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PROFIBUS » PROFINET

Overview PROFIBUS PROFINET
USS RS485 organization Pl
ETHERNET S re :
application profiles same
FACTORY
1SO/OS] concepts Engineering, GSDs
PROFIBUS physical layer RS-485 Ethernet
PROFINET speed 12Mbit/s 1Gbit/s or 100Mbit/s
INSTALATION telegram 244 bytes 1440 bytes (cyclic)®
COMMISIONING =
DIAGNOSTICS address space 126 unlimited
PROFILES technology master/slave provider/consumer
PROFISAFE connectivity PA + others* many buses
PROFIDRIVE = |\\ireless possible* IEEE 802.11, 15.1
PROFIENERGY _
VLAN motion 32 axes >150 axes
VPN machine-to-machine No Yes
PROFINET CBA  |vertical integration No Yes
IMPLEMENT _ : = _
Awith multiple telegrams: up to 232-65 (acyclic)
SIEMENS PLC -
PRESENT *not in spec, but solutions available Source: Pl USA Articel

PROFINET

Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

The differences between PROFIBUS and PROFINET -

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET




Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

PI. . PROFIBUS/PROFINET - Communication Services

PROFIBUS » PROFINET

PROFIBUS PROFINET

Overview User Prox Device Type User ProxyFB Device Type
40 4 Manager (DTM),| Application
ARIEH (ECel1in] A?‘élé‘@?fﬁr(p?lﬂ%’ Program (IEC 61138) (EDD- "*E‘”(P“""}’ Pr?opgr'ommer"s
USS RS485 "l Tnterface (API)
I Process CommFB FieldDevice Process CommFB FieldDevice
ETHERNET Image (IEC 6113B) Tool (FDT) Image (IEC 6113B) ool (RET)
FACTORY MSO | MS1 Mms2 I0-Data I Services Services g%r;\gﬂi‘caﬁons
1SO/OSI PROFIBUS PROFIBUS PROFINET PROFINET

PROFIBUS —é ? :5— —é ? &’—

PROFINET PROFTBUS PROFINET
Communications
INSTALATION MSO | Ms1 | Ms2 IO Data | Services Platform
COMMISIONING
DIAGNOSTICS [ cyere e e Slmllar to PROFIBUS there are channels for time
Data Exchange (MS0) Data Exchange (M51) Data Exchange (M52) Cr|tlca| data
PROFILES - Stall Process Data (Program controled) (Manual) RT = ReaI'Time
- Control - Dynamic Parameter Device specific - _Ti
PROF|SAFE - Status Assignment (recipe) Pu_r'qrnefz_r‘izafion and IRT = Isochronous Real Tlme
Shanamerep Channe! § oTelenceqel Diagnesticach and channels for less time critical data (Data records
- Diagnosis Messages - Incidental Bulk Runtime .
PROFIDRIVE (6D): Standard and Process Data and alarms) with PROFINET.
Device specific

PROFIENERGY

P ee are The configuration comprises the 10-Controller, 10-
VLAN S . Device and 10-Supervisor. Between these
VPN - Connectors components communication channels will be installed
TR as Application Relation (AR). Within the application
PROFINET CBA e relations separate Communication Relation (CR) are
IMPLEMENT used for Data Transport.
SIEMENS PLC
PRESENT
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PI. . Application Profiles -

PROFIBUS » PROFINET

PROFIBUS PROFINET

Overview
USS RS485
ETHERNET = Application Profiles
o - N~ f=
2 g c =1 fa S
FACTORY » 5 S — 3 o S 53 o o g9
2 ; = = 5] = 5 ® = ] o = g2
= — Q = _ = = -~ S € o — - =
1SO/0S s8-: |es 58 § g2 =. os 95 ogl|lgg|| &2
i e ZE Qg B  £P °e g3 55 =3 |(|°5 @
PROFIBUS & - o N o CIcl  sassas o= 3 =i (=]
=8 ¢ go 28 § GF £ B2 88 £a
PROFINET R 2 o s 2| 28 52 |
S O08qy & = = z £ 88 2
INSTALATION o _%g < = 2= _ -
2 0 ]
= g R . g 8
COMMISIONING £ Common Application Profiles . gl =
8 (PROFlsafe, Security) g 3||s B
DIAGNOSTICS e O e|| g
general features and services independend ofa specific class of devices o 8 e Ly
(] & & E
PROFILES Sl s e
gafl €8,
S = I} =
PROFISAFE Communication Layer Specifications 2 e2fl¢e § 5
S o|l|l € £ B
PROFIDRIVE IEC 61158/61784 IEC 61158/61784-2 8 8 é £ é
PROFIBUS DP/PA PROFINET IO - Co
PROFIENERGY SRR
VLAN
VPN

PROFINETCBA  Application Profiles an Common Application Profiles are based on

IMPLEMENT Communication Layer Specifications.
SIEMENS PLC

PRESENT
Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS

PROFILES
PROFISAFE
PROFIDRIVE

PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT
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PROFIBUS » PROFINET
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RS 485 USS - > PROFIBUS

To the master E-pale Sub-D E-poie Sub-D
MASTER f 3 6538 y x103 uf;,,c;:f)
a z RS485 N RS485F RS485N RS485F
'§ ; 8 |3 8 |3
“\ 2 B
V = [ e
. - S-pole Sub-D B-pole Sub-D
Maximum 32 slaves i
SLAVE SLAVE SLAVE - L
4 7 W
First node Last node I
No bus termination At the last node on the bus cable,
4 8V Switch 81 "OFF" switch S1 must be in the "ON” position.
_ Protocol frame
390 390 ‘\_\*
Py ot 7 P
— ~—T Net data
Bus termination RS485 P
and Data line STX || LGE || ADR || Parameter |Process data|| BCC
Basic network 220 20
(PKW) (PZD)
fE— PKW: Parameter ID value PZD: Process data
100 Sield 190 (parameter area) (process-data area)
External 0V 3 Equipotengarbending < Automation Configuration Operational control
signal level & Q? (Master class 1) (Master class 2) (Master class 2)
S7, S5 and other DriveES, DriveMonitor SIMATIC OP
Housing earth
Shield bar W/, W/, I ‘\'\

|\ f
SN~

Data transfer rate Max. number of nodes | Max. cable length Cross traffic
(slave) [*3! | Eyciical channels [ Acyclical channels| CBP2
9.6 kbit/s 32 1200 m Drive, ET200
19.2 kbit/s 32 1200 m Drive, ET200 MASTERDRIVES - CU
93.75 kbiti's 32 1200 m N
L4
187.5 kbitfs 30 1000 m
PKW PZD
PZD1 | PZD2
Cable resistance (20°C) < 40 Q/km PKE | IND | PWE |STw1| HSW | PZD3 | PZD4 | PZDS | PZD6 | PZDT | PZDB | PZD3 |PZD10
Zsw1| HIW

Insulation resistance (20°C) > 200 MO/km

- N qst | 2nd | ard | 4th | 1st | 2nd | ard | 4th | sth [ gth | 7th [ gth | goth | 1pth
Operating voftage (20°C) 0N Word | Word | Word | Ward | Word | Word | Ward | Word | Word | Word | Word | Word | Word | Word
Test valtage (20°C) > 1500V

PPO1
Temperature range 40°C< T 280°C ‘ ‘ ‘ ‘
Load capability >5A ERG2 ‘ ‘ ‘ ‘ ‘ | |
Capacitance <120 pFim ERC3
PPO4 [T ]
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ETHERNET — INDUSTRIAL - PROFINET

1SO/0SI-Model

$7-200 mit
CP243-1

IPC mit
CP1613 AZ

SCALANCE X005

$7-300 mit
CP 343-1 Lean

macall

170

Node A

Lookup table
Port Address

1 Node A

2 Node B

3 2

4 ?

The 4 Layers
of TCP/IP

_
] ]~
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ETHERNET VS INDUSTRIAL ETHERNET
SIEMENS

Normal Ethernet Protocol (Turyir)

PLC
P ADORESS:
B0 401300

Etharnet
Communican:?

L 4

Etternist |/ Fibes Optic

et ?
o W

Lircil Wemwack
Smitch

imuustrial Ethernet (1SO)

g
KA ARORESS
123-34-30-7H- Q-8

1
| Ethernet
Comtiunicats?

|
Y

Etrarne |/ Fisr OFtic

‘Q'Wx

Lol Mstwork
Swnch

FUC Ao re=s
Eaitil Ex® (b

Lo Metwerk

Externa Metwork
Symtch

57-400 — Industrial Ethernet (1SO)

PLE L
e e
" Ethareet

Dieeizatiodd Industsial PC

Livcal Mpmwerk
Cise Switch

Key differences of
Industrial Ethernet

Running Windows Sevwiy 2008 1BE m:?:“
CTRCE ¥ Sy Ethernet " (ISO, IE)
e L e Austin Scott
T ' o ———

i Flcdar it
¥ Serviier

'| : Tooje

CRecr 10 Server { Dlent

Dusier
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PROFINET = PROFIBUS FACTORY

ERP / MES HMI Identification and Maintenance
Schemas and Data
1&M
=f = PROFInet Component
= = = Description
=l PROFINET = = PCD
= = ——— General Station
: x @ Description
: y «» xve | DTM L
PN PN Engineering i E i
Controller Controller Tool EDDL
. = "| EDD i
PROFIBUS ; 2 ;
H >
e
W Project Data
Import / Export
Slave Slave Slave Slave

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PI. . ISO/OSI 7-layer model expand to 4 layers in Eth

PROFIBUS » PROFINET

Overview
USS RS485 ISO/0sSI Internet
ETHERNET 7 Application layer e ST
FACTORY — HTTP SNMP SMTP
ISO/OSI 6 Presentation layer TCP /UDP
PROFIBUS /"
PROFINET 5 Session layer
INSTALATION / 2T P
COMMISIONING 4 Transport layer /
LicoeTlics 3 Network layer
PROFILES
PROFIDRIVE
PROFIENERGY 1 Physical layer
VLAN
VPN
PROFINET CBA
IMPLEMENT The ISO/OSI 7-layer communications network model with connections to 4 layers in Ethernet

usage. The common requirement is that an application layer protocol is required, be it email
SIEMENS PLC  (SMTP), web browser (HTTP), or PROFINET.

PRESENT
Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PI8 §  1so/0sIMODEL

Overview
USS RS485
IEC 61158 TEC document content OSI layer
ETHERNET Layer Name Content document
IEC 61158-1 Introduction
FACTORY (Layer 8)] User Layer Profiles ot relorautere)
IEC 61158-2 Physical Layer Specification and Service Definition 1
I So /O SI . . (not relevant here)
Layer 7 |Application Layer| DP /FMS protocol IEC 611583 | Data Link Service Definition 2
PROFIBUS (not relevant here)
Layer 2 Data Lln k Layer FD L prOtOCD| IEC 611584 Data Link Protocol Specification 2
PROF I N ET (not relevant here)
IEC 61158-5 | Application Layer Service Definition 7
INSTALATION Layer 1| Physical Layer |Transmission technology IEC 611586 | Application Layer Protocol Specification 7
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE S ]
_— | PROFIBUS DP _Token .| PROFIBUSDP ||
PROF'DR'VE - Master class 1 | Masterclass 2 ~ 9
‘\ - \ LT ,,/‘ Com[\auyn::ation Network Interface
PROFIENERGY -~ /] \‘\\ T s
‘ commricaion| | |z || sgme | crr ||
VLAN W] NI NE it I | s e
VPN PP Slave zDP Slave E)P Slave \ \ f /
' N '/ i
1 o 1
PROFINET CBA | Fae !
o C Cycle: [Cstavet | [‘siave2 | [ Staves [(siaves ] Application : Object :
R Layer ! |
IMPLEMENT ol P S | Controller/Supervisor/Field Device |
ster class ofmastercass2 | [ e e e s e
SIEMENS PLC
PRESENT

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET



Pl§ B  PROFIBUS-Datatypes, Programming

PROFIBUS - PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS

PROFILES
PROFISAFE
PROFIDRIVE

PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Languages and Platforms

Use cases: Cyclic data Acyclic data Acyclic data Parameterization/
exchange exchange exchange diagnosis
(MS0) (MS1) (MS2) information
T T TR
______ < s o e o e e 3 - e
..................................... R
Data types
defined in |
IEC 61158-5 Usable |
L VA Usable
|> GSD/ I.} oy l'._ g}zab[e
GSDML { EDD/ ! asos
EDDL GSDML
a’__ P R ——" Luwm - _I _____________
i Bit |
Additional data types defined in GSD/GSDML :
B . . Bit area O
No need to define TCUFDT: No
via GSDI Data types restrictions other
according to the than "C", "C++",
individual PLC "C#E, JAVA etc.

Between master class 1 or IO controller and its stavelof 10 dévice the followiB§ypes of data transfer are possible: « cyclic data transfer
(DP: MSO, see clause 3), « acyclic data transfer (DP: MS1), « configuration, paf&rétériZafich and diagnosis (DP: MS0). Between master
class 2 and slaves only acyclic data transfer (DP: MS2, see clause 3) is possible. The valid set of data types is different for the different
transfer possibilities. The cyclic data transfer is configured using GSD/GSDML, which therefore only allows data types defined in
GSD/GSDML. The MS1 data transfer provides acyclic transmission of the application data (e.g. from a proxy function block) between a
master class 1 and slave application. This means the selection of data types primarily depends on the programming languages of the
master class 1 application (e.g. IEC 61131-3. The MS2 data transfer provides acyclic transmission of the application data (e.g.
commissioning or diagnosis tool) between a master class 2 and slave application. This means the selection of data types primarily
depends on the programming languages of the master class 2 and slave application. This is either a PC software environment (C++,
C#, Java) or an EDD driven application. The PC software offers free data type definitions, the EDD provides a subset of the IEC 61158
data types. Parameterization and diagnosis as provided through means of GSD/GSDML using a data type set defined in
GSD/GSDML. Additionally for this data transfer "Bit" and "Bit area" data types are available. The usable data type sets for EDDL are
defined in IEC 61804-3 and for GSD/GSDML the related PROFIBUS Guideline and for GSDML within the corresponding PROFINET
Specification. Figure is qualitatively illustrating the ranges of available data types within the different use cases.

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PI§ I  PROFINET

PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS

PROFILES
PROFISAFE
PROFIDRIVE

PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

GSDML PROFINET IM Functions
PROFINET IM-Device_ID
Weblntegration
IM-Profile_ID
PROFINET
Runtime
GSD.ML IM-Man_ID
Device PROFINET
Descrighion Component IM-Runtime
Domain Specific
GSDML PROFINET PNO
Primitives Primitives Documents
Common Primitives
Common Common
Primitives ISO 15745

W3C-Schema

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET
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PROFINET protocols

IT-Application
and

Automation Application

PROFINET

Engineering

FACTORY PROFINET-Services || PROFINET-Services PROFINET-10

ISO/OSI eg. o
PROFIBUS = SHTIP Z
PROFINET SNMP
INSTALATION <

COMMISIONING
DIAGNOSTICS

PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY

VLAN

VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

e.g.
= DCP
= LLDP

(Layer 2-based)

Read-/Write-
Dienste

(Layer 3-based i

UDP/IP

i

TCP/IP

Realtime

ETHERNET

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PROFIBUS » PROFINET

Overview
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FACTORY
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PROFIBUS
PROFINET
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DIAGNOSTICS
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PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Installation Guideline for Cabling and Assembly — Part 1

Minimum spacing for cables
(according to EN 50174)

Minimum cable spacing

according to IEC 61918

PROFINET

o—

|
f

OK

w cCcw-—-"10xnT7T

- mz - "0 xn7T

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PI. . PROFIBUS and PROFINET

PROFIBUS - PROFINET Installation Guideline for Cabling and Assembly — Part 2 -

approx. chm deep T +

Overview

1| & 'lr
ETHERNET o
e oRy d | PROFINET
B
Iu @ )L_)
ISO/OSI o8

Plant t 2
IS TSI TSI
= e PROFIBUS
PROFIBUS
COMMISIONING = _ as small as
I B = possible & )]

DIAGNOSTICS v 20/cimn
PROF”_ES § Equipotential bonding P J PROFI N ET
PROFISAFE A:h | PROFIBUS )
PROFIDRIVE o=
PROFIENERGY A ; N /\
VLAN \ ! EE Switch / . E
VPN ! D Equipotential bonding|
\‘ " // - >
PROFINET CBA ll b= 5| 7777 \r < Cavton— Cabiew,
IMPLEMENT I;I Li “’*_'“ . ﬂkl J)‘q —' Lightning — ~
SIEMENS PLC prRtzctoh Equipotential bondin protecton Plastic:pipe PROFINET cable
[ /__,_ Functional eanh__@
PRESENT =

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET

Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

PI. . PROFIBUS and PROFINET

PROFIBUS + PROFINET Installation Guideline for Cabling and Assembly — Part 3

Q"’—- Bus termination
Switch —
a
B>

Overview A St

USS RS485 v ——)

ETHERNET u L

A
FACTORY outgoing cable %
ISO/OSI E mﬁ -
PROFIBUS-RS 485 A RJ45, multipin, RJ45, multipin,
PROFIBUS male female
PROFINET PROFIBUS “‘ i 5
lNSTALATION Stigwstigland Pin 1 Not connected : ) 1 ! OZ o)s
COMMISIONING Viewing direction A Pin 2 Data core A (green) M12, multipin, 3 p; M12, multipin,
EWInG reeion Pin 3 Not connected it tornaia
DIAGNOSTICS e e
Screwed gland | Shielding
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN

PROFINET CBA —5
IMPLEMENT |

SIEMENS PLC
PRESENT

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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Steps of commissioning PROFIBUS/PROFINET

PROFIBUS
Step 1: Visual inspection

Step 2: Acceptance measurements

Step 3: System configuration

PROFINET

Step 4: Verify the address setting of PROFIBUS/PROFINET stations.

Step 5: Commission Masters/Slaves and IO Controllers / 10 Devices

Step 6: Test signal inputs
Step 7: Test signal outputs
Step 8: Create acceptance

/

checklist

Media

Metal (Cu) current/Voltage

wired

Light

Steps 1 and 2 are part of the assembly acceptance and should
already be completed. Steps 3 to 8 are now explained in more detail.

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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System configuration (step 3)

PROFIBUS

Configuration of the PROFIBUS devices
generally involves using a software
configuration tool to describe your
PROFIBUS system. Because the
programming device and software varies
from manufacturer to manufacturer, we
cannot give detailed instructions on how this
stage is carried out. Before you start with
system configuration you should be familiar
with the operation of the programming
device and the associated software. Here
we list a few points that you should be

aware of.
PROFIBUS - Konfiguration

Operator Panel Operator Panel
HMI|

PLC
PROFIBUS-DP
PROFIBUS-DP Slave

Slave

PROFIBUS-DP
Slave

L

NDES5E
HEE@2E
IEEE3E@

e=——— -\

PLC Operator Console Operator Panel
PROFIBUS-DP (HMI) (HMI)
PROFIBUS-DF PROHIBUS-DP

Slave Slave

A configuration tool is required for the
configuration of PROFINET devices. The
system configuration will not be described in
more detail here because operation of the
configuration software varies from
manufacturer to manufacturer. Prior to
starting to configure the system, you should
familiarize  yourself with the system
configuration software. Only a few basic
points to be observed will be explained here.

PROFINET

% | em | f =0 ED

Ethemet inteitace

@ BNIPNT2021052015: 00-19-31-30-62-73: 192.168.0.4

@ ILPN BKDIB D04 2T D0-AD-45-37-88-48 : 19216803 | MAC address
IM151-3: 00-0E-8C-CE-85-C0: 192.168.0.2
[l 57-300: O0-0E-BCF5B0-46: 19216801
2{ 57.PC: 00-21-70-93-481B  192168.0.99

00-1B-1B-34-18-73

& Assign|P parameters
1P address

Subnet mask

[1sz.183. 0 . 3

Ready Staions found: 8 -  Fiter: off )

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PI§ &

PROFIBUS » PROFINET

GSD,GSDML - Device description files

: PROFIBUS PROFINET
Overview e
USS RS485 —
ETHERNET
FACTORY
ISO/OSI
PROFIBUS
PROFINET
INSTALATION
COMMISIONING - : : hhﬁ = e
DIAGNOSTIcs P ROFIBUS stations a:c_e integrated in a project | PROFINET nodes are integrated into
via device description files. This involves a projects using device description files. This
PROFILES standardized file type in which PROFIBUS is a standardized type of file which
PROFISAFE station characteristics are described. The describes the properties of the PROFINET
PROFIDRIVE  device description file is generally abbreviated | poqes. The device description file for
roFENERGY 25 COSD file”. GSD stands for "General | pROFINET is usually abbreviated “GSD
Statlo_n Descrlptlop . The GSD _flle for a device file”. GSD stands for “General Station
VLAN contains standardized information on the Description” while the extension ML
VPN cha_racteristics_ and optiqns available for the_lt indicates the use of XML). A GSD file for a
PROFINET cga  device. GSD files often incorporate text which | geyice contains standardized information
appears on the PC screen in the configuration on its properties
IMPLEMENT tool. ’
SIEMENS PLC  “SIEM8027.GSD" — A GSD file for Siemens device with ID 8027 "GSD-V2.2-Siemens—-ET2005-20040720.xml"
PRESENT “WAGOB760.GSE” — An English language file, for WAGO device ID B760

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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PROFIBUS » PROFINET

Address settings

PROFIBUS
Overview
Addressing - It is essential that the address of every
USS RS485 PROFIBUS station is correctly set in the
ETHERNET configuration tool. We should ensure that the
addresses used in the configuration tool agree with
FACTORY the planned addresses of the PROFIBUS stations. In
ISO/OSI addition, you should check that the addresses set on
the physical PROFIBUS stations matches with the
PROFIBUS addresses in the project plan.
PROFINET Bus parameters - Bus parameters are used to set
the details of the timing within a PROFIBUS cycle.
INSTALATION
COMMISIONING DP-Master class 1: Controller - 'program in the controller:
= What is executed?
DIAGNOSTICS Al B =
PROFILES Process image
PROFISAFE | Configuration of the network:
Who with whom?
RESBERLE PROFIBUS -DP
PROFIENERGY
VLAN | [ — | [ —
Inputs Inputs | | Outputs || Outputs
VPN DP-Slaves: Field devices for input and output data
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

PROFINET

PROFINET Segments

I =)
-, )~

EEEE

1. Each individual automation island receives an
address range

Operator station: 192.168.1.xxx

PROFINET segment A: 192.168.2.xxx

PROFINET segment B: 192.168.3.xxx etc.

2. The individual device types of a PROFINET segment
are assigned to different address ranges:

PN 10 controller / “segment A”:192.168.2.1 to 192.168.2.19
Switches: 192.168.2.20 to 192.168.2.49

PN IO devices: 192.168.2.50 to 192.168.2.199

Diagnosis: 192.168.2.200 to 192.168.2.254

PROFINET segment A
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Commissioning PROFIBUS/PROFINET stations (step 5

PROFIBUS

[ Py

ation Edt [nsert BLC Yiew Options Window Help

=482 PROFINET |0
= [{l SIMATIC 200
= [{ll SIMATIC 400

EGHET

B HISITRAN]

(T

=
W)=

A >

=] simaTic 3001

Slat | Designation
UR
RORDP )
I

Press Fi o gat Help, Chg

| = B, SIMATIC PC Station

BDR4107 / BDR5S™

P Profile 3.0

s & oo wa@=wx  SIEMENS
wo ' LD
PROFIBUS(1): DPMastersystem [1) N T E— |
= % PROFIBUS DP
= %% PROFIBUS-PA
(3) SIPERT (51 SITRAN + o ERGHEE
= = y + @ SITRANS FM
§ @ + @ SITRANS PDSII
= . B SITRANS T3K

B SIMATIC PC Based Contral 300/400

!
positianer. PROFIBUS ——

PROFINET

Addressing of a PROFINET 10 DEVICE therefore in
total includes:

— MAC address, which is pre-defined in the device
and can usually not be modified.

— Device names which can be freely selected, but
which should reflect the relevant plant part for
convenience reasons.

— IP address, which can also be freely selected, but
which follows a firm scheme and which should be
selected, similar to the device name, according to the
assigned plant.

PROFINET 10 Device

EErE

PROFINET /
/ \

/
IP address: e.g. 192.168.111.124
O DEVICE1*

'MAC address |
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ADDRESS AND NAMES
PROFIBUS

The address of a PROFIBUS station can be set in one
of three ways:

* Alocal switch on the device (binary dip switch or
rotary switch).

» Software setting of device address over the
PROFIBUS network using a

configuration tool (called a Class-Il master).

» Some devices may use special software and a serial
link or hand-held tool to

set the device address (e.g. some masters, drives or
HMI devices).

PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA

Bus segment 1

Bus segment 1 Terminating resistor
Bus segment 1
_~— enabling

Bus segment 2

i [ =

Terminating resistor
Bus segment 2
enabling

Bus smentz SI EM EN s

IMPLEMENT
SIEMENS PLC
PRESENT

For PROFINET, this procedure has been selected
because names are easier to handle than more
complex IP addresses. In their original delivery
status, PROFINET IO devices do not have a device
name, but only a MAC address. This address is
persistently stored in the device; it is globally unique
and can usually not be changed. Some

PROFINET

manufacturers have proprietary tools which allow for
a MAC address to be changed in case a device has
to be replaced. Many PROFINET devices have the

MAC address printed on the housing or on the rating
PROFINET IO Device

plate.

PROFINET / \

y \

MAC address: (e.g. 108 00 08 F3 41 BE}

A PROFINET IO device can only be addressed by
a PROFINET 10 controller after having been
allocated a device name, usually for the acyclic
transfer of planning data (among others the IP
address) or when starting the PROFINET IO device.
Cyclical exchange of data is realized using the MAC

address, if the PROFINET IOController and the
PROFINET 10O-Device are placed in the same
subnet.
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Operation state

PROFIBUS

PROFIBUS telegrams can be corrupted by
pickup or reflections. PROFIBUS has many
mechanisms to ensure reliable
communications even in the presence of such
corruption. For example, any corrupted
request or response will cause the controlling
master to repeat the request.

VP (6)
Stacja 1 Stacja 2
390Q
RxD/TxD-P (3) O O (3) RxD/TxD-P RxD/TxD-P (3)
DGND (5) O QO (5) DGND
220Q
v O O w®w

RxD/TxD-N 8) O O (8) RxDITxD-N RxD/TxD-N (8)

390Q

DGND (5)

Okablowanie Terminator

PROFIBUS systems can operate for long
periods without visible error, even though a
number of telegrams are being corrupted.
Ideally, the commissioning engineer would like!
to know the extent of telegram corruption
occurring on a network so that corrective

measures can be taken.

PROFINET

PROFINET IO Device

PROFINET { \

/ N
‘|0 DEVICE1”

MAC address

1sanbay

The device name must persistently stored in
the device. When a defective device is
replaced, you have to repeat the "device
baptism" with the new device. To avoid this
step, some manufacturers offer devices with a
removable medium. Here the device
parameters are stored on a replaceable
storage medium. In case a component fails,
the storage medium is inserted in the
replacement component, thus being
immediately operational.
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Testing

Outputs (step 7) - PROFIBUS

BiHW Config - [SIMATIC 300(1) (Configuration) -- gorny_PA_PPO_bledy]

Bl Station Edit Insert PLC Yiew Options Window Help

(step 6) and

=1of x|
O[22 % & /e bl @] 38 |
| |" | | 2 4 nddress [Peclaration |Hame Type Initial value |[Comment
0.00in atart BOOL FALSE
e 0.1]in atop BOOL FALSE
— 0.2)in nawrot B00L FALSE
PROFIBUS(1) DP master system (1]
3 TPU 3152DP 0.3)in blokada impulsow |BOOL FALSE
2 J 0.4[in kasowanie bledu  |BOOL FALSE
3 z.0]in prediosc zadana  |INT [
; 4.0]in Mt pzD L TORD #1640
= 6.0]in M FzD 2 TORD gLEH0
= 8.0|out. laupka_on _off BoOL FALSE
[ 8.1/out laupka bledu Bo0L FALSE
El El 10.0]out prediosc aktualna |INT 0
1n
12.0]out PLC_PZD 1 UORD W#LERD
14.0[out PLC PZD 2 ORD #1640
< | 16.0{stat gotow_do_pracy BOOL FALSE
16.1|stat gotow_do_zal BoOL FALSE
:‘:I 8] MICROMASTER_440 e 0oL TALSE
Slot odule .. | laddress | O address Comment
4 Dpym Dala FRELTET | TR R
& P O -
§ STERDRIVES VC Plus (Adr:3) (EePROM) ONLINE] I =54
7 o _‘ate Dlogpostics Toos Window telp =l8lx
8 B 0[] S|=(e] =] = [Falf @] g Blel Sl )] e =o) 2|
E e n =] [Profibus diagnostics
o = o
[5 e Oponmoietipe  JCBFZ B e o B Cuentbaudiate
fiome B figurec 3] Telegram failre time.
B am 5
H e o vekis oo
B D Value B Wod  Dable Valoe B
= & Paan 1 SC7E hee L =] e a1 [hex o]
= = ' = - -
1@ N orr2 o | 2 o e ol T o o leAr
e iss I ‘ o e e B o e
- S = : o e e B W[ |
° = s o ey e B R A w o ]
¢ © el 7 o000 e | & Z7|| 7 0 Fcomox ) e |
5 © e ] 8 000 o L] = ] | [ 2 o0 pacurios [ e o]
¢ o oo e 3 0000 e | I | [ 2k oo o000 Pox L]
R sl o = oo s T
e =b =
T s O etwgsiion cting 40077 o i T e o S o 1 e 2 L) e 1
X If] = ° = 2 0000 hex L IE] T || 2 wom mewnne 0000 [be .|
DimBxXMo || " w e oo 13 o e e B MR e
TER S|« 2 o £ S 1 o0 b L [E| T || 1 0 Facomor o0 [rex |
e MOVPMO3 A i = o pes s 15 0000 he | ] S || 1 o0 Fcomox [ [rex |
g b il sans ] 1% ) e 16 KOOD  Ficom0% o0 [ex
ey 1 O LowmolipoleioneOl  LowrolapolnonsiOFF 5114 | EINE El
i 5 © Nootemlluk Evend s L Sinte OP st (ON)
et
ot - =
ET—| =
| . J of
1) Start| ) SINATIC Manager - (57.... | &) podstanowe._operacie_.. | 5] STEP? podstawawe ca... |[] DriveMon - [57_315 ... B [« S8ML, wism 2 Start| 8 SIMATIC Manager -[57.... | 5] cperacie_... | 1] 5TEP7_podstawone_dsi.. |[[E] Drivemon - [57_315_... @ [« SEEL wizem
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P I. . NetworkTime data type for "time stamping" -

PROFIBUS » PROFINET

Overview PROFIBUS PROFINET
USS RS485
ETHERNET e .@ ------------ Lad HMI
FAETORY ot Alarms with timestamp: Date: 2003-08-06
ISO/OSI Controller/PLC ~ v
(IEC 61131-3) Network time: -

4 byte: fter 1.1.1900
PROFIBUS el bl

PROFINET 06.08.2003 ~’ FB — / :
— i Time master
INSTALATION -,
A MS51

COMMISIONING Y b @ i
% MS0/MSH1 @ i

DIAGNOSTICS

PROFILES %, T @;
H i wMs3 i
PROFISAFE lsclitisiines \@ :- = e

.......

PROFIDRIVE - TimeOfbay e .| Field device |4 Network time- ‘

= TimeDifference 4 byte: sec after 1.1.1900
PROFIENERGY » Date 4 byte: 1/2%2 sec

VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT
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PI. . Real Token Rotation Time tRR -

PROFIBUS » PROFINET

Sven PROFIBUS PROFINET
verview
USS RS485 N B Cycle Time PIB® §  cycic PROFINET Netioad 2
18 = [ms]
ETHERNET - 100 T T T T 1 T
14 =1 20 +— PROFINET Paket Si. f 108 Byl
FACTORY - a0 - (B0 Byte UseraData)lze ¢ B
ISO/OSI 10 70
- 2 g /
PROFIBUS i o % 5
PROFINET ) — 2w —
30
INSTALATION 5 o = e 2 =
10 it | o
COMMISIONING ’ e
DIAGNOSTICS PR T a2
o
PROFILES Cvclic 10 ST F.:v'fé“?r" | sochronous Mﬂﬁé
PROFISAFE yclc SO 'Oh_ Real-Time Performance
PROFIDRIVE Channels ///“"Vf’a it n4
every 8 m;
PROFIENERGY //‘:’ p 1. tearic
VLAN —. 0 i I
VPN i every 16 ms us |
T Hetes | 100% jitter
PROFINET CBA  commurncaton- Saii ma i | - *
be defined for
IMPLEMENT ~ cach 0 bevee , / ,
SIEMENS PLC gzcl’n':yl?:assoaugra:l:am R 0 Ims 1EJms 100ms Cycle time
PRESENT Intreductionto PROFINET, Derek Lane - W AGO Ltd - most slides courtesy of Andy Verwer VTC Page 1L | troductionto PROFI NET, Derek Lane - WAGD LLd -~ mast slides courtesy of Andy Verwer VTC Fage2é
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Network Load and diagnostics

PROFIBUS

9.0v PROCENTEDC
8.0V
7.0V
6.0V
5.0v
40V
3.0v
2.0V
1.0v
0.0v

6.09 6.09 6.09

177 18 19 20 61 652 53 654 655 656

) Updsteo on 01 Jan 1970 st 1221245 40

27

PROFINET

PI" Netload, Multi Controller
PI'. Cyclic Real Time Load

Generated cyclic real time netload (typ. PROFINET Packet Size
60 Byte PROFINET User data, 100 Mbit's)

[ rwm b

[ova [oovr [

CRERE

THNK Z 1 na. na. na | na 000%

[ 0
® :

(@ 10 na na_ na

Master CPLI317-2 285 337 48 T782%

na 134%

Protocol proportion

Update time Generated cyclic real time netload per
PROFINET Device
1ms 0.86%
2ms 043%
Deta rate in Bytep-
cycle P i
= 5 8ms 011 %
173 L]
0 v
PIB_§ | cycic Real Time Communication

Recommended threshold values for
netload of cyclic real time communication

Netload Recommendation

<20%: No action neccessary

20...50%: |Itis recommended to check the designed netload

>50%: There is a necessity to take measures to reduce the netload
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COMMUNICATION

... some Figures

P s

PROFIBUI - FROPINET

... some figures based on 100 Mbit/s

¥ 64 Byte= 512 Bit = approx. 5 microseconds
-> approx. 150 PROFINET packets/ms
- approx. 0,5% netload per device
atan 10 cycle of 2 ms
#1500 Byte: approx. 125 microseconds
- approx. 8 IP packets/m:Pl'Qir.

PROFINET
System Validation

Updated Planning
and
Commissioning
Guidelines for

Maximum LZEEN= 2 ally Olterte o larniry

and Technical Acceptance Testing

PROFINUS - PROFINET

re s

PROFIBUS - PAGHINT

Netload ... some aspects

# no uniform load

¥ Different in each cable segment

¥ Full Duplex

¥ Load distribution to/from controller (up-/downstream)
..

Devices = PLC | ‘

11 i1

Retuence: Wasn .  Whitepaos PROFNET Ve
Processing Chain, Shortest Reaction Time -

PLC = Devices “I

Xaver Schmidt

Store and
Maximum Line Dej
1ms 2ms 4 ms 8ms
T 14 28 58
Cut through Switches
Maximum Line Depths with Update Time of
1ms 2ms 4ms 8ms
64 100 100 100

Event
| O,
1 © TPNI
T ] -
I OTow
OTp,
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Overview on PROFIBUS DP diagnosis structures

PROFIBUS

PROFIBUS DP

Standard
Di i '

Channel

Revision
Related Number

3SD:"DPV1" =1
Status Model

Acknowledgement via MS1 No acknowledgement via MS1
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Data flow for diagnosis, status, and alarms

Maint Engineering Tool, PROFIBUS Process Monitoring Operator
ain S?ance Diagnosis Panel System
Alarm < >
<4+— GsD History
———
——— ——
[a A | EthermetTerip

Engineering TOOl, ...........................................
Diagnosis Panel

<4+— GsD Time stamping

Controller
Master class 1

% Master class 2

PROFIBUS DP

Alarms + acknowledge

Diagnosis message:
Standard +
Identifier +

Module +
Channel Field device
Slave

"

*) Diagnosis messages embedded
within cyclic data exchange upon
slave request (multiplex)
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Diagnostics - PROFIBUS

PROFIBUS

Diagnosis repeater to detect network problems

Master
(Class 1)

Segment 2

n‘ [T
il ...

Time stampmg of alarms and events

Master

o

—_—— CsV.

Diagnosis
repeater

MS0

| Alarm and event
buffer
variable | @
0 = Variable 9
¥ 45 varable |©)
Slave ;
hﬂa‘ ﬁaw | Alarm 0

PROFINET

Description / potential sources of emor

Layer

7 Application Layer

Frontend application

This layer determines the presentation of data to be
transferred.

6 Presentation Layer | oy may be found n the range of ASCII, JPEG or

DNS

Typical error in this layer:

Incorrect assessment of available bandwidth.
Typical error in this layer:

TCP window size too small

5 Session Layer

4 Transport Layer

IP and routing

Typical emors in this layer:
incorrect or dual IP addresses
incorrect netmasks

MAC addresses

Typical errors in this layer:
incorrect or dual MAC addresses

3 Network Layer

2 Data Link Layer

Incompatible frame types

This layer combines connectors, cabling and signal
level

Line testers can be used for troubleshooting (chapter
1 Physical Layer 2.1)

Typical errors in this layer

incorrect or defective cables

Starting from the bottams cineo

procedure should be used:

[0 Check the cabling structure (line tester)

[0 Measure the optical fiber

[0 Check the WLAN signal strength

[ Start Read Record Diagnose at IO controller /
live list

00 Connection test using ICMP telegrams

[1 Check diagnostics telegram

[0 Record the data traffic using an analyzer (e.g.
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Diagnostics - PROFIBUS

PROFIBUS

Delayed diagnosis mode for time critical applications

Normal diagnosis:

[l
Bus cycle n ‘ | Slave1 |]_Slave2 | | Slave3 |

‘ Slave 2 indicates diagnosis

Bus oyce v |

SN

to its master class 1

message instead of process data

; ‘ Master class 1 receives diagnosis

S~

s
Cyclic access
of master class 1

Delayed diagnosis mode:

Acyclic access
phase of master
class 1

message during the configured
acyclic phase of the bus cycle,

| I
Slave1 Slave2 Slave3 Slave 2 indicates diagnosis
e ‘ | | .l_ | | | | | to its master class 1
Fo——— " Master class 1 receives diagnosis
Bus cycle n+1 | Slave1 | Slave2 | | Slave3 | Slave2

sharing this time frame with the

Y

acyclic accesses of the master

Cyclic access
of master class 1

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET



Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

Diagnostics levels in PROFINET 10

PI§ &

PROFIBUS » PROFINET

B Hw Config - [AS400 (diagnostics) online
Overview PROFIBUS(1): DP master system (1)
USS RS485 oo
X7 PVDP E‘H)IMISL\
ETHERNET s poriss
FACTORY éf! \\ —‘ Ethernet (1): PN 1O system (1)
ISO/0SI )
ﬁ (125)IE-PB
PROFIBUS g |PROFIBUS(O): DP master s o
mE Fault in dev_ice Fault in. module
PROFINET (e.g., valve island_2) (e.g., analog input module 3)
INSTALATION A g | Foit i submocis
Submodule 1 Submodule 1 Submodule Q Level 4:
COMMISION'NG (Fault in_chla)nne; y i
P - hannel 1 £.g., wire break on channel
DIAGNOSTICS u it
. -anne X -anne X -.anne
PROFILES Sub:oﬂ I Sub:ol] I Sub:on I
PROFISAFE Submodule 2 Submodule 2 Submodule 2
- -hannel 0 -hannel 0
PROFIDRIVE
PROFIENERGY
VLAN Subslot 2 Subslot 2 Subslot 2
VPN L slot1 H | H stor2 H | B slots ]
Diagnostics records in PROFINET IO There are two different types of diagnostics record:
PROFINET CBA . . . . . L
1. Channel diagnostics records Channel diagnostics records are generated if a channel is in an error state and /
IMPLEMENT or has triggered an interrupt. A diagnostics record of length 0 is returned if there is no fault.
SIEMENS PLC 2. Vendor-specific diagnostics records
The structure and size of vendor-specific diagnostics records depend on the vendor's settings. For information
PRESENT about vendor-specific diagnostics records, refer to the appropriate device manual.

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET

Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

PROFINET DIAGNOSTICS

PI§ &

PROFIBUS » PROFINET

10 controller 10 supervisor
Overview ] =
USS RS485 < @ D
ETHERNET - ———\
FACTORY T
ISO/OSI
PROFIBUS @
PROFINET
INSTALATION
COMMISIONING @
DIAGNOSTICS
PROFILES
PROFISAFE '
@ Online diagnostics in STEP 7 or operator control and monitoring device: The programming
PROFIDRIVE device/operator control and monitoring device (IO supervisor/HMI) requests the station
status of the 10 device.
PROFIENERGY 1O device @ Following the request from the 10 supervisor/HMI, the 10 controller automatically reads the
VLAN entire station status asynchronously directly from the IO device and stores the read
diagnostic information in system status lists on the 1O controller. The 1O supervisor/HMI
VPN then accesses these system status lists.
[©] Online diagnostics in STEP 7 or operator control and monitoring device: The |10
PROFINET CBA supervisor/HMI can also read the station status directly from the 10 device without the 10
controller being involved. This is only possible if the 10 supervisor/HMI is connected
IMPLEMENT directly to Industrial Ethernet.
SIEMENS PLC Thi_s means that you can access diagngstic informa_ticn during the commissioning phase or
during service even if the 10 controller is not operational.
PRESENT
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EXPANDED DIAGNOSTICS FOR SWITCHE

thernet (1): PROFINET system (1)
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PI. . Workflow of fieldbus integration -
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DIAGNOSTICS : 7 Build expected configuration (3):
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PI. . Slot cluster concept wit modular
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Utilization options of the diagnosis / maintenance

with regard to the diagnostic alarm
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standard. Since PROFIBUS DP
with its DP-V2 version is offering a
field device peer-to-peer
communication and PROFINET
CBA a partial implementation of
IEC 61499, pressure will be exerted
on a common and standardized
view on distributed automation
within the next upcoming years.
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Field device p atforms |mpfement|ng

PI.. PROFIBUS profiles -

Real-Time and Embedded-Systems-Concepts
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ETHERNET
s
FACTORY _, i N
. PROFINET
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PROFIBUS — ISR ]
e

PROFINET : o« _ priort priort Priort
- |

INSTALATION N
Wt ® e 4
COMMISIONING T A
DIAGNOSTICS SR= Registers Sk Poter
nierrup Servic Context
PROFILES Background Foreground Routine
(Task Level) (Interrupt Level)
PROFISAFE ' ' :
/Delete(); . . .
PROFIDRIVE i Muitlldoklng and TaSk'SW|tCh
PROFIENERGY - [TaskSwitch(); elnt
Dormant |- _Crental). Ready 0. Running ISR
VLAN : L :
VPN I /Delete(); ePreempted /INtExit();
PROFINET CBA /Resume();
IMPLEMENT
x - / .
SIEMENS PLC /Delete(); Waiting L Suspend();
PRESENT
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PI. . Profile for Identification Systems,
PROFIBUS - PROFINET Proxy ldent Function Block - RFID -

PROFIBUS PROFINET

Overview
USS RS485 IEC 611513 EC 611313
/.
ETHERNET Comme I N Comm FB
IEC 61131-3 { ‘*§‘ Bfa:::x;:g:;ix 7
FACTORY Acyclic: File Transfer Interro- ;E o
B gator / . IEC 611313 2 \PIB* t N
|SO/OS| PIB Cyeclic: Control and Status word Barcode . 5' xap § e K
Reader PIB < i
Bufer o
PROFIBUS -
PROFINET
Application Program Tag
INSTALATION (not modified) =
COMMISIONING PIB. Proxy Ident Block
PB...PROFIBUS
DIAGNOSTICS PNIO...PROFINET IO
[IEC 61131-3| | GETIO | SETK
PROFILES e
APPLICATION ‘ INTERROGATOR ‘ RF TAG hy v
PROFISAFE ‘ e
Con nd =% N I EENSEE (CONTOl CORNTY CRaRgeD "
[oecocer] = = el ek (ommand erom)
PROFIDRIVE 7} AR Logical h— - = ~_
?@ INTERFACE e . ]
PROF IENE RGY Agg,:ﬁ:,:‘g: h 4 . COMMANDS e — £ = = [(Cxelic (acknowl, comnter changed) | > ‘ ?;
T Command / Driver o B = Ty = | £|
VLAN Response  lgp| and .} e = 1 resllch ‘ S
APPLICATION e M;Er;zg RESPONSES [ Crolie daa) | i s ‘
VPN resronsEs t e (ackowl. counter cliangea) | —————> il
l— velic (acknowl. counter ch ) b
|Logica.Me...°wi R i O _ ‘ L
P ROF I N ET C BA T:geﬁhysc;gl\.lﬂ?mcry"\‘sﬂgvenu?hee B [
Tag it and the mapping rules If_:] - 1 I I Cyclic (control counter changed
the Tag Driver. All the informati
IMPLEMENT DATAPROTOCOL | oSIAL R e LogicalMemory s represented =
the Logical Memory Map Cychic dsta)
SIEMENS PLC N
ISO/IEC 15961 ISO/EC 15962 ISO/IEC 15962 ISO/IEC 18000 ¥ . ¥ v B ¥
PRESENT Annexes
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Host / Engineering Functions for
PI. . PROFIBUS

PROFIBUS » PROFINET

Overview 3 ) w| 5 s %
S 3 g2 | B2 | s £ :
) = 1 5 =
USS RS485 E » |5 & | 2le |8E| B o E| B
£ 8 e Z2T| 28 Bol @ 28 |e°| =| 8 ZF| &g
*s| 3| & 2/38|83 SEIS8| S|% |28 x| E| =2 =2
ETHERNET »s| 3| §| 2(28|=3 _|SE|£E 2|T, 8 = 3 = &2
22| 2| g| ¢l¢x|8s| E|5% /2% m|:s|E8| | 3| £ ¢
FACTORY ° 8 E I E g 2T :|>:‘ % T & g > =] 0 S| 85 o 0 S &:
cyclic data (DP VO) m m m m m m m m m m n.a m m n.a n.a
ISO/OS' use cyclic data in PLC program
(ST and Communication Function Blocks): m m na na. | na.
PROFIBUS GETIO_PART, SETIO_PART
diagnosis status message m m o o m n.a. m na. | na.
PROFINET alarms (DP V1) o o o n.a. na. | na.
data records — Host (DP V1: MS1) o m m m m o n.a. m na. | na.
data records — PC (DP V1: MS2) m m m o [s] o n.a. m na. | na.
INSTALATION
use data records within PLC program
(ST and Communication Function Blocks): m m n.a. na na
COMMISIONING |RrpREC, WRREC
Parameter Server
DIAGNOSTICS |Status Message Type 7 & BE- | e BiE; || (A
SIL claim o o m n.a. na. | na.
PROF”_ES GSD Version 1.0 5.0 2.0 | 5.04 1.0 5.0 5.0 5.0 5.0 1.0 n.a. 5.0 5.0 n.a. | na.
TCI Support m n.a. m na. | na.
PROF|SAFE PROFIdrive: Isochronous Mode (DP V2) n.a. na. | na.
PROFIdrive: data-exchange broadcast n.a. n.a. | na.
PROFIDRIVE
PROFIENERGY  The following legend applies:
VLAN m = shall (mandatory)
VPN o = may (optional), according to the specific application profile

PROFINET CBA  blank = may (optional), can be used but not addressed in the specific
IMPLEMENT  gpplication profile

SIEMENSPLC  n.a. = not applicable
PRESENT
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i ngineering runcliions for

Host
PI.. PROFIBUS and PROFIdrive

Overview
USS RS485
ETHERNET
FACTORY cyclic data (DP VV0) I m m m m n.a. m
use cyclic data in PLC program
ISO/OSI (8T and Communication Function Blocks): na.
PROFIBUS QETIO _PART, SETIO_PART
diagnosis status message n.a.
PROFINET alarms (DP V1) n.a.
data records — Host (DP V1: MS1) m n.a.
INSTALATION
data records — PC (DP V1: MS2 ) m m m m n.a. m
COMMISIONING use data records within PLC program
(ST and Communication Function Blocks): n.a.

DIAGNOSTICS RDREC, WRREC
Parameter Server

PROFILES Status Message Type 7 naa.
SIL claim o [e] [e] o n.a. o
PROFISAFE GSD Version 3.0 4.0 3.0 4.0 n.a. 40
PROFIDRIVE TCI Support na.
PROFIdrive: Isochronous Mode (DP V2) o o m n.a. m
PROFIENERGY PROFIdrive: data-exchange broadcast m n.a. m
VLAN The following legend applies:
VPN m = shall (mandatory)

PROFINET CBA O = may (optional), according to the specific application profile
IMPLEMENT  blank = may (optional), can be used but not addressed in the specific
SiEMENS PLC  application profile

PRESENT  n.a. = not applicable
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Host / Engineering Functions
PROFINET
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PROFIBUS » PROFINET

.
~

Overview _ 5 g 2
USS RS485 3 8 |_ S8 | BIE 2|3 £
ETHERNET 5| B | §|E |38 S2e| 5|8 2| 2| & g ¢
ISO/OSI RT na. | na | m m nha | m m |na | m m m m |na | m m
PROFlBUS LE: cyclic data in PLC program . = = = — ) =
(ST and Communication Function Blocks): na. n.a. n.a. m | na. n.a.
PROF'NET GETIO_PART, SETIO_PART
use data records within PLC program
|NSTALAT|ON (ngRagg.CvsangEug:catlon Function Blocks): n.a. n.a. n.a. m | na. m | na
Parameter Server
COMMISIONING | Update Alarm na. | na. m na. n.a. o | na
SIL claim na. | na | o m n.a. n.a. n.a.
D|AGNOST|CS GSDML Version n.a. n.a. 24 2.2 n.a. 20 | na. | 20 1.0 2.0 22 |na. | 22 | 225
TCl Support n.a. n.a. m n.a. n.a. m | na.
PROFILES PROFIdrive: M CR (Broadcast) na | na o n.a. n.a. n.a.
PROFISAFE
PROFIDRIVE  The following legend applies:
PROFIENERGY  m = shall (mandatory)
ik o = may (optional), according to the specific application profile
W blank = may (optional), can be used but not addressed in the specific
PROFINET CBA  gpplication profile
IMPLEMENT  n a. = not applicable
SIEMENS PLC
PRESENT
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Annual &eting PICC/PITG/PITL G
PI. . Host / ngineering Functions for
PROFIBUS - PROFINET PROFINET and PROFIdrIve -
Overview - o~ ™ Lo wn w
USS RS485 8| =8| & 8 8| =
ETHERNET 2 | 25| 25| 25| £85|25| &5
5 |SR| 25| 25| 25| 55| 2%
E e gl ksl Lol k8
FACTORY g g-g_. 5 g 3 3 g 3 g 3
ISO/OSI : S i
PROFIBUS RT m m m o n.a m
IRT m n.a m
PROFINET use cyclic data in PLC program
STand C ication F tion Blocks): n.a
LR | o Cormunicatn Pancton Blocke)
COMMISIONING use data records within PLC program
(Communication Function Blocks): L2
DIAGNOSTICS RDREC, WRREC
Parameter Server
PROFILES Update Alarm n.A
SIL claim [] o [] o] n.a. o
PROFISAFE GSDML Version 2.0 2.0 2.0 2.0 n.a. 2.0
PROFIDRIVE TCI Support n.a.
PROFIENERGY PROFldrive: M CR (Broadcast) . m n.a. m
VLAN The following legend applies:
VPN m = shall (mandatory)
PROEINET cBa O = may (optional), according to the specific application profile
meLement | Plank = may (optional), can be used but not addressed in the specific
SiEMENs pLc  application prqflle
PRESENT n.a. = not applicable
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P I. . Amendment PROFIdrive on PROFIsafe -

PROFIBUS » PROFINET

PROFIBUS PROFINET

. controller (e.g. PLC) = e
Overview —Tem ‘
/ S 29t PROFlsafe Policy [9]
USS RS485 ¥ | &
/ SROEG = — \ PROFlsafe - Profile Test Specification for Requirements for
| Fve Ak PROFldrive | for Safety Safety Related Slaves [8] Installation, Immunity and
ETHERNET f | Technalogy (3] Electrical Safety [10]
Note
FACTORY
ISO/OSI \ 1 7 IEC 61158 [13],
or PROFINET 10 . [15], [16]
content of this HFROFMELIO PROFIdrive on PROFIisafe o |+
PROFIBUS spociicaton PNQO certification
ROFIBUS/PROFINET interface EESE:E‘E?
PROFINET e PROFidrive / 1 \ \
safe layer
/ i PROFEldrive \w
INSTALATION ( LN Proftme \ PROFldrive Certificatian IEC 61800-5-2 GSD Specification for
‘. "‘ [11, [2] PROFIdrive 1 PROFIBUS DP [4]
safe drive 12] PROFINET 10 [5]
COMMISIONING functions X . [12] [5]
L
DlAGNOSTICS drive functions
drive (device)
i S -
PROFILES e .
Safety AFL:"E“: Application Application
Application plication Controll Cor
PROFISAFE Controller Controller (2+:151)er Controlier
PROFIDRIVE - srety- sanam
Safety Functions Information about PROFIsafe < Telegramm elegramm
PROF'ENERGY Safety Functions communication
4 : :
VLAN Y i
VPN
PROFINET CBA
IMPLEMENT Axis PROFIdrive DO (Axis type)
Al d Amendment
SIEM ENS PLC PROFid::feennrzn:F:‘\;Fls:fe PROFIdrive Profile PROFldrive on PROFIsafe PROFIdrive Profile
(this document) 1. 121 (this document) 11,121
PRESENT
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PI§ F  PROFISAFE WITH PROFIDRIVE P

PROFIBUS » PROFINET

PROFIBUS PROFINET

Overview
USS RS485 . . X !
Control of Safety Functions via Control of Drive via
ETHERNET PROFIdrive on PROFlsafe PROFlIdrive
activate/deactivate Y A
FACTORY Safety Sub Functions ™
ISO/OSI S SEME e S ZSWB  : Zsw
PROFIBUS 3
SN . PROFIdrive - PROFIdrive
INSTALATION &iﬂ:;!:::q"a";'] ?:es S:f"ethRgl":r'lS;‘:gn General State
COMMISIONING (vendor specific | > State Machines - AT :ns?c_h]s';;
: according to (this document)
DIAGNOSTICS i IEC 61800-5-2)
PROFILES i
PROFISAFE 1 | |
Fault Reactions
PROFIDRIVE Request/Release (STO, 31, 582, .. § activate/deactivate
PROFIENERGY —— Coast Stop, Quick Stop
H : H with no transition to $1
VLAN Fault entries . Fault Buffer ( )
(this document) .
VPN =
PROFINET CBA ‘
IMPLEMENT S zZsw s STW grr;\; S!:“;afety
INTERNAL_EVEN INTERNAL EVENT_A!
SIEMENS PLC ' R, ( 9 PROFlsafe
PRESENT
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PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT
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General Sequence of activation of STO

PROFIBUS

STO idle
Bt ,FOVWER REMOVED' = false

-

— Enable Eneray

—_

------------ > Feedback from

STO vanish
Bit ,PFOWER REMOVED' = false

release ,Coast Stop"

4
if Energy enabled
|

‘\
if S STW.STO = true
and STO not requested
~

if S STWx.STO = false or STO requested
S

STO in process

|

if Energy removed <

STO active
Bit ,FOWER REMOVED' = true

Command to PROFIdrive general state machine

PROFdrive general state machine

——> Command to Safety Functions sub state machines

Safety Appl. Controller

W

........... >

Bt ,FOWER REMOVED" = false

——
Remove Energy -

PROFINET

PROFIsafe

Feedback from Safety Functions sub state machines

——> Command to other Safety Functions state machines

avesemneeend  Feedback from other Safety Functions state machines

activate STO

coasting

t

PD General SM

General State Machine

Information
to Drive Controller

$4 (S2, S3, S5)

™ disable pulses

s1

~,POWER_REMOVED*

Reaction
of Drive Controller

Basic Features STO:
-> Axisis ,torque off*

-> standstill

is not guaranteed
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PROFIBUS AND PROFINET WITH

PROFIBUS

Overview ‘

USSRS485 |

Applicant starts developing an PROFIdrive on PROFIsafe F-Slave, F-Device, or F-Host I
T T T
Availability I ‘ Safety |
T

ETHERNET

Immunity (EMC) I

Conformance (PB/PN)

| ‘ Conformance (IEC 61508) I

FACTORY
ISO/OSI

Applicant applies for
an EMC test at
any accredited test
laboratory

Applicant orders a
PROFIBUS Ident_Number
or a PROFINET Vendor_ID
from PNO and applies for a
PROFlsafe certification test at
any accredited test lab.

Applicant applies for a
safety assessment by
any "Notified Body"
(optional)

PROFIBUS
PROFINET
INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY

v

Test of F-Slave, F-Device, or
F-Host *)

Test
successfully passed

Corrections

Prove for CRC2 operation (see 5.1 in test

e

e

PROFldrive

PNO

Applicant applies for
a i from PNO

certificate 45
+
\1> successful

ion)

Acknowledge

Safety
Application
Controller

Safety-

S ZSwW1/2

Telegramme 30, 31, 32

PROFIDRIh

PROFINET

Drive
Application
Controller

Standard-Telegramm
+$S _ZSW1/2B")

S_ZSW1/2B")
Acknowledge

Drive
Fault-Buffer

DO (Axis type)

VLAN

VPN

PROFINET CBA

IMPLEMENT
SIEMENS PLC
PRESENT

* DP-V1/PN-IO Test App{vc_anl achieves \ .
* PROFIdrive Profile Test certificate from IOAR1 10 AR 2
+ PROFlsafe Layer Test "Notified Body"
* Reference Test
sLoTo sLOT1 [ SLOTm
f Subslot 0f 1 3 "|sum°'"‘|
A 1 ———| .-
- Standard o
(pecess o T30S | reegr 0
\
PROFIBUS PROFIsafe PROFIsafe PROFIdrive PROFIBUS " \ DO
header user data trailer user data trailer "
DU-global
F Process Data Status/Control Byte acyclic Saranter
CRC2 data channel } {_data pase. cyclic data
= 5 —A— channel
F-Data (=PROFIdrive PROFIsafe Telegram) D 1
Slot x Slot x+1
Parameter
Manager
== DO
functionality
DOocal [ satety || Comroll
parameter
daten base/ L | |
P-Device PO - Doy
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RT AND IRT COMMUNICATION

PROFIBUS

Office / IT Network

PLC

PROFINET

PC

IO RT communication

Printer

RT communication

communication

Motion
Controller

iEINEEERRINIIE
I

RT communication RT communication

PROFldrive
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MOTION CONTROL

Pig §

C R CRCE R T T T

Agenda
Unitarm
structures
Performance
Integration
Innovations
Enhancement

TCP/IP

PROFINET is Real-time Ethernet

IRT IRT , IRT

interval,  TCPP jnterval.  TCPP nterval

| ; | : | 5

< Cycle1 — ' +—Cycle2 — ' +—— Cyden ——
= time window

Isochranous
communicalion mﬂl-lﬂu‘liﬂ'l cnnl'nuiullm

# Bandwidth reservation for isochronous communication

¥ [RT permits high-precision synchronization

@

PROFldrive

Hardest Real-time by means of Isochronous
Real-time (IRT)

PROFINET Markaimng - Benalits
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PI. . Function diagram of the basic controller for all operating mode

PROFIBUS » PROFINET
—

<5
Voltage Switch-on Status, switch-on
switched-off inhibit inhibit (bit 6=1)
A Voltage ON OFF 1 (Bit 0=0)
Overview - T
Status, not ready
USS RS485 | Ngtw’?@— for switch-on (bit 6=1)
Status, control requested
(bit9=1)
ETHERNET
ABCOD
FACTO RY b Control word, basic status From every converter status
Coiverler-speciic Inhibit operation e Bt pattern i
1SO/OSI iy - (bl.t370] JOOG XXX X110 Siop arve
Status, operation Inhibit aperation Ready to Stalus, ready to Status, fault
PROFIBUS inhibited (bit 2=0) active switch-on switch-on (bit 0=1) (bit 3=1)
Fault removed
PROFINET mte Operation inhibited === ON (bit 0=1) Acknowledge
Switch-on alarm (bit 7=1)
INSTALATION Main contactor ON
Equipment-specific actions
COMMISIONING T s
Status, ready (bit 1=1)
D|AGNOST|CS From every converter status Egggﬁom —— \
PROFILES SFIF 1 (bit 0=0) ;; —— (3=l From every converter status :
elay time expir
Y P OFF 3 {bit 2=0) OFF 2 (bit 1=0)
PROFISAFE Inhibit setpoint OFF 1 active Stop dnve as fast Open load
=0 [ as possible OFF 3 active OFF 2 contactor
make /=0 Stage 1 — 4 -
PROF'DR'VE Status, OFF 3 Stage 1 active Status, OFF 2
alB=0 (bit 5=0) (bit 4=0)
T =0 (770
PROFIENERGY — Y /=0
VLAN ) e Keep /=0 OFF 3 active
i 5 2 =
i silteh OF e Open load contactor Stage 2
VPN == | oad contactor open Load contactor open + e | 02d contactor open
—
PROFINET CBA o - -
IMPLEMENT n  Speed — ——r| Enable electronic and pulses ]
f  Frequency Enable operation —— S convener&pecrﬁ;g;uogmz i
I Network load t 1 tatus, operation enal it 2=
SIEMENS PLC IR i L sSEhmroperaton Sndtted (Bt
Option
PRESENT
PROFIdrive
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PI. . Function diagram of the speed control mode,
control and status word

Overview -
Enable electronic and pulses
USS RS485 Enable converter-specific actions
operation Status, operation enabled (bit 2=1)
ETHERNET cC D A Inching, 1 or 2 (bit 8 or 9=1) and
Ramp-function meemm Ramp-function generator inhibited (bit 4=1);
——— Ramp-function generator stopped (bit 5=0);
FACTORY Stop ramp-function ?rili?\ii{:ﬁ%tpm Setpoint inhibited (bit 6=0)
generator (bit 5=0) |
ISO/OSI Ramp-function Drive running Inching setpoint to speed
= girlle(r’ato:: . Inching active controller;
nabled outpu Supplementary setpoint to
PROFIBUS D 8 - current controller
Enable ramp-function A
PROFINET et -|— generator (b1t 551 T ereses A
.
Ramp-function Tnching-pause
INSTALATION e B
Acceleration enabled
COMMISIONING O — — , ]
n/f=0 and /=0 e Inching 1 or 2 ON
Er?able setpoint and: Tu expired
DIAGNOSTICS (bit 6=1)

PROFILES [operatng staws |—— 1755, |

PROFISAFE B = -
PROFIDRIVE

PROFIENERGY
Pm_ &
VPN PROFIBUS - PROFINET
PROFINET CBA
IMPLEMENT
SIEMENS PLC

PRESENT PROFldrive
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CONTROL AND STATUS WORDS

Control word 1
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Function diagram of the positioning mode, control

and status word

o
N

Status word 1

550 202 o
T 0
Bit No. Meaning { Bit No. Meaning L
0=OFF1, Shutdown via ramp-function generator, to st -+ | 1=Ready to switch on
—»{ Bit0 |followed by Pulse disl:‘able, — toh —»| Bit0 0=Not ready to switch on BO10
1=0ON. operating condition (edge-controlled) to st
. 0=OFF2, pulse disable, motor coasts down —»| Bit1 1=Ready for operatiop (DC link loaded, pulses disabled)
> Bit1 1=Operating condition —> :: Z: 0=Not ready for operation 5070
" - =| i 2)
g 0=OFF3, quick stop to se - Bit2 1_Run (Vulvtage at output terminals)
P Bit2 |4 Operating condition —> :o br 0=Pulses disabled 576
0 s¢
x . 1=Fault active (pulses disabled)
. 1=Inverter enable, pulse enable —| Bit3 |._,
P B3 |o-Puise disable —> tos 0=No fault =
" . 0=0OFF2 active
. 1=Ramp-function generator enable ) = Bitd | 7
> Bit4 1o get ramp-function generator to 0 tos¢ 17N OFEZ B010
. = 0=0FF3 active
g 1=Start ramp-function generator ) —»| Bit5 |, _,
—»| Bits 0=Stop ramp-function generator Toiss 1=No OFF3 BO11
iF < g 1=Switch-on inhibit
- Bits g;gztg;‘n"tt dei;‘:bblée L » tosc | Bt | 0-No switch-on inhibit (possible to switch on) 5971
| Bit7 1=Warning active
—»| Bit7 |0=>1Edge fault acknowledgement tos 0=No warning BO11
tose —»] Bits 1=No setpoint/actual value deviation detected
- Bit8 |1=Inching bit0 —> Fgfg 0=Setpoint/actual value deviation BO11
to se H w
! Bite [1=inching bit1 > s —| Bit 9 |1=PZD control requested (always 1)
[316 =
r Note:This bit 1 . 1=Comparison value reached
Bit 10 1:Control requested telegram recei —P{ Bit10 0=Comparison value not reached _@
0=No control requested converarll:
N (compare USS 3 1=Message low voltage
. 1=Clockwise phase sequence enable ) = Bit 11|, _E
W B4t 0=Clockwise phase sequence disable tose O-Message o low voltge BO1Z
” 1=Request to energize main contactor
- Bit 12 1=Counter-clockwise phase sequence >t = Bit 12 0=N a i 91z . e _E
! enable 0=Counter-clockwise phase sequence disable st Fhareduestioensidice main.comacion BO1:
—{sit13 1=Ramp-function generator active
—§»| Bit 13 | 1=Raise mot. potentiometer —P tost 0=Ramp-function generator not active —@
— Bit 14 1=Positive speed setpoint —
—| Bit 14 | 1=Lower mot. potentiometer —» tos 0=Negative speed setpoint
" 1=Kinetic buffering/flexible response active
= e —ml Dit 15
—» Bit 15 ?::’é‘g;?::nzl;lalu}t " "* | 0=Kinetic buffering/flexible response inactive @
SIEMENS o

Referencing concluded Inching concluded
or terminated (bit 8 and bit 9 =0)
A A operation enabled Referencing Inching
* . Re:fere_ncing Inching
e mmmDrive task (bit 11=5) mmtem (bit 8 and bit 9 =0)
terminated > .:
Activate drive task (bit 4=1 and edge on bit 6)
"™ and reference point set
: Positioning Continue drive
Brake ‘;V“ht_ Activate new S Acknowledgement of the task (bit 5=1) -
max. acceleration Achie —] command with edge on bit 12

drive task or
setpoint
T

s Uy

(bit 4=0)

— -

Bit

=1 when setpoint
position reached

Brake with ramp

-4

mpem Drive stationary

A n=0
(Bit 13=1)

Intermediate stop

-

Y

-

L [Ntermediate stop
(bit 5=0)

Referencing Inching

PROFldrive
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Parameter process data object (PPO)

SIEMENS i
. PZD1 | PZD2
OVGFVIeW PKE | IND PWE STW1 | HSW | PZD3 | PZD4 | PZD5 | PZD6 | PZDT7 | PZD8 | PZD9 | PZD10
PKW PzD ZSW1| HIW
USS RS485 PKE IND PWE PZD1 PzD2 ist | ond | ard | 4th | 4st | 2nd | ard | 4th | sth | gth | 7th | gth | gth | qpth
STW HSW PZD3 PzZD4 Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word
ETHERNET 25 |Hiw P T 1 ‘
PPO2
FACTORY Typ 1: Octet-String 12 PPO3 | | ‘ ‘ ‘ ‘ ‘ ‘
T
ISO/OSI ’ L Lo ‘ PRO4
PPOE
SRR | | [ O B
PROFINET e 2+ Cctet-Siring 20 PKW: Parameter ID value STW: Control word 1
l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ] . ‘ PZD: Process data ZSW: Status word 1
PKE: Parameter ID HSW: Main setpoint
INSTALATION IND:  Index HIW: Main actual value
PWE: Parameter value PROFldrive
COMMISIONING Typ 3: Qctet-String 4 | ‘
DIAGNOSTICS L | |
= EEZA 77 A YA
PROFILES S N [\
Typ 4: Octet-String 12 -
PROFISAFE ——— s M (S [ P ( e
¥
‘ Lo \ i i .
PROF'DRIVE Bereces Prirw e Moo Cypeim Dwin Saspirg FR TR
Bralie R e PR b [T et} raze e
PZD1 PZD2 =t )
PROFIENERGY Pzp1  |PzO: ‘ - :
Typ 5: Octet-String 28 zsw HIW Pawrain AT s | TR :
VLAN T T T T T T I — ( C = il ~, —
[ L L1 | - o
VPN L Frecann
PKW: Parameter ID/value Fracews ; 4C=
PROFINET CBA PZD: Process Data, oyclically transferred ol -
PKE: Parameter ID (1st and 2nd octet) - I ]
IND Sub-index (3rd octet), 4th octet is reserved S L i i
|MPLEMENT PWE: Parameter value (5th until 8th octet)
STW: Control word Lol Drtee | Axls
ZSW: Status word
SIEMENS PLC HSW Main setpoint
Hiw: Main actual value
PRESENT
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F I. . Profile Drive Technology Encoder Profile — Part 1
PROFIBUS » PROFINET
. PROFINET 10
Overview IEC 61158
USS RS485
PROFIBUS DP-V2 Encoder Profile V4.2
IEC 61158 ncoder Profile V4.
ETHERNET Class 1,2,3 and 4
PNO No. 3.162
FACTORY
PROFIBUS DP
ISO/OSI " IEC 61158
PROFIBUS PROFIdrive V4.2
PROFIBUS b PROFINET
PROF'NET Network Network
= i Clock
INSTALATION STW2_ENC.10 (Control by PLC) Alarm Queue Cé%:;g;? Agz::‘;l?;;a synehronous
ZSW2_ENC.9 (Control requested) . = Feanaitt Transmit Speration
COMMISIONING Control ;’.' PLC control actual Write Read Master Clock
. T + L[fLe ?n Signal exception c;r:lﬁuc«;sw c;:::;]sw parameter  parameter syne information
DIAGNOSTICS ZSW2_ENC.12-15 (DO-LS) T l T l T J'
Optional signals Alarm Parameter Master Clock
PROF”'ES . —— Mechanism FoloData Access Regeneration
A ault Acknowledge
S =
PROFISAFE 25W2 ENC.3 (Fault Present) Em:;:;?ve Fault propagation T 1 !
PROFIDRIVE o p
n —
P944 - P952 - / Parameter
Manager
PROFIENERGY ot sross oono oo ot i || st |
PROFIdrive Position
VLAN G1_ZSW.15 (Sensor Error) Feedback (
Interface 1
(Enc State Machine-g@
VPN G1_STW (Control) + P979)
PROFINET CBA G1_ZSW + G1_XIST1 + G1_XIST2 (Status + Value) EnEGHer Oblec[
IMPLEMENT
External Process
SIEMENS PLC (¢o Rotsione o
PRESENT
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Profile Drive Technology Encoder Profile — Part 2 -

PROFIBUS

PROFIBUS

Domain  ——
PROFIBUS
: / Nede-Adress
DP-Slave
Interface

P-Device

Encoder Unit

€&V EY)
@aﬂ} Encoder
| Object

| e |

=

| (EQ)
EC=ID=1

Encoder Unit

Object |
|

PROFINET

PROFINET IO

b
SRR e PROFINET 10
/ Name of Station
Bttt bbb |
Interface
uuiD
I 1
. [
. '
10 Device Interface
Object
____——  uuD
I 1
. '
] ]

P-Device
Encoder Unit (EU)

Encoder Unit (EU)

Encoder
Object (EQ)

Encoder
Object (EO)

When content Station
changed |, T
5 PROFINET Slot-Numbs
I\ Fault classes mechanism ——— otHumber
‘I \ Alarm Notification PDU Slot 0 Slot 1 Standard Telegrams
Lt
Warning ‘ \ > AlarmType (appear/disappear) Sub0 SubD Sub1 SubZ SubHa Supsi6 | SubT8 | sube | sup1o
status | Mapping onto
o Standard 3Z2B4-01t 3264t 16bit 18-0it
| PROFIdrive [ GredielEontyne palaE | Zoicgram ||[]| Singtesum | Muitum | 183228 | seoc | Sonsor
ity
| s g reer | stezea position | position | YSI95l | Control | Status
‘ diagnosis [~ ChannelProperties.Specifier oréd value value Word | Word

ar

| objects

| [——=p ChannelProperties MaintenanceDerr
Fault
status Diagnosis Data

ChannelProperties.
Fault Warning Maintenance
present present Specifier Demanded
0 o o a
0 1 o .
1 o pi a
1 1 1 ]

Acyelic | T
Data
Channel
Parameter

/ Manager

Parameter
Data Base

PROFldrive
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Common Application Profile PROFlenergy -

HMI

Motion Contrel Robots
& Drives -
Device Device

Controller

PROFIBUS » PROFINET

Distributed 10

Device

L

PROFlenergy
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L

PROFIENERGY

PROFlenergy

Electricity

tEnergy data

Explicit measuring of energy date, using

dedicated measuring equipment

PROFlenergy

Implicit measuring of energy date, e.g. motor
starters, circuit breaker or frequency
converter
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Overview of PROFlenergy states

} in operation

PROFIBUS » PROFINET
Max

Times

.. in standby

PE energy-saving mode [
(0x1F) \ B

70 PE_power_off
170 PE_sleep_mode_WOL
TT0 PR energy-saving mode

PE energy-saving mode
(0x01) ’

Energy consumption

PE_sleep_mode_WOL Bt
(OXFE) -

A
"r = optional PE transition

Min X+

L

PROFlenergy

= mandatory PE transition

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET



Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

g 4!”“”! Device with PE Entity located in a Function Module -
PI§ &

Overview Controller PROFIBUS » PROFINET

USS RS485
ETHERNET
FACTORY
ISO/OSI
PROFIBUS
PROFINET
INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE | =PEEnty
PROFIENERGY ' = component to be certified 1
VLAN
VPN The controller communicates directly with the PROFlenergymodule.
PROFINETCBA The PROFINET InterfaceModuleis not affected by this communication.
IMPLEMENT
SIEMENS PLC g

PRESENT

PN IO Device

I PROFINET PROFlenergy I
" Interface Module I
Module

PROFlenergy-
Command

PROFlenergy
Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET

Annual Meeting PICC/PITC/PITL Genova, ltaly June 2016

P I. . Device with PE Entity located in the PROFINET Interface Mou

PROFIBUS » PROFINET

Overview Controller PROFIBUS - PROFINET
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING PROFlenergy-
DIAGNOSTICS Command I -
PROFILES i meo";rlgy
PROFISAFE i
PROFIDRIVE :

PROFIENERGY . ! Measuring  Switching
= n

VLAN | Functionality Functionality
VPN ‘ = component to be certified e e e ————

PROFINETCBA " The controller communicates to the PROFINET interface module,
IMPLEMENT

which is a representative for the whole PN 10 device.
SIEMENS PLC g

PN IO Device

I PROFINET
1 Interface
Module

PRESENT
PROFlenergy
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Possible VLAN

s

=

= Datenpaket

€
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Measurement of VLAN signal strength -

PI§ &

PROFIBUS - PROFINET

Tl | C EATR

WLAN area

-50 dBm

o
.

WLAN propagation

ffﬂ: A\

Connections may be interrupted when using wireless LAN in mobile applications and
automation plants. Such problems are mainly caused by bad coverage of the access points.
Disconnections may occur e.g. in the vicinity of power lines or due to imperfectly aligned
antennae. The transmit power and transmit direction of the WLAN access point in practice
usually differs from the theoretical values. The signal may be attenuated by walls, metal
constructions or EMI. If WLAN is used outside of buildings, e.g. for point-to-point radio

Msystemsnikie signal strenigth mascarrobeusfiectatbbiyene weather.
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PI. . Principle of a VPN -

PROFIBUS » PROFINET

/ 10.10.110.XY \ / 192.168.0.XY \

Overview
USS RS485 VPN VFH-Clieot VPN-Gateway
Netzwerk-
ETHERNET adapter
simuliert IP-
FACTORY sl S~ . - == n —
192.168.0.XY
ISO/OSI
PROFIBUS /
PROFINET
INSTALATION g
COMMISIONING %
DIAGNOSTICS 0% y"“"“ - . . s
g : i Takiacraa ye Dmer ~'~: Ethernet-Standard PROFINET specific
PROFILES Frai [ @ * According to 8021 ¢
PROFISAFE e e i :
PROFIDRIVE *1=II H *~ tore—]

PROFIENERGY

VLAN n _' n ‘1 7 PROFIBUS » PROFINET
VPN o | o i

I e 1513 a1 1513
PROFINET CBA " ] 1 ] :
@ : PROFINET |- Switch 1 | Switch 2 PROFINET
= with with Davice
IMPLEMENT min _— e . Daviee.

vianz | VLAN 2

43
Manzyry | w3

SIEMENS PLC — 0 “‘M g "
PRESENT ‘ | VAN
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Pl §  SAFETY COMMUNICATIONS? E

PROFIBUS » PROFINET

Overview e e
USS RS485 with Security VPN

Client Software
ETHERNET
FACTORY
ISO/OSI

——, Service PC
7 with Security VPN

Client Software
PROFIBUS 1 % VPN Industrial Ethernet Backbone

PROFINET
VPN

VPN
INSTALATION

COMMISIONING “| Security Gate ‘| Security Gate
DIAGNOSTICS |
PROFILES '
PROFISAFE i
PROFIDRIVE

L Security Zohe

PROFINET IO

® 1]

PROFIENERGY
VLAN
VPN
PROFINET CBA PROFlsafe Island
IMPLEMENT b e et 4
SIEMENS PLC PI. .
PRESENT

PROFIBUS - PROFINET

PROFIBUS DP
PROFIBUS DP

S RS ———
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intenance state for
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PROFINET

Overview PROFIBUS - PROFINET
Engineering station
USS RS485 Human Machine Technological
Interface modules:
ETHERNET Ethernet ’
Mechanical system +
FACTORY Ethernet/ Electronics +
PROFIBUS User program
ISO/OSI i
PROFIBUS
PROFINET
INSTALATION
Distributed
COMMISIONING /o
DIAGNOSTICS
PROFILES
Gigl CBA Component XY
PROFISAFE o
ON BOOL BOOL  STARTING
PROFIDRIVE START BOOL  BOOL READY | Fg
sTop BOOL BOOL  RUNNING g2 g
PROFIENERGY BOOL HED -
un Life state x Number of | Maintenance State ngf::;ﬁge
VLAN - el m:nr;Ii:":: . ‘ ‘ Maintenance .S:;te Monitored Entity #1 f:?;:im:‘:sgeim
Maintenance ui4 Component L ‘ Monitored Entity #1 : entities as an option
VPN State from MES Maintenance State c;rr| xpgﬁ; . I = - state | State from MES
Maintenance State from MES Maintenance State }
PROFINET CBA Monitored Entity 1 U1 Ut Monitored Entity 1
Viomitorea Eattym "G | UM Monitored Entity n CBA C
IMPLEMENT omponent
SIEMENS PLC Maintenance Sate modified by MES
can be provided also for monitored
PRESENT entities as an option
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Comparison the technology of PROFINET 10 and PROFIBU
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=
72

SIEMENS

Overview
Comparison of the transmission technology of PROFINET 10 and PROFIBUS DP
USS RS485 Feature PROFINET 10 PROFIBUS DP
ETHERNET e . :
Cable transmission technology | Industrial Ethernet over copper [ PROFIBUS over copper or fiber-
FACTORY or fiber-optic cable. optic cable.
ISO/OSI Wireless transmission Industrial WLAN supports Infrared transmission is
PROFIBUS technology wireless transmission. supported.
PROFINET Comparison of PROFINET 10 and PROFIBUS DP topology
INSTALATION Feature PROFINET 10 PROFIBUS DP
COMMISIONING | Topology Standard: Star and tree Standard: Line
DIAGNOSTICS topology Tree and ring topologies are
PROFILES Line and ring topologies are supported
supported
PROFISAFE . ;
Implementation in star topology | Only one network node per PROFIBUS DP is normally
PROFIDRIVE switch port looped through from one node
PROFIENERGY | Implementation in tree topology | The switches are to the next.
VLAN interconnected. For information about tree and
VPN Implementation in line topology | PROFINET devices are ring topologies, refer to the
interconnected using integrated | /ROFIBUS Networks manual.
PROFINET CBA switches.
IMPLEMENT Implementation in ring topology | Both ends in a line are joined by
SIEMENS PLC a redundancy manager to form
PRESENT a ring topology.
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Addressing PROFIBUS

Addressing

SIEMENS

I/O devices/DP slaves

Feature

PROFINET 10

PROFIBUS DP

Addressing

Assigning IP addresses and device nhames to 10 devices
in STEP 7.

Transferring the device name to Micro Memory Card by
means of STEP 7.

Assignment of IP addresses to 10 devices by the 10
controller.

Assignment of IP addresses to switches or CPs by
means of Primary Setup Tool (PST).

Certain switches feature an integrated web-based
management tool which can be accessed with standard
browsers. This tool can also be used to assign IP

PROFIBUS address

coding by means of DIL
switch or configuration in

STEP 7.

addresses.

GSD - Import of device data in STEP 7

Feature

PROFINET 10

PROFIBUS DP

Import of device data in STEP 7

GSD file in XML format

GSD file in ASCII format

The GSD file for PROFINET 10 is imported as in PROFIBUS DP

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET

Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

Representation in STEP 7//NCM PC

SIEMENS

Comparison of the representation of PROFINET IO and PROFIBUS DP in
STEP 7 and NCM PC

Feature PROFINET 10 PROFIBUS DP
Subnet name Ethernet PROFIBUS
Subsystem name 10 system DP master system
Name of the master device 10 controller DP master

Name of the slave device IO device DP slave
Hardware catalog PROFINET 10 PROFIBUS DP

Numbering

Device number

PROFIBUS address
(corresponds with the station
number)

Operating parameters,
diagnostics address

Listed in the object properties of
the interface module in slot 0

Listed in the object properties of
the station

System parameters which are
not available at a
module/submodule are inactive.

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET




PI§ &

PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

PI§ &

PROFIBUS » PROFINET

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Annual Meeting PICC/PITC/PITL Genova, Italy June 2016

Blocks in PROFINET 10 and PROFIBUS D

P

in 1/0)

Replaced by: SFB53/52

Blocks PROFINET IO PROFIBUS DP
SFC12 (deactivation and Yes Yes
activation of DP slaves/IO CPU S$7-300: firmware V2.4.0 or
devices) later
S7-400: firmware V5.0 or later
SFC13 (reading diagnostics No Yes
data from a DP slave) Replaced by:
¢ Event-driven: SFB54
e Status-driven: SFB52
SFC 58/59 (write/read record No Yes

Should already have been
replaced by SFB53/52 in DPV1

parameters - S7-300 CPU only)

Replaced by: SFB81

SFB52/53 (read/write record) Yes Yes
SFB54 (evaluate interrupt) Yes Yes
SFC102 (read predefined No Yes for S7-300

SFC54 for S7-400
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Comparison of the organization blocks of

PROFINET |10 and PROFIBUS DP

SIEMENS

Blocks

PROFINET IO

PROFIBUS DP

0OB83 (hot swapping of
modules/submodules)

Also supported on S7-300, new
error information

S7-300 does not support this
function

Slaves integrated via the GSD
file report the removal/insertion
of modules/submodules during
operation in the form of a
diagnostics interrupt and thus
via OB82.

S7 slaves report a station failure
and call OB86 when an
insertion/removal interrupt is
generated.

OB86 (rack failure)

New error information

Unchanged
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PI§ F  PROFINET FUNCTIONALITY IN PLC

PROFIBUS » PROFINET 77
H Which 10 controller support the function IRT, prioritized startup, MRP, MRPD, Entry-ID: 102325771
overVIew SIEMENS PROFlenergy, Shared device, | device and Isochronous mode in TIA Portal?
USS RS485 Module Order number | IRT | prioritized MRP MRFDl FRDFIenemyl Shared device® | | device Iuochmnnus| Link to Product information
startup mode
ETH ERN ET ZE::S 6GK1161-6AA01 om V2.0| from V2.2.0 |from V. = from V2.5 = om V. yes
[CPi61 6GK1161-6AA02 om V2.0[ from V2.2.0 [from V2.20] = | from Va5, = om V2. ves Ditp.tisuopert lemens.om Dr89187
CP160: 6GK1160-4AA00 om V2.0 from V2.2.0 |from V2. - from V2.5.. - om V2.5.! es . o
FACTORY [CP160 BGK11604AADT om V2.0[ from V2.2.0 [from V220] = | fromva5. = rom V2.5 yes DI L SLEECH AL IGTBhon Sl Cl) Ml £ o0t 10 LI
SIMATIC NET PC software
|SO/OS| SOFTNET PROFINET 10 [6GK1704-THWxx-3AA0 | - | - | - - T fromve2 | - [ from ve.1 | - | =
|S7-1500 CPUs
CPU 1518-4 PN/DP GES7518-4AP00-0AB0 _|from V1.5| from V1. from V1.5 = om V1.5 from V1. rom V1.5 rom V1.5 http://support.automation.siemens.com/WW/view/en/86549996
PROF | B U S CPU 1518F-4 PN/DP BES7518-4FPO0-0ABO _|from V1.5]| from V1. from V1. = om V1.5 from V1. rom V1.5 | from V1 http//support. automation.siemens com/WW/view/en/8 7596395
CPU 1517-3 PN/DP 17-3AP00-0ABO rom V1.6 from V1. from V1. 'om V1.6 from V1. rom V1.6 from V1 http://support.automation siemens.com/\WW/view/en/95292442
CPU 1517F-3 PN/DP 17-3FP00-0ABO Tom V1.6 from V1. from V1.4 om V1.6 from V1. rom V1.6 from V1. http://support automation siemens com/WW/view/en/93483034
PROF INET C 16-3 PN/DP 16-3AN00-0ABO [ from V1.0| fromV10 | from V1 = from V1.0 from V1 from V1.0 | from V1 http://support automation.siemens com/\WW/view/en/66470496
Cl 16F-3 PN/DP 16-3FN00-0ABO _[from V1.0[ from V1.0 from V1 - from V1.0 from V1.5 ab V1.0 from V1 h ion. 015
[¢ 5-2 P 515-2AM00-0AB0_ | from V1.5| from V1.5 | from V = om V1.5 from V rom V1.5 rom V
IN STALATI O N [¢ 5F-2PN -2FM00-0AB0 | from V1.6 fromV16 | from V1. = rom V1.6 from \V rom V1.6 from V1 4 http://support.automation.siemens.com/WW /view/en/93483029
Cl 3-1P 13-1AL00-0ABO | from V1.0] from V1.0 | from V1! = om V1.0 from V1. rom V1.0 from V http://support.automation.siemens.com/WW/view/en/86470491
S 1-1 Pl -1AK00-0ABO |from V1.0 fromV1.0 [ from V1. = om V1.0 from V1. rom V1.0 from V http://support automation.siemens.com/WW/view/en/8647054 1
S$7-1200 CPUs
COMMISIONING CPU 1211C 6ES7211-1AE40-0XBO - - - - - - from V4.0 - hitp://support automation.siemens com/W\W/view/en/89899865
BES7211-1BE40-0XBO = = = =] = = rom V4.0 z http://supp: mens.com/\WW/view/en/89899883
D |AG N OST I CS BES7211-1HE40-0XBO = = = = = = rom V4.0 - http://support.automation siemens.com/WW/view/en/89899901
CPU 1212C BES7212-1AE40-0XBO - - - - - - rom V4.0 - http://support.automation.siemens.com/\WW/view/en/89899919
6ES7212-1BE40-0XBO = = = = = = rom V4.0 - http://support.automation.siemens.com/\WW/view/en/89899937
PROF ILE S 6ES7212-1HE40-0X! - - - - - - rom V4.0 - http //support automation siemens com/WW/view/en/83899955
CPU 1214C B6ES7214-1AG40-0XB! - - = - = » rom V4.0 = http://support automation siemens com/WW/view/en/90018057
B6ES7214-1BG40-0XB! - - - - - - rom V4.0 - http://support.automation siemens .com/WW/view/en/30018063
P ROF I SAFE 4-1HG40-0XB! = = = = = sl romn V4 = http://support automation .siemens com/WW /view/en/90018069
CPU 1215C 5-1AG40-0XB! = = = = - = rom V4. = http://support automation.siemens com/WW /view/en/90018075
5-1BG40-0XBO = = = = = = rom V4. = http://support.automation.siemens.com/WW/view/en/80018081
PROFIDRIVE HG40-0XB0 - - - - - - rom V4 - httpy//support.automation siemens.com/W\V/view/en/90018087 |
CPU 1217C -1AG40-0XB0 = = = = = = rom V4. = http://support.automation.siemens.com/WW/view/en/67813297
S7-400 CPUs
PROF | EN E RGY CPU 412-2PN BES7412-2EK06-0ABD | from VB.0[ from VB.0 | from V6.0 - from V6.0 - from V6.0 | from v6.0” | http://support.automation siemens com/WWiview/en/43411825
CPU 414-3PN/DP BES7414-3EMO5-0AB0 | from V5.2 from V5.2 = = from V5.0 = = B http://support.automation siemens.com/\WW/view/en/23235944
CPU 414-3PN/DP BES7414-3EMOB-0ABO | from VB.0| from V6.0 from V6.0 = from V6.0 = from V6.0 | from V6.0% http://support automation siemens.com/WW/view/en/43411729
VLAN CPU 414F-3PN/DP 6ES7414-3FM06-0AB0 | from V6.0 from V6.0 from V6.0 - from V6.0 = from V6.0 | from V6.0"?' | nhttp//support automation siemens.com/W W /view/en/43941570
CPU 416-3PN/DP GES7416-3ER05-0ABO | from V5.2| from V5.2 - - from V5.0 - - - http://support automation siemens com/\WWiview/en/23227870
VPN CPU 416-3PN/DP BES7416-3ES06-0AB0 | from V6.0 from V6.0 | from V6.0 - from V6.0 - from V6.0 | from v6.07 http://support. automation.siemens.com/W\W /view/en/434119656
CPU 416F-3PN/DP 6ES7416-3FR05-0AB0 [from V5.2| from V5.2 = = from V5.0 = = = http://support.automation.siemens .com/WW/view/en/23875857
CPU 416F-3PN/DP B6ES7416-3FS06-0AB0  |from V6.0 from V6.0 | from V6.0 = from V6.0 5 from V6.0 | from v6.0" | http i emens. Wiview/en/43941575

PROFINET CBA
IMPLEMENT
SIEMENS PLC

PRESENT
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PI# § PROFIBUS PA NODES PRESENT STATE

PROFIBUS » PROFINET

OVer’VieW PROFIBUS - PROFINET
USS RS485 4.0 4.8 5.4 6.0 5.8 7.5 8.2 9.0 9.9 10.6 PROFIBUS
ETHERNET m m m m m m m m m m | devices
FACTORY in PA
ISO/OSI
PROFIBUS
PROFINET
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