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Copyright

This Application Manual may be copied by the owner in any quantity, but only for internal use.
This Application Manual may not be copied or reproduced, in whole or in part, for any other
purposes.

The use and disclosure of information contained in this Application Manual are not permitted.
Designations and company marks contained in this Application Manual could be trademarks,
the use of which by third parties for their own purposes could violate the rights of the rights
holder.

Preliminary informationWarning Insofar as this document is identified as being preliminary information, the following

Obligatory

applies:

This version is regarded as providing advance technical information to users of the described
devices and their functions at an early enough time in order to adapt to any possible changes
or expanded functionality.

This information must be regarded as being preliminary, as it has not yet passed through
Baumiiller's internal review process. In particular, this information is still subject to changes,
thus no legal liability can be derived from this preliminary information. Baumiiller assumes no
liability for damages that might arise from this possibly faulty or incomplete version.

If you detect or suspect any content errors and/or major form errors in this preliminary infor-
mation, we request that you notify the Baumiller support specialist responsible for you.
Please provide us, via this employee, with your insights and comments so that we can take
them into account and include them when transitioning from the preliminary information to
the final information (as reviewed by Baumdiller).

The conditions stipulated in the following section under "Obligatory" are invalid in case of pre-
liminary information.

This Application Manual is a part of the equipment/machine. This Application Manual must
be available to the operator at all times and must be in legible condition. If the equipment/
machine is sold or moved another location, this Application Manual must be passed on by
the owner together with the equipment/machine.

After any sale of the equipment/machine, this original and all copies must be handed over to
the buyer. After disposal or any other end use, this original and all copies must be destroyed.

When the present Application Manual is handed over, corresponding sets of application man-
uals of a previous version are automatically invalidated.

Please note that the specifications/data/information are current values according to the
printing date. These statements are not legally binding with regard to measurements,
computation or calculations.

Baumdiiller Nirnberg GmbH reserves the right, in developing its products further, to change
the technical specifications and handling of it products concerned without prior notice.

No liability can be accepted concerning the correctness of this Application Manual unless
otherwise specified in the General Conditions of Sale and Delivery.

© Baumiiller Niirnberg GmbH

Ostendstr. 80 - 90
90482 Nuremberg

Germany

+499115432-0
+499 1154 32-130
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GENERAL INFORMATION

1.1 Information about the application manual

The application manual PROFINET IRT Device for b maXX® 2500 / 3300 / 5000 provides
important information regarding handling the device. A prerequisite for safe working is
compliance with all specified safety information and handling instructions.

Furthermore, the local accident prevention regulations and general safety requirements
applicable to the area of application of the device must be observed.

Before starting any work on the device, completely read through the Instruction Hand-
book, in particular the chapter on safety information. The Instruction Handbook is an in-
tegral part of the product and must be kept in the immediate vicinity of the device in order
to be accessible to personnel at all times.

For commissioning of the device the parameter manual must be used. The parameter
manual contains information to the parameters of the device.

The application manual PROFINET IRT Device provides information about the configu-
ration and commissioning in a PROFINET network of b maXxX 2500 /3300 / 5000 devices
for controller firmware from version 01.08.

Q
BAUMULLER

Application Manual PROFINET IRT device for BM3300/5000 5
Document no. 5.15009.02 of 46



Explanation of symbols

1.2 Explanation of symbols

Warnings

Warnings are identified by symbols in this Parameter Manual. The notices are introduced
by signal words which express the magnitude of the danger.

Observe the notices without exception and exercise caution to prevent accidents, person-
al injury and damage to property.

DANGER!

....warns of an imminently dangerous situation which will result in death or serious in-
jury if not avoided.

WARNING!

....warns of a potentially dangerous situation which may result in death or serious in-
jury if not avoided.

CAUTION!

....warns of a potentially dangerous situation which may result in minor or slight injury
if not avoided.

NOTICE!
....warns of a potentially dangerous situation which may result in material damage if
not avoided.
Recommenda-
tions
NOTE!

....points out useful tips and recommendations, as well as information for efficient,
trouble-free operation.
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General Information

1.3 Limitation of liability

1.4 Copyright

All specifications and information have been compiled taking account of the applicable
standards and regulations, the state of the art and also our many years of expertise and
experience.

The manufacturer accepts no liability for damage resulting from:

® Non-compliance with the Operating Manual

® Non-intended use

e Use of untrained personnel

The product actually supplied may deviate from the versions and illustrations described

here in the case of special versions, the use of additional ordering options or as a result
of the latest technical changes.

The user is responsible for carrying out servicing and maintenance in accordance with the
safety regulations in the applicable standards and all other relevant national or local reg-
ulations concerning conductor dimensioning and protection, grounding, isolation switch-
es, overcurrent protection, etc.

The person who carried out the assembly or installation is liable for damage arising during
assembly or upon connection.

Treat the Parameter Manual confidentially. It is intended exclusively for persons involved
with the device. It must not be made available to third parties without the written permis-
sion of the manufacturer.

NOTE!

The details, text, drawings, pictures and other illustrations contained within are copy-
right protected and are subject to industrial property rights. Any improper exploitation
is liable to prosecution.

PR%FINET is a registered trademark of PROFIBUS International
IRT

b maxx® is a registered trademark of Baumiiller Niirnberg GmbH,
90482 Nurnberg, Germany

NOTE!

Please note, that BAUMULLER is not responsible to examine whether any (industrial
property) rights of third parties are infringed by the application-specific use of the
BAUMULLER products/components or the execution.

Q
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Other applicable documents

1.5 Other applicable documents

Manual basic unit b maXX 3300 (5.11018) or Manual b maXX 5000 (5.09021) and

Parameter manual b maXX 3300 (5.12001) or Parameter manual b maXX 5000
(5.09022) in the current version at each case.

1.6 Guarantee conditions

The guarantee conditions are located as a separate document in the sales documents.

Operation of the devices described here in accordance with the stated methods/ proce-
dures / requirements is permissible. Anything else, e.g. even the operation of devices in
installed positions that are not shown here, is not permissible and must be checked with
the factory in each individual case. If the devices are operated differently than described
here, any guarantee will be invalidated.

1.7 Customer service

Our customer service department is available for technical information.

Information concerning the responsible contact person can be obtained at any time by
telephone, fax, e-mail or over the Internet.

1.8 Terms used

For abbreviations used, see >Appendix A - Abbreviations< from page 39.
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FUNDAMENTAL SAFETY
INSTRUCTIONS

In this chapter the dangers are prescribed, which can arise during parameterization of the
Baumiiller b maXX 3300 or b maXX 5000 controller unit and the meaning of the informa-
tion sign is explained.

2.1 Safety notes and mandatories

WARNING!
Danger from modification of the parameter settings!

The change of parameters affects the behavior of the Baumidiller-unit and conse-
quently the behavior of the construction and its components. If you change the ad-
justments of the parameters, you may cause a dangerous behavior of the
construction and/or of its components.

Therefore:

e After each modification of the parameter settings, a commissioning with consider-
ation to all safety instructions and safety regulations must be executed.

2.2 Information sign

NOTE!

This note is a very important information.

Application Manual PROFINET IRT device for BM3300/5000 9
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Information sign

10 Application Manual PROFINET IRT device for BM3300/5000
of 46 Document no. 5.15009.02 Baumiuiller Niirnberg GmbH



GSDML FILE ACCORDING TO
V2.35

The GSDML file ,GSDML-V2.35-Baumueller-bomaXxX-20....xml*“ contains the device de-
scription for the complete b maXX device family:

~ ZJ Baurmueller b maXx family
m b rmasxl 32:43 3 HS PROFINET IRT
m b rmasxd 32043 Juoe PROFIMET IRT
m b rmaixi 51x HS PROFIMET IRT
m b makd 51x PROFINET IRT
m b rmaidl 5205 Jux DA HS PROFIMET IRT
m b rmasl 525 Je DA PROFIMET IRT
m b rmaidd 52:0S Fue EA HS PROFIMET IRT
m b ekl 5205 3 EA PROFINET IRT
m b rnail S5 SredS 605 T HS PROFIMET IRT
m b rmasCl S5 Sed 5 6uod'S Ties PROFINET IRT

Legend:

EA Single axis (16 actual values and 16 set values)

DA Double axis (16 actual values and 16 set values, user-defined configurable to
axis 1 or axis 2)

HS High speed version (8 actual values and 8 set values, user-defined

configurable to axis 1 or axis 2, for cycle times of 500 ys or 250 pus)

The different device versions are listed in the device catalog under:
More field devices
— PROFINET IO
— Drives
— Baumueller Nuernberg GmbH
— Baumueller b maXX family

NOTE!

The shown screenshots are made with TiA portal version 14.
Other versions of the TiA portal can be different according the design of the SIE-
MENS screens.

Q
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Hardware catalog
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Figure 1:

- rj_'. Baurnueller Muernberg GmbH
- p_m Baurmueller b e farmily
[l b maxi 32wed 33 HS PROFIMET IRT
[l b rnaid 32:03 3 PROFIMET IRT
[l b maxi 51 HS PROFINET IRT
[l b rnaXx 51 PROFINET IRT
[l b max 52edS S DA HS PROFIMET IRT
[l b rnaddd 52:d5 3 DA PROFINET IRT
[l b max 52ed53x EA HS FROFINET IRT
[l b rnadid 52:d5 3 EA PROFINET IRT
[. b rmadd S5 S 5 xS T HS PROFIMET IRT
[l b el SduadS S 5 oS T FROFIMET IRT
v (1 SIEMENS AG
» [ Encoders
» r\_m Gateway
» [ 1dent Systems
] p_m Sensors

» [l FROFIBUS DF

Device catalog Tia portal

bojejed atempiey Er

$]00] auljuQ E”

sqsell@ir”

saueiq] E”

Cycle times of 1000 ps can be selected with the normal device versions (without the HS
addition) and 32 parameters (16 actual values and 16 set values) can be configured in
total. The HS versions allow 16 parameters (8 actual values and 8 set values distributed
over 1 or 2 axes) with a cycle time of 500/250 us.

The devices have an internal switch to build up a line topology.

Restrictions relevant for the IRT mode, only:

The system limit must be determined at a line topology in the IRT mode. The maximum
number of devices in a line depends on the number of transmitted parameters so that the
controller can update the data at the output isochronously to the bus.
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IRT PROJECT PLANNING IN TIA
PORTAL

The PROFINET device name (P131.24) can be saved in the controller using ProDrive or
an 10 supervisor (in former versions lower than V1.15.1 also P105.11 was used).

The projected cycle time and the Sync offset are set automatically in the controller.

The synchronization is not automatically switched on and off, therefore it is necessary to
switch the synchronization on in case of IRT is switched on.

NOTE!

The following rules for PROFINET device name must be observed when using
PROFINET specification V2.3.

® The device name contains max. 240 characters. It is allowed:
Letters ,a“ to ,z",
numbers ,0“ to , 9
hyphen or point

® A name section within the device name, e.g. a character line between two points,
can be max. 63 characters.

® The device name must not start or end with a hyphen.
® The device name must not start with the charachters ,port-xyz* (x, y, z=0 t0 9).
® The device name n.n.n.n with (n = 0 bis 9) is not allowed.

4.1 Quick start IRT

The devices must be connected in the topology view for an IRT project planning.

NOTE!

The sequence and the port connection must correspond exactly to the installation.
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Quick start IRT
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IRT Project Planning in Tia Portal

The controller is set as Sync master.
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Figure 3:

Set IRT mode at the controller
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Quick start IRT

Next the IRT mode must be set at the device and the required parameters must be pro-
jected. The preconfigured modules can easy be removed from the slot and replaced by
the required parameters.

The available parameters are shown in the device catalog.

k_V2_35_DokuVorlage\CPU1516_DA_E 2_35_DokuVorlage
Project Edit  View Insert  Online Options  Tools  Window Help , ) Totally Integrated Automation
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Figure 4: IRT mode device
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IRT Project Planning in Tia Portal

NOTE!

Set values can be plugged in the slots 1-16 (at HS device in the slots 1-8) only. Actual
values can be plugged in the slots 17-32 (at HS device in the slots 17-24) only. The
GSDML file prevents that actual values are plugged in set value slots. Thus a faulty
configuration can be excluded.

Frojekt  Bearbeiten Ansicht Einfigen Online Extras ‘Werkeeuge Fenster Hilfe

Totally Integrated Automation
PORT.

4 Portalansicht

Ubersicht

@ BMS52DA

PN

Figure 5:

|g Eigenschaften

Splitting of set values and actual values
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Quick start IRT

When configuring the parameters there may not be blank spaces between the individual
modules (set values or the actual values).
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. _ Totally Integrated Automation
X MG R # cooiine F PORT,

AL

DA_EA_3k_V2_35_Doku aXX 52x0053:0c DA PROFINET IRT]

|,:5’ Topaology view Hﬁﬁ Network view H[I'f Device view LI:‘J:I
| Device overview | g
¥ . module Rack  Slot | address Qaddr.  Type Article no Firmware 5
~ BMS2DAPN [ 0 b m8x0¢ 52053 V114 i
» 2 Port PAHIRT-Switch [ 0x1 BMS2DAPN =
Param 12641 Parameter |, 0 1 0.3 Param 126.41: Par B
Param 12641 Parameter|. 0 2 4.7 Param 126.41: Par
Faram 12642 Parameter|.. 0 3 B.11 Faram 126.42; Par
Param 12642 Parameter |, 0 4 12,15 Param 126.42: Par o
[ T g
Param 108.1: Steverwort1.. 0 3 18.19  Param 108.1: Cont.. )
- Param 136.5: ZielWinkel 1 0 7 20.23  Param 136.5:Targ g
Param 136.5: ZiebWinkel 2 0 8 24.27  Param136.5:Targ E
] 9
o 10
o " &t
[ 12 =
o 13
0 14
B ] 15 =
] 16 g
4 Param 12641 Parameter |, 0 17 0.3 Param 126.41: Par %
Param 12641 Parameter .. 0 18 a.7 Param 126.41: Par e
Param 108.3: Statuswort1_1 0 19 8.9 Param 108.3: Stat... L
Param 108.3: Statuswort1_2 0 20 10..11 Param 108 3: Stat.
Faram 18.55: Lage-stwert .. 0 21 12..15 Param 18.55: Posit
[ 22
Param 126.24: Parameter . 0 23 48..49 Param 126.24: Par
Param 131.2: State_} [ 24 50..51 Param 131.2: State
Param 131.20: Division rati.. 0 25 52..58 Param 131.20: Divi..
Param 131.21: Configuratio.. 0 26 54..57 Param 131.21: Co
Faram 131.6. Last consum... 0 27 58..59 Faram 131.8: Lest ...
] 28
[ 29
] 30
0 31
[ 32
o 33
. e
<lm [>][100% = —%— @& [< ] [ | B
|3 Properties Ilii..lnfu i) [| %% Diagnostics |
|sga BMS52DAPN
Figure 6: Incorrect configuration
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IRT Project Planning in Tia Portal

If less modules (parameters) are to be transfered than possible, no preconfigured mod-
ules must be plugged. The last slots are simply kept empty.

The preconfigured modules are also indented as space holders in order to generate 1/O
addresses serially. After finishing the configuration the preconfigured modules can be de-
leted.

2_35_DokuVorlage

Project  Edit  View Insert  Online  Options  Tools  Window Help Totally Integrated Automation
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|,:=" Topaology view Hﬁ, Network view Hﬂ‘f Device view ‘ c
i | Device overview | E.l:
. a
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» 2 Port PAHIRT-Switch [ 0x1 BMS2DAPN =
) Param 12641 Parameter |, 0 1 0.3 Param 126.41: Parameter Int32_1 B
L Param 12641 Parameter|. 0 2 4.7 Param 12641: Parameter Int32_1
Faram 12642 Parameter|.. 0 3 B.11 Param 126.42: Farameter Int32_2 =
Param 12642 Parameter|. 0 4 12.15  Param 126.42: Parameter Int32_2 o
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Param 136.5: ZielWinkel 1 0 7 20.23  Param 136.5: Target angle g
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o " &t
[ 12 =
0 13 §
0 14 i
B ] 15 =
] 16 g
4 Param 12641 Parameter |, 0 17 0.3 Param 126 41: Parameter Int32_1 %
Param 12641 Parameter .. 0 18 a.7 Param 126.41: Parameter Int32_1 e
Param 108.3: Statuswort1_1 0 19 8.9 Param 108 3: Status word 1 L
Param 108.3: Statuswort1_2 0 20 10..11 Param 108.3: Status word 1
Faram 18.55: Lage-stwert .. 0 21 12..15 Param 18.55: Position act value angle
Faram 16.55: Lage-stwert .. 0 22 16..19 Param 18.55: Fosition act value angle
Param 126.24: Parameter . 0 23 48..49 Param 126, 24: Parameter Uint16_4
Param 131.2: State_} [ 24 50..51 Param 131.2: State
Param 131.20: Division rati.. 0 25 52..58 Param 131.20: Division ratio fieldbu.
Param 131.21: Configuratio.. 0 26 54..57 Param 131.21: Configuration profile 1
Farem 131.8: Last consum... 0 27 58..59 Faram 131.8: Last consumer index
] 28
[ 29
] 30
0 31
[ 32
] 33
, =)
<Jlm 1| 100% ] —8— @ <[ [ >
|3 Properties ||‘_i..|nfu i ﬂ L. Diagnostics |

|5§:‘ BM52DAPN
e

Figure 7: Correct configuration
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Quick start IRT

At double axis controllers, for each parameter the axis number (default is axis 1) must be
set. The module parameter opens by a double-click. The function of the FBI can be taken
from the Baumdiiller documentation.

1A Siemens - C:ATransfery _TIA_PROTALbmaxXXMotio nthmaxXXMotionLibW14\CPU1516_DA_EA_3k V2 35 DokuVorlage\CPU1516_DA_EA_Ik V2 35 DokuVorlage
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Online  Options  Tools Window Help

X O:eis 5 ME B R S conine oF coofine |y I X ] [seocnin PORTAL
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‘f" Topology view ||5§3, Network view ||[|f Device |
(R s aPe: Th omasrw & ot tl ] 1wl 4 ’—\ X
df [BMS2DAPN [b maxxS2oisad ] i B El £ |JJ = | Device overview | @
== — = 2
~| =
| ¥ . Module Rack  |Slot laddress | Qaddr | Type Article no =
5' * BMS2DAPN 0 [ b 8¢ 52565 3¢ DA PROF INET IRT [~]2
» 2 Port PN-IRT-Switch 0 0x1 BMS2DAPN =
R Param 12641 : Parameter|.. O 1 0.3 Param 126.41: Paramerer Int32_1 =5
3 Param 12641 : Parameter|.. 0 2 4.7 Param 126.41: Parameter Int32_1 3
I Param 126 42: Parameter|.. 0 3 8.1 Param 126.42: Parameter Int32_2 =
= I Param 12642: Parsmeter|.. O 4 12,15  Param 126.42: Parameter Int32_2 %
-— & Param 108.1: Steuerwort1.. 0 5 16.17  Param 108.1: Control word 1 3
| " Param 108.1: Steuerwort1.. 0 3 18.19  Param 108.1: Control word 1 -]
|- Param 136.5: ZiekWinkel 1 0 7 20,23 Param 136.5: Target angle z
-]
Param 136.5: Ziekwinkel_2 0 8 24.27  Param 136.5: Target angle 3
0 9
0 10 =
£ g
0 " —
o
0 12 =
E]
| 0 13
b 0 14 [vl=
<[ > | |100% [+l —%— W < | il > L':J
g ¢ 3 ” 5 i =4
‘_0, Properties HA..Infn yﬂ_‘ﬂ: Diagnostics =
| General H 10 tags || System constants H Texts ‘ E'
- General | I |

Module parameters

Parameter ID

VO addresses
Hardware identifier

Function block instance

| Asis nu

Figure 8: Parameter axis mapping
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IRT Project Planning in Tia Portal

To implement an isochronous application IRT, the synchronization function block OB61
must be added.

Add new block

Narme:
[S',un chronous Cycle

& Frogram cycle Language: SCL |:|
4 Startup . -
% % Number: 51 '?l
i Time delsy intarrupt -
Organization & Cyclic intermupt ) Manual
block 3 Hardware interrupt @ Automatic

3 Time error interrupt

& Diagnostic error interrupt
& Full or plug of modules
& Rack or station failure

Description:

e

. Using the isachronous mode intermupts you
Function block 4 Frogramming error can start the subprograms izochroncushy to
& 10 access error the DF cycle or PN send clock.
& Time of day
& M-Interpolator
o MC-Seno
& MC-PreServo
& MC-PostServo
& Synchronous Cycle
& Sratus
& Update
& Frofile

L]

Funcoon

|

Data block

maore

> |Additional information |

@ Add new and gpen r oK I. Cancel |

Figure 9: Setting isochronous mode OB61
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Quick start IRT

In the next step a partial process image (TPA) and the decentralized periphery is as-

signed to the synchronization block OB61.

A_EA_3k_V2_35_DokuVorlagel\CPU1516

A_EA_3k_V2_35_DokuVorlage
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I . b BMS2EAPN b maXxx 52edS3uc EA P, %
1 1 B ~ GSD-Geraer 3 GSD-Geraet s
; » BM32PN b maxx 32:d 330 FRO g
=
e
s
@
=4
=
&
@
=
@
v —

- E— = i
< m |2 | [100% Jol —8— @ < | i >|f
3 & 4 g Lric 5 =4
|3 Properties ||7l..|nfu i) | Y. Diagnostics -]
|| General || 10 tags H System constants || Texts E.

General

~ Domain management

[w]>

= Sync domains cru [

» Sync-Domain_!
» MRP domains

isochronous
mode

Overview isochronous mode
b PLC_1.PROFINET IO-System {100)

| PROFINET 10-System {4 00)

. Application cycle |1 ms |
Deley time | 0.030125 ms |
send clock. | / “ms]

Procassimage

TifTo values of OB

Figure 10: Define partial process image (TPA)
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IRT Project Planning in Tia Portal

Those parameters, which shall be transferred isochronously, must be assigned to the
TPA defined before.

CATransfenSiemens_TIA_PROTALbmaXXMotio n\bmaxXMotionLibW10CPUT516_DA_EA_3k_V2_35_DokuVorlagel\CPU151 6_DA_EA_3k_V2_35_DokuVorlage
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= X

Project View
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Totally Integrated Automation
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CPU1516_DA_EA_3k V2 35 DokuVorlage » Ungrouped devices » BM5ZDAPN [b maXX 52xd53:0< DA PROFINET IRT]
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Module parameters
WO addresses
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|& Topalogy view  |gh Network view  |[IY Device view | [l
PR AN Th mnar €St i) LI =
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~| _ E
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s Param 126.41: Parameter|.. 0 2 4.7 Param 126.41: Paramet.. |~
Param 126.42: Parameter|.. 0 3 8.11 Param 12642: Paramet ==
= I Param 126.42: Parameter .. 0 4 12,15 Param 126.42: Paramet .. %
= s Param 108.1: Steuerwort1.. 0 5 16..17  Param 108.1: Control wo.. =
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1
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0 s
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| i 13
| 0 14 Py
A [>] [100% T (3] [< [ > I:‘
1 § 4 £ 5 : =3
|3 Properties ||7l..|nfu i) | Y. Diagnostics -]
|| General || 10 tags H System constants || Texts E.
- General ||

VO addresses

Output addresses
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End address:

& 1sochronous mode

Organization block:

Frocess image:

Figure 11: Device process image
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Quick start IRT

At last the isochronous parameters must be marked in the Sync domain as cycle-synchro-
nous modules.

ens_TIA_PROTALhmaXXMotionthma’ otionLibW14\CPU1516_DA_EA_3k_V2_35_DokuVorlage\CPU1516_DA_EA_3k_V¥2_35_DokuVorlage
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¢ Deviee Type Address in subn... Subnet §
= ~ 571500/ET200MP-Station_1  $71500/ET200MP-Stati... e
PLC_1 BMS52DAPH | ] BMS2EARD Al L SENID &
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=
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b MRF domasins
Overview isochronous mode :
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Figure 12: Sync domain configuration
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IRT Project Planning in Tia Portal

An isochronous application can be implemented now in the synchronization block OB61
using the Sync commands.

C:ATransfer

Project Edit  View Insert  Online Options  Tools

X3 K Do

Totally Integrated Automation
PORTAL

3F T% B save project

2 e e, E Lo EIITH LN POLE&TT & =N
Synchronous Cycle E
\ i )
Name Data type Default value Supervisi.  Comment e ]
1@ v Input al=
2 @@=  Initial_call Bool Initial call of this OB =
3 @an PIP_Input Baol Process image part of inputs is available b2
4 @  FP_Output Bool Frocess image part of outputs of last cycle couldira.. |y
@
s @ 10_System Usint Number of the triggering 10 system =
& @@= Event_Count Int Events discarded b
7 @ SyncCycleTime LTime Configured cycle time of the synchronous cycle 0B
5 @~ Temp
5 - Adr
10 <@ ¥ Constant
G - chdr naus. e
WHLE. .,
[ Do (. REGION
B 1 s |
2 (" c SYNC_PI(PART:=1, FLADDR=>"ErrorBytePI");:¥*)
il 3 = SYNC_PI(PART 1, FLADDR => "ErrorBytePI”): 3 "RetPI” sMulz
{ 4 (* classic code: "RetP0 SYNC_PO(PART:=1, FLADDR=>"ErrorByteP0");:¥) -
} 5 "RetP0" := SYNC_PO({PART 1, FLADDR => "ExrorByteP0"): 13 "RetP0" sMW14
1 6
7
8
9 v
1190% B e |

19. Properties H‘j..lnfu j,'ll& Diagnostics

J General
General
General
Information
Time stamps
Compilstion Name: |Synchronous Cycle
ITotestion Constant name: | OB_Synchronouscycle
G Bl Qo0 dmcnonguscroe
Isochranous mode [ ot b
Bl Eventclass: [Synchronous Cycle
| Langusge: [scL -1
Number: =]
() Manual
(® Automatic
~
Overview E Devices & ne_. I:I- Synchronous. ..
Figure 13: Synchronize process map
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Quick start IRT

If the project planning is compiled and uploaded to the control, the project planning and
the list of the parameters can be checked with ProDrive under:

Configuration —» Fieldbus slave — Fieldbus process data

—~ ¥ e =y
S | Commr | Odce. T Tamciulogiy Sty Wedes  Hep
@ togn B Cowepmen g e mproien ) st ormient
R toges Wyosaoeen () Urnso et
B Wisepees Boopues
1 W7 - LC ¢ 1D Gga, FW 3 15, Tabie 1+ TCPIP (152 160 4 3 3087] - e vowx(E
APXBes @ P rEa wSHEF w84F¢ O¢ 7 108 - Uk deticuton o yiom PR ||
Rt iaie et it S s el = i
| Seartpage | Parameteriat x | puametes % |soing % | Feldusse X | Feitun procer datn 1 aam 1] X | ] [ Comphete ;
- I Satage
Set values. Actsal values. Parameterit
Fi it
Po— 0 w000 [ 0 150000 Pt o
S 12 s 12400200 St ooa1 1830 R
1 . Edit cuttom pagel
Contiol word & o0 10400100 Fotion bl value angle WEMOGET I DIA0SS00 ; Ecmwm
Target angle WA I 13600500 | Earamanar Uintl6 4 00000 100 gﬂmm
inpats
suitched of 00000 itched of 00000000 | Analog outpats
| j Anaicg inguts
| wiched off 00020200 uizhed o o0mann | + Pt dave
| Sy 3 | B Flekdbus process data 1
| mentched ot mmnn | | maached o oonmang I 'Ikldumudm:
| Touh probe
| smbched olf 00000000 smsizhed olf 000000 Wy
| tched ot 00000000 vmiched ot 000000 | B e geresr
| Ml Fery funczon
| smiched ot 00000000 smizhed cff 00000000 i dois 1
| sinsin e 4 T
| nwiched off 00000000 smtched o 0000000 "1 I Dingross
SchDeneLl
| switthed off 000m0unn stched of oomunn ,:w;‘
| mched o omeonnn sched o conmann B st
| smtched ot o0s0n hed ot omeuns
| smtched off 0000000 smtthed off 000000
| smiched off oonoans smstched olf ooonns
ais1 K1) Torque direction 112 € Unitsetive W13 (G) Cument emi 12 Q) Ervee
Rait 2 K21 D) Torque direction W22 (0 Untactive M2l (D) Cumnt ot KM () Erver . "
|WEsEEsa e WS | 3 1C50- | | bmidespn 1| | bmdipn -1 |

Figure 14: ProDrive fieldbus process data
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5.1

ACYCLICAL DATA TRANSFER

General overview

D3P

LB, Geberoffset Referenzfaht:
Parameter-I0 120.1000.0
Wert: 375

) L
ProDrive
b

LB Geschwindigheit:
Parameter-10 118.11.0.0
Wert; 10367

‘J
[naghose ‘
Gop

(2002, D203

GOP
Zyklische Liste

s 3

DPRAR

GOP
2002, 02003

saftware

GEDRML

i

GDP
Iyklische Liste

Ce *gb\
%‘*\% \é\\ Record Duta CR
NN

IF

\ "

\“}
-
Asyklizche Daten

RDREC, WRREC
[SFBERZ, SFBS3]

Iyklische Prozessdaten

Zuondnung Frozessdaten
7u IOCR Nutrdaten

Figure 15: General overview

In general the PLC makes system function blocks available to the transfer of acyclical da-
ta. One for reading and one for writing. The Baumueller parameter ID as well as the actual

parameter data are transferred as a part of the user data (RECORD).

The acyclical function blocks, especially within the data types of single connections, can
be different depending on the type of SIEMENS CPU and version of SIEMENS TiA portal.

The data types must be adapted accordingly.
Only 1 parameter is transferred always at a time:

SFB52 ,RDREC*: Read
SFB53 ,WRREC*: Write

Acyclical function blocks

Q
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Acyclical writing

5.2 Acyclical writing

In order to write acyclical controller parameters, the WRREC command (write data set)

must be

used.

This command can be found in the extended commands — decentralized periphery

Totally Integrated Automation
POR

- ) MM X ) “ TAL
Options Sie
EHLN PN &7 G = |C Wt o % =E]H
: |
> | Favorites =
Supervisi..  Comment ~ | Basic instructions §
~
= name Description Version
~ | ¥ 41 Bit logic operations V1.0 ~ T
= = > | * @ Timer operations V1.0 al=
» [+ Counter operations Vi 2
s o
c 3
» [¢] Comparator operations 2
B » [£] Math functions V1.0
=] =i Move operations V2.1 =1
=l = g
.P JILUHVE!’S\UH UPEV’Et\Uﬂﬁ X :
v Extended instructions =
Name Description Version )
w [ Distributed IO V2.5 ~ i
DP & PROFINET — =
4 RDREC Read data record V1.0 —=
@
2 WRREC Write data record Vi | =3
& GETIO Read process image Vi @
& SETIO Transfer process image  ¥1.2 =
2 GETIO_PART Read process image a.. ¥1.2 v
~ Technology
Name Description Version
» [ | Counting and measure V3.1 |-
~
. » [7] FID Contral
¥|[100% o  —— e .
""""""" » [ Motion Contral vi.o
4 Properties %} Info )| % Diagnostics b [ Time-based 10 V1.3
~  Communication
. Name Description Version
weyclic_Write -
» [7] 57 communication V1.3
c » [} Open user communicati V.1
icL » [ WEB Server V1.1
=1 » [ 7] Others
= » Communication proces
) Menual — P
3 Automatic
> EOptiunaI packages

chronous. |4 Acyclic_writ...

Figure 16:

WRREC command

More information referring to this command can be obtained via the information system

(F1) of t

he Tia portal.

The following documentation explains the use of the Baumueller b maXX 5000 com-

mand.
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Acyclical Data Transfer

o5 Information system -OoXx

Tatally Integrated Automation
Information system

System » Frog gaFLce ions = (57-1200, 57-1500) » Extended instnactions (57-1200,
1
!
OO N Q& ?
| | Information System WRREC: Write data record (S7-1... X
' m?
| WRREC: Write data record T
| .
Parameter
| The following table shows the paramaters of the "WRREC" instruction
| Parameler Declaralion Data type** Memory area Description
|
REQ Input BOOL 1,Q, M, D, L, T, C*or constant REQ = 1: Transfer data record
| =] Input HW_IO 1,@, M, D, L or constant ID number of the hardware compenent (DPPROFINET I0)

The number is assigned automatically and is stored in the properfies of the
componentor of the interface in the hardware configuration.

INDEX Input DINT 1,Q, M, D, L or constant Data record number

Input UINT 1,Q, M, D, L or constant (hidden)
Maximum length of the data record fo be ransferred in bytes

DONE Output 800L 1,G,M,0,L Data record was transferred
BUSY Output BOOL 1,Q,M,D,L BUSY = 1: The wriling process is not yet complete
ERROR Qutput BOOL 1,Q M, D,L ERROR = 1: An 8mor occurmed during the writing process. 3
STATUS Qutput DWORD 1, MD,L Block status or error informafion

Forir ofthe STATUS , see Parameter STATUS.
RECORD InOut VARIANT 1,Q,M,D,L Data record

** There is no im plicit conversion in STL, which is why the range of valid data types may be limited. During programming in STL, please note the valid data types. These are displayed in the parameter tooltip

‘Youcan find additional information on valid data types under "Overview of the valid data types”.

Note
If you use "WRREC" to write a data record for PROFINET IO, negative values in the INDEX and LEN parameters will be interpretad as an unsigned 16-bitinteger.

|
|
| * For 57-1500 ony.

Figure 17: Parameter setting of WRREC

Meaning of the parameters for the b maXX

EN: Enable function block
REQ: Start transfer

ID: Address of the PROFINET device, to which the data set should be
transferred.

The data type of the addressing of the devices depends on the type of the
SIEMENS CPU and can be different between the versions of the SIEMENS
TiA portal.

For example the different addressing of a CPU315 and a CPU1516 with TiA
V14 is shown.
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CPU 315

Acyclical writing

For this device the addresses 0-27 are set. The controller can
0000_80004,¢x - 0000_801By,ex- (ID decimal 32768 - 32795).
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Figure 18: CPU 315, address 0-27

For this device the addresses 28-49 are set. The controller can be reached via

IDs 0000_801C},ex - 0000_8031,¢4 (ID decimal 32796 - 32817).
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Figure 19: CPU 315, address 28-49
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Acyclical Data Transfer

CPU 1516

For this device the addresses 0-27 are set. The controller can be reached via hardware
identifier -> 10By,gy - 11914 (ID decimal 267 - 281).
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Figure 20: CPU 1516, address 0-27

For this device the addresses 28-49 are set. The controller can be reached via hardware
identifier -> 127,oy - 1204 (ID decimal 295 - 288).
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Figure 21: CPU 1516, address 28-49
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Acyclical writing

Index: For acyclical writing always constant: 2524, or FCygx

LEN: Number of bytes to be transferred.
The length depends on the data type which is to be transferred,;
the header always needs 16 bytes for a write operation
— Len =16 + Number of bytes to be transferred

Record: Pointer to the data set to be transferred

Setup of the RECORD DB at a WriteRequest (WRREC)

DB part

Meaning

Header

Contains the specification of the Baumueller parameter which is to be writ-
ten
ParameterlD, index, subdevice, data type

Data

Contains the parameter data to be written

A data block with the following setup must be generated as a data set:

CPU315_Freigabe_V1151 » PLC_1 |CPU 315-2 PN/DP] » Program blocks *» Datenbaustein_2 [DBS]

& @ B, B B %7 reepactusivalues [gg Snepshor ™ M Copysnapshotsto stertvalues g & " =
Datenbaustein_2
Name Data type Offset Startvalue Retsin WMisiblein Setpoint Comment
1 4 ~ Stepc
2 @@= PeraldFormet | Byre 2] 00 =2 7l (=]
5 @ =  ParaldDetenzan Bye 10 = ] 0
4=  ParaldFunkiionBlockT.. Int 20 =l =] B
3 @ = ParsidinstaniFB Byte 40 = v 0
. @ =  ParaldParameterilum... Eyte 50 = = =)
7 @n®  indexd Int 6.0 = =] 0
& @ Inde Int 8.0 [ i 0
3 @ Index2 nt 10.0 = = =
10 4 = Index3 Int 120 = = =
11|€@ e  Achse Byte 14.0 =2 =2l @]
12 @ =  Datentyp Byte 150 =l M 0
13 <@ = Dats_1 Dword 16.0 =l =] O
Figure 22: Data block, record for acyclical writing

The parameters which are defined in the header are Baumueller specific parameters. For
further information see the Parameter Manual BM5000 (5.09022) or BM3300 (5.12001).
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Acyclical Data Transfer

RECORD
(User data block (DB)) PROFINET Stack / Protocol layer
Header |Byte[0] Parald.F 0: for scalar parameters

u8 1: for structures or arrays

Byte[1] Parald.DS 0: actual data set

u8 1..7:Dataset1..7

Byte[2] Parald.FBT Function block type

Byte[3] type of the function block, to which the parameter is mapped.

u16 1 .... 4095: Type code of the function block

Byte[4] Parald.FBI Instance / index of the function block

u8 0 ... 255: Instance of the function block of the type

Byte[5] Parald.PNR Parameter number

u8 0 ... 255: Number of the parameter within the function block

Byte[6] Paralndex.0 Index level O for structure parameters or array parameters

Byte[7]

u1é

Byte[8] Paralndex.1 Index level 1 for structure parameters or array parameters

Byte[9]

u1é

Byte[10] |Paralndex.2 Index level 2 for structure parameters or array parameters

Byte[11]

u1é

Byte[12] |Paralndex.3 Index level 3 for structure parameters or array parameters

Byte[13]

u16é

Byte[14] |SubDeviceldx 1: Axis 1

u8 2: Axis 2

Byte[15] |Data type The following mapping is valid:

u8
Value Data type Data length

[byte]
0x0001 BOOL 1
0x0002 |SINT 1
0x0003 |INT 2
0x0004 |DINT 4
0x0005 |USINT 1
0x0006 |UINT or WORD 2
0x0007 |UDINT or DWORD 4
0x0008 |FLOAT 4
0x0009 |STRING 82
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Acyclical reading

The following example shows the writing of the value 0x65DD to the application parame-
ter Uint16_1 »126.21< on axis 1.

Sl Reeol B[
Datenbaustein_3
Name Datentyp Offset Startwert Beobachtungswert  Remanenz  Sichtbari..  Einstellwert Kommentar
<0 - Static
2 4ml=  ParsldFormat | Byte [E] 00 0 16200 ™ )] ]
S ] ParaldDatensatz Byte 1.0 0 16#00 =) =) =
4 4] s ParaldFunktionBlockT.. Int 20 0 126 =) =] =
5 4= ParaldinstanzFBl Byte 40 0 16400 =] =) =]
6 4= ParaldParameterhum_. Byte 50 o 16%15 @ @ D
7 lamm Index0 Int 6.0 0 0 =) =) =]
S ] Indexi Int 8.0 0 0 =) =) =]
9 lg)s Indesx2 Int 10.0 0 0 =) =) =
10 41 = Index3 Int 12.0 0 0 =) =) =]
11 a1 . Achse Byte 140 0 16801 =) =) =
124@= Datentyp Byte 15.0 0 16806 =) =) =
13 4 = Data Word 16.0 620 16#650D =) =) =]
W81
"acyclic_test”
WRREC
Int to Int
%M0.0
"Enable acyclic® — EN
MO0 .4
"StartReadReques W14.0
' — REQ DOMNE — "StartReadParam”
WD22 W02
“IDRead” D BUSY — "BusyRDreq”
251 INDEX W03
16 — LEN ERROR — "Errar”
N ) WD3
"Datenbaustein_ STATUS — "Status”
1" — RECORD ENQ —
Figure 23: Example: acyclical writing

5.3 Acyclical reading

The parameters of the system function block for acyclical reading (RDREC) are not ap-
propriate to specify the Baumueller parameter to be read. Therefore the acyclical reading
of a Baumueller parameter is made in two steps:

1 Communicate to the device which Baumueller parameter should be read (WRREC)

2 Execute the actual read operation
At first a read order with the data block for acyclical writing (WRREC) must be initiated at

the controller. This read order contains which Baumueller parameter should be read in
the next step with RDREC.

The first step to provide the reading parameter in the controller is identical with the acy-
clical writing of the parameter.
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Acyclical Data Transfer

Only the differences to the parameterization of acyclical writing are shown here:

ID: The configuration of ID is described on >page 29<.
Index: This parameter is always 2514, or FByex in order to initiate acyclical
reading

Len WRREC: The data block (Record), which is transferred to the controller when
generating a read request, always has the same length: 16 byte

Len RDREC: The length depends on the data type, which should be read

at the reading of the before requested parameter

A WORD is read in the example — MLEN = 22.

The setup of the record is explained subsequently.

DB 1
"acyclic_test”
WRREC
Int to Int
Y00
"Enable acyclic® — EN
Y0 4
"StartReadReques W14.0
© — REQ DOMNE — "StartReadParam”
D22 W0 .2
“IDRead"” D BUSY — "BusyRDreq”
251 — |NDEX M0 3
16 — LEN ERROR — “Error”
“NB2 ?'EMDS .
"Datenbaustein_ STATUS Status
1" — RECORD ENO —
MNetzwerk 3:
WDB3
"RDREC_DE"
RDREC
Any
Y00 TMM141
"Enable acyclic® — EN VALID = "valid”
MM 14.0 M0 6
"startReadParam” — REQ BUSY — "BusyRD"
D22 W0 3
“IDRead” D ERROR — "Error”
251 — |NDEX YMD3
22 — MLEN STATUS — "Status”
%DB2 ‘WWIS
*Datenbaustein_ LEM len
1" — RECORD ENO —

Figure 24:

Acyclical reading with WRREC and RDREC

Q
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Acyclical reading

Setup of the RECORD DB at a ReadRequest (RDREC)

DB part Meaning

Header Contains the specification of the Baumueller parameter which
should be read
ParameterlID, index, subdevice, data type

Data RC Return code

ParaValue |Contains the read parameter data

A data block with the following setup must be generated as a data set:

Datenbaustein_1

Name Datentyp Offset Startwert Remanenz  Sichtbari... Einstellwert Kommentar

1 40 = Static

2 4. ParaldFormat Byte 0.0 0 =) =) =
3 4. ParaldDatensatz Byte 1.0 0 =] )] (|
4 4n = ParaldFunktionBlockT... Int 20 108 =) =) =
5 4. ParaldinstanzFBl Byte 40 0 =] = =
6 40 = ParaldParameterhum... Byte 50 1 FZ‘ @ D
7 = Indexo int 60 ] )] a
5§ 4= Indext Int 8.0 =) =) =
9 an=  Index Int [E] 100 =] ™ (]
0@ e  Indexs Int 12.0 C ™ =) (]
i1lam = Achse Byte 14.0 1 7 ™ (|
12 4@ = Datentyp Byte 15.0 6 =) =) =
13 |40 = RC DWord 16.0 ] =] =
14 4qn = Data Word 200 =) =) 0
Figure 25: Data block for acyclical reading

After initiating a read request 16 bytes of the header only are transferred in the first step.

When calling the RDREC block 22 bytes are transferred with the same data block. After-
wards the RC code and the read-out value are inserted beginning with byte 16.

The RC return code represents the Baumueller specific error at the data transfer to or
from the controller. The RC return code can be found in the Parameter Manual BM5000
or BM3300 (chapter 4).

It is actually necessary to create for WRREC and REREC function blocks an own data
function block DB with the according data type for each data type (DWord, Word, Byte,
Float/Real). In case of using several devices this can lead to more complexity.

It is possible to create one DB for a DWORD and extract then the desired data type
(Word, Byte, Float/Real) from the DWORD. Please ensure, that the correct/valid data is
extracted from the DW.

Keyword MSB/LSB and Motorola/Intel format.
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PRODRIVE

The current controller status can be requested by using ProDrive with a service cable or
other settings can be done.

The controller can be accessed using TCP/IP. A connection must be set in ProDrive as

follows:
IP address The address which is set in the project planning tool, must be
used here
Port 20547
NOTE!

In an isochronous operation mode is the communication via TCP/IP possible while a
real time communication between master control and controller is active. But using
CPUs with lower power and many connected devices at the CPU, it is possible, that

the communication to ProDrive is shortly interrupted. In this case a continuous com-
munication via ProDrive it is not recommended.

TCP/IP communication is possible without limitation at PROFINET IRT.
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Figure 26:

] Settings

MName

Mame IP3

Device

Typ [b ma¥¥ 5300 Drive, Two Axis

Version | V116 (115)

Communication

Typ |TCPAP

Address 19218813
Part 20547

Timecut [ms] 1000

Mame: bm52dapn

Drive: BM2325-5G04-0100-0508-00-(

Typ: 3
Version: 11600
Table: L

ProDrive TCP/IP

Test ]

[ Clear TCF cache ]

The TCP/IP connection only works if the device is connected with the controller and was
assigned the IP address from the controller.

It is possible even without a CPU to establish a connection with ProDrive and the device.
Therefore a known IP address must be saved in the data set and the communication can
be configured by settings of this window.
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APPENDIX A - ABBREVIATIONS

FBI Function Block Instance

DA Double axis

DB Data block

EA Single axis (Einzelachse)

FW Firmware

GDP Gateway Discovery Protocol

GSDML General Station Description Markup Lan-
guage

HS High Speed

IRT Isochronous Real-Time

PROFINET
Process Field Network

SFB System Function block

SPS Programmable logic controller

SYNC  Synchronization

TCP/IP  Transmission Control Protocol / Internet
Protocol

TIA Portal
Totally Integrated Automation Portal

TPA Subprocess image (Teilprozessabbild)
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Revision survey

Version Status Changes

5.15009.01 22-Jul-2015 First edition

5.15009.02 19-Jan-2021 Revision
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be in motion

Baumiiller Nirnberg GmbH Ostendstral’e 80-90 90482 Niirnberg T: +49(0)911-5432-0 F: +49(0)911-5432-130 www.baumueller.com

All information given in this manual is customer information, subject to change without notice. We reserve the right to futher develop and actualize

our products continuously using our permanent revision service. Please notice, that specifications/data/information are current values according to the printing date.
These statements are not legally binding according to the measurement, computation and calculations. Before you make any information given in this manual to the basis
of your own calculations and/or applications, please make sure that you have the latest edition of the information in hand.

No liability can be accepted concerning the correctness of the information.
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