates the behavior of the slave in case of a failure
(interrupted communication, watchdog expired, )
the fail state is usually  Ofor outputs, in case of a fail
safe device the device is either keeping the last value
or is switching to a defined dummy value

Parameterize: ET 200M [IM153-1] #3 <> Ed
Parameter Name Value il oK

17 |Lim:hold last value Mo —

_ Cancel
17 | Linmdummy value output T'es
17 | Lim:diagnostic alarm enable ies Select .
18 |Lirmdurnmy value channel O 1

Hex. ..

18 | Limdurmy walue channel 1 1]
18 |Lim:dummy walue channel 2 1 _I Delete
18 |Limdurmy walue channel 3 1] Help
18 | Lirmcdurnmy value channel 4 1 ll

% make sure your selected PC interface supports this function
. E : PC-based-chapter2
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Tl ) DP Master modes =g

/1N

Each Master system has to have the following
modes (based on the standard)

Off-line

@ initial status, no communication

/1N

/1\

Stop

® Token exchange

@ FDL requests

@ class 2 communication

@ no communication between the Master and Slaves

EMEM PC-based-chapter2

Date 3/17/98, page 16



1111) <ol
Tl ) DP Master modes =g

¥ |
Clear

/1N

® Master parameterizes and configures the Slaves

® switch to data exchange (with outputs =“0")

71\

Operate

® regular application driven communication

a Master needs to allow the interface to control the
different modes

/1N

EMEM PC-based-chapter2
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BB

Master control  EzZ5

/1N

Application control:

@ Watchdog between master interface and application

VAR

Bus control:

@ AUTOCLEAR - in case of failures on the bus

® or application driven

PC-based-chapter2
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1 1 J J J DP-Master/Slave

Interactions

Interface Center . .

< Slave state machine

Power_ ON/
Reset

Y

'—’@@ Parameterization
(—

Set Prm, OK
\

‘7@9 Configuration
<—

Chk_Cfg, OK Diagnostic

—( DXCHG Data Exchange

EME : PC-based-chapter2

Date 3/17/98, page 19



X : -1 dJ  pp-Master/Slave
1__ \ J Interactions

z Slave State Machine

Power_ ON/
Reset

Y

e

<—

! Set Prm, QK\

‘7@9 checked via diagnostic request
< /

| chk_cfg, ok

DXCHG

m PC-based-chapter2
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1111) . ol
TTT — Parameterization gt

Parameterization

VAN

@® parameterization will be sent once after Power On or Reset
@ first 7 bytes are mandatory for every Slave

® mandatory parameterization consists of:

<= Response Monitoring Time

<= Tgpr TiMe for Master/Slave Timing

<= Freeze / Sync Mode

<= Lock or Unlock Slave for This Master

<= Assignment of Group Allocation(Group ldent Number)
<= Master Address

<= |[dent Number

@ Slave response with short acknowledge as confirmation

EMEM PC-based-chapter2
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J. .l J 4] L gyl
. B Parameterization St

: Mandatory Parameterization

SD LE LER SD DA SA FC DSAP |SSAP |DU.. FCS ED

68H X X X 8x 8x X 61/3D |62/3E |X.. X 16H
I
|
Octet 1 I I 0
l— Reserved
Reserved
Reserved

WD_ON-=1, That Is, Response Monitoring Activated
Freeze Req (Slave Is to Be Operated in the Freeze Mode)
Sync_Req (Slave Is to Be Operated in the Sync Mode)

Lock

Unlock
Lock|Unlock | Meaning
0 0 Min TSDR and Slave-Specific Diameters Are Allowed to Be Overwritten
0 1 DP-Slave Is Enabled for Other Masters
1 0 DP-Slave Is Disabled for Other Masters; All Parameters Are Picked Up
1 1 DP- Slave Is Enabled for Other Masters

E ME N PC-based-chapter2
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1 1 _1 1J . Sl
— Parameterization Gz

Qctet 2 0
| L rrr
L1 T T 1T 1T 1
Qctet 3 0 WD_Fact_1
rrrrrrrrrri
(\)(m [ E . lo WD Fact 2 TWD (s) =10ms *WD _Fact_1*WD_Fact_2
|\_rI\I|I|I|I|I|I
TSDR
QOctet 5 0
\rII\IIIIIIIIIII
Octet 6 0 ldent Number high
| L ririri
I N I N I
Octet 7 0 Ident Number low
|\_r|I\I|I|I|I|I|I
Group_ldent
EMEM PC-based-chapter2
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device related parameterization

VAN

@ each device can use Octets 8 - 244 for device/module-
related information

@ can include startup information

® can be used for adjusting values or levels (takes the place
of DIP switches)

PC-based-chapter2
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1 l -1 4'J  parameterization

Interface Center .- .

GSD information e s st

PrmText=1 text reference 1, used for the configuration
tool

Text(0)="disable" value Omeans disable, value 1lmeans

Text(1)="enable" enable

ExtUserPrmData=1 "Diag Alarm" data reference 1, 1=default, range 0-1
Bit(5) 1 0-1

Max_User Prm_Data Len=171 maximum user prm data
Ext User Prm_Data Const(0)=\ with default of 3 bytes
0x40,0x60,0x00

Ext User Prm_Data Ref(1)=1 byte 1 relates to data reference 1

EMEM PC-based-chapter2
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Parameterization /[

GSD information

Interface Center

¢ GSD file parameterization information

® just device related information

PC-based-chapter2
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Parametenze: ET 200M [IM153-1] #3 <>
Parameter Name Value il 0K
1 Diagnostics Alarm enable —
Cancel

1 Procezs &larm enahle

Z |Analog-value format Diagnostics Alarm

1 Start-up for ref. factual conf. =

: : dizable 0K
1 module change during operation ‘enahle
Cancel

Parameter Yalue: |1

m PC-based-chapter2
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Interface

Parameterization [fF#

GSD information

¢ GSD file parameterization information

@ module related information

PC-based-chapter2
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PROCESS FIELD BLS PROFIBUS

Interface C
=Y NN Jo
iml@lg

Parameter Name

Out:typefrange channel 0

Deactivated

Cancel

‘Parameter Yalue: 00100011

SIEMENS PC based-chapter?
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Parameterization (b

< conventional way

DIP switches to determine the function per channel

analog device 110" I]°

S (LTI
b

jsdfehrgihw[orith Jewlypokjeky jsdfehrgihw[orifth Jewlypokjeky
gadfgsadthsfghjjsfighsfgh gadfgsadfhsfghjjsffghsfgh
fdhsdldajhtviertivetvert fdhsdldajhtviertivetvert

34524 34524

575687356nj8467knggnhngjt 5756873560846 7knggnhngit
rby5yik57859mnnbyt456hn, tby5yik57859mnnbyt456hn,
g76nkbvijyuftisdtOiewrytoeiuoriy g76nkbvijyuftisdtOiewrytoeiuoriy

rywkrowrgowrtohworthorthwrth (@ rywkrowrgowrtohworthorthwrth
rthwrthrwthtryjtyjyuky
7u7

67n
Nn75567nm78m78,0m870, n7556 m87o
m,,90,0p.90.p;0;.;-;/ I

56nu78i

page 1 of 100

P

DIP switches are used, the user needs to open the device, needs tools to set the DIP switches
and has to study a manual in order to set the DIP switches for the proper functions.

SIEMENS
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PROFIBUS

Interface Center

/1N

conventional way with smarter devices

base

—  modul

4 x Al

4 x AO

DO

h

gadfgsadfhsfghjjsffghsfgh
fdhsdldajhtviertivetvert

34524
575687356nj8467knggnhngjt
rby5yik57859mnnbyta56hn,
g76nkbvijyuftisdtoiewryt9eiuoriy

gadfgsadfhsfghjjsfighsfgh
fdhsdidajhtviertivetvert

575687356nj8467knggnhngjt
tby5yik57859mnnbyt456hn,
g76nkbvijyuftisdtOiewrytdeiuoriy

rthwrthrwthtryjtyjyuky
tyly7u79jtyu568566ut
rtinyuivikujkhyjiyuiyuii
thiyukiuio7ujtyujytuoiuky
tyjyukuikyukuiluiliuioliuiluil
6buhyijtiu8o67m8m747567n8
567n75567nm78m78,0m870,
56nu78m, 90,0p.90.

ge 1 of 100

rthwrthrwthtryjtyjyuky
tyjy7u79jtyus68566ut
rtihyuiuikujkhyjiyuiyuii
thjyukiuio7ujtyujytuoiuky
tyjyukuikyukuiluilivioliuiluiil
6buhyijtiuBo67m8m747567n8
567n75567nm78m78,0m870,
56nu78m, 90,0p.90.p;0;.-;/

definition via Handheld terminal

The handheld is still an additional tool you have to understand.

SIEMIENS
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A A AL parameterization
ET TT

I\

< with PROFIBUS

Parameterize: B-4Al-2 DPF #3 <> X|

Parameter Name

Cancel . ofe]e .

El

Select. .

Cancel

you get rid of the DIP switches or the handheld, the additional documentation and the
endcustomer is defining every function in one tool.

&= ! the configuration tool of your selected master board needs to

suEEort this function
; “. PC-based-chapter2
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X : -1 47 Dpp-Master/Slave
1__ \ J Interactions

z Slave State Machine

ower O
Reset

Y

e
<—

Set_Prm, OK
\ 4 — \\\
‘7@9 /checked via diagnhostic request

<—

| chk_cfg, ox

DXCHG

m PC-based-chapter2
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1111 ___.l

Configuration

%

Configuration W

VAN

@ Configuration will be sent once after power on or reset
<= Master sends configurations to Slaves

— any device-specific configuration
— 1/O configuration

® Slave response with short acknowledge as confirmation
<= acknowledge configuration(Short Ack, E5h)

<= Check configuration information for validity

PC-based-chapter2
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1 _1'1 43 Configuration

/1N

Configuration

SD LE LEr SD DA SA FC DSAP | SSAP |DU.. FCS ED
68H X X X 8x 8x X 62/3E| 62/3E X .. X 16H

Identifier Byte

Length of Data
00 1 Byte or Word ....
15 16 Bytes or Words

Input/Output

1. Simp|e format 00 Special Format
01 Input

10 Output

11 Input-Output

Data Unit Size
0 Byte
1 Word

Consistency Over
0 Byte/Word
1 Whole Length

E MEN PC-based-chapter2
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1111 ___.l

Configuration gt

¢ simple format configuration
® max. 16 discrete Input/16 discrete Output in one format

Length of Data
2 Bytes

Input/Output
11 Input-Output

Data Unit Size
0 Byte

Consistency Over
0 Byte/Word

EME : PC-based-chapter2
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{ e

l 1 J '_‘—,—'-’ Configuration m

< Configuration

SD LE LEr |SD DA SA FC DSAP |SSAP |DU.. |FCS |ED
68H X X X 8x 8x X 62/3E| 62/3E | X .. X 16H
]
[ I SO G S G O Special Identifier Byte
Length of Vendor Specific Data
0 No Data
1-14 No. Of Bytes of Vendor Specific Data
15 No Data
) Fixed
2. special format 00 Special Format

Input/Output
00 No I/0

01 One Length Byte for Inputs Follows
10 One Length Byte for Outputs Follows
7916 |5 |4 I3 |2 |1 |o 11 One Length Byte for Outputs and Inputs

Length of Data
00 1 Byte or Word ....
63 64 Bytes or Words

Data Unit Size (byte or word)

Consistency

E ME N PC-based-chapter2
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-‘- -l J J J ) _ :._. ' '.
" T Configuration

/1N

special format - no vendor specific information
0

716 |5 4 I8 |2 |1

Special Identifier Byte

Length of Vendor Specific Data
0 No Data
1-14 No. Of Bytes of Vendor Specific Data
15 No Data
Fixed
00 Special Format
716 I5 |4 I3 |2 |1 |o Input/Output
00 No I/0
Length of Data 01 One Length Byte for Inputs Follows
00 1Byteor Word .... 10 One Length Byte for Outputs Follows
63 64 Bytes or Words 11 One Length Byte for Outputs and Inputs
Data Unit Size (byte or word)
Consistency

ﬂ ﬂ m m ﬂ m «Output & Input Description Bytes Follow,
*No Vendor-Specific Information
m ﬂ m m m *2 Word Outputs, Consistent Over Whole
ﬂ ﬂ ﬂ m *4 Word Inputs, Consistent Over Whole

PC-based-chapter2
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—

Configuration

/1N

7

6 I5 |14 |3 |2 |1 |O

~
o
al
I
w
[N)
[=
o

Length of Data
00 1 Byte or Word ....
63 64 Bytes or Words

Data Unit Size (byte or word)

Consistency

special format - vendor specific information

Special Identifier Byte

Length of Vendor Specific Data

0 No Data

1-14 No. Of Bytes of Vendor Specific Data
15 No Data

Fixed

00 Special Format

Input/Output

00 No I/0

01 One Length Byte for Inputs Follows

10 One Length Byte for Outputs Follows
11 One Length Byte for Outputs and Inputs

ﬂ ﬂ ﬂ m m ﬂ *Output with 1 vendor specific byte
m ﬂ m m m *2 Word Outputs, Consistent Over Whole

*Device specific

PC-based-chapter2
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Configuration

Interface Center > =

GSD information o e

Fai+423 461 2174 0

Module= ext” module definition, text will be displayed

0x04,0x00,0x00,0xAD,0xC4 configuration definition (e.g. only
information)

Module= ext 0x22 module definition, text will be displayed

EndModule defines simple format with 3 output bytes

Module= ext” module definition, text will be displayed

0x43,0x41,0x00,0x15,0xC3 defines special format, 2 byte input and 3

Ext Module Prm_Data Len=1  byte additional information

Ext User Prm_Data Const(0)=\ including module related parameterization
Ox15

Ext_User Prm_Data Ref(2)=237

E MEN PC-based-chapter2
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Interface Center .« = .

L1 AdT  Configuration
1__ Uls J GSD information L e

VAN

GSD file configuration information

@ simple configuration information

Module ="1 Byte DI " 0x10
EndModule
Module = "2 Byte DO" 0x21
EndModule
Module = "3 Byte DX" 0x32
EndModule

m PC-based-chapter2
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Configuration s

InterTace Center
GSD information .

¢ GSD file configuration information

® special configuration information with module related
parameterization

PC-based-chapter2
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Configuration sy

Configure: ET 200M (IM153-1) #3 <
1D Order Number Remarks

1 o004

2 004

3 004

4 131 |eEs7332EHBOOOZRO 240

40 | 06R

5 Select by Order Number for Slaot 4 E3

6 6ES7 322-5RD00-0ABD 4DD - Accept | |

7 6ES7 322-55D00-0ABD 4D0D

8 GES7 322-1BF0=-0AAD gD0 Close -
BES7 322-1FF0=-DAAD a8n0 — 1|

q BES7 322-THF0=-DAAD 8n0
[GES7 322-1BFO0-0AAQ a8n0 Help -

10 ‘BES 7 322-1BF01-0AAD ano |

11 6ES7 322-1FF00-0AAD 8n0 1
BES7 322-1FF01-0AAD 8D0 i

12 BES7 322-1HFO0-0AAD 800
GES7 322-1HF01-0AAD 8D0 T

13 BES7 322-8BF00-DABO 800 1
GES7 322-1BHO=-DAAD 16D0
GES7 322-1EHO=-DAAD 16D0 =]

m PC-based-chapter2
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X : -1 4 pp-Master/Slave
1: \ J Interactions

z Slave State Machine

Power_ ON/
Reset

Y

e
<—

Set_ Prm, OK

2

(7@9 checked viadiagnostic request
< /
| Chk_Cfg, OK

DXCHG

m PC-based-chapter2
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Diagnostics

VAN

Diagnostics

@ diagnostic will be sent twice after power on or reset (at the
beginning and after the configuration is sent) and per
slave request

@ first 6 bytes are mandatory for every slave

@ slave replies with diagnostic information

<= Lock,Sync, Freeze Enabled
<= Parameter Faults

<= Configuration Faults

<= Master Address

<= Profibus ID

<= Device Diagnostics

EMEM PC-based-chapter2
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1 l J J 5 J - - LK : "
- I PROFIBUS 4%

: = , InterTace Center ¥ #.4
Iq;' ,'_I' {1 -{.f'_-.'d merace ¢ 2 |
=Y NSy E=) Reinean Chv, T St
Fau+423 461 2174

¢ diagnostic data structure
® diagnostic data is high-priority data
@® system-wide diagnostic data is standardized (octets 1-6)

® user-specific diagnostic data may also be defined using
octets 7... 244

® user-specific diagnostic data is broken down into:

<= device-related diagnosis
<= identification-related diagnosis
<= channel-related diagnosis

® external diagnosis or status information possible starting
with octet 7

EMEM PC-based-chapter2

Date 3/17/98, page 46



=3 il 53 Diagnostics W

 Johrson City, TH

< diagnostic request/reply structure

Request

SD LE LER |SD DA SA FC DSAP|SSAP]FCS |ED
68H |x X X 8x 8x X 60/3C |62/3E | x 16H

Reply

SD LE LER |SD DA SA FC DSAP | SSAP |DU.. FCS |ED

68H X X X 8x 8x X 62/3E |60/3C | X .. X 16H
I

Octet

Diag.Station_Non_Exist Set by Master

Diag.Station_Not_Ready Slave Not Ready for Data Exchange
Diag.Cfg_Fault Configuration Information Does Not Agree

Diag.Ext_Diag Slave Has Extended Diagnostic Data(High Priority)
Diag.Not Supported Slave Does Not Support Requested Function
Diag.Invalid_Slave Response Set by Master

Diag.Prm_Fault Wrong Parameter Assignment ( Ident Number Etc.)
Diag.Master_Lock Set by Master. Slave Parameterized by Another Master

H

E ME N PC-based-chapter2
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Diagnostics T

/1\

diagnostic data structure

et 2 0

LT
N

Octet 3 0

Diag. Prm_Req Slave Needs to be Parameterized

Diag. Stat_Diag Static Diagnosis - Slave Cannot Provide Valid Data
Setto1l

Diag.WD_ON/OFF Response Monitoring Active/lnactive

Diag. Freeze_Mode Received Freeze Command

Diag.Sync_Mode Received Sync Command

Reserved

Diag.Deactivated Set by Master

Reserved
Diag.Ext_Overflow Too Much Extended Diag. Data

Diag.Master_Add Master Address After Parameter Assignment
(FFh Until Parameterization)

PC-based-chapter2
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< diagnhostic data structure(cont’d)

Octet 5 0

Ident Number High
Octet 6 0

Ident Number Low
Octets 7-244 0

Extended Diagnostic Data

EMEM PC-based-chapter2
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Diagnostic

: device-related diagnosis

Octets 7-244 0

0]0

HENEE length in bytes, including header
@ vendor needs to define the diagnosis

® diagnosis needs to be described in the GSD file

® up to 62 bytes can be defined

w In order to display this information the interface needs
to refer to the GSD file

m PC-based-chapter2
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i LA = =

identifier related diagnostic

VAN

01

length in bytes, including header

® is based on a modular system, each module has one
identifier (configuration byte)

® defect or wrong module can be easily detect

w based on the standard, therefore no additional
description necessary

——— identifier byte O (module 1) has diagnostic
identifier byte 1 (module 2) has diagnostic
identifier byte 2 (module 3) has diagnostic

PC-based-chapter2
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channel related diagnostic

1|0

identifier number

1-short circuit
2-under voltage
3-over voltage
4-overload

@ pre defined failure types

® additional device specific definition

possible 5-over temperature
o 6-wire break
@ definition per module and per channel 7-upper limit exceeded

8-lower limit exceeded

w no additional information necessary | 9-€rror
10-15 reserved

for pre defined failure types, device 16-31 device related
related failure types refer to the GSD
file

EMEM PC-based-chapter2
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PROFIBUS . %
Intesface Center =
Wl +423 5;.; BN

110
HEEEE identifier number
O0l-input R I |
10-output I | | I I | | channel number
11-in/output
001-bit l | I | I
010-2 bit
011-4 b:t error type
100-word
110-2 word
Il 0 OIOIO 0|01 | channel related, identifier 1
|1 010 O 011 |0 | channel 2 (output) has diagnostic
IO O121010J11110] broken wire, bit organized
kN

PC-based-chapter2
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1111] Diagnostic
1__ Jisy GSD information

Unit_Diag_Bit(086)="failure channel 7"

Unit_Diag_Bit(087)="failure channel 8"

Unit_Diag_Bit(090)="channel 1 - short circuit to P"
Unit_Diag_Bit(091)="channel 1 - short circuit to M"
Unit_Diag_Bit(092)="channel 1 - broken wire"

Module="6ES7 322-8BF00-0ABO 8DO" 0x83,0x00,0x00,0x2F,0xC8
Ext_Module_Prm_Data_Len=21

Ext_User_Prm_Data_Const(0)=\
0x15,0x5F,0x04,0x00,0x10,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,\
0x00,0x00,0x00,0x00,0x00,0x00

Ext_User_Prm_Data_ Ref(2)=28

Ext_User_Prm_Data_Ref(6)=29

Channel_Diag(16)="over load channel 1”

EndModule

EME : PC-based-chapter2
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L HJohrsen C

/1N

COM PROFIBUS slave diagnostics view

O: 00 oC 00 01 80 1D 43 10 00O 14
0: 01 05 00 OD 1F OO OO 72 O3 O3
20: 05 08 00 10 OO OO OO OO 0o

standard specific diagnostics

PMO nurmber of the slave: 32797 (0x8010) . Unit Diagnostics

Slave paramEtE_”E'_ad h:"r DP master no.: Unit_Diag_ Bit(106)="channel 2 - short circuit to P"

Response monitoring activated Unit_Diag_Bit(107)="channel 2 - short circuit to M"
Unit_Diag_Bit(108)="channel 2 - broken wire"
Unit_Diag_Bit(110)="channel 2 - load voltage missing"

Device specific diaghostics

channel 1 - short circuit to W
channel 3 - broken wire

E MEN PC-based-chapter2
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¢ Slave state machine

Power_ ON/
Reset

2

e
<—

Set_Prm, OK
\ 4 — \
‘7@:@ /checked viadiaghostic request

<—

| chk_cfg, ok

DXCHG data exchange

m PC-based-chapter2
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|

Data exchange

/1N

/1N

/1\

/1\

Sk
PROFIBUS . %

Interface Center = =

y Jonnson City, TR 4
T, -+ 61 2676~

Fan:+d23 461 2174 ¢

first the master is sending a control telegram to

signalize the change into operate mode

SD LE

LER

SD

DA

SA

FC

DSAP

SSAP

DU..

DU..

FCS

ED

68H |X

68H

FF

FF

X

62/3E

58/3A

00

00

16H

the control command is a broadcast telegram send
to address 127, which will be received from every

device

this telegram will be send cyclic in an interval of 6 X
Watchdog for control function

operate mode means that application driven data
are send to output devices

EMEN
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Fai+423 461 2174 0

rd

: data are send back and force

Isb TLe Tier Isb Toa TIsa Trc Tou TFrcs[ep |
[68H |x [ x I x Ixx  Ixx [x |data !x [16H |

L
Reply
sD_ILE ILER IsD IDA IsA IFcC DU_IFCS |ED Il length of data is determined
68H 1x  Ix x___Ixx  Ixx 108 d\atax 16H through the configuration

AAY

till Slave response with high priority

SD LE LER |SD DA SA FC DU I FCS |ED
68H [x X X XX XX X data I X 16H
Replv

SD LE LER |SD DA SA FC DU..IFCS |ED
68H |Xx X X XX XX 0A data X 16H

re

z which indicates to the master that the Slave has
diagnhostic

EMEN
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Data exchange

VA AN

/1N

PROFIBUS +. %

Interface Center .~ =2
 -Johnson City, TH o
Wlel,+AZ3 461 2576, = 5

Fai+423 461 2174 0

In the next bus cycle, the master is requesting
diagnosis from the particular Slave

Request

SD LE LER |SD DA SA FC DSAP]JSSAP|FCS |ED

68H |x X X 8x 8x X 60/3C|62/3E | x 16H
Reply

SD LE LER ISD DA SA FC DSAPISSAPIDU.. IFCS 1ED
68H |x X X 8x 8x X 62/3E |60/3C | X .. X 16H

the following bus cycle is back to data exchange

SD LE LER |SD DA SA FC DU I FCS |ED
68H |x X X XX XX X data I X 16H
Replv

SD LE LER |SD DA SA FC DU..IFCS |ED
68H |Xx X X XX XX 08 datal X 16H

PC-based-chapter2
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< In between the bus cycle control commands for
sync and freeze can be send (per user demand)

SD LE LER |SD DA SA FC DSAP|SSAPIDU.. |[DU.. IFCS |ED

68H |Xx X 68H |FF FF X 62/3E |58/3A | xx XX X 16H
bit 0 - not used bit 4 -unsync ..
bit 1 - clear bit 5 - sync group definition 0-8
bit 2 - unfreeze bit 6 - not used
bit 3 - freeze bit 7 - not used
E ME N PC-based-chapter2
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Data exchange

< if amaster detects a network problem (broken wire,

PROFIBUS +. %

Interface Center .+ <.
 -Johnson City, TH o
Wlai 423 461 2676, "
FEn:+423 461 2174 ©

programmer defines stop, Slave response with certain
diagnosis, e.g..), the master state is switching from data

exchange mode to clear mode
SD LE LER |SD DA SA FC DSAP|SSAPIDU.. |DU.. |FCS ]ED
68H |Xx X 68H ]8x 8x X 62/3E |58/3A |02 00 X 16H

@ which is indicated through a control command

@ in clear mode data with “0” are send to outputs or no data
In case of a fail safe Slave

® clear state could be to one specific device or all devices,

depending on the detected failure type

PC-based-chapter2
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LI XTT Dp interactions B

DP extension

z Slave State Machine

ower_ON
Reset

v

e )
<

Set_ Prm, OK
\

C@ checked via diagnostic r.

| Chk_cfg, OK

DXCHG data exchange (cyclic)
acyclic communicatiog\ ]

m PC-based-chapter2
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Fai+423 461 2174 0

W | DP extended oot e
¢ Why DP extended?

® the requirements of the process industry are included

® selecting and changing parameters of a field device from
several DP-Masters, e.g.. CPU, PG or HMI Devices

<= provides for higher flexibility in operation

@ Interrupts from Field Devices, e.g. for diagnostics, have to
be accepted by the DP-Master

<~ allows for greater security

® time stamping of events, e.g. for interrupts, accurate
history of special events

(® additional data formats are necessary for transmitting
data, e.g. floating-point-radix

E MEN PC-based-chapter2
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A DP-Extension

- Additional acyclic messages between Master and Slave
by reading and writing of data blocks

» Acknowledgment of field device interrupts
* Time synchronization for an exact time stamping

» Extension of data types, floating-point-radix

PROFIBUS-DP-Standard !

New extended
PROFIBUS-DP-Standard

Y

® every station that handles the DP-extensions must meet
the previous PROFIBUS-DP-Standard-Functions!

EMEM PC-based-chapter2
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Whel AT 461 2576~ 4
Fai+423 461 2174 0

@ the implementation of the DP-Extensions in the Master
and/or the Slave is optional

® a Master or Slave can implement only a fraction of the
DP-Extensions, e.g. read/write data

@ every DP-Slave without DP-Extension runs with every
DP-Master (with or without DP-Extension)

@ every DP-Slave with DP-Extensions runs with every DP-
Master with DP-Extensions without any restrictions.
(Warning: Master can only offer a fraction of the
Extensions!)

@ a DP-Slave with DP-Extensions must operate with
limited functionality with a DP-Master without the DP-
Extensions
E ME N PC-based-chapter2
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T 3 DP extended

¢ acyclic communication connections between Class 1
Master and Slave via Slave SAP 51

® Read data set (DDLM_Read)
@ Write data set (DDLM_Write)
@ Acknowledge alarms (DDLM_Alarm_Ack)

@ only the master that parameterized and configured the
slave can utilize the SAP 51 for these services also

@ alarm can only be acknowledged by the Class 1 Master
via SAP 51 (access protection)

EMEM PC-based-chapter2
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DP extended

¢ acyclic communication relation between Class 2
Master and Slave via SAP 40 ... 50

® Read data set (DDLM_Read)
@ Write data set (DDLM_Write)

@® Download /Upload of parameter (DDLM_Download
/ DDLM_Upload)

@ Activation of parameter sets (DDLM_Act_Param)

@ Start/End load sequences (DDLM_Start_Seq
/End_Seq)

EMEM PC-based-chapter2
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VAN

additional data type definitions

® Situation up to now: only 8 and 16 bit types are defined,
in addition:
<= Integer (8,16,32 bits)
<= Unsigned (8,16,32 bits)
<= Floating Point (4 Octets, IEEE Std 754 )
<~ Visible String (1SO 646 and 1SO 2375
<= QOctet String
<= Date (ms,min,hours,dow,dom,months,years)

<= Time of day

® are defined in the DP extensions (add on to the special
configuration format)

EME : PC-based-chapter2
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< practice confirms the theory

EME : PC-based-chapter2

Date 3/17/98, page 69



== -

11111 Sk
= e e e network setup

D class 1 master l |

Qermination s

class 2 master

W\

dig::d]]

termination

N\

PC-based-chapter2
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® select your devices

® setup your network (cabling, proper termination)

<= a-line green wire, b-line red wire
<= Set termination “on” at the beginning and end of your segment

<= Set your station addresses

® configure your system

<= Select devices and station address
<= select specific functions
<= define baudrate

@ load your master systems
® startup the network

® trouble shooting and diagnostic

EMEM PC-based-chapter2
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PROFIBUS

Interface Center

Bus Description : PROF | =,
Host Description - SOFT Family: Station Type: Order Humber:
Station Type: 5 ET 200M
LRt | Configure: ET 200M [IM153-1] #3 < x|
Station Descriptio
ctat 1D Order Number Remarks | Addr. 0 Addr. j 0K |
PROF 1 004
Stati 2 o0 Cancel |
Stat
el 3 |ong Order No. ... |
Statig 4 |13 BEST Z22-1BLO0-0AA0 3200 D |
B Stat 40 003 Dal
i ata...
T HW O | s [E|eestaeeeroonssn  soo _Data. |
. 50 |ooo Hezerve |
-— “ Parameterize: ET 200M [IM153-1) #3 < ] SutoSddre |
Parameter Name Yalue :I oK | Delete. .. |
— 17 | Limhold last value Mo — Add;essgg___l
- Cancel | =
17 | Lim:dumny walue output Tes I—I
P b ooe
17 | Lim:diagnostic alarm enable fes Select.. | —=°
18 | Limdummy walue channel 0 1 Hex... ll Help |
18 | Limdummy value channel 1 0
18 | Limdummy walue channel 2 1 _I ﬂl
18 | Lim:dummy value channel 3 I Help |
18 |Limdummy value channel 4 1 LI

m PC-based-chapter2
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network

PROFIBUS

setup

Interface Center .

Johrsen Cit
Wlad,+:

rd

N

diagnostic view

wH COM PROFIBUS - [Slave Diagnostics: ET 200M [IM153-1) #3 <>]
% File  Service Documentation Window Help

=z =Bl E=E 7

Hexadecimal output

0: 00 0C 00
10 01 05 0o
20: 05 08 00

01 80 1D 43 10 00 14
oD 1F 00 00 72 08 08
10 00 00 00 00 0o

Standard-specific diagnostics

PNO number of the slave: 32797 (0x2010)
Slave parameterized by DP master no: 1
Response monitaring activated

Device-specific diagnostics

channel 1 - short circuit to b4
channel 3 - broken wire

ID-specific diagnostics
Slot 1D
Qo4
o4
Qo4
194
137
194

Remarks

O a0 RO —

= || Slalll ] Control Panel

| (zicawinDows.. | 5y Exploring - CAC..| |55 coM PROFL..

1500.0

215 Pt

5801 dve.gse - ...

PC-based-chapter2
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TrIrrr network setup T .

® diagnostic

<= Missing station or wrong address
<= Wrong configuration, wrong device

<w device related information

@ fail safe

<= setup and behavior

® disconnection and replacement
@ timing

@ tools - bus monitor, master class 2

m PC-based-chapter2
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timing

L {" E
PROFIBUS

IntesTace Center
y Jonnson City, TR

@® 10 stations with each 2byte 1/O (160 In/ Output signals)

@ bus

cycle time 0.4ms

Station Type: IW 308-C
PROFIBUS Address: 1
Station Description: Master

Station Type
PROFIBUS Ad
Station Descrig

Station Type
PROFIBUS Ad
Station Descrig

Station Type
PROFIBUS &
Station Descrig

Station Type
PROFIBUS A
Station Descrip

Station Type
PROFIEUS Ad
Station Descrig

Station Type
PROFIBUS Ad
Station Descrig

Station Type
PROFIBUS &
Station Descrig

Station Type
PROFIBUS A
Station Descrig

Bus Parameter Settings

~ Buz Mode
Bus Profile: | PROFIBUS DP =] BaudRate: (120000 =]
Mumber of Repeaters: IU Line Length CU: |0.000 | [km]
Mumber of OLMs: Il] Line Length FO: |0.000 [km]

— Input Parameters
T_qui: IB [t_bit] Tzdr_min: |11 [t_bit]
T set: 16 [t_hit] Tedi_max: (300 [t_hit]
T_slot_imt: 1000 | [t_kat] Gap Factor: |10
Retry Limit: I-II HS5A: (126

Delta Th: II] [t_hit] Comection Factor: |1.25

Cancel

LCalculate

Par. w200

(=t |
[
[as 21
_ tieb |

Help

— Calculated Parameters and Data Cycle Times
T_td: |0 [ubi Tu: [ 31938 [t_bit]
T_rdy: [ 11 [tbig
T_id1: [ 76 [t_hit] Typical Data Cycle Time: | 0,0004 [s]
T_id2: [ 800 [t bit] Maximum Data Cycle Time: | 0,0026 [s]
T_zlot_eff: IW [t_bit] Minimum Rezponze Monitoring: IW [=]

PC-based-chapter2
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- - = '.- &
PROFIBUS =
Interface Cente
. Johnsen City
el X 4

@ 10 stations with each 16byte I/O (1280 In/ Output signals)

@ bus cycle time 0.8ms

Station Type: IM 308-C

B PROFIBLS Address: 1 Busz Parameter Settings
ol Station Descrigtion: Master = ~ Bus Mode ,
Station Type: _ = : =
m SROFIBLE il | Bus Profile: [PROFIBUSDP =]  Baud Rate: (120000 =
Station De=cripti Cancel |
i Number of Repeaters: Il] Line Length CU: |0.000 | [km]
Station Type: X
- m PROFIBUS & cldre Mumber of OLMs: Il] Line Length FO: |0.000 | [km]
Station Descripti
Station Type: — Input Parameters ET——
— m PROFIBUS Acdry —I_
Station Descripti T_qui: IEI [t_bit] Tedr_min: |11 [t_bit] S
— an W20 |
m Station Type: T_zek: 16 [t_bit] Tsdr_max: (200 [t_bit] —
-— PROFIBUS A.ddry - - Gann | - -
Station Descript T_slot_imt: (1000 = [t_bit] Gap Factor: |10 Help |
Station Type: Retry Limit: |4 H5A: (126
— I H H H “ PROFIBUS Acdrs Delta Thr: II] [t_bit] Correction Factor:  [1.25
Station Descripti _

Station Type: — Calculated Parameters and Data Cycle Times
— PROFIBUS Acddre

Station Descripti T_td: 0 [t_bit] Tt 49561 [L_bit]
Station Type: T_rdy: 11 [t_bit]
! m PROFIBLIS Addre T_id1: 76 [t_bit] Typical Data Cycle Time: | 00008 [s]

Station Descriptie | ¢ g 800 [t_bit] Maximum Data Cycle Time: | 0,0041 [s]

m Station Type: T slot_eff: | 1000 [t_bit] Minimum Response Monitoring: | 0,0957 [=]

PROFIBUS &ddre
Station Descripti

EMEM PC-based-chapter2
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PROFIBUS =
Interface Center
y Jonnson City, TR
Wl +423 461 2676

@ 10 stations with 128 byte I/O (10240 In/ Output signals)

@ bus cycle time 2.9ms

Station Type: IM 308-C
PROFIBLS Address: 1 Buz Parameter Settings
Station Description: Master

—Bus Mode
— Station Type
Hﬂgmgml PROFIELS 4o | BusProfile: |[PROFIBUS DP  »|  Baud Rate: 120000 =]
Station Descrip C |
Station T Number of Repeaters: Il] Line Length CU: |0.000 [km] anee
P — ion Type
— @ﬂﬂﬂﬂﬂl PROFIBUS Acd | Number of DLMs: |IJ Line Length FO: [0.000  [km]
Station Descrip

~————=  Station Type| [ Input Parameters
— @ﬂﬁﬂﬂﬂl PROFIBUS Add Calculate
|El [t_bit] : |11 [t_bit]

Station De=zcrip T_qguri: Tzdr_min:
Par. w2010

~———= Station Type T set: 16 [t_hit] Tsdi_maxz: (800 [t_bit]
-— PROFIBUS Add —
EHEMEMI Station Descrip T_zlot_imt: 1000 | [t_Iat] Gap Factor: |10
HsA: [126

s—————mn  Station Type Retry Limit:
! @ﬂﬂﬂﬂﬂl PROFIBUS Add Delta Thr: ||] [t_hit] Comection Factor: [1.25

Station Descrip

LRl

Help

i

-

- Wmﬂml g;gt;%rtl;g:; — Calculated Parameters and Data Cycle Times
station Deserip |- T_td: 0 [t bit] Tt 88271 [t_bit]
e Station Type T rdy: W [t_hit]
T Hﬂﬂmﬂml PROFIBUS Add | ¢ gy 76 [t bit] Typical Data Cycle Time: | 0,0029 [¢]
Stat"?n Pescriy T id2: 800 [t _bat] Maximum Data Cycle Time: | 0,0073 [s]
— @ﬂﬂmgml g;g;%t;g;: T_zlot_eff: 1000 [t_bat] Mimimum Rezponze Monitoning: IW [=]

Station Descrip
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PROFIBUS 5.4 %

Interface Center . .

) fieldbus systems o e

Fai+423 461 2174 0

111 J_:.J compare with other

i f
1= L= =)

/1N

extensive diagnostic possibilities
failure and fail safe behavior

/1N

/1N

sync and freeze broadcast

deterministic

/1N

71\

extensions for acyclic communication

TARY

speed

VA

safe and reliable setup

/1N

easy configuration

/1\

setup for your complete plant solution from cell to
bit level

E MEN PC-based-chapter2

Date 3/17/98, page 78




d e m O tO O I |m;$iéacqs: : -.:‘f' :-'.: 7

/1N

based on all our PC solutions (ISA, PCIl, PCMCIA)
available for download

/1N

source code available

71\

71\

every information is provided through the interface

/1\

| no additional source necessary !, except
device related information is based on the GSD file

/1N

71\

demo tool could be used as presentation tool or
development tool

E MEN PC-based-chapter2
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< each master system needs to have a configuration
tool
< the configuration tool is the brain of a master

system

EME : PC-based-chapter2
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1- _T confi guration tool iRt

< aconfiguration tool needs to support:
@ support of GSD revision 1 files (DP extended functions)
® support parameterization with text support
@ support normal and special configuration format
@ multi master functionality (including time calculation)
® calculate repeater and fiber optic timing
@ information about bus cycle timing
@ define sync and freeze mode grouping
@ online functions

@ information about the configuration and bus parameter

E MEN PC-based-chapter2
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< configuration and bus parameter information
® detailed Slave information (configuration data, parameter
data)
® detailed bus parameter information
@ is available per request ($200)
kNN PC-based-chapter2
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—» Slemens Interface
< Silemens PROFIBUS boards support
% DP/ FDL
® FMS

@ S7 communication

71\

Interfacing is possible via
@ C-Interface
% DDE

@ and OPC connection

EME : PC-based-chapter2
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Interface Center .~ =2
ok e
Wlwi. T B e
A7 487 217

/1N

configuration tool
@ 32 bit application
@ online function for NT
® integrated bus monitor

@ full DP-V1 support (PA)

m PC-based-chapter2
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¢ Interface access

@ hardware access,
via dual port ram (allows independent operating systems)
dual port ram structure and access will be provided

® support of standard operating systems e.g. NT ,
via software driver

® compatible driver to existing interfaces (allows investment
today)

@ PCI - technology

EMEM PC-based-chapter2
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Reset,
CPU-stop,
ASIC-stop

e.g.

activating of Interrupts
for data changing, Diagnostic,
startup, new cycle, e.g.

communication channel
| nterface to all additional
protocols

W & DB load,
only during
starjup accessible

Process data, Diagnostic
up to 126 Slaves with each
244 byte

. .. _|communication
Process data Event bits |control bits channd RAM
Software + Hardware CP 5613
dual port ram interface
E MEN : PC-based-chapter2

Date 3/17/98, page 86



forecast CP 5613 ==

_ COM
DPLib.DLL I PROFIBUS

CPU
HW- ) }
consistency Sw Sw

ASPC2 Step E

PC-based-chapter2
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< functionality
® integrated DP-Slave solution for parallel use

® master class 1 and class 2 support (which allows
visualizing and startup functionality)

@ fiber optic interface integrated

@ independent slave interface integrated

EME : PC-based-chapter2
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< functionality
(® data consistency via the whole area
@ up to 126 slaves with 244 bytes I/O each

@ up to 4 boards in one PC (multi master functionality in one
PC)

@ independent PROFIBUS interface which allows maximum
speed for PROFIBUS and application driven reaction times

® integrated diagnostic function for startup and service

<= provides information about Slaves and bus conditions

EMEM PC-based-chapter2
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< functionality
® fastest solution - today data cycles of 1 ms are possible

® the new solution allows data cycles less then 0.4ms
independent of the application therefore the application
defines update time

@ support of all functions described earlier

<= fail safe, sync and freeze, diagnostic, DP-V1, .....
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< definition of time or safety critical circumstances
without using the application interface

® allows the definition of up to four events
® is done in Hardware, no application support necessary
@ e.g. end of conveyer line - Motor stop

@ Tank full - shut the valve
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< poll cycle can be defined (slave 1-3-5-6, 1-2-3-5-6)
@ allows prioritization of Slaves
® important data are available at all time
® slaves can be deactivated and activated per demand
@ definition is application driven

@® max. cycle delay needs in between the Watchdog definition
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< event filter mechanism, slave related/ groups
(® activating per slave and grouping is possible
® event or interrupt is set per definition

@ indication could be:

<= change of specific data bits or bytes
<~ diagnostic request

<= CycCle start

<= cycle end
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HW based on CP 5613
SW Base is PROFIBUS-DP of CP 5613

Two PROFIBUS Channels -> 1x DP-Master and 1x
DP-Slave (both RS 485)

Configuration with COM PROFIBUS

Planned CP 5614 FO:
® one RS 485, one fibre otic (HP-plug)

71\

71\

71\

/1\

71\

@® Software configuration for use of optical channel (master
or slave)
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conclusion

< Ask your vendor if the interface supports:
@ fail safe function
@® sync and freeze mode
® data up to 244 byte for each type of telegram
@ DP-V1 functions
® class 2 functions
(® consistency

@ Slave parallel

EME : PC-based-chapter2

Date 3/17/98, page 96



Questions

?

/ 1\

2 What information else do you need?
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