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Copyright

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

The use and disclosure of information contained in these Instruction handbook are not per-
mitted.

Designations and company marks contained in these Instruction handbook could be trade-
marks, the use of which by third parties for their own purposes could violate the rights of the
rights holder.

Preliminary information

Obligatory

Warning Insofar as this document is identified as being preliminary information, the following
applies:

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

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

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

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

These Instruction handbook are a part of the equipment/machine. These Instruction hand-
book must be available to the operator at all times and must be in legible condition. If the
equipment/machine is sold or moved another location, these Instruction handbook must be
passed on by the owner together with the equipment/machine.

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

When the present Instruction handbook are handed over, corresponding sets of instruction
handbooks of a previous version are automatically invalidated.

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

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

No liability can be accepted concerning the correctness of these Instruction handbook unless
otherwise specified in the General Conditions of Sale and Delivery.
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Ostendstr. 80 - 90
90482 Nuremberg

Germany
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GENERAL

1.1 Information on this Instruction Handbook

The manual b maXX 5000 add-on module MOD is an addition to the Instruction hand-
book b maXX 5000 (5.09021) or b maXX 5500 (5.13008) for devices with

Ethernet/IP
Type code: BM5XXX-XXXX-XX08-00XX

The basic prerequisite for safe working also is compliance with all the safety and handling
instructions stated in the instruction handbooks b maXX 5000 or b maXX 5500.

Additionally, the valid accident prevention regulations and general safety regulations ap-
plicable to the scope of application the device must be complied with.

Read this Instruction handbook and the Instruction handbooks b maXX 5000 or b maXX
5500, particularly the safety notes chapter, completely before beginning any work on the
device. Both Instruction handbooks are part of the product and must be kept accessible
to the personnel at all times in the immediate vicinity of the device.

Q
BAUMULLER
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Key to symbols

1.2 Key to symbols

Warning notes

Warning notes are identified by symbols in this Instruction handbook. The notes are in-
troduced by signal words that express the extent of the danger.

It is imperative that these notes be complied with and are conscientiously regarded in or-
der to prevent accidents, personal injury and material damage.

DANGER!

....this indicates a hazardous situation which, if not avoided, will result in death or se-
rious injury.

WARNING!

....this indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

CAUTION!

....this indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE!

....indicates a hazardous situation which, if not avoided, may cause material damage.

Recommen-
dations

NOTE!

....highlights useful hints and recommendations, as well as information for the effi-
cient and trouble-free use.

6 Instruction handbook b maXX 5000 add-on module MOD
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General

1.3 Limitation of liability

All specifications and notes in these instruction handbook were compiled taking into ac-
count the applicable standards and regulations, the state of the art and our knowledge
and experience of many years.

The manufacturer assumes no liability for damages due to:

® non-compliance with the instruction handbook

e usage for other than the intended purpose

® usage by untrained personnel

The actual scope of delivery can vary in case of optional equipment, laying claim to addi-

tional order options, or on account of the latest technical changes to the explanations and
representations described herein.

The user bears the responsibility for performing service and initial operation in accor-
dance with the safety regulations of the applicable standards and all other relevant gov-
ernmental or local regulations concerning the dimensioning and protection of conductors,
grounding, disconnectors, overcurrent protection, etc.

The person who carried out the mounting or installation is liable for any damage incurred
when assembling or connecting the device.

1.4 Copyright protection

Modbus/TCP®

b maxx®

The instruction handbook must be treated confidentially. It is to be used exclusively by
personnel who work with the device. The consignment of the instruction handbook to third
persons without the written permission of the manufacturer is prohibited.

NOTE!

The specific contents, text, drawings, images and other representations are copy-
righted and subject to industrial property rights. Any prohibited usage is punishable
by law.

is a registered trademark of Modicon Company
(now: Schneider Electric)

is a registered trademark of Baumdller Nirnberg GmbH,
90482 Nurnberg, Germany

NOTE!

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

Q
BAUMULLER
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Other applicable documents

1.5 Other applicable documents

Components of other manufacturers are integrated into the device. For these purchased
parts, hazard assessments have been performed by the respective manufacturers. The
compliance of the design construction with the applicable European and national regula-
tions has been declared for the components by the respective manufacturers.

1.6 Spare parts

1.7 Disposal

WARNING!

False or flawed spare parts can lead to damage, malfunction or complete fail-
ure, thus endangering safety.

Therefore:
® Only use original spare parts of the manufacturer.

Procure spare parts through an authorized dealer or directly from the manufacturer.

Insofar as no take-back or disposal agreement has been made, please disassemble units
correctly and properly recycle the constituent parts.

See also b maXX 5000 (5.09021) or b maXX 5500 (5.13008), chapter Disposal.

1.8 Guarantee provisions

The guarantee provisions are stated in a separate document of the sales documents.

The devices described herein may only be operated in accordance with the stipulated
methods, procedures and conditions. Anything else not presented here, including the op-
eration of devices in mounted positions, is not permitted and must be cleared with the
plant on a case-by-case basis. If the devices are operated in any other manner than as
described within this Instruction handbook, then all guarantee and warranty rights are ren-
dered null and void.

1.9 Customer service

Our customer service is available to provide you with technical information.

Info on the responsible contact persons is available at all times via telephone, fax, mail or
the Internet.

8 Instruction handbook b maXX 5000 add-on module MOD
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General

1.10 Used terms

A list of the abbreviations used can be found in b maXX 5000 (5.09021) or b maXX 5500
(5.13008), Appendix A: Abbreviations.

1.11 List of associated documentations

Instruction
Handbook
Doc No. Part No. Part No.
German English
Instruction handbook b maxX 5000 5.09021 439682 439683
Instruction handbook b maXX 5500/5600/5700 5.13008 446683 446684
Parameter Manual
Doc No. Part No. Part No.
German English
Parameter Manual b maXX 5000 5.09022 428331 431082
Instruction
Handbooks
Add-on modules Doc No. Part No. Part No.
German English
Add-on module 5.19015 485486 485487
Modbus/TCP
Instruction handbook b maXX 5000 add-on module MOD 9
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List of associated documentations
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SAFETY

This section provides an overview of all of the important safety aspects for optimum pro-
tection of personnel as well as for the safe and problem-free operation.

2.1 Contents of the Instruction Handbook

Each person who is tasked with performing work on or with the device must have read
and understood this Instruction Handbook and the Instruction Handbook of b maXX 5000
(5.09021) or b maXX 5500 (5.13008) before working with the device. This also applies if
the person involved with this kind of device or a similar one, or has been trained by the
manufacturer.

2.2 Changes and modifications to the device

In order to prevent hazards and to ensure optimum performance, no changes, additions
or modifications may be undertaken on the device that have not been explicitly approved
by the manufacturer.

Instruction handbook b maXX 5000 add-on module MOD 11
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Use, compliant with intended purpose

2.3 Use, compliant with intended purpose

The Modbus/TCP add-on module is considered as being used compliant with its intend-
ed purpose if all notes and information of this Instruction handbook and the Instruction
handbook b maXX 5000 (5.09021) or b maXX 5500 (5.13008) are adhered to.

WARNING!
Danger arising from usage for an unintended purpose!

Any usage that goes beyond the intended purpose and/or any non-compliant use of
the device can lead to dangerous situations.

Therefore:

® Only use the device compliant with its intended purpose.

® Note all specifications of this Instruction handbook and the Instruction handbook
b maXX 5000 (5.09021).or b maXX 5500 (5.13008)

e Ensure that only qualified personnel work with/on this device.

e When configuring, ensure that the device is always operated within its specifica-
tions.

® The device may only be operated in a technically flawless condition.

® Only operate the device in combination with components approved by Baumdiller
Nurnberg GmbH.

2.4 Responsibility of the operating company

The device will be used in commercial areas. Thus, the proprietor of the device is subject
to the legal work safety regulations.

Along with the notes on work safety in this Instruction handbook and the Instruction hand-
books b maXX 5000 (5.09021) or b maXX 5500 (5.13008) the safety, accident preven-
tion and environmental protection regulations valid for the area of application of this
device must be complied with. Whereby:

The operating company must inform himself about the applicable work health and safe-
ty regulations and ascertain, in a hazard assessment, any additional hazards that could
arise from the special working conditions in the use area of the device. These must
then be implemented in the form of operating instructions for operation of the device.

This Instruction handbooks must be kept accessible to personnel working with the de-
vice at all times in the immediate vicinity of the device.

The specifications of the Instruction handbooks must be adhered to completely and
without exception.

The device may only be operated in a technically faultless and operationally safe con-
dition.

12
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Safety

2.5 Training of the personnel

WARNING!
Risk of injury due to insufficient qualifications!

Improper handling can lead to significant personal injury and material damage.

Therefore:

Certain activities can only be performed by the persons stated in the respective
chapters of this Instruction handbook.

In this Instruction handbook, the following qualifications are stipulated for various areas
of activity:

e Operating personnel

o

The drive system may only be operated by persons who have been specially trained,
familiarized and authorized.

Troubleshooting, maintenance, cleaning, maintenance and replacement may only
be performed by trained or familiarized personnel. These persons must be familiar
with the Instruction handbook and act accordingly.

Initial operation and familiarization may only be performed by qualified personnel.

® Qualified personnel

o

Electrical engineers authorized by Baumdiller Nirnberg GmbH, and qualified electri-
cians of the customer or a third party who have learned to install and maintain
Baumdiller drive systems and are authorized to ground and identify electrical power
circuits and devices in accordance with the safety engineering standards of the com-
pany.

Qualified personnel have had occupational training or instruction in accordance with
the respective locally applicable safety engineering standards for the upkeep and
use of appropriate safety equipment.

Q
BAUMULLER
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Special hazards

2.6 Special hazards

In the following section, the remaining marginal risks will be stated that have been iden-
tified as a result of the hazard analysis.

Observe the safety notes listed here and the warning notes in the further chapters of this
manual to reduce health risks and dangerous situations.

Electrical current

DANGER!
Risk of fatal injury from electrical current!

There is an immediate risk of fatal injury if live electrical parts are contacted. Damage
to the insulation or individual components can be life-threatening.
Therefore:

e Switch off the electrical power immediately in case of damage to the power supply
insulation.

e Only allow work on the electrical system to be performed by qualified personnel.

e Switch off the current when any kind of work is being performed on the electrical
system and ensure safety before switching on again.

Danger from re-
sidual energy

DANGER!
Risk of fatal injury from electrical current!
Stored electric charge.

Discharge time of the system = discharge time of the device with the longest DC link
discharge time connected to the DC link.

See Instruction handbook b maXX 5000 (5.09021) or b maXX 5500 (5.13008), chap-
ter Electrical Data.

Therefore:

® Do not touch electrically live parts before taking into account the discharge time of
the capacitors.

e Pay attention to the corresponding notes on the device.

e [f additional capacitors are connected to the DC link, the DC link discharge can
take a much longer time. In this case, the necessary waiting period must itself be
determined or a measurement made as to whether the equipment is de-energized.
This discharge time must be posted, together with an IEC 60417-5036 (2002-10)
warning symbol, on a clearly visible location of the control cabinet.

14 Instruction handbook b maXX 5000 add-on module MOD
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Safety

Moving
components

WARNING!

Risk of injury from moving components!

Rotating components and/or components moving linearly can result in severe injury.
Therefore:

® Do not touch moving components during operation.

® Do not open any covering during operation.

e The amount of residual mechanical energy depends on the application. Powered
components still turn/move for a certain length of time even after the power supply
has been switched off. Ensure that adequate safety measures are taken.

2.7 Fire fighting

DANGER!
Risk of fatal injury from electrical current!

There is a risk of electric shock if an electrically-conductive, fire-extinguishing agent
is used.

Therefore:
e Use the following fire-extinguishing agent:

@ ABC powder / CO,

Instruction handbook b maXX 5000 add-on module MOD 15
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Safety equipment

2.8 Safety equipment

WARNING!
Risk of fatal injury due to non-functional safety equipment!

Safety equipment provides for the highest level of safety in a facility. Even if safety
equipment makes work processes more awkward, under no circumstances may they
be circumvented. Safety can only be ensured by intact safety equipment.

Therefore:

e Before starting to work, check whether the safety equipment in good working order
and properly installed.

2.9 Behavior in hazardous situations or at accidents

Preventive mea- ® Always be prepared for accidents or fire!

sures e Keep first-aid equipment (e.qg. first-aid kits, blankets, etc.) and fire extinguishers readily
accessible.

® Familiarize personnel with accident signalling systems, first aid equipment and life sav-
ing equipment.

And if something e Stop operation of the device immediately with an EMERGENCY Stop.
does happen: re- ¢ |njtiate first aid measures.

spond properly. Evacuate persons from the danger zone.

® Notify the responsible persons of the site.

e Alarm medical personnel and/or the fire department.

e Keep access routes clear for rescue vehicles.

16 Instruction handbook b maXX 5000 add-on module MOD
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TECHNICAL DATA

3.1 Operation conditions

The operation conditions of b maXX 5000 are valid, see Instruction Handbook
b maXX 5000 (5.09021) or b maXX 5500 (5.13008).

Transport temperature range -25°Cto+70°C
Transport climatic class 2K3
EN 60721-3-2
Storage temperature range -25°Cto+70°C
Storage climatic class 1K4
EN 60721-3-1

NOTICE!

Normally, non-conductive pollution occurs. Conductive pollution is unacceptable.
Conductive pollution can lead to the destruction of the device. The customer is re-
sponsible for destructions, which were caused by pollution due to conductive materi-
als or components.

Instruction handbook b maXX 5000 add-on module MOD 17
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Electrical data

3.2 Electrical data

3.21 Modbus/TCP, 2 channels

Supply voltage (external supply) 5V x5 % (without load)
Supply current (external supply) max. 100 mA (without load)
Signal level: output high voltage at Iy = - 20 mA 25V

Signal level: output high voltage at 15, = + 20 mA 0,5V

Output frequency, track signals max. 500 kHz

Switching time: rising time <50 ns

Switching time: dropping time <50 ns

Delay time Ity =1 =50ns

Power input 0,525 W

Current output driver max. 15 mA

The mentioned timings are available at the module output. When selecting a cable in or-
der to transmit the signals to an adequate evaluation unit, it must be considered, that a
real cable can reduce the maximum transferable output frequency by its attenuation
(change of specified signal performance).

TTL square wave Two TTL square wave pulse cycles A and B with a 90° electrical phase shifting and their
pulse cycles inverted pulse cycles A and B as also a zero pulse 0 with the inverted signal 0 are avail-
able by way of output signals.

360° electr.

AR B

tminfr

0 .

Figure 1: Pulse cycles, incremental encoder emulation IEE

4000_0149_rev01_int.cdr
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41 Design

DESIGN AND OPERATION

b maXX 50XX
b maXX 51XX

b maXX 53XX

b maXX 55XX

b maXX 57XX

The b maXX 5000 series consists of an (active) mains rectifier unit and one or more axis
units or a basic unit with/without axis units. The possible number of axis units depends on
the connected load of the DC link of the mains rectifier unit or is limited by the signal bus
to a maximum of 12 axis units.

Mains rectifier unit
This is a mains rectifier unit for supplying axis units via the DC link.

Active mains rectifier unit
This is an active mains rectifier unit for supplying axis units via the DC link.

Single axis unit safety, double axis unit safety
This is a motor inverter that is supplied from the DC link via a mains rectifier unit or active
mains rectifier unit.

The BM55XX is a basic unit. The BM55XX is also available as a power module for the
connection to the DC link.

BM5700 are basic units especially developed to maximize the available rated current by
water cooling (cooling type -F and -Z) and with none peak current (only BM5773 with low
peak current).

NOTE!

Proper operation of the b maXX axis units BM53XX can only be ensured with
Baumiller mains rectifier units BM50XX, BM51XX or basic units BM4XXX /
BM5XXX.

Controller The controller unit controls the inverter of the power unit. The controller is operated either
by means of operating software or by means of a higher-level control unit.
The Modbus/TCP (MOD) is implemented in devices with type code:
BMSXXHX-XXXK-XX08-00XX.
o Instruction handbook b maXX 5000 add-on module MOD 19
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Add-on module MOD

4.2 Add-on module MOD

NOTE!

Only devices with type code BM5XXX-XXXX-XX08-00XX provide the add-on module
Modbus/TCP

The module is built-in and cannot be changed.
It is forbidden to remove the yellow front cover.

The Modbus/TCP provides 2 channels .

©
‘ || L Modbus
‘ —— Modbus
®)
)
P Channel 1
° Channel 2
\—/
O
E\E
5000_0322_rev01_int.cdr
Figure 2: Front view add-on module EIP

Set values for the incremental encoder emulation can be obtained from the sources given
below:

e Position actual values encoder 1 or encoder 2,
see examples 1 and 2 in >Figure 5< on page 27
e Position actual values (e. g. internal from positioning)

¢ Field bus set value (external set via bus),
see example 3 in >Figure 5< on page 27.

The signal generated by b maXX can either be used for synchronization of the following
axis, see examples 1 and 3 in >Figure 5< on page 27 or for position measuring of the
axis by a master control, see example 2 in >Figure 5< on page 27.

20 Instruction handbook b maXX 5000 add-on module MOD
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Design and Operation

4.3 Identification of the device

4.3.1 Part number

BMS3XX

o
<[l

BM5323
—>» | 310045678
06500141
5000_0241_rev01_int.cdr
Figure 3: Part number - front
Instruction handbook b maXX 5000 add-on module MOD 21
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Identification of the device

4.3.2 Type plate

Examples of the locations where the type plate is affixed are shown in the figure.
Among other things, the type plate also shows the type code of the device.

BM55XX
BM57XX

BMS3XX

5000_0242_rev01_int.cdr

Einzelachseinheit Sicherheitstechnik @ C €

Typ: | BMBB27-XXXXXXXKXOKXXXXK |

Eingang: 640V DC (760 V DC)

Ausgang: 3*0...450 V AC (500 V AC), 320 A (16 A)
Betriebsart: KB 200%

S Nr.: $12345678 Art-Nr.: 12345678

Please refer to Instruction Manual No. 5.09021

gITIONNVE
T

Figure 4: Location of the type plate
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Design and Operation

4.3.3 Danger areas

Please comply to all safety notes of the instruction handbooks of b maXX 5000 or
b maXX 5500.

4.4 Display and operation elements

The add-on module Modbus/TCP (MOD) doesn't provide display or operation elements.

The LED H14 and H24 of b maXX 5000 / b maXX 5500 and the emulation of the LED in
ProDrive displays all device errors, even the errors occurring in connection with the add-
on modules IEE or MOD.

Q
BAUMULLER
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Display and operation elements
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INSTALLATION

This chapter describes the electrical installation of the b maXX 5000 add-on module
MOD.

Safety notes

DANGER!
Risk of fatal injury from electrical current!

Inevitably, when operating this electrical device, certain parts of it are energized with
hazardous voltage.
Therefore:

® Pay heed to areas on the device that could be dangerous during the electrical in-
stallation.

® Pay heed to areas on the device that could still be electrically energized after op-
eration.

WARNING!
Danger because of faulty installation and initial commissioning!

Installation and commissioning require qualified personnel with adequate experi-
ence. A installation fault can cause danger situations or large damage of property.
Therefore:

® Only personnel from manufacturer or qualified personnel operate while installation
and initial commissioning

Q
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Demands on the power supply

5.2 Demands on the power supply

In order to comply with the standard EN 60 204-1 (electrical equipment of machines), the
cable specified therein must be used. The connecting plugs must not drop - otherwise
there is a danger of short circuits, external voltage, etc.

NOTICE!

The danger is: electrical voltage.

1 Ensure that the electrical power connection parameters as specified in the Tech-
nical Data are adhered to and that the connections are made in accordance with
the stipulated data.

2 Avoid short circuit between input and output points.

NOTE!

Pay attention to EMC compatible cabling, see instruction handbook b maXX 5000 or
b maXX 5500, 5600, 5700, chapter Installation requirements with regard to EMC.

5.3 Demands on the connection cables

Completely assembled cables are not available, assembly of a connection cable see
>Connecting cable MOD< from page 29.
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Installation

5.4 Installation MOD

5.4.1 Connection diagram incremental encoder emulation

Example 1 Example 2:

e Set value IEE from encoder e Set value IEE from encoder
e Signal IEE to following axis e Signal IEE to master control

= =0

& @b () =3
- B E e D

Example 3:

e Set value IEE from master control
e Signal IEE to following axis

SPS

PLC

= =0

ENC 1 %

FELDBUS
FIELDBUS

= =@

B B £ =
 EE@mD

:“4

= D ‘,j -

——

8
=
)
ENC 1|+g ENC 1|*g g'
y o
S
3
Figure 5: Connection diagram incremental encoder emulation
o Instruction handbook b maXX 5000 add-on module MOD 27
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5.4.2 Installation procedure IEE
Depending on the desired application you now are able to connect the incremental en-
coder emulation with further system components (see >Figure 5< on page 27).
1 Make sure that the b maXX BM5000 has been switched off voltage.
2 Connect an output (e.g. X1) of the incremental encoder emulation IEE with the encod-
er input of the higher-level control (see example 2 in >Figure 5< on page 27).
Pin assignment see >Pin assignment MOD< on page 29,
Cable see >Connecting cable MOD< on page 29;
or
3 Connect an output (e.g. X1) of the incremental encoder emulation IEE with the encod-
er input of the next b maXX drive (see example 1 in >Figure 5< on page 27).
Pin assignment see >Pin assignment MOD< on page 29,
Cable see >Connecting cable MOD< on page 29.
4 Tighten the lock screws of the sub-D connector.
5 Install the connecting cable(s) in the switching cabinet according the standards.
28 Instruction handbook b maXX 5000 add-on module MOD
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5.4.3 Pin assignment MOD

Pin assignment

14\ /1

25— ~

\13

@)

Sub-D connector
25-pole, male

Pin assignment of the Sub-D connectors (male) at the front of the Ethernet/IP slave EIP:

Pin No. Meaning

1 Channel 1 Ground incremental encoder emulation
2 Channel 1 External power supply +5 V IEE

3 Channel 1 Incremental encoder emulation track 0
4 Channel 1 Incremental encoder emulation track -0
5 Channel 1 Incremental encoder emulation track B
15 Channel 1 Incremental encoder emulation track -A
16 Channel 1 Incremental encoder emulation track A
17 Channel 1 Incremental encoder emulation track -B
9 Channel 2 Ground incremental encoder emulation
10 Channel 2 External power supply +5 V IEE

11 Channel 2 Incremental encoder emulation track 0
12 Channel 2 Incremental encoder emulation track -0
13 Channel 2 Incremental encoder emulation track B
23 Channel 2 Incremental encoder emulation track -A
24 Channel 2 Incremental encoder emulation track A
25 Channel 2 Incremental encoder emulation track -B

5.4.4 Connecting cable MOD

The connection cable has to be manufactured by the user:

1 use following materials:

e cable: LIYCY LiYCY 3 x (2 x 0,14 mm?) + 2 x 0,34 mm? Cu-braiding.
® Sub-D connector: 25-pole, female (IEE side)
® e.g. Sub-D connector: 26-pole, male (b maXX 5000 side)

® cables from the incremental encoder emulation to the further control units must pro-
vide paired cables per track! (track -0/0, -A/A, -B/B)

2 connect

e the cable shield with the housing of the Sub-D male / Sub-D female connector

e the 25-pole female connector (IEE side) with the cable

® e.g. the 26-pole Sub-D male connector (b maxX 5000 side, pin assignment see In-
struction handbook b maXX 5000) with the other end of the cable.

Q
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NOTE!

Viewons "’

2
: Toosumm IO 5
g : % g Channel 1
15 ° 7
7o O
2
10 —o0samm O
3:2)) i X:X:: § Channel 2
23 e X:X:: g
% o O 3
¢

View on solder pin side

Figure 6: Connection cable MOD with b maXX 5000

NOTE!

If both channels are used, a second cable with a further 26-pole sub D connector
must be led through the 25-pole sub D connector (cable is splitted).

5000_0321_rev01_ini

The connection cable must be manufactured according the above mentioned instruc-

tion with the >Pin assignment MOD< on page 29!
The cable is not working with another pin assignment!
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COMMISSIONING/OPERATION

The commissioning ensures that the b maXX 5000 add-on module MOD was correctly
detected and that it operates. For further information on commissioning and parameter-
ization see parameter handbook b maXX 5000.

The following conditions must be complied with before commissioning:

1 Wiring of the Modbus/TCP (MOD) is done properly (MOD as shown in example in
>Figure 54 on page 27).

2 The switching cabinet is closed properly and all the safety devices have also been put
into operation.

3 The b maXX 5000 is ready for use.

6.1 Safety notes

In general
WARNING!
Risk of injury due to improper operation!
Improper operation can lead to severe personal injury or material damage.
\ proper op p jury g
Therefore:
e Perform all operational steps according to the details of these instruction hand-
book.
e Before beginning any work, ensure that all coverings and protective devices are
installed and are functioning properly.
® The control cabinet in which the device is installed should be protected against
contact with electrically live parts.
Keep all doors of the control cabinet closed during operation.
o Instruction handbook b maXX 5000 add-on module MOD 31
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Commissioning procedure IEE

6.2 Commissioning procedure IEE

6.2.1

The commissioning is divided into the following tasks:

1 Recognition of the incremental encoder emulation IEE
2 Configuring the incremental encoder emulation IEE

3 Testing the function

Recognition of the incremental encoder emulation IEE

While starting the device, the controller reads out the identifier of the incremental encoder
emulation(s) automatically.

After that, check with ProDrive whether the incremental encoder emulation IEE has
been identified as correct:

1 Switch on b maXX 5000
2 Wait till the system has booted.
3 Open the window ,Startpage” in ProDrive.

4 ¥ Startpage
£| Parameterlist
& Firmware management
& Dataset management
Wl Scaling
&) 10 Links
&) Edit custom pages
4 [l Configuration
4 [l Encoder emulation
& Encoder emulation 1
& Encoder emulation 2
& Digital outputs
& Digital inputs
& Anzlog outputs
& Analeg inputs
W Fieldbus slave
4 [l Touch probe
& Touch probe encoder 1
&) Touch probe encoder 2
Wl PID-Contraller
& signal generator
& Gantry function
& SoftDrivePLC
4 [0l Axis 1
4 [ Configuration
& Power Unit
W Encoder 1
W Motor
& Autotuning Current controller
&) ¥s-Measuring
& Application
& Master-Slave torque coupling
& Friction Compensation
& Configurable state
W Management
W Set value generators
W Controller
Wl Operation modes
W Diagnosis
Wl Optimization
W Custom pages
i Axis 2
Wl Diagnosis
W Custom pages

Figure 7: .ProDrive Navigation
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Commissioning/Operation

4 Select sub-menu ,Axis 1/management”

and reset any faults/error messages eventually existing in the b maXX 5000.

These errors possibly were caused by faulty mounting (e.g. defect cables) or faulty in-
stallation (e.g. missing voltage supply). After the errors were removed commissioning
can be continued.

Command | Stop/Off | | Reset errors |Operation mode set |Speed control mode v|
Pulse enabling O Operation mode actual |S@ control mode |
S ° stse Operstionenabiea 4
Enable operation O
Parking axis 0
Brake Control
Brake Q@ @ Manual @ Apply _) by Quickstop/Pulse enabling
) Automatic ) Release @ by ProDrive/Fieldbus
¥ Cydic Fieldbuscommunication active
Synchronization Off -
Error
Errornumiber Errordescription
no error
View logfile
Figure 8: Drive management, reset errors

5 Activate encoder emulation in Configuration/Encoder emulation
Choose ,Encoder emulation 1“ or ,Encoder emulation 2¢

- Startpage
&| Parameterlist
& Firmware management
&| Dataset management
Wl scaling
&) 10 Links
& Edit custom pages
4 @ Configuration
4 [ Encoder emulation
& Encoder emulation 1
/' & Encoder emulation 2
& Digital outputs
&] Digital inputs
&) Analog outputs
&] Anzleg inputs
W Fieldbus slave
Ml Touch probe
I PID-Controller
& signal generator
& Gantry function
& SoftDrivePLC

Settings
_» [¥] Emulation active
Figure 9: ProDrive, activate encoder emulation
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Commissioning procedure IEE

If the b maXX 5000 add-on module MOD has not been identified as correct or if it is not
available, following error message is generated after activating the incremental encoder

emulation.
Error
Eromumber Errordescription
424 424 - Enceder emulation: error configuration
. View logfile. |
ProDrive x
0 Error code from device!
424 - Encoder emulation: error cenfiguration
Mumber: 172.001.0.0
Value: 0n3
Lo |
Figure 10: Drive management, |IEE cannot be identified

NOTE

All error parameters of the incremental encoder emulation can be found in chapter
>Troubleshooting and fault correction< from page 77.

o0 Check the type code of the b maXX 5000, whether the device provides an add-on
module MOD.
Re-boot the device and check if the add-on module MOD is identified correctly,
now.

o The b maXX 5000 with add-on module MOD is damaged if it is still not identified.
For replacement, contact Baumiller Nirnberg GmbH.
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Commissioning/Operation

6.2.2 Parameter setting IEE

The parameter setting influences the behavior of the incremental encoder emulation IEE
while operating. The parameters are set in ProDrive.

1 Open ProDrive ,Navigation®

2 Choose in configuration/Encoder emulation
,Encoder emulation 1“ or ,Encoder emulation 2*

P Startpage
& Parameterlist
& Firmware management
& Dataset management
i@l Scaling
&) 10 Links
& Edit custom pages
4 @l Configuration
4 [ encoder emulation
& Encoder emulation 1
/' &| Emcoder emulation 2
&) Digital outputs
& Digital inputs
& Anzlog outputs
& Analog inputs
@ Fieldbus slave
W Touch probe
W PID-Controller
&) Signal generator
& Gantry function
&) SoftDrivePLC

Figure 11: ProDrive, encoder emulation

3 In window ,Encoder emulation 1* all IEE relevant parameters referring to channel 1
(connector X1) can be set.

Settings

[¥] Emulation active
| Emulation from @ Position actual value encoder 1 Position set value Fieldbus set value
| Polarity inversion @ Off ~) On

Mumber of pulses block 1 1024
| Zero pulse offset block 1 0xD0000000  Inc (hex)
' Fieldbus set value block 1 0xD0000000  Inc (hex)

Figure 12: IEE relevant parameters channel 1

4 In window ,Encoder emulation 2“ all IEE relevant parameters referring to channel 2
(connector X2) can be set.

Settings
¥| Emulation active
Emulation from @) Position actual value encoder 2 Position set value Fieldioe
Polarity inversion @ Off On
Mumber of pulses block 2 1024
Zero pulse offset block 2 0x00000000  Inc (hex)
Fieldbus set value block 2 00000000  Inc {hex)
Figure 13: IEE relevant parameters channel 2
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Commissioning procedure IEE

6.2.3 Function test IEE

The incremental encoder emulation can be tested with b maXX 5000, motor and encoder,
only.

Requirements 1 Driveis in operating state (see parameter manual b maXX 5000). Encoder 1 connect-
ed with X7 Encoder 1 for motor control.
2 b maXX 5000 switched off again after successful first commissioning.

3 Connect output of add-on module MOD with input of X8 Encoder 2 (connecting ca-
ble see >Connecting cable MOD< auf Seite 29).

&)
o
E
_
(@]
>
e
q_I
AN
™
c>I
o
o
o
w
Figure 14: Connection incremental encoder
NOTE
If you want to use some other configuration, please turn to examples 2 and 3 in >Fig-
ure 5< on page 27. In the following the above mentioned configuration is described,
however.

4 Switch on b maXX 5000
5 Start ProDrive
6 Choose ProDrive Navigation, ,Configuration/Encoder emulation 1*
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Commissioning/Operation

7 All values and selections must be made according following >Figure 15< in this win-
dow. The settings correspond with the signal of a square wave incremental encoder

with 1024 increments.

Settings
Mode (1 721 ) —— | [¥] Emulation active

Emulation from @ Position actual value encoder 1 Position set value Fieldbus set value
Polarity inversion @ Off 1 On
Mumber of pulses block 1 1024
Zero pulse offset block 1 0xD0000000  Inc (hex)

| Fieldbus set value block 1 0xD0000000  Inc (hex)

Figure 15: Encoder emulation 1 - settings

This corresponds with the following settings of the parameter list.

Parameter Value
Mode (172.1) 0x0000 0001 (14ec)
No. of increments (172.3) | 10244¢c
Zero pulse offset (172.4) 0x0000 0000 (Ogec)

NOTE

If the set value for the IEE is not generated by an encoder, as described in example
above, the ,Source” (regarding 7) in window encoder emulation must be set to ,Po-

sition set value® or ,Fieldbus set value®.

Q
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Commissioning procedure IEE

8 Choose in ProDrive Navigation ,Configuration/Encoder/Encoder 2*
9 Set all values and selections according »>Figure 16< in this window.

Encoder data State
e = State active
B Sguare-wave incremental ol » ‘ !
| encoder
Actual values
MNumber of pulses 1024
Encoder actual angle 0x00200000  Inc (hex)
MNumber of revolutions 1 Rev
Speed 1] Inc/ms
Configuration Speed filtered 02,0000 rpm
Mede [PTL-Fiter ! Position actual angle 32 bit 0x00200000  Inc (hex)
Time constant speed act. value filter  0.00 ms Brthon ek valis rewvedihons. 0 R
| |
Time constant speed display 10.00 ms Position actual value 0x00000020  Inc (hex)
MO-Offset angle Ox00000000  Inc (hex) Matar angle OvOBABDDOO  Inc (nex)
MO-Offset revolution 00000000 Motor angle I 1219 degres

Figure 16: Window Encoder 2 - Configuration

10 Choose in ProDrive Navigation ,Set value generator/Ramp function generator®.

Mode Control State
[T] Disable negative set values | RFG Lock | Fix output to 0 Ramp functicn generator active 0
Disabl siti t val Mo cr | RFG locked
s | mFGstop | Hold outputvalue | | - o ©
Inverting input vaiue i RFG stopped O
Speed actual value synchronization off | RFG Zero | Ramp-down e | | cot yzie reached (9]
With rounding-off | Ramp-up active 0
| = o Ramp-down active o
@ Error message by active limit switch - N
et . Setvalue lock at positive direction D |
Error message and stop by active limit switch 2 R
e Setvalue lock at negative direction O
2 Stop by active limit switch i = e
Limit switch lock in neg. direction 0
@ Quickstop-time apply to 100% -> 0% Limit switch lock in pos. direction O
~) Quickstop-time apply to actual set value -> 0% Set value locked O
— Quickstop ramp active O
| Speed profil | Hardware limit switch Input limited at min. amount 0
| @) Trapezoid () S curve | Negative hardware limit 0 Input limited at max. amount O
" | switch
| Input selection | | Positive hardware limit ()
| 8 32 bitinput () 16 bit input | switch
Maximum drive speed  6000.00 rpm

100%

Set value zone

Oustput g
W"’_“ 100.0000 % .
unt

\

Input 32 bit 10,0000 % -3 ||I|'|I Output
]rmu‘.c min. 0.0000 % |-IT-- “‘—-—"{I t Smoothing
amount i H

) 1

1 1

] 1

) 1

] 1

) 1

1 1

Input 32 bit additive 0.0000 % Ramp-up time 500 ms Ramp-down time o m
Figure 17: Window Ramp function generator

11 Set following parameters:
e Ramp function generator input

© Set value ,10" [%] beside ,Input 32 bit“. Accept with ,Enter®.
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Commissioning/Operation

12 Click to the icon ,Drive management".

In addition window ,Drive manager dialog“ appears.

Command | Stop/Off | | Reset errors |Operatior mode set |Speed control mode ‘\

Pulse enabling o (2) (3) Operation mode actual | Speed control mode J (1 )
Quickstop o State (Operationenabled 4|
Enable operation 0
Parking axis 0
Brake Control
Brake o @ Manual @ Apply by Quickstop/Pulse enabling
Automatic Release @ by ProDrive/Fieldbus
¥ Cydic Fieldbuscommunication active
| | Synchronization Off v| |
Error
Errornumiber Errordescription

| View logfile |

| |
Figure 18: Ramp function generator - window with drive manager dialog

13 Select in scroll list (1) the operation mode ,Speed control*
14 Switch on Pulse enable and No Quickstop
15 Click on button ,Start* (2) in drive management dialog.

The motor should rotate with 10 % of the maximum speed.

Control:
16 Choose in ProDrive Navigation ,Configuration/Encoder/Encoder 1.

17 In this window:
Speed smoothed: approx. 10 %

NOTE

Do not click on button ,,Stop* (3) in the drive management dialog! First check, whether
the speed actual value is transmitted to encoder 2 via the incremental encoder emu-
lation IEE.

Instruction handbook b maXX 5000 add-on module MOD 39
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Commissioning procedure IEE

18 Choose in ProDrive Navigation ,Configuration/Encoder/Encoder 2°.

19 In this window:
Speed smoothed: approx. 10 %

NOTE
If the generated signal of the add-on module MOD is processed in a higher level
control, please check the position values there.

Stop the drive after having checked the proper functioning of the add-on module MOD:
© Click on ,Stop“ (3) in drive manager dialog menu

C Disable Quickstop release and pulse enable

© Switch off b maXX 5000 and disconnect the connections

© Record the successful commissioning.
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GENERAL DESCRIPTION

7.1 Configure IP address

The IP address either can be configured via ProDrive permanently or defined via the field-
bus by DHCP or BOOTP.

Static IP addresses can be assigned via the ProDrive only.

Via the fieldbus statical IP addresses as well as DHCP or BOOTP addresses can be as-
signed.

If the address is accepted by ProDrive or is configured via the fieldbus depends of the
host IP address which was configured in ProDrive.

If host IP unequal 0 The ProDrive settings are used for MOD

If host IP equals 0 The MOD- IP settings must be made via the
fieldbus. Initially DHCP is used

Description of Host-IP:
Host-IP = A combination of network mask and IP address.

For example network mask = 255.255.0.0; IP address = 192.168.12.56 — Host IP =
12.56

NOTE

The IP settings that are in ProDrive are evaluated at startup, only. Therefore all set-
tings here must be saved via ProDrive and the device must be started again.

A valid Gateway address must be assigned in parameter 131.16.

o Instruction handbook b maXX 5000 add-on module MOD 41
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Configure IP address

NOTE

A TCP communication with ProDrive is only possible as long as no cyclic communi-
cation via the EtherNet/IP scanner is established.

Using version 1.16 and higher the TCP communication with ProDrive is possible at
phases of cyclic communication if bit O in controller parameter 131.21 (fieldbus con-
figuration profile 1) is set.

CAUTION!

An additional TCP communication added to an existing cyclic communication can re-
sult in collisions of telegrams and failure of cyclic data. New position values/speed
values cannot be transmitted, under certain circumstances this can lead to damage
of products to be produced or of machine /mechanics.

7.1.1  Accept the IP address of ProDrive

As long as from the IP address settings in ProDrive no host IP address of 0 results the IP
settings in ProDrive for Modbus/TCP are accepted 1:1

Example 1: Network IP 192.168.1, host IP 21 via manually input
Via the following settings the device can be configured to the IP address 192.168.1.21
Settings

IP address () Base IP address + DIP switch settings

@ Manual input

MAC address 00-02-42-34-0F-F5
Software IP address 192.1688.1.21
Actual IP address 192168.1.21
Gateway 192.168.1.0

Subnet mask 255.255.255.0
Slave error code 0 - No errar

Fieldbus cycle time 1000 ps - |

CoE-objectlist language selection 9 Deutsch
English

Divizion ratio fieldbus task 1 - |

Figure 19: Manual input
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Example 2: Network IP 17 via dip switch
Via the following settings the device can be configured to the IP address 192.168.0.17
Settings

IP address @ Base IP address + DIP switch settings

Manual input

MAC address 00-02-A2-34-0F-F5
Base Ip address 182.168.0.0
Gateway 182.168.0.0
Subnet mask 255.255.255.0
DIP switch settings 0.0.0.17
Actual IP address 192.168.0.17
Slave error code 0 - No error
Fieldbus cycle time 1000 ps A |
CoE-objectlist language selection @ Deutsch
English
Division ratio fieldbus task 1 - |

Figure 20: Setting via the dip switch

Instruction handbook b maXX 5000 add-on module MOD 43
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7.1.2 Accept IP setting of fieldbus

So that the fieldbus can control the IP settings via the ProDrive settings the host IP must

be 0.

Then the IP settings can be made via DHCP or BOOTP.

Example 3: Host IP = 0 via the dip switch

All dip switches are on 0:

Settings

IP address @ Base IP address + DIP switch settings

Manual input
MAC address
Base Ip address
Gateway
Subnet mask
DIP switch settings
Actual IP address
Slave error code
Fieldbus cycle time

CoE-objectlist language selection

Divizion ratio fieldbus task

00-02-A2-34-0F-F5
192.168.0.0
192.168.1.0
255.255.255.0
0.0.0.0

0.0.0.0

0 - No error

1000 ps -

9! Deutsch
English

1 ]

Figure 21: Settings of the fieldbus

Activate DHCP

DHCP is always activated if the configuration method changes from ,ProDrive” to the

,Fieldbus*

© The device starts with the host IP = 0, which was configured in the controller

© Via the ProDrive (or dip switch) the host IP is set to 0
© Device is started again

C© Now the device operated in the DHCP mode

Activate BootP

BootP can be activated via the fieldbus, only.
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7.2 Modbus function codes

The Modbus/TCP add on module supports word access (16 bits) to Modbus register, on-
ly.
The following function codes are supported:

Function code Meaning

FC3 Read multiple register (WORD access)
FC4 Read input register (WORD access)
FC6 Write single register (WORD access)
FC16 Write multiple register (WORD access)
FC23 Read/Write multiple register

7.3 Process data (cyclic communication)

The cyclic communication can be configured by Modbus register 000 to 599. The com-
munication exchanges defined parameters (objects) between the Modubus/TCP client
and the b maXX 5000 Modubus/TCP server.The exchanged parameters are named pro-
cess data objects (PDO).

Modbus register | Meaning
000 — 001 Modbus status word
002 — 065 Actual process data (Actual PDO)
066 — 099 Reserved
100 - 101 Modbus control word
102 — 165 Set process data (Set PDO)
166 — 199 Reserved
200 - 201 Error code
202 Cycle time of the process data communication
203 Actual value watchdog time
204 Set value watchdog time
205 - 209 Reserved
210 — 337 Actual process data mapping
338 — 409 Reserved
410 — 537 Set process data mapping
538 — 599 Reserved
Instruction handbook b maXX 5000 add-on module MOD 45
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7.31

Process data (cyclic communication)

Process data mapping

The process data mapping of the b maXX 5000 can be configured by the Modbus register
210 - 337 (actual process data mapping) and register 410 - 537 (set process data map-
ping). The mapping configuration sets the parameters mapped on the Modbus register
addresses 2 - 65) (actual process data) and 102 - 165 (set process data).

The mapped parameters can be read or written via the process data register in state Pre-
operational.

The writing of mapping register is only possible in state Pre-operational.

The mapped parameter is written to via function block (FB), parameter number (PNR),
instance of the function block (FBI) and axis number. All mapped parameters are wirtten
to in a list for actual process data (actual process data mapping) and another list for set
process data (set process data mapping):

Actual process data mapping: Register 210 - 337

List of the parameter, which are mapped to the actual process data
o FB = Register 210 + (PDO_number * 4)
o PNR = Register 211 + (PDO_number * 4)
o FBI= Register 212 + (PDO_number * 4)
o AXIS = Register 213 + (PDO_number * 4)

Set process data mapping: Register 410 - 537

List of the parameter, which are mapped to the set process data
o FB = Register 410 + (PDO_number * 4)
o PNR = Register 411 + (PDO_number * 4)
o FBI= Register 412 + (PDO_number * 4)
o AXIS = Register 413 + (PDO_number * 4)

The last mapped parameter is followed by an FB value of 0. No FB value of 0 is allowed
if all possible parameters should be mapped

An invalid mapping configuration is displayed not before the status is changed to Opera-
tional. An invalid configuration is shown by the set bit 5 in status word (> Status word< on
page 53) and a corresponding error code can be read in register address 200 - 201 (see
>General errors< on page 58).

16 actual and set values can be mapped in b maXX 5000 single axis unit
32 actual and set values can be mapped in b maXX 5000 double axis unit

46
of 84

Instruction handbook b maXX 5000 add-on module MOD
Document No.: 5.19015.02 Baumdiller Nurnberg GmbH



General Description

Mapping b maXX 5000 Single axis:

Modbus |Name Access |Meaning

register

210 Actual PDO Mapping 0 | Read- FB of the parameter, which is mapped on the first digit of the
FB Write actual values. (Modbus address 2-3)

211 Actual PDO Mapping 0 | Read- PNR of the parameter, which is mapped on the first digit of the
PNR Write actual values. (Modbus address 2-3)

212 Actual PDO Mapping 0 | Read- FBI of the parameter, which is mapped on the first digit of the
FBI Write actual values. (Modbus address 2-3)

213 Actual PDO Mapping 0 | Read- Axis of the parameter, which is mapped on the first digit of the
axis Write actual values. (Modbus address 2-3)

214 Actual PDO Mapping 1 | Read- FB of the parameter, which is mapped on the second digit of
FB Write the actual values. (Modbus address 4-5)

215 Actual PDO Mapping 1 | Read- PNR of the parameter, which is mapped on the second digit of
PNR Write the actual values. (Modbus address 4-5)

216 Actual PDO Mapping 1 | Read- FBI of the parameter, which is mapped on the second digit of
FBI Write the actual values. (Modbus address 4-5)

217 Actual PDO Mapping 1 |Read- | Axis of the parameter, which is mapped on the second digit of
axis Write the actual values. (Modbus address 4-5)

270 Actual PDO Mapping |Read- FB of the parameter, which is mapped on the last digit of the
15 FB Write actual values. (Modbus address 32-33)

271 Actual PDO Mapping |Read- PNR of the parameter, which is mapped on the last digit of the
15 PNR Write actual values. (Modbus address 32-33)

272 Actual PDO Mapping |Read- FBI of the parameter, which is mapped on the last digit of the
15 FBI Write actual values. (Modbus address 32-33)

273 Actual PDO Mapping |Read- Axis of the parameter, which is mapped on the last digit of the
15 axis Write actual values. (Modbus address 32-33)

410 Set PDO Mapping 0 Read- FB of the parameter, which is mapped on the first digit of the
FB Write set values. (Modbus address 102-103)

411 Set PDO Mapping 0 Read- PNR of the parameter, which is mapped on the first digit of the
PNR Write set values. (Modbus address 102-103)

412 Set PDO Mapping 0 Read- FBI of the parameter, which is mapped on the first digit of the
FBI Write set values. (Modbus address 102-103)

413 Set PDO Mapping 0 Read- |Axis of the parameter, which is mapped on the first digit of the
axis Write set values. (Modbus address 102-103)

414 Set PDO Mapping 1 Read- FB of the parameter, which is mapped on the second digit of
FB Write the set values. (Modbus address 104-105)

415 Set PDO Mapping 1 Read- PNR of the parameter, which is mapped on the second digit of
PNR Write the set values. (Modbus address 104-105)

416 Set PDO Mapping 1 Read- FBI of the parameter, which is mapped on the second digit of
FBI Write the set values. (Modbus address 104-105)
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Process data (cyclic communication)

Modbus |Name Access |Meaning

register

417 Set PDO Mapping 1 Read- |Axis of the parameter, which is mapped on the second digit of
axis Write the set values. (Modbus address 104-105)

470 Set PDO Mapping 15 | Read- FB of the parameter, which is mapped on the last digit of the
FB Write set values. (Modbus address 132-133)

471 Set PDO Mapping 15 | Read- PNR of the parameter, which is mapped on the last digit of the
PNR Write set values. (Modbus address 132-133)

472 Set PDO Mapping 15 | Read- FBI of the parameter, which is mapped on the last digit of the
FBI Write set values. (Modbus address 132-133)

473 Set PDO Mapping 15 | Read- Axis of the parameter, which is mapped on the last digit of the
axis Write set values. (Modbus address 132-133)

Mapping b maXX 5000 Double axis:

Modbus |Name Access |Meaning

register

210 Actual PDO Mapping O | Read- FB of the parameter, which is mapped on the first digit of the
FB Write actual values. (Modbus address 2-3)

211 Actual PDO Mapping O | Read- PNR of the parameter, which is mapped on the first digit of the
PNR Write actual values. (Modbus address 2-3)

212 Actual PDO Mapping 0 | Read- FBI of the parameter, which is mapped on the first digit of the
FBI Write actual values. (Modbus address 2-3)

213 Actual PDO Mapping 0 |Read- |Axis of the parameter, which is mapped on the first digit of the
Axis Write actual values. (Modbus address 2-3)

214 Actual PDO Mapping 1 | Read- FB of the parameter, which is mapped on the second digit of
FB Write the actual values. (Modbus address 4-5)

215 Actual PDO Mapping 1 | Read- PNR of the parameter, which is mapped on the second digit of
PNR Write the actual values. (Modbus address 4-5)

216 Actual PDO Mapping 1 | Read- FBI of the parameter, which is mapped on the second digit of
FBI Write the actual values. (Modbus address 4-5)

217 Actual PDO Mapping 1 |Read- | Axis of the parameter, which is mapped on the second digit of
Axis Write the actual values. (Modbus address 4-5)

334 Actual PDO Mapping |Read- FB of the parameter, which is mapped on the last digit of the
31FB Write actual values. (Modbus address 64-65)

335 Actual PDO Mapping |Read- PNR of the parameter, which is mapped on the last digit of the
31 PNR Write actual values. (Modbus address 64-65)

336 Actual PDO Mapping |Read- FBI of the parameter, which is mapped on the last digit of the
31 FBI Write actual values. (Modbus address 64-65)

337 Actual PDO Mapping |Read- |Axis of the parameter, which is mapped on the last digit of the
31 Axis Write actual values. (Modbus address 64-65)
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General Description

Modbus |Name Access |Meaning

register

410 Set PDO Mapping 0 Read- FB of the parameter, which is mapped on the first digit of the
FB Write set values. (Modbus address 102-103)

411 Set PDO Mapping 0 Read- PNR of the parameter, which is mapped on the first digit of the
PNR Write set values. (Modbus address 102-103)

412 Set PDO Mapping 0 Read- FBI of the parameter, which is mapped on the first digit of the
FBI Write set values. (Modbus address 102-103)

413 Set PDO Mapping 0 Read- Axis of the parameter, which is mapped on the first digit of the
Axis Write set values. (Modbus address 102-103)

414 Set PDO Mapping 1 Read- FB of the parameter, which is mapped on the second digit of
FB Write the set values. (Modbus address 104-105)

415 Set PDO Mapping 1 Read- PNR of the parameter, which is mapped on the second digit of
PNR Write the set values. (Modbus address 104-105)

416 Set PDO Mapping 1 Read- FBI of the parameter, which is mapped on the second digit of
FBI Write the set values. (Modbus address 104-105)

417 Set PDO Mapping 1 Read- |Axis of the parameter, which is mapped on the second digit of
Axis Write the set values. (Modbus address 104-105)

534 Set PDO Mapping 31 |Read- FB of the parameter, which is mapped on the last digit of the
FB Write set values. (Modbus address 164-165)

535 Set PDO Mapping 31 |Read- PNR of the parameter, which is mapped on the last digit of the
PNR Write set values. (Modbus address 164-165)

536 Set PDO Mapping 31 |Read- FBI of the parameter, which is mapped on the last digit of the
FBI Write set values. (Modbus address 164-165)

537 Set PDO Mapping 31 |Read- |Axis of the parameter, which is mapped on the last digit of the
Axis Write set values. (Modbus address 164-165)
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Process data (cyclic communication)

Example Two parameter should be mapped on the actual process data and a parameter should be
mapped on the set process data.

Actual process data (Actual PDO):
PDO 0: FB = 126; PNR = 61; FBI = 0; first axis
PDO 1: FB = 126; PNR = 62; FBI = 0; second axis
Set process data (Set PDO):
PDO 0: FB=126: PNR=41; FBI=0; first axis

The following values must be written in the Modbus registers;
e For Actual PDO 0:
O Register 210 = 126
O Register 211 = 61
O Register 212 =0
O Register 213 =1
For Actual PDO 1:
O Register 214 = 126
O Register 215 = 62
O Register 216 =0
O Register 217 =2
® End of marking:
O Register 218 =0

For Set PDO 0:
O Register 310 = 126
O Register 311 =41
O Register 312 =0
O Register 313 =1
End of marking
O Register 314 =0

7.3.2 Cycle time of the process data

The cycle time of the process data communication is configured via Modbus register 202.
The following cycle times are supported by the b maxX 5000:

e 500 us
e 1000 us
e 2000 us
® 4000 us
8000 ps
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General Description

7.3.3 Process data exchange

The b maXX process data can be read by Modbus register 2 to 65 (actual process data)
and can be wirtten by Modus register 102 to 165 (set process data). The parameters are
selected depending on the process data mapping (see >Process data mapping< on page
46).

Parameters are mapped not before state Operational on the process data register (see
>Operational< on page 57).

In state Operational the process data is written cyclically to the Modbus register and is
read “cyclically from the Modbus register.

Each parameter is mapped to two 16 bit Modbus register.

Actual process data:

Actual PDO n Low Word = 2 + (2*n)
Actual PDO n High Word = 3 + (2*n)

Set process data:

Set PDO n Low Word = 102 + (2*n)
Set PDO n High Word = 103 + (2*n)
b maXX 5000 Single axis: n = 0 to 15; b maXX 5000 Double axis: n = 0 to 31

16 actual and set values can be transmitted using a b maxX 5000 single axis unit and 32
actual and set values can be transmitted using a b maXX 5000 double axis unit.

Process data b maXX 5000 Single axis:

Range Modbus |Name Access Meaning
register
Actual 2-3 Actual Read-only |First 32 bit Actual process data object. Depending on
process data PDO O configured mapping.
4-5 Actual Read-only | Second 32 bit Actual process data object. Depending
PDO 1 on configured mapping.
32-33 Actual Read-only |Last 32 bit Actual process data object. Depending on
PDO 15 configured mapping.
Set 102 — 103 |Set PDO 0 | Read- First 32 bit Set process data object. Depending on con-
process data Write figured mapping.
104 — 105 |Set PDO 1 |Read- Second 32 bit Set process data object. Depending on
Write configured mapping.
132 -133 |Set PDO |Read- Last 32 bit Set process data object. Depending on con-
15 Write figured mapping.

Q
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Process data (cyclic communication)

Process data b maxXX 5000 Double axis:

Range Modbus |Name Access Meaning
register
Actual 2-3 Actual Read-only |First 32 bit Actual process data object. Depending on
process data PDO 0O configured mapping.
4-5 Actual Read-only | Second 32 bit Actual process data object. Depending
PDO 1 on configured mapping.
64 — 65 Actual Read-only |Last 32 bit Actual process data object. Depending on
PDO 31 configured mapping.
Set 102 - 103 | Set Read- First 32 bit Set process data object. Depending on con-
process data PDO 0O Write figured mapping.
104 — 105 | Set Read- Second 32 bit Set process data object. Depending on
PDO 1 Write configured mapping.
164 — 165 | Set Read- Last 32 bit Set process data object. Depending on con-
PDO 31 Write figured mapping.
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General Description

7.4 Status word and Control word

7.4.1 Status word

The system state and the error state can be requested in the status word. The status word
and the actual process data can be transmitted withing the same Modbus function code
because the status word is in Modbus register 0 directly previous to the actual process

data.

Each reading access to the status word restarts the actual value watchdog (see >Actual

Value Watchdog< on page 58).

Modbus | Bit Name Access Meaning
register |no.
0 0 Status Read-only |0 = Pre Operational
1 = Operational
0 1 Actual value Watchdog caused Read-only |0 = Watchdog ok
1 = Watchdog caused
0 2 Set value Watchdog caused Read-only |0 = Watchdog ok
1 = Watchdog caused
0 3 Actual values from the controller are |Read-only |0 = No error
not read out from the Modbus register 1 = Error
0 4 Set values to the controller are not Read-only |0 = No error
written in the Modbus register 1 = Error
0 5 General error present Read-only |0 = No error
-> Read out RC Code 1 = Error
1 - No function
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Status word and Control word

7.4.2 Control word

The system state can be changed and the error states acknowledged via the control
word. The control word and the set process data can be transmitted withing the same
Modbus function code because the control word is in Modbus register 100 directly previ-

ous to the set process data.

Each writing access to the control word restarts the set value watchdog (see >Set Value

Watchdog< on page 58).

Modbus |Bit Name Access Meaning
register |no.
100 0 Change of status Write 0 = Pre-Operational
1 = Operational
100 1 Actual value Watchdog error acknowl- | Write 1 = Acknowledge Watchdog error
edgment bit in status word
100 2 Set value Watchdog error acknowl- Write 1 = Acknowledge Watchdog error
edgment bit in status word
100 3 Acknowledge controller actual value | Write 1 = Acknowledge controller error
error bit in status word
100 4 Acknowledge controller set value error | Write 1 = Acknowledge controller error
bit in status word
100 5 Acknowledge general error Write 1 = Acknowledge general error bit
in status word
101 - No function
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General Description

7.5 Service data (acyclic communication)

Independent to the process data the Modbus/TCP has access to all b maXX parameters.
The Modbus register 600 - 652 is used:

Modbus |Name Access Meaning
register
600 F: Format Read- Permissible values: 0, 1
Write
601 DS: Data set Read- Permissible values: 0 — 255
Write
602 FB: Function block Read- Permissible values: 1 — 4095
Write
603 PNR: Parameter num- |Read- Permissible values: 1 — 255
ber Write
604 FBI: Instance / Index of |Read- Permissible values: 0 — 255
the function block Write
605 Index O
606 Index 1
607 Index 2
608 Index 3
609 Axis Read- Permissible values: 1 — 2
Write
610 Length Read- Length of the data in Byte which must be read/written
Write Permissible values: 1, 2, 4, 8, 80
611 — Data Read- Read or write access to register 611 reads/writes a b maxX
650 Write parameter by means of the values which are configured in
register 600 — 605.
The data are written depending on the length in register
610 to address 611 -650 or
The data are read depending on the length in register 610
from address 611 -650
651 — Error code service data | Read-only | Result of the service data read or write access as a
652 access b maXX error code

Register 600 - 609 contains which parameter is read or written to.
Register 611 - 650 contains the data of the parameters of register 600 - 609.

Register 610 contains the data length (bit length) of the parameter access. The length
must be equal to the length of the selected b maXX parameter. Following lengths are per-
mitted: 1, 2, 4, 8 and 80 Byte

The data access of the selected parameter is possible via register 611 - 650.
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7.51

Service data (acyclic communication)

The data of register 611 to max. 650 (depending on the length setting in register 610) is
written to the selected parameter in case of an writing access to register 611.

The b maXX firstly writes all values to the Modbus register and after that copies the values
to the selected parameters in case of writing access to register 611 - 6xx with the function
code "Write multiple register”.

The data of register 611 to max. 650 (depending on the length setting in register 610) is
copied to the selected parameter in case of an reading access to register 611.

The b maXX firstly copies all values to the register and after that sends the Modbus read
answer with the updated data in case the of reading access to register 611 - 6xx with the
function code "Read multiple register".

The result of the writing and reading access to register 611 is shown in b maXX error code
in register 651 - 652. If no errors appeared, the register 651 and 652 is zero.

Example service data communication

To the following parameter the value 0x12345678 should be firstly written and after that
should be read.

Parameter of the second axis: F = 0; DS = 0; FB = 126; PNR = 61; FBI = 0; index0-3 = 0;

length = 4 Byte

1 Following values must be written to 600 - 610. The values can be written one by one
or with the command ,Write multiple register® :

a) Reg. 600 (F) =
b) Reg. 601 (DS) =

c) Reg. 602 (FB) =126
d) Reg. 603 (PNR) =61
e) Reg. 604 (FBI) =

f) Reg. 605 - 608 (Index) =0
g) Reg. 609 (Axis) =2
h) Reg. 610 (Length) =4

2 Writing of the value 0x12345678 with function code 16 "Write multiple register" to reg-
ister 611 - 614.
a) Reg. 611 = 0x78
b) Reg. 612 = 0x56
c) Reg. 613 = 0x34
d) Reg. 614 = 0x12

3 Readregister 651 and 652 in order to check whether the writing access has been with-
out error.

4 Readregister 611 - 614 with function code "Read multiple register". Register 600 - 610
contain the selected parameters from step 1, therefore this register must not written to
again .

5 Read register 651 - 652 in order to check whether the reading access has been with-
out error.
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7.6 States of communication

7.6.1 Pre-Operational

In state Pre-Operational the device can be configured and an access to the controller pa-
rameters via register range 600 - 652 is possible.

No parameters are mapped to the process data register.

7.6.2 Operational

With the transition Pre-Operational to Operational the cyclic communication is parame-
trized according to the set configuration values (mapping, cycle time, watchdog time). The
controller returns to state Pre-Operational automatically and sets bit 5 of the status word
in case of an error in configuration. In register 200 - 201 the corresponding error code can
be read.

In state Operational the mapped actual process data is written cyclically from the control-
ler to the Modbus register 2 - 65 and the mapped set process data is read cyclically from
Modbus register 100 - 165 and transfered to the b maXX parameters.

7.6.3 Switching of the state

With bit O of the control word the state switches from Pre-Operational to Operational and
vice versa.

Control word bit 0 = 0 -> Pre-Operational
Control word bit 0 = 1 -> Operational
With bit O of the status word the current state can be requested
Status word bit 0 = 0 -> Pre-Operational
Status word bit 0 = 1 -> Operational

7.7 Watchdogs

Watchdogs can be configured checking whether the actual values are read in time and
the set values are written in time via the Modbus.

Watchdogs are restarted in case of reading or writing to status and control word.

The status or control word must be read or written simultaneously with the process data
via function code Read multiple register or Write multiple register (FC3, FC16, FC23) in
order to monitor the process data transfer using this mechanism.
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7.71

Controller timeout

Actual Value Watchdog

® The actual value watchdog is configured by Modbus register 203
e A value of 0 deactivates the watchdog

® A value not equal 0 corresponds with the watchdog time in ms

e The watchdog can be configured in state Pre-Operational only

® The watchdog timer is restarted with the configured value in ms with every reading of
the status word in state Operational. The monitoring starts with the first reading of the
status word in state Operational.

o After the watchdog timer expires, bit 1 of the status word is set to 1.
e The error bit can be reseted via control word bit 1

7.7.2 Set Value Watchdog

® The set value watchdog is configured by Modbus register 204
® A value of 0 deactivates the watchdog

e A value not equal 0 corresponds with the watchdog time in ms
e The watchdog can be configured in state Pre-Operational only

e The watchdog timer is restarted with the configured value in ms with every writing of
the control word in state Operational. The monitoring starts with the first writing of the
control word in state Operational.

e After the watchdog timer expires, bit 2 of the status word is set to 1.
® The error bit can be reseted via control word bit 2

7.8 Controller timeout

The controller checks internally whether the mapped parameters still read or written cy-
clically from/to the Modbus registers. The corresponding error bit is set in the status word
if the controller recognizes that the parameters are not read or written.

Status word bit 3: Actual values from the controller are not read from the Modbus register
Status word bit 4: Set values from the controller are not written to the Modbus register
The error bits can be reseted by the corresponding bits in the control word.

Control word bit 3: Resets actual value errors

Control word bit 4: Resets set value errors

7.9 General errors

Status word bit 5 is set to 1 in case an error occurs that is not displayed by another
register. The corresponding b maXX error code can be read via Modbus register 200 -
201.

Bit 5 in status word can be reseted by bit 5 in control word.
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PROJECT EXAMPLE SCHNEIDER
ELECTRIC UNITYPRO S

MoDICON P34 2020

The b maXX 5000 was configured to the IP address 192.168.1.20 to demonstrate the fol-
lowing examples.
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8.1

Create projects using the corresponding Modbus client

Create projects using the corresponding Modbus client

-

Meues Projekt

[T]Alle versionen zeigen

SPS Min.0S-Version  Beschreibung
= Modicon M340
- BMX P34 1000 02.70 CPU 340-10 Modbus
- BMX P34 2000 02.70 CPU 340-20 Modbus
-BMX P34 2010 02.00 CPU 340-20 Modbus CANopen

CPU 340-20 Modbus CANopen2
CPU 340-20 Modbus Ethemet
CPU 340-20 Ethernet CANopen

CPU 340-20 Ethernet CANopen2

Programmierbarer dezentraler E/A-Adapter

& Momentum Unity

Rack

Beschreibung

0]
Abbrechen

Hilfe

e

------- BMX XEP 0300 | BAUGRUPPENTRAGER MIT 8 STECKPLATZEN
------- BMX XEP 1200 | BAUGRUPPENTRAGER MIT 12 STECKPLATZEN
' Frojekteinstellungen
["|Einstellungsdatei: |<Standardeinstellungen) | |
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Project example SCHNEIDER ELECTRIC UNITY PRO S

8.2 Add Modbus TCP Network

Datei Bearbeiten Ansicht Dierstg Extras Geneneren SPs Debqgg_en Fi
REHS iR |oa U PYE|E|%| &= 6|EE
[E&mMB Q-

Frojext-orowser

Neues Netzwerk...

Benutzerverzeichnis hinzufigen ...
Hyperlink hinzufigen ..

Verkleinem

Alles erweilern

Alles reduzieren

1

Metzwerk | Kommentar

Liste von verfliigbaren Netzwerken:

[ Ethernet

Umbenennen:

Ethernet_1

[o]
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Add Modbus TCP Network

B unity Pro s : <Kein Name>+ T

Datei Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen Fenst
AFEHE | DIB (oo V([ PYE|E & s H(EBE
HFEamB Q-

| B8 &, Netzwerke
—— 4, R LI
Animationstabell :
- Bedienerfenster ExponTier
[l & @ pokumentation |  LOschen ENTF

Benutzerverzeichnis hinzufiigen ...
Hyperlink hinzufigen ...

Verkleinemn

Alles erseitern

Alles reduzieren

Alt+Eingabe

Eigenschaften

The model series and the IP address configuration of the Modbus TCP Client must be set
in network settings. The address of the Modbus TCP Client is set via a DHCP Server in
this example.The IP address of the Modbus TCP Client is set to 192.168.1.10 by the
DHCP Server.
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Project example SCHNEIDER ELECTRIC UNITY PRO S

E QBIEI Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen Fenster Hilfe

&8 =W miB|loo | F| L4008 | g ERDB® A -
EJ-_:: TE || -
Projekt-Browser (=]
& Stukturansicht Wodellf arralie Moduladresse
e — L | Pack Modul
3, Projekt | cPU 2020, CPU 2030 (= V02.00), PRA 0000 |
[+ 1, Konfiguration
I‘_‘.}, Abgeleitete Datentypen Modul-IP-Adresse
L, Abgeleitete FB-Typen IP-Aeckesse Teilnelzmaske Galewsy-Adre:
& |_4, v:lrhhlen und FB-Instanzen 1] il i} 0 0 o 0 0 ] 0
Sicharmat IWIW Ismw]mnrlm
B-—E il
C.b Mmthnstabelen E-Adressscon ceaidn
[_J, Bedienerfenster
£ b, Dokumentation @) Kerdigurien
IP-Adresse o 0 0 0
Teilnetzmaske 5. 0 0 0
Gateway-Adrezse o 0 0 o
(@) [Vior einem Server]
Gerataname
Etherrst-Korfiguration
Q) Ethernet I “)e023

The provided network connection of the Ethernet interface must be assigned in the Ether-
net configuration of the Modbus TCP Client.

Q
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Add Modbus TCP Network

T8 unity Pro S <kein Name> =0

Datei Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen Fenster Hilfe

BFEE DiRlec B eap0s soHEEOBANA v |=
Beaomsa-]
Projekt-Browser
g Stukturansicht =
= {2, Konfiguration
&-—"g, 0 : PLC Bus
&M, 0 : BMX XBP 0400 [ Enemet {1l Koriguration |
B, (P) (P) : BMX CPS 2000 B Kanal3
[_J, Abgeleitete FB-Typen
& L, Variablen und FB-Instanzen :
), Positionlerung Funktion:
= {3, Kommunikation ETHTCRIP
= & Netzwerke Tack
4, Ethernet_1 [MasT
T E: maﬂonstahahn Dt i o
1, Bedienarfenster Ethemst_1
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Project example SCHNEIDER ELECTRIC UNITY PRO S

8.3 Create program

The variables used in the program must be defined.

2 Unity Pro S : <Kein Names+# " —
Datei Bearbelten Ansicht Dienste Exiras Generieren SPS Debuggen Fenster H
ABES | DiB|oa oGP |E | o EEOR
=@mm = Q - |

Exportieren...
o0, Ethernet_1 Importieren...
- L Programm
(21, Animationstabeflen Benutzerverzeichnis hinzufugen ...
[, Bedienerfenster S,
& B, Dol tation . Hyperlink hinzufigen ..
VergroBem
|
Alles erweitern
Alles reduzieren

[53 Unity Pro 5 ; <Kein Name=>* - [Daténeditor]

.Eatei Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen EFenster Hilfe
AFEE | DLB|cae U AGE O & So[BETEB AN
EamBe|Q- N

Variablen | DDT-Typen | Funkiionsbausteine | DFB-Typen |

Filter
(O vome
Mame Typ ~*  Adresse
@ B accessParams | ARRAY[D.3] OFINT |
ﬂ, Varhblen und FB-Instanzen |$ B acyclicData | ARRAY[D.12] OF INT |
[_1, Positionierung @ B acyclicReadAl | ARRAY[0.1] DFIN.]'____
1, Kommunikation i B acyclicReadA2 | ARRAY[D.1] OF INT
-, Programm N | ADDM_TYPE
_1, Animationstabellen |INT
1, Bedienerfenster | INT
& b, Dokumentation |INT

| ARRAY(0.120] OF INT |
ARRAY[0.62] OF INT |

% inputWalchdogTime | INT 1
= B outMapping | ARRAY[0..120] OF INT |
® B outpuiData ARRAY[0.62] OF INT
& outputWatchdogTime | INT
% state INT
@ 0 _tmpData | ARRAY]0.2] OF INT

L

The use of dynamic arrays must be activated within the project settings.
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Create program

Datei Bearbeiten Ansicht Dienste fBrImsFGenerieren SPS Debuggen Fenster Hilfe
M EE& | T L R| o oM Projek-Browser A+l B w W

[+

mB Q- | Hardwarekatalog Alt+2
Browser @ Typenbibliotheksbrowser Alt+3
Bedienerfensterbibliothek Alt+d

Suchen/Ersetzen Alt+5
geleitete = Diagnoseanzeige Alt+6
riablen und FB-Instanzen SPS-Fepster Alt+7

Variablen-Fenster Alt+8

Dateneditor Alt+9

DTM-Browser Alt+Umsch+1

Textmarken Alt+Umsch+2

Trend-Erfassungstool
Teilweise konvertieren...

Nelrwerkinspektor

Ethernet-Netzwerkmanager..

| B Typhibliothek-Manager...

Anpassen
DOptionen...
Projekteins EM...
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Project example SCHNEIDER ELECTRIC UNITY PRO S

Projekteinstellungen 2 CoX

=--Allgemein

. Fiihrende Zahlen zulassen I
- Yerwaltung won Generierungsmeldungen .
- Generierungseinstellungen Zeichensatz Standard
- Projekt bei Download automatisch speichern “erwendung von EBOOL-Flanke zulassig v
- In SPS eingebettete Daten INT/DINT anstelle van ANY_BIT zuldssig v
- 53P5-Diagnose . . .
. SPSarhalten Bit-Extraktion wvon INT, WORD und BYTE zuldssig
. Piad Direkt dargestellte Array-\ariablen I
- Zeit Dynamische Arrays (ANY_ARRBAY <) zulgssiy
K_Dnﬂguratmn Kompatibilitatsprifung fiir Array-GriBe deaktivieren [
- Yariablen .
= Programm Schnellabfrage zur Trenderstellung aktivieren I
- Sprachen Feferenzinitialisierung forcieren v

£-LL984
[=-MNetewsrkansicht

- Ansicht 1

- Ansicht 2

- Ansicht 3

L Ansicht 4

[=-Bedienerschirme

- Gesteuerter Bildschirm

. Zuletzt gedfneter Bildschirm

@Egponieren (8] l I Anwenden ] I Abbrachen ] I Hilfe

A new program can be generated now. In this example a program with structured text
(ST) is generated.

A cyclic communication with 4 ms is configured on Modbus TCP Server with address
192.168.1.20.

The parameters 126.1 of axis 1 and axis 2 are mapped cyclically as actual and set pro-
cess data

Furthermore the parameter 126.63 of axis 1 and the parameter 126.64 of axis 2 are writ-
ten and read acyclically.

The cyclic and acyclic set values are incremented automatically.
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[ Unity Pro S : <Kein Name>+ IR

T =

Datei Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen Fenster Hilfe
é]ﬁﬂw] DiB|oa|eap|(E|s|e

CH([EEOB W A M

[Q,Ahgm}'l-wpm
\:JE |2, variablen und FB-Instanzen
[ Positionierung
{3, Kommunikation
= 3, Netzwerke
D@, Ethernet_1

-3, Programm
Q) Tasks
= 3, MasT
— &

W 4, pokumentation

Tabelle mit generierten Aktivierungsbedingungen erstellen

Benutzerverzeichnis hinzufigen ...
Hyperlink hinzufagen ..

Verideinern

Alles erweitern

Alles reduzieren

Allgemeines |L0kalisierung Bedingung | Kemmentar

MName:

Main|

Sprache:
|sT

OK

| | Abbrechen | | Ubemehmen | |
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Project example SCHNEIDER ELECTRIC UNITY PRO S

(*----1nit variables----start*)

if state = 0 then
addr essParam : = "Et hernet 1{192.168. 1. 20}"');
accessParans[0] := 0;
accessParans[ 1] := O;

accessPar ans[ 2]
200ms*)
accessPar ans[ 3]

2; (*Modbus access tinmeout in 100nms ->

0;

(*Set timngs*)

fiel dbusCycl eTi e

i nput Wat chdogTi ne
out put Wat chdogTi ne :

4000; (*4000ps*)
80; (*80ns*)
80; (*80ns*)

(*Fill up input mapping array with max 15 actual paraneters
per axis*)

(* - FB- - PNR-
FBI - - AXi s- *)

1; I nMpping[ 2]

| nMappi ng[ 0] := 126; | nMapping[ 1]
0; InMapping[ 3] :=1; (*PDO 00%*)

I nMappi ng[ 4] := 126; | nMapping[ 5]
0; InMapping[ 7] := 2; (*PDO 01%)

| nMappi ng[ 8] := 0; I nMapping[ 9]
0; InMapping[1l1l] := 0; (*PDO 02*)

1; | nMapping[ 6]

0; I nMappi ng[ 10]

(*Fi Il up output mapping array with nmax 15 set paraneters
per axis*)

(* - FB- - PNR-
FBI - - AXi s- *)

Qut Mappi ng[ 0] :
:= 0; Qut Mapping[ 3]

Qut Mappi ng[ 4]
.= 0; QutMapping[ 7]

Qut Mappi ng[ 8]
;= 0; Qut Mappi ng[ 11]

126; CQut Mappi ng[ 1]
1; (*PDO 00%)
126; Qut Mapping[ 5] := 1; QutMapping[ 6]
2; (*PDO 01*)
0; Qut Mappi ng[ 9]
0; (*PDO 02%)

1; Qut Mappi ng[ 2]

0; Qut Mappi ng[ 10]

(* Set acyclic configuration setting*)
acyclicbData[0] := O;

acycl i cDat a[ 1] 0;

acycl i cDat a[ 2] 126;

acycl i cDat a[ 3] 63;

acycl i cDat a[ 4] 0;

acycl i cDat a[ 5]
acycl i cDat af 6]
acycl i cDat a[ 7]
acycl i cDat a[ 8]
acyclicDat a[ 9]
acycl i cDat a[ 10]
acyclicDat a[ 11]
acyclicDat a[ 12]
axis := 1;

eerrheeee

state := state + 1;
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(*----Init variabl es----end*)

(*----Set b maXX to PreQp----start*)
elsif state = 1 then
(*Set control word to 16#3E -> go to PreCp and reset all
errors*)
out put Dat a[ 0] : = 16#3E;
WRI TE_VAR(addr essParam ' %W, 100, 1, out putData,
accessPar ans) ;
state := state + 1;
elsif state = 2 then
(*WRI TE_VAR was fini shed?*)
if accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;
el se
Sstate := state + 1;
end if;
end_if;
(*----Set b maXX to PreQp----end*)

(*----Wite down nmapping configuration----start*)
elsif state = 3 then
(*Wite down the input mapping configuration*)
WRI TE_VAR (addressParam ' %W, 210, 12, inMapping,
accessPar ans) ; (*Maxi mal 120 WORD*)
state := state + 1;
elsif state = 4 then
(*WRI TE_VAR was fini shed?*)
if accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
if accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;
el se
Sstate := state + 1;
end if;
end_if;
elsif state = 5 then
(*Wite down the output mapping configuration*)
WRI TE_VAR (addressParam ' %W/, 410, 12, out Mappi ng,
accessPar ans) ; (*Maxi mal 120 WORD*)
state := state + 1;
elsif state = 6 then
(*WRI TE_VAR was fi ni shed?*)
if accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
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Project example SCHNEIDER ELECTRIC UNITY PRO S

state : = 100;
el se
state := state + 1;
end if;
end_if;
(*----Wite down nmappi ng configuration----end*)
(*----Wite down tinmng configuration----start?*)

elsif State = 7 then
(*Wite down the timng configuration*)

tnpDat a[ 0] := fiel dbusCycl eTi ne;
t npDat a[ 1] : = i nput WAt chdogTi ne;
tmpDat a[ 2] : = out put Wat chdogTi ne;

VWRI TE_VAR (addressParam '%wWV/, 202, 3, tnpData,
accessPar ans) ;
state := state + 1;
elsif state = 8 then
(*WRI TE_VAR was fini shed?*)
i f accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;

el se
state := state + 1;
end if;
end_if;
(*----Wite down tinmng configuration----end*)
(*----DO | O exchange----start*)

elsif state = 9 then
outputbData[0].0 := true; (*Set control word to state op*)
(*Counter in cyclic data*)

for i :=2 to 61 by 2 do
outputData[i] := outputData[i] + 1;
end for;
outputbData[0].0 := true; (*set control word to state op*)
WRI TE_ VAR (ADR : = addressParam
BJ =" %WV,
NUM : = 100,
NB = 62,
EM S : = out put Dat a,
CGEST : = accessParans);
state .= state + 1;

elsif state = 10 then
(*WRI TE_VAR was fini shed?*)
if accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;
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el se
state := state + 1;
end_if;
end if;
elsif state = 11 then
READ VAR (ADR := addressParam
OB :='"%W, (*Wordw se access*)
NUM : = 0,
NB 1= 62,
CEST : = accessPar ans,
RECP => i nput Dat a) ;
state := state + 1;

elsif state = 12 then
(*Has READ VAR has fini shed?*)
if accessParanms[0].0 = fal se then
(*Was any Error whil e READ VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> switch to error state*)
state : = 100;

el se
state := state + 1,
end_if;
end_if;
(*----DO | O exchange----end*)
(*----Check and quit error in status word----start*)

elsif state = 13 then
if inputData[0].1 = true then
(*I nput data watchdog expired
-> reset the error by setting the sane bit in
control word*)

outputbData[0].1 := true;

el se
outputbData[0].1 :
end_if;
if inputData[0].2 = true then
(*Qut put data wat chdog expired
-> reset the error by setting the sane bit in
control word*)
outputData[0].2 :

fal se;

true;
el se
out putData[0].2 :
end if;
if inputData[0].3 = true then
(*I'nput data tineout in b maXxXX
-> reset the error by setting the sane bit in
control word*)
out putData[0]. 3 :

fal se;

true;
el se

outputData[0].3 :
end_if;
if inputData[0].4 = true then

fal se;
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(*Qutput data tineout in b nmaXX
-> reset the error by setting the sane bit in
control word*)
outputbData[0].4 := true;

el se
outputData[0].4 := fal se;
end if;
state := state + 1;
(*----Check and quit error in status word----end*)
(*----Do acyclic communication wite----Start?*)

elsif state = 14 then
if axis = 1 then (*Axis 1%)

acycl i cDat a[ 3] = 63;
acycl i cDat a[ 9] = 1;
acyclicData[11] := acyclicData[11] + 1;
acyclicData]12] := acyclicData]12] + 1;
el se (*Axi s 2*)
acyclicbData[3] := 64;
acyclicbData[9] := 2;
end_if;
WRI TE_ VAR (ADR := addressParam
oBJ =" %W,
NUM : = 600,
NB = 13,
EM S : = acycli cDat a,
CGEST : = accessParans);
state := state + 1;

elsif state = 15 then
(*WRI TE_VAR was fini shed?*)
if accessParans[0].0 = fal se then
(*Was any error while WRI TE_VAR?*)
i f accessParans[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;

el se
state := state + 1,
end_if;
end_if;
(*----Do acyclic comunication wite----end*)
(*----Do acyclic communication read----start?*)

elsif state = 16 then
if axis =1 then (*Axis 1%)

Q
BAUMULLER

READ VAR (ADR := addressParam
oBJ = '%wW,
NUM = 611,
NB 1= 2,
CEST : = accessPar ans,
RECP => acycli cReadAl);

axis := 2; (*Change to next axis?*)
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el se (*Axi s 2*)
READ VAR (ADR : = addressParam
oBJ = ' 0/,
NUM = 611,
NB = 2,
GEST : = accessParans,
RECP => acycli cReadA2);
axis :=1; (*Change to next axis*)
end_if;
state := state + 1,

elsif state = 17 then
(*WRI TE_VAR was fini shed?*)
if accessParans[0].0 = fal se then
(*Was any error whil e READ VAR?*)
if accessParams[1l] <> 0 then
(*Error happened -> go to error state*)
state : = 100;

el se
state := 9,
end_if;
end_if;
(*----Do acyclic communication read----End*)

end_if;

8.4 Create User Window

Cyclic and acyclic parameters can be displayed in a user window

[ unity Pro's - <Kein Name>+ i I

Datei Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen

ABEE | DY B|oa|¥(O8E|E & e |E
FEeamB Q-
s smkﬁjmslmt
I 3, Projekt
[ [_1, Konfiguration
[, Abgeleitete Datentypen
L1, Abgeleitete FB-Typen
[ [, variablen und FB-Instanzen
. (21, Positionierung
il & [_, Kommunikation
4l Programm
(_1, Animationstabelien

[E Y Bedienarfenster I |

4., Dokumentation

MNeue Familie

Einflgen
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Eﬂatm Bearbeiten Ansicht Dienste Extras Generieren SPS Debuggen Fenster Hilfe
TEEE B R oo [V A%E B Y| e HEEDOB® A v R U

?g Stukturansicht

S BM5000 double axis Modbus/TCP
# L, Konfiguration

Abgeleitete Da

uwmww cyclic data - axis 1

£2] E;bvarhhhn und FB-Instanzen
i set value actual value
s i P126.1.0 [ o | o o |
Sy ; outputData[1] outputData[Z] inputDataf1] inputData(?]

L BM5000_DA_Window|
#- [ Dokumentation

cyclic data - axis 2

set value actual value
P1261.0 [ g | P o
outputDataf3] outputDatad] inputData[3] inpuiDataf4]

acyclic data - axis 1

set value actual value
P126.63.0 [0 [o | P P |

acyclicData[12] acyclicData[11] acyclicReadA1[1] acyclicReadA1[0]

acyclic data - axis 2

set value actual value
P126.64.0 0 | P o |

acyclicData[12] acyclicData[11] acyclicReadA2[1] acyclicReadA2(0]

8.5 Transfer project to PLC

The project can be transmitted to the PLC and the programm can be started then.

I3 nity Pro S : BMS000_DA_EXAMPLE T . W
Datei Bearbeiten Ansicht Dienste Extras Generieren @ Debuggen Fenster Hilfe
A& | D LR|oo M| O%E|W|d  Verbinden
- " | reiegen.
=] | @ Standardmodus
& Simulationsmodus
1, Abgeleitete Datentypen %@ Projekt z
1, Abgekitete FB-Typen =
@ [, variablen und FB-Instanzen ol
(1, Positionierung
= L Kommunikation
® [, Programm
_); Bedienerfenster
&= {i. Dokumentation p
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Transfer project to PLC

v 3PS

simulator

Adresse
Testvarhind
192.168.1.10 127001 - E]

hedien

Adresse

hedien

TCFIP - TCFIP

-

’ Kommunikationsparameter

Kommunikationsparameter ]

IE‘Autom.Anpassung der Geschwindigkeitsrate bei Ende won Download

Date‘ Bearbmen Ansicht Dienste Extras | Generieren | SPS Debuggen Fenster Hilfe
: I‘ L B|va|H| Jﬂq Analysieren Strg+Umsch+B w o

l 2] Projekt analysieren

The project can be started with the commands
SPS — Connect

SPS — Transmit project to PLC
SPS —» Start

The counters of the corresponding input arrays of the user window are incremented.
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TROUBLESHOOTING AND
FAULT CORRECTION

9.1 Behavior in case of malfunctions

Basic information

DANGER!
Risk of fatal injury from electrical current!

Inevitably, when operating this electrical device, certain parts of it are energized with
(C— hazardous voltage.

Therefore:

® Pay heed to areas on the device that could be dangerous.

WARNING!
Risk of injury due to improper fault correction!

Therefore:
e Only qualified personnel may work on this device!

e Personnel that work with the b maXX device must be trained in the safety regula-
tions and the handling of the device, and be familiar with the correct operation of
it. In particular, reacting to error indications and conditions requires that the oper-
ator must have special knowledge.

Instruction handbook b maXX 5000 add-on module MOD 77
BAUMULLER Document No.: 5.19015.02 of 84



Error detection

9.2 Error detection

LED

7-segment display

Operating
software ProDrive

The fault can be caused by mechanical or electrical malfunctions.

The occurrence of an error state is signalized by the lighting up of the red LED H14 or
H24 on the front side of the housing.

NOTE!

In case of warnings or errors without error reactions, the LEDs H14 or H24 blink
»Malfunction®. Only error messages with error reaction will be signalized by constant
lighting up.

In the status error the error numbers are shown in the display. Depending on the state of
bit No. 16 in parameter P135.1 (further information see parameter handbook b maXX
5000 add-on module MOD) all error messages (with/without error reaction) or warnings
are displayed.

The display of an error code starts therewith, that ,F* is displayed for 1.5 s. Then the four
characters of the error code are displayed. The separate characters are displayed for
about 0.8 s, interrupted by a short break. If there are other errors, these are displayed in
the same manner. The procedure is repeated as soon as all errors were displayed.

Example: Error 702 and 2418 are existing:

Fllol7]0]2] Flol7]0]2]
: : >
Start End Time

Error

display

Figure 22: 7-segment display: errors and warnings

For further information on the subjects of error messages and error numbers, see ,Pa-
rameter manual b maXX 5000°.

Furthermore the error message is shown in the operating software:

NOTE!

The controller software version and the operating software version must be compat-
ible to use ProDrive with all functions.
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9.3 Error handling

NOTE!

The device is provided with predefined error reactions. You are able to set the error
reaction of the device in ,Depending on settings* in the column ,Reaction® marked er-
ror messages. An exception here are errors, which have to have an immediate pulse
inhibit as a consequence. This error reaction can not be changed due to safety rea-
sons.

9.3.1 Quiterrors
If the red error LEDs H14 or H24 light up, at least one error exists.
Error acknowledgments cause all error messages to be reset. Individual acknowledgment
of errors is not possible. An acknowledgment causes deletion of the errors, if deletion was
possible on account of the error circumstances.
There are 4 methods of acknowledging an error:
e \/ia ProDrive:
Button “Quit errors” (either in the dialogue box “Device manager” or on the page “De-
vice manager*.
That means, that you inform the device, that you have noted the error, that you have
removed it or that you want to pass over it. Due to error reset all error messages are
reset. An individual error reset is not possible. The button Quit errors causes a resetting
of the error, in case the cause for the error message exists no longer.
Drive manager @
(& _asterors |
Figure 23: ProDrive Drive manager
e Via writing access to control word
® Via a digital input
® \ia the pulse enable input:
Precondition is, that the drive is only controlled via the hardware inputs (that means
that the motor guide is neither set via the operating software nor via another commu-
nication source). Furthermore the option “Quit error via pulse enable” must be active.
With the first rising edge of pulse enable the errors then are reset. But the drive still
does not start. Therefore you then need a second rising edge for the enable.
Additional data according the subject resetting of error messages is available in the ,Pa-
rameter manual b maXX 5000°.
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9.3.2 Error messages

In the column ,Reaction® the reaction of the system to the error is shown:

e  adjustable” = the error reaction can be set via ProDrive (Window ,Drive management®,
toolbar button ,Error reaction®).

IEE
Error Error description Reaction Troubleshooting
No.
424 Configuration error, adjustable
further details in status P172.2:
o Bit10: o Bit10:
IEE add-on module is not avail- Use controller with IEE add-on module
able
o Bit11: Bit11:
Start after zero pulse selected Use incremental encoder for source encoder or
and encoder is not an incremen- select option ,Start: immediately”.
tal encoder
425 Run time error, adjustable
further details in status P172.2:
o Bit 8: Bit 8:
Output frequency to high Reduce no. of increments of IEE or reduce the
add-on module IEE cannot gen- drive speed, from which the set value is generated
erate the required number of or reduce the set speed from the higher-level con-
pulses trol according following formula:
Cause: f=n*N
The product from set value
change and no. of increments is f. no. of increments per sec
too high n: Speed [revolution per sec.]
N: No. of increments [inc/rev]
Nmax = fmax/N
Frequency limit=500 kHz,
with N=10 000 inc/rev:
Nmax < 50 rev/s < 3000 rev/min
S Bit 9:
IErlrEO;\I;i tiie\éaol#,a sgs;ﬁie of an Check set value source and correct problem
error in set value source
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Survey of Revisions

Survey of Revisions

Version Edition Changes
5.19015.01 14-Jan-2020 First issue
5.19015.02 24-Oct-2022 Changing chapter 7.1
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