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PI. . PROFINET from PROFIBUS International -

Figures PROFIBUS & PROFINET International (PI)
PROFINET

PROFlenergy .

1O-Link 25 Regional 36 PI Competence 10 PI Test

Associations

(RPA) Center (PICC) Laboratories (PITL)

More then 1,400 members world wide

# The architecture is being devised by
& 12 work groups
& With 140 employees
# from 60 companies

PROFINET — from the world's largest fieldbus organization
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Pl Worldwide Support

s Netherlands Russia M I Sweden
BN - BB RPA PICC

. Belgium ‘ France
RPA, PICC RPA, PICC,PITC == RPA, PICC,
PITC, PITL
Czech Rep. - Germany & Austria II- Norway Slovakia Switzerland
RPA, PICC, PITL RPA, PICC MW RPA, PICC, PITC RPA RPA, PICC, PITC
PITC, PITL
A I Denmark ‘ Ireland Poland S— S ain ¥ UK
| RPA RPA, PICC, PITC W RPA, PICC s RPA, PICC zall= RPA, PICC, PITC
Finland ‘ Italy
RPA, PICC .
RPA China
RPA, PICC, PITL
T India
M RPA, PICC
. Japan
RPA, PICC, PITL
Brazil @.@ Korea
RPA, PICC ¥ RPA, PICC
Chile Middle-East
PICC RPA
USA LWl Southern Africa - 2 Australia/ South-East-Asia
RPA, PICC, >" RPA, PICC, PITC New Zealand RPA, PICC
RPA, PICC, PITC

PITC, PITL

40 ompetence Centers C)
18 PI Training Centers (PITC)
10 PI Test Laboratories (PITL)
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Figures

PROFINET I’J
PROFlenergy PROFIBUS - PROFINET
IO-Link

PI. . New Corporate Design -

Organization logo
South East Asia

PIRIOIF] & ®

BjUJIS

Technology logo

% &

PROFlenergy PROFisafe
Profile logo




Installed nodes World wide, new counting



PI§ PROFIBUS Nodes
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PROFIBUS

35,6 Mio.
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PROFINET
Nodes

4 Mio.

2003 2004 | 2005 2006 2007 2008 2009 2010 2011
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Figures
PROFINET
PROFlenergy
IO-Link

PROFINET on the rise

2007 Fubry 1BEH v st

2009: Every /1th device sold with
Pl technology (PB/PN) is PROFINET

2010: More than every 6th device sold with

Pl technology (PB/PN) is PROFINET
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PI. . PROFINET - for all applications -

qures Motion Process
PROFINET Control Automation
PROFlenergy

10O-Link

PROFINET
¥ Worldwide established in Factory Automation and Motion Control

# Already used in Process Automation for In-/Outbound
# Standardization activities for primary processes finalized

One system for all applications
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Figures
PROFINET
PROFlenergy
1O-Link

What does process automation mean?

# Slow change of process signals
(Cycle times ~ 100ms)

# Systems are running continuously,
24 hours/day and 365 days/year

# Complex actuators and sensors

# Huge quantities with
up to 100,000 I/O signals

# Very long lifecycles of process plants

-

AN
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Enhancements for PROFINET in PA -

Fieldbus Integration

Controller l/c
127
10 ¥

Backup

Configuration in Run (CiR)

DCS

System Master Clock

(GPS, DCF77,

ontroller 21 Controller

N Clock Master
N
“_d |
Proxy: ﬁ
Device Device

-

Remote I/OT Proxy

"B

Scalable Redundancy

Primary

Redundant Controller
Backup

Redundant Network

Device with Device with
redundant smgular. _
connectivity connectivity
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Pl§ & Schedule for PROFINET in PA P

Figures 2009 2010 2011
PROFINET o < o < o o s o
PROFlenergy

1O-Link

Scalable Redundancy REVE

Configuration in Ru Review

Time synchronization / Time stampi
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PI. . Benefits for users and vendors -

Figures
PROFINET
PROFlenergy
1O-Link 100 % investment protection (seemless complement for PROFIBUS)

Cost reduction by ONE plantwide communication system

Network management / diagnosis with standard Ethernet-Tools

Higher performance

Larger quantities

New scalable and highly available architectures

Vendors

Focus on ONE plantwide communication system
Flexibility in device development (enhancements optional)
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PI@ 8§  PROFINET specifications o

v

Specification
: , 2005] | [2008]

PN V2.1 PN V2.2 PN V2.3

Function Fast Start Up Performance
Enhancements Network diagnosis imi i
- Optimization
Media Redundancy
Time synchronization Fiber Optic
Maintenance NE107 Enhancements
Simple device exchange
| Network configuration PROFINET in PA
Switch Integration Basic functions
: Fiber Optics
Basic
Functionality
_ Highest
Applications Robots Speed /
Process
Standard
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PI. . Benefits: All on one network -

Fieldbus:
# Dedicated connections for different tasks

P RO FI N ET Automation topology with PROFINET

Open Communication HMI [-] l-l
& TCP/IP -_

IWLAN
Engineering/Operation %’

I = O T s S T e D A
# HMI =

| Control Field device
Control A | UL E
# PLC/PLC Web/TCP/IP

Access-
Point

# 10 Communication
# Motion li]

Field device
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PI. . Benefits: Simple addressing and cabling -

Names instead of numbers Offline-Engineering Onlinel-Diagnosis

¥ Meaningful names for each
station

# Assignment name = IP Address
by engineering station / user

Status: 74 Eror

General | |0 Device Diagnostics | Interface

Dezcription: IM151-3FPH
M ame: dezk-3
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PI. . Benefits: Simple addressing and cabling -

Names instead of numbers Offline-Engineering Online-Diagnosis

# Meaningful names for the

stations
. ASSIQnment Name - IP Address St'-:::;f:? :—:Erlrgeviu:e Diagnostics | Interface
by ES / user [ IM151-2PN
Marne: dezk-3
Device chassis Online-Diagnosis

Status: #4 Ermar

Continuous naming of
tl:l (9 desicd Generall |0 Device Diagnostic:  Communication Diagnostics

connections
' COm mon LOOk &. Feel = I 5:5;5 MDE_IU'E | Corrunication Diagnostics:

# Network diagnosis Name BT
X1 P2

L] Fort 2 =1 P2 YWwrong parther part

NP P

q PM-E DC24/4




PI. . Benefits: Best in class diagnostics

PROFIBUS * PROFINET 19

AS Wel I aS Module Information - IM151-3PN il 3 |
"

Path:  [CEANPNEOZ\PHH#OZ-IM151-8 PN/DP CPL Dperating mode of the | Datedime arrived  * |o | Message text
Status: #74 Enror 01/13/2009 03:47:30.354 PM 6 PH device 1 on PH systern 100 Slot: 3; Mo

.
# Reliable, well-understood N = R
! General 10 Device Diagnastics | Communication Diagr Module: 401 DC24V HF

1O address: 13

. . 10 controller device number. o Manufactuers 1D p1o e CHAPNEIZPMNEOZ-IM151-5 PHMIDP CPU
lagnosis of the channe Perald s> rse
01/13/2009 03:46:07.480 PM 5 PH device 1 on PH system 100 Slot: 2: Shc
Standard diagnostics: Harne: PH02-IM151-3PH

. ASS U re d AI ar m S Modude miscngin st 3 Module: 200 DC24Y/0,54 HF

L0 address: 02

Moclule: CEAPREOIZPREDZ-M151-5 PMDP CPU
Source: RZE
Channel-specific disgnostics 01/13/2009 10:38:55.512 AM K3 PH device 1 on PN systern 100 Slot: 2: Shc
Hame: PHx02-IM151-3PH
Slot Chaniel ... | Ermor
Module: 200 DC24Vi0,5A8 HF
10 address: 02
Module: CEAPMEOIZPMEDZ-IM151-5 PMDP CPU
Source: REE
e R S i 7]

Fath:  [Demaokoffer_OverseashSIMATIC 319F-3PNY Operaling mode of the CPU:  <i> RUN ’ . -

usage of standard Ethernet e =
LR ] General | IO DeviceDiagnostics | Communicafion Diagnostics | Inteiface | o 2 o Tt
. . Network Connection Statistics Identiication =
diaaognostics e e
LI | Fort1 (<1 F1) Dropped received packets - na resources 0
Part 1 [41P1) Biad received packets ]
- - Part 1 (<1 P1) Received octets 103326816
Fort 1 [<1F1) Dropped send packets - no resavices i
# Proven mechanisms like SNMP T —
Part 1 (=1 P1) Send octets 102490568
Port 2 <1 F2) Dropped received packets - na resources [i]
- Part 2 [41P2) Biad received packets ]
Access from any ocation B
Fort 2 <1 F2) Dropped send packets - no resavices i
Part 2 [41P2) Biad send packets - transmit colisions il
Part 2 (1 P2) Send octets 128327936

... and, on top of that =

# Simple fault location via
topology views

# Simple access via web

# Maintenance




PI. . Benefits: Many ‘gold nuggets’ for daily use g

PROFIBUS * PROFINET

GSD-Description

# XML based
# Test tools

# Architecture &
# all languages
# all variants
# inonefile

& Well-understood procedures

Device + GSD

A S
 =ModuleLlist>
| " \

=<Moduleltermn ID="ID_Mod_01"
<Modulelnfoz
<Mame Textld="TOK_TextId
<InfoText Textld="TOK_Info
<HardwareRelease “valug="1.
<SoftwareRelease Walue="1.C

< fModulelnfo=
<WirtualsubmoduleLlist

Repeater
Bus terminal

Line structure

Cabling

& Specification of the cables and
connectors

# Installation / planning guidelines

# Flexible topologies




Pl§ & Benefits; New possibilities

PROFIBUS * PROFINET

Shared Device

# Access from different controllers to
one device

# Flexible assignment of modules to
different controllers

& e. g. for the assignment of an
F-PLC

I-Device
& An IO-controller can also operate
as an 10-Device

# With 10-Controller function on the
same interface
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PI. ' Benefits: Further features of the V2.3 -

Basic services for PROFINET in PA o _E I
# Redundancy

# Time stamping
# Configuration in Run 23 U EE we

Fiber OptiC Enhancements Status: Uartungsanfarderungn m

EE200EOF
: : ERTEC-DEVKit
# Reading the attenuation value ] e Medium: Fiber aplic
Mediume  Fiber aptic | ’ ! Viakolbomsishue= BOE Shy)
K shalbazsichnuna, POESH | B (B @ 5 @) Systemieserve; 0.8 dB
Systemreserve; 128 dB m— Macnioar  swicriio,F o &
rllCILr:I:JCII. -\}\'\';:.Lr:l:.;'l_l.rhl_ll:.‘; : : o [ o
Auto-config
# Simplified read of device and SPS Runtime
salfimada

network parameters
& Startup without ES :t ,5/
[+

=>» simple PC applications

PH

PNAOs

FPROFINE

PHACs
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Pl8 & Benefits: Tools for PROFINET P

PROFINET Tester

Figures B http://www.profibus.com/nc/downloads/downloads/profinet-io-tester/display/
PROFINET # can be used for preparing certification

PROFlenergy

10-Link

GSD Checker

& http://www.profibus.com/nc/downloads/downloads/profinet-xml-viewer-v22/display/
# verifies if a GSD complies with the specification

Wireshark
& http://www.profibus.com/nc/downloads/downloads/ethereal-wireshark/display/
& well-known network protocoll analyzer
# easy readout of PROFINET telegrams

Free downloads on Pl website

to support the efficient development
of PROFINET interfaces
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PI. ,f. An Example From The Automotive Industry -

Figures
PROFINET

PROFIenergy Typical Energy Consumption (kWh, 15min)

1O-Link




P8 & Example: Task Definition

PROFIBUS * PROFINET

Figures
PROFINET

PROFlenergy Controller
10-Link

\

O Knows the switching
response of the
devices

QO Coordinates switch-
on and off sequences

Conveyer
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Example: Coordination And Commands -

12:00 S p 12:45

i R

i ik

Figures
PROFINET ON
PROFlenergy
IO-Link
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PI. . Certification of PROFlenergy

PROFIBUS * PROFINET

Figures
PROFINET
PROFlenergy
[O-Link

Use in
projects

First products available, further
implementations running

NEW: Certification established,
First certificates issued
Test scope: Energy saving/measuring functions PROFlenergy

New: PROFlenergy live demo
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PI. . Current automation structure -
PROFIBUS * PROFINET 32

Figures Visualization/
Engineering
PROFINET A
PROFlenergy Ethernet/Fieldbus
. =
10-Link 2
15
=)
Controller Controller [ S
=
5
Fieldbus Ethernet/Fieldbus ®)
Decentralized Decentralized:
peripherals peripherals & v

l Proximity switches

Existing network topologies only reach the I/O level
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Figures
PROFINET
PROFlenergy
IO-Link

Current diagnosis / engineering -

HMI Engineering
Controller

Ethernet/Fieldbus

Controller

c
o
®
Q

c

S

S

S

@)
O

Fieldbus

Decentralized ||
peripherals

Process data

Engineering
Sensor/Actuator

Fault in the sensor/actuator
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PI. . Future automation structure -

Figures Visualization/
Engineering
PROFINET A
PROFlenergy Ethernet/Fieldbus
IO-Link
Controller Controller |
=
Fieldbus Ethernet/Fieldbus i
3
=
=
Decentralized g
peripherals S

With 10-Link, the ability to communicate extends
over the entire automation environment
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Figures HMI Engineering
Controller
PROFINET

Ethernet/Fieldbus

P8 B Future diagnosis / engineering -

Engineering 4
Sensor/Actuator

PROFlenergy

10-Link
Controller

Fieldbus

Decentralized
peripherals

@ IO-Link

Communication

Q IO-Link

@ I0-Link |

Ta
l

Fault in the sensor/actuator

Diagnosis and configuration of sensors and actuators

In runtime operation
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IO-Link

Technology behind 10-Link

Standard and |O-Link structure

Digital

I/O module IO-Link master

Digital sensor IO-Link sensor

\ 4 \ 4

DI, DO or
Dl or DO communication
24V 24V

= Standard and IO-Link are identical (three cables)

|O-Link technology

Operating mode can
be changed

<= [l 1l

Information
in telegram form

Digital/
Voltage

1/24 Vv

0/0 Vv

Point-to-point

W 1-to-1 assignment of master to
device

™ No bus address

© Simple data assignment, as
there is no bus structure

Advantages

W Capable of connection to sensors

W Standard unshielded cabling

" The master supports a variety of
operating modes

" No excessive variant types

W Standard UART protocol,
iImplemented without special
components
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PI. . Members -
PROFIBUS « PROFINET 38

# New member companies @ IO' Llnk

Figures f
rom all sectors PHGENIX
PROFINET g service BECKHOFF m@ LJcONTACT VRIS
PROFlenergy # chip vendors Evm"%’ @'HGUS F3PEPPERL+FUCHS @
|O-Link & master/device vendors BALLUFF
# software development - Schneider «GHIPS
(® SENSOPART ‘
wﬂmmmm Rockwell y’
¥ Increasing share of R conmmnen EW3
. . Cinfineon [LRAT ;
international &
. WIKAIl M
companies @ tmber-consin GCK M
Sensor Intelligence. ke ;
AI'I'IDI | m a‘casc:n:q < Commmot SIEMENS
_ ) emj RENESAS
. I3 TEXAS BANNER 2N
& Currently: g — mﬁ o
more than 50 members #, B, 4 Louzosectronic ﬂ&@ﬂm =
'

hilscher
LUTZER
| COMPETENCE IN
Tec h\ ik mit System FESTD COMMUNICATION

Rexroth
(m ir Baumer MAXIM ¢ ), Group
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PI. ' Technology development status -

& |EC Standardization

Figures # 10-Link standardization application
PROFINET accepted within IEC by vote
PROFlenergy # Publication as IEC 61131-9

|O-Link (Comittee Draft)

& Specification supplemented upwards compatible, now V1.1
& Optimization of performance for large data quantities
# Saving of device parameters for easy device swapping without tool
& Improved diagnosis



PI. . Quality assurance -

& Target:
To guarantee world-wide availability, interoperability and stability of
|O-Link products and services

Figures
PROFINET
PROFlenergy

10-Link ¥ Measures: specification and implementation of
# test specifications
& test systems
# measures for quality assurance

# Foundation of IO-Link competence centers

# Processes and structures
defined (Quality of Services)

# Two competence centers
already established:
MESCO and TMG TE
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Thank you for your attention! -

PROFIBUS - PROFINET

# Bernd Lieberth
# Secretary
# PROFIBUS Association South East Asia

# Phone: +65 9150 2977

& E-Malil: southeastasia@profibus.com
& E-Mall: Bernd.Lieberth@siemens.com

Join us atﬂ




