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The differences between PROFIBUS and PROFINET -

PROFIBUS PROFINET
organization Pl
application profiles same

concepts

Engineering, GSDs

physical layer

RS-485

Ethernet

speed 12Mbit/s 1Gbit/s or 100Mbit/s
telegram 244 bytes 1440 bytes (cyclic)®
address space 126 unlimited

technology master/slave provider/consumer
connectivity PA + others® many buses
wireless possible® IEEE 8021115 1
motion 32 axes >150 axes
machine-to-machine No ¥es

vertical integration No Yes

“with multiple telegrams: up to 23%-65 (acyclic)

*not in spec, but solutions available

Source: Pl USA Articel
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PROFIBUS/PROFINET - Communication Services

PROFIBUS PROFINET

Overview U P FB Device Type User ProxyFB Device Type N
Pr';;rt;m (IEPCOng}B) h(\gt?g%er (DW;M%, Program (IEC 6113B) A&ﬂglggﬁ;(})?lﬂtfl\) S‘fopg"r%ﬂ:::rls
USS RS485 ’ Interface (API)
Process CommFB FieldDevice Process CommFB FieldDevice
ETHERNET Image (IEC 6113B) Tool (FDT) Image (IEC 6113B) Tool (FDT)
FACTORY MSO Ms1 MS2 10-Data Services Services Eommunications
ISO/OSI PROFIBUS PROFIBUS PROFINET PROFINET
PROFIBUS —|£ ? &I— —é ? &"
PROFINET PROFTBUS PROFINET
Communicatiens
INSTALATION MSO MS1 | ms2 IO Data Services Platform
COMMISIONING
DIAGNOSTICS  [cvar e . Similar to PROFIBUS there are channels for time
clic cyclic cyclic e
D)c'n'a Exchange (MS0) Dcxa Exchange (MS1) Da¥a Exchange (MS2) critical data
PROFILES - Small Process Data (Program controled) (Manual) RT = ReaI'Time
- Control - Dynamic Parameter Device specific - _Ti
PROFISAFE - Status Assignment (recipe) Parameterization and IRT = Isochronous Real Tlme .
ZE‘?ZZZ“;*ERS‘;’L’;"?JS -Parameter Server | | Diagnostics af and channels for less time critical data (Data records
PROFIDRIVE (65D): Standard and Process Data and alarmS) with PROFINET.
Device specific
PROFIENERGY , . ,
Physical Layer The configuration comprises the 10-Controller, 10-
VLAN B R (o9 RS 483) Device and |0-Supervisor. Between these
VPN - Connectors components communication channels will be installed
P as Application Relation (AR). Within the application
PROFINET CBA S relations separate Communication Relation (CR) are
- Vi
IMPLEMENT used for Data Transport.
SIEMENS PLC
PRESENT
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Application Profiles -

PROFIBUS PROFINET

Overview
USS RS485
ETHERNET = Application Profiles
o8 = 0N — <
b (] [ % (=]
FACTORY 8 ¢ o 5 > 2 .2 82 B o B £ 8
= &= 3 s L2 _ e e g = = L o L
ISO/OSI 55~ ¢ Es 52 & o2 S of @8 A8g||3éE 29
e ZE ©O28 E: 52 3 &5 §5 g ||9= i
PROFIBUS Een? =5 23 § g 53 s == 2%
S Syt §° 82 & & s §¢ g2 g°
PROFINET o ®EF o 2 z 2 xg E% 2
'S OS5 = z e §2 2
INSTALATION o “gg < 3 Sl - _ _
. e g
<< T . 8 °
COMMISIONING g Common Application Profiles _E|| &=
ke (PROFlsafe, Security) 3 5||8 &
DIAGNOSTICS = o » _ woellg @
general features and services mdependend ofa SPECIfIC class of devices % Q % é
PROFILES 5|2 3
gall€ e,
_O = =] c
PROFISAFE Communication Layer Specifications s =3 % % g
c v g « v
PROFIDRIVE IEC 61158/61784 IEC 61158/61784-2 3 8 8 2 5
PROFIBUS DP/PA PROFINET IO D@ 0 0 0
PROFIENERGY BPVD . V2
VLAN
VPN

PROFINET CBA  Application Profiles an Common Application Profiles are based on

IMPLEMENT Communication Layer Specifications.
SIEMENS PLC

PRESENT
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RS 485 USS - > PROFIBUS

MASTER

Maximum 32 slaves
SLAVE SLAVE
First node Last node
+5V +5V
390 390
- T s ANl )
Bus termination T RS485 P
and Data line
Basic network 220 220
T *
\/ ~_1
RS485 N
Sield 390

External 0 V
signal level

Housing earth
Shield bar

Equipotential bonding

<
O

Data transfer rate Max. number of nodes | Max. cable length
9.6 kbit/s 32 1200 m

19.2 kbit's 32 1200 m
93.75 kbit's 32 1200 m
187.5 kbit's 30 1000 m

Cable resistance (20°C) =40 Q/km

Insulation resistance (20°C) = 200 MC/km

Operating voltage (20°C) =300V

Test voltage (20°C) =1500V

Temperature range 40°C< T =z80°C

Load capability =5A

Capacitance = 120 pF/im
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To the master

RS485 P

Rsass N ™

S-pale Sub-D

X103 {ooooo
[ 1-1-] _/
RS485 M RS485F
8 2

PSRN

B-pole Sub-D

x103 \u:ocono’:n j
RS485 M RS485F
8 3

[ o -

l 8-pole Sub-D | B-pole Sub-D
.- {ooooo ) L ooocoo )
LY-Y-T-] sooo

e RN,

)

No bus termination
Switch 51 "OFF"

A
At the last node on the bus cable,
switch 51 must be in the "ON" position.

__ Protocol frame __

4 T
Met data
STX || LGE || ADR || Parameter |Process data|| BCC
(PKW) (PZD)
PKW: Parameter ID value PZD: Process data

(parameter area) (process-data area)

Automation
(Master class 1)
57, 55 and other

Configuration
(Master class 2)
DriveES, DriveMonitor

Operational control
(Master class 2)
SIMATIC OP

N

| N~
N\

il
>~

Cross fraffic
(slave) 2 Cyclical channels | Acyclical channels| CBP2
Drive, ET200
Drive, ET200 MASTERDRIVES - CU
PKW PZD
PZD1 | PZD2
PKE | IND PWE STW1| HSW | PZD3 | PZD4 | PZD5 | PZD6 | PZD7 | PZD8 | PZD9 |PZD10
ZSW1| HIwW
st | ond | ard | 4th | qst | ond | ard | 4th | sth | gth | 7th | gth | oth | qgth
Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word
rot| [ | | [ |
o2 | | ] [ [ [ T [ |
PPO3 |
PPO4 | [ [ |
pos| | [ | L [ [ [ [ |
TaT v
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ETHERNET — INDUSTRIAL - PROFINET -

The 4 Layers
ISO/OSI-Model o TC P}’lp DCOM TFTP

FACTORY

ISO/OSI TCP CBE

PROFIBUS 1P, Fab=
PROFINET

INSTALATION [ - M

COMMISIONING
DIAGNOSTICS
PROFILES (g
PROFISAFE  &i"
PROFIDRIVE -
PROFIENERGY | el

IPC mit Panel PC

Ethernet, Token

PC mit
CP 1613 A2

SCALANCE X005

S$7-300 mit
CP 343-1 Lean

[NosesmAC] | (1T} i _ 91-09-83.6B-03.09
— - )

|
VLAN % ) ~
VPN Po Port 4
Lookup table Port 3
PROFINET CBA Fort [ e /
IMPLEMENT
SIEMENS PLC : : s
PRESENT

Node A

LN -
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ETHERNET VS INDUSTRIAL ETHERNET -

Normal Ethernet Protocol (TCP/IP)

PLC
IP ADORESS:
10,301,500

Ethernet

Communicae?

J

Lota Network .
Switch

Compuier &
10801 200

Erhernet | M Flber Oplic

sl Network
Lwich

Camputar B
L0 2017 £00

Industrial Ethernet (150)

M
AL ADORESS
L= 3a3-00- B HAAL

Etherret

Communkeabe?

Locel Ketwnrk
Ywich

Conmplitas &

T - TR

PUGC Aiddress
Cannot Exit the

Loeal Metwork

Etratrniet | Flear Dprtic

Externgd Metwork

swench Cemputsr B

T IS TN S B0

§7-400 — Industrial Ethernet (ISO)

PLE”.

e EthErmRE

-y

Local Network

Key differences of

o Industrial Ethernet
unnifg Windows Serer = F i |
Citact K0 Servar Etherned ____.- (ISO, IE)
riumsnd Ctharnes - L AUStIn SCOtt

(150 Protocel [ "
i o

TCR ‘

Chect 10 Server [ Clent

Chsrer
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PROFINET = PROFIBUS FACTORY

INTEGRATION

ERP / MES

PROFINET

HMI

PN

Controller

Identification and Maintenance

ﬁ Schemas and Data

X
XM

XML

h 4 Y

| Bt

—  General Station

PROFInet Component
Description

Description

xv. | DTM

PN

Controller

Engineering
Tool

PROFIBUS

Slave

Slave

Slave I

Slave

EDD

Project Data
Import / Export
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ISO/OSI 7-layer model expand to 4 layers in Et“

1ISO/0SI Internet

7 Application layer . | HrTP | SNMP | SmTP -

6 Presentation layer TCP / UDP

5 Session layer

IP

4 Transport layer

3 Network layer

2 Data link layer

1 Physical layer

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
(SMTP), web browser (HTTP), or PROFINET.

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET
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1ISO / OSI MODEL

PROFIBUS PROFINET

Overview
USS RS485
TEC 61158 TEC document content OSI layer
ETHERNET Layer Name Content document
IEC 61158-1 Introduction
FACTORY (Layer 8)|  User Layer Profiles ‘ ot relevant hete)
IEC 61158-2 Physical Layer Specification and Service Definition 1
ISO/OSI (not relevant here)
Layer 7 |Application Layer] DP /FMS protocol IEC 61158-3 | Data Link Service Definition 2
P RO F I B U S | | (not relevant here)
PROFINET La‘_n,r‘EI' 2 Data Llnk Layer FDL pr01000| IEC 61158-4 az:;lrl:ﬁl‘kﬂi:(l)]t;):;l Specification 2
IEC 61158-5 Application Layer Service Definition 7
INSTALATION Layer 1 Ph}"SICE| Layer Tl'ansmISSIDrl teChnDbgy IEC 61158-6 Application Layer Protocol Specification 7
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE ] Netwark (physicaly
__—| PROFIBUS DP __Token | PROFIBUSDP || —
PROFIDRIVE o Master class 1 | Masterclass2 | . l
L J ) Communication e s
~ >~ — Layer
PROFIENERGY /f \\‘\\ I =
r Communication C‘f:l"ac Acz;f;'c yng'\"’gsws Alarm
VL AN J l ‘ \\ \\ ll e Services Echhange Echhangs SOpemﬂuH Machanism
DP Slave DP Slave DP Slave \ \ f /
VPN 1 2 3
LN VA
PROFINET CBA Mso ws2 : ional |
Cycle: ‘ [ slave1 | [ Slave2 | [ Slavez | =1{[ Slave3 | Application | Object :
. - ,,- . , Layer [ |
IMPLEMENT Cychc\;cess chwuc;ss : Controller/Supervisor/Field Device :
of master class 1 of master class 2 Eoooooooooooooooo === =

SIEMENS PLC
PRESENT
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PROEIBUS - Cﬁgcj\[/gwgoevaé ',ta rogramming

Languages and Platforms

Use cases: Cyclic data Acyclic data Acyclic data Parameterization/
exchange exchange exchange diagnosis
(MS0) (MS1) (MS2) information
R A e R R e A .
—————— ittt Sosssssssssosses Soosssssssssses STt
———— i e ———— e I
Data types
defined in
IEC 61158-5 Usable |
b Gsps gt | Usable
| GSDML y Via \ via
EDD/ [ GSD/
EDDL GSDML
B SE—— ——————————— ——————————— (R .| I
i Bit
Additional data types defined in GSD/GSDML -
e Bit area F
Mo need to define TCHFDT: No
via GSD! Data types restrictions other
according to the than "C", "C++",

individual PLC

"CH#, JAVA etc.

Between master class 1 or IO controller and its stavetof 10 dévice the followihgiypes of data transfer are possible: « cyclic data transfer
(DP: MSQ0, see clause 3), « acyclic data transfer (DP: MS1), « configuration, pataritétérizafion 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.
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PROFINET

GSDML PROFINET IM Functions
PROFINET IM-Device_ID
Weblintegration
IM-Profile_ID
PROFINET
Runtime
GSD_ML IM-Man_ID
Device PROFINET
Description Component IM-Runtime
Domain Specific
GSDML PROFINET PNO
Primitives Primitives Documents
Common Primitives
Common Common
Primitives ISO 15745

W3C-Schema
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PROFINET protocols -

Overview IT-Application Automation Application

USS RS485 and
PROFINET

ETHERNET Engineering
FACTORY PROFINET-5ervices PROFINET-Services PROFINET-10

ISO/OSI eg. - eg.
PROFIBUS - HTTP = Read-/Write- = DCP

PROFINET SNMP Dienste = LLDP
DHCP

INSTALATION | _ (Layer 3-based (Layer 2-based)

COMMISIONING o é o o
DIAGNOSTICS
PROFILES

PROFISAFE TCP/IP UDP/IP
PROFIDRIVE
PROFIENERGY
VLAN

VEN ETHERNET
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Realtime
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PROFIBUS and PROFINET

Installation Guideline for Cabling and Assembly — Part 1 -

Minimum spacing for cables
Overview (according to EN 50174)

USS RS485
ETHERNET
FACTORY
ISO/OS|
PROFIBUS
PROFINET
INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN ©
VPN N
PROFINET CBA J /__[\
IMPLEMENT [ .
SIEMENS PLC T

OK

PRESENT -
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Minimum cable spacing
according to IEC 61918

PROFINET

)

%\

A TTT

o

O

wWCcow-—-"1O02ax T

4= mZ — m Q0 o T
fp——=

OK
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PROFIBUS and PROFINET

Installation Guideline for Cabling and Assembly — Part 2 -

W?WWJ
approx. 2fcm deep T “

Overview —
1| ; ‘
ETHERNET i E >
PROFINET
FACTORY |5
Ilu é ):)
ISO/OSI S Plant segment 2 FFFITTFIITIFTTIT T
PROFINET /—l—\
INSTALATION S i PROFIBUS 9
COMMISIONING I = I _ as small as ﬁ D
~ possible
DIAGNOSTICS 20 cm
PROFILES g Equipotential bonding ? J PROFI N ET
PROFISAFE PROFIBUS
PROFIDRIVE
PROFIENERGY /\
VLAN EE Switch / , E
VPN D ?Otential bo@ V777777 77777777777
PROFINET CBA = il -/ //////I:m;;////// I s < Caution — Cablexy_
IMPLEMENT Light"ing - ?\l —'—'—'—'Grq — Lightning ~
SIEMENS PLC I Equipotential bondin Lot TS~ Plastic pipe PROFINET cable
PRESENT @_Functionalearth_@_
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PROFIBUS and PROFINET

Installation Guideline for Cabling and Assembly — Part 3

N S

—

e

Bus termination
off

T
J

Incoming cable

PROFIBUS-RS 485

T

outgoing cable

PROFIBUS

Screwed gland

Viewing direction A

Pin 1 Not connected

Pin 2 Data core A (green)
Pin 3 Not connected

Pin 4 Data core B (red)
Pin 5 Not connected
Screwed gland | Shielding

B w e

RJ45, multipin, RJ45, multipin,
male female
2
S "‘\ O
3 1 1 (0 O3
M12 multipin, M12, multipin,
male 4 female

1 1, I 1, -
| == | | == | =l

Mariusz Jablonski / Practical comparison between PROFIBUS and 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, ltaly June 2016

Steps of commissioning PROFIBUS/PROFINET

PROFIBUS
Step 1: Visual inspection

PROFINET

Step 2: Acceptance measurements

Step 3: System configuration

Step 4: Verify the address setting of PROFIBUS/PROFINET stations.
Step 5: Commission Masters/Slaves and 10 Controllers / 10 Devices

Step 6: Test signal inputs Metal (Cu)

wired

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.

Current/Voltage

Step 7: Test signal outputs
Step 8: Create acceptance

checklist

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

PLC Operator Panel PLC Operator Panel
PROFIBUS-DP (HMI) PROFIBUS-DP (HMI)
Master PROFIBUS-DP Slave PROFIBUS-DP

Slave Slave

—

LT

HEHEEEE
IEEEEE

OIESEE

HH 1 |
' i |
PLC Operator Console Operator Panel
PROFIBUS-DP (HMI) (HMI)
Slave PROFIBUS-DP PROFIBUS-DP

Slave Slave

PROFINET

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.

| primary Setu EES|
&S =l 2l
Ethemnet interface:
% ENIPNT302102015: 0019.31 305273 192168.0.4
% ILPN BK DIBDO4 2TK1: 00-AD45-37-00-40 : 19216003 | MAC address 00-16-16-34-18-73
1513 00.0F-8C-CE-85-00: 132168.0.2
57-300: 00-0E-SCF5-B046  192.168.0.1 e
2| S7PC: 00-21-70-93-48-18 : 192.166.0.99 T
?{i:’ SCALANCE w700 - 00-18-1B-34-18-73: 192168090 [Pt e

Device name: scalancew

&
= Ind. Ethemet i
8 SCALANCE %200

|| Subnet mask.

Assign Device Names

evice name

Ready Stations Found: & - { Filter: off }
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GSD,GSDML - Device description files

PROFIBUS

rle\!sex Prm Data Const (D) =0x15.0x5F,0x04, 0x00, DxL0, D¥00, 000, 0300
“

o5

GSD Ediar ¥ 2.1
Capyright © 1992 by PHO

Develepad by ifal: Magdsbuig =

[ INOM [ERF. %

PROFIBUS stations are integrated in a project

via device description files. This involves a
standardized file type in which PROFIBUS
station characteristics are described. The
device description file is generally abbreviated
as "GSD file". GSD stands for "General

Station Description". The GSD file for a device

contains standardized information on the
characteristics and options available for that
device. GSD files often incorporate text which
appears on the PC screen in the configuration
tool.

“SIEM8027.GSD” — A GSD file for Siemens device with ID 8027

PROFINET

Etverrei} FROFIETID Sysem [108)

=

- T
BOCWE  TTEeu

‘ I a
e — L wil)|

PROFINET nodes are integrated into
projects using device description files. This
is a standardized type of file which
describes the properties of the PROFINET
nodes. The device description file for
PROFINET is usually abbreviated “GSD
file”. GSD stands for “General Station
Description” while the extension ML
indicates the use of XML). A GSD file for a
device contains standardized information
on its properties.

“GSD-V2.2-Siemens—ET200S-20040720.xml”

“WAGOB760.GSE” — An English language file, for WAGO device ID B760
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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 L — ’Bj —
PROFILES Process image
PROFISAFE g Configuration of the network:
Who with whom?
PIROIADEINE PROFIBUS -DP
PROFIENERGY
VLAN [ | | | | - | ——
l Inputs | Inputs | | Outputs | | Outputs
VPN DP-Slaves: Field devices for input and output data
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

PROFINET Segments

PROFINET

=

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

PN 10 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-
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PROFIBUS

3 s o
D@5 %S | =0 d o %

e
e
= —ﬂ;:

L

T |@ PR L
e lm | lw |
1= = |= |=
L Ll L |
W0 |G E |

g | M@ | g
WE

L L L

D22 % 3

Eﬂ]gtatlon Edit Insert PLC Wew Options Window Help

|| dnldlal [0 ] %] w2l

PROFIEUS[1): DF-Mastersystem (1]

A

— Profile: Standard A
+ !ﬂ!ﬁl PROFIBUS DP

Slat | Designation

3
4 BESIPERT] | ([ Zl5 SITRAN
5 N
; J B |8
4 SITRAN el SITRAN
v, )] e
om = s 3
< 3
:lﬂ SIMATIC 300(1)

UR
ROADP-M astersystem (1]

Press F1 to get Help,

Find. ot oh

- B2 PROFIBUS-PA
¥

B
+ g SITRANS FM
+ g SITRANS P OSII
B SITRANS T3K
+- B2 PROFINET IO
+ [ SIMATIC 300
+ [ SIMATIC 400
+ [ SIMATIC PC Based Conlral 3007400
+ -8, SIMATIC PC Station

EDR410* / BDRS5™ T,
Electropneumatic positioner, PROFIBUS —=
P& Profile 3.0

chg

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

[ [ [ [0
- |
Vi
FPROFINET
IP address: e.g. 192 168.111.124
1O DEVICE1®
MAC address

o |
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ADDRESS AND NAMES
PROFIBUS

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

* A local 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).

Bus segment 1

Terminating resistor
Bus segment 1
enabling

Bus segment 2

M=

Terminating resistor
Bus segment 2
enabling

Bus segment 2

PROFINET

For PROFINET, this procedure has been selected
because names are easier to handle than more
complex IP addresses. In their original delivery
status, PROFINET 10O 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
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
plate. PROFINET IO Device

[ [ [ 1

iy @

PROFINET

/-
/-

MAC address: (e.g.:08 DD 06 F3 41 8E)

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 10 device.
Cyclical exchange of data is realized using the MAC

address, if the PROFINET IOController and the
PROFINET [0O-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
RxDTxD-P (3) O
DGND (5) ()
ve(8) O

RxD/TxD-N (8) ()

O (3) RxDITxD-P RxD/TxD-P (3)

(O (5)DGND
O @
(O (8) RxDITxD-N

2200

RxD/TxD-N (8)
Ekra

Uziemienie

390 Q

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 lik
to know the extent of telegram corruption
occurring on a network so that corrective
measures can be taken.

PROFINET

PROFINET IO Device

T

PROFINET

Illl
(|

-
‘1O DEVICE1”

MAC address

e

msude»

}senbay

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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gorny_PA_PPO_bledy]

E“] Skation Edit Insert PLC Yiew Options ‘Window Help
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NetworkTime data type for "time stamping"

PROFIBUS

PROFINET

--------
___________
=
wn
e

Controller/PLC

(IEC 61131-3) Metwork time:

4 byte: sec after 1.1.1900

",
A MST™,

4 byte: 1/2% sec /
«, FB ..
06.08.2003 " 7
- /
&

> HMI

Date: 2003-08-06

Time master |

..I.lI
N"Mi-

Used data types: : *
» TimeOfDay e, .| Field device
+ TimeDifference
* Date
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Real Token Rotation Time tRR

PROFIBUS

PROFINET

Overview
USS RS485 $ 5us cyce Time PI® B  cycic PROFINET Netioad 2
18 [ms]
ETHERNET il o
14 = 90 +— PROFINET Paket Size of 108 Byte
FACTORY _ a0 . (60 Byte User Data)
ISO/OSI 10 70
- i & /
PROFIBUS 6 - 1.5 MBit/s ﬁ N
- -
PROFINET , - 12 MBite £ =
» [ —
INSTALATION 2 To T2 R 20 —
Slaves | [ -,
10
COMMISIONING 3 1 |
DIAGNOSTICS LR R L T
PROPEES Cyclic 10 communication i%%%% L SOENrONDUE W)‘!.,Fé“
PROFISAFE 2 e Real-Time Performance
PROFIDRIVE ~ Channels /”' - 4
every 8 m i
PROFIENERGY /’——:E-d—_— R E :‘-;_If'- T | RT TCP“P
- traffic traffic
VLAN every 4 ms write "
VPN read _‘;LIJS i
e e ¢ 100% jitter
PROFINET CBA e = ™ :
be defined iqr L
IMPLEMENT mgm“{ _
SIEMENS PLC gEtObFJ?:eSBDau;ra;:am S 0 1ms l[!lms iﬂﬂms Cycle time
PRESENT I ntroductionto PROFINET, Derek Lane - WAGO Ltd - most slides courtesy of Andy Verwer VTC Page 11 I ntroductionto PROFINET, Derek Lane - WAGD Ltd - most slides courtesy of Andy Verwer VT C St
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Network Load and diagnostics

PROFIBUS

P 8

PROFIBUS - PROFINET

Pl

TS - PROFINET

PROFINET

Netload, Multi Controller

Cyclic Real Time Load

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

0.0V ProF
| Master list | Diagnostics st ‘ Live list | Errar statistics ‘,ﬁ' Bus stalistics ‘ Inwentory | Reference Acceptance Trend ‘ Export |
Bus statistics for THLINK ( 168.254.0.1 | THLINK Z 1)
|§| (_‘; Upsdsted on 01 Jan 1970 st 12:21:45 AM
Frotocal Data exchangs in ms i
Station Address Tag Data cortrol tims in ms Banclwicth Deteireke By eiF:
DPYO DPv1 MPI Ilin o] M cycle
i THLINK 71 na na na na | 000% ] |4
2 Master CPU 317-2 21882 285 337 481 FrE2% 173 E
I 10 n.a. na, n.a. na_ 1.34% 0 X
Protocol proportion Bandwidth proportion
OPVD OPV1 MPl || Reserve (0| THLINK 2 1) | 12 | Master CPU217:2) (10) || Reserve
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Update time Generated cyclic real time netload per
PROFINET Device
1ms 0,86 %
2ms 0,43%
4 ms 0,22 %
8 ms 0,11 %

pe. s

Cyclic Real Time Communication

Recommended threshold values for
netload of cyclic real time communication

Netload (Recommendation

<20%: No action neccessary

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

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




P R@’]”j" Kjﬁpﬁﬁfﬁ% ‘ifﬂ&:i__{ltaly June 2016
COMMUNICATION

PiB 8§ .. someFigures [ PI" Netload ... some aspects
Overview
... some figures based on 100 Mbit/s # no uniform load
USS RS485 & Different in each cable segment
ETHERNET ¥ 64 Byte= 512 Bit = approx. 5 microseconds # Full Duplex
FACTORY = approx. 150 PROFINET packets/ms # Load distribution to/from controller (up-/downstream)
> aFt)prO)I(OO’SO/IO ne}tlzoad per device .
atan 1O cycle ms
ISO/OSI yeeo
- approx. 8 IP packets/mrel!q}_. Devices > PLC
PROFINET '
INSTALATION PLC = Devices m l]_ ]l m Hl
Updated Planning PROFINET -
COMMISIONING Y ... [P o e S
Guidelines for
DIAGNOSTICS P 8 § Maximum LEEess Qualiy Criteria for Planning P89 Processing Chain, Shortest Reaction Time
PROFIBUS - PROFINET and Technical Acceptance Testing PROFIBUS » PROFINET -
PROFILES
EEE T Event
PROFISAFE Store and | O T
Maximum Line Dej O Ty
PROFIDRIVE
1ms 2ms 4 ms 8 ms m ATPMI
PROFIENERGY = % % = T,
VLAN OTore
Cut through Switches ATpy,
VPN 9 = ]
Maximum Line Depths with Update Time of 1
PROFINET CBA 1ms 2ms 4ms 8ms P Cycle Time Controller
ALT-C: ) Prooes.s.ing'l’lmeController
IMPLEMENT 64 100 100 100 T Tamriap Time et
SIEMENS PLC
PRESENT
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Overview on PROFIBUS DP diagnosis structures -

F— PROFIBUS

USS RS485 PROFIBUS DP
ETHERNET w
FACTORY
ISO/OSI
PROFIBUS
PROFINET
INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE Alarm Model
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Extended
Diagnosis

g

Identifier Channel
Related Related

Status Model

Revision

NI.I'I'IbEF

Device
Related

*

Diagnosis p|u5

i T D
— -

Mo acknowledgement via MS1

Acknowledgement via MS1
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Data flow for diagnosis, status, and alarms

PROFIBUS

PROFIBUS

Engineering Tool,
Diagnosis Panel

Maintenance

Process Monitoring

Operator
System P
Alarm < »
<4+— GsD History §
|A A | Ethermetcrip
Engineering Tool, ~trreeersssessseeeee o emereseesseneaent
Diagnosis Panel
<+— GsD Time stamping s proRRE e
.
o [1) prates AR 1
PC Controller a . & mm
% Master class 2

Master class 1

PROFIBUS DP

Diagnosis message: 4USt Goms ) Alarms + acknowledge
Standard + ~Diag
Identifier +
Module +
Channel Field device
Slave

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

Overview  Djagnosis repeater to detect network problems PROFINET
USS RS485 Fer Layer Description / potential sources of emmor
ETHERNET (Class 1) 7 Application Layer Frontend application
This layer determines the presentation of data to be
. transferred.
FACTORY 6 Presentation Layer | £ o< may be found in the range of ASCIL, JPEG or
1ISO/OSI oS
Diagnosis 5 Session Layer ?;lp?cal error in this layer:
. . . repeater Incorrect assessment of available bandwidth.
PROF'BUS | < Distance to disruption > P 4 Transport Layer Typical_ enorir!thislayer:
P RO F I N ET C L JC L ':'F(,;P :Indl:ﬁ size too small
and routing
INSTALATION Slave 3Network Layer | 1P acresses
COMMISIONING - . AC adiesses
Time stamping of alarms and events 2 Data Link Layer | TP €rTors n s tayer
DIAGNOSTICS Master e
PR OF|LE S 0 ;Lr‘lliesl_layer combines connectors, cabling and signal
Line testers can be used for troubleshooting (chapter
PROFISAFE ALt ertors s layer
incorrect or defective cables
PROFIDRIVE _ Starting from the bottemdlayer tihe-following
PROFIENERGY - procedure shoulq be used: .
VY 1 Check the cabling structure (line tester)
MS0 : Alarm and event | [ Measure the optical fiber
VPN : buffer ] Check the WLAN signal strength
PROFINET CBA o Y v Variable g ) Start Read Record Diagnose at |O controller /
: Varnable i i
s P live list
IMPLEMENT VY : . .
Siave ) ¢ L © | 1 Connection test using ICMP telegrams
SIEMENS PLC |  —— O [ Check diagnostics telegram
PRESENT 1 Record the data traffic using an analyzer (e.g.

Mariusz Jablonski / Practical comparison between PROFIBUS Wdrﬁﬁhﬂrﬁ@r



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

Diagnostics - PROFIBUS

PROFIBUS
Overview . . _ o _ _
USS RS485 Delayed diagnosis mode for time critical applications
ETHERNET
FACTORY Normal diagnosis:
x|
ISO/OSI Bus oydle n ‘ | Slave | Slave? | | Slaves | ’
PROFIBUS
PROFINET  aus oyle o1 | e
INSTALATION - g . .
COMMISIONING _ i
Cydlic acess e
DIAGNOSTICS of master class 1 P e
PROFILES Delayed diagnosis mode:
PROFISAFE
PROFIDRIVE Bus cycle n ‘ Slave1 Slave?2 Slave3 ‘ ‘
PROFIENERGY
Bus cycle n+1 ‘ | Slave1 | Slave2 | | Slave3 ‘ ‘
VLAN
VPN N
PROFINET CBA Sleloclons:
of master class 1
IMPLEMENT
SIEMENS PLC
PRESENT
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Slave 2 indicates diagnosis
to its master class 1

Master class 1 receives diagnosis
message instead of process data

Slave 2 indicates diagnosis
to its master class 1

Master class 1 receives diagnosis
message during the configured
acyclic phase of the bus cycle,
sharing this time frame with the
acyclic accesses of the master
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Diagnostics levels in PROFINET 10 -

B Hw Config - [AS400 (diagnostics) online

PROFIBUS(1): DP master system (1)

1 PS 407 10A |a

2 [AICPU 412

H— | B (1)IM151-1
4 (W CP4aiz
5 (W cP 4435
5 (P 2331
71

|
of [ |
T

Ethernet (1): PN 10 system (1)

% 5 ﬁ (125)IE-FPB
o PROFIBUS(0): DP master Level 1: Level 2:
Faultin device Fault in module
\ (e.g., valve island_2) (e.g., analog input module 3)
/é/ 5/5) IM151 o Level 3:
(%] Fault in submodule
Submodule 1 Submodule 1 Submodule Q Level 4
Fault in channel
hannal 7 (e.g., wire break on channel 1)
. hannel 1 hannel 1 4
0
Subslot 1 Subslot 1 Subslot 1
Submodule 2 Submodule 2 Submodule 2
Subslot 2 Subslot 2 Subslot 2
Mooz W | Esas 4

Diagnostics records in PROFINET 10 There are two different types of diagnostics record:

1. Channel diagnostics records Channel diagnostics records are generated if a channel is in an error state and /
or has triggered an interrupt. A diagnostics record of length 0 is returned if there is no fault.

2. Vendor-specific diagnostics records

The structure and size of vendor-specific diagnostics records depend on the vendor's settings. For information
about vendor-specific diagnostics records, refer to the appropriate device manual.
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PROFINET DIAGNOSTICS

1O controller

!

~—o |

10 supervisor

10 device

Online diagnostics in STEP 7 or operator control and monitoring device: The programming
device/operator control and monitoring device (10 supervisor/HMI) requests the station
status of the 10 device.

Following the request from the 10 supervisor/HMI, the 10 controller automatically reads the
entire station status asynchronously directly from the 10 device and stores the read
diagnostic information in system status lists on the 10 controller. The 10 supervisor/HMI
then accesses these system status lists.

Online diagnostics in STEP 7 or operator control and monitoring device: The 10
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
directly to Industrial Ethernet.

This means that you can access diagnostic information during the commissioning phase or
during service even if the 10 controller is not operational.
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EXPANDED DIAGNOSTICS FOR SWITCHE‘

H simATIC
‘ Ethernet (1): PROFINET system (1)
1 -
2 |LICPU 416-2 \
x2 [ € ~ & © [
3 TS M151-1 M151-1 M153-2 M153-2
HEEE | ey N || [ || G0
8 I LU ' - J
7 1 - e e - bl
WValve 1 Valve 2 Engine 1 Turbo 3
[ e =T
M151-1 M151-1 M151-3
> ) |
]mﬂ T [Mj] : [
. | |E M
Conveyor 3 Engine 2 " Exhaust
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Workflow of fieldbus integration

PE

Engineering®ystem

1S

1O controller

ol

Linking
device

Fieldbus
device

Fieldbus
device description

(DD)

i
] |

snqpjal4

.

PROFINET

1O supervisor

GSD Creation (1):

GSD or DD Import (2):

Build expected configuration (3):
Commissioning (4):

Download PROFINET 10
configuration (5):

PROFINET IO Start-up (6):
Fieldbus startup (7):

Fieldbus events (8):

Supervisor access and fieldbus
discovery (9):

Configuration changes (10):
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Slot cluster concept wit modular
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PE <K PROFINET

Overview =PROFINET IO
USS RS485
ETHERNET Modular I_Slokl'1; ﬁlot% T k'SIOII\?'I: | flotlt:)
Linking- | 0408 | module Type B moule
FACTORY il - -
ERS EL]
ISO/OSI Eéf; EE&
PROFIBUS
Fieldbus Fieldbus Fieldbus
PROF'NET i Slave 1 Slave 1.1 Slave 2.1
o
- | | |
INSTALATION
Fieldbus Fieldbus Fieldbus
COMMISIONING Slave 2 Slave 1.2 | | Slave 2.2
DIAGNOSTICS -
PROFILES ﬂ ﬂ l
; —
PROFISAFE e L
PROFIDRIVE Reference ——, " —
PROFIENERGY H { {
FAP FAP FAP
— — | o 22| el e
@ [} (4]
VPN T 3Es | 8% | z¢ i3a z ¢ 2|g|'a| 2|20 @50
o) SES PEEE R == <5 £l8 8| 2|22 |2l2|2
o = = o e sz = =2 =
PROFINET CBA o e [rog e v (o ol v
IMPLEMENT 0 1 2 3 4 o|1]2 o[1]2 o[1]2
o A e . . AN
SIEMENS PLC v Y e Vo
Physical slots Slotcluster Slotcluster Slotcluster
PRESENT Type ,A" Type B Type ,B*
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DIAGNOSTICS
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Slot

(Module)

Subslot

(submodule)

Chann%l

10 Device

Slot

[Module)

Subslot
[ Submodule)

Ehannel

ﬂl'l_c:'lit_cr;a /’—ﬁ_t;nr_t_or;d_“\ Qﬂx_ﬂ:a;_d)
Entity M_Entity - Entity
.‘ . . Good
Maintenance
Maintenance
. . . Failure
plus 30

profile specific Qualifier ./
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PROFINET

Classification of the channel, the diagnostic
statuses and the group information with
regard to the diagnostic alarm

Group information

Diagnostic alarm
Failure: AlarmSpecifier. SubmodulDiagnosisState

Classification of the channel, the diagnostic /
maintenance states and the group information with
regard to the diagnostic alarm

Group information within Diagnostic alarm

Failure Status
+ Failure: Alarm5pecifier. SubmodulDiagnosisState
Maintenance Status
Add US] 08100, MaintenanceRequired to alarm header
Add US| Ox=B100
Profile specific Qualifier_2 - 31: Add US| 0xB100, Qualfier_2 ... 31 to alarm header

Maintenance required:

Maintenance demanded: MaintenanceDemanded to alarm header

Individual status within Diagnostic alarm

ChannelEmorType

-
required withim ChannelProperties
demanded Good/Failure: Specifier

s Maintenance required: MaintenanceR equired

Maintenance demanded MaintenanceDemanded

Profile specific Qualifier 2 - 31: QualifiedDiagnosis
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1S

PE

RROFINET

Submo
Overview CR;‘”:G' L
otor
USS RS485 e —
5 Alarmblock (Request) A
ETHERNET - ~ N
£ BlockLength
4
Q
FACTORY 2 BlockVersion examplea exampleb example c
|SO/OS| AlarmType
Alarmldentifier
e =N
PROFIBUS AP TN © i -
P (Application Process Identifier) \gﬁﬂ%fcﬂ,- <°;E':=1> (Cfe'meg = (\”{,";ej @
PROFINET B SlotNumber
: ~® @
5
|N STALAT'ON < SubslotNumber Short-circuit Over- Slip ring
temperature
ModuleldentNumber G infi tion:
COM M IS l ON l NG Medul-ldentification S;?)L:#olc:l‘u?;r:fatlgn
SubmoduleldentNumber
DIAGNOSTICS Submodul-ldentification .SubModule 1 1 0
DiagnosisState
AlarmSpecifier [ |
PROFILES (e.g. ChannelDiagnosis) maintRequired () 0 g 1
P RO F I SAF E User Structure Identifier MaintDemanded O 0 0 1
(US| 0x8100 = AlarmHeadExt)
E HeaderExtension (u1s) D ‘ ‘ ‘
£ iagnosis state:
PROFIDRIVE g HeaderExtension Res (U32) Mogitored Entity
User Structure Identifier Specifier . 1 1 0
(US| 0x8000 = ChanneiDi osis)
PROF I EN ERGY = MaintRequired O 0 0 1
ChannelNumber
VLAN Cha:nr;‘il?mpe;rﬁes MaintDemand O 0 0 o
(width, type,
ChannelErrorType ‘ ‘ ‘ ‘
VPN . 0x0001 0x0006 oxyyyy Oxzzzz
User Structure Identifier
(USI 0xB000 = ChanneiDiagnesis) Short-circuit Overtemperature Slip ring vibration

PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

ChannelNumber

ChannelProperties
(width, type....)

ChannelErrorType
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|IEC 61499 Distributed Automation

PROFIBUS PROFINET
Overview Principle of centralized control acc. IEC 61131-3 (Proxy FB)
USS RS485 Direct I/O access Access via PROXY function block
Event Control
ETHERNET
Motor control FB: Events
FACTORY __| FB _|FB | | Motor control
ISO/OS| —
PROFIBUS
PROFINET i pro—
INSTALATION _ _ T I [
Process image of inputs and outputs ] ] Close: |
COMMISIONING [ ] H | stp
DIAGNOSTICS | @ PRorIaUs. | ()
PROFILES j_L
PROFISAFE . . Bus Work on [IEC 61499 is not
e o performed yet and thus profile
PROFIDRIVE working groups cannot draw on this
PROFIENERGY standard. Since PROFIBUS DP
Events with its DP-V2 version is offering a
VLAN > ] field device peer-to-peer
VPN — B communication and PROFINET
. > CBA a partial implementation of
PROFINET CBA Data g IEC 61499, pressure will be exerted
IMPLEMENT on a common and standardized
SEUEE A Leleslt view on distributed automation
SIEMENS PLC within the next upcoming years.
PRESENT
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PROFIBUS profiles
Real-Time and Embedded-Systems-Concepts

Main Program- Task 1 Task 2 Task n
Overview = Time Stack Stack Stack
USS RS485 i I »
ETHERNET
___, ISR
. PROFIBUS FUSEL S
ISO/OSI Task Control Block TCB TCB
ISR Statu Statu Statu
PROFIBUS — " ISR Stack Painter —{Stack Pointer — |stack Pointer |
PROFINET I:l 4 _ Priorit\!/ Priorit\j Priority
INSTALATION T
e b . * g
COMMISIONING T A
DIAGNOSTICS ISR = Regitors  [Siack pamar
Interrupt Servic Context
PROFILES Background Foreground Routine
(Task Level) (Interrupt Level) ?
PROFISAFE /Delete(); '
PROFIDRIVE l Multitasking and Task-Switch
PROFIENERGY / : {TaskSwitch(): elnt
o ‘ Dormant L [Create(); Ready L U, Running ISR
VPN i /Delete(); ePreempted /ntExit();
PROFINET CBA /Resume():
IMPLEMENT
SIEMENS PLC /Delete(); Waiting /Suspend();
PRESENT
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Overview
USS RS485 IEC 61131-3

ETHERNET { Comm-FB

IEC 61131-3

Comm-FB

1 8 Interrogator/
FACTO RY [ECEHS= Interro- /[ Tag t 5 | Barcode Reader 7
- | 5 Tag
> Dl .4 gator/ . IEC 611313 P ‘PIB* /Z/
PIB Barcode = I .
ISO/OS I ‘ Reader - togical L aees i i e ) a* .
o AR e
Buffer - PIB ¥ ‘.'__.; .
PROFIBUS e .
- oo ‘:‘ :;.\'\" o
PROFINET e St
> Application Program Tag L ' ﬁ,‘"'“ h
INSTALATION (not modified) ot -~
Application Program
CO M M IS | ON | N G PIB...Proxy Ident Block
PB...PROFIBUS
DIAGNOSTICS PNIO.. PROFINET 10
P RO F I LES IEC;}; ! ‘ PART MRT. RDREC | WRREC g £ F > = E

APPLICATION | INTERROGATOR | | RF TAG | ' e M
PROFISAFE : ) - R ‘yelic (unchanged data)

ot i S N e —— |

| Decoder I TE] T EE LA L. | I * | Acyclic Write telegram)———————*
PROFIDRIVE A AR nliz?:l:al [ | \w
INTERFACE — — T Gl unchuged iy |
PROFIENERGY APPLICATION L 4 I |
COMMANDS Tag COMMANDS le - I T T { Cyelic (acknowl. counter changed) | L H
Command / Driver » i b Acyclic Read (oot ) H
VLAN Response  |ggl and « 1 I N — ‘ =
- Unit Mapping | H
“APPLICATION Rules RESPONSES e e | Cyclic (unchanged data) = |
VPN RESPONSES t i : ~
e «——————————— Cydlic (ackuowl. comnter changed) ———* |
i E re—— j:>K '

P RO F I N ET CBA Logical Memory Note: The Logical Memory Map in the R " T I Acyclic Rend (result iclegram)
Tag Physical Memory is given by the |
Tag architecture and the mapping rules - - --— 4{ Cyclic (control counter changed ) }—“
DATA PROTOCOL PHYSICAL in the Tag Driver. All the information in Command iy ETL_] i i
| M P L E M E NT PROCESSOR INTERROGATOR the Logical Memory is represented in 2 —
. N n ~ the Logical Memory Map y - i 1 Cyclic (unchanged data) | ——————*
SIEMENS PLC Y Y Y Y :
vy v v v v v
ISO/IEC 15961 ISO/IEC 15962 ISO/IEC 15862 ISO/IEC 18000

PRESENT Annexes %
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Host / ia-_'englneerlng Functions for

PROFIBUS

Overview E > o | § 5 P
- 3 2 22 | 3| % 5
7] - PO ] p=1
USS RS485 s " o _| 5 5 | 2o |85| B o & B
= 8 el za| 28 = 2 £ 2 |gd| E 2| = 5
TS| 5| & 2/3%3|8% e EE & %5 |=8 =| E| B =
ETHERNET 28| B| 3| |zS|%3 - |EEEE| 2,28 EZ| 3| s &
S| 2| 8| 2/¢%|2%s| B/ 5% 28| B =5, 28| 2| 32| = ¢
FACTORY egl & 5 F Fe iy Yoz g7 5% se5 o F| E| F
cyclic data (DP VO) m m m m m m m m m m n.a m m na. | na.
ISO/OSI use cyclic data in PLC program
(ST and Communication Function Blocks): m m n.a n.a n.a.
PROFIBUS GETIO_PART, SETIO_PART
diagnosis status message m m o] o] m n.a. m na. | na.
PROFlNET alarms (DP V1) [s] o [s] n.a. n.a. | na.
data records — Host (DP V1: MS1) o m m m m o n.a. m na. | na
INSTALATION data records — PC (DP V1: MS2) m m m o %) o n.a. m na. | na.
use data records within PLC program
(ST and Communication Function Blocks): m m n.a n.a n.a.
COMMISIONING |rorec, wRREC
Parameter Server =
DIAGNOSTICS Status Message Type 7 . > il
SIL claim o [¢] m n.a. na. | na
PROFILES GSD Version 10 | 50 | 2.0 | 5.04 10 | 50 | 50 | 50 | 50 10 | na | 50 | 50 | na. | na.
TCI Support m n.a. m na. | na.
PROFISAFE PROFIdrive: Isochronous Mode (DP V2) n.a. na. | na
PROFIdrive: data-exchange broadcast n.a. na. | na.
PROFIDRIVE
PROFIENERGY  The following legend applies:
VLAN m = shall (mandatory)
VPN 0 = 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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Host / i‘l_'en gineering Functions for

PROFIBUS and PROFIdrive

Overview £|£5 |25 |28 |28 |2§8 28
Uss Rs485 ZIE8;|28y 287 28y 28 28
|38 gSS|gS38| 88|38 €88
ETHERNET Al col0bocdolbocollcoll oo O oo
FACTORY cyclic data (DP V0) m m m m na m
use cyclic data in PLC program
ISO/OSI (ST and Communication Function Blocks): n.a.
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 na
PROFILES Status Message Type 7 -
SIL claim 0 o] o] o n.a. o]
PROFISAFE GSD Version 30 | 40 | 30 | 40 | na | 40
PROFIDRIVE TCI Support n.a.
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 / ia-_'englneerlng Functions for

PROFINET

Overview B % £ 8
USS RS485 £ 8| S | BE 5% | B .
ISO/OSI RT na. | na m m n.a. m | na | m m m m | na | m m
PROFIBUS :.E-er cyclic data in PLC program = = . = = . =
(ST and Communication Function Blocks): n.a. n.a. n.a. m n.a. n.a.
PROFINET GETIO_PART, SETIO_PART
use data records \i\fith?n PLC program
|NSTALAT|ON g&‘.[‘;’Ragg.C\i\?ggélglcahon Function Blocks): n.a. n.a. n.a. m n.a. m n.a.
Parameter Server
COMMISIONING Update Alarm na. | na m n.a. n.a. o | na
SIL claim na. | na [ m n.a. n.a. n.a.
D|AGNOST|CS GSDML Version n.a. n.a. 2.1 22 n.a. 20 | na. | 20 1.0 | 20 | 22 | na. | 22 |2.25
TCI Support na. | na. m n.a. n.a. m | n.a.
PROFILES PROFIdrive: M CR (Broadcast) na. | na. o n.a. n.a. n.a.
PROFISAFE
PROFIDRIVE — The following legend applies:
PROFIENERGY  m = shall (mandatory)
LAl o = may (optional), according to the specific application profile
HIED 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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INSTALATION
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PROFISAFE
PROFIDRIVE

PROFIENERGY
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Host / Engineering Functions for
PROFINET and PROFIdrive
-— o~ Lar ] - w w0
w (2} w w w w
w [ w w w w
= ] L = L] =
Qo (&) (5] L] (&) L]
z | 25| 25| 25| 2§5|258| 258
T | SR S®|ZR| =8| =% =%
s |52/ 52|82(52| 82| 82
=3 j=3 o j=3 o j=3
e | E8 FRIEQ T RIS
RT m m m o n.a. m
IRT m n.a. m
use cyclic data in PLC program
(ST and Communication Function Blocks): n.a
GETIO_PART, SETIO_PART
use data records within PLC program
(Communication Function Blocks): N
RDREC, WRREC
Parameter Server e
Update Alarm T
SIL claim e 0 0 s] n.a. o
GSDML Version 2.0 2.0 2.0 2.0 n.a. 2.0
TCIl Support n.a.
PROFIdrive: M CR (Broadcast) m n.a. m

The following legend applies:

m = shall (mandatory)

o0 = may (optional), according to the specific application profile
blank = may (optional), can be used but not addressed in the specific

application profile
n.a. = not applicable
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Amendment PROFIdrive on PROFIsafe

PROFIBUS PROFINET

controller (e.g. PLC)

Overview B e — =~
/ Srandard conteT P \ PROFlsafe Policy [9]
f
USS RS485 ) e \ _ = _
/ \ PROFIsafe - Profile Test Specification for Requirements for
| PROFIdrive and PROFldrive | for Safety Safety Related Slaves [8] Installation, Immunity and
ETHERNET \ FlrlelAEE / Technology [3] Electrical Safety [10]
PROFIsafe layer £ Note
FACTORY /
ISO/OSI s )

[13], [16]

+
PNO certification

PROFIdrive on PROFIsafe

content of this

P RO F | B U S specification //__,.,-—-f-

—

PROFIBUS/PROFINET interface \ T /
_ | P IEC 61158 [13],
(8

. . pE— PROFIBUS
PROFIBUS/PROFINET interface '
PROFINET
PROFINET \ “ \
I-"; PROFIdrive and PROFIdrive l\". . e e .
INSTALATION ‘ PROFIsafe | PROFIdrive Certification IEC 61800-5-2 GSD Specification for
, | [11, 121 PROFIdrive [71 PROFIBUS DP [4]
\ fe drive 12] PROFINET 10 [5]
COMMISIONING \ / ‘
DIAGNOST'CS \ drive functions /
\“'\-7.,_ /__,..// drive (device)
PROFILES I safet
v _
Safety EIETS Application Ap;:int:a‘teion
PROFISAFE Fbplication fippiication i Controller
PROFIDRIVE v | sorety- Sandard:
) Information about PROFIsafe Telegramm Telegramm
SafeLiiaeEings Safety Functions communication
PROFIENERGY channel \ .
VLAN
VPN
PROFINET CBA
IMPLEMENT Axis PROFIdrive DO (Axis type)
A d t Amendment
S|EMENS PLC PROFldm;nanm:;omsafe PROFIdrive Profile PROFidrive on PROFisafe PROFIdrive Profile
(this document) 11, [2] (this document) [11.[2]
PRESENT
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PROFISAFE WITH PROFIDRIVE -

PROFIBUS PROFINET
Control of Safety Functions via Control of Drive via
PROFIdrive on PROFIlsafe PROFIdrive
activate/deactivate 4

Safety Sub Functions

- P SESW e SZSWB i zsw
T e s T i
PROFIdrive : :
- - H PROFIldrive
Safety Functlc_m AR AesT : General State
Sub State Machines Safety Function Machine
(vendor specific e State Machines (S1 — 5)
according to (this document)
: IEC61800-5-2)
r 3 F

: Fault Reactions
e . activate/deactivate
St Coast Stop, Quick Stop
: et H - e
Fault entries Eautt Bu¥fer (with no transition to S1)
/ (this document)

S ZSW S STW Drive Safet

(INTERNAL_EVENT) (INTERNAL EVENT_ACK) Process
v

Mariusz Jablonski / Practical comparison between PROFIBUS and PROFINET



Overview
USS RS485
ETHERNET

FACTORY
ISO/OSI

PROFIBUS (

seeafanne s if Energy enabled

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

General Sequence of activation of STO

STO idle

Bt ,FOWER REMOVED" = false

_

/ STO vanish
Bt ,FOWER FEMOVED" = false

release ,Coast Stop”

+I

Enable Energy

if S STWx STO =false or STOrequested

STO in process
Bit ,FOVWER REMOVED' = false

request ,Coast Sop*

Remave Energy —

J PROFINET

PROFIBUS
PROFINET
INSTALATION 10l B

COMMISIONING

~
if S STWx_STO = true

and STO not requested if Energy removed  «Gesssresssreniniininn
~

————> Command to PROHdrive general state machine ~ _....... » Feedback from Safety Functions sub state machines
D IAGNOSTICS """""" >  Feedback from FROFIdrive general state machine —— Command to other Safety Functions state machines
————> Command to Safety Functions sub state machines . > Feedback from other Safety Functions state machines
Safety Appl. Controller activate STO

PROFISAFE o
PROFIDRIVE Axis

coasting

PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT

PD General SM
General State Machine

Information
to Drive Controller

$4 (82, S3. 85)

t
disable pulses

|

»,POWER_REMOVED*

Reaction
of Drive Controller

Basic Features STO:
-> Axisis ,torque off*
-> standstill is not guaranteed

SIEMENS PLC
PRESENT
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PROFIBUS AND PROFINET WITH PROFIDRIh

PROFIBUS

PROFINET

verview
O e e ‘ Applicant starts developing an PROFIdrive on PROFlsafe F-Slave, F-Device, or F-Host I ]

T T i Safety D_rlve_

USS RS485 ilabili Application Application

‘ Availability I ‘ Safety | Controller Controller

T T T

ETHERN ET ‘ Immunity (EMC) I Conformance (PB/PN) I | Conformance (IEC 61508) I Safety- Standard-Telegramm
T T

FACTORY
ISO/OSI

Drive
PROFIBUS | Control
Test of F-Slave, F-Device, or
PROFINET A
I N STALAT I O N Fausli:f-;t.lyffer Faulljtr-i;?ffer
COMMISIONING DO (Axis type)
Test -t
D IAG N OST I CS successfully passed .

PROFILES
PROFISAFE

PROFIDRIVE SLOTO ‘ SLOT1 j | SLOT m
Subslot o Subslot 0[Subslot 1| Subslot s|.)| m|
PROFIEN ERGY '%;‘::‘}in Standard rji{}“ao
w
g \
3| \
I~
VLAN PROFIBUS PROFIsafe PROFIsafe PROFIdrive PROFIBUS éé S— Do
header user data trailer user data trailer £ o
VPN F Process Data Status/Control Byte acyclic 5 @h‘;ﬂﬁ%
data channel | data base cyclic data
F-Data (=PROFIdrive PROFIsafe Telegram) 1 channel
PROFINET CBA Slot x Slot x+1
IMPLEMENT Y
functionality
DO-ocal lT‘ Control
SIEMENS PLC fj‘ﬁ
PRESENT P-Dovice pox " | ... poy

Applicant applies for
an EMC test at
any accredited test
laberatory

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)

S_ZSW1/2

Telegramme 30, 31, 32

S_ZSW1/2B")

Acknowledge

)

Applicant applies for
a certificate from PNO

+ Prove for CRC2 operation (see 5.1 in test specification)
+ DP-V1/PN-IO Test

PROFIdrive Profile Test
PROFIsafe Layer Test
Reference Test

certificate I
>+ ) A nent
\I) successful

Applicant achieves
certificate from
"Notified Body"

+S ZSW1/2B")

Acknowledge
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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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RT AND IRT COMMUNICATION -

PROFIBUS PROFINET

Office / IT Network
PC

PLC

IO RT communication Printer HMI

communication

Controller

RT communication RT communication RT communication
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MOTION CONTROL -

Overview
USS RS485 P’. ' PROFINET is Real-time Ethernet n
FEIMFIFESS » PROFINT T
ETHERNET
FACTORY IRT IRT IRT
1SO/OSI o o TCP/IP iy TCP/IP interval  TCP/IP
PROFIBUS Lo «— Cycle 1 - 4 Cycle 2 . - Cycdlen —
Suchres = time window
PROFINET Perfomance
INSTALATION Integration
COMMISIONING Innovations o T
DIAGNOSTICS Enhancement fcaspmneiil oot sy LS
owen SN
PROFISAFE
PROFIDRIVE i . . L
¥ Bandwidth reservation for isochronous communication
PROFIENERGY _ _ o o
VLA # IRT permits high-precision synchronization
VPN

PROFINET CBA TR b T h
- ns o (o] 1]
IMPLEMENT a &_5 eal-tlime DY means socnronous
Real-time (IRT)
SIEMENS PLC PROFINET Markating - Banefits
PRESENT
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Function diagram of the basic controller for all operating mode

[ -
Voltage Switch-on Status, switch-on
switched-off inhibit inhibit (bit 6=1)
Overview mam Voltage ON OFF 1 (Bit0=0) s
-
Status, not ready
USS RS485 N‘;tm'fij%n‘(‘“ for switch-on (bit 6=1)
Status, control requested
(bit 9=1)
ETHERNET A B oD
FACTORY - Control word, basic status From every converter status
- Inhibit operation wmm Bit pattern
ISO/OSI @”Viﬁgsspec'ﬁc (bit 3=0) YOO XTXO6 O X110 — Fault
- — - p drive
Status, operation || Inhibit operation Ready to | Status, ready to Status, fault  |— Fault
PROFIBUS inhibited (bit 2=0) active switch-on switch-on (bit 0=1) (it 3=1)
Fault removed
PROFINET mt== Operation inhibited === ON (bit 0=1) Acknowledge
Switch-on alarm (bit 7=1)
INSTALATION Main contactor ON
Equipment-specific actions
COMMISIONING — - T | Start delay time
o Status, ready (bit 1=1)
nable
D |AGNOST|CS From every converter status operation —— A
T(bit0=0)or L - From every converter status
PROFILES iy s oxpres o
elay time expires
Y ? OFF 3 (bit 2=0) = m=t=(FF 2 (bit 1=0)
PROFISAFE Inhibit setpoint, OFF 1 active Stop drive as fast . Open load
make =0 [ | Stage1 aspossible | | OFF 3 active OFF 2 contactor
PROF'DR'VE Status, OFF 3 Stage 1 active [~ | Status, OFF 2
n(f=0 (bit 5=0) (bit 4=0)
—t— n(f)=0
PROFIENERGY =0 T =0
Status, not ready - '
VLAN (bt1=0) 1 [OFF 1acle Keep /=0 OFF 3 active
Main switch OFF age Open load contactor Stage 2
VPN == | gad contactor open Load contactor open ™™= s L 0ad contactor open
-
PROFINET CBA
|M PLEM ENT n Speed - Enable electrenic and pulses
f  Frequency Enable operation 5 conve: rter.-spemﬁtl:) l:uéhz:;:sz )
I Network load t tatus, operation enabled (bit 2=
SIEMENS PLC Eork foad euren P
Option
PRESENT
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Function diagram of the speed control mode,

control and status word -

Overview -
Enable electronic and pulses
USS RS485 Enable ccnverter-_specmc actions
operation Status, operation enabled (bit 2=1)
ETHERNET c b A - Inching, 1 or 2 (bit 8 or 9=1) and:
Ramp-function mmm Ramp-function generator inhibited (bit 4=1);
—— Ramp-function generator stopped (bit 5=0);
FACTORY Stop ramp-function - fgrzr;e(r;itto;=01u)tput Setpoint inhibited (bit 6=0)
generator (bit 5=0)
ISO/OSI Ramp-function Drive running Inching setpoint to speed
= g%r;:&a;z:;wt Inching active s | conttroller;t it
na upplementary setpoint to
PROFIBUS D B — current controller
: Enable ramp-function . ‘
PROFINET (bt o) T -|— o corermer sty = S L O A
R -f ti
INSTALATION Generator: M angaring
. g
Acceleration enabled
COMMISIONING c = 1/F=0 and 1=0  mefemm Inching 1 0r 2 ON  mefemm
DIAGNOSTICS (Ebn_tag‘ensemo'm —j— and: Ta expired
it 6=
PROFILES Operating status (gni%ie{)
|
PROFISAFE P -
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT
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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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CONTROL AND STATUS WORDS

Control word 1

r550
Co
Bit No. Meaning 4[
0=0FF1, Shutdown via ramp-function generator, to st
—»| Bit 0 |followed by pulse disable, to bi
1=0N, operating condition (edge-controlled) to st
. 0=0FF2, pulse disable, motor coasts down t
| Bit1 1=Operating condition » tg E‘,
- i to s¢
. 0=0FF3, quick stop
—»| Bit2 1=Operating condition P tobr
to se
. 1=Inverter enable, pulse enable
P Bit3 Jo-puise disable —» s
. 1=Ramp-function generator enable
> Bit4 g_ger ramp-function generator to 0 P tos
. 1=8tart ramp-function generator )
| Bit5 0=Stop ramp-function generator to st
. 1=Setpoint enable )
—»| Bit6 0=Setpoint disable to st
—»| Bit 7 |0 =>1 Edge fault acknowledgement —l—b to s
to s¢
- Bit8 |1=Inching bit0 - ngg
to s¢
= Bit 9 |1=Inching bit1 —p  tost
[316
git 10 [ 1=Control requested {\I?te:This bit 1
0=No control requested c%ﬁg;?.{grriﬁﬁ
_ (compare US$
. 1=Clockwise phase sequence enable )
—| Bit 11 0=Clockwise phase sequence disable tos¢
. 1=Counter-clockwise phase sequence )
| Bit 12 enable 0=Counter-clockwise phase sequence disable tost
—9| Bit 13 | 1=Raise mot. potentiometer —p tost
=P Bit 14 | 1=Lower mot. potentiometer l—-yp tos
. 0=External fault 1 ) to se
> Bit15 1=No external fault tofa

r552

B010

B010

B010

B0O10

B0O10

BO1z

BO1Z

BO1Z

BO1Z

BO1z

Bit No. Meaning
- 1=Ready to switch on
Bit 0
—» B 0=Not ready to switch on
—| Bit 1 1=Ready for operation (DC link loaded, pulses disabled)
0=Not ready for operation
. 1=Run (voltage at output terminals) 2)
P B2 | o_puises disabled
. 1=Fault active (pulses disabled)
P Bit3 | o=no fault
. 0=0FF2 active
P Bit4 |1-No oFF2
. 0=0FF3 active
P BitS 4-No OFF3
. 1=Switch-on inhibit
—P| Bit6 0=No switch-on inhibit (possible to switch on)
. 1=Warning active
> Bit7 fo-no warning
—»| Bits 1=No setpoint/actual value deviation detected
0=Setpoint/actual value deviation
=| Bit 9 |1=PZD control requested (always 1)
) 1=Comparison value reached
| Bit10 0=Comparison value not reached
. 1=Message low voltage
—| Bit 11 0=Message no low voltge
! Bit12 1=Request to energize main contactor
0=No request to energize main contactor
—|Bit13 1=Ramp-function generator active
0=Ramp-function generator not active
. 1=Positive speed setpoint
| Bit14 0=Negative speed setpoint
—| Bit 15 1=Kinetic buffering/flexible response active

0=Kinetic buffering/flexible response inactive

ARdala g Ad s alalded

BO1:
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Function diagram of the positioning mode, control

and status word -

« .
Overview % Referencing concluded 4 Inching concluded
or terminated (bit 8 and bit 9 =0)
USS RS485
ETHERNET ‘ ‘ operation enabled Referencing Inching
FACTORY e mmemDrive task * T ﬁﬁﬁrﬁ:ﬂg}ing T I(r’-"llﬁfn;r'lagﬁd bit 9 =0)
ISO/OSI terminated .: .:
PROFIBUS = on raference pomtset o o)
PROFINET -
INSTALATION
. Positionin Continue drive
COMMIS|ON|NG max?raackse\lzlﬁgﬂon jrcifj;i:aeslgir Drive task Acknowledggl?meg;of thz_t 12 task (bit 5=1) ==
setpoin active | cci:mm=an wwtlan :e ii?wn I
DIAGNOSTICS I o * position reached
PROFILES R
PROFISAFE > < A
b |Ntermediate stop
PROFIDRIVE (bit 520)
PROFIENERGY A
Brake with ramp
VLAN
VPN .
= Crive stationary
PROFINET CBA
|MPLEMENT ‘ (Bi!: 1=321) Intermediate stop Referencing Inching
SIEMENS PLC v
PRESENT - > >
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Parameter process data object (PPO)

PKW PZD
- PZD1 | PZD2
Overview oD PKE | IND PWE |STW1| HSW | PZD3 | PZD4 | PZD5 | PZD6 PZD9 | PZD10
PKW ZSW1 | HIw
USS RS485 PKE IND PWE PZD1 PZD2 4st | ond | ard 1st | o2nd | ard | 4th | sth | gth gth | 1pth
STW HSW Word | Word | Word Word | Word | Word | Word | Word | Word Word | Word
ETHERNET zsw  |Hiw
PPO1| | | |
PPO2
FACTORY Typ 1: Octet-String 12 PP03| | | | | | |
I l I T I l I I I I I
ISO/OSI L PPO4 | | |
PROFIBUS pros] ||| [ T ] ]
Typ 27 Octet-String 20 PKW: Parameter ID value STW: Control word 1
PROFINET T T T T T T T T T T 1 — _
: Process data ZSW: Status word 1
‘ | ‘ | ‘ | ‘ ‘ ‘ ‘ ‘ ‘ PKE: Parameter ID HSW: Main setpaint
INSTALATION IND:  Index HIW:  Main actual value
PWE: Parameter value
COMMISIONING | 7o 5: octer-sting 4 E— |
DIAGNOSTICS —L | 1
e e [ 777 S
PROFILES - ' N
_ | f
Typ 4: Octet-String 12 s
PROFISAFE SEESEIHEES—————vel 0000 | e | W
| | | | | | | | ] [ s
PROFIDRIVE [TLEETTY | [ — | [ —— FH RN
Fralir [T I Pk b [T b e | | razEMTE |
1y T | b
PROFIENERGY PzD1 | PzD2 I -
Typ 5: Octet-String 28 Zsw HIW Fl'l;l':lr- e I __._... ] i =L I#I
VLAN T T T T T T T T T 1 ( C b R P |
Famre daa |
| | | | | | | | | | | 1
VPN | 1 k Frccaun
PKW: Parameter ID/value Fracame 1=
PROF'NET CBA PZD: Process Data, cyclically transferred :':“" - g
PKE: Parameter ID (1st and 2nd octet) sl i
IND: Sub-index (3rd octet), 4th octet is reserved - | —
IMPLEM ENT PWE: Parameter value (5th until 8th octet)
STW: Control word T —, — Dise | Bl
ZSW Status word
SIEMENS PLC HSW Main setpoint
HIW: Main actual value
PRESENT
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Profile Drive Technology Encoder Profile — Part 1

PROFIBUS

Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION

STW2_ENC.10 (Control by PLC)
>

PROFINET

PROFIBUS DP-V2
IEC 61158

{.

PROFIBUS DP
IEC 61158

{.

PROFIBUS

Network

ZSW2_ENC.9 (Control requested)

COMMISIONING

STW2_ENC.12-15 (C-LS)

DIAGNOSTICS

ZSW2_ENC.12-15 (DO-LS)

Optional signals

PROFILES

STW2_ENC.7 (Fault Acknowledge)

Control by PLC
+ Life Sign
mechanism

PROFISAFE

?_SV‘Z_ENC.S (Fault Present)

v

]

PROFIDRIVE
PROFIENERGY

P944 - P952

PROFlIdrive
Fault
Buffer
(optional)

G1_STW.15 (Sensor Error Achnowledge)

G1_ZS5W_15 (Sensor Error)

VLAN

VPN

G1_STW (Control)

G1_ZSW + G1_XIST1 + G1_XIST2 (Status + Value)

PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Encoder Profile V4.2
Class 1,2,3 and 4

PNO No. 3.162

PROFINET IO
IEC 61158

PROFIdrive V4.2

PNO No. 3.172
PROFINET
Network
. : Clock
Cyclic Data Acyclic Data
Alarm Queue Exchange Exchange Synchronous
Operation

Transmit Transmit

control actual Wirite Read Master Clock

values values

Signal exception

parameter  parametsr

sync information

cyclically cyclically
Alarm Parameter Master Clock
Mechanism FelliEEs Access Regeneration
Fault propagation / T Tz\ !
Syncitrigger
— -  E— T
/ Parameter \
Manager
| Control values | | Actual values |
PROFIdrive Position |"
Feedback Pamme‘te
Interface 1 | DetaBase
(Enc State Machine/ ¢
+ P979) Syneftrigger

External Process
{e.g. Rotafional or linear
movement)
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Overview
USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

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

Profile Drive Technology Encoder Profile — Part 2
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PROFIBUS

PROFIBUS

Object

Lo /

EhGOdEI’ Unit

écadk

Domain  ——
PROFIBUS
o~ Nede-Adress
DP-Slave
Interface .
P-Device
Encoder Unit
(EV)
@cade\
“ .. { Objeect
| |
| 1

\ (EO |
&/

When content
changed |
[\

Warning \

Fault classes mechanism

Mapping onto

PROFINET

PROFINET 1O
Domain
" — PROFINET IO
/ Name of Station
Network Interface

Interface

. uuD

10 Device Interface:

Encoder Unit (EU) Encoder Unit (EU)

Encoder
Object (EQ)

Encoder
Object (EO)

PROFIdrive
diagnosis

Station
PROFINET Slot-Mumber
Alarm Notification PDU Slot0 Slot 1 Standard Telegrams
AlarmType (appear/disappear) Subs0 SubD Sub1 Sub2 Sub4 SubS6 | SubTB | Subd | Sub10
Standard 32B4-Dit 32.64-bit 16-bit 16-bit
ChanﬂeIErrorType Pagﬂ:ur Telegram Singleturn | Multiturm Lﬁm‘ Senser | Sensor
e Bi8z83 position position value Control | Status
ChannelProperties Specifier orgd value value "Word ‘Word

objects

/

ChannelProperties. MaintenanceDema

o
Ly
=}

Diagnosis Data

status I
|
|
|
|
|
|
Fault
status
Fault
present
0
0
1
1

ChannelProperties.
Warning Maintenance
present Specifier Demanded
0 0 0
1 0 1
0 1 0
1 1 0

L

Acyelic | Cyelic -
Data Data
Channel channel

\._I_/_r
Parameter
I Manager
I 2
\ e
Parameter
Qa Base
—
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Common Application Profile PROFlenergy -

Overview HMI Controller
USS RS485 - '

ETHERNET
FACTORY -
ISO/OSI 4
PROFIBUS
PROFINET
INSTALATION

COMMISIONING bR e e S A S T e R e e T e e A S [ i "
DIAGNOSTICS |

I

!

PROFILES :
PROFISAFE :
;

I

i

;

I

' Process |

PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
SIEMENS PLC
PRESENT

Motion Control Robots
- 8 Drives -
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ETHERNET

FACTORY
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PROFIBUS
PROFINET

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

Electricity

I I tEnergy :

Implicit measuring of energy date, e.g. motor ~ Explicit measuring of energy date, using
starters, circuit breaker or frequency dedicated measuring equipment
converter

Energy data

i q
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USS RS485
ETHERNET

FACTORY

ISO/OSI
PROFIBUS
PROFINET

INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE
PROFIENERGY
VLAN
VPN
PROFINET CBA
IMPLEMENT
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Overview of PROFlenergy states

Times

Max I

TTTRT A T AT T T T

TT0 PE_power_off
TT0 PE_sleep_mode_WOL
70 PR energy-saving mode

= mandatory PE transition

PE energy-saving mode
(Ox1F)

PE energy-saving mode
(0Ox01)

PE_sleep_mode_WOL
(OxFE)

A
1" = pptional PE transition
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Device with PE Entity located in a Function Module -

Overview Controller

USS RS485
ETHERNET
FACTORY
1ISO/OSI
PROFIBUS
PROFINET
INSTALATION
COMMISIONING
DIAGNOSTICS
PROFILES
PROFISAFE
PROFIDRIVE | =PEEnity
PROFIENERGY @ = component to be certified I

VLAN
VPN The controller communicates directly with the PROFlenergymodule.

PROFINETCBA The PROFINET InterfaceModuleis not affected by this communication.
IMPLEMENT

SIEMENS PLC
PRESENT

PN IO Device

I PROFINET PROFlenergy
Interface Module
Module

PROFlenergy-
Command
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Device with PE Entity located in the PROFINET Interface Mo"

Overview Controller

USS RSA485 PN 10 Device
ETHERNET mim s :
FACTORY | Interface i
ISO/OSI Module i
PROFIBUS ;
PROFINET ;
INSTALATION ;
COMMISIONING PROFlenergy- "
DIAGNOSTICS Command , =
PROFILES ; PR:E';";Q"' -
PROFISAFE : ;
PROFIDRIVE , :
PROIPIENENOY - ) ' Measuring Switching i
VLAN G I Functionality Functionality i
VPN () = component to be certified e e e e = s
PROFINETCBA  The controller communicates to the PROFINET interface module,
IMPLEMENT \which is a representative for the whole PN IO device.
SIEMENS PLC
PRESENT
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PROFIENERGY
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Possible VLAN

g I||1

.

Il = Datenpaket
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Measurement of VLAN signal strength

WLAN area
WLAN propagation
7 N
L
Wall / barrier
-80 dBm
-50 dBm
-10 dBm
X

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
Msystemenikie Bignal stienigih rmascatsobeusftectecbbiytne weather.




Principle of a VPN
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/ 10.10.110.XY

\

/ 192.168.0.XY

Overview
USS RS485 VPN ( VPN-Client \ ( VPN-Gateway \
Netzwerk-
ETHERNET adapter
simuliert IP-
FACTORY Adresse —>n— = - R - }Pn > S
192.168.0.XY J
ISO/OSI
PROFIBUS \. //
PROFINET
INSTALATION

COMMISIONING  /
DIAGNOSTICS

i kv i [ ~

. Ethernet-Standard

PROFINET specific

PROFILES Prrs-rrd CHo0 * According to BO2 11t
PROFISAFE “'"" I ' [, o '
PROFIDRIVE — o l I'ﬂ_Fl '""" e
PROFIENERGY e ]
VLAN n ' n -1
VPN 1913 um,-,l 1513
PROFINET CBA ,.Jq@ = i ¥
# o | . Switch 1 ; Switch 2 %
IMPLEMENT with v
Wnpry 13‘*;?:::.- :,'::' :‘. MEAS [ \;FMN-T 1 VEA & [VIANTag:
S X =
PRESENT ! ) [ vianTag
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Comparison the technology of PROFINET 10 and PROFIBUS-
72

Comparison of the transmission technology of PROFINET 10 and PROFIBUS DP

Feature

PROFINET IO

PROFIBUS DP

Cable transmission technology

Industrial Ethernet over copper
or fiber-optic cable.

PROFIBUS over copper or fiber-
optic cable.

Wireless transmission

Industrial WLAN supports

Infrared transmission is

technology wireless transmission. supported.

Comparison of PROFINET 10 and PROFIBUS DP topology

Feature PROFINET IO PROFIBUS DP

Topology Standard: Star and tree Standard: Line
topology

Line and ring topologies are
supported

Tree and ring topologies are
supported

Implementation in star topology

Only one network node per
switch port

Implementation in tree topology

The switches are
interconnected.

Implementation in line topology

PROFINET devices are
interconnected using integrated
switches.

Implementation in ring topology

Both ends in a line are joined by
a redundancy manager to form
a ring topology.

PROFIBUS DP is normally
looped through from one node
to the next.

For information about tree and
ring topologies, refer to the
PROFIBUS Networks manual.
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Addressing PROFIBUS

Addressing I/O devices/DP slaves

Feature

PROFINET 10

PROFIBUS DP

Addressing

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

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

Assignment of IP addresses to 1O 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
addresses.

PROFIBUS address
coding by means of DIL
switch or configuration in
STEP 7.

GSD - Import of device data in STEP 7

Feature

PROFINET IO PROFIBUS DP

Import of device data in STEP 7 | GSD file in XML format GSD file in ASCII format

The GSD file for PROFINET 1O is imported as in PROFIBUS DP
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Representation in STEP 7/NCM PC

Comparison of the representation of PROFINET IO and PROFIBUS DP in

STEP 7 and NCM PC

Feature PROFINET IO PROFIBUS DP
Subnet name Ethernet PROFIBUS
Subsystem name O system DP master system
Name of the master device |O controller DP master

Name of the slave device O 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 O

Listed in the object properties of
the station

System parameters which are
not available at a
module/submodule are inactive.
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Blocks in PROFINET 10 and PROFIBUS DP-

75

in 1/0)

Replaced by: SFB53/52

Blocks PROFINET 1O PROFIBUS DP
SFC12 (deactivation and Yes Yes
activation of DP slaves/|O CPU S7-300: 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: SFBS4
¢ 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 ot the organization

PROFINET IO and PROFIBUS DP

blocks of

Blocks

PROFINET 1O

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.

0OB86 (rack failure)

New error information

Unchanged
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PROFINET FUNCTIONALITY IN PLC

SIEMENS Which 10 controller support the function IRT, prioritized startup, MRP, MRPD, Entry-ID: 102325771
PROFlenergy, Shared device, | device and Isochronous mode in TIA Portal?
Module Order number | IRT | prioritized | MRP |MRFD| PROFIenergy| Shared device® | | device |Isochronoua| Link to Product information
startup mode

PC CPs

CP1616 6GK1161-6AA01 from V2.0| from V2.2.0 [from V2.2.0 from V2.5.2 - from V2.5.2 yes : . .

CP1616 BGK1161-6AA02 from V2.0| from V2.2.0 |from v2.2.0 from V2.5.2 - fromV252]  yes ltpisupoort automalion siemens. comMWAewen/iceaT87

CP1604 6GK1160-4AA00 from V2.0| from V2.2.0 [from V2.2.0 from V2.5.2 - from V2.5.2 ves 5 . . .

CP1604 GGK1160-4AA01 from V2.0| from V2.2.0 | from V2.2.0 from V2.5.2 - fromv252]  yes Y BRI 07N HENG S S0 2 T

SIMATIC NET PC software

SOFTNET PROFINET 10 [6GK1704-THWxx-3AA0 | - - | - [ fromve2 - from V81 | - | -

$7-1500 CPUs

CPU 1518-4 PN/DP 6ES7518-4AP00-0AB0 _|from V1.5 from V1.5 [ from V1.5 from V1.5 from V1.5 from V1.5 from V1.5 http://support automation.siemens.com/\W\W /view/en/86549996

CPU 1518F-4 PN/DP 6ES7518-4FP00-0AB0 _ |from V1.5 from V1.5 [ from V1.6 from V1.5 from V1.5 from V1.5 from V1.5 http://support. automation.siemens.com/WW /view/en/87 596995

CPU 1517-3 PN/DP 6ES7517-3AP00-0ABO  |from V1.6| from V1.6 from V1.6 from V1.6 from V1.6 from V1.6 from V1.6 http://support.automation.siemens.com/WW /view/en/95292442

CPU 1517F-3 PN/DP G6ES7517-3FP00-0AB0  [from V1.8| from V1.6 | from V1.6 from V1.6 from V1.6 from V1.6 from V1.6 http://support.automation.siemens.com/WW/view/en/93483034

CPU 1516-3 PN/DP 6ES7516-3AN00-0AB0 | from V1.0| from V1.0 from V1.0 from V1.0 from V1.1 from V1.0 from V1.0 hitp://support.automation.siemens.com/WW!/view/en/66470496

CPU 1516F-3 PN/DP 6ES7516-3FN00-0ABO | from V1.0| from V1.0 from V1.0 from V1.0 from V1.5 ab V1.0 from V1.0 http://support.automation.siemens.com/WW/view/en/75204015

CPU 1515-2 PN B6ES7515-2AM00-0AB0 | from V1.5| from V1.5 [ from V1.5 from V1.5 from V1.5 from V1.5 [ from V1.5 http://support. automation.siemens.com/WW /view/en/86549991

CPU 1515F-2 PN B6ES7515-2FM00-0AB0 | from V1.6| from V1.6 | from V1.6 from V1.6 from V1.6 from V1.6 | from V1.6 hitp://support. automation.siemens.com/WW /view/en/93483029

CPU 1513-1 PN 6ES7513-1AL00-0ABO _ |from V1.0| from V1.0 [ from V1.0 from V1.0 from V1.1 from V1.0 | from V1.0 http://support.automation.siemens.com/WW /view/en/66470491

CPU 1511-1 PN 6ES7511-1AK00-0ABO | from V1.0| from V1.0 | from V1.0 from V1.0 from V1.1 from V1.0 | from V1.0 http://support automation.siemens.com/WW /view/en/66470541

S§7-1200 CPUs

CPU 1211C B6ES7211-1AE40-0XB0 - - - - - from V4.0 - http://support.automation.siemens.com/WW/view/en/89899865
6ES7211-1BE40-0XB0 - - - - - from V4.0 - http://support.automation.siemens.com/WW/view/en/89899883
6ES7211-1HE40-0XB0 - - = = - from V4.0 = http://support. automation.siemens.com/WW /view/en/89899901

CPU 1212C B6ES7212-1AE40-0XB0 - - - - - from V4.0 - hitp://support.automation.siemens.com/W W /view/en/89899919
6ES7212-1BE40-0XB0 - - - - - from V4.0 - hitp://support. automation.siemens.com/WW /view/en/89899937
B6ES7212-1HE40-0XB0O - - - - - from V4.0 - http://support. automation.siemens.com/WW/view/en/89899955

CPU 1214C B6ES7214-1AG40-0XB0 - - - - - from V4.0 - http://support. automation.siemens.com/WW/view/en/90018057
6ES7214-1BG40-0XB0 - - - - - from V4.0 - http://support automation.siemens.com/WW /view/en/90018063
6ES7214-1HG40-0XB0 - = = = = from V4.0 = hitp://support.automation.siemens.com/WW/view/en/90018069

CPU 1215C 6ES7215-1AG40-0XB0O - - - - - from V4.0 - http://support automation.siemens.com/W\W /view/en/90018075
6ES7215-1BG40-0XB0O - - - - - from V4.0 - http://support.automation.siemens.com/WW /view/en/90018081
6ES7215-1HG40-0XBO - - - - - from V4.0 - http://support.automation.siemens.com/WW/view/en/90018087

CPU 1217C BES7217-1AG40-0XB0 - - - - - from V4.0 - http://support.automation.siemens.com/WW/view/en/67813297

S7-400 CPUs

CPU 412-2PN 6ES7412-2EK06-0AB0 | from V6.0| from V6.0 from V6.0 from V6.0 - from V6.0 | from V6.0% http://support automation siemens.com/WW /view/en/43411825

CPU 414-3PN/DP 6ES7414-3EM05-0AB0 | from V5.2 | from V5.2 - from V5.0 - - - http://support automation.siemens.com/\WW /view/en/23235944

CPU 414-3PN/DP 6ES7414-3EM06-0AB0 | from V6.0| from V6.0 from V6.0 from V6.0 - from V6.0 | from v6.0¢ http://support automation.siemens.com/WW /view/en/43411729

CPU 414F-3PN/DP B6ES7414-3FM0B-0AB0 | 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/43941570

CPU 418-3PN/DP 6ES7416-3ER05-0AB0  [from V52| from V5.2 - from V5.0 - - - http://support automation.siemens.com/WW /view/en/23227870

CPU 418-3PN/DP 6ES7416-3ES08-0ABO  |from V6.0| from V6.0 | from V6.0 from V6.0 - from V6.0 | from v6.0% http://support.automation.siemens.com/A\WW/view/en/434 119656

CPU 416F-3PN/DP BES7416-3FR05-0AB0 _ [from V5.2| from V5.2 - from V5.0 - - - hitp://support. automation.siemens.com/WW /view/en/23875857

CPU 416F-3PN/DP 6ES7416-3FS06-0AB0 | from V6.0| from V6.0 from V6.0 from V6.0 - from V6.0 | from V6.0"? | http://support.automation.siemens.com/\WW /view/en/43941575
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