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1.1 First Steps

INTRODUCTION

This b maXX drive PLC Application Manual is an important component of your b maxX
4400; this means that you must thoroughly read this document, not least to ensure your
own safety.

It is assumed that you have understood and used the b maXX drive PLC Operating In-
structions.

In this chapter, we will describe the first steps that you should carry out after getting this
unit. We will define terms that are used in this documentation on a consistent basis and
will inform you about the responsibilities you must consider when using this unit.

© Check the shipment.

© Pass on all the documentation that was supplied with the plug-in module to the appro-
priate departments in your company.

© Deploy suitable personnel for assembly and commissioning.

© Pass on these operating instructions to this personnel and ensure that they have read
and understood the safety instructions and that they are following them.

1.2 Terms Used

In this documentation, we will also refer to Baumdiller's "b maXX drive PLC" product as
"option module”, "plug-in module”, ,b maXX PLC* or only ,PLC*. Furthermore we will use
the term BM4-O-PLC-01.

For a list of the abbreviations that are used, refer to »Appendix A Abbreviations< from
page 165 onward.

We will also use the term "b maXX" for the "Basic Unit b maXX 4400" product.
The controller in the basic unit is also referred to as the "b maXX controller".

Q
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Terms Used
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BASIC SAFETY INSTRUCTIONS

We have designed and manufactured each Baumuiller plug-in module in accordance with
the strictest safety regulations. Despite this, working with the plug-in module can be dan-
gerous for you.

In this chapter, we will describe the risks that can occur when working with a Baumdller
plug-in module. Risks are illustrated by icons. All the symbols that are used in this docu-
mentation are listed and explained.

In this chapter, we cannot explain how you can protect yourself from specific risks in in-
dividual cases. This chapter contains only general protective measures. We will go into
concrete protective measures in subsequent chapters directly after information about the
individual risk.

2.1 Hazard information and instructions

WARNING

m The following may occur, if you do not observe this warning information:
® serious personal injury e death

The hazard information is showing you the hazards which can lead to injury or even to
death.

Always observe the hazard information given in this documentation.

Hazards are always divided into three danger classifications. Each danger classification
is identified by one of the following words:

DANGER

e Considerable damage to property ® Serious personal injury e Death will occur

WARNING

® Considerable damage to property ® Serious personal injury ® Death can occur

Application Manual b maXX drive PLC BM4-O-PLC-01 7
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Hazard information and instructions

CAUTION

e Damage to property @ Slight to medium personal injury can occur

Structure of hazard information

The following two examples show how hazard information is structured in principle. A tri-
angle is used to warn you about danger to living things. If there is no triangle, the hazard
information refers exclusively to damage to property.

A triangle indicates that there is danger to living things.
The color of the border shows how severe the hazard is: the darker the color, the more severe
the hazard is.

The icon in the rectangle represents the hazard.
The color of the border shows how severe the hazard is: the darker the color, the more severe
the hazard is.

The icon in the circle represents an instruction. Users must follow this instruction.
(The circle is shown dashed, since an instruction is not available as an icon for each hazard
advisory).

The circle shows that there is a risk of damage to property.

The icon in the rectangle represents the hazard.

The color of the border shows how severe the hazard is: the darker the color, the more severe
the hazard is. (The rectangle is shown dashed, since the danger is not represented as an icon
with every hazard advisory)

The text next to the icons is structured as follows:

THE SIGNAL WORD IS HERE THAT SHOWS THE DEGREE OF RISK

Here we indicate whether one or more of the results below occurs if you do not observe this
warning.

® Here, we describe the possible results. The worst result is always at the extreme right.
Here, we describe the hazard.
Here, we describe what you can do to avoid the hazard.

of 168
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Basic Safety Instructions

2.1.2 Hazard advisories that are used

If a signal word is preceded by one of the following danger signs: A\ or or A\, the
safety information refers to injury to people.

If a signal word is preceded by a round danger sign: (1), the safety information refers to
damage to property.

2.1.2.1 Hazard advisories about injuries to people

&> D

>

To be able to differentiate visually, we use a separate border for each class of hazard in-
formation with the triangular and rectangular pictograms.

For danger classification DANGER, we use the A\ danger sign. The following hazard in-
formation of this danger classification is used in this documentation.

DANGER

The following will occur, if you do not observe this danger information:
e serious personal injury e death

Danger from: electricity. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

DANGER

The following will occur, if you do not observe this danger information:
e serious personal injury e death

Danger from: mechanical effects. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

For danger classification WARNING, we use the danger sign. The following hazard
information of this danger classification is used in this documentation.

WARNING

The following may occur, if you do not observe this warning information:
® serious personal injury @ death

Danger from: electricity. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

For danger classification CAUTION, we use the danger sign. The following hazard
information of this danger classification is used in this documentation.

Application Manual b maXX drive PLC BM4-O-PLC-01 9

BAUMULLER Document No.: 5.02004.04 of 168



Hazard information and instructions

CAUTION

The following may occur, if you do not observe this caution information:
® minor to medium personal injury.

Danger from: sharp edges. The hazard may be described in more detail here.
Here, we describe what you can do to avoid the hazard.

>

CAUTION

The following may occur, if you do not observe this danger information:

>

® environmental pollution.
Danger from: incorrect disposal. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

q
>

2.1.2.2 Hazard advisories about damage to property

If a signal word is preceded by a round danger sign: (1), the safety information refers to
damage to property.

CAUTION

The following may occur, if you do not observe this caution information:
® property damage.

Danger from: electrostatic discharge. The hazard may be described in more detail here.

Here, we describe what you can do to avoid the hazard.

2.1.2.3 Instruction signs that are used

wear safety gloves

Sicherheitsschuhe tragen

10 Application Manual b maXX drive PLC BM4-O-PLC-01
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Basic Safety Instructions

2.2 Information signs

NOTE

This indicates particularly important information.

2.3 Legal infor

mation

This documentation is intended for technically qualified personnel that has been specially
trained and is completely familiar with all warnings and maintenance measures.

The equipment is manufactured to the state of the art and is safe in operation. It can be
put into operation and function without problems if you ensure that the information in the
documentation is complied with.

Operators are responsible for carrying out servicing and commissioning in accordance
with the safety regulations, applicable standards and any and all other relevant national
or local regulations with regard to cable rating and protection, grounding, isolators, over-
current protection, etc.

Operators are legally responsible for any damage that occurs during assembly or connec-
tion.

2.4 Appropriate Use

You must always use the plug-in module appropriately. Some important information is list-
ed below. The information below should give you an idea of what is meant by appropriate
use of the plug-in module. The information below has no claim to being complete; always
observe all the information that is given in the operating instructions of this module.

® You must only install the plug-in module in series b maxXX 4400 units.

e Configure the application such that the plug-in module is always operating within its
specifications.

e Ensure that only qualified personnel works with this plug-in module.

® Mount the plug-in module only in the specified slot/slots.

® [nstall the plug-in module as specified in this documentation.

® Ensure that connections always comply with the stipulated specifications.
e QOperate the plug-in module only when it is in technically perfect condition.

e Always operate the plug-in module in an environment that is specified in the technical
data.

® Always operate the plug-in module in a standard condition.
For safety reasons, you must not make any changes to the plug-in module.

e Observe all the information on this topic if you intend to store the plug-in module.

You will be using the plug-in module in an appropriate way if you observe all the com-
ments and information in the operating instructions of this module.

Q
BAUMULLER
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2.5

Inappropriate Use

Inappropriate Use

Below, we will list some examples of inappropriate use. The information below should
give you an idea of what is meant by inappropriate use of the plug-in module. We cannon,
however, list all possible cases of inappropriate use here. Any and all applications in
which you ignore the information in this documentation are inappropriate; particularly, in
the following cases:

o

You installed the plug-in module in units that are not Series b maxX 4400.
You ignored information in the operating instructions of this module.

You did not use the plug-in module as intended.

You handled the plug-in module as follows

® you mounted it incorrectly,

® you connected it incorrectly,

® you commissioned it incorrectly,

® you operated it incorrectly,

® you allowed non-qualified or insufficiently qualified personnel to mount the module,
commission it and operate it,

® you overloaded it,
o You operated the module
e with defective safety devices,
¢ with incorrectly mounted guards or without guards at all,
¢ with non-functional safety devices and guards
e outside the specified environmental operating conditions

You modified the plug-in module without written permission from Baumdller Nirnberg
GmbH.

You ignored the maintenance instructions in the component descriptions.
You incorrectly combined the plug-in module with third-party products.

You combined the drive system with faulty and/or incorrectly documented third-party
products.

Your self-written PLC software contains programming errors that lead to a malfunction.

Version 1.1 of Baumdiller Nirnberg GmbH's General Conditions of Sale and Conditions
of Delivery dated 2/15/02 or the respective latest version applies in all cases. These will
have been available to you since the conclusion of the contract at the latest.

2.6 Protective equipment

In transit, the plug-in modules are protected by their packaging. Do not remove the plug-
in module from its packaging until just before you intend to mount it.

The cover on the b maXX units' controller sections provides IP20 protection to the plug-
in modules from dirt and damage due to static discharges from contact. This means that
you must replace the cover after successfully mounting the plug-in module.

12
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Basic Safety Instructions

2.7 Personnel training

WARNING

The following may occur, if you do not observe this warning information:
® serious personal injury e death

Only qualified personnel are allowed to mount, install, operate and maintain equipment
made by Baumdller Nirnberg GmbH.

Qualified personnel (specialists) are defined as follows:

Qualified Electrical engineers and electricians of the customer or of third parties who are authorized

Personnel by Baumidiller Niirnberg GmbH and who have been trained in installing and commission-
ing Baumdiiller drive systems and who are authorized to commission, ground and mark cir-
cuits and equipment in accordance with recognized safety standards.

Qualified personnel has been trained or instructed in accordance with recognized safety
standards in the care and use of appropriate safety equipment.

Requirements of The drive system may only be operated by persons who have been trained and are au-
the operating staff thorized.

Only trained personnel are allowed to eliminate disturbances, carry out preventive main-
tenance, cleaning, maintenance and to replace parts. These persons must be familiar
with the Operating Instructions and act in accordance with them.

Commissioning and instruction must only be carried out by qualified personnel.

2.8 Safety measures in normal operation

© At the unit's place of installation, observe the applicable safety regulations for the plant
in which this unit is installed.

© Provide the unit with additional monitoring and protective equipment if the safety reg-
ulations demand this.

© Observe the safety measures for the unit in which the plug-in module is installed.

2.9 Responsibility and liability

To be able to work with this plug-in module in accordance with the safety requirements,
you must be familiar with and observe the hazard information and safety instructions in
this documentation.

291 Observing the hazard information and safety instructions

In these operating instructions, we use visually consistent safety instructions that are in-
tended to prevent injury to people or damage to property.

Application Manual b maXX drive PLC BM4-O-PLC-01 13
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Responsibility and liability

WARNING

The following may occur, if you do not observe this warning information:
® serious personal injury e death
Any and all persons who work on and with Series b maXX units must always have available

the Operating Instructions of this module and must observe the instructions and information
they contain — this applies in particular to the safety instructions.

Apart from this, any and all persons who work on this unit must be familiar with and observe
all the rules and regulations that apply at the place of use.

2.9.2 Danger arising from using this module

The plug-in module has been developed and manufactured to the state of the art and
complies with applicable guidelines and standards. It is still possible that hazards can
arise during use. For an overview of possible hazards, refer to the chapter entitled >Basic
Safety Instructions< from page 7 onward and to the Operating Instructions.

We will also warn you of acute hazards at the appropriate locations in this documentation.

29.3 Warranty and Liability

All the information in this documentation is non-binding customer information; it is subject
to ongoing further development and is updated on a continuous basis by our permanent
change management system.

Warranty and liability claims against Baumiiller Nirnberg GmbH are excluded; this ap-
plies in particular if one or more of the causes listed in >Inappropriate Use< from page
12 onward or below caused the fault:

e Disaster due to the influence of foreign bodies or force majeure.

14
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COMMISSIONING

In this chapter, we will describe how you commission the b maXX drive PLC plug-in mod-
ule that you just assembled and installed (see "b maXX PLC Operating Instructions").
Commissioning ensures that the plug-in module functions correctly.

Before starting commissioning, ensure that the following conditions have been met:

1 The plug-in module has been assembled correctly.

2 The plug-in module has been installed correctly.

3 All the safety equipment has been commissioned.

4 The b maXX unit is ready for use.

3.1 General safety regulations

© Observe the >Basic Safety Instructions < from page 7 onward.

DANGER

The following will occur, if you do not observe this danger information:
e serious personal injury e death

Danger from: mechanical effects. At commissioning, the drive can rotate.

omi Keep far enough away from the rotating parts. Note that when drives are starting up machine
parts can be set in motion. In all cases, activate the machine's safety devices.

3.2 Requirements of the personnel carrying out work

Commissioning work must only be carried out by trained specialists who have understood
the safety regulations and information and can implement them.

Application Manual b maXX drive PLC BM4-O-PLC-01 15
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Description/inspection of the safety and monitoring systems

3.3 Description/inspection of the safety and monitoring systems

Before you commission the b maXX drive PLC, you must eliminate any errors/error mes-
sages that may be present on the b maXX 4400 unit. These errors may be due to faulty
assembly (e.g. defective cables) or faulty installation (e.g. no power supply). You must
not continue with commissioning until you have eliminated the errors.

3.4 Description and inspection of the controls and displays

3.41 LEDs for displaying operating status of BM4-O-PLC-01

The b maXX drive PLC option module has two red (H2 and H4) and two green (H1 and
H3) LEDs as display elements.

These LEDs are used by the operating system of the b maXX drive PLC during initialisa-
tion (start-up phase).

During operation (after the start-up phase of the operating system) the LEDs can be used
in the application program of the b maXX drive PLC.

H1 H2

®

green red

H3 H4

®

green red
Figure 1: LEDs of the BM4-O-PLC-01 plug-in module

3.4.1.1 Switching on and initialisation of BM4-O-PLC-01

e All the option modules in the b maXX 4400 unit must have reached a specific internal
operating status after switching in the supply voltage before they may be actuated by
the b maXX controller and the b maXX drive PLC.

This stage, in which the system waits for a global ready message of all the boards is
displayed by a counterclockwise-rotating LED bit pattern. (This means that an LED
lights up every 500 ms in the sequence H4 -> H2 -> H1 -> H3 -> H4 etc.)

e After the global ready message of all option modules has been issued, the b maxXX
drive PLC must wait until the b maXX controller recognizes and preinitializes it. This
stage is indicated by a clockwise-rotating bit pattern. This means an LED sequence of
H4 -> H3 -> H1 -> H2 -> H4 etc. every 500 ms.

The two sequences that we have just described can be completed very quickly, which
means that you do not necessarily have to observe the associated operating displays.

16 Application Manual b maXX drive PLC BM4-O-PLC-01
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Commissioning

After this, a PC and the b maXX drive PLC can, in principle, carry out PROPROG com-
munication via the serial RS232 port on the b maXX controller.

From now on, PROPROG communication is also possible by means of TCP/IP if an op-
tion module with Ethernet functionality is present that has been configured for communi-
cation with the b maXX drive PLC.

e [f a boot project is present, the system now loads it (boot project will be read from flash,
translated and stored in SDRAM as an executable program code). The top two LEDs
(H2 and H1) flash rapidly to show that the boot project is being loaded.

At the end of the start-up phase, the LEDs show the following PLC-specific operating sta-
tus conditions:

® No project available, status "POWER ON":
— bottom green LED and red one (H3 and H4) light up.

® Project available, status "STOP":
— only the bottom right-hand red LED (H4) lights up.

® Project available, status "INIT", the controller is at the cold boot or warm restart stage:
— Only the bottom left-hand green LED (H3) lights up.

® Project available, status "RUN":
— both green LEDs (at the bottom and at the top left, H3 and H1) light up.

In the "RUN" status, users can freely program the four LEDs. For information on program-
ming, see >Function block LED < from page 55 onward.

3.4.1.2 Operation of BM4-O-PLC-01

At the end of the start-up phase, the LEDs show the following PLC-specific operating sta-
tus conditions:

® No project available, status "POWER ON";
— bottom green LED and red one (H3 and H4) light up.

® Project available, status "STOP":
— only the bottom right-hand red LED (H4) lights up.

® Project available, status "INIT", the controller is at the cold boot or warm restart stage:
— Only the bottom left-hand green LED (H3) lights up.

® Project available, status "RUN":
— both green LEDs (at the bottom and at the top left, H3 and H1) light up.

In the "RUN" status, users can freely program the four LEDs. For information on program-
ming, see >Function block LED < from page 55 onward.

3.4.2 S1 switch/pushbutton for changing operating status conditions of the BM4-O-PLC-01

For changing the operating status’ there is a switch/pushbutton S1 on the b maXX drive
PLC option module.

Application Manual b maXX drive PLC BM4-O-PLC-01 17
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Commissioning sequence

Pushbutton upward: RESET

@ Switch in middle: STOP
Switch at bottom: RUN
Figure 2: Switch S1 on the BM4-O-PLC-01 front panel
NOTE
The user project is only able to start, if the switch/pushbutton S1 is at the buttom ,RUN®.
The pushbutton upward resets only the b maxXX drive PLC option module and not the con-

troller. After resetting, the PLC may no longer be able to communicate with the option mod-
ules. In this case, you must reboot the system mandatory.

DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. You can program the boot project such that the drive and
Omﬁ the machine parts respectively rotate or move!

Keep far enough away from the rotating parts. Note that when drives are starting up machine
parts can be set in motion. In all cases, activate the machine's safety devices.

3.5 Commissioning sequence

Commissioning is divided into the following procedures:
1 Activation.
2 Testing the function.

3.5.1 Activation

Read and observe the >General safety regulations <« from page 15 onward.

You must have carried out correctly section "Assembly and Installation" (see >Operat-
ing Instructions b maXX drive PLC<).

Set switch/pushbutton S1 on the b maXX drive PLC to ,STOP* (centre position).
Switch on the b maXX 4400 basic unit.

NOTE

You must not remove or plug in the b maXX drive PLC plug-in module while the b maXX 4400
basic unit is switched on. Switch the unit off first.
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3.5.2 Testing the function

e After you switch on the b maXX unit, two status conditions can apply:

o No boot project (= no user project on the PLC):
LED H2 (at the top right) lights up briefly after a short time, the bottom LEDs H3 and
H4 (red and green) are permanently lit up. This means that no project is present. In
this "POWER ON" status, the PLC is waiting for communication.

o Boot project present:
When you switch on, the system loads the boot project. When you do this, the top
LEDs flash. After a short time, LED H4 (at the bottom right) lights up red. The PLC
is in the "STOP" status.

e \While switch S1 on the b maXX drive PLC option module is set to "STOP" (centre po-
sition), an existing boot project cannot start up.
If you want to start an existing boot project by setting switch S1 on the b maXX drive
PLC option module to the "RUN" (bottom) position, first ensure that you have loaded
the correct boot project for your application for this plant in this unit on the PLC!

Refer to the b maXX PLC Application Manual for more information on how to ensure that
this is the case or how you can send a boot project to the PLC, for example, see >Oper-
ation < from page 25 onward.

How you can send a boot project to the b maXX drive PLC, for example, see >Sending
a boot project < from page 19 onward.

DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. A boot project on the PLC can start up if you set switch S1
oﬂi from "STOP" (center position) to "RUN" (bottom position) or if switch S1 is set to "RUN" when

you switch on the b maXX unit. You can program the boot project such that the drive and the
machine parts respectively rotate or move!

Keep far enough away from the rotating parts. Note that when drives are starting up machine
parts can be set in motion. In all cases, activate the machine's safety devices.

3.5.3 Sending a boot project

1 Connect your PC's serial port to the female Sub-D connector on the b maXX control-
ler (slot F).

NOTE

Do not connect to the female Sub-D connector on the b maXX drive PLC! This functions as
a serial RS485 terminal interface and you cannot use it for communication with

PROPROG wt Il / ProProg wt I11.

2 Start the PROPROG wt Il (or ProProg wt Ill) operation software on your PC and
choose a project for b maxXX drive PLC. This project must have already been success-
fully compiled. You can also recompile the project using menu item "Build -> Rebuild
Project".

3 In the operator control program, click on resource control in menu "Online".
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"3 PROPROG wt II - bmaX%_demo ki =10 %]
File Edit Wiew Project Build | Cpline Extras 2
0 W[ & | 4 &b B | ame | sm
c EE::n:nur‘n:Ee Contral,.. S3TRiz+F10
sl &) ) JJQ[& ++H>+H+ﬂﬂ'ﬂﬂ-l—|l——|l—|||1|"ﬂ|-|§|- JJ!
i Eaeram
nline Layat, .,
Ela Project
E'la Libraries Logic n':'||'IEI|':."ZEr
L@ B UTIL =
LB Omegals
------ L& SYSTEM2_PLCOT_20bd00

----- [ Data Types j
& |5 W
SRS | D: c63.4MEB

Figure 3: PROPROG wt Il user interface

The system opens the following window:

REst R s
State: On
Sioe| e
Eeset I AT |
il
Quwnlnadl | plmad |
Errar | Info |
Cose | [ Hel
Figure 4: Resource control "On"

4 Click on the "Download" pushbutton. The system displays the following image:
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Project Bootproject

Download | Download |
[ Include OPC data |
Download Source |

[ Include User-Libranies |
[ Include Pagelayouts

| Dawnload File |

Cloze | Help

Figure 5: Send

5 Click on "Download boot project".

o Stage 1: Clear flash memory:
A boot project that may be present is deleted. In the operator control program, the
system now displays a white bar at the bottom of the screen. On the b maXX drive
PLC all four LEDs flash at the same time.

o Stage 2: Send project:
The system sends the boot project. The bar at the bottom of the screen turns blue
and shows the progress of the transfer. On the b maXX drive PLC the LEDs (H1
(green), H2 (red), H3 (green), H4 (red)) flash diagonally during transfer.

NOTE

After sending is completed, you should switch the b maXX 4400 basic unit off and back on
so that the b maXX controller can correctly initialize all the option modules in the correct time
order.

Alternatively, it may be enough to start the project on the b maXX drive PLC either by means
of menu item "Download" / "Activate boot project” and "Cold boot" or by resetting on the
b maXX drive PLC. However, this procedure is highly application-dependent, which means
that the commissioning engineer bears the responsibility for using it.

You can stop or restart execution of a project on the b maXX drive PLC using resource
control. As an alternative, you can achieve the same effect using switch S1 on the
b maXX drive PLC.

NOTE
Commissioning engineers should always be aware that in the "Stop" status no application
projects can be executed, which means that there is no more communication between the

b maXX controller and other option modules.
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RESL =15 x|

State: Run

Stop | |

Figure 6: "Operation" resource control

When you click on the "Info" pushbutton, the system displays the following image contain-
ing information:

ResourcerRzst x
Werzion FLC ztate
FLC
Fun
Omegals 3.1.2089 Feb 3 2003
Error
Firrmiuare
1314.0101.A1 2760102,/ 284.0101 Naine
- Access rights
Project
bmak_demo Glabal
CPU load Drefault-T ask System tick Fowerflow
1% 20 m= Cye. time 10mz MHaone
Retain data Frog. mem. Systemn data Bootproject
0OkB free 2017 kB free 1457 kB free
- brmaxx,_demo
Breakpaintz Farce
Project zource
Mo breakpointz active Mo wariables forced
MHone
Logic &nalyzer
Time between ransmissions :|1 1] ms inactive
Cancel | Help
Figure 7: Resource information window
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NOTE

Meanings of the displayed versions strings in the information window:
PLC string: "OmegaOS V3.1.2078 Feb 3 2003"
->"OmegaOS": Product designation
->"V3.1.2078": OmegaOS compiler information
->"Feb 3 2003": Date on which the PLC version was created.
Firmware string: "1290.0101/1276.0102/1284.0101"

->"1314.0101": Version OmegaOS software 6.1314.0101
->"1276.0102": Version FPGA software 6.1276.0102
->"1284.0101": Version BOOT software 6.1284.0101"

Within the scope of the further technical development of the products higher versions and
newer dates can be installed here.

Click on "OK" to acknowledge and go back to resource control (see >Figure4 on page
20).
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41 Programming systems PROPROG wt Il and ProProg wt Il

PROPROG wt is a standard programming system that is based on the IEC 61131-3 stan-
dard.

The programming system provides powerful functions for the various development stag-
es of PLC applications, like:

e editing
® compiling
e debugging
® printing

The PROPROG wt programming system is based on modern 32-bit Windows technology
and allows users to operate the system easily using tools like zoom, scroll, special tool-
bars, drag & drop, a shortcut manager and dockable windows.

In particular, the system makes possible processing of several configurations and re-
sources within a project as well as integration of project libraries. Apart from this, it has a
powerful system for debugging. Using the easy-to-use project tree editor, you can display
and edit projects. This makes it possible to represent easily and transparently the com-
plex structure of the IEC 61131-3 standard. This feature allows users to easily paste and
edit in the project tree POEs, data types, libraries and configuration elements.

The PROPROG wt programming system consists of a PLC-independent core for pro-
gramming in the various IEC programming languages: these include the text languages
Structured Text (ST) and Statement List (STL) as well as the graphic languages Function
Block Diagram (FBD), Ladder Diagram (LAD) and Sequential Function Chart (SFC).

An editor wizard is available for programming in each of the languages, which allows you
to quickly and easily paste prepared keywords, statements, operators, functions and
function blocks into the individual work sheets. You can also use the editor wizard for de-
claring variables and data types. The independent core of the system is complemented
by special sections that are matched to various PLCs.

The new easy online handling and the 32-bit simulation allow you options for debugging
the address status and a real-time multitasking test environment.

An easy-to-use tool for project documentation allows you to print the project in a time-sav-
ing optimized form (using less paper) with a page layout that can be specified by individ-
ual users.

Q
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DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. A boot project on the b maXX drive PLC starts up, if the
Omﬁ switch/pushbutton S1 is switched from ,STOP* (center position) to ,RUN" (bottom position) or

if the switch is on ,RUN" at start up of the b maXX system. The boot project can be pro-
grammed in such a way that the machine/system or parts of the machine/system can be set
in motion.

Keep far enough the moving parts of the machine/system. Note that from the other modules
which are connected (to the b maXX drive PLC), machine parts can be set in motion. In all
cases, activate the machine's safety devices.

DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. Online changes are sent automatically to the PLC and op-
Omﬁ erate immediately without stopping the program execution at the PLC before.

Keep far enough the moving parts of the machine/system. Note that from the other modules
which are connected (to the b maXX drive PLC), machine parts can be set in motion. In all
cases, activate the machine's safety devices.

DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. If you force or overwrite variables during PLC runtime, the
Omi PLC program is running with the forced or overwriitten variables.

Keep far enough the moving parts of the machine/system. Note that from the other modules
which are connected (to the b maXX drive PLC), machine parts can be set in motion. In all
cases, activate the machine's safety devices.
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DANGER

The following will occur, if you do not observe this danger information:
® serious personal injury e death

Danger from: mechanical effects. If you use breakpoints during PLC runtime, the PLC pro-
oﬂi gram is stopped when reaching a breakpoint.

Keep far enough the moving parts of the machine/system. Note that from the other modules
which are connected (to the b maXX drive PLC), machine parts can be set in motion. In all
cases, activate the machine's safety devices.

4.2 b maXX drive PLC project

You start a new maXX drive PLC project under PROPROG wt by means of menu item
"File/New project". Using the "Template for BM4_O_PLCO01", you open a b maXX drive
PLC project. Processor type BM4_O_PLCO01 is preset in this project in the configuration.

x
B I

Carnicel

Project Wizard empty project Template for Simulation

B j B
TeeEETe Template for Single

{BM4_0_PLCOT: &xiz Motion Control

Figure 8: BM4_O_PLCO01 project template under "New Project".

4.3 b maXXdrive PLC configuration

As an IEC 61131-3 programming environment, you can use PROPROG wt to program
different target systems (CPUs). It is also possible to program different target systems in
one project. You create a program for the BM4_QO_PLCO01 target system under "Physical
Hardware" using resource BM4_O_PLCO01.

You open the template for BM4_O_PLCO01 by means of the "New project* menu. Under
properties, configuration CONF1 has PLC type SH03_30.
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A configuration consists of at least one resource. The resource contains the specific data
range for the b maXX drive PLC, the communication source, global variable worksheets
and the tasks containing the program parts.

{"5:PROPROG wt II - bmaXx_demo

File Edit Wiew Project Bulld ©Online Extras 7
O =
47 40) &)

S

=i Project
+-__] Librariez
] Data Types
+-__] Logical POUs
EE K Fhyzical Hardware
=z COMFT:5SHO3 30
—|-ma REST:BM4_0_PLCOT
= T agks
+-[E# COLD : 5YSTEM
+-[EE WARM : SYSTEM
+-[E# PS5 EVENT
+-[E# P8 EVENT
+-[E# P11 EVENT
+-[## DEFALLT : CYCLIC
3 Global Variables
G IRF_GLOBALS
G LC_GLOBALS
11| 10_Configuration

o FUEd
For Help, press F1

Figure 9: Setting the property of a b maXX drive PLC configuration under "Physical Hardware".

Overview of the settings within the physical hardware:
Project template Configuration Resource
BM4 O _PLCO1 SHO03_30 BM4 O PLCO1

A project can include several configurations each with several resources.

4.4 b maXX drive PLC resource

The resource contains the b maXX drive PLC-specific settings for one program:

e Data Area
e Communication source
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® Global variable worksheets
® Various tasks using the program
® Documentation worksheets and 1/0 configuration
(The 1/0O configuration is already set and you do not need to change it.)

You can assign several resources with different ports to one configuration. This makes it
possible to implement a complete application with several drives in one project.

Application Manual b maXX drive PLC BM4-O-PLC-01 29
BAUMULLER Document No.: 5.02004.04 of 168



b maXX drive PLC resource

{#PROPROG wt II - bmaxX_demo2

File Edit ‘jew Project Buld Online Extras 2

0 = & B3
41 0] #3] o]
=
=i Project
=l-i_3 Libraries
LER Bit_LITIL
L&Y Omegas

Ll,ji SYSTEMZ_PLCOT_20bd00
|.|,-";] Bi_TY'FPES_20bd03
|.|,-";] SYSTEMI_PLCOT_20bd00
|.|,-";] CAMeync_ PLCOT_20bd00
] Data Types
+-_] Logical POUs
wa Phuzical Hardware
= COMFY: SHO3 30
—-z4 AEST:BM4_0_PLCO
i] REST_Doku
= Tazks
=z COLD : SYSTER
i Coldstart_REST
—-0] sne_c IW_CANSync
] Cold_CaNSync
g Iz IN_PLC_BALI
O] tirmer_c : IN_Timer
g WARK  SYSTEM
g IP5: EVENT
g IPE: EVEMNT
g (P11 EVEMT
Eg DEFAULT : CYCLIC
73 Global Yariables
G IRP_GLOBALS
G LC_GLOBALS
| 10_Canfiguration
2:BM4_0O_PLCOT
ﬂ RESZ DOKU
= Tasks
= cold: SYSTERM
—-\0] ini_can: IW_CANSync
] Cold_CaNSync
O] ini_contr : IN_PLC_BALCI
+- [ DEFALLT : CYCLIC
473 Global Yariables
1| 10_Configuration

[ [

][] [ [ [

Figure 10: Example of a b maXX drive PLC configuration with several resources.
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441 Communication and Connection

You configure communication with data transfer under "Setting" in the resource's context
menu.

You set communication via the selected RS232 port as follows:

Baud: 38400

Stop bits: 1

Data bits: 8

Parity: None

Timeout: Default is 2000 ms; communications monitoring during online

representation.

The connection is established via the COM1 serial port on the PC:

Resource settings for SHO3_30

5. M

Par Baud w0
* COM] Stopbits: 1 M Cancel

~
" COM3 Databits: g jv Data area... |
" COm4 Parity: Mone -

Tirmeout; 2000 Mz Help

[ Index check an PLC
[ Stack check on FLC
[v Array boundary check on FLC
" DLL [+ Faorce BOOLS for boolzan variables

[ Gererate bootproject during compile

EDD CEY

[ Al global variables [+ &l global variables

[ Marked variables [ Marked variables

IJze rezerme

o Al POUS: " Marked POL= " Maoreserve
Figure 11: Resource setting within a b maXX drive PLC configuration.

® "Index check on PLC*: The system checks the declared field size (index) of an ARRAY

at runtime. Important: this increases the code execution time!

"Stack check on PLC*: The system checks for a stack overrun at runtime. The stack
memory is reserved with the program task. There is an increase in the data on the
stack if you program nested FB instances, for example. Important: this increases the
code execution time!

Q
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"Array boundary check on PLC*: With absolute addressing, the system checks whether
the field exceeds the parameterized data area limits. This check is carried out during
compilation on the PC. This does not increase the code execution time.

"Force BOOLS for Boolean variables”: Activate 8-bit access to Boolean variables. For
the b maXX drive PLC, the setting must be activated.

"Generate boot project during compile”: With this function activated, the system gener-
ates for each resource a bootfile.pro at compiling of the project and not just at activation
of the Send boot project function via the resource control.

"PDD": Settings for the process data directory. (See also the PROPROG wt Il pro-
gramming manual and the Online Help System of ProProg wt Il respectively).

"CSV": Settings for providing variables for the OPC server. (See also the
PROPROG wt Il programming manual and the Online Help System of ProProg wt Il
respectively).

"Use reserve®: Use spare memory to be able to make changes in the function blocks
and functions using the "Patch POU* function. (See also the PROPROG wt Il program-
ming manual and the Online Help System of ProProg wt Ill respectively).

The resource setting can be made separately for each b maXX drive PLC resource. Serial
or Ethernet communications source

COM1
COM2
COM3
COM4
DLL

is used

o for resource control.

o for online representation of variables and structures in the Watch window
o for sending the compiled project.

o for debugging.

o for connecting to the OPC server.
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Setting the Ethernet communication source by choosing or stating the TCP/IP
address

Resource settings for SHO3_30

Fort: l—_| Ok
" COM1 Cancel

" COMZ

" COM3 j Data area...
" COM4
Help
[ Index check an PLC
[ Stack check on PLC

v &iray boundany check on PLC
+ DLL v Force BOOLS for boolean variables

iy

[ Generate bootproject during compile

DLL: |TI:F'£IF' brnas_PLC [factomy default] j
Farameter: |-i|:| 192.168.1.1 -TO2000

EOD C5Y

[ &l glabal variables [ &l global waniables

[ Marked vanables [ Marked vanables

Uze reserve

v Al POUs " Marked POz " Mo reserve

Figure 12: Setting the TCP/IP address

After changing the port to "DLL", users can use the DLL menu to choose applications
»S0ft-PLC" (=TCP/IP local host (this PC)) and ,b maXX drive PLC access via Ethernet"
(FTCP/IP bmaXX_PLC (brand new)):

e Soft-PLC:
You do not need to change the preset TCP/IP address in field "Parameter” if the Soft-
PLC is installed on the same computer. If installing Soft-PLC on another computer, us-
ers must enter here the appropriate TCP/IP target address (or the appropriate network
name) to be able to access Soft-PLC via TCP/IP from PROPROG wt.

® b maXX drive PLC:

To be able to access the b maXX drive PLC via Ethernet, an Ethernet-capable option
module (e.g. a BM4-O-ETH-02) must be fitted in the b maXX 4400 basic unit in addi-
tion to the b maXX drive PLC. TCP/IP address "192.168.1.1", which is preset in the pa-
rameter field, corresponds to the IP address that is preinstalled when the Ethernet card
leaves the factory. This means that users can make an initial connection to the module
for basic initialization in which they must then enter the TCP/IP address of their TCP/
IP network on the machine.
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Refer to the respective operating instructions and application manuals of the Ethernet op-
tion modules you use for an exact description of the basic initialization procedure.

4.4.2 Control Dialog for Resources

Using the control dialog for resources, you set program transfer to the b maXX drive PLC
and the operating status of the b maXX drive PLC.

If several resources are active in a project, you must choose the desired resource.
Select a resource in PROPROG wt Il

T
Rezource | Configuration | T g
RES1 CONF
RESZ2 COMF

Figure 13: After you choose the resource, the system displays the control dialog for the resource of the assigned b maXX PLC.

The control dialog will be opened.
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Select a resource in ProProg wt IlI:

Click on the desired resource and then press the button ,Connect®.

x
Rezounce | Configuration | Status | Info |
COMF1 Offlire
RESZ COMF1 Offline
— Online Diownload Control
Connect | Brojest | [Zald | adarm | Hiat |
[Mzzonnect | Iore... | Stop | Eeset | Cantral... |
Select al | Help | LCloze I
Figure 14: Select the resource in ProProg wt Ill - connect

Press the button ,Control...“ now.

Il Project control x|
Resource | Canfiguration | Status | Infa |
REST COMF1 Fun
RESZ COMF1 Offline

— Online Diownload Control
Copnect I Eraject | [Eld | T | Humt |
Digconnect | Mare... | Stop | Eezet | Contral... |
Select all | Help | LCloze |
Figure 15: Select the resource in ProProg wt Ill - open control dialog

The control dialog will be opened.
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RESL =15 x|

State: Run

Stop | |

Figure 16: Functions of the control dialog of the selected resource in the "RUN" status.

Clicking on Download transfers the compiled project to the target system.

Sending the project to the target system.

Download x|

Froject B ootproject

Download | Ciownload |
[ Include OPC data |

Download Source |

[ Include Uszer-Libraries Delete on Target |

[ Include Pagelayouts

| Download File |

Cloze | Help

Figure 17: b maXX drive PLC resource transfer to flash memory or to RAM.

Clicking on Download boot project, deletes the resource's current boot project, sends
the compiled project as a boot project and saves it in the b maXX drive PLC's flash mem-
ory.Clicking on Activate, loads the project from the b maXX drive PLC's flash memory to
RAM.

Clicking on Delete on Target, deletes the boot project in flash memory.

Clicking on "Project / Download", transmits the compiled project of the resource directly
into RAM and you can then start it by means of the control dialog ("Cold" pushbutton).
The boot project is retained unchanged in the b maXX drive PLC's flash memory. After
the next hardware reset or the next time you switch the controller off and on again, the
boot project is loaded again!
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NOTE

Menu items "Download source®, "Download file* and attribute "Include OPC data“ are not cur-
rently supported and you must not select them.

If you want to use menu item Boot project / Download to activate the project that you
stored in flash memory, proceed as follows

e Directly: by switching the voltage off and on again

or

® VVia PROPROG wt:
In the program that is loaded in RAM use menu item "Stop™“ to halt it and delete it using
menu item "Reset". The operating status changes to "On*“.

RESL =15 x]

State: O
| |
|

[

|
| Info |
|

Cloze | Help
Figure 18: Resource control "ON" status

In the "Download" menu of the control dialog, click on "Boot project / Activate®. This in-
stalls the flash RAM project in the b maXX drive PLC's RAM.

Download : x|

Project Bootproject

Download | Download |

[ Include OPC data .
| Activate |

Download Source

[ Include User-Libranies Delete on Target |

[ Include Pagelayouts

| Dawnload File |

Cloze | Help
Figure 19: "Download" control dialog
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Then, you can start the program by means of "Cold“ in the control dialog:

Rest P
State: Stop
Siop | Cod |
Beset | W arm |
Hiat
Dawnload I pload |
Errar | Info |
Close | [ Hele
Figure 20: b maXX drive PLC resource control in status "STOP".

Description of the pushbuttons in maXX drive PLC resource control

"Stop": This stops execution of the program; the PLC operating status changes from
"Run" to "Stop" (The system displays the status at the top of the screen in resource
control).

The "Reset" pushbutton: Deletes the RAM project that is stored on the b maXX drive
PLC (not the boot project that is stored in flash memory!) The status changes from
llStOpll to "Onll.

The "Download" pushbutton: Calls the page for program transfer (transfer of b maxX
drive PLC resource to RAM or flash memory).

The "Error" pushbutton: Here, you can read out error and warning messages that are
pending on the b maXX drive PLC if the pushbutton is activated. Clicking on the active
error pushbutton inquires the controller's error entries and displays them in the error or
warning message window.

The "Close" pushbutton: Closes maXX resource control again.

Pushbuttons "Cold"/"Warm"/"Hot": Using these PROPROG commands, you can
manually start the b maXX drive PLC. The status changes from "Stop" to "Run". You
can, however, only start the PLC using the pushbuttons if you set switch S1 on option
module BM4-O-PLC-01 to "RUN". Otherwise, the controller stays in the "Stop" status.

this connection, the three start buttons are differentiated as follows:

e "Cold“ pushbutton: The PLC cycles once through PROPROG system task "cold
boot (SPG1)" in which user program initialization takes place and then switches to
cyclical program processing.

Cold booting is characterized by all the variables being initialized with their default
values. If a user did not state a default value in the project, the system sets a default
value of "0" (or "FALSE" for Boolean variables).

e "Warm" pushbutton: The PLC cycles once through PROPROG system task "warm
restart (SPGO)" in which user program initialization takes place and then switches to
cyclical program processing.

By contrast with cold boot, the retain flags retain their values, which means that they
are not reset to default values.
If there are no retain flags on the b maXX drive PLC and the same user code is in-
tegrated in the cold boot and the warm restart task, there is no difference between
the cold boot and warm restart.
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e "Hot" pushbutton: The system does not cycle through an initialization task; rather, it
switches directly to cyclical program processing.

NOTE

You can only start the PLC using one of the cold boot/warm restart/hot restart pushbuttons or
by switching the power off and on again if switch S1 on option module BM4-O-PLC-01 is set
to "RUN". Otherwise, the controller stays in the "Stop" status and no user code is executed.

If you carry out a hardware reset on switch S1, this switch must also be set to "RUN" after-
ward.

In the case of a b maXX drive PLC with retain flags, the system cold boots once — whereby
the retain flags are also set to the specified default values — after sending of a new boot project
and subsequent automatic starting of the program (by turning the power off and on again or
a hardware reset at switch S1 of the BM4-O-PLC-01 option module). The system stores "Kalt-
start wurde durchlaufen" (Cold boot executed) to the retain area.

At each further automatic change to the "Run" status, the system evaluates this stored piece
of information and always carries out a warm restart where the retain flags retain their con-
tents.

If you activate the "Kalt" manual start pushbutton in the b maXX drive PLC resource control,
this forces explicit setting of the default values for the retain flags too.

When you save boot projects, automatic restart response depends on whether there have
been any changes in the retain flag area: If the system detects on the controller that by com-
parison with the previous project download retain flags have been created or deleted, or the
name, data type or sequence of retain flags has been changed, then it also cold boots once
on the change to the "Run" status. This is to guarantee consistency of the retain flags.

With projects, the aim is, if possible, to retain retain data on the controller even after a project
download. If there is just a change in the default values, this means that the system does not
automatically cold boot and users themselves may possibly have to explicitly carry out a cold
boot.

In the case of a b maXX drive PLC without retain flags, the system always cold boots at au-
tomatic program starts.

You can query whether a PLC supports retain flags using the "Info" pushbutton (see below).

e "Upload" pushbutton: Upload functions in PROPROG wt are not currently supported.

e "Info" pushbutton: General information on the b maXX drive PLC itself and the project
status on the b maXX drive PLC (for a description, see below).

e "Help" pushbutton: This calls general and specific PLC help for the b maXX drive PLC.
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Description of the "resource information” "Info" page.

You call this page by clicking on the "Info" pushbutton in b maXX drive PLC resource con-
trol:

Resowrcermest x

W erzion PLC state
FLC
Stop
Omegals %3.1.2089 Feb 3 2003

} Errar
Firrwmare

1314.0101.A1276.0102/41284.0101 None

- Access nghts
Project

brna4_demo Global
CPU load Default-T azk System tick Poweerflow

1] 0 mz Cyc. time 10ms Mone

Retain data Prog. mem. Syztem data
kB free 2017 kB free 1422 kB free

Breakpointz Force

i

Bootproject

bmaxx_demo
Project sourze
Mo breakpoints achive Mo warables forced
MHone

Logic Analpser

Time between transmizsions ;|10 ms inactive

Cancel | Help

Figure 21: Resource information window

® \ersion: PLC "OmegaOS V3.1.2089 Feb 3 2003"
0 "OmegaOS":  Product designation.
o ,V3.1.2089" OmegaOS Compiler Info.
o ,Feb 32003": Date on which the PLC version was created.
® Firmware: "1314.0101/1276.0102/1284.0101"
o ,1314.0101":  Version OmegaOS software 6.1314.0101.
o ,1276.0102":  Version FPGA software 6.1276.0102.
o ,1284.0101™:  Version BOOT software 6.1284.0101.
® Project: Name of the active project (the project name may be a maximum of eleven let-
ters long).

® CPU load: The system automatically determines loading in real time and displays it
here as a percentage.
Amongst other things, this includes the runtimes of the individual cyclical tasks as well
as the bypass tasks that are not monitored by means of watchdogs. To guarantee im-
portant operating system functions, like online communication, for example, you
should aim to achieve total loading of less than 80%. At 100% loading, a system error
is generated that stops the b maXX drive PLC.
One hundred percent loading is achieved, for example, if model of the default task
could not be completed after approximately ten seconds and the user changed the set-

40 Application Manual b maXX drive PLC BM4-O-PLC-01
of 168 Document No.: 5.02004.04 Baumiiller Nirnberg GmbH



Operation

ting of the watchdog for the default task to more than ten seconds. (In the case of
watchdog settings of less than ten seconds in the default task, watchdog monitoring
would trigger a system error first and check back). You can read the current duration
of the default task in the window to the right of the CPU loading display.

You can avoid overloading by dividing the corresponding tasks into several shorter in-
dividual tasks with longer call intervals or by skipping individual program sections (e.g.
in the bypass tasks) to reduce task runtimes.

Default task: Here, you can view the current cycle time of the default task in ms.

System tick: This time indicates the lowest resolution of the cycle or monitoring times
that the PLC runtime system can manage.

Example: It doesn't matter whether you state the interval in a cyclic task as "400 ms"
or "409 ms": With a 10-ms system tick, "400 ms" (i.e. rounded down to the duration of
one system tick) is always activated.

Retain data: As was explained above, there are b maXX drive PLC versions with and
without retain flags.

In the case of a b maXX drive PLC without retain flags, the system displays the value
0 here. In this case, when you click on the "Project/Download" pushbuttons in the "PLC
resource transfer" window, the system issues an appropriate PLC error if you are mis-
takenly using retain flags in the user project or if they were set in the user data range
(see below).

In systems containing retain flags, the "Retain data" display shows the available total
retain memory area on the PLC. Since retain system information is also stored there in
addition to the retain flags (e.g. whether cold booting has already taken place with a
project), the area that users can use as retain flags is smaller and can be taken from
the data range settings ("Retain / Start user” and "End system", see below).

Prog. mem. (Program memory): Display in kB of the amount of PLC program memory
in the active project that is still free.

With 2046 kB of free program memory, you can, for example:
o Program a maximum of 400,000 STL lines (LD/ST statements to global variables)

o Typically program 120,000 STL lines (typical STL statements to structures and in-
stance variables)

System data: Dynamic memory (e.g. 1460 kB) for debug and logic analyzer functions.

Breakpoints: Here, the system displays whether breakpoints are set on the PLC. If this
is the case, the system shows the 'Reset breakpoints' checkbox. Select the checkbox
if you want to reset all the set breakpoints at the same time. (You can manage break-
points in the "Online/Debug" menu).

Force: Indicates whether variables were forced. If this is the case, the system shows
the 'Reset force list' checkbox. Select the checkbox if you want to reset all the set
forced variables at the same time.

Free memory for system data runtime system (for loading, oscilloscope function).

Time between transmissions: Here, users can state a time after which, at the earliest,
the programming system starts new communication to the PLC after the previous com-
munication procedure was completed. By reducing the time, users can lower the gen-
eral PLC loading due to communications tasks. The value is stated in ms.

PLC state: This shows the current b maxXX drive PLC operating status (e.g. "Run",
"Stop", etc.)
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4.4.3 Data Area

Error: Indicates whether a PLC error message is pending in the error catalog and if you
can read it out using the "Error" pushbutton in b maXX drive PLC resource control.

Access rights: Indicates the access rights for sending and debuggen on the PLC.

Flow control: Indicates whether the user activated Address status with flow control
("Online/Address status" menu item).

Boot project: Name of the (inactive) boot project on the b maXX drive PLC (the project
name may be a maximum of eleven letters long).

Using the page for program transfer (b maXX drive PLC resource transfer) you can
choose menu item "Activate" to transfer the boot project to the active RAM project.
(This always happens automatically in the case of a hardware RESET or switching the
power off and on again).

Project source: This indicates whether a source project (zwt) is present in the PLC (For
memory reasons, this is not currently supported).

Logic Analyser: This indicates whether logic analysis recording is currently active.

The data area contains the b maXX drive PLC-specific setting of physical address ranges
in the form of flags that users and the compiler PROPROG wt can access.

The settings are stored with the project.

You get to the "data area" form in the project tree in the "Settings/Data area..." context
menu in the "Physical Hardware/RES1" resource:

Data Area o

I an retain
K.

Start uzer: 1]

X
C I
End uzer / Start spstem: 20000 ﬂ
End zystem [max 2097147 2097147 Hel

Help

FRezerve per POL: |5EIEI

R etain
Start uzer; 10000000

End uzer / Start systen; 10000000
End system [max 101 22379]: 1mz2av4

Fezerve per POL: 10%

[ Declare uzer memony at 10 configuration autamatically

Figure 22: b maXX drive PLC-specific data area resource without retain flags user area.

In this connection, the data area is subdivided according to two criteria:
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NOTE

Firstly, the data area is divided into "non retain flags" and "retain flags".

Secondly, a differentiation is made in both areas between whether the user or the com-
piler in PROPROG wt are allowed to access these flags.

The two "Reserve per POE" settings that you can see in the picture are for the "Send on-
line changes" compiler functionality and they reserve program memory.

Explanation of "non retain" and "retain" flags:

By contrast with non retain flags, retain ones keep their values even when the power is
switched off, which means that the PLC can continue running with these values the next
time you reboot it. By preference, plant-specific data is stored there that is only deter-
mined during operation and cannot be recalculated from other values.

An example of this is a winder diameter that changes continuously in terms of speed and
over the machine's operating time.

The standard version of the BM4-O-PLC-01 option module contains no retain flags. In this
case, you should not change the existing standard settings for retain flags in the data area.

In the case of a b maXX drive PLC without retain flags, the system displays in the online ,Info

window a value of 0 at the "retain data" entry. In this case, the system issues an appropriate
PLC error in the "PLC resource transfer" window when you download the project by clicking
on the "Project/Send" pushbutton if you mistakenly set retain flags in the user data area.

In systems containing retain flags, the "Retain Data" display shows the available total retain
memory area on the PLC.

Explanation of user flag ("Start user/End user"):

If users want to directly access flags in their project, it is possible to reserve in advance
areas for the non retain and retain flags.

You should however not set the user areas too large, since with relatively large projects
this may lead in some cases to too little system memory being available for the PRO-
PROG compiler.

Explanation of system flag ("Start system/End system"):

In PROPROG wt, users can define symbolic variables and use them in their program
code without needing to create special flags for this. The system carries this out automat-
ically during compilation in PROPROG wt by mapping these variables to the flags in the
system area (i.e. the flags assigned by the system).

Since the system does this every time project code is generated, this means that you can
customize separation limits at a later stage in the project too.

The preset standard user area for assigning absolute flag addresses within a b maXxX re-
source in the non retain area is:

®* %MB 0 - %MB 79999
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The remaining range from %MB 80000 to %MB 2097147, for example, is reserved for the
system for automatically converting the non retain symbolic user variables to this flag
range.

The standard user area for assigning absolute flag addresses within a b maXX resource
in the retain area is deactivated.

In the case of PLC versions with retain flags, users can shift upward the respective project
request after the "End user/Start system" partial limit (e.g. from 10000000 to 10020000).

This would correspond to a retain flag area of %MB 10000000 - %MB 10019999 that us-
ers can trigger directly in their projects as absolute retain flags.

The remaining range from %MB 10020000 to %MB 10057323, for example, is reserved
for the system for automatically converting the non retain symbolic user variables to this
flag range.

If users send absolute flag addresses that are in the system area, the system issues an
appropriate error message when compiling the project code.

Non retain data range Retain data range (optional)
User area User area
absolute addresses absolute addresses

N

U

End user

¥

System area

Start system

End user

Start system
Program variables @

System area
Program variables

Figure 23: Dividing and setting the b maXX drive PLC data area
Assigning absolute flag addresses in the program
An absolute b maXX drive PLC address or a variable field with data type
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® 16-bit (WORD) can only be assigned for an address that can only be divided without
remainder by two and zero.

e 32-bit (DWORD) can only be assigned for an address that can only be divided without
remainder by four and zero.

Example:
PROPROG wt II:
You want to declare a variable of data type DWORD in the non retain data range.
d _abs _adr AT %MD12 : DWORD; (* symbolic variable to
absolute address *)
Or also:
di abs adr AT %MD16 : DINT; (* symbolic variable to
absolute address *)
b abs adrl AT %MB16 : BYTE;
b abs adr2 AT $MB17 : BYTE;
b abs adr3 AT $%MB1S8 : BYTE;
b abs adr4 AT %MB19 : BYTE;
ProProg wt lIl:
B Main2¥:Main2 =10 x|
M ame £ Type Address ﬂ
di_abs_adr DT BT g
h_absz_adr BYTE YMB1E
h_abs_adr? BYTE FhB1 T
h_absz_adr3 BYTE YhB1 5
h_absz_adrd BYTE FhB19 -
4 | vl 4
Figure 24: Declaration of variables

One advantage of using absolute flags is that it can give quick and easy access to indi-
vidual variable sections without needing additional masking and conversion functions:

If, for example, the system writes the value "DINT#16#98765432" to created absolute
variable "di_abs_adr", the variable value can be further-processed directly as individual
bytes (INTEL format: b_abs_adr1 = BYTE#16#32, ..., b_abs_adr4 = BYTE#16#98).

Caution! This type of programming is no longer instantiated and the sequence could be
interrupted by an interrupt and called again from there with the result that after the inter-
rupt ends the system carries out further processing with the wrong values!

4.4.4 b maXX drive PLC event tasks

b maXX drive PLC event tasks are for event-driven program calling (interrupt). Their type
and code runtime determine the real-time response.

Implementation of the real-time response depends on the type of reference value setting
and the b maXX controller's operating mode. Specified value setting can, for example, be
implemented as follows:
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® |n a standalone drive via a BACI process data event task.
® |n a networked drive via a "SYNC Signal 1 option module“event task.

The property of the event task is assigned via its event number:

Event Designation Level
0 CPU timer 1 14
1 Reserved

2 CPU timer 2 13
3 Reserved

4 BACI process data 13
5 Timer A 14
6 Timer A 13
7 Reserved

8 BACI process data 14
9,10 Reserved

11 Sync-Signal 1 option module 14
12 Sync-Signal 2 option module 14

Task settings for SHO3_30 |
Event: 11 SYMC zignal 1 option module Level: 14 ﬂ | ] |
o 3 rezerved “
Eriarity: 4 BaC process data Lewvel: 13 Cancel
5 Timer.-'i'-. Level 14
watchdag Time: B Timer b Level 13 Help
7 reserved
3  BAC process data Level: 14
Stack: 9 reserved
10 reserved
" SMALL 11 STHC :E:l:lr'l-E|| 10 ltl:lr'l module
& MEDILM 12 S%MC signal 2 option module Level: 14
v BYFASS
& Lo [ MO SUSPEMD
" HLARGE =

Figure 25: Events of the der b maXX drive PLC event tasks.
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NOTE

All the b maXX drive PLC tasks with an "EVENT" task type are dependent on the resource
and need the "BYPASS" attribute. The initialization FBs within the program initialize and call
the declared event task and their priorities. This means that with bypass event tasks, the pri-
ority, watchdog time, "SAVE FPU" and "NO SUSPEND" are meaningless.

A higher interrupt level means a higher priority.

In the case of several event tasks that can mutually interrupt one another or with multiple-

nested function blocks, you should adapt the stack to Large or XLarge.

4.5 b maXX drive PLC user libraries

The PROPROG wt user libraries are divided into firmware and user libraries that can be
hardware-dependent or hardware-independent. You can only use hardware-dependent
libraries in resources of the specified target system. The hardware dependence of
b maXX drive PLC libraries is shown by *_PLCO01_ in the library designation.
PROPROG wt II: The version is indicated as follows: 20bd00.

e 20 is the incompatible version.

® (0 is the compatible version.

In the case of compatibility of the input and output variables of the function blocks, the
version is incremented by one, e.g. 20bd01, 20bd02, etc. if you add the library to an FB,
e.g. an input or output, the version before the "bd" is incremented by one and set to zero
after the "bd", e.g. 20bd03 to 21bd00.

ProProg wt lll: The version is indicated as follows: 30bd00.

® 30 is the incompatible version.

e (00 is the compatible version.

In the case of compatibility of the input and output variables of the function blocks, the
version is incremented by one, e.g. 30bd01, 30bd02, etc. if you add the library to an FB,

e.g. an input or output, the version before the "bd" is incremented by one and set to zero
after the "bd", e.g. 30bd03 to 31bd00.

The user libraries are divided into:

® Firmware: b maXX drive PLC Board functionality
e.g. starting a PROPROG wt bypass event task.

e Data types: b maXX drive PLC-specifically assembled data types and
fields, e.g. register structure of option boards.

e Standard FBs: Elementary FBs for local drive control engineering.

® Technology modules: Drive functionality that can be completely applied.
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Overview of completely hardware independent PLC libraries

PROPROG wt II:
CD-ROM Contains library
Standard libraries BM_TYPES_20bd06 Baumiiller data types
UNIVERSAL_20bd01 Basic function blocks
MC_SYS_20bd01 Firmware blocks (used by other libraries)
ProProg wt lll:
CD-ROM Contains library
Standard libraries BM_TYPES_30bd01 Baumiiller data types
UNIVERSAL_30bd00 Basic function blocks
MC_SYS_30bd00 Firmware blocks (used by other libraries)

Overview of b maXX group dependent PLC libraries which can used by b maXX
drive PLC and b maXX controller PLC (from the stated below version upwards)

PROPROG wt II:
CD-ROM Contains library
TB cam disk CAM_PLCO01_21bd00 FBs for "cam disk" technology component
TB winder WINDER_PLCO01_20bd01 FBs for "winder" technology component
CANopen CANopen_PLC01_20bd03 | FBs for b maXX option module BM4-O-ETH-02

or BM4-O-CAN-04 (CANopen-Master)
BM4-O-CAN-03 (CANopen-Slave)

Ethernet TCP_PLCO01_21bd01 FBs fiir option module BM4-O-ETH-01 or
BM4-O-ETH-02 (Ethernet)

ProProg wt lll:
CD-ROM Contains library
TB cam disk CAM_PLCO01_30bd00 FBs for "cam disk" technology component
TB winder WINDER_PLCO01_30bd00 FBs for "winder" technology component
CANopen CANopen_PLCO01_30bd00 |FBs for option module BM4-O-ETH-02 or

BM4-O-CAN-04 (CANopen-Master)
BM4-O-CAN-03 (CANopen-Slave)

Ethernet TCP_PLCO01_30bd01 FBs fiir option module BM4-O-ETH-01 or
BM4-O-ETH-02 (Ethernet)
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Overview of hardware dependent PLC libraries which can be used only by b maXX
drive PLC
PROPROG wt II:

CD-ROM Contains library
Standard libraries SYSTEM1_PLCO01_20bd00 |Function blocks for BM4-O-PLC-01
SYSTEM2_PLCO01_20bd00 |Firmware blocks for BM4-O-PLC-01

ProProg wt lll:

CD-ROM Contains library
Standard libraries SYSTEM1_PLCO01_30bd00 |Function blocks for BM4-O-PLC-01
SYSTEM2_PLCO01_30bd00 |Firmware blocks for BM4-O-PLC-01

You must state the directory path for libraries under PROPROG wt, Options, Directories.
The b maXX drive PLC libraries are inserted in the PROPROG wt project tree under li-
braries.

You can call HTML help for each FB that gives you a description of the inputs and outputs
(see the PROPROG wt Il Programming Manual and the Online Help System of
ProProg wt Il respectively).

4.5.1 b maXX drive PLC firmware

The b maXX drive PLC firmware consists of function blocks (FBs) that use parameter
transfers to communicate with functions on the b maXX drive PLC-CPU. You can only
use these FBs in a resource-dependent way, i.e. in dependence on the target system.

PROPROG wt I
You must use library
SYSTEM2_PLCO01_20bd00 (or above)

to insert the BM4-O-PLC-01 firmware into a project. The library contains the following
range of functions:
e Start bypass event task and freely programmable LEDs on the b maXX drive PLC.

e P, Pl controller, 48-bit division via electronic transmission, integration, differentia-
tion.

e Function blocks for interface module to USS® and 3964R® protocols.
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NOTE

The b maXX drive PLC firmware is used by several b maXX drive PLC user libraries. This
means that with a b maXX drive PLC user library, it may be necessary to insert the requested
firmware library SYSTEM2_PLCO01_20bd00 or above (See description of the respective user
library). The most current version in each case is on the PROPROG program CD and it is au-
tomatically installed when you install PROPROG wt Il

At selection of the ,Pattern for BM4 O PLCO1“ under ,File\New Project* the library
SYSTEM2_PLCO01_20bd00 (or above) automatically is set. The standard user library
SYSTEM1_PLCO01_20bd00 (or above) in the normal case also will be necessary in projects
and will be delivered on a seperate CD (see >b maXX drive PLC user libraries < from page
47 onward).

The same is true for ProProg wt Ill and its libraries.

ProProg wt lIl:
You must use library
SYSTEM2_PLCO01_30bd00 (or above)

to insert the BM4-O-PLC-01 firmware into a project. The library contains the following
range of functions:
e Start bypass event task and freely programmable LEDs on the b maXX drive PLC.

e P, Pl controller, 48-bit division via electronic transmission, integration, differentia-
tion.

e Function blocks for interface module to USS® and 3964R® protocols.

4.5.2 b maXX drive PLC Board functions

Firmware library SYSTEM2_PLCO01_20bd00 (or above) contains function blocks (FBs)
for checking event signals for interrupts and board LEDs. Function block INTR_SET is
used to initialize and start b maXX drive PLC event task (bypass). Function block LED is
used to allow the use of freely programmable LEDs.

Two FBs for code runtime measurement are provided to optimize code runtimes within
b maXX PLC resources.

PROPROG wt I BM4-O-PLC-01:
The FBs are inserted via user library SYSTEM1_PLC01_20bd00 and above.
ProProg wt IlI BM4-O-PLC-01:

The FBs are inserted via user library SYSTEM1_PLC01_30bd00 and above.

You must limit the code block to be measured within a task by placing FBs
TIME_MEASURE_START and TIME_MEASURE_END appropriately. The system out-
puts the result of the measured code block's runtime at FB TIME_ MEASURE_END as a
time difference in us (see also the online description of FBs TIME_MEASURE_START
and TIME_MEASURE_END). Code running times up to 10 ms (BM4-O-PLC-01) are able
to be measured with these function blocks.
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4.5.2.1 Function block INTR_SET

Function block INTR_SET starts a bypass event task in a start-up task.

You must set the PROPROG wt event task with the program to the event and to the By-
pass attribute.

INTE_SET_1
IMTRE_SET

»— i EVEMT x_FRR |-

+— i MOCE

+— i_PAR1

+«— i_PARZ

e I =
Figure 26: Initializing and enabling a bypass event task via function block INTR_SET.

Parameter Input Value Range
i EVENT Interrupt hardware program number 8-bit signed
i MODE Reserve 16-bit signed
i PAR1 CPU timer (1,2) value multiplier to base 50us 16-bit signed
i PAR2 Reserve 16-bit signed
x_EN Block/enable the interrupt 1-bit
Parameter Output Value Range
x_ERR Error bit 1-bit
Description

Using FB INTR_SET, users can configure and activate various system-internal interrupt
sources. You can then use these interrupts in the program to activate event tasks.

An event number must be connected at input i EVENT. This number specifies the inter-
rupt source of the event task. If the interrupt source in question is a CPU timer interrupt,
you must additionally state a factor to the time base 50 us at inputi_PAR1.

You can use x_EN = FALSE to disable a previously activated interrupt.
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List of event numbers for event tasks:

Event Designation Level
0 CPU timer 1 14
2 CPU timer 2 13.
4 BACI process data 13.
5 Timer A 14
6 Timer A 13.
8 BACI process data 14
11 Sync-Signal 1 option module 14
12 Sync-Signal 2 option module 14

The event number at input i_ Event must be identical with the setting of the event task
within the resource. The Bypass attribute must be activated.

NOTE

A higher-priority interrupt interrupts a lower-priority one. For events 0 and 2, CPU timer 1 (or
2) interrupt, you must additionally state at input i_PAR1 the factor for time base 50 ps.
The higher-priority timer "CPU timer 1" (i_EVENT = 0) and the lower-priority timer "CPU timer

2" (i_EVENT = 2) can be used at the same time.

"Board timer A" high priority (i_EVENT = 5) and "Board timer A" low priority (i_EVENT = 6)
cannot be used at the same time.

Events "SYNC-Signal 1 option module" (i_ EVENT = 11) and "SYNC-Signal 2 option module"
(i_EVENT = 12) cannot be used at the same time. "BACI process data" low priority (i_ EVENT
= 4) and "BACI process data" high priority (i_ EVENT = 8) cannot be used at the same time.

In the case of eventsi_EVENT =4, 8, 11 and 12, you do not generally need to use INTR_SET,
since the INTR_SET block is already permanently integrated in FB "BACI_INIT" (see stan-
dard library "SYSTEM1_PLCO01_20bd00" (PROPROG wt Il) or "SYSTEM1_PLC01_30bd00"
(ProProg wt Ill) or above).

Example 1:

User POE (e.g. called "timer") is to be linked with the higher-priority CPU timer 1
(i_ EVENT = 0) and to be called cyclically at 5-ms intervals.

Implementation:

In the cold boot and warm start task, the system calls an INI-POE that contains the con-
figured INTR_SET.
The following formula applies to the timer interval:

Timer interval =i_PAR1 < 50 ps
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For the desired 5-ms interval, this yields: i_ PAR1 := (5000 us / 50us) = INT#100.
Representation of the configured and released INTR_SET:

IMNTR_SET_1
INTRE_SET

INT#0— I_EWEWT % _ERR |—_error

«— |_MODE
INT#100— i_PAR1
+— | PaR2

TRUE— %_EM

Figure 27: Function block INTR_SET: Starting a CPU timer 1 interrupt with a call interval of 5 ms.

This sets up and activates the interrupt during the PLC start-up procedure.

You must link user POE "timer" in group task within the BM4_O_PLCO01 resource as a
task type "EVENT" to event "CPU_Timer 1" with setting option "BYPASS":

Task settings for SHO3_30

Ewent:

X|
Brricrity: IEI_ Cancel |
W atchdog Time: IW ms Help |

— Stack: — Optians:
& L [T savE EPU
&+ MEDIUM
v BYPASS
€ Lamct [T MO SUSPEMD
" XLARGE =

Figure 28: Linking to event "CPU timer 1" as a bypass task.

Example 2:

Start the "Timer A" interrupt at 5 ms and generate the trigger signal at BACI signal output
"TRIGGER1":

By contrast with CPU timer 1 (or 2), you can also use board timer A as a trigger signal for
option modules that need the trigger signals. This is because you can only use "Timer A"
to both trigger a cyclical interrupt and carry out triggering.

First of all, you set up the event task within the BM4_O_PLCO01 resource via event "Timer
A" with event number 5 (or 6).

Q
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Within the cold boot/warm start task, the system initially calls FB "TIMER_A_INIT" twice
(see  standard library  "SYSTEM1_PLCO01_20bd00" (PROPROG wtll) or
"SYSTEM1_PLCO01_30bd00" (ProProg wt Ill) or above) and then calls FB "INTR_SET".

® The first call of "TIMER_A_INIT" sets up the timer for 5 ms.

® The second call connects the generated 5-ms signal to BACI output ,TRIGGER1"
which can then be processed by the option modules.

e The "INTR_SET" call then sets up and activates the timer A interrupt so that users can
run their POE synchronized with the generated 5-ms trigger signal.

TIMER & IMIT 1

TIMER_A_INIT
FALSE— x_MODE %_ERR —:_board_timer
LSINT#0— ws_SIGHAL . .
- {(*Board Timer A Period & ms*)
LIMT#19999— u_DIVIDER
o %_EMN_SIGNAL_OUT (*l_DMWIDER = (time period / 0,25 ps) -17)
TRUE— %_EN (* =(8000psf 025 ps)-1 = UINT#19949%)
TIMER & IMIT 1
TIMERE_A_INIT
TRUE— =_MODE % _ERR |—:_triggerl
ISIMNT#11— us_SIGRAL
* - == = *
| u_DIvVIDER ("us_SIGMAL = LINTHT BACI Cutput = TRIGGER1")
TRUE— x_EM_SIGHAL_ LT
TRUE—] =_EN
INTR_SET 1
INTR._SET
INT#5— i_EYEMT x_ERE |—x_error
=— i_MODE
s i_PAR1 (*Interrupt Board Timer A*)
& |_PARZ
TRUE— =_EM
Figure 29: Start of the "Timer A" bypass event task with a period of 5 ms and simultaneous use of "Timer A" as a trigger signal for

BACI option modules.
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4.5.2.2 Function block LED

You can use the LED function block from firmware library SYSTEM2_PLC01_20bd00
(PROPROG wt Il) or SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) (or above) to program
the b maXX drive PLC LEDs on the board.

LEC 1
LED

=— b |FDS

Figure 30: LED function block

Parameter Input Value Range
b LEDS LED set screen form 8-bit
Description

The LEDs on the left of the b maXX drive PLC board light up green; the ones on the right
light up red. Bits 0-3 of the 8-bit pattern at the LED input are output to the four LEDs as
follows:

H1 H2

®

green red
Bit 3 Bit 2

H3 H4

®

green red
Bit 1 Bit 0

Figure 31: LEDs of the BM4-O-PLC-01 option module

4.5.3 b maXX drive PLC data types

In a PROPROG wt project, data is exchanged between the b maXX drive PLC and the
option modules for b maXX drive PLC by means of variables of the appropriate data type.
User library BM_TYPES_20bd03 (PROPROGwtll) or BM_TYPES_30bd01
(ProProg wt lll) or above makes available a large number of ready-made data types
(structures and arrays). In general, these structured data types are used in the ready-
made standard and technology libraries, which makes it very easy to communicate with
the option modules.
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For this, the most important variables for the different functions and slots of the individual
option modules are defined in template BM4_O_PLCO01 ("File/New project.../Template for
BM4_O_PLCO1%).

This means that users only need to choose the slot-dependent variable from the template
that corresponds to the fitted option module and to connect it to the appropriate inputs
and outputs of the function blocks that are being used (that are available in the different
libraries for the option module).

In the libraries, reference will be made at the relevant locations to the data types of
BM_TYPES_20bd03 (PROPROG wt Il) or BM_TYPES_30bd01 (ProProg wt Ill) or above
that were used.

Users can and should of course use the predefined data types in BM_TYPES_20bd03
(PROPROG wt Il) or BM_TYPES_30bd01 (ProProg wt Ill) or above.

You cannot directly call the worksheet of BM_TYPES_20bd03 (PROPROG wt Il) or
BM_TYPES_30bd01 (ProProg wt Ill) or above in the project tree; however, you can view
the data types contained there by switching the tab in the footer of the project tree editor
from "Project" to "Libraries" and then doubleclicking on the BM_TYPES 20bd03
(PROPROG wt II) or BM_TYPES_30bd01 (ProProg wt Ill) or above worksheet:

(3 PROPROG wt 11 - bmaX¥_demo - [BM_TYPES_20bd03:] ':-:; =]
Eila Edit Wiew Project Build Objects Layout Online Extras Window 2 ==
= = DE N YRS 4 = fH

<) )
=
Tom L [ |
= JLL;;?'ESUTIL = DEKLARATION DER DATENTYPEM FiiR Fu‘nmmmsmusrnmil
i BiL kel DER BAUMUELLER EIELIOTHEE “EM_TYPES_xxbdix"
L Omegals 4
L6 SYSTEMZ_PLCOT_20b400 = TYPE
=M BM_TYPES_20bd032 & (* BOOL *}
225 Data Types 7 BODL_4_BMARRAY : ARRAY [0..3] OF BOOL;
] BM_TYPES_20nd03 = BOOL_5_BMARRAY : ARRAY [0..7] OF BOOL;
3 Logieal POUs - tr BVIE U
; SYSTEgr«H PLCT 205400 10 BYTE_4_BMARRAY - AREAY [0..3] OF BYTE:
=\ - = L1 EYTE_S_BMARRAY : ARRAY [0..7] OF BYTE;
& Ad) CéMsyne_PLEO1_20bd00 1z EYTE_l&_EMARRAY . ARRAY [0..15] 0F EYTE:
L2 BYTE_32_BMARDAY . ADDAY [0..31] OF EYTE:
14 BYTE_£4_BMAREAY . ADDAY [0..63] OF BYTE:
Ls BYTE_lZ8_BMARRAY : ARBAY [0..127] OF BYTE;
L6 BYTE_£56_BNARRAY . ARRAY [0..255] OF BYTE;
17 BYTE_G1Z BMARRAY : ARDAY [0..511] OF BYTE;
18 BYTE_1074_BMARRAY - LREAY [0..1023] OF BYTE; ¥
[l »
S Project | B POUs L Libraries | Hardwars | 0] Instances I BM_TYPES...
For Help, press F1 Line 13, Col 29 D: 656,3MB

Figure 32: View of Baumdiller data types "BM_TYPES_20bd03" that are integrated in your project.

You can access these data types when assigning variables via the variable dialog under
"Properties/Automatic variable declaration":

PROPROG wt II:

Click on the button ,Properties ...“ in PROPROG wt Il in variables dialog. The window
~LAutomatic Variables Declaration“ is opened.
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Automatic ¥Yariables Declaration x|
Block Warniable
Cancel
Uszage: Mame: gag
ViR x| || AT Hep |
™ RETAIN |
Data bype:
|BYTE_16_BMARRAY |
BYTE 16 BMARRAY
BvTE_256_BMARRAY
BYTE_32_BMARRAY
BYTE_4 BMARRAY
BYTE_46 BMARRAY
BYTE_B12 BMARRAY i
Comrment:
Figure 33: Automatic variable declaration.

ProProg wt IlI:

The automatical variable declaration is integrated in the variable dialog in ProProg wt Il1.

x
Ia_byte_array_setvalues j ' Local " Global
Cancel |
Data Type: Local W ariable Groups:
EYTE_16 EMARRAY =] B [Mair | Help |
Uzage: [alobal Y ariable Groups:
IU.-’-‘-.H j [~ BETAIM E@ Physical Hardware
|ritial walue: -8 CONFT
[0 address:
Drescription:
[~ EOD [T oPC [~ Show all vanables of worksheet
Figure 34: Declaration of variables
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When you create a PROPROG wt project using template BM4_O_PLCO01, the variables
for data exchange are already declared in the global variable worksheet. You will find one
(and sometimes two) variables per slot of the option module.

Example:

For initialization, option module BM4-O-IEI-01 needs settings in various registers.

With the option module in slot G, this yields the following variable declaration (that is al-
ready created in the template):

PROPROG wt II:
_IEI Ctrl Slot G AT $MB3.2258000 : IEI PLC_BMSTRUCT;
(* Option module IEI (BM4-O-IEI-01) ¥*)

ProProg wt lli:

EE Global_¥ariables:SH03_30.0_PLCO1 - |EI|£|

Hame Type Addrezs Iﬂ

EI_Ctrl_Slat_G IEl_PLC_BMSTRUCT MBS 2255000 |

«| | M
Figure 35: Declaration of variables

The complete register structure of IEl_PLC_BMSTRUCT is stored with its elements and
the data types used in BM_TYPES_20bd03 (PROPROG wt Il) or BM_TYPES_30bd01
(ProProg wt Ill) or above (extract):

% PROPROG wt II - bma¥%_demo - [BM_TYPES_20bd03:] =]
Ei\e Edit ¥iew Project Buid Objects Layout Online Extras Window 7 - ﬁ
D=E ke CEN@ES 4 2

i) &) w5
=
r— 2079 IEI_PLC_EBMETRUCT : j
= —qtg'aé'.asum_ 080 STENCT "
& B zos1 o 0 *)  w_RESERVEDO : WORD;
12 DmegalS Fosz ¢+ 2 *) w_LATCH STATUS_REG : WOED; (* Latch-3tatus-Register *)
L2 SvSTEM2_PLCOT_206d00 zog3 o 4 *)  ud_COUNTEER_LATCHL : UDINT; (* Counter-Latch-Register 1 *)
=R BM_TYPES_20bd03 Z084 i+ 2 *) ud COUNTER_LATCHZ : UDINT; {(* Counter-Latch-Register Z *)
5.2 Data Types zogs {* 1z *) ud_COUNTER_LATCHZ : UDINT; (* Counter-Latch-Register 3 *)
] [ERRREST205d03 ZE:: :: 16 *) ud_COUNTER_PRELOAD UDINT; {* C Preload-Regi ::
. 1ud | | : i cunter-Prelead-Register
; ?;ﬁiﬁalpp&uui 20beil0 z0s8 (¥ 20 *) w_RESERVEDZO : WOID;
- ! = zos3 (¥ 2z *) w_RESERVEDZZ : WORD;
+-A\d) CéNsync_PLED1_20bd00 =050 ¢+ 24 *)  w_BESERVEDZ4 . WORD;
2091 (¥ 28 *) w_RESENVEDZE : WOID;
2032 {* 28 *) w_LATCH3_DISAELE : WORD; (* Latch3-Latch-Disable-Register *)
093 {* 30 *) w_LATCHZ_DISAELE : WORD; (% Lacchz-Latch-Disable-Register *)
Fnad i* FF* w TATCHR ANCE - TIORMD - 1* TLat.chi-Tatbch-Nnce—Renister *1 hd
(] [ »
L] ] =] BM_TYPES...
[ 654, 7MB

Figure 36: Extract from the register structure of IEl_PLC_BMSTRUCT

The elements of variable IEI_Ctrl_Slot_G now form the tab of the option module in slot
G. For more information on using the option module, see the BM4-O-IEI-01 Operating In-
structions.
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NOTE

In the variable dialog, the system makes available the data types for assignment in a selection
dialog. In this connection, the individual data types of library BM_TYPES_20bd03
(PROPROG wt Il) or BM_TYPES_30bd01 (ProProg wt lll) or above are generally indicated

by the abbreviation"_BM" ( BMARRAY, BMSTRUCT, etc.) The library's worksheet is write-
protected and you can view it via the library tree (see above).

4.5.4 The Standard Function Block Libraries

The standard libraries contain function blocks (FBs) with the basic functionality for local
programming and configuration of the real-time response.

These function blocks are located in:

PROPROG wt II:
e SYSTEM1_PLC01_20bd00 (or above)
o BACI communication (process data, requirements data)
Function block for BACI (input, timer, output, trigger)
o USs® protocol interface module
o Code runtime measurement
e SYSTEM2_PLC01_20bd00 (or above)
o b maXX drive PLC firmware
o Firmware block LED
o Firmware block INTR_SET
o
o

o

3964R® protocol interface module
TER_x terminal blocks
e UNIVERSAL_20bd01 or above (regardless of the hardware)
© Dirive status and control via FB DRIVE1
o Extrapolators, ramp generators, position generators, Min-Max and limitation FBs
o Virtual leading axle FB TRAJECTORY_GEN1.

ProProg wt lllI:

e SYSTEM1_PLCO01_30bd00 (or above; for BM4-O-PLC-01)
o BACI communication (process data, requirements data)
o Function block for BACI (input, timer, output, trigger)
o Uss® protocol interface module
o Code runtime measurement

e SYSTEM2_PLCO01_30bd00 (or above; for BM4-O-PLC-01)

b maXX drive PLC firmware

Firmware block LED

Firmware block INTR_SET

3964R® protocol interface module

TER_x terminal blocks

e UNIVERSAL_30bd00 or above (regardless of the hardware)

O O O O o
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o Drive status and control via FB DRIVE1
o Extrapolators, ramp generators, position generators, Min-Max and limitation FBs
o Virtual leading axle FB TRAJECTORY_GEN1.

4.5.5 b maXX drive PLC technology components

You can extend the standard user libraries by adding complete drive functionality, i.e. the
technology components. These are:

® Technology component cam disk: PROPROG wt II: user library
CAM_PLCO01_21bd00 (or above)

ProProg wt Ill: user library
CAM_PLCO01_30bd00 (or above)

® Technology component register controller:PROPROG wt II: user library
REGISTER_PLCO01_20bd00 (or above)

ProProg wt IlI: user library
REGISTER_PLCO01_20bd00 (or above)

® Technology component winder: PROPROG wt II; user library
WINDER_PLCO01_20bd00 (or above)

ProProg wt Ill: user library
WINDER_PLCO01_20bd00 (or above)

The technology components offer drive functionality that provide a large number of appli-
cation solutions due to interconnection and multiple instantiation.

NOTE

For integration, all the user libraries of the technology components need data types
BM_TYPES_20bd03 (PROPROG wt II) or BM_TYPES_30bd01 (ProProg wt Ill) and above.

4.5.6 Inserting a User Library into a Project

In PROPROG wt, you insert user libraries in the project tree under libraries. If the library
in question is firmware, you must set .fwl when choosing the file format.
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NOTE

=i Librariez

- @

Bit_UTIL

Omegalds
STYSTEMZ_PLCO1_20bd00
BM_TvPES_20bd03

_ Data Types

%] BM_TYPES_20bd03

| Logical POUz
STYSTEMI_PLCO1_20bd00
] Data Typesz

|

o o e o P e R

Logical PO

BACL_IMIT [read-only]
BACI_PAR_READ [read-only]
BACI_PAR_wWRITE [read-only]
BACI_PD_COkM [read-anly]
BACI_PD_RECOMNFIG [read-only)
TIMER_A_IMIT [read-only]
TER_UUSS [read-only]

TIME_MEASURE_START [read-only)

TIME_MEASURE_EMD [read-only]

UNI‘-.TEFES:’-'-.L_EEII:udEH
] Data Typesz

|

Logical PO

DELAY _# [read-anly]

DELAY =i [read-only]

DELAY i [read-only]

DELAY _di [read-only]

DELAY b [read-only]

DELAY _w [read-only]

DELAY _d [read-only]

DARMET [read-only]
ExTRAPOLATORT_di [read-only]
ExTRAPOLATORZ_di [read-only]
ExTRAPOLATOR 3 di [read-only]
LATCH_EDGE _w [read-only]
LATCH_EDGE_si [read-anly]

@F‘rnject

Figure 37:

%0 POUs |} Libraries Hardware

Standard selection of user libraries, firmware and data types using the libraries filter

Libraries for PROPROG wt are delivered as packed (ZWT format) files). You must unpack the
ZWT file under PROPROG wt. When unpacking the file, the system automatically stores the
write-protected library in the specified PROPROG wt library path (Tools > options menu). In

PROPROG wt Il an untitled project displays that you should close without saving it. In
ProProg wt Il a project will be created with the name of the ZWT file. This project is no longer

required.
The system automatically unpacks the firmware libraries to the firmware library directory of
PROPROG wt.
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4.6 BACI system description for the b maXX drive PLC

4.6.1 Direct access to the BACI hardware from the b maXX drive PLC

BACI is a bus system with several slots between which data must be exchanged. In this
context, as well as being connected to the common BACI-BUS by the BACI signals, every
modaule is also connected by dual-port RAM.

A differentiation is made between the BACI-Master (b maXX controller and b maXX drive
PLC) and the BACI-Slave. Only BACI-Masters can access the option modules that are
assigned to them across the BACI-BUS. BACI-Slave option modules cannot access each
other let alone the BACI-Master. Each individual option module can use its own dual-port
RAM to query and evaluate the data that the master wrote.

The b maXX drive PLC represents itself to the b maXX controller as a BACI-Slave, which
means that only the controller can access the PLC via the BACI-BUS. The PLC can use
its own dual-port RAM area to evaluate the data that the controller wrote.

Slot overview BACI of the option module in the b maXX 4400 unit:

BACI - BUS

SLOTF

(b maXX controller)

SLOT G

SLOTH
(b maXX PLC)

SLOT J

SLOT K

SLOTL

SLOT M

Figure 38: Slot overview
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From the PLC's point of view, it is only possible in the application to contact BACI slots G
to M to communicate with the option modules that are assigned to the PLC. Itis also pos-
sible to access SLOT H (the preferred PLC slot) via BACI if the PLC itself is fitted in an-

other slot.
Slot Assigned IEC 61131-3 range (max.)
SLOT G %MB 3.20000000 - %MB 3.20262143
SLOTH %MB 3.30000000 - %MB 3.30262143
SLOT J %MB 3.40000000 - %MB 3.40262143
SLOTK %MB 3.50000000 - %MB 3.50262143
SLOTL %MB 3.60000000 - %MB 3.60262143
SLOT M %MB 3.70000000 - %MB 3.70262143
b maXX drive PLC's own | %MB 3.90000000 - %MB 3.90262143
dual-port RAM range

NOTE

The PLC can only ever access SLOTSs on a different option module. To evaluate the data from
the controller, the PLC must not contact its own slot range in which the PLC itself is located;
rather, it must always proceed over its own dual-port RAM range (%MB 3.90000000 - %MB
3.90262143).

In the application, you can then assign a software structure that describes the memory and
register structure of an option module and which is used in a ready-made library to a variable
that points to the slot that is used.

Global variables of this type are already appropriately predefined in the BM4_O_PLCO01 tem-
plate in PROPROG wt in the "Global_Variables" global variable sheet such that, depending
on the option module and the slot that is used, users only need to connect to the library com-
ponents that are in use. In future, the configurator — which will be integrated at a later expan-
sion stage of PROPROG wt for the b maXX drive PLC — will automatically carry out these
tasks. This means that users will no longer have any contact with the SLOT ranges mentioned
above.

For further explanations of the structures and functions of the option modules, refer to their
respective operating instructions and application manuals.

4.6.2 Process data communication between b maXX controller and b maXX drive PLC,

synchronization to a common BACI hardware signal source

In the case of process data communication between the b maXX controller and the
b maXX drive PLC a basic differentiation is made between two applications:

1. Process data communication between the b maXX controller and the b maxXX drive
PLC is on a direct basis with the controller and the PLC not being synchronized to a
BACI hardware signal. This means that the controller itself triggers the interrupts on the
PLC for communication every time, taking into account the set actual value period after
processing of its own controller actual value channel. This prevents the controller and
the PLC accessing the BACI at the same time and means that communication is al-
ways synchronized between the two devices.
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To deal with this case, you must connect at FB "BACI_INIT" of library
SYSTEM1_PLCO01_20bd00 (PROPROGwtIl) or SYSTEM1_PLCO1_30bd00
(ProProg wt 1l1) or higher at input i_EVENT event INT#4 ( priority level 13) or INT#8
(priority level 14) and must also create a task with the same event in which process
data communication to b maXX controller via FB "BACI_PD_COMM" is to run.

Process data communication directly by
b maXX controller (MasterCS_Actual1):

b maXxX controller

process data BACI - BUS

SLOTF Actual Value
MasterCS_Actuall

.
P

SLOT G Y

b maxXX PLC
process data

EVENT 4 or 8
SLOTH -
BACI_PD_COMM
Figure 39: Process data communication

2. Direct synchronization to a common source:
In general, the system requests that several controllers — if they are running on an in-
terconnected basis, for example — must run synchronized with one another. You can
achieve this by synchronizing all the controllers to a common BUS signal (e.g using a
common CANsync ring) that is generated at one location and which the option modules
switch through to the respective local BACI buses of the b maXX controllers (preferably
to BACI signal SYNC1).

Using case 1 as the basis, this would mean that an option module synchronizes the
b maXX controller, which, after processing its assigned actual value channel with its PLC
process data, also exchanges data on a synchronized basis.

However, since a certain dead time is involved due to the duration of processing in the
controller and since it is usually necessary in any case to exchange (field bus) data on a
synchronous basis with the option module that passes on or generates the signal to the
b maXX controller, in practice a different procedure is chosen: You synchronize both the
controller and the PLC directly to the same hardware signal (usually BACI signal SYNC1).

As a result, you can achieve better synchronization of all the controllers and PLCs since
it is only hardware-dependent.

For this case 2, you must connect on FB "BACLINIT" of library
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher at input i EVENT event INT#11 (use priority level 14, SYNC1
signal from the BACI) or INT#12 (use priority level 14, SYNC2 signal from the BACI) and
create an event-like task in which process data communication with the b maXX controller
is to run via FB "BACI_PD_COMM" and possibly additional field bus communication is to
take place with the option module that triggered the event.
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Prozess data communication by SYNC1-signa: Process data communication by SYNC2-signal:

b max controller b max cantroller
Progess datz BACI - BUS Progsss cata BACI - BUS
SLOTF | T Actalvale SLOTF —H Actual Value
A sumesicl, A Swcse
Syne- j—| =3 [N Sync- j—| =3
Offset=-25 s Offset=- 255
f | A
CANSyne CANSyne
SLOTG| — [ [sicsiym SLOT G SYNC-Signal
SYNCT §¥NC2,
4 L4
Y Y
b maix PLC b mai PLC
Process data EVENT 1 Process data BENT 2
SLOTH —lu— X SLOTH —YU— X
BACI_PD_COMM BACI_PD_COMM
Figure 40: Process data communication via a SYNC1 or SYNC2 signal

You should, however, take into account that in the case of a "Sync-Offset = 0" controller
parameter that is preset by default, both the controller and the PLC try to access the BACI
data at the same time when exchanging process data and this results in an access con-
flict. To offset the access instants of the controller and the PLC to the BACI, you must set
a negative Sync-Offset of -25 ps in the controller. This ensures that processing of the ac-
tual value channel in the controller is always completed and the current actual values from
the controller are available to the PLC when it processes the interrupt that the BACI signal
triggered.

Refer to the descriptions of FBs "BACIL_INIT" and "BACI_PD_COMM" of library
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher for information about the necessary settings for synchronization
of both cases in the controller and the PLC.

4.6.3 b maXX drive PLC interrupt sources that the application can use

For the b maXX PLC, you can represent hardware signals from the BACI, write accesses
from the controller to the PLC, and various PLC-internal sources such as the CPU timer
or interrupt sources that can be linked to specific program sections of an application via
the event selection of the EVENT-BYPASS task.

Q
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INFORMATION ON EVENT BYPASS EVENT TASKS

If you insert an EVENT task type in PROPROG wt I, you must also set the "BYPASS" at-
tribute.

Since EVENT-BYPASS tasks are called directly by the event and are not monitored by the
runtime system, the "interval" and "watchdog time" settings in task management are mean-
ingless and are ignored.

Apart from this, you must in principle not set any breakpoints or activate an address status in
the program sections that are linked to an EVENT BYPASS task.

You must set up an interrupt source during the PLC's cold boot/warm restart stage either by
means of function block "BACI_INIT" (for events ,4*, ,8% ,11% and ,12“ see the standard li-
brary SYSTEM1_PLCO01_20bd00 (PROPROG wtlIl) or SYSTEM1_PLCO01_30bd00
(ProProg wt 1ll) or higher) or of "INTR_SET" for events ,0%, ,2% ,5% ,6“ (see standard library
SYSTEM2_PLCO01_20bd00 (PROPROG wt II) or SYSTEM2_PLCO01_30bd00 (ProProg wt I1I)
or higher). Only then, in PLC status "RUN" when the event occurs, can the system call the
program section that is assigned in the EVENT BYPASS task.

Due to the assignment of an event to a program section, this section is always synchronized
and the system processes it at the same periods as the event source.

Representation of all the EVENTS on the BM4-O-PLCO01 option module that can trigger
an interrupt:

SLOTH: BACI -> bmaXX PLC
BACI - BUS
CPU- i
EVENT
CPU-Ti 1
#0 | imer CPU-
#2 ‘CPU-Timerz TIMER
FB BACI signals
#5oder#6 [GLIrA g | TIMER A INIT
TA-Signal
TIMER_BASE 4 MHz |
#4 oder #8 <§ACI process data MasterCS_Actuall *)
#11 <SYNC-Sign_d 1 option mocule < SYNC1
#12 <SYNC$ignd 2 option module SYNC2
Level 13: Event #2, #4, #6 ¢
Level 14: Event #0, #5, #3, #11, #12
*} : not “really’” a BACI HW signal input:
the event is caused by b maXX controller
writing to the PLC

Figure 41: Representation of all EVENTS
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Detailed configuration options for the Timer A EVENT by choosing the BACI signal via the
INPUT function of block "TIMER_A_INIT" and applying to the internal TA signal:

SLOTH: BACI -> b maXX PLC
BACI - BUS
CPU- FB
EVENT TIMER_A_INIT ,AL
. SYNC1
>_<_ Q ‘_"“ SYNC2
TRIGGER1
~ = : TRIGGER2
S = [ A
E ":‘ "‘ INTB
Timer A & Q [ INTC
#50dorss  [———1T) T le— X [N
o) Q |e—BNE
— <_INIF—
i) Q. [ INT_REG
) = 2 MasterCS_Setl %)
p—y MasterCS_Actuali *)
(m] S |« M:st:rCS_S:ﬂ 2)
E ] MasterCS_Actual2*)
Level 13: Event #6 T'MER—BASEM i
Level 14: Event #5
*} : not“nreally” a BACI HW signal input:
the event is caused by b maXX controller
writing to the PLC

Figure 42: Detailed configuration options

4.6.4 Generating BACI signals via function block TIMER_A_INIT

You can also configure the b maXX drive PLC for BACI signal output (b maXX drive PLC
-> BACI); in this case, it can function as a trigger source for other option modules, for ex-
ample.

In this connection, the signal source is generated either on the PLC itself or it comes from
another BACI signal that is rerouted via the PLC and may, if necessary be stepped-down
(see the description for function block "TIMER_A_INIT" of library
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher).

Configuration options for generating BACI signals by injecting the internally generated TA
signal to the BACI signal line via the OUTPUT function of block "TIMER_A_INIT":
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SLOT H:

b maxXX PLC -> BACI

TIMER_A_INIT

BACI - BUS
FB

TA-Signal
_>

SYNC1
SYNC2
TRIGGER1
TRIGGERZ
INTA

INTE
INTC
INTD

INTE

INTF

W

Enable/Disable

<« YYYYYVYYYY o

Figure 43: Configuration options for generating BACI signals

By calling the OUTPUT function several times, you can multiplex the internal TA signal to

different BACI signals
You can reroute BACI

at the same time.

signal via the PLC (if desired with signal division) by appropriately
combining the INPUT and OUTPUT functions of "TIMER_A_INIT" (see the

"TIMER_A_INIT" description).

4.6.5 "TIMER_A_INIT" function block
Description of function block "TIMER_A_INIT" of library SYSTEM1_PLCO01_20bd00
(PROPROG wt Il) or SYSTEM1_PLCO01_30bd00 (ProProg wt IIl) or higher.
The function block for BACI has several functions:
Function Description
INPUT You can choose a BACI signal, divide it and multiplex it to the
internal TA line and, if desired, use it to trigger a
TIMER_A_Interrupt.
TIMER INPUT function: By selecting the "4MHz" source
(= time base of Timer_A) and stating a divider value, you can
generate virtually any cycle signal. If desired, you can use it to
trigger a TIMER_A_Interrupt.
OUTPUT The internal TA line is switched to a selectable BACI output.
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Function

Description

TRIGGER

If you combine the TIMER function with the OUTPUT function,
you can switch the generated cycle signal to one or more BACI
outputs.

Enable/disable
OUTPUT signal

You can disable BACI outputs and enable them again on selec-
tive basis.

NOTE

on the TIMER_A_INIT block:

Application: It can be integrated at the initialization stage (cold boot/warm restart task) as well
as in the DEFAULT task or in any cyclic task you like.

In this connection, you can place the block several times at different locations or several times
successively to install the corresponding individual function.

If you use the block in the cyclical section, the system must set input x_EN back to FALSE
after activating the function so that the TIMER can run or the divider can carry out division!

Parameter input Data type Description

x_MODE BOOL Selection of the basic function (signal direction)

us_SIGNAL USINT signal source/destination

u_DIVIDER UINT Divider value

x_EN_SIGNAL_OUT BOOL Enable/disable the output signal when the OUT-
PUT function is selected

x_EN BOOL Enable the block

Parameter output Data type Description

x_ERR BOOL Error bit

Input x_MODE:

Using x_MODE, you can choose the basic function:

x_MODE = FALSE (us_SIGNAL = signal source): INPUT, TIMER functions. => The sys-
tem generates an internal TA signal.

x_MODE = TRUE (us_SIGNAL = signal destination): Enable/disable OUTPUT, TRIG-
GER, OUTPUT signal. If the BACI output has been released, the internal TA signal is
switched through to the specified BACI signal destination.
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Input us_SIGNAL:

For x_MODE := FALSE: | Selection of
us_SIGNAL := signal source:
USINT#0 4 MHz
USINT#1 MasterCS_Set1
USINT#2 MasterCS_Actual1
USINT#3 MasterCS_Set2
USINT#4 MasterCS_Actual2
USINT#5 INTA

USINT#6 INTB

USINT#7 INTC

USINT#8 INTD

USINT#9 INTE
USINT#10 INTF

USINT#11 TRIGGER1
USINT#12 TRIGGER2
USINT#13 SYNC1
USINT#14 SYNC2
USINT#15 INT_REG

>15 Not allowed
For x_MODE := TRUE: |Selection of
us_SIGNAL := BACI signal destination
USINT#0 - USINT#4 Not allowed
USINT#5 INTA

USINT#6 INTB

USINT#7 INTC

USINT#8 INTD

USINT#9 INTE
USINT#10 INTF

USINT#11 TRIGGER1
USINT#12 TRIGGER2
USINT#13 SYNCH1
USINT#14 SYNC2

> 14 Not allowed
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Input u_DIVIDER:
Is only evaluated with the INPUT and TIMER functions (x_MODE = FALSE).

u_DIVIDER indicates the ratio with which the input signal is divided. In this connection,
the following division formula applies:

Internal TA signal := us_SIGNAL / (u_DIVIDER + 1)

In the case of u_DIVIDER = 0, this means that the external BACI signal is switched
through directly on a 1:1 basis to the internal TA signal, i.e. the signal is not divided.

Input x_EN_SIGNAL_OUT:
Is only evaluated with the OUTPUT and TIMER functions (x_MODE = TRUE).

The internal TA signal is switched to the selected BACI output (x_EN_SIGNAL_OUT :=
TRUE) or is disabled again (x_EN_SIGNAL_OUT := FALSE).

The internal TA signal can be output to several BACI outputs by means of several suc-
cessive block calls and different BACI destinations.

Input x_EN:

You use x_EN = TRUE to install the respective function. In the case of x_EN := FALSE,
the system does not process the block. If the block is executed cyclically, the system
should reset input x_EN to FALSE after activation of an individual function so that the
TIMER can run or the BACI input signal can be divided.

Output x_ERR := TRUE:
Selection of the BACI destination is not supported!

Detailed explanation of the functions:

INPUT special function: TIMER (x_MODE := FALSE and us_SIGNAL := USINT#0):

A timer basis of 4 MHz is permanently preset. Formula for calculating the time period:
Time period = (u_DIVIDER + 1) x 0.25 ps.

Minimum value for "u_DIVIDER": UINT#999 => Time = 250 s

Maximum value for "u_DIVIDER": UINT#65535 => Time = 16384 us

Formula for calculating u_DIVIDER with the specified time period:
u_DIVIDER = (time period / 0.25 ps) - 1

If you want the timer to trigger an interrupt via the internally generated TA signal, the sys-
tem must, after calling the timer function via "TIMER_A_INIT", execute system function
block "INTR_SET" (see firmware library SYSTEM2_PLC01_20bd00 (PROPROG wt Il) or
SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) or higher) with parameters: i_EVENT :=
INT#5 (bzw. i_EVENT := INT#6) for TIMER A. (The other parameters i_MODE, i_PAR1
and i_PAR?2 are ignored).

In this connection, you should choose a time period that is not too low or too high; other-
wise, the next cyclical interrupt may already be pending before the currently running one
has been completed. Since the interrupts are set up as high-priority bypass interrupts,
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only this interrupt runs and the PLC goes offline (-> The other application "no longer re-
sponds").

To avoid this, you are advised to set an interrupt interval of at least 250 us. This corre-
sponds to a "u_DIVIDER" value of >= UINT#999.

Special function: TRIGGER

If you combine the TIMER function with the OUTPUT function, you can switch the gener-
ated cycle signal as a trigger signal to one or more BACI outputs.

1. Call of the TIMER function:

A timer basis of 4 MHz is permanently preset. If you connect a divider value at input
"u_DIVIDER" that is less than UINT#3, the system generates a continuous LOW signal
at the internal timer output TA. If after this, you want to output the internal TA signal using
the OUTPUT function to the BACI (e.g. a PLC function as a BACI trigger source), you

should first enter in the INPUT function at least one value greater than UINT#7 to ensure
that you do not violate the BACI-BUS timing.

Formula for calculating the time period:

Time period = (u_DIVIDER + 1) x 0.25 ps.
Minimum value for "u_DIVIDER": UINT#8 => Time = 2.25 us
Maximum value for "u_DIVIDER": UINT#65535 => Time = 16384 us

Formula for calculating u_DIVIDER:

u_DIVIDER = (time period / 0.25 ps) -1
If you want the trigger pulse to also trigger an interrupt, it is advisable to set an interrupt
interval of at least 250 ys. This corresponds to a "u_DIVIDER" value of >= UINT#999.
2. Call of the OUTPUT function (BACI destination = USINT#11 (Trigger 1)): see below

OUTPUT special function: Enable/disable BACI signal:

If you want to output the internally generated TA signal to several BACI outputs at the
same time, the system can call the block several times in succession using the respective
BACI destination and "x_MODE := TRUE" as well as "x_EN_SIGNAL_OUT := TRUE" for
driver enable. Using "x_EN_SIGNAL_OUT := FALSE", you can reverse the enable on a
selective basis.

Internal TA signal is intended to generate an interrupt:

After parameterizing "TIMER_A_INIT", system function block "INTR_SET" (see firmware
library SYSTEM2_PLCO01_20bd00 (PROPROG wtlIl) or SYSTEMZ2_PLCO01_30bd00
(ProProg wt Ill) or higher) must be executed with parameters: i_EVENT := INT#5 (or
i_EVENT := INT#6) for TIMER A. (The other parameters i_ MODE, i_PAR1 and i_PAR2
are ignored).

Example application 1:

The b maXX drive PLC on the SYNC1 line is intended to generate for a BM4-O-IEI-01
option module a trigger signal with a 2-ms period. A PLC program section is to be execut-
ed synchronously with the generated trigger signal.
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1. Step: generate an internal TA signal via the timer function with a time period of 2 ms:
Execute FB "TIMER_A_INIT" with: x MODE: = FALSE; us_SIGNAL := USINT#O; (for
timer function); u_DIVIDER = (2000 ps / 0.25 ys) -1 = UINT#7999;

2. Step: Output the TA signal as a trigger signal to SYNC1:
Execute block "TIMER_A_INIT" with: x MODE: = TRUE; us_SIGNAL := USINT#13;
(for target selection SYNC1); x_EN_SIGNAL_OUT := TRUE;

3. Step: Execute block "INTR_SET" with i_EVENT := INT#5.

=> By creating an EVENT BYPASS task with event ,5% you can execute a PLC pro-
gram synchronously with the trigger signal.

Example application 2:

You want input BACI signal TRIGGER1 to be divided by a value of 10 and then to be
switched back to output BACI line TRIGGERZ2; apart from this, the divided signal should
trigger an interrupt.

1. Step: TRIGGER1 -> 1:10 -> internal TA signal:
Execute FB "TIMER_A_INIT" with: x_MODE: = FALSE; us_SIGNAL := USINT#11; (for
selection of TRIGGER1) u_DIVIDER := UINT#9; (For division ratio of 1:10)

2. Step: internal TA signal -> TRIGGERZ2:
Execute block "TIMER_A_INIT" with: x_MODE: = TRUE; us_SIGNAL := USINT#12;
(for selection of TRIGGER2); x_EN_SIGNAL_OUT := TRUE;

3. Step: Execute block "INTR_SET" with i_ EVENT := INT#5.
=> By creating an EVENT BYPASS task with event ,5% you can execute a PLC pro-
gram synchronously with the divided signal.
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TIMER_&_INIT_1

FalLsE w_Timeralnit_ERR
LSINT#11

LIMT #0

TRUE

TIMER_&_INIT_1

TRLUE x_Timeralnit_ERR

LISIMT #12

TRLE

TRUE

INTR_SET_1

INT #5 H_Brr

Figure 44: The TRIGGER1 signal triggers every tenth time the TRIGGER?2 signal and the TRIGGER1 sig-
nal triggers the EVENT BYPASS task ,5*

4.6.6 Sample Configurations

Depending on the option modules that you use and on the synchronization requirements,
you need different configurations for process data communication between the b maxX
controller and the PLC, for managing interrupt sources and for providing and processing
trigger and sync signals.

The following examples can be used for the majority of applications:

Example A:

Implementing process data communication between the b maXX controller and the PLC.

The controller functionality "MasterCS_Actual1" (controller's actual value channel) car-
ries out synchronization.
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NOTE

A SYNC1 signal should be formed on the PLC from the same source; this signal then trig-
gers the BM4-O-IEI-01 option module.

An option module can be synchronized to event "MasterCS_Actual1" (actual channel of the
controller) via the PLC by relocating this event to a BACI signal (e.g. SYNC1)!
Example B:

Implementing high-precision BACI process data communication by generating the
SYNC1 signal and triggering a BM4-O-IEI-01 option module at the same time and trigger-
ing the b maXX controller via the SYNC1 signal.

Example C:

Implementing BACI process data communication within a CANsync event task and trig-
gering a BM4-O-IEI-01 option module as well as the b maXX controller via synchronizing
signal SYNC1.

Example D:

Setting up a timer event task for a cyclical call in which the system is to process serial
RS485 communication (via the 9-pin female Sub-D connector on the b maXX drive PLC
BM4-0O-PLC-01 interface X1). The function blocks for cyclical communication are placed
in a POE that is assigned to this task.

NOTE
Code runtime measurement is recommended for optimizing the run times of process data.
(For more details on this topic, see >Code runtimes < from page 108 onward)

You can carry out this measurement using FBs TIME_MEASURE_START and
TIME_MEASURE_END from library SYSTEM1_PLC01_20bd00 (PROPROG wtll) or
SYSTEM1_PLCO01_30bd00 (ProProg wt IIl) or higher.
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4.6.7 Example A: Implementing BACI process data communication within a BACI event task

BACT IMIT 1

Cold boot/warm restart task:

O
_PLC_Init— 3ASE BASE— PLC Init
NT #6— | EVENT i ERR | —i Pari nit ERR
UINT#1000— U CYCLE TIME % ERR — Pari Init FRR SLOTH: BACI -> bmaXX PLC
UINT#3331— LLWRLPAR MR 3.GK |—»_Baci_Init_OF BACI - BUS
UINT #3332— L_WWR_PAR_NR1
UINT#3233— U WR_PAR MNR2 CPU_ i
UINT#3334— L_wR_PAR_NR3 EVENT
o UWR_PAR,_TR4
| L_WR_PAR RS " TIMER
o LWR_PAR_ PG —
o LLWR_PAR_NR7 FB
#5 oder #6 TIMER_A_INIT
e U WR_PAR_MRS
#— L_WR_PAR_MRO
o U WR_PAR_NR1D
- dioder #3 éACIEueEsmta ‘ MasterCS_Actuall
o U WR_PAR NRI1
A1
o— L_nR_PAR_NRTZ 412 I
o UWR_PAR_NR13 $
o LLRPAR R4 Level 14: Event #8
o U WR_PAR RIS
*}: not “really” a BACI HW signal input:
UINT#3331— u_RD_Pak_HRO the event is caused by b maXX controller
writingto the PLC
UINT #3322—| L_RD_P4F_HRL
Figure 45: Initialize via the BACI interface process data communication between the b maXX controller and the b maxX drive PLC
The block is called once during the initialization stage (cold boot/warm restart task).
Interconnection:
Global variable " _PLC _Init" is already predefined appropriately in the BM4_O_PLCO1
template in PROPROG wt in global variable sheet "Global_Variables"; this variable is a
placeholder for the b maxXX drive PLC's own DPRAM range (this is used for controller
communication).
u_CYCLE_TIME = UINT#1000 sets a cycle time of 1000 us.
i_EVENT = 8 initializes event "BACI process data" and interrupt level 14 (high priority).
Effect: For process data communication, parameter numbers 3331-3334 are set up as
target and actual values. Every time the controller operates event "MasterCS_Actual1”
(= actual value channel of the controller) interrupt event ,8“ is executed (see the repre-
sentation to the right of the "BACI_INIT" call).
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PROPROG wt II:

FB "BACI_INIT" is stored in library SYSTEM1_PLCO01_20bd00 (or higher) and it uses li-
brary BM_TYPES_20bd03 or higher and firmware library SYSTEM2_PLC01_20bd00 or
higher. Firmware block "INTR_SET" is a component of block "BACI_INIT".

ProProg wt lIl:

FB "BACI_INIT" is stored in library SYSTEM1_PLCO01_30bd00 (or higher) and it uses li-
brary BM_TYPES_30bd01 or higher and firmware library SYSTEM2_PLCO01_30bd00 or
higher. Firmware block "INTR_SET" is a component of block "BACI_INIT".

* TIMER_A_INIT: INPUT-Function BACI - BUS
( A _ SLOT H: b maXX PLC
BACI-Signal "MasterCS_Actual1" --> TA-Signal *) ol B fisiohalaloloholol Rl ol ” “‘
TIMER_g_INIT_L , TIMER_A_INIT_1 * '
1
% _Timeralnitl_FRR : E“ -y
] L =
USINT #2 X ) =
L] _— —
TA-Signal | = =
-t = <
] =| - @
1 = E-
TRUE ! = = Mestes G S
! F S [MastercS_Actuall 9
1 E T L
1
1
L] [}
] 1
- L]
" TIMER_A_INIT: QUTPUT-Function , k '
] L]
TA-Signal --> BACI-Signal "SYNC1" ™) ’ :
1
TIMER_A_INIT_2 : TIMER_A_INIT_2 *
] O
TRUE s _TimerAlnit2_FRR l - >
] Q = JIN.QJ_’
USINT #13 ‘ » in -
' O — 1
L] —
B N - <~
1 Lo
TRUE . = ==
: TA-Signal =] E )
TRUE ' = e
] Ll
: L
]
L] ] A
lasasmaananmannan 1
=) “[
not “really” a BACI HW signal input
the event is caused by b maXX controller writing to the PLC
Figure 46: Global function of TIMER_A_INIT calls: Every time the controller operates event "MasterCS_Actual1" (= actual value chan-

nel of the controller), the PLC generates a BACI-SYNC1 signal for triggering the BM4-O-IEI-01 option module.

The blocks are called once during the initialization stage (cold boot/warm restart task).

To the right of the calls, you can see how the signal points on the PLC are switched to
achieve signal change-over via the PLC hardware.

Step 1 (call "TIMER_A_INIT_1"):
Interconnection: x. MODE unused (= FALSE) and us_SIGNAL = USINT#2:

Effect: BACI signal "MasterCS_Actual1" is switched undivided onto the PLC-internal TA
signal:
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Step 2 (call "TIMER_A_INIT_2"):

Interconnection: x MODE = TRUE, x EN_SIGNAL_OUT = TRUE and us_SIGNAL = US-
INT#13:

Effect: The internal TA signal is interconnected to the BACI-SYNC1 signal and output to
the BACI.

FB "TIMER_A_INIT" is stored in library SYSTEM1_PLC01_20bd00 (PROPROG wt Il) or
SYSTEM1_PLCO01_30bd00 (ProProg wt Ill) or higher.

® Triggering a BM4-O-IEI-01 option module via a SYNC1 signal: See the technical de-
scription of the BM4-O-IEI-01 module.

Process data communication in the BACI process data BYPASS task:

BACI_PD_COMM_1

_PLC_Init _PLC_Init
di_solld i_isto
di_solll i_istl
di_soll2 i_ist2
di_soll3 i_ist3

ﬂ
Ewent: 8 BAC process data Lewvel; 14j | ok I
3 d -
Pricrity: 4 E;E[IV;ncess data Level 13 Cancel |
5 Timera Lewel: 14
B Timerd Level 13 |
Wiatchdog Time: 2 [;;ﬂeied BvE Help
8 BAL| process data
Stack: 3 lBSEl\-’d
10 reserved
 SMaLL 11 SYMC signal 1 option madule Level: 14 —
& MEDILM 12 SYMC signal 2 option module Level: 14 7
¥ BrPASS
 LARGE
 XLARGE " WO SUSPEMD
TRELIE ¥ _SYNC_Berr
i_CYc_err
¥_CYC_Err
Figure 47: Carrying out process data communication
By means of block "BACI_PD_COMM" in a POE that was assigned event 8 process data
Level 14", the system now cyclically transfers every 1000 us the target and actual values
of the set parameters (in our Example A, these are parameters 3331-3334).
FB "BACI_PD_COMM" is stored in library SYSTEM1_PLCO01_20bd00 (PROPROG wt II)
or SYSTEM1_PLCO01_30bd00 (ProProg wt Ill) or higher.
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4.6.8 Example B: Implementing BACI process data communication via a self-generated SYNC1 signal

Implementing high-precision BACI process data communication by generating the
SYNC1 signal and triggering a BM4-0O-1EI-01 option module at the same time and trigger-
ing the b maXX controller via the SYNC1 signal.

The TIMER_A_INIT block is used to set timer A to 1 ms and to switch it to the BACI-
SYNC1 signal; this is so that the controller and the BM4-O-IEI-01 option module (and also
the PLC!) can synchronize this signal:

The SYNCH1 signal activates event ,11 SYNC signal 1 option module Level 14" and car-
ries out process data communication with the b maXX controller in the associated POE.

Cold boot/warm restart task:

(" TIMER_A_INIT: function timer
Timer A should have a time period of exactly 1 mSec:
=> u_DIVIDER = (time period /0,25 ps) - 1 = 3999 )

TIMER_&_TMIT_1
TIMER_&_INIT

¥_MODE

-— K _ERE —x TimerAlnitl_ERR

USINT #0—— us_SIGHNAL
UINT #2990— u_DIVIDER
+— x_EMN_SIGMAL_OUT

TRUE— ®_EM

Figure 48: Set up timer A to a 1-ms period

The block is called once during the initialization stage (cold boot/warm restart task).

(" TIMER_A_INIT: function OUTPUT
TA-Signal -> BACI-Signal "SYNC1" )

TIMER_&_INIT_Z2

TIMER_A_IMIT
TRUE— ¥_MODE ¥_ERR —x_TimerAlnit2_ERFE
USIMNT #13—— us_SIGHAL
o U_DIVIDER,
TRUE— x_EM_SIGHAL_OUT
TRUE— ¥_EM
Figure 49: Output to SYNC1-BACI signal:
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The block is called once during the initialization stage (cold boot/warm restart task).

BACT_IMIT_1

_PLC_Init PLC_Init

INT#11 i_Baci_Init_ERR
UIMT #1000 x_Baci_Init_ERR
UIMT #3331 ®_Baci_Init_OK
UIMT #3332
UIMT #3333

UIMT #3334

UIMT #3331
UIMT #3332

UIMT #3333

Figure 50: Set up process data communication to the controller via the SYNC1 event. u_ CYCLE_TIME =
UINT#1000 sets a cycle time of 1000 ps. i_EVENT = 11 initializes event "SYNC-Signal 1 option
module level 14 (high priority)".

The block is called once during the initialization stage (cold boot/warm restart task).
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Process data communication in the SYNC signal 1 option module BYPASS task:

BACI_PD_COMWM_1

BACI_PD_COMM
_PLC_Init— BASE _BASE— PLC_Init
di_sollo—{ di_WR_WaLUED di_RD_WALUED |—di_istD
di_solll— dilWR VALUEL  di RD WALUEL |—di_istl
di_sollz—{ di WR_WALUE2 di RD_WaALUEZ |—di_ist2
di_solli— dilWR VALUES  di RD_WALUES |—di_ists
x| o diWR_VALUE4 i RD_VALUE# |-
Event: [11 SYNC signal 1 cption module Level 14 =] [ ok | | di_WR_WALUES  di_RD_WALUES |+
3 d =
sy 4 BAC process dets Levet 13 Cancel o diWR_VALUES  di_RD_VALUES |-
5 Timer & Lewvel 14
Yol T £ Timerh Level: 13 o di WR_WALUE? di_RD_WALUET o
= AIEeea e 7 reserved el
8  BACl process data Lewvel 14 — di_WR_vallUEs di_RD_WALUES =
Stack: 9 reserved - - T
10 regerved 1 1
C SMALL 11_SYNC signal 1 option module_Level: 14 +-| diWR_VALUED  di_RD_VALUES e
& MEDIUM 12 SYNC zignal 2 option module Level 14 ™ o—| di WR_WALUEID di_RD WaLUEID |-
- LARGE W BYFASS
E o di_WR_WaALUE1l di_RD_WALUE1l |-
 WLARGE [T MO SUSPEND
o di_WR_YALUE1Z di_RD VALUELZ [
o di WR_WALUE1Z di_RD WALUELS |-
+— di_WR_YALUE14  di_RDVALUEL4 [
o di_WR_YALUELS di_RD VALUELS [
TRUE—| %_SYMC_CHECK ®_SYMC_ERR |—_sync_err
+— x_EM I_ERR |—i_cyc_err
¥_ERR |—x_cyc_err
Figure 51: Carrying out process data communication
By means of block "BACI_PD_COMM" in a POE that was assigned event ,11 SYNC sig-
nal 1 option module Level 14, the system now cyclically transfers every 1000 us the tar-
get and actual values of the set parameters.
The b maXX controller must also be synchronized to the SYNC1 signal source.
For the necessary b maxXX controller settings on WinBASS Il page "Synchronization™:
® Source for sync signal:
"Use Sync 1 signal from the BACI" (i_ EVENT = INT#11)
® Choose a 1-ms Sync interval (=> the same time period must be connected at Input
"u_CYCLE_TIME" in ps).
® Sync offset: -25.0 ps.
® Sync tolerance: 2.0 ps.
To offset the access instants of the controller and the PLC to the BACI, you must set a
negative Sync-Offset of -25 ps in the controller. This ensures that processing of the actual
value channel in the controller is always completed and the current actual values from the
controller are available to the PLC when it processes the interrupt that the BACI signal
triggered.
Triggering a BM4-O-IEI-01 option module via a SYNC1 signal: See the operating instruc-
tions of the BM4-0O-IEI-01 option module.
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4.6.9 Example C: Implementing BACI process data communication via an external SYNC1 signal

Implementing BACI process data communication within a CANsync event task and trig-
gering a BM4-O-IEI-01 option module as well as the b maXX controller via synchronizing
signal SYNCH1.

Now, you do not generate the SYNC1 signal yourself; rather, the signal comes from a
CANsync option module (BM4-O-CAN-05 for CAN-Slave or BM4-O-CAN-06 for CAN-
Master). For information on creating the program and initializing the option modules, see
the associated operating instructions and application manuals.

Cold boot/warm restart task:
BACI_INIT_1

_PLC_Init: _PLC_Init

INT#11 i_Baci_Init_ERR
LIMT #1000 ¥_Baci_Init_ERR
LIMNT #3331 x_Baci_Init_Ok
LINT #3332
LIMT #3333

LIMT #3334

LIMT #3331
LIMT #3332

LINT #3333

Figure 52: Set up process data communication to the controller via the SYNC1 event. u_CYCLE_TIME =
UINT#1000 sets a cycle time of 1000 ps. i_EVENT = 11 initializes event "SYNC-Signal 1 option
module level 14 (high priority)".
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The block is called once during the initialization stage (cold boot/warm restart task).

Process data communication in the SYNC signal 1 option module BYPASS task:

Task settings for SHO3_30 x|
Ewvent: 11 SYMC signal 1 option module  Lewvel: 14 j | QK I
- 3 reserved -
Pricrity: 4 BACI process data Lewel 137 Canel |
5 Timer A Level: 14
‘watchdag Time: B Timera Level: 13 Help |
7 regerved
8  BaCl process data Level 14
Stack: 9 reserved
10 reserved
" SMALL STNC :5:|:|r'|.al‘l 0] |r_|:|r'| module Level 14
& MEDIUM 12 S¥MNC zignal 2 option module  Level: 14
¥ BvPASS
" LARGE -
© WLARGE WO SUSPEND
Figure 53: Carrying out process data communication

By means of block "BACI_PD_COMM" in a POE that was assigned event ,11 SYNC sig-
nal 1 option module Level 14, the system now cyclically transfers every 1000 us the tar-
get and actual values of the set parameters.

_PLC_Init:
di_scollD
di_zallL
di_soll2

di_scll3

TRLUE

BACL PD_COMM_1

_PLC_Init
i_istd
i_istl
i_ist2

i_ist3

_SYNC_BrT

i_Cyc_err

¥ _CYC_Brr

The b maXX controller must also be synchronized to the SYNC1 signal source.

For the necessary b maXX controller settings on WinBASS Il page "Synchronization™:

To offset the access instants of the controller and the PLC to the BACI, you must set a
negative Sync-Offset of -25 us in the controller. This ensures that processing of the actual
value channel in the controller is always completed and the current actual values from the
controller are available to the PLC when it processes the interrupt that the BACI signal

Source for sync signal:
"Use Sync 1 signal from the BACI" (i_EVENT = INT#11)

Choose a 1-ms Sync interval (=> the same time period must be connected at Input

"u_CYCLE_TIME" in ps).

Sync offset: -25.0 pys.

Sync tolerance: 2.0 ys.

triggered.
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Triggering a BM4-O-IEI-01 option module via a SYNC1 signal: See the operating instruc-
tions of the BM4-O-IEI-01 option module.

4.6.10 Example D: Implementing simple serial R§485 communication via a CPU timer

Setting up a timer event task for a cyclical call in which the system is to process serial
RS485 communication (via the 9-pin female Sub-D connector on the b maXX drive PLC
BM4-O-PLC-01 interface X1). The function blocks for cyclical communication are placed
in a POE that is assigned to this task. (For details on connection assignments and cables
of the X1 interface, see the b maXX drive PLC BM4-O-PLC-01 Operating Instructions).

Cold boot/warm restart task:

UINT #0—terminal_initio] (" protocol type: interface to ASCIl-protocol ™)

(* protocol mode: RS485-Pull-Up-resistor on {activ)

VINT #1—terminal_init L] Rodos-terminator-resistors off (inactiv) *)

* bidirectional communication activated ™)
* baudrate: 38400 Bd ™)

LIMT #0—terminal_init[Z]

LIMNT # 10—terminal_init[3]

* § databits *)
* 1 Stopbit *)

(

(
UINT #2—terminal_initf4] {7 parity. even 7)

UINT #2—terminal_init[5] |

(

LIMT #1—terminal_init[&]

TER_IMIT_1
TERE_IMIT

terminal_init— a_IMIT_DATA — a_IMIT_DATA—rerminal_init

¥_ERE —x_ter_ini_err

i_ERR —i_ter_ini_error

Figure 54: Initializing the serial port

The "TER_INIT" block is called once during the initialization stage (cold boot/warm restart
task). (For detailed information on "TER_INIT" and the serial port parameters, see >De-
scription of the blocks for serial RS485 communication via the X1 interface (9-pin female
Sub-D connector) on the b maXX drive PLC <« from page 86 onward or the online descrip-
tion in SYSTEM1_PLCO01_20bd00 (PROPROG wt Il) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher).
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(* BEwent #2; CPU timer 2 level 13,
I PART = #£200 == interrupt interval time 15 10 msec *)

INTE_SET_1
INTR_SET
INT#2— I_EVEMT  x_ERR |—_arr
INT #0— i_MQCE
INT #200— i_PaR1
+— _PARZ
BOOL#1— % EM

Figure 55:
cessed:

Set up a 10-ms bypass interrupt Level 13 in which the send and receive blocks are to be pro-

The block is called once during the initialization stage (cold boot/warm restart task).
Serial communication in the CPU timer 2 BYPASS task:

TER_R_1

terminal_init—r

TER_R
a_INIT_DATA

a_IMIT_DATA+—terminal_init

a_BYTE1_256_rec— a_RECEIVE_BUFFER - a_RECEIVE_BUFFERS—a_ BYTEL_256_rec

ud_rec_max—

4
%_rec_enable—

ud_RECEIVE_SIZE

H_BLSY

s _rec_busy

1
—ud_rec_actual

¥_RECEIVE_EM ud_CNT
1 1
x| x_rec_startl— %_RECEIVE_IMIT i_RECEIVE_ERR —|D_ break_frarme_overrun_pari_srr
Evert [z cPU-Timei 2 eerze] [ k| #_OK |—_rec_ok
CPU-Timer 1 Levet 14 & u]
Eeely: ! a | =" #_ERR |—_rec_err
watchdog T 3 a
SR BAD pocess dats 2ED i ERR | —i rec_err
6 Times &
Stack: B Tmerd Levet 13 _| u}
£ SMALL B BADI process daia Lovek 14
9 reserved =
' MEDILM
' LARGE :f BrResS
C HLARGE HO SUSFERD TER 5.1
TER_S
terminal_init— a_INIT_DATA —  a_IMIT_DATAL—terminal_init
a_BYTE1_256_send—t a_SEND_BUFFER- a_SEND_BUFFER4—a_PYTE1_256_send
ud_send_count—{ ud_SEMND_SIZE #_BUSY |—_send_busy
1 u]
%_gend_en—{ x_SEND_EM ud_CHT —ud_send_actual
1 1
%_gend_start—{ x_SEMD_INIT i_SEMD_ERR =
1
%_0K —_send_ok
u]
%_ERR |—_send_err
u]
I_ERR —i_send_err
u]
Figure 56: Calling the send and receive blocks in the bypass interrupt (every 10 ms)
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Brief description

(For detailed information on firmware blocks, see >Description of the blocks for serial
RS485 communication via the X1 interface (9-pin female Sub-D connector) on the
b maxXX drive PLC < from page 86 onward or the online descriptions in
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher):

Reception block "TER_R":

The receive job is activated via a rising edge at x_ RECEIVE_INIT. Until all the characters
have been received (number at "ud_RECEIVE_SIZE"), x_BUSY stays TRUE and the
system displays at output "ud_CNT" the characters that have been received and stored
in array "a_BYTE1_256_rec".

Send block "TER_S":

The send job is activated via a rising edge at x_SEND _INIT: All the "ud_SEND_SIZE"
characters in send buffer array "a_BYTE1_256_send" are sent. As soon as the send job
has been completely executed, the system resets x_BUSY and sets x_OK.

4.6.11 Description of the blocks for serial RS485 communication via the X1 interface (9-pin female

Sub-D connector) on the b maXX drive PLC

For details on connection assignments and cables of the X1 interface, see the b maxXX
drive PLC Operating Instructions.

CAUTION

The following may occur, if you do not observe this caution information:

e property damage.

Danger from: short circuit in the PLC or damage to the node connected to pin 2 of the X1
interface.

The +5 V at Pin 2 of interface X1 on the BM4-O-PLC-01 Sub-D socket is intended only to sup-
ply external Baumuller-specific RS485/RS232 converters; you must not short-circuit or ring
connect it with others.
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NOTE

RS485 interface

RS485 interface X1 is galvanically separated and optically decoupled.

The RS485 is an enhancement of the RS422 for multi-sender operation (this means commu-
nication is carried out optionally using several transmitters per transfer path: in this connec-
tion, only one sender per transfer path may be active at the same time.

Normally, the differential individual wires are twisted together, which means that parasitic
electromagnetic disturbances have an equal effect on both individual wires. Due to difference
evaluation at the reception block, these disturbances can be suppressed (common-mode re-
jection). This means that twisting the wires increases the transmission performance.

Recommendation: In addition to the two-/four-wire cable, you can also use the ground wire;
in this connection, both driver blocks (the send driver on one side of the connection and the
receive driver on the other side) have the same absolute reference potential. This avoids ex-
ceeding of the common-mode input voltage range.

The ground wire must not be connected to the shielding at any point along the entire trans-
mission path.

® Configuration options with the b maXX drive PLC via the software: Using the pull-up/
pull-down and terminating resistors that are integrated on the PLC:

When using differential interfaces whose send drivers can be deactivated, it is often nec-
essary to add pull-up/pull-down and/or terminating resistors to the connecting cables.

Using pull-up/pull-down resistors is intended to ensure that a defined potential is always
connected to a differential reception unit even if no characters are currently being trans-
ferred and the if the associated send unit of the opposite communication partner is switch-
ing its drivers on a high-resistance basis (protocol-dependent).

If these types of resistors are not present, the line may float which results in sporadic
transmission errors occurring like break errors, framing errors, parity errors, etc.

When using relatively long lines and high transfer rates, you can no longer neglect cable
resistors. This means that you must connect teminating resistors to the differential cables
at both ends of the bus on the transfer path. If you do not connect terminating resistors,
reflections can occur that lead to reception errors. This means that using bus terminators
improves the transmission performance.

In the case of network-like structures containing several nodes on one cable, this means
that you must ensure that there are neither several pull-up/pull-down resistors in parallel
on one cable nor too many terminating resistors (at the most the two at both ends of the
bus).

To avoid the time and effort involved in directly integrating pull-up/pull-down and termi-
nating resistors in the male connector or the cable, pull-up/pull-down and terminating re-
sistors are present in the b maXX drive PLC and you can connect and disconnect them
separately from one another using the applications software.

For an exact description of this procedure, refer to the description of FB "TER_INIT" in
PROPROG wt firmware library SYSTEM2_PLC01_20bd00 (PROPROG wtll) or
SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) or higher (see >Function block TER_INIT «
from page 88 onward) or their online description.
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® Configuration option with the b maXX drive PLC: Two-wire/four-wire cables
Difference between two-wire and four-wire cables:

You can transmit characters on a full-duplex basis across a four-wire cable (it is recom-
mended to use a ground wire too). Full-duplex means that characters can always be
transmitted and received across separate channels in both directions at the same time.
The 3964R® protocol is an example of a full-duplex protocol of this type.

By contrast, there are half-duplex protocols that can handle send and receive jobs via a
common two-wire cable (it is recommended to use a ground wire too). In the case of a
two-wire cable, the TxD+ wire is short circuited with the RxD+ wire at both ends of the
connecting cable; this also applies to the TxD wire with the RxD wire. By contrast with a
four-wire cable, this means that you need to lay two less wires, which results in a savings
of material.

However, the missing individual wires must be "compensated" by an exact protocol se-
quence:

The protocol must ensure that characters are never transmitted in both directions at the
same time and that only one send unit is ever active at any one time with the other partner
send unit being switched off (high-resistance).

In the b maXX drive PLC, the following configuration options are available for this:
You can choose between two-wire and four-wire mode.

The difference is that in two-wire mode the system shuts down the send unit after all the
characters have been transmitted. In this connection, you should note that shutting down
makes the connecting cable high-resistance unless you programmed pull-up/pull-down
resistors.

For an exact description of setting options, refer to the description of FB "TER_INIT" in
PROPROG wt Il standard library SYSTEM2_PLCO01_20bd00 (PROPROG wtll) or
SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) or higher or their online description.

4.6.12 Function block TER_INIT

Firmware FB TER_INIT initializes the terminal interface (serial port) of the b maXX option
module with the necessary interface parameters, e.g. baud rate, parity, etc.

The FB TER_INIT is contained in the firmware library SYSTEM2 PLC 20bd00
(PROPROG wt Il) or SYSTEM2_PLCO01_30bd00 (ProProg wt Ill) or higher.

Parameter input

Data type Description

a_INIT_DATA

UINT_256_BMARRAY | Initialization array for the terminal interface
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Parameter output

Data type

Description

a_INIT_DATA UINT_256_BMARRAY | Initialization array for the terminal interface
x_ERR BOOL Error bit
i ERR INT Error word
0,1,2,3,4
NOTE

Type definition:

UINT 256 BMARRAY

Description:

All the inputs must be assigned; otherwise, the system does not transfer a defined value!

: ARRAY [0..255] OF UINT

Before communication can take place via the terminal interface (serial port) of the b maXX
drive PLC option module, it must have been parameterized. You do this via connection
a_INIT_DATA. The variable that is connected there contains the necessary interface pa-
rameters like the baud rate, parity, etc. Actual communication is carried out via the corre-
sponding communications FBs (see below).

Since the terminal interface is initialized only once, TER_INIT must be called using the
cold boot and warm restart tasks.

Input a_INIT_DATA:

A variable of type UINT_256_BMARRAY is connected at input a_INIT_DATA. The indi-
vidual entries of a_INIT_DATA have the following meanings:

a_INIT_DATA[Index] |Meaning
a_INIT_DATA[0] Protocol
0: Any ASCII protocol
1: Interfacing to procedure 3964R® to data blocks

a_INIT_DATA[1]

Protocol's operating mode
0: Only RS485 pull-up resistors are active (on)
1: Only the RS485 terminating resistor is active (on)

2: The RS485 pull-up resistors and the RS485 terminating

resistor are active (on)

3: The RS485 pull-up resistors and the RS485 terminating

resistor are not active (off)

a_INIT_DATA[2]

RS485 operating mode
0: Four-wire RS485 operation
1:  Two-wire RS485 operation’)

Q
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a_INIT_DATA[Index]

Meaning

a_INIT_DATA[3]

Baud rate

1200 bps )
2400 bps
4800 bps
9600 bps

© 19200 bps
10: 38400 bps

Parity

0: No parity bit
1: Odd

2: Even

OoNITARWN=2O

a_INIT_DATA[4]

a_INIT_DATA[5] Character length
0: Reserved
1: 7 bits per character

2: 8 bits per character

Stop bit

0: 1 stop bit
1: 1 stop bit
2: 1 stop bit
3: 2 stop bits

a_INIT_DATA[6]

a_INIT_DATA[7]
a_INIT_DATA[8]

Reserved

Max. number of communications attempts per message frame
2

Priority 2)
0: Low priority
1: High priority

a_INIT_DATA[9]

a_INIT_DATA[10] Character delay time (ZVZ) in ms 2)
a_INIT_DATA[11]
a_INIT_DATA[12]

a_INIT_DATA[13]

Acknowledgment delay (QVZ) in ms ?)

Block delay (BVZ) in ms 2)

Reserved

Reserved

a_INIT_DATA[255]

1) Not for interfacing to procedure 3964R® to data blocks
2) Only for interfacing to procedure 3964R® to data blocks

Procedure 3964R® is a registered trademark of Siemens AG.

90 Application Manual b maXX drive PLC BM4-O-PLC-01

of 168 Document No.: 5.02004.04 Baumiiller Nirnberg GmbH



Operation

a) ASCII protocol

Communication using protocol "Any ASCII protocol" is carried out via FBs TER_S und
TER_R. Users can send n characters with this protocol to a communications partner and
receive n characters from a communications partner.

The FBs TER S and TER R are contained in the firmware library
SYSTEM2_PLC_20bd00 (PROPROG wt II) or SYSTEM2_PLCO01_30bd00
(ProProg wt Ill) or higher.

Typical initialization values for the ASCII protocol are:

a_INIT_DATA[Index] |Meaning

a_INIT_DATAJ[0] Protocol
0: Any ASCII protocol
a_INIT_DATA[1] Protocol's operating mode

0: Only RS485 pull-up resistors are active (on)

1: Only the RS485 terminating resistor is active (on)

2: The RS485 pull-up resistors and the RS485 terminating
resistor are active (on)

3: The RS485 pull-up resistors and the RS485 terminating
resistor are not active (off)

a_INIT_DATA[2] RS485 operating mode
0: Four-wire RS485 operation
1: Two-wire RS485 operation

a_INIT_DATA[3] Baud rate

50 bps
110 bps
150 bps
300 bps
600 bps
1200 bps
2400 bps
4800 bps
9600 bps

: 19200 bps
10: 38400 bps

a_INIT_DATA[4] Parity

0: No parity bit
1: Odd

2: Even

a_INIT_DATA[5] Character length
1: 7 bits per character
2: 8 bits per character

a_INIT_DATA[6] Stop bit

0: 1 stop bit
1: 1 stop bit 2:
1 stop bit 3:

2 stop bits

a_INIT_DATA[7] Reserved
0

oNOIIRWN 2O
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a_INIT_DATA[Index] |Meaning

a_INIT_DATA[255] Reserved

0

b) Interfacing to procedure 3964R®

Interfacing to procedure 3964R® to data blocks is carried out via firmware FBs
T64 RSYN und T64 REC (are contained in the firmware library
SYSTEM2_PLC_20bd00 (PROPROG wt Il) or SYSTEM2_PLCO01_30bd00
(ProProg wt Ill) or higher.

Typical initialization values for interfacing to procedure 3964R® to data blocks are:

a_INIT_DATA[Index] |Meaning
a_INIT_DATA[O] Protocol
1: Interfacing to procedure 3964R® to data blocks
a_INIT_DATA[1] Protocol's operating mode
0: Only RS485 pull-up resistors are active (on)
a_INIT_DATA[2] RS485 operating mode
0: Four-wire RS485 operation
a_INIT_DATA[3] Baud rate (Baud = bps)
7: 4800 bps
8: 9600 bps
9: 19200 bps
a_INIT_DATA[4] Parity
2: Even
a_INIT_DATA[5] Character length
2: 8 bits per character
a_INIT_DATA[6] Stop bit
1: 1 stop bit
a_INIT_DATA[7] Reserved
0
a_INIT_DATAJ[8] Max. number of communications attempts per message frame
2: Max. 2 communications attempts per message frame
a_INIT_DATA[9] Priority
0: Low priority
a_INIT_DATA[10] Character delay time (ZVZ) in ms
100
a_INIT_DATA[11] Acknowledgment delay (QVZ) in ms
500
a_INIT_DATA[12] Block delay (BVZ) in ms
2000
a_INIT_DATA[13] Reserved
0
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a_INIT_DATA[Index] |Meaning
a_INIT_DATA[255] Reserved
0

Error evaluation:

If the system detects faulty parameterization, it sets error bit x_ERR and specifies the er-
ror in more detail by means of error number i_ERR:

i_ERR Error on serial port

0 No error

1t03 Reserved

4 The set baud rate is not possible

4.6.13 Function block TER_R

Firmware FB TER_R receives characters via the terminal interface (serial port) of the
b maXX drive PLC option module and stores the characters in an array.

The FB TER_R

is contained

in the firmware library SYSTEM2_PLC_ 20bd00

(PROPROG wt II) or SYSTEM2_PLC01_30bd00 (ProProg wt IIl) or higher.

Parameter input Data type Description
a_INIT_DATA UINT_256_BMARRAY | Initialization array for the terminal interface
a_RECEIVE_BUFFER |ANY ") Array to which characters are to be loaded
ud_RECEIVE_SIZE UDINT number of bytes that are to be received
x_RECEIVE_EN BOOL Enable/disable interface receive interrupt
x_RECEIVE_INIT BOOL Issue receive job
Parameter output Data type Description
a_INIT_DATA UINT_256_BMARRAY | Initialization array for the terminal interface
a_RECEIVE_BUFFER |ANY ") Array to which characters are to be loaded
x_BUSY BOOL Indicates whether the job is active
ud_CNT UDINT Number of characters that have already been
received

i RECEIVE_ERR INT Display of a serial receive error
x_OK BOOL Indicates a correctly activated job

o) Application Manual b maXX drive PLC BM4-O-PLC-01 93
BAUMULLER Document No.: 5.02004.04 of 168



BACI system description for the b maXX drive PLC

Parameter output Data type Description
x_ERR BOOL Error bit
i ERR INT Error number

" You must connect a 256-byte array. Suitable data types are BYTE_256_BMARRAY (: ARRAY [0..255]
OF BYTE) or DINT_64_BMARRAY (: ARRAY [0..63] OF DINT) from library BM_TYPES_20bd03
(PROPROG wt Il) or BM_TYPES_30bd01 (ProProg wt Ill) and higher.

NOTE

All the inputs must be assigned; otherwise, the system does not transfer a defined value!

Type definition:

UINT 256 BMARRAY : ARRAY [0..255] OF UINT

Description:

Firmware FB TER_R must be called cyclically in the user program.

For communication with firmware FBs TER_S and TER_R, you must set the hardware-
specific interface parameters at firmware FB TER_INIT (see the description of firmware
FB TER_INIT).

Using protocol "Any ASCII protocol”, users can use firmware FB TER_S to send n char-
acters to a communications partner. Using firmware FB TER_R, users can receive n char-
acters from a communications partner.

Input/output a_INIT_DATA:

The parameterized initialization array for the terminal interface is connected to
a_INIT_DATA (see the description of firmware FB TER_INIT). This means that the same
global variable must be connected to a_INIT_DATA as to firmware FB TER_INIT.

Input/output a_INIT_BUFFER:

A (256-byte) array is connected to a_ RECEIVE_BUFFER (see above). The system fetch-
es the received data/characters (that were entered in the system-internal terminal inter-
face receive buffer) and stores them in this array.

Input ud_RECEIVE_SIZE:

At input ud_SEND_SIZE, the system outputs the number of characters that are stored
from the system-internal receive buffer of the terminal interface to the array at input/output
a_RECEIVE_BUFFER.

Input x_RECEIVE_EN:

At activation of a job (rising edge at x_RECEIVE_INIT), the system can either enable the
terminal interface receive interrupt (x_RECEIVE_EN =TRUE) or disable it
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(x_RECEIVE_EN = FALSE). If x_RECEIVE_EN = FALSE, the system deletes all the pre-
viously received characters in the system-internal terminal interface receive buffer (re-
gardless of the status of input x_RECEIVE_INIT). If the interrupt is disabled, no more
characters are received in the system-internal receive buffer.

Input x_RECEIVE_INIT:

Arising edge at input x_ RECEIVE_INIT activates a receive job for "ud_RECEIVE_SIZE"
characters (from the system-internal terminal interface receive buffer).

Output x_BUSY:

Output x_BUSY is TRUE while a job is being carried out. If the system has fetched all the
characters from the system-internal terminal interface receive buffer and written them to
the array at input/output a_RECEIVE_BUFFER, the job is successful and x_BUSY
changes to FALSE.

Output ud_CNT:

Atoutput ud_CNT, the system displays the number of characters that have been received
up to this point in time (from the terminal interface receive buffer).

Output x_OK:

Output x_OK displays x_OK = TRUE for one cycle to indicate whether a new job (rising
edge at input x_RECEIVE_INIT) has been accepted. The system accepts a job even if a
receive job is currently active (x_BUSY = TRUE).

This means that the system immediately cancels the ongoing job and activates the new
one.

Error evaluation:
Output i RECEIVE_ERR displays receive errors.

i_RECEIVE_ERR |Error on serial port
No error

BREAK error
FRAME error
PARITY error
OVERRUN error

Al | W N~ O

Internal receive error RxRDY
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Outputs x_ERR, i_ERR:

If the system detects faulty parameterization, it sets output x ERR = TRUE and specifies
the error in more detail by means of the error number (output i_ERR):

i_ERR Error on serial port

0 No error

1to 2 Reserved

3 Terminal interface was not initialized. Check calling of

TER_INIT in the cold boot and warm restart task as well
as all the a_INIT_DATA connections.

4.6.14 Function block TER_S

The FB TER_S

Firmware FB TER_S sends characters from an array across the terminal interface (serial
port) of the b maXX drive PLC option module to a communications partner.

is contained in the firmware library SYSTEM2_PLC_20bd00
(PROPROG wt IlI) or SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) or higher.

Parameter input Data type Description

a_INIT_DATA UINT_256 BMARRAY | Initialization array for the terminal interface
a_SEND_BUFFER ANY D Array from which characters are to be sent
ud_SEND_SIZE UDINT number of bytes that are to be sent
x_SEND_EN BOOL Enable/disable interface send interrupt
x_SEND_INIT BOOL Issue send job

Parameter output Data type Description

a_INIT_DATA UINT_256_BMARRAY |Initialization array for the terminal interface

a_SEND_BUFFER ANY P Array from which characters are to be sent

x_BUSY BOOL Indicates whether the job is active

ud_CNT UDINT Number of characters that have already been sent

i SEND_ERR INT Display of serial send error (not currently used,
i.e. always 0)

x_OK BOOL Indicates a correctly activated job

x_ERR BOOL Error bit

i ERR INT Error number

" You must connect a 256-byte array. Suitable data types are BYTE_256_BMARRAY (: ARRAY [0..255]
OF BYTE) or DINT_64_BMARRAY (: ARRAY [0..63] OF DINT) from library BM_TYPES_20bd03
(PROPROG wt II) or BM_TYPES_30bd01 (ProProg wt 1) and higher.
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NOTE

All the inputs must be assigned; otherwise, the system does not transfer a defined value!

Type definition:

UINT 256 BMARRAY : ARRAY [0..255] OF UINT

Description:

Firmware FB TER_S must be called cyclically in the user program.

For communication with firmware FBs TER_S and TER_R, you must set the hardware-
specific interface parameters at firmware FB TER_INIT (see the description of firmware
FB TER_INIT).

Using protocol "Any ASCII protocol", users can use firmware FB TER_S to send n char-
acters to a communications partner. Using firmware FB TER_R, users can receive n char-
acters from a communications partner.

Input/output a_INIT_DATA:

The parameterized initialization array for the terminal interface is connected to
a_INIT_DATA (see the description of firmware FB TER_INIT). This means that the same
global variable must be connected to a_INIT_DATA as to firmware FB TER_INIT.

Input/output a_SEND_BUFFER:

A (256-byte) array is connected to a_SEND_BUFFER (see above). In this array, users
store the data/characters that are to be sent.

Input ud_SEND_SIZE:
You state the number of characters to be sent at ud_SEND_SIZE.

Input x_SEND_EN:

At activation of a job (rising edge at x_SEND_INIT), the system can either enable the in-
terface send interrupt (x_SEND_EN = TRUE) or disable it (x_SEND_EN = FALSE). If the
interrupt is disabled, the system no longer processes a send job that is just running or a
new one that has just been triggered. If RS485 operating mode is set to "two-wire" (see
TER_INIT), the RS485 send interface is additionally physically disabled (= high-resis-
tance status of the send output for multipoint connections).

Input x_SEND_INIT:

A rising edge at input x_SEND_INIT activates a new job for sending "ud_SEND_SIZE"
characters. The RS485 send interface is physically enabled.
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Output x_BUSY:

Output x_BUSY is TRUE while a job is being carried out. If the system has sent all the
characters from array a_SEND_BUFFER, the job has been successfully completed and
x_BUSY changes to FALSE.

Output ud_CNT:

At output ud_CNT, the system displays the number of characters that have been set up
to this point in time.

Output i_SEND_ERR:

This output indicates with i SEND_ERR = INT#0 that no send error occurred. Other val-
ues of i SEND_ERR are reserved.

Output x_OK:

Output x_OK displays x_OK = TRUE for one cycle to indicate whether a new job (rising
edge at input x_SEND_INIT) has been accepted. The system cannot accept a job until
the send procedure that was previously ongoing has been completed (x_BUSY = FALSE)
or the user has actively canceled it (x SEND_EN = FALSE). While output x_BUSY =
TRUE, the system ignores send jobs (x_OK stays FALSE).

Error evaluation:

If the system detects faulty parameterization, it sets output x_ERR = TRUE and specifies
the error in more detail by means of the error number at output i ERR:

i_ERR Error on serial port

0 No error

1to2 Reserved

3 Terminal interface was not initialized. Check calling of
TER_INIT in the cold boot and warm restart task as well
as all the a_INIT_DATA connections.

4.6.15 Function block T64_RSYN

Firmware FB T64_RSYN mimics a data block of interfacing to procedure 3964R® to an
array. Actual communication is via firmware FB T64_REC.

Procedure 3964R® is a registered trademark of Siemens AG.

The FB T64_RSYN is contained in the firmware library SYSTEM2_ PLC_20bd00
(PROPROG wt Il) or SYSTEM2_PLCO01_30bd00 (ProProg wt Ill) or higher.
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Parameter input Data type Description

a_DB_BMARRAY ANY D Array that is to be enabled for communication with
the interfacing to procedure 3964R® to data
blocks.

i_ DB_NR INT Number of the data block that is to be used to trig-

ger the array of the communications partner.

Parameter output Data type Description

a_DB_BMARRAY ANY ) Array that is to be enabled for communication with
the interfacing to procedure 3964R® to data
blocks.

i ERR INT Error number

" You must connect a 256-byte array. Suitable data types are SINT_256_BMARRAY (: ARRAY [0..255]
OF SINT) or DINT_64_BMARRAY (: ARRAY [0..63] OF DINT) from library BM_TYPES_20bd03
(PROPROG wt II) or BM_TYPES_30bd01 (ProProg wt Ill) and higher.

NOTE

All the inputs must be assigned; otherwise, the system does not transfer a defined value!

Description:

For interfacing to procedure 3964R® via data blocks, you must make the assignments
once in the cold boot and warm restart tasks of the different data block numbers to the
different arrays.

Up to 20 assignments are possible, i.e. you can call firmware FB T64_RSYN a maximum
of 20 times. At each call, the system enters the connected number and the associated
array in a table that is managed on a system-internal basis. This means that in the cyclical
program section the system only needs to call firmware FB T64_REC that then handles
actual communication using this internal table.

Input/output a_DB_BMARRAY:
At a_DB_BMARRAY, you connect a 256-byte variable of data type ARRAY (see above).

Input i_DB_NR:

Using i_DB_NR, you assign the connected array with a corresponding data block num-
ber.

Q
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Error evaluation:

i_ERR Error description

0 No error

1 You made too many assignments (a maximum of 20
are possible).

2 Missing entry of a_DB_BMARRAY.

3 No array type connected to a_DB_BMARRAY.

4.6.16 Function block T64_REC

Using firmware FB T64 REC, it is possible to exchange data between the terminal inter-
face (serial port) on the b maXX PLC option module and another node. The FB T64 REC
is contained in the firmware library SYSTEM2_ PLC_20bd00 (PROPROG wt Il) or
SYSTEM2_PLCO01_30bd00 (ProProg wt IIl) or higher.

Interfacing to procedure 3964R® is used as the transfer protocol and is simplified to the
extent that data can only be transferred via data blocks and no successor message
frames are supported.

Procedure 3964R® is a registered trademark of Siemens AG.

In this connection the terminal interface on b maXX drive PLC option module is always a
slave interfacing to procedure 3964R® to data blocks.

For interfacing to procedure 3964R® to data blocks, you must have made the appropriate
assignments between the data block numbers used by communication and the individual
array memory areas before using T64_REC (see firmware FB T64_RSYN).

Parameter input Data type Description

x_STRT BOOL Enable for exactly one communication cycle with
a rising edge

x_AUTO BOOL If TRUE, all subsequent communication cycles
are carried out automatically

Parameter output Data type Description

i STAT INT Status message (-1, 0, 1, 2, 3, 4)

i ERR INT Error number

NOTE

All the inputs must be assigned; otherwise, the system does not transfer a defined value!
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Description:

Communication is carried out between two nodes (point-to-point connection). In this con-
text, the connected partner is always the master that establishes communication. b maxX
drive PLC option module interfacing to procedure 3964R® to data blocks represents the
responding slave.

Transferring data using RS485 interfaces on the b maXX drive PLC option module is con-
ditional on a four-wire cable (plus ground reference) being used, since the data must be
transferred on a bidirectional basis. Apart from this, you must ensure that the differential
lines are terminated with appropriate pull-up resistors (see firmware FB TER_INIT).

Firmware FB T64_REC should be called at regular intervals (10 ms or more as a rule of
thumb). This means that it is sensible to implement the call in a cyclical task or to handle
it in a timer event task if the program runtime of the cyclical task is too long.

To initialize the terminal interface, you use firmware FBs TER_INIT and T64_RSYN in the
cold boot and warm restart task (see firmware FBs TER_INIT and T64_RSYN).

Input x_STRT:

Arising edge at Input x_STRT of firmware FB T64_REC enables communication on a one
off basis. However, the system disables transfer to the partner after the first communica-
tion cycle. You can use this function for test purposes to process exactly one communi-
cation cycle.

Input x_AUTO:

If TRUE is connected here, the partner processes all the subsequent communications
jobs. This also applies if an error is issued at output i STAT (= -1).

Normally, users should set this input permanently to TRUE after firmware FB T64_REC
is called for the first time to ensure that the system can process all the communications
requests from the partner to the controller.

Output i_STAT:

After starting communication using x_AUTO = TRUE and with a rising edge at Input
x_STRT, communication is enabled. As soon as outputi_STAT = 2 is displayed, the sys-
tem can process read and write jobs from the communications partner. The communica-
tions partner can then directly access the array contents via the assigned data block
numbers (see firmware FB T64_RSYN).

If a job from the communications partner has been received correctly, output i STAT
changes from 2 to 3 and the b maXX drive PLC option module processes the job. The
next time firmware FB T64_REC is called, the system sends the answer to the communi-
cations partner and outputi_STAT changes from 3 to 4. After the send procedure is com-
pleted, output i_STAT is automatically set = 2 (i.e. no rising edge is necessary at Input
x_STRT). This means that the system can process a new job from the communications
partner to the b maXX drive PLC option module. If a receive error occurs during commu-
nication, the system displays error status "-1" at output i_STAT.

Q
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i_STAT Internal status of communication of interfacing to procedure 3964R® to
data blocks

Firmware FB T64_REC is not active or initialization has not been carried out
RECEIVE function has been triggered

From now on, jobs can be received from the communications partner

Message frame received, job will be carried out; initiate "Send response”

Al OW|IDN| =~ O

Wait until response has been sent: Then change from status 1 to status 2

-1 Error occurred! Cause of error specified in more detail ini_ERR

Error evaluation:

If a receive error occurs during communication, the system displays error status "-1" at
output i STAT with the exact cause of the error being displayed at output i ERR. The
next time firmware FB T64_RSYN is called, the system switches automatically to receive
mode i STAT = 2.

i_ERR Error number

0 No error

1 Reserved

2 Terminal interface not initialized (see firmware FB TER_INIT)

3 BREAK error terminal interface

4 FRAME error terminal interface

5 PARITY error terminal interface

6 OVERRUN error terminal interface

71015 Reserved

16 Maximum number of communications attempts reached

17 Wrong END identifier received after block transfer

18 Character delay time (ZVZ) exceeded

19 Block delay time (BVZ) exceeded

20 Wrong character as grouping mark (no STX)

211049 Reserved

50 Received message frame of communications partner too short (< 10 characters)
51 Neither "SEND" nor "FETCH" job implemented or source/target area requested

by communications partner not supported

52 Access range not released by user (see firmware FB T64_RSYN)

From 53 onward Reserved
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4.6.17 Function block TER_USS

FB TER_USS is used to implement communication with interfacing to the USS protocol®.
Connection is via the terminal interface (serial RS485 X1 port) of the b maXX drive PLC.

The b maXX drive PLC is the sole master and it can communicate with all the slaves that
can process the USS protocol®.

NOTE
Refer to the "Baumotronic Communications Software" description for detailed information
about the exact way of functioning, the message frame structure and the meanings of the

USS protocol® parameters.

NOTE

FB TER_USS is contained in the standard library SYSTEM1_PLC_20bd00 (PROPROG wt II)
or SYSTEM1_PLCO01_30bd00 (ProProg wt Ill) or higher and uses firmware FB USS_SR from
firmware library SYSTEM2_PLCO01_20bd00 (PROPROG wt II) or

SYSTEM2_PLCO01_30bd00 (ProProg wt Ill) or higher. This library also contains firmware FB
TER_INIT that is needed for initializing the terminal interface. Apart from this, data types from
library BM_TYPES_20bd03 (PROPROG wt Il) or BM_TYPES_30bd01 (ProProg wt IIl) or
higher are used.

The USS protocol® is a registered trademark of Siemens AG.

Parameter input Data type Description
a_INIT_DATA UINT_256_BMARRAY |Array containing the interface parameters
ud MSEC_DELAY_MAX |UDINT Maximum delay time for the characters to be
received

us_ MSG_MIN USINT Minimum number of communications attempts
us_ MSG_MAX USINT Maximum number of communications attempts
us_ADR USINT Address of the USS node

0 to 31
x_BROADCAST BOOL Broadcast message frame to all nodes
x_MIRROR BOOL Mirror message frame
us_SIZE_PIV USINT Number of PKWs

0,34
us_JOB_IDENT USINT Job ID

Oto4
u_PARA _IDENT WRITE |UINT Parameter number
ud_PARA VALUE_WRITE |UDINT Write parameter value
u_INDEX_WRITE UINT Write index number
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Parameter input Data type Description
us_SIZE_PD USINT Number of process data
Oto3

w_CONTROLWORD WORD Control word for process data
ud PROC_DATA WRITE |UDINT Write target value of process data
x_COM_INIT BOOL Start bit for message frame (rising edge)
x_COM_CYCL BOOL Connection for cyclical data transmission
Parameter output Data type Description
a_INIT_DATA UINT_256 BMARRAY | Array containing the interface parameters
x_BUSY BOOL Display bit for ongoing communication
x_VALID BOOL Display bit for valid receive data
us_REPLY_IDENT USINT Received job ID
u_PARA_IDENT_READ UINT Received parameter number
u_INDEX_READ UINT Read index number
ud_PARA_VALUE_READ |UDINT Received parameter value
w_STATUSWORD WORD Received status word of process data
ud_PROC_DATA READ UDINT Received actual value of process data
si SER_ERR SINT Error number of serial port
si MSG_ERR SINT Error number of message frame
si PARA_ERR SINT Error number of job
x_ERR BOOL Global error bit

NOTE

All the inputs must be assigned; otherwise, the system does not transfer a defined value!

Description:

FB TER_USS should be called cyclically (as a rule of thumb every 10 ms or more). This
means that it is sensible to implement calling of FB TER_USS in a cyclical task or to han-
dle itin a timer event task if program runtime of the cyclical task is too long or too irregular
due to the other program sections that it contains.

Requirements data about the cPKW range can be transferred between the master
(b maXX drive PLC) and its connected USS slaves via the link to the USS protocol®.

In the USS protocol®, process data is transferred ("fast target/actual value channel") via
the cPZD range.
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At a_INIT_DATA you must connect the same (globally declared) array as at firmware FB
TER_INIT, since the system accesses this array during communication.

USS communication is started in the case of a rising edge at input x_COM_INIT. If you
want new communication cycles to be started automatically, you must set input
x_COM_CYCL = TRUE.

Output x_BUSY stays set until master-slave communication to the node has been com-
pleted. The system displays that communication has been completed with x_VALID =
TRUE. This stays TRUE for one program cycle after a falling x_BUSY edge.

At input ud_MSEC_DELAY_MAX, you connect the maximum timeout in ms by which
master-slave communication must have been completed.

If this time is exceeded after communication has been triggered, the system issues a tim-
eout error message. Normally, you should connect a value of approximately 220 ms.

If no error occurs during communication, the system writes with x_VALID = TRUE to the
outputs with the received values (w_STATUSWORD, ud_PROC_DATA READ,
us_REPLY_IDENT, u_PARA_IDENT_READ, u_INDEX_READ,
ud_PARA_VALUE_READ).

Before parameter output, the system checks the sent and received parameter numbers
u_PARA_IDENT_WRITE and u_PARA_IDENT_READ.

In this connection, the system requests the message frame exactly us_ MSG_MIN times
until parameters are output.

If there is an error (e.g. a timeout), the system tries to set up the message frame
us_MSG_MAX times before x_VALID becomes TRUE and an error is displayed. Depend-
ing on the error that occurred, the system can evaluate the following outputs:

Parameter and receive error, timeout error:

The system outputs the x_ERR-Bit and the error numbers (si SER_ERR, si MSG_ERR,
si_PARA_ERR) the other outputs retain their previous instance values!

Job error:

The system rewrites bits x_ERR, si SER_ERR, si_ MSG_ERR status, job error numbers
si_PARA_ERR, us_REPLY_IDENT, u_PARA_IDENT_READ; u_INDEX_READ und
ud_PARA_VALUE_READ retain their previous instance values!

The process data (w_STATUSWORD and ud_PROC_DATA_READ) is output each time
a message frame is set up successfully, even if another parameter job error occurred.
This means that process data output is independent of us_ MSG_MIN!

Inputs us MSG_MIN and us_MSG_MAX specify the minimum number of times
(us_MSG_MIN) and the maximum number of times (us_MSG_MAX, e.g. in the case of a
timeout message) communication is allowed to take place before there is a response at
the output due to the data returned by the slave or to an error message.

Normally, users should use the following initialization values:

us MSG_MIN = 1;

us MSG_MAX = 2;
Organization of the contents in the message frame structure of the USS protocol® is
specified by the PKW and PZD quantity. The settings must be identical for all the nodes
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in the USS ring so that the system can correctly interpret the contents of the exchanged
message frame.

us_SIZE_PIV PKW quantity: Subdivision of requirements data in the USS protocol
4 Doubleword parameter (32-bit types)

3 Word parameter (16-bit types)

0 Message frame contains no requirements data!l

us_SIZE_PD PZD quantity: Subdivision of process data in the USS protocol

3 Control/status word and doubleword target/actual values (32-bit types)

2 Control/status word and word target/actual values (16-bit types)

1 Control/status word only

0 Message frame contains no process data!

us_JOB_IDENT Job ID (Master -> Slave)

0 No job

1 Read parameter value (answer in ud_PARA_VALUE_READ)

2 Write parameter value ud_PARA_VALUE_WRITE of type word (16-bit)

3 Write parameter value ud_PARA_VALUE_WRITE of type doubleword (32-bit)
4

Read an element from the parameter description (which on is in
u_INDEX_WRITE)

510 ... (Reserved)

us_REPLY_IDENT | Answer ID (Slave -> Master)

0 No job

1 Parameter wort (16-bit) was written (us_JOB_IDENT = 2) or read
(us_JOB_IDENT = 1) (ud_PARA_VALUE_READ contains the transferred
value)

2 Parameter doubleword (32-bit) was written (us_JOB_IDENT = 3) or read
(us_JOB_IDENT = 1) (ud_PARA_VALUE_READ contains the transferred
value)

3 Element from parameter description was read (answer is in
ud_PARA_VALUE_READ)

4106 (Reserved)

7 Parameter error: Job not executable! (For error identification, see
si_PARA_ERR)

810 ... (Reserved)

106 Application Manual b maXX drive PLC BM4-O-PLC-01

of 168 Document No.: 5.02004.04 Baumiiller Nirnberg GmbH



Operation

Error evaluation:

si_SER_ERR Error on serial port
0 No error
1 (Reserved)
2 Wrong serial initialization array a_INIT_DATA connected
3 Interface not initialized
4t09 (Reserved)
10 Break on receiving
11 Frame error on receiving
12 Parity error on receiving
13. Overrun error on receiving
si_MSG_ERR Message frame error on sending/receiving
0 No error
1 The us_SIZE_PIV range that is connected to the FB is not supported
2 The us_SIZE_PD range that is connected to the FB is not supported
3 us MSG_MIN >us MSG_MAX orus_ MSG_MIN orus MSG_MAX =0
4 Invalid address connected to us_ADR (only 0..31 are permitted)
5 Sent and received addresses are different
6 Sent and received parameter numbers u_PARA_IDENT_WRITE /
u_PARA_IDENT_READ are different!
7 us_SIZE_PIV range wrong
8 us_SIZE_PD range wrong
STX character not received!
10 Received and expected length indication (us_SIZE_PIV/us_SIZE_PD) are dif-
ferent!
11 BCC checksum error
12 Timeout error on receiving
si_PARA_ERR Parameter error
0 No error
-1 Parameter number is not supported (impermissible u_PARA_IDENT_WRITE)
1 Parameter cannot be changed
2 MIN/MAX limitation
3 Faulty index u_INDEX_WRITE
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si_PARA_ERR Parameter error

4 No array type

5 Wrong data type

6 Setting not allowed

7 Description element cannot be changed
810 100 (Reserved)

101 Undetermined error

102 Service not implemented

103 Parameter format too large for PKW range
104 PBE element not present

4.7 Code runtimes

g
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Figure 57: Distribution of code runtimes to resource BM4_O_PLCO01
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NOTE

All the events must be created as tasks with the "BYPASS" property.

A higher-priority event task interrupts a lower-priority one; this means that you should always
use timer event tasks that could run at the same time as synchronous bus systems with the
lower level 13 so that they can be interrupted.

In the case of cyclical tasks that are not BYPASS task, users must enter in the task's "Set-
tings" the cyclical sampling time (the "Interval" setting) and a monitoring time (the "Watchdog"
setting). The runtime system monitors these cyclical tasks and the default task for the watch-
dog during operation.

In this connection, you should note that the set watchdog does not take into account the pure
runtime of this task; rather, it also includes the total of the maximum individual runtimes that
can interrupt this task.

If the monitoring time is set too low, the system issues PLC error "Watchdog in Task 'x' ex-
ceeded!" to inform users of the system overload that has occurred and the controller enters
the safe "STOP" status at the same time.

The watchdogs in BYPASS task are ignored.

Further factors influencing the watchdogs in the cyclical non-BYPASS tasks and
the default task:

You should allow certain time reserves in the monitoring times to allow for other system
functions that are running in the background, e.g task call shells and for functions that are
called for online representations of variables in the watch list and/or in the global variable
worksheets and which increase the system load.

Apart from this, users can activate specific monitoring functions that are active during
runtime:

These include the settings in the resource for "Index checking for PLC" and "Stack in-
spection for PLC". You can possibly reset these settings after commissioning is complet-
ed to save runtime resources.

For the BYPASS tasks, you can exactly determine the actual system loading during op-
eration from a worst case point of view using the Time_Measure blocks from library
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt lll) or higher. Using the FBs, you can acquire runtimes of a maximum of
10 ms at very high resolutions.

If you have to measure relatively large time intervals in the lower-priority cyclical tasks, it
is possible to form a continuous global counter value in a BYPASS interrupt that runs with
a fixed time base. This timer value can then be evaluated directly in the cyclical tasks by
subtraction of the timer value. (For information on setting up a cyclical CPU timer as a
BYPASS task, see the description of FB "INTR_SET" in firmware library
SYSTEM2_PLCO01_20bd00 (PROPROG wt Il) or SYSTEM2_PLCO01_30bd00
(ProProg wt Ill) or higher.

It is possible to deactivate a BYPASS event at runtime using FB "INTR_SET" of firmware
library SYSTEM2_PLCO01_20bd00 (PROPROG wtIl) or SYSTEM2_PLCO01_30bd00
(ProProg wt Ill) or higher using x_EN = FALSE.
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Avoiding system overloading:

In the case of watchdog overshoots, you must set the (interval or watchdog) settings up-
ward and/or minimize the runtimes in the BYPASS interrupts. Do this either by dividing
the program in the interrupt itself (i.e. alternate program section executions per interrupt)
or by relocating to lower-priority non-BYPASS tasks with longer call intervals or by locat-
ing program sections directly in the default task.

If you do not want to carry out runtime monitoring in cyclical non-BYPASS task, you can
also set up a watchdog that is higher than the interval that is set for this task.

4.7.1 Function block TIME_MEASURE_START

You can use this function block for TIME_MEASURE together with function block
TIME_MEASURE_END to determine code runtimes and call times for tasks.

The FB TIME_MEASURE_START is contained in the standard library
SYSTEM1_PLC_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher.

NOTE

Output parameter Data type Description
ud_CNT_START UDINT Current system timer value in system units
Description

FB TIME_MEASURE_START is used together with FB TIME_MEASURE_END for time
measurements on the b maxXX drive PLC. The system determines the runtime of the pro-
gram code between calling of FB TIME_MEASURE_START (start of time measurement)
and calling FB TIME_MEASURE_END (end of time measurement).

FB TIME_MEASURE_START reads the current value in system units from a system tim-
er and outputs it at ud_CNT_START. For its part, FB TIME_MEASURE_END reads the
current system timer value in system units and generates the difference to the value read
by FB TIME_MEASURE_START. This means that at both FBs the same variable must
be connected to ud_CNT_START.

Correct time measurement is only possible if both FBs are used in an event task with the high-
est pri

ority. Runtimes up to a maximum of 10 ms can be determined. In the case of program

code with runtimes longer than 10 ms, no correct values will be returned.
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4.7.2 Function block TIME_MEASURE_END

You can use this function block for TIME_MEASURE together with function block
TIME_MEASURE_START to determine code runtimes and call times for tasks.

The FB TIME_MEASURE _END is contained in the standard library
SYSTEM1_PLC_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher.

Input parameter

Data type Description

ud_CNT_START

UDINT System timer value from FB
TIME_MEASURE_START

Output parameter Data type Description
ud_CNT_END UDINT Current system timer value in system units
di_DIFF_in_counts DINT Difference between ud_CNT_END and
ud_CNT_START
di_DIFF_in_mysec DINT Time difference in ms
Description

FB TIME_MEASURE_START is used together with FB TIME_MEASURE_END for time
measurements on the b maXX drive PLC. The system determines the runtime of the pro-
gram code between calling of FB TIME_MEASURE_START (start of time measurement)
and calling FB TIME_MEASURE_END (end of time measurement).

FB TIME_MEASURE_START reads the current value in system units from a system tim-
er and outputs it at ud_CNT_START. For its part, FB TIME_MEASURE_END reads the
current system timer value in system units and generates the difference to the value read
by FB TIME_MEASURE_START. This means that at both FBs the same variable must
be connected to ud_CNT_START.

The system outputs the time difference to di_DIFF_in_mysec; the difference of the sys-
tem timer values in system units is available in di_DIFF_in_counts. The system timer val-
ue that FB TIME_MEASURE_END reads out can be seen at ud_CNT_END.

To determine a task's call time, you place the two FBs at the start of a POE: in this con-
nection, FB TIME_MEASURE_END must be placed before FB
TIME_MEASURE_START. You interconnect to variables in the same way as with code
runtime measurement. You can read the call time at di_DIFF_in_mysec.

NOTE

Correct time measurement is only possible if both FBs are used in an event task with the high-
est priority. Runtimes up to a maximum of 10 ms can be determined. In the case of program

code with runtimes longer than 10 ms, no correct values will be returned.
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4.8 Practical information

4.8.1

PLC error "Watchdog in task 'x' exceeded!"

This PLC error message is generated by the runtime system to inform users of the follow-
ing system overloading:

In the case of cyclical tasks that are not BYPASS task, users must enter in the task's "Set-
tings" the cyclical sampling time (the "Interval" setting) and a monitoring time (the "Watch-
dog" setting). The runtime system monitors these tasks during operation. If the runtime
system detects a violation of the selected settings, the PLC enters the "Stop" status and
issues the "Watchdog in Task 'x' exceeded!" error message.

Possible reasons for a violation:

If users employ BYPASS tasks that are heavily loaded (e.g. a pure interrupt runtime of
1.5 ms with a 2-ms sampling time) and which interrupt each other (e.g. another BYPASS
timer task with a 300-ms runtime), this places an additional load on the CPU computing
time. In a worst case runtime scenario, this can lead to the PLC errors mentioned above
in a low-priority cyclical task (i.e. a non-BYPASS task) that is monitored by the operating
system.

What you should count on:

This means that when setting up the monitoring time, you should not just take into ac-
count the pure runtime of the task to be set up; rather, you must also consider time re-
serves for other system functions that are running, e.g. for the task call shells that are
running in the background and for online representations of variables in the watch lists
and/or in the global variable worksheets. You should also not forget that users can acti-
vate specific monitoring functions that are active at runtime (e.g. the settings in the re-
source for "Index checking for PLC" and "Stack inspection for PLC") and may be reset
after commissioning is completed to save resources.

For the BYPASS tasks, you can exactly determine the actual system loading during op-
eration from a worst case point of view using the Time_Measure blocks from library
SYSTEM1_PLCO01_20bd00 (PROPROG wt II) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or higher. Using the FBs, you can acquire runtimes of a maximum of
10 ms at very high resolutions.

If you have to measure relatively large time intervals in the lower-priority cyclical tasks, it
is possible to form a continuous global counter value in a BYPASS interrupt that runs with
a fixed time base. This timer value can then be evaluated directly in the cyclical tasks by
subtraction of the timer value. (For information on setting up a cyclical CPU timer as a
BYPASS task, see the description of FB "INTR_SET" in firmware library
SYSTEM2_PLCO01_20bd00 (PROPROG wt II) or SYSTEM2_PLCO01_30bd00
(ProProg wt Ill) or higher).

Avoiding overloading:

In the case of watchdog overshoots, you must set the (interval or watchdog) settings up-
ward and/or minimize the runtimes in the BYPASS interrupts. Do this either by dividing
the program in the interrupt itself (i.e. alternate program section executions per interrupt)
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or by relocating to lower-priority non-BYPASS tasks with longer call intervals or by locat-
ing program sections directly in the default task.
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INTERNAL COMMUNICATIONS
INTERFACE TO THE (BACI)
CONTROLLER

5.1 BACI (BAumiiller Component Interface) general

The BACI is an internal communications interface for exchanging data between the
b maXX controller and the b maXX drive PLC.

When carrying out communication, a differentiation is made between process data com-
munication and requirements data communication.

Process data communication comprises reading and writing time-critical set values and
actual values and the status and control word in a definable time raster.

Service data communication comprises reading and writing non-time-critical parameters
of the controller.

Several ways are available for exchanging data between the b maXX controller and the
b maXX drive PLC.

e ProMaster, ProProg wt Il and Motion Control

The configuration of the data exchange in ProMaster is simply and fast. The program-
ming of the machine function in ProProg wt Ill with the Motion Control function blocks
is simply and fast.

Example projects:
ProMaster project: Example_1_3_2.bmxml
IEC project in ProProg wt IlI: Example_ BM4_O _ECT02_MA_2.mwt

See >ProMaster, ProProg wt Ill and Motion Control < from page 116 onward.

e PROPROG wt I

Using the IEC 61131-3 programming system PROPROG wt Il to program the data ex-
change (BACI communication) and the machine function PROPROG wt II.

See PPROPROG wt Il <« from page 144 onward.
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5.2 ProMaster, ProProg wt lll and Motion Control

5.21

Network variables are created per default for Motion Control at creating a project in Pro-
Master.

In an IEC project the Motion Control function blocks read or write these default network
variables. The complete machine function in an IEC project can be programmed via the
Motion Control function blocks.

Additional network variables can be created during configuration of the data exchange in
ProMaster project.

In a ProProg wt 1l IEC project these additional network variables can be read or written.

The interval in which the (process) data will be exchanged between b maxXX drive PLC
and b maXX controller will be configured in ProMaster.

If writing or reading of service data is required, the respective Motion Control function
blocks are used.

Requirements

The requirements are
® a PC with
e the ProMaster engineering framework

o the IEC 61131-3 programming system ProProg wt IlI
with the firmware libraries

Bit_UTIL_30bd00
OmegaOS_30bd00
SYSTEM2_PLCO01_30bd00
MC_SYS_30bd00

and the libraries

BM_TYPES_30bd00

SYSTEM1_PLCO01_30bd00

MOTION_TYPES_30bd02

MOTION_CONTROL_30bd03

MOTION_MULTI_AXIS_30bd03 (if multi-axis motion control is used)

® Physical commissioning of the components.
In the following example an EtherCAT network will be created. In our example, the
components are the EtherCAT master

® b maxXX 4400 with
¢ b maxXXdrive PLC (BM4-O-PLC-01)
e EtherCAT master option module (BM4-O-ECT-02-...)

and the EtherCAT slave
® b maxXX 4400 with
e EtherCAT slave option module (BM4-O-ECT-01-...)

For this purpose, see the respective operating instructions.
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5.2.2 Procedure to be carried out

To use the b maXX drive PLC and the b maXX controller for Motion Control, the following
steps must be carried out.

1 Commissioning of the b maXX 4400 with b maXX controller and b maXX drive PLC
2 Creation of an IEC 61131-3 project for ProProg wt Il with a motion-control template

3 Creation of a machine configuration in ProMaster
(a small EtherCAT network will be created in the following example)

4 Configuration of EtherCAT communication and subsequent downloading to the Ether-
CAT master
(with testing of the EtherCAT network with this configuration if appropriate)

5 Configuration of the BACI communication (local axis)

6 Configuration of the PLC with linking of the IEC project and ProMaster, configuration
of the cam data

7 Possible programming of the IEC 61131-3 project for ProProg wt Il (application) and
subsequent downloading to the b maXX drive PLC

8 Operation of the application

Naturally, you can also begin with Step 2 and not perform physical commissioning
(Step 1) until just prior to Step 6.

The ProMaster project Example_1_3 _2.bmxml and the IEC 61131-3 project
(ProProg wt Il project) Example_BM4_ECT02_MA_2.mwt/.zwt are created here.

5.2.3 Commissioning of the b maXX 4400 with b maXX controller and b maXX drive PLC

For details on commissioning the b maXX 4400 with b maXX controller and the b maXX
drive PLC option module, please refer to the respective operating instructions.

For details on commissioning the EtherCAT network, please refer to the respective oper-
ating instructions for the EtherCAT master for b maXX drive PLC option module and the
operating instructions of the other EtherCAT network nodes.

5.2.4 Creating of an IEC project with ProProg wt Il

The following explains how a motion control IEC project is created.

Multi-axis motion control is set in the ProMaster default settings for motion control. For
this reason, it makes sense to first create an IEC project for multi-axis motion control.

Open ProProg wt Il and create a new project by selecting an IEC template project via the
"File\Open Project / Unpack Project..." menu.

In our example, we use the IEC template project "Tmpl_PLCO1_MA_2 0104.zwt" (for
BM4_O_PLCO1).

This project is found in the directory <ProMaster installation directory>\projects\IEC tem-
plates, e.g. in the ProMaster standard installation directory C:\Baumueller\ProMasterNET
\projects\IEC-Templates.

The IEC template project "Tmpl PLCO1_MA 2 0104.zwt" is unpacked as
"Example_BM4_O_ECT02_MA_2.mwt".

The template contains the libraries
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Save the project. In our example, we use the project name

Bit_UTIL_30bd00
BM_TYPES_30bd01
MC_SYS_30bd00
MOTION_TYPES_30bd02
MOTION_CONTROL_30bd03
MOTION_MULTI_AXIS_30bd03

"Example_BM4_O_ECT02_MA_2.mwt".

£ PROPROG wt Il - Example_BM4_ECTO2 MA 2

File Edit ‘iew Project Buld ©Online Extras 2

MENREE
i0) &) 4o

Project Trees Wincdow:

=3 Project : D:%ProjektePROJwtl14E therCAT \E =arr
25 Libraries
L& Bit_UTIL_30bd00
LEd MC_5vS_30bd00
@ B_TvPES_30bd01
@ MOTIOMN_TYPES_20bd02
@ MOTION_COMTROL_30bd03
@ MOTIOMN_MULTI_&xI5_30bd03
[ Data Types
E-23 Logical POUs
E Cv'_Power_dxiz_
E Cv'_Power_Axiz_B
E B Mulbitimiz A
E BV Multidxiz_B
Phyzical Hardware
4| | »

RN

Dn >a2GE

Figure 58:

ProProg wt IlI - Creating the project "Example_BM4_O_ECT02_MA_2.mwt"

The communication settings must now be configured. The serial interface COM1 is set by
default. If you would like to use Ethernet, see Section »Communication and Connection
< from page 31 onward.

When using an IEC project in ProMaster, it is absolutely necessary that the "Create boot
project when compiling” checkbox in the "Resource Settings" window (select resource,
choose context menu ,Settings®) is activated for ProProg wt Ill. This creates the "boot-
file.pro" file, which is required for the download to the b maXX drive PLC.
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NOTE

The "Create boot project when compiling" checkbox under "Resource Settings" must be acti-
vated in ProProg wt Ill.

The project "Example_BM4_0O_ECT02_MA_2.mwt" is linked to the ProMaster project lat-
er on in Section >Configuration of the PLC <« from page 130 onward.

Now close ProProg wt Il via the menu “File\Exit”.

5.2.5 Creation of a machine configuration in ProMaster

This section explains how a project is created in ProMaster and how a machine configu-
ration is created.

Open ProMaster.

#8 ProMaster .NET
a File  Extras @ Help

Figure 59: ProMaster with no projects

Create a new ProMaster project by opening the "Project Settings" window via the menu
"File\New Project".
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Project settings

']

CBaumuellerProMasterMET  projects

Figure 60: ProMaster - Project name

Enter the name (in the edit box) and the save location (via path selection) of the project.
We use the name "Example_1_3 2.bmxml" for our example project.

Project settings (%]

Example_1 3 2|
CiBaumueller\ProMasterMET \projects

1 Baumueller PraMasterMET projecks\Example_1_3_ 2. brxml

(1] 4 Cancel

Figure 61: ProMaster - Issuing a project name

Accept the settings from the "Project Settings" window by clicking the "OK" button. Pro-
Master now switches to the network view.
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wm: ProMaster NET
! | Fle = Wiews [% Paint Extras @) Help
1_] =] E = | 5 @ | Language  English

- Metwork view - ProMetwork
[ Start page (Example_1_3_2) |

Workspace »

¥ || Workspace F'ru:ujeu:ttree|

Figure 62: ProMaster - Issuing a project name

Now open the Baumiiller catalog via the menu "Views\Catalog". The Baumiiller catalog
contains the devices, bus system and components provided by Baumdiiller by default.

In our example, we use
® the devices

e "b maXX 4000 EtherCAT master (2-row)" (from the group "b maXX 4000 drive");
b maXxXX 4000 with two slots,
Ethernet with EtherCAT master option module in slot G,
b maXX drive PLC in slot H

e "b maXX 4000 EtherCAT slave (2-row)" (from the group "b maXxX 4000 drive");
b maXX 4000 with two slots,
Ethernet with EtherCAT slave option module in slot G

® the bus system

e EtherCAT bus“ is created automatically
Drag the "b maXX 4000 EtherCAT master (2-row)" device from the Baumiiller catalog and
drop it in the ProMaster network view. The bus system is connected automatically. Now

drag the "b maXX 4000 EtherCAT slave (2-row)" device and drop it on the EtherCAT bus
(only possible when the bus changes color).
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<& ProMaster .NET

! | Fle = Wiews [% Paint Extras

& Help

: S | _‘ E = | 5 U| Al 7 | by | Language  English

[F Start page

MModull

Metwork view - ProMetwork
- (Example_1_3 2}

A H Workspace o x

Catalog x
Infa |DE"||'iEE5 Eus systems

= bmaXX 4000 Drive 4

brnaig 4000 Drive
bmawy 4000 PLC EtherCAT-Master (Z-r...
bmaxy 4000 PLC EtherCAT-Master (3-r...

bmary 4000 EtherCAT-5lave (Z-row)

brnaix 4000 PLC CaMopen-Master (2-r...

? || Workspace | Projectkres |

Figure 63: ProMaster - Machine configuration created

In the picture, you can now see the EtherCAT master (Modul1) and the EtherCAT slave
(Modul2). Additional information on the modules can be obtained via the respective tool
tip or the "Project Tree" window. The "Catalog" window is now closed to make things

clearer.

The names (Modul1 and Modul2) are changed by clicking the respective module and then
opening the properties window of the respective module via the context menu and “Prop-

erties”.
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Properties

binldatalimages|brmaxx4000s. brmp -
bindatatlimagesibma:c_EtherCat,

Figure 64: ProMaster - Module properties

In our example, we issue the name _Axis A to the EtherCAT master and the name
_Axis_B to the EtherCAT slave (_Axis_A and _Axis_B are the default axis variable names
of the motion control axis in our IEC project). We retain the respective images (*.bmp).
The new names now appear in the ProMaster network view and in the project tree.

Application Manual b maXX drive PLC BM4-O-PLC-01 123
BAUMULLER Document No.: 5.02004.04 of 168



ProMaster, ProProg wt Il and Motion Control

-E ProMaster .MET - @@g

P File = Wiews EE Painik |i Configuration Daka Extras ) Help
: S _‘ w2 G S Al | Ly “y |Language English - H

Metwork view - ProMetwork

a_start page (Example_1_3 2}

A Projecttree o x
—l{Fxample_1 3 2
= _ARis_&k
Slak Label Type
F Drive BM4 € 03
Slak Label Type
H PLC BM4-0-PLC-01-01-02
Slak Label Type
G EtheriZ AT | BM4-0-ECT-02-00-00
—|-_ARis_B
Slak Label Type
F Dirive BM4 C_03
Slak Label Type
G EtheriZ AT | BM4-0-ECT-01-00-00
.v Wiorkspace  Projecttree

Figure 65: ProMaster - Machine configuration - Renamed module

The communication settings for the communication from the ProMaster to the b maXX
drive PLC can be set by clicking the “_Axis_A” device and selecting "Communication set-
tings" via the context menu. Then save the project via the menu “File\Save project”.

Motion control is activated by default in ProMaster for the local axis and the components
with EtherCAT (EtherCAT master drive, EtherCAT slave drive). This reduces the settings
to be configured to a minimum.

If you would like to use the default settings, you do not need to configure BACI commu-
nication with ,Motion Control (local axis) and the EtherCAT communication with
ProEtherCAT.

In this case, continue with >Configuration of the PLC <« from page 130 onward.

5.2.6 Configuring EtherCAT communication with ProEtherCAT

Motion control is activated by default in ProMaster for the components with EtherCAT
(EtherCAT master drive, EtherCAT slave drive). This reduces the settings to be config-
ured to a minimum.

If you would like to use the default settings, you do not need to configure EtherCAT com-
munication with ProEtherCAT.

In this case, continue with >Configuration of the PLC < from page 130 onward.
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Changing the EtherCAT communication settings is described in the respective applica-
tion manuals. In our example see the ,Ethernet with EtherCAT master for b maXX drive
PLC* application manual.

5.2.7 Configuring BACI communication

5.2.7.1 Ident tab

Open the ,Motion Control (local axis)* window for our b maXX controller (local axis) by
clicking the “_Axis_A” device and then selecting "Configuration Data (Components)\Con-
troller[...]\Motion Control (local axis)“ via the context menu.

When the machine configuration was created, the local axis ( i.e. the BACI communica-
tion between b maXX controller and b maXX drive PLC) was set by default so, that the
BACI settings are configured for motion control (dragging and dropping of a b maXX with
PLC).

The window ,Motion Control (local axis) is opened.

5.2.7.2 IEC tab

On the ,Ident” tab b maXX controller specific informations (controller table version, con-
troller type and the controller firmware version) are displayed.

If your b maXX controller has another than the set (controller table) version, you can se-
lect in the combo box ,Version® the respective (controller table) version.

Motion Control {local axis) »

IEC | PDReceive | PD Transmit

' OFFLINE OrlineStatus
| J L !
®C ProPLC, Yersion=1.0.1,10, Baumiller Mirnberg 2006

Figure 66: Motion Control (local axis) - ,Ident” tab

On the ,IEC* tab the network variables are displayed which are used for the communica-
tion between b maXX drive PLC and b maXX controller. The network variables differ in
standard network variables and additional network variables for the BAC| communication,
if additional parameters are created on the ,PD Receive” and ,PD Transmit” tab.

The following must be heeded:
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The standard network variables for motion control may be read, but not written, by the
user.

These are the standard motion control network variables for the setpoint values:
"w_controlword" for the control word of the axis

"ud_PoslpSetAngel1" for the synchronization position setpoint an-
gle of the axis

These are the standard motion control network variables for the actual values:
"w_statusword" for the status word of the axis

"ud_Enc1ActAngle1" for the synchronization position actual an-
gle of the axis

"i_OperationModeAct" for the operating mode of the axis

NOTE

The standard network variables for motion control may be read, but not written, by the user.

The number after the network variable name is an internal number used to differentiate
between identically sounding, automatically generated network variable names.

I Motion Control {local axis)

Ident PC Receive | PD Transmit K 4 4 I |

ane Description
e

i w_Controlword S0 | Tl { BM_w_Contralword [P300]
ud_PosIpSetanglel %MD, 466304 BM_ud_PosIpSetingle [P370]
di_applicationParaml1 %MD3, 466305 BM_di_applicationParaml [P3314]
w_Statusword el 3, 466828 BM_w_Statusword [P301]
i_OperationModefct %ol 3, 466832 BM_i_CperationModesct [P304]
ud_EnclActAnglel %MD, 456336 BM_ud_EnclActAngle [P391]
di_speedactvaluel %MDE, 466340 BM_di_Speedictialue [P353]

|
w_Controhword Apply

mC  ProPLC, Wersion=1.0.1,10, Baumiller Nornberg 2006

Figure 67: Motion Control (local axis) - ,IEC" tab

If you created the additional network variables (and their link to the parameters of the
b maXX controller) that were suggested when configuring BACI communication in Sec-
tions >PD Receive tab < from page 127 onward and >PD Transmit tab < from page 128
onward, you will see the additional network variables.

126 Application Manual b maXX drive PLC BM4-O-PLC-01
of 168 Document No.: 5.02004.04 Baumdller Nirnberg GmbH



Internal communications interface to the (BACI) controller

The additional network variable for the setpoint value is:

"di_ApplicationParam1.." for application parameter 1 of the axis
The additional network variable for the actual value is:

"di_SpeedActValue.." for the actual speed value of the axis

5.2.7.3 PD Receive tab

Communication from the b maXX drive PLC to the b maXX controller is configured on the
“PD Receive” tab.

The default configuration is already set for motion control. You can expand on the config-
uration. Note that the motion-control configuration has a higher priority than the configu-
ration by the user.

Motion Control {(local axis) b4

Idert | IEC PD Transmit

Device_tvpe -
[POOO1] BM_u_Controller Type -
E Add parameter

All receive processdata

Murmber Mame Type

P300 BM_w_Conkralword rnakicn
P370 BM_ud_PosIpSetangle mokion

¥ Delete parameter M Delete all parameters

OFFLINE Onlinestatus
| J | )
mc ProPLC, Yersion=1.0.1.10, Baumdller Ndrnberg 2006

Figure 68: Motion Control (local axis) - ,PD Receive” tab with default motion control configuration

Linking of a parameter in the b maXX controller with a network variable in the IEC project
occurs here.
Procedure:
e Select a parameter group of the b maXX controller.
Example: We select the group ,Configuration_Application® in the ,Groups of parame-
ter” combo box.
® Select a parameter from this group.
Example: We select the parameter 3314 ,[3314]BM_di_ApplicationParam1“in the ,Pa-
rameter‘ combo box.

® Click the button ,Add Parameter. The just prepared linking is checked for conformity
to the settings and is entered in the list.
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The b maXX controller parameter 3314 (application parameter 1) is now linked to a net-
work variable in the IEC project. In our case the name of the network variable in the IEC
project is ,di_Application_Param11“. To this network variable will be written in the IEC
project. The value written to the parameter 3314 (Application parameter 1) is written via
the BACI communication in the controller.

Motion Control (local axis) b4

Idert | IEC ive | FD Transmit

Configuration_Application -
[P3314] BM_di_aspplicationParanm1 -

Add parameter

All receive processdata

Murmber Mame Type

P300 BM_w_Conkrohword rmakion
P370 EM_ud_FoslpSetangle rmokion
P3314 BM_di_aApplicationParam1 user

¥ Delete parameter 2 Delete all parameters

W ProPLC, Yersion=1.0,1.10, Baumdller Nornberg 2006

Figure 69: Motion Control (local axis) - ,PD Receive” tab with default motion control configuration and ad-
ditional parameter

NOTE

ProMaster automatically takes the 30-character limit for variable names in the IEC project in
ProProg wt Il into account.

The variable names from the additional configuration can be changed in Section >IEC
tab < from page 125 onward.

5.2.7.4 PD Transmit tab

Communication from the b maXX controller to the b maXX drive PLC is configured on the
“PD Transmit” tab.

The default configuration is already set for motion control. You can expand on the config-
uration. Note that the motion-control configuration has a higher priority than the configu-
ration by the user.
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Motion Control {(local axis) »

Idert | IEC | PDReceive

Device_type -
[POOO1] BM_u_Controller Type -
E Add parameter

All transmit processdata

Murmber Mame Type

: BM_w_Statusword rrakian
P304 BM_i_CperationModesct makion
P21 BM_ud_EnclActangle rnakian

M Delete parameter M Delete all parameters
OFFLINE Orlinestatus
—_— L 5

Figure 70: Motion Control (local axis) - ,PD Transmit* tab with default motion control configuration

Linking of a parameter in the b maXX controller with a network variable in the IEC project
occurs here.

Procedure:

e Select a parameter group of the b maXX controller.
Example: We select the group ,Speed_controller” in the ,Groups of parameters* com-
bo box.

e Select a parameter from this group.
Example: We select the parameter 353 ,[0353]BM_di_SpeedActValue® in the
,Parameter‘ combo box.

® Click the button ,Add Parameter®. The just prepared linking is checked for conformity
to the settings and is entered in the list.

The b maXX controller parameter 353 (speed actual value) is now linked to a network
variable in the IEC project. In our case the name of the network variable in the IEC project
is ,di_SpeedActValue1“. This network variable will be read in the IEC project. The value
will be read from the Controller parameter 353 (speed actual value) via the BACI commu-
nication.
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Motion Control (local axis) b4

Idert | IEC | PD Receive

Add parameter

All transmit processdata

Murmber Mame Type

P301 BM_w_Statusword riakicrn
P304 BM_i_OperationModesct makion
P391 BM_ud_EnclAckangle rnakicn
P353 BM_di_Speedictyalue user

M Delete parameter 2 Delete all parameters
onlinestatus
—_— = 5

Figure 71: Motion Control (local axis) - ,PD Transmit* tab with default motion control configuration and ad-
ditional parameter

Note

ProMaster automatically takes the 30-character limit for variable names in the IEC project in
ProProg wt Il into account.

The variable names from the additional configuration can be changed in Section >IEC
tab <« from page 125 onward.

5.2.8 Configuration of the PLC

Once the configuration of BACI communication, the communication of EtherCAT network
and the creation of the IEC project have occurred, the data for the b maXX drive PLC are
to be configured.

For this purpose,

e the IEC project is included in the ProMaster project

e the cam data sets are selected

In addition,
e cam data can be generated with the cam editor ProCAM
Then click the "Update total IEC project" button in the "ProPLC" window. The data for the

machine configuration, both for the EtherCAT network and the b maXX drive PLC, (in-
cluding local axis) are then generated.
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NOTE

The network variables from the configuration of the BACI communication (local axis) are not
displayed in ProPLC.

With the "Update total IEC project" button these network variables are written in the global
work sheet of the IEC project in ProProg wt Il (in the section LocalAxisVariables) too.

5.2.8.1 IEC

This section explains how an IEC project is linked with ProMaster.

Open the "ProPLC" window in the network view for our local axis (and EtherCAT master)
in the ProMaster project. Click the “_Axis_A" device and then select "Configuration Data
(Components)\PLC (slot H\PLC - Configuration (ProPLC)" via the context menu and
then the "IEC" tab.

: AeProPLC {_Axis_A - Slot H - Typ BM4-0-PLC-01-01-02) X

IE PLC | Cams | EtherCAT | Maotion Conkrol -

BM4-0-PLC-01-01-02

Project:

IEC project

Configuration:

Resources:

’ X M link

" OFFLINE oling Status
i H Open IEC project

E  ProPLC, Wersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 72: ProPLC - Connecting with example IEC project
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Note

Only ProProg wt Il projects can be opened with ProMaster. If you would like to use an exist-
ing PROPROG wt Il project, you must first open it with ProProg wt Il (thus converting it) and
can then open and use it in ProMaster.
Note that your PROPROG wt Il libraries will also be converted here!

Click the "New link" button and select our example IEC project
"Example_ BM4_O ECT02_MA_2.mwt" created in Section >Creating of an IEC project
with ProProg wt Il <4 from page 117 onward.

The IEC project just selected is displayed on the "IEC" tab.

: A ProPLC {_Axis_A - Slot H - Typ BM4-0-PLC-01-01-02) X I

IEC PLC | Cams | EtherCaT | Makion Conkrol -

BM4-CO-PLC-01-01-02
IEC project

= [H] Example_BM4_ECT0Z_MA_Z.mwt Project:

= D§f§31 Example_BM4_ECTO2_MA_Z.mwk
W

Configuration:
SHO3_20
Resources;

PLCOL

" OFFLINE Orling Status
[# Update kokal IEC project = Open IEC project .

E ProPLC, Yersion=1.0.1,10, Baumiiller Mirnberg 2006

Figure 73: ProPLC - IEC tab

If you link an existing application (or template) from ProProg wt Il with the ProMaster
project, the names of the devices in the ProMaster may not match those in the IEC
project. In this case, see Section >Programming the IEC project < from page 140 onward.
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5.2.8.2 PLC

5.2.8.3 Cams

After downloading the data to the EtherCAT master and b maXX drive PLC (see >Down-
loading the data to the EtherCAT master and the b maXX drive PLC < from page 139 on-

ward), the IEC project on the b maXX drive PLC can be activated and started on the PLC
tab ("PLC Status" section).

In addition, data of the b maXX drive PLC, such as the operating system version, firm-
ware version, IEC project and boot project, is also displayed in the "PLC Info" section. In-
formation on the files in the flash memory of the b maXX drive PLC, e.g. on the cam

records (see >5.2.8.3 Cams«<) is displayed in the "Flash Directory" section (after "Con-
nect" and "Update")

: R ProPLC {_Axis_A - Slot H - Typ BM4-0-PLC-01-01-02) »
1EC PLE | Cams | EtherZaT | Mation Contral -
PLC skakus FLZ Infa

Cold skart Cmegaids; Omegads w3, 1.2108 Feb 20 2007

[ Reset | [ wamstart | [ Firmware: 1314,0112/1276.0106/1284.0105

[ Activate ][ Hal: start ] IEC project:  Example_BM4

Book project:  Example_BM2

% | Flash direckary

|pdate
Walidated files: 1

Version: 000,001

Used memoty: 4352 bytes  Maximurn Files: 51z

Irrvalid Files: 0 Maimurm memary; 4096 Khyte

Marne Size
Sebd 5125k 4144 Bytes

Update tokal IEC project . i~ 5 Open IEC project |

E  ProPLC, Wersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 74: ProPLC - PLC tab after download of the cam (cam tab)

This section explains how a cam data set is generated and linked with ProMaster.

Open the "PLC Configuration" window in the network view for our local axis (and Ether-
CAT master) in the ProMaster project by clicking the “_Axis_A” device and then select

"Configuration Data (Components)\PLC (slot H\PLC - Configuration (ProPLC)" via the
context menu and then the "Cams" tab.
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: mEProPLL {_Axis_a - Slot H - Typ BM4-0-PLC-01-01-02) X
IEC | FLC [ca EtherCaT | Motion Control

IEC-CaM-\ariables

Mame address File size Path
no entries available

g ¥ Add cam sets

Cnline Skatus
[2 Update kokal IEC project = Open IEC project
l————————————— e EESESESS————.—.

E ProPLC, Yersion=1.0.1,10, Baumiiller Mirnberg 2006

[2 Update CAM variables

Figure 75: ProPLC - “Cams” tab with no cam data set

Press the "Add Data Sets" button. The "ProMaster.NET - Cams" window is opened.

Press the "Add" button in the "Hard Disk" section and select the path on your hard disk
that contains your cam data.

NOTE

Example cam data is found in the installation directory of ProCAM in the "examples" subfolder
(e.g. C:\...\Baumueller\ProCam 2\examples).

If you would like to create a cam, click the "ProCAM" button, which opens the cam editor. You
can edit your cams there.

Now create your cam data set (in the "*.sk Files" section) by dragging and dropping dif-
ferent cam data (in the "Hard Disk" section).

In our example, we select the cam data "ExampleGerade MC.kbin" and
"ExamplePendelP5_MC.kbin", which are combined in the “SetA 512" cam data set.
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NOTE

You can display the cam data graphically (in the respective section) via the "Preview" button.
This simplifies cam selection.

Then click the "Save" button. This creates the cam data set and makes ProMaster avail-
able.

Harddisk.

Elﬂ Example

R ExampleGerade_MC kbin
kL~ AE<amplePendelPS_MC, khin

*,zk Files

=) Seta_51z2
T ExampleGerade_MC khin

Figure 76: ProPLC (- Cams tab -) Generating cam data set

Now close the "ProMaster.NET - Cams" window by clicking "x" on the top right.

You can now see the name of the variables of the cam data set in the IEC project, its ad-
dress in the IEC project and the file name of the cam data set on the hard disk via the
"Cams" tab.
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5.2.8.4 EtherCAT

nc ProPLC {_Axis_A - Slot H - Typ BM4-0-PLC-01-01-02) x I
IEC | PLC [l:an. EtherCaT | Motion Control -
IEC-CAM-Yariables
Marme Address File size Path
{SebA 517 0 %MDS.970000 4144 Bytes C:\BaumuellerProfastertE. .,

add cam sets

¥ ) Online *  Library

B Update CAM variables
OFFLINE Cinline Status

[2 Update kokal IEC project = Open IEC project

E ProPLC, Yersion=1.0.1,10, Baumiiller Mirnberg 2006

Figure 77: ProPLC - “Cams” tab with cam data set

If you link an existing application (or template) from ProProg wt Il with the ProMaster
project, the cam data set name in ProMaster may not match that in the IEC project. In this
case, see section >Programming the IEC project < from page 140 onward.

From the "Cam" tab, you can clear the flash memory on the b maXX drive PLC via the
"Clear Flash" button ("U Online" section). This may be necessary if the flash memory is
"full" because of various downloads (both cam data sets and IEC projects).

In addition, you can download cam data sets to the b maXX drive PLC individually via the
"Download Data Sets" button on the "Cams" tab.

Now load the cam data sets onto the b maXX drive PLC via the ,Download Data Sets”
button ("U Online" section).

The name, data type, address and comment of the network variables of the EtherCAT
slave in the IEC project are displayed on the "EtherCAT" tab.

If motion control is used, communication occurs via the axis variable. ProMaster recre-
ates the axis variable with the device name of the EtherCAT slave after the “Update total
IEC project” button is pressed (see section >Downloading the data to the EtherCAT mas-
ter and the b maXX drive PLC < from page 139 onward). ProMaster also creates network
variables in the IEC project. These are divided into standard network variables for motion
control and, if additional objects were created during configuration of the EtherCAT slave,
additional network variables for EtherCAT.
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The "EtherCAT" tab displays these network variables, both the standard network vari-
ables for motion control and the additional network variables for EtherCAT.

The following must be heeded:

The standard network variables for motion control may be read, but not written, by the
user.

These are the standard motion control network variables for the setpoint values:
"u_controlword.." for the control word of the axis

"ud_PoslpSetAngel.." for the synchronization position setpoint an-
gle of the axis

These are the standard motion control network variables for the actual values:
"u_statusword.." for the status word of the axis

"ud_Enc1ActAngle.." for the synchronization position actual an-
gle of the axis

"si_modes_of operation_display.." for the operating mode of the axis

NOTE

The standard network variables for motion control may be read by the user, but not written.

NOTE

The standard network variables must be read in the motion control event task.

The number after the network variable name is an internal number used to differentiate
between identically sounding, automatically generated network variable names.
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I A ProPLC {_Axis_A - Slot H - Typ BM4-0-PLC-01-01-02) X I
IEC | PLC | Cams | Ethert Mation Cantrol -

Slat G [BM4-0-ECT-02-00-00] v M eEr  Update list
ame !HHI‘ESS Description

¢ di_ApplicationParaml DINT ¢ P - B Indes 2
ud_PosIpsetangle UDINT @ %MD 32040964 _fxis_f --= _Axis_B: Index: 60FE Subindex: 17
1_contrabward UIRT  SBMW 32040968 _Awxis_A --= _Axis_B: Index: 6040
di_Speedactialue DIMT %MD 32041216 _Axis_B: Index: 4161 --= _Axis_A
ud_EnclAckangle UDINT @ %MD 3.2041220 © _fAxis_B: Indes: 60FE Subindes: & --= _Axis_A
11_skaktuswiord UIRT %MW 32041224 fwis_ B Index: 6041 --= _Axis 5
si_modes_of _operation_di  SIMT  %%:MB 3.2041226  _Awxis_B: Index: 6061 --= _Axis_A

di_ApplicationParami g Chang

[2 Update EtherCAT wariables

OFFLINE Cinline Status

A Update total IEC project Open IEC project

E  ProPLC, Wersion=1.0.1.10, Baumiller Mirnberg 2006

Figure 78: ProPLC - EtherCAT tab

If you created additional network variables (and their link to EtherCAT slaves) when con-
figuring EtherCAT slave communication in Section >Configuring EtherCAT communica-
tion with ProEtherCAT < from page 124 onward, you will see the additional network
variables.

E.g. an additional network variable for the set value is:

"di_ApplicationParam1.." for application parameter 1 of the axis,
e.g. an additional network variable for the actual value is:

"di_SpeedActValue.." for the actual speed value of the axis

When changing the network variable names, note that each variable name can be issued
only once in the IEC project. This is especially important to note when using several
EtherCAT master modules on the b maXX drive PLC.

NOTE

Each variable name may be issued only once in the IEC project.
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NOTE

The additional network variables for the set values must be written in the motion control event
task.

The additional network variables for the set values must be written at every call of the motion
control event task.

For more informations please refer to Ethernet with EtherCAT master for b maXX drive
PLC application manual.

5.2.8.5 Motion Control

All general settings for motion control will be made on the "Motion Control" tab in the fu-
ture.

If you would like to use the default motion control settings, you do not need to make any
settings here.

5.2.9 Downloading the data to the EtherCAT master and the b maXX drive PLC

At present, downloading of the data for the EtherCAT master occurs see Ethernet with
EtherCAT master for b maXX drive PLC application manual.

Downloading of the cam data sets for the b maXX drive PLC currently occurs via the
“Cams” tab of the PLC configuration. For this purpose, see Section >Cams <« from page
133 onward.

Downloading the IEC project for the bmaXX drive PLC currently occurs via ProProg wt 111,
as usual.

Now click the "Update total IEC project" button in the "PLC Configuration" window. The
data for the b maXX drive PLC is now generated. This procedure can take some time,
since ProProg wt Il is opened and the configured IEC variables are written in the global
variable worksheet in the IEC project, among other things.

Afterwards you can compile the IEC project by confirming the correspondent request with
,Yes".

9 The IEC wariables were updated.
H-"/ Should the IEC project be compiled?

| Ja | [ Mein

Figure 79: ProMaster - compile the updated IEC project

You can compile alternatively the IEC project in ProProg wt Il via the ProProg wt Il menu
,Build\Rebuild Project".

Q
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Now download the IEC project to the b maXX drive PLC (ProProg wt Il menu ,,Online\
Ressource Control..." — ,Send* — ,Send” Boot Project).

Now perform a reset of the b maXX drive PLC and then switch the PLC to the ,RUN" state
(alternatively, you can switch the entire EtherCAT network off and then on again).

You can now control the local axis _Axis_A and the EtherCAT slave axis _Axis_B via the
IEC project in ProProg wt I11.

5.2.10 Programming the IEC project

5.2.10.1 General information

For information on how to program a motion control application in the IEC project in
ProProg wt I, please refer to the motion control application manual and the Online Help
System of ProProg wt .

ProProg wt Il is opened with our IEC project "Example_BM4_O_ECT02_MA_2.mwt" via
the context menu on _Axis_A "Configuration Data (Components)\PLC (Slot H\IEC Pro-
gramming (ProProg wt Ill)". You can edit the IEC project as usual.

ProMaster has written

e the motion-control axis variables (in the MC_Axis_Variables section)

e the cam data set (in the MC_CamDataSet section)

e the network variables for EtherCAT (in the EtherCATVariables section)

® the network variables of the local axis (in the LocalAxisVariables section)
(standard network variables for motion control and additional network variables for the
local axis, see >Exchanging data <« from page 142 onward)

in the global variable worksheet "Global_Variables".
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tE Global_Yariables:SHO3_30.PLCO1
Mame | Type | |lzage Dezcription | Addrezs

Global_VYariables
| & MyApplication

_Myhiaster A WAR GLO.. Mot from Profdaster

| & MC_AxisWariables
Az A A WAR_GLO.. 1. Achse MD3 451500
_Axis B A WAR_GLO.. |2 Achse MD3 457300

MC_MasterRef
MC_SystemReserved
MC_AxizRef
MC_BacilnitRef
MC_Axi=PDORef
MC_TriggerRef

MC_IRPRef
| EMc_cambataset
|=_File_seta_s12 FileS... |vaAR_GLO.. %MD3.970000
_Seta, 512 MC_..  |wAR_GLO.. %MD3.970000

| Ether CAT Variables
[= LocalAxisVariables

_|w_Controkwvord WWORD  |WAR_GLO.. |BM_we_Controlbevord [P300] b3 466300
ud_PoslpSetAngle DT WaR_GLO.. |BM_ud_PoslpSetAngle [P370] FMD3 466504
di_ApplicationParam1 1 DiIMT WaR_GLO.. |Bh_di_ApplicationParamt [P3314] | %MD3 466505

| _Statusword WORD  [VAR_GLO.. Bk _w_Statusweard [PE01] Fhhi3 4BE525

i Cperationbode .ot IMT WaR_GLO..  |Bh_i_OperationModebct [P304) Fahhi3 4BE552

 |ud_Enct ActAngle DT WaR_GLO.. B _ud_Enclactingle [P391] FMD3 466536

- |di_Spesdictialuet DiIMT WaR_GLO.. | Bh_di_SpeedActValue [P353] %mMD3 466540

£ »
Figure 80: ProProg wt Il - Global variable worksheet with the ProMaster data

The following, in particular, must be heeded:

The device name of the device on the EtherCAT bus (local axis/EtherCAT master, Ether-
CAT slave(s)) in ProMaster is also the name of the axes in the IEC project in
ProProg wt lll. This means that if you have linked an existing application (or template)
from ProProg wt IIl with the ProMaster project, the names of the devices in ProMaster
may not match those in the IEC project. In this case, there are two possible solutions:

1 ProMaster changes the axis names to the device names in ProMaster in the
"MC_AxisVariables" section of the "Global Variables" variable worksheet in
ProProg wt Ill, and the user changes the axis names in the POEs to the device names
in ProMaster (via the ProProg wt Il function "Replace Globally").

2 You change the device names in ProMaster to the axis names in ProProg wt IIl.

In our example, we have given the local axis the device name _Axis_A and the EtherCAT
slave the device name _Axis_B in ProMaster. This is also the axis name from our motion
control template used for our IEC project.

This also applies for the cam data set name in the IEC project in ProProg wt Ill. This
means that if you link an existing application (or template) from ProProg wt IIl with the
ProMaster project, the name of the cam data set in ProMaster may not match that in the
IEC project. In this case, the following applies:
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ProMaster changes the cam data set names to the cam data set names in ProMaster in
the "MC_CamDataSet" section of the "Global Variables" variable worksheet in
ProProg wt Ill, and the user changes the cam data set names in the POEs to the cam data
set names in ProMaster (via the ProProg wt Il function "Replace Globally").

5.2.10.2 Exchanging data

A global variable is required for exchanging data between

e the function modules in the IEC project on the b maXX drive PLC (BM4-O-PLC-0x) and
the local axis and

e the function modules in the IEC project on the b maXX drive PLC (BM4-O-PLC-0x), the
Ether-CAT master option module (BM4-O-ETH-02) and (via the EtherCAT field bus)
the EtherCAT slave.

These variables are also called axis variables and have axis names in the IEC project.
Our axis variable for the local axis has the axis name _Axis_A.
Our axis variable for the EtherCAT slave axis has the axis name _Axis_B.

We have given our local axis the device name _Axis_A and our EtherCAT slave the
(same-sounding) name _Axis_B in ProMaster, which is why we do not need to make any
adjustments here.

The same applies for the variable for the cam data, which has the cam data set name
_SetA_ 512 in the IEC project and ProMaster.

The axis variable and the cam data variable are connected to the motion control function
modules in the IEC project. The machine functions are programmed with the motion con-
trol function modules.

Information on using the motion control function modules is found in the motion control
application manual.

If motion control is used, communication occurs via the axis variable. ProMaster creates
network variables in the IEC project. These are divided into standard network variables
for motion control and, if additional objects were created during configuration of the BACI
communication, additional network variables for the local axis.

The following must be heeded:

The standard network variables for motion control may be read, but not written, by the
user.

_Axis_A (local axis)

These are the standard motion control network variables for the set values:
"w_controlword" for the control word of the axis

"ud_PoslpSetAngel1" for the synchronization position setpoint an-
gle of the axis

These are the standard motion control network variables for the actual values:

"w_statusword" for the status word of the axis
"ud_Enc1ActAngle1" for the synchronization position actual an-
gle of the axis
"i_OperationModeAct" for the operating mode of the axis
142 Application Manual b maXX drive PLC BM4-O-PLC-01

of 168 Document No.: 5.02004.04 Baumiiller Nirnberg GmbH



Internal communications interface to the (BACI) controller

The additional network variables for the local axis are written (set values) and read (actual
values) by the user.

If you created the additional network variables (and their link to the parameters of the
b maXX controller) that were suggested when configuring BACI communication in Sec-
tions >PD Receive tab < from page 127 onward and >PD Transmit tab < from page 128
onward, the additional network variable for the set values are:

"di_ApplicationParam1.." for application parameter 1 of the axis
The additional network variable for the actual value is:
"di_SpeedActValue.." for the actual speed value of the axis

_Axis_B (EtherCAT slave axis)

These are the standard motion control network variables for the set values:
"u_controlword.." for the control word of the axis

"ud_PoslpSetAngel.." for the synchronization position setpoint an-
gle of the axis

These are the standard motion control network variables for the actual values:
"u_statusword.." for the status word of the axis

"ud_Enc1ActAngle.." for the synchronization position actual an-
gle of the axis

"si_modes_of operation_display.." for the operating mode of the axis

If you created the additional network variables (and their link to EtherCAT slaves) that
were suggested when configuring EtherCAT slave communication in sections >PD Re-
ceive tab < from page 127 onward and >PD Transmit tab < from page 128 onward, you
see the additional network variable for the set values.

E.g. an additional network variable for the set value is:

"di_ApplicationParam1.." for application parameter 1 of the axis,
e.g. an additional network variable for the actual value is:

"di_SpeedActValue.." for the actual speed value of the axis

The number after the network variable name is an internal number used to differentiate
between identically sounding, automatically generated network variable names.

NOTE

The standard network variables for motion control may be read, but not written, by the user.

The additional network variables for EtherCAT are written (set values) and read (actual val-
ues) by the user.

NOTE

If motion control is used, the network is started automatically via motion control.
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NOTE

The additional network variables for the set values must be written in the motion control event
task.

The additional network variables for the set values must be written at every call of the motion
control event task.

5.3 PROPROG wt i

5.3.1 b maXX PLC and controller

Process data:

The b maXX drive PLC takes the controller's actual values and the status word in a de-
finable time raster from BACI and transfers the reference values and the control word via
BACI to the controller.

At transfer of the actual values and the status word, the system triggers the "BACI pro-
cess data" hardware event in the b maXX drive PLC. This event can trigger an event task
in the b maXX drive PLC in which BACI process data communication can be carried out.

The system sets the instant or the timing code for communication at initialization of the
process data communication in the user program using FB BACI_INIT.

Service data:

The b maXX drive PLC transfers a read parameter or write parameter job to BACI. The
controller reads the job from BACI, processes the appropriate parameters in the controller
(see the respective controller description) and returns the result to BACI. The b maXX
drive PLC then reads the result of communication from BACI.

5.3.2 Programming BACI communication on the b maXX drive PLC

Due to compatibility the function blocks of the libraries for PROPROG wt Il are available
in the libraries for ProProg wt Ill. The function blocks are written in the following.

NOTE

The following function blocks, also written for ProProg wt lll, are not used for new projects
with ProMaster, ProProg wt 11l and Motion Control
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You program the b maXX drive PLC using the PROPROG wt Il or ProProg wt Il pro-
gramming system (see the PROPROG wt Il programming manual or the Online Help
System of ProProg wt III).

The Baumiller user libraries SYSTEM1 _PLC01_20bd00 (PROPROG wtll) or
SYSTEM1_PLCO01_30bd00 (ProProg wt lIl) and SYSTEM2_PLCO01_20bd00
(PROPROG wt II) or SYSTEM2_PLCO01_30bd00 (ProProg wt Ill) or above are available
for programming BACI communication.

In library SYSTEM1_PLCO01_20bd00 (PROPROG wt Il) or SYSTEM1_PLCO01_30bd00
(ProProg wt Ill) or above, function blocks are available for initializing process data com-
munication, for process data communication and for service data communication.

You need the following FBs for process data communication:

BACI_INIT Initializing process data communication.
BACI_PD_COMM Process data communication

You need the following FBs for requirements data communication:

BACI_PAR_READ Service data communication
(read parameter job)

BACI_PAR_WRITE Service data communication
(write parameter job)

Library SYSTEM2_PLC01_20bd00 (PROPROG wt Ill) or SYSTEM2_PLC01_30bd00
(ProProg wt lll) or above contains amongst others, the following function block:

INTR_SET is used by FB BACI_INIT
(FB for linking and activating a hardware signal with
the BACI process data event.)
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5.3.3 Function Blocks for BACI Overview

In addition to the standard function blocks, you can use manufacturer-defined function
blocks if you have logged on manufacturer-defined libraries in a project.

Note: Logging on of libraries is described in the general help.
The following function blocks are available for BACI:

Function block Brief description

BACI_INIT For initializing BACI (BAumdller Component Interface) in
the b maXX drive PLC

BACI_PAR_READ Read BACI parameter

BACI_PAR_WRITE Write BACI parameter

BACI_PD_COMM Process data communication via BACI in the b maXX
drive PLC for a maximum of eight target and actual val-
ues

BACI_PD_RECONFIG Reconfigure BACI process data communication during
ongoing operation
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5.3.3.1 BACLINIT

You can use this function block for BACI to initialize process data communication be-
tween the b maXX controller and b maXX drive PLC via the BACI interface.

Note

FB BACI_INIT uses library BM_TYPES_20bd03 (PROPROG wt IlI) or BM_TYPES_30bd01
(ProProg wt Ill) or higher and firmware library SYSTEM2_PLCO01_20bd00 (PROPROG wt Il)
or SYSTEM2_PLCO01_30bd00 (ProProg wt Ill) or higher.

Application: During the initialization stage (cold boot/warm restart task).

Note

Necessary b maxXX controller settings for i EVENT = INT#11 (=SYNC1 signal source) or
i EVENT = INT#12 (=SYNC2 signal source) on the WinBASS Il "Synchronization" side:
e Source for sync signal:
o "Use Sync 1 signal from BACI" (i EVENT = INT#11) or
o "Use Sync 2 signal from BACI" (i EVENT = INT#12).
e Choose Sync interval (=>the same time period must be connected at input
"u_CYCLE_TIME" in us).
o Sync offset: -25.0 ys.
o Sync tolerance: 2.0 ps.

Setting the Sync offset guarantees that the controller has already finished the actual value cy-
cle before the PLC starts its communication cycle.

Otherwise, BACI access conflicts can result when transferring target and actual values in
block BACI_PD_COMM.

Parameter input Data type Description
_BASE BACI_CTRL_BMSTRUCT Operating data for BACI
i EVENT INT Event

0,4,8,11,12
u_CYCLE_TIME UINT BACI cycle time in ys
u_WR_PAR_NRO UINT Specified value parameter number 0
u WR_PAR_NR1 UINT Specified value parameter number 1
u WR_PAR_NR2 UINT Specified value parameter number 2
u WR_PAR_NR3 UINT Specified value parameter number 3
u WR_PAR_NR4 UINT Specified value parameter number 4
u WR_PAR_NR5 UINT Specified value parameter number 5
u WR_PAR_NRG6 UINT Specified value parameter number 6
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Parameter input Data type Description

u WR_PAR_NR7 UINT Specified value parameter number 7
u WR_PAR_NRS8 UINT Specified value parameter number 8
u WR_PAR_NR9 UINT Specified value parameter number 9
u WR_PAR_NR10 UINT Specified value parameter number 10
u WR_PAR_NR1M1 UINT Specified value parameter number 11
u WR_PAR_NR12 UINT Specified value parameter number 12
u WR_PAR_NR13 UINT Specified value parameter number 13
u WR_PAR_NR14 UINT Specified value parameter number 14
u WR_PAR_NR15 UINT Specified value parameter number 15
u_RD_PAR_NRO UINT Actual value parameter number O
u_RD_PAR_NR1 UINT Actual value parameter number 1
u_RD_PAR_NR2 UINT Actual value parameter number 2
u_RD_PAR_NR3 UINT Actual value parameter number 3
u_RD_PAR_NR4 UINT Actual value parameter number 4
u_RD_PAR_NR5 UINT Actual value parameter number 5
u_RD_PAR_NRG6 UINT Actual value parameter number 6
u_RD_PAR_NR7 UINT Actual value parameter number 7
u_RD_PAR_NR8 UINT Actual value parameter number 8
u_RD_PAR_NR9 UINT Actual value parameter number 9
u_RD_PAR_NR10 UINT Actual value parameter number 10
u_RD_PAR_NR11 UINT Actual value parameter number 11
u_RD_PAR _NR12 UINT Actual value parameter number 12
u_RD_PAR _NR13 UINT Actual value parameter number 13
u_RD_PAR_NR14 UINT Actual value parameter number 14
u_RD_PAR _NR15 UINT Actual value parameter number 15

t TIME TIME Monitoring time in seconds
Parameter output Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI

i ERR INT Error number

x_ERR BOOL Error bit

x_OK BOOL OK bit
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Description
FB BACI_INIT make it possible to initialize process data communication between the
b maXX controller and the b maXX drive PLC.

FB BACI_PD_COMM is available for process data communication for applications in the
associated bypass interrupt (see Inputi_ EVENT).

Input/output _ BASE:
At _BASE, you must connect a global variable of data type BACI_CTRL _BMSTRUCT.

This global variable is predefined as _PLC Init in the BM4_O_PLCO1 template in
PROPROG wt in global variable sheet Global_Variables.

Alternatively, users can create this variable themselves.

In this case, you must locate it by means of declaration of global variables to the base
address of the b maXX drive PLC's dual-port RAM, i.e. %MB3.9000000.

Example:
_PLC Init AT $%MB3.9000000 : BACI CTRL BMSTRUCT;
Where:
_PLC Init is the variable name with the data type
short designation "_" for Struct
BACI CTRL BMSTRUCT is the data type
$MB3.9000000 is the base address of the b maxXX drive
PLC's dual-port RAM
Inputi_EVENT:

i EVENT = 4 initializes event "BACI process data" with interrupt level 13 (low priority).
i_ EVENT = 8 initializes event "BACI process data" with interrupt level 14 (high priority).

i EVENT = 11 initializes event "SYNC-Signal 1 option module" with interrupt level 14
(high priority).
i EVENT = 12 initializes event "SYNC-Signal 2 option module" with interrupt level 14
(high priority).

If input i_EVENT is not assigned or i EVENT = 0, the system does not initialize any
events. In this case, new parameter numbers are reconfigured but no interrupt source is
set up.

If you want to reconfigure parameter numbers during operation, you should use block
BACI_PD_RECONFIG.

Ifi_ EVENT is not 0, 4, 8, 11 or 12, the system sets i_ERR to the value INT#3.

Input u_CYCLE_TIME:

You specify the cycle time of process data communication at input u_CYCLE_TIME. The
cycle time of process data communication corresponds to the interval at which the "BACI
process data" event triggers an interrupt on the b maxX drive PLC.

The u_CYCLE_TIME value must be a multiple of 125 us and be at least 250 ps.
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If u CYCLE_TIME < 250, 250 us is set as the cycle time of process data communica-
tion.

If u CYCLE_TIME < 125 * x, the system rounds up and sets 125 us * x as the cycle
time of process data communication.

Example:
u_CYCLE_TIME = 100: 250 ps is set.
u_CYCLE_TIME = 1900: 2000 ps (2 ms) is set.

Inputs u_ WR_PAR_NRO to u WR_PAR_NR15:

You state the parameter numbers at inputs u WR_PAR_NRO to u WR_PAR_NR15 of
the specified values that are to be transferred cyclically. The system then cyclically trans-
fers the specified values themselves in the assigned BYPASS task via block
BACI_PD_COMM.

Inputs u_RD_PAR_NRO to u_RD_PAR_NR15:

You state the parameter numbers at inputs u_ RD_PAR_NRO to u_RD_PAR_NR15 of the
actual values that are to be transferred cyclically. The system then cyclically transfers the
actual values themselves in the assigned BYPASS task via block BACI_PD_COMM.

Input t_TIME:

You set the monitoring time in seconds at input t_TIME. If Input t_TIME is not assigned,
this yields a presetting of TIME#3s. If it is not possible to carry out initialization during the
monitoring time, the system issues a corresponding timeout error message.

Output x_OK:

Output x_OK is set to TRUE if it was possible to correctly initialize process data commu-
nication between the b maXX controller and b maXX drive PLC via the BACI interface.

Outputs x ERR, i_ERR:

If an error occurs, the system sets error bit x_ERR to TRUE and outputs error number
i_ ERR.
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Error number i_ERR:

i_ERR Error

-32768 to -1 |Reserved
0 Error i_EVENT initialization
1 Timeout basic init b maXX controller: Wait for ConfDone bit or config

flag bit.
2 Timeout Reconfig b maXX controller: Wait for ConfDone bit.
3 Timeout Reconfig b maXX drive PLC: Error in the PLC settings.
4 Inputi_EVENT is not 0, 4, 8, 11 or 12.
510 32767 |Reserved
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5.3.3.2 BACI_PAR_READ

You can use this function block for BACI to read a service data value (a parameter value)
from the b maXX controller via the BACI interface.

NOTE

FB BACI_PAR_READ uses
BM_TYPES_30bd01 (ProProg wt Ill) or above.

library

BM_TYPES_20bd03

(PROPROG wtll) or

Application: Integrated preferably in the DEFAULT task or in any cyclic task.

Parameter input

Data type

Description

_BASE

BACI_CTRL_BMSTRUCT

Operating data for BACI

u_PAR_NR UINT Parameter number
t TIME TIME Monitoring time
x_EN BOOL Release

x_RESET BOOL Reset

Parameter output Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI

di_ PAR_VALUE DINT Read parameter value

x_PAR_FORMAT BOOL Format of the parameter (16-/32-bit)

x_BUSY BOOL Communication is active

i ERR INT Error number

x_ERR BOOL Error bit

x_OK BOOL OK bit
Description
FB BAPS_PAR_READ sends a parameter read job to the b maXX controller via param-
eter number input u_PAR_NR . The system displays the parameter value that the
b maXX controller requested at output ud_PAR_VALUE; the format of the parameter is
displayed at output x_PAR_FORMAT. If an error occurs when executing the read param-
eter job, the system sets error bit x_ERR and outputs error number i_ERR.
FB BACI_PAR_READ can be set several times (instantiated) in the same way as FB
BACI_PAR_WRITE. However, only one parameter job may be active at the time (i.e. only
one FB BACI_PAR_READ or BACI_PAR_WRITE may be active at the time).
Input/output _ BASE:
At _BASE, you must connect a global variable of data type BACI_CTRL BMSTRUCT.
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This global variable is predefined as _PLC_Init in the BM4_O_PLCO01 template in
PROPROG wt in global variable sheet Global_Variables.

Alternatively, users can create this variable themselves.

In this case, you must locate it by means of declaration of global variables to the base
address of the b maXX drive PLC's dual-port RAM, i.e. %MB3.9000000.

Example:
_PLC Init AT $%MB3.9000000 : BACI CTRL BMSTRUCT;
Where:
_PLC Init is the variable name with the data type
short designation "_" for Struct
BACI CTRL BMSTRUCT is the data type
$MB3.9000000 is the base address of the b maXX drive

PLC's dual-port RAM

Input u_PAR_NR:

At input u_PAR_NR, you state the parameter number of the parameter whose value you
want to read.

Inputt_TIME:

You set the monitoring time in seconds at input t_TIME. If Input t_TIME is not assigned,
this yields a presetting of 3 s. If it is not possible to complete the job within the monitoring
time, the system issues a timeout message.

Input x_EN:

Communication is started by means of x EN = TRUE. If x_EN is set to FALSE before
x_BUSY=FALSE, it is assumed that communication was cancelled deliberately. You
must then reset FB BACI_PAR_READ by means of x_RESET = TRUE.

Input x_RESET:
You use x_RESET = TRUE to reset the FB.

Output di_PAR_VALUE:
The read parameter value is output at output di_ PAR_VALUE.

Output x PAR_FORMAT:
At output x_PAR_FORMAT, the system outputs the format of the parameter.

With a 16-bit parameter, x PAR_FORMAT = FALSE; with a 32-bi parameter,
x_PAR_FORMAT = TRUE.

In the case of other parameter formats (e.g. STRING parameter, not currently supported),
x_PAR_FORMAT = FALSE stays the same and the system issues a number ati_ERR.
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Output x_BUSY:

Output x_BUSY indicates by TRUE that communication is active.

Output x_OK:

The system sets output x_OK to TRUE when communication has been completed suc-

cessfully.

Outputs x ERR, i_ERR:

If an error occurs, the system sets error bit x_ERR to TRUE and specifies the error at out-

puti_ERR.

Error number i_ERR:

i_ERR Error
-32768 to -3 | Reserved
-2 Timeout
-1 Read parameter job on the BACI interface was canceled (possibly
due to another instance of FB BACI_PAR_READ or FB
BACI_PAR_WRITE)
0 No error
1to 4 Internal message from b maXX controllers 1 - 4
5to 127 Reserved
128 to 141 Internal message from b maXX controllers 128 - 141
142 to 255 Reserved
256 to 273 Internal message from b maXX controllers 256 - 273
274 to 511 Reserved
512 No data type can be determined
513 Data type is not supported
514 Data type is STRING (is not currently supported).
515 to 32767 |Reserved
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5.3.3.3 BACI_PAR_WRITE

NOTE

FB BACI_PAR_WRITE
BM_TYPES_30bd01 (ProProg wt Ill) or above.

You can use this function block for BACI to write a service data value (a parameter value)
to the b maXX controller via the BACI interface.

uses library BM_TYPES_20bd03 (PROPROGwtlIl) or

Application: Integrated preferably in the DEFAULT task or in any cyclic task.

Parameter input Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI

u_PAR_NR UINT Parameter number

di_PAR_VALUE DINT Parameter value

t_ TIME TIME Monitoring time

x_EN BOOL Release

x_RESET BOOL Reset

Parameter output Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI

x_BUSY BOOL Communication is active

i ERR INT Error number

x_ERR BOOL Error bit

x_OK BOOL OK bit
Description
FB BACI_PAR_WRITE sends a write parameter job to the b maXX controller via param-
eter number input u_PAR_NR and parameter value di PAR_VALUE. If an error occurs
when executing the write parameter job, the system sets error bit x_ERR and outputs er-
ror number i_ERR.
FB BACI_PAR_WRITE can be set several times (instantiated) in the same way as FB
BACI_PAR_READ. However, only one parameter job may be active at the time (i.e. only
one FB BACI_PAR_READ or BACI_PAR_WRITE may be active at the time).
Input/output _BASE:
At _BASE, you must connect a global variable of data type BACI_CTRL _BMSTRUCT.
This global variable is predefined as _PLC_Init in the BM4_O_PLCO1 template in
PROPROG wt in global variable sheet Global_Variables.
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Alternatively, users can create this variable themselves.

In this case, you must locate it by means of declaration of global variables to the base
address of the b maXX drive PLC's dual-port RAM, i.e. %MB3.9000000.

Example:
_PLC Init AT $%MB3.9000000 : BACI CTRL BMSTRUCT;
Where:
_PLC Init is the variable name with the data type
short designation "_" for Struct
BACI CTRL BMSTRUCT is the data type
$MB3.9000000 is the base address of the b maxXX drive

PLC's dual-port RAM

Input u_PAR_NR:

Atinput u_PAR_NR, you state the parameter number of the parameter whose value you
want to write.

Input di_PAR_VALUE:
You state the parameter value to be written at input di_ PAR_VALUE.

Input t_TIME:

You set the monitoring time in seconds at input t_TIME. If Input t_TIME is not assigned,
this yields a presetting of 3 s. If it is not possible to complete the job within the monitoring
time, the system issues a timeout message.

Input x_EN:

Communication is started by means of x_EN = TRUE. If x_EN is set to FALSE before
x_BUSY=FALSE, it is assumed that communication was cancelled deliberately. You
must then reset FB BACI_PAR_WRITE in each case by means of x RESET = TRUE.

Input x RESET:
You use x_RESET = TRUE to reset the FB.

Output x_BUSY:
Output x_BUSY indicates by TRUE that communication is active.

Output x_OK:

The system sets output x_OK to TRUE when communication has been completed suc-
cessfully.

Outputs x_ERR, i_ERR:

If an error occurs, the system sets error bit x_ERR to TRUE and specifies the error at out-
puti ERR.
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Error number i_ERR:

i_ERR Error
-32768 to -3 | Reserved
-2 Timeout
-1 Write parameter job on the BACI interface was canceled (possibly

due to another instance of FB BACI_PAR_READ or FB
BACI_PAR_WRITE)

0 No error

1to4 Internal message b maXX controllers 1 to 4
5t0 127 Reserved

128 to 141 Internal message b maXX controllers 128 to 141
142 to 255 Reserved

256 Invalid parameter number

257 Invalid data type

258 Value less than minimum value

259 Value greater than maximum value

260 Parameter is read-only, i.e. you are not allowed to write parameters
261 Internal message b maXX controller 261 -

262 Parameter cannot be changed due to the operating status

263 Parameter value is invalid

264 to 273 Internal message b maXX controllers 264 to 511
274 to 281 Reserved

282 Write paramater impossible, because ,BACI write access service
data“ not enabled in drive manager (WinBASS 1)

283 to 32767 |Reserved
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5.3.3.4 BACI_PD_COMM

You can use this function block for BACI to carry out process data communication be-
tween the b maXX controller and b maXX drive PLC via the BACI interface.

NOTE

FB BACI_PAR_COMM
BM_TYPES_30bd01 (ProProg wt Ill) or above.

uses

library BM_TYPES_20bd03

(PROPROG wt II)

or

Application: In a BYPASS task in which process data communication is to be carried out (i.e.

event 4, 8, 11 or 12).

Parameter input Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI
di_WR_VALUEO DINT Specified value 0
di_WR_VALUE1 DINT Specified value 1
di_WR_VALUE2 DINT Specified value 2
di_WR_VALUES3 DINT Specified value 3
di_WR_VALUE4 DINT Specified value 4
di_WR_VALUE5 DINT Specified value 5
di_WR_VALUE®6 DINT Specified value 6
di_WR_VALUE7? DINT Specified value 7
di_WR_VALUES DINT Specified value 8
di_WR_VALUE9 DINT Specified value 9
di_WR_VALUE10 DINT Specified value 10

di_ WR_VALUE1 DINT Specified value 11

di_ WR_VALUE12 DINT Specified value 12

di_ WR_VALUE13 DINT Specified value 13

di_ WR_VALUE14 DINT Specified value 14
di_WR_VALUE16 DINT Specified value 15
Xx_SYNC_CHECK BOOL Enable synchronization monitoring
x_EN BOOL Enable

Parameter output Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI
di_RD_VALUEO DINT Actual value 0
di_RD_VALUE1 DINT Actual value 1
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Parameter output Data type Description
di_RD_VALUE2 DINT Actual value 2
di_RD_VALUE3 DINT Actual value 3
di_RD_VALUE4 DINT Actual value 4
di_RD_VALUES5 DINT Actual value 5
di_RD_VALUEG6 DINT Actual value 6
di_RD_VALUE7 DINT Actual value 7
di_RD_VALUES DINT Actual value 8
di_RD_VALUE9 DINT Actual value 9
di_RD_VALUE10 DINT Actual value 10
di_RD_VALUE11 DINT Actual value 11
di_RD_VALUE12 DINT Actual value 12
di_RD_VALUE13 DINT Actual value 13
di_RD_VALUE14 DINT Actual value 14
di_RD_VALUE15 DINT Actual value 15
x_SYNC_ERR BOOL Synchronization error bit
i ERR INT Error number
x_ERR BOOL Error bit
Description
The specified values are sent to the b maXX controller; the b maXX controller receives
the actual values and outputs them.
Input/output BASE:
At _BASE, you must connect a global variable of data type BACI_CTRL _BMSTRUCT.
This global variable is predefined as _PLC_Init in the BM4_O_PLCO1 template in
PROPROG wt in global variable sheet Global_Variables.
Alternatively, users can create this variable themselves.
In this case, you must locate it by means of declaration of global variables to the base
address of the b maXX drive PLC's dual-port RAM, i.e. %MB3.9000000.
Example:
_PLC Init AT $%MB3.9000000 : BACI CTRL BMSTRUCT;
Where:
_PLC Init is the variable name with the data type
short designation "_" for Struct
BACI CTRL BMSTRUCT is the data type
$MB3.9000000 is the base address of the b maXX drive
PLC's dual-port RAM
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Inputs di_ WR_VALUEO to di_ WR_VALUE15:

Atinputs di WR_VALUEO to di WR_VALUE15, you connect the specified values whose
parameter numbers were stated at FB BACI_INIT (inputs u WR PAR_NRO to
u_WR_PAR_NR15) at initialization of process data communication between the b maXX
controller and b maXX drive PLC via the BACI interface (or the parameter numbers that
were changed via BACI_PD_RECONFIG).

Input x_SYNC_CHECK:

Using x_SYNC_CHECK = TRUE, you enable synchronization monitoring between the
b maXX controller and b maXX drive PLC via the BACI interface. The default setting for
x_SYNC_CHECK = TRUE, i.e. synchronization monitoring is enabled.

Input x_EN:

Communication is enabled by means of x EN = TRUE. The default setting is x EN =
TRUE, i.e. communication is enabled.

Outputs di_RD_VALUEO to di_ RD_VALUE15:

At outputs di_ RD_VALUEO to di_RD_VALUE15, the system outputs the actual values
whose parameter numbers were stated at FB BACI_INIT (inputs u_RD_PAR_NRO to
u_RD_PAR_NR15) at initialization of process data communication between the b maXX
controller and b maXX drive PLC via the BACI interface (or the parameter numbers that
were changed via BACI_PD_RECONFIG).

Output x SYNC_ERR:

If you activated synchronization monitoring, the system monitors the Alive Counter. If a
synchronization error occurs (i.e. one or more communications cycles are missing), the
system sets synchronization error bit x_SYNC_ERR to TRUE.

Outputs x_ERR, i_ERR:

If an error occurs, the system sets error bit x_ERR to TRUE and outputs error number
i ERR.
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Error number i_ERR:

If errors occur, check the setting in WinBASS Il "Synchronization" page

(Example: SyncOffset = -25.0 us).

i_ERR

Error

-32768 to -6

Reserved

-5

BACI access conflict at actual value transfer: The b maXX controller
has set its "data not valid flag" and "data access flag".

=> b maXX drive PLC is not allowed to read any actual values from
the b maXX controller.

BACI access conflict at actual value transfer: The b maXX controller
has set its "data not valid flag" after b maXX drive PLC set its own
"data access flag".

=> b maXX drive PLC is not allowed to read any actual values from
the b maXX controller.

BACI access conflict at actual value transfer: The b maXX controller
has set its "data access flag".

=> b maXX drive PLC is not allowed to read any actual values from
the b maXX controller.

BACI access conflict at specified value transfer: The b maXX control-
ler has set its "data not valid flag" after b maXX drive PLC set its own
"data access flag".

=> b maXX drive PLC is not allowed to read any specified values
from the b maXX controller.

BACI access conflict at specified value transfer: The b maXX control-
ler has set its "data access flag".

=>b maXX drive PLC is not allowed to read any specified values
from the b maXX controller.

0

No error

1to 32767

Reserved

Q
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5.3.3.5 BACI_PD_RECONFIG

You can use this function block for BACI to reconfigure process data communication be-
tween the b maXX controller and b maXX drive PLC via the BACI interface during ongo-
ing operation.

NOTE

FB BACI_PAR_RECONFIG wuses library BM_TYPES_20bd03 (PROPROG wtll) or
BM_TYPES_30bd01 (ProProg wt Ill) or above.
During reconfiguration, FB BACI_PD_COMM must be disabled (x_EN := FALSE).

By contrast with block BACI_INIT, you can only change the parameter numbers; the cycle
time and interrupt source that were set via BACI_INIT are retained.

Application: For runtime reasons, ntegrated preferably in the DEFAULT task or in any cyclic
task. Can also run in a BYPASS task (e.g. event 4, 8, 11 or 12).

Parameter input Data type Description

_BASE BACI_CTRL_BMSTRUCT Operating data for BACI

u WR_PAR_NRO UINT Specified value parameter number 0
u WR_PAR_NR1 UINT Specified value parameter number 1
u WR_PAR_NR2 UINT Specified value parameter number 2
u WR_PAR_NR3 UINT Specified value parameter number 3
u_WR_PAR_NR4 UINT Specified value parameter number 4
u WR_PAR_NR5 UINT Specified value parameter number 5
u WR_PAR_NR6 UINT Specified value parameter number 6
u WR_PAR_NR7 UINT Specified value parameter number 7
u WR_PAR_NRS8 UINT Specified value parameter number 8
u WR_PAR_NR9 UINT Specified value parameter number 9
u WR_PAR_NR10 UINT Specified value parameter number 10
u WR_PAR_NR11 UINT Specified value parameter number 11
u WR_PAR_NR12 UINT Specified value parameter number 12
u WR_PAR_NR13 UINT Specified value parameter number 13
u_WR_PAR_NR14 UINT Specified value parameter number 14
u WR_PAR_NR15 UINT Specified value parameter number 15
u_RD_ PAR_NRO UINT Actual value parameter number 0
u_RD_PAR_NR1 UINT Actual value parameter number 1
u_RD _PAR _NR2 UINT Actual value parameter number 2
u_RD PAR_NR3 UINT Actual value parameter number 3
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Parameter input Data type Description
u_RD_PAR_NR4 UINT Actual value parameter number 4
u_RD_PAR_NR5 UINT Actual value parameter number 5
u_RD_PAR_NRG6 UINT Actual value parameter number 6
u_RD_PAR_NR7 UINT Actual value parameter number 7
u_RD_PAR_NRS8 UINT Actual value parameter number 8
u_RD_PAR_NR9 UINT Actual value parameter number 9
u_RD_PAR_NR10 UINT Actual value parameter number 10
u_RD_PAR_NR11 UINT Actual value parameter number 11
u_RD_PAR_NR12 UINT Actual value parameter number 12
u_RD_PAR_NR13 UINT Actual value parameter number 13
u_RD_PAR_NR14 UINT Actual value parameter number 14
u_RD_PAR_NR15 UINT Actual value parameter number 15
x_CFG_INIT BOOL Release
t_ TIME TIME Monitoring time in seconds
Parameter output Data type Description
_BASE BACI_CTRL_BMSTRUCT Operating data for BACI
x_ERR BOOL Error bit
x_OK BOOL OK bit
Description
FB BACI_PD_RECONFIG allows you to reconfigure the specified value and actual value
parameter numbers for process data communication between the b maXX controller and
b maXX drive PLC in ongoing operation.
You can only carry out reconfiguration when FB BACI_PD_COMM is disabled
(x_EN := FALSE).
Input/output _BASE:
At _BASE, you must connect a global variable of data type BACI_CTRL BMSTRUCT.
This global variable is predefined as _PLC Init in the BM4_O_PLCO1 template in
PROPROG wt in global variable sheet Global_Variables.
Alternatively, users can create this variable themselves.
In this case, you must locate it by means of declaration of global variables to the base
address of the b maXX drive PLC's dual-port RAM, i.e. %MB3.9000000.
o) Application Manual b maXX drive PLC BM4-O-PLC-01 163
BAUMULLER Document No.: 5.02004.04 of 168



PROPROG wt I

Example:
_PLC Init AT %MB3.9000000 : BACI CTRL BMSTRUCT;
Where:
_PLC Init is the variable name with the data type
short designation "_" for Struct
BACI CTRL BMSTRUCT is the data type
$MB3.9000000 is the base address of the b maxXX drive

PLC's dual-port RAM

Inputs u WR_PAR_NRO to u WR_PAR_NR15:

You state the parameter numbers at inputs u WR_PAR_NRO to u WR_PAR_NR15 of
the specified values that are to be transferred cyclically via FB BACI_PD_COMM.

Inputs u_RD_PAR_NRO to u_RD_PAR_NR15:

You state the actual value parameter numbers at inputs u WR_PAR _NRO to
u_WR_PAR_NR15 of the actual values that are to be transferred cyclically to inputs
u_RD_PAR_NRO to u_RD_PAR_NR15.

Inputt TIME:

You set the monitoring time in seconds at input t_TIME. If Input t_TIME is not assigned,
this yields a presetting of TIME 3s. If it is not possible to complete reconfiguration during
the monitoring time, the system sets error bit x_ERR.

Eingang x_CFG_INIT:
x_CFG_INIT = TRUE starts reconfiguration.

Output x_ERR:

A timeout occurred during reconfiguration. Possible cause of the error: Block FB
BACI_PD_COMM was not disabled at an x_EN or the system skips it.

Output x_OK:

Output x_OK is set to TRUE if the b maXX controller has taken over the new list of spec-
ified and actual value parameter numbers.

Now you can reset x_CFG_INIT and reenable process data communication via block FB
BACI_PD_COMM (x_EN = TRUE).
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AA Analog outputs function module DWort Doubleword (32-bit)
Para. Paragraph EMK Electromagnetic constant
AC Alternating Current EMC Electromagnetic compatibility
ADR Address byte EN European standard
AE Analog inputs function module EOF End of File
AK Job/answer identifier EXT, ext External
BACI Baumdller Component Interface Fl Leakage current
BAPS Baumdller drives parallel interface HLG Ramp function generator function
BASS Baumliiller drives serial interface module
BB Ready for operation HM Main menu
BBext Ready for operation (external) HW Highword
BBint Ready for operation (internal) o Input/Output
BEDAS Operating data store IKG Rotary encoder function module
BOF Begin of File ID-Nr. Identification number
BSE External reference for 24 V control Inc Count unit of the position
input IND Index
BUB Ballast unit Ink Number of scale marks of the rota-
BUC Baumdiiller feed/return feed unit ry encoder
BUG Baumdller converter basic feed INK. Incremental
unit W Actual value
BUM Baumiuiller individual power unit IWK Actual value channel
BUS Baumdller power module LED Light Emitting Diode
CPU Central Processing Unit LW Lowword
DA Digital/analog 16# Prefix for hexadecimal numbers
DAC Digital/analog converter mtr. Medium time lag (fuse)
DB Data byte (8 bits) n=0 RPM speed =0
DC » direct current NN Height above sea level
> Drive Control . ) PKE Parameter identifier
DIN 2_?}#?52?; aLngttI;l#wtd ;Ec; s m%;:?uq[g? PKW Parameter identifier value
DOPPELW Doubleword (32-bit) PZD  Process data
DW  Data word (16-bit) R Reserved
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PE
SL
SM
STX
SwW
SWG

SWK
uss
uss®

VBG

VDE

ZK

Protective earth

PE conductor
Synchronous motor
Start of Text
Specified value

Specified value generator function
module

Specified value channel
USS protocol function module

Trademark of Siemens,
universal serial interface

Management commercial employ-
ers' liability insurance association

Verband deutscher Elektrotechni-
ker (German Association of Elec-
trical Engineers)

Intermediate circuit
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