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1.1

About this documentation

About this documentation

Change Record

Editions of this documentation

Edition Release |Note
date

01 2020-07 |First edition

02 2020-11 Changes in the chapter "Configurations"
Changes in the chapter "Configuring PLC-specific data in IndraWorks"
Changes in the chapter "MT_BaseAdditional.library"

03 2023-01 Changes in chapter chapter 12.7.2 "Configuration example" on page 137

04 2024-10 Revision:

o chapter 8.2 "Signal description" on page 70 (Defdb00212637, PBI 863405)
® chapter 9.2 "Signal description" on page 96 (PBI 863405)

1.2

1.3

Tab. 1-1: Revision history

Purpose

This documentation describes the interface signals and the program function
blocks for the integrated PLC.

Overview on target groups and product phases
In the following illustration, the framed activities, product phases and target
groups refer to the present documentation.

Example: The target group "Programmer" can "program" in the product
phase "Engineering" using this documentation.

Product . Mounting s N : N
phases { Selection (ssemblyintleton), Englneer|ng> Commlssmmr} Operation > Decommissioning
_ Presales | Aftersales g
Design engineer
Mechanic/
electrician
Programmer ( Programmer )
Technologist ( Commissioning engineer )

Target ( Technologist )

roups iali

group specialist ( Process specialist )
Machine
operator

Maintenance
technician

Mechanic/
electrician

(_service )|[Disposal company |
|

[ Select ||| Unpack ||(Parameterize )|(_ Optimize )|(_ Operate )|[ Dismount |
[ Prepare ||| Mount ]| Program )| Test )| Maintain ||| Dispose |
Activities [ Design ]|[ Install ]| Configure )
=
Create
the NC program
Fig. 1-1: Assigning this documentation to the target groups, product phases

and target group activities
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About this documentation

1.4 Required and supplementing documentation MTX
1.4.1 Selection/compilation

Documentation titles with type codes and part numbers

MTX 15VRS System Description
DOK-MTX***-SYS*DES*V15-PRRS-EN-P, R911397742

This documentation describes the MTX control. It includes the designs, technical data, interfaces as well as the configura-
tion of the control components.

MTX 15VRS SafelLogic System Overview
DOK-MTX***-SL**SYS*V15-PRRS-EN-P, R911398637

This documentation describes the use of the safety control SafeLogic in the MTX.
IndraControl XM42 Controls

DOK-CONTRL-XM4X*CTRL**-ITRS-EN-P, R911345566

This documentation describes the IndraControl XM42 controls.

RS Corresponding edition
Tab. 1-2: MTX documentation overview - Selecting/composing

1.4.2 Configuration

Documentation titles with type codes and part numbers

MTX 15VRS Machine Parameters
DOK-MTX*-MA*PAR**V15-RERS-EN-P, R911400176

This documentation describes structure and the adjustment of available parameters of the MTX. It also includes the func-
tions of the NC configurator and its operation.

MTX 15VRS PLC Interface

DOK-MTX***-PLC*INT*V15-PRRS-EN-P, R911400172

This documentation describes the interface signals and the program function blocks for the integrated PLC.
MTX 15VRS Functional Description - Basics

DOK-MTX***-NC*F*BA*V15-RERS-EN-P, R911401401

This documentation describes the basic functions of the MTX. The basic commissioning steps and the control functions are
provided as description and handling instruction.

MTX 15VRS Functional Description - Extension
DOK-MTX***-NC*F*EX*V15-RERS-EN-P, R911393316

This documentation describes the extended functions of the MTX. The basic commissioning steps and the control functions
are provided as description and handling instruction.

MTX 15VRS Functional Description - Special Functions
DOK-MTX***-NC*F*SP*V15-RERS-EN-P, R911393309

This documentation describes the special functions of the MTX. The basic commissioning steps and the control functions
are provided as description and handling instruction.
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MTX Free Form Surface Milling
DOK-MTX***-FREEFORM***-APRS-EN-P, R911341435

This documentation describes the free form surface milling process wit the MTX control. CNC programs generated by a
CAD/CAM system are used as basis for the entire process. Overview over the following topics: Description of the MTX or
CNC function for freeform surface milling, strategy during the NC parameterization process, boundary conditions when gen-
erating CNC programs with CAM software.

MTX Conversion of MTX Projects
DOK-MTX***-PROCONV****-PRRS-EN-P, R911342484

This documentation provides support during the conversion of MTX 1.x projects to MTX 2G. This project planning manual
provides information on how to convert a project and identifies potential difficulties during the conversion.

RS Corresponding edition
Tab. 1-3: MTX documentation overview - Configuring
143 Commissioning

Documentation titles with type codes and part numbers

MTX 15VRS Commissioning
DOK-MTX***-STARTUP*V15-CORS-EN-P, R911393281

This documentation describes the commissioning of the MTX control. Apart from a complete overview, commissioning and
configuration of the axes and the user interface as well as the PLC data are described.

IndraWorks 15VRS Basic Libraries, IndraLogic 2G
DOK-IL*2G*-BASLIB**V15-LIRS-EN-P, R911398633

This documentation describes the system-comprehensive PLC libraries.
IndraWorks 15VRS Field Buses
DOK-IWORKS-FB******\/15-APRS-EN-P, R911393284

This documentation describes the field bus and local periphery connections supported by the MLC and MTX systems. The
focus of this documentation lies in the configuration, parameterization, commissioning and diagnostics of different periphery
connections. It is the basis for the online help.

IndraWorks 14VRS WinStudio 7.4
DOK-IWORKS-WINSTUD*V14-APRS-EN-P, R911341585

This “User Manual and Technical Reference Book” supports the user in achieving the best results with the “Rexroth
WinStudio”™ software. The document provides technical information and step-by-step instructions to create web-enabled
HMI/SCADA programs.

IndraWorks 15VRS Software Installation
DOK-IWORKS-SOFTINS*V15-CORS-EN-P, R911393450
This documentation describes the IndraWorks installation.
IndraWorks 15VRS Engineering
DOK-IWORKS-ENGINEE*V15-APRS-EN-P, R911393303

This documentation describes the use of IndraWorks in which the Rexroth Engineering tools are integrated. It includes in-
structions on how to work with IndraWorks and how to operate the oscilloscope function.

IndraWorks 15VRS PLC Programming System IndralLogic 2G
DOK-IWORKS-IL2GPRO*V15-APRS-EN-P, R911396137

This documentation describes the PLC programming tool IndraLogic 2G and its use. The documentation includes the basic
use, first steps, visualization, menu items and editors.
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IndraWorks 15VRS HMI
DOK-MLC***-HMI*****\/15-APRS-EN-P, R911399270

This documentation describes the functions, configuration and operation of the user interfaces IndraWorks HMI Engineering
and IndraWorks HMI Operation.

MTX 15VRS Shape Cutting Technology
DOK-MTX*-TECHCUT*V15-CORS-EN-P, R911399147

This documentation describes the shape cutting technology used by the machines to cut materials using an NC-controlled
tool head.

MTX-integrated CAD/CAM System for Shape Cutting
DOK-MTX***-CAD*TECHCUT-CO01-EN-P, R911393320

This documentation describes the mode of operation and the area of application of the CAD/CAM nesting software Lantek
Expert Inside.

RS Corresponding edition
Tab. 1-4: MTX documentation overview - Commissioning

1.4.4 Operation

Documentation titles with type codes and part numbers

MTX 12VRS Block Pre-Run
DOK-MTX***-BLK*RUN*V12-APRS-EN-P, R911334379

This documentation explains to the machine manufacturer how to setup the "Block pre-run" function at the machine for the
end user.

MTX 15VRS Programming Manual
DOK-MTX***-NC**PRO*V15-RERS-EN-P, R911393318

This documentation describes the standard programming of the MTX control. Apart from the basics of NC programming,
the use of NC functions according to DIN 66025 as well as the NC functions with high-level language syntax and CPL func-
tions are described.

MTX 15VRS Standard NC Operation
DOK-MTX***-NC*OP***V/15-APRS-EN-P, R911393314

This documentation describes the operation of the standard user interface of the NC control of the MTX. It includes the
operation of the interface, the NC program development as well as the tool management.

MTX 15VRS Multitouch

DOK-MTX**-MULTI***V15-APRS-EN-P, R911393311

The Multitouch user interface of the NC control MTX is described in this documentation.
MTX 15VRS Standard NC Cycles

DOK-MTX***-NC*CYC**V15-PRRS-EN-P, R911394940

This documentation describes the application of the standard cycles of the different technologies for the MTX control.
MTX 15VRS NC Simulation

DOK-MTX**-NC*SIM**V15-APRS-EN-P, R911393273

This documentation describes the NC simulation for the MTX control.

MTX 15VRS Measuring Functions

DOK-MTX**-MES*FUN*V15-APRS-EN-P, R911394938

This documentation describes the measuring cycles of the MTX control.

RS Corresponding edition
Tab. 1-5: MTX documentation overview - Operating
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1.4.5 OEM Engineering

Documentation titles with type codes and part numbers

MTX 13VRS Automation Interface
DOK-MTX***-AUT*INT*V13-APRS-EN-P, R911337274

This documentation describes the script-based access to IndraWorks project data via the interface of the Automation Inter-
face. Different objects including code examples are described. The Automation Builder is also described in this manual.

MTX 15VRS OPC Communication

DOK-MTX***-OPC*COM*V15-PRRS-EN-P, R911399272

This documentation describes the syntax and the structure of the items for the communication with Bosch Rexroth devices.
IndraWorks OPC UA Communication

DOK-IWORKS-OPC*UA*****-APRS-EN-P, R911379309

This documentation describes the OPC UA communication of the MLC and MTX control systems.

RS Corresponding edition
Tab. 1-6. MTX documentation overview - OEM engineering

1.4.6 AddOns

Documentation titles with type codes and part numbers

MTX 11VRS Action Recorder
DOK-MTX***-ACR*****\/11-APxx-EN-P, R911329943

This documentation describes the MTX action recorder. It includes the installation and commissioning as well as interface
signals, application and operation.

MTX 15VRS Efficiency Workbench MTX cta, MTX ega
DOK-MTX***-EWB*****\/15-APRS-EN-P, R911400178

This documentation describes the mode of operation and the area of application of the analysis tool MTX cta and MTX ega.

MTX Remote Condition Monitoring

DOK-MTX***-RCM*****V01-APRS-EN-P, R911334383

This documentation describes the operation of the Remote Condition Monitoring System.
MTX visIREC User Documentation

DOK-MTX***-VISIREC*V01-APRS-EN-P, R911344242

This documentation describes the analysis tool visIREC used to optimize the free form surface milling process. 2D or 4D
display of path-related data. 2D or 4D display of coordinate-related data. Analysis of critical areas (path and orientation de-
viation). Comparing the programmed NC blocks to the interpolated NC blocks.

xx/ RS Corresponding edition

Tab. 1-7: MTX documentation overview - AddOns
1.5 Information representation
1.5.1 Using safety instructions

Structure of the safety instructions

The safety instructions are structured as follows:
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Safety alert symbol Consequences and
ﬂ Signal word f source of danger
A CAUTION Burns and chemical burns due to wrong

battery treatment!

Do not open the batteries and do not heat them over 80 °C.

A

Avoiding danger

Fig. 1-2: Structure of the safety instructions

Explaining signal words and safety alert symbol

Bosch Rexroth AG R911400172_Edition 04

The safety instructions in this documentation contain specific signal words
(danger, warning, caution, notice) and, if necessary, a safety alert symbol
(according to ANSI Z535.6-2006).

The signal word draws attention to the safety instruction and indicates the
risk potential.

The safety alert symbol (triangular safety reflector with exclamation marks),
preceding the signal words Danger, Warning, Caution indicates hazards for
persons.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
can occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate
injury can occur.

NOTICE

In case of non-compliance with this safety instruction, material damage can
occur.
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Pointers are displayed as follows:

15y This is a note.

Tips are displayed as follows:

Q This is a tip.

Explaining the signal alert symbol on the device

1.5.2 Names and abbreviations

If this symbol is on your device, you have to observe the
documentation on the device. The respective
documentation informs on the type of hazard as well as
the steps required to avoid this hazard.

Term Explanation

IWE IndraWorks Engineering

IWO IndraWorks Operation

NC Numerical Control

OEM Original Equipment Manufacturer

Profibus Communication connection

Sercos Sercos (Serial Realtime Communication System) is a
world-wide standardized digital interface used for commu-
nication between controls and drives

Tab. 1-8: Terms and abbreviations

1.5.3 Customer feedback

Customer requests, comments or suggestions for improvement are of great
importance to us. Please email your feedback on the documentations to
Feedback.Documentation@boschrexroth.de. Directly insert comments in the
electronic PDF document and send the PDF file to Bosch Rexroth.

R911400172_Edition 04 Bosch Rexroth AG
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Important instructions on use

2 Important instructions on use
2.1 Intended use
2.1.1 Introduction

Bosch Rexroth products are developed and manufactured according to the
state-of-the-art. The products are tested prior to delivery to ensure operating
safety and reliability.

The products may only be used as intended. If they are not used as intended,
situations occur that result in damage to property or injury to persons.

= Bosch Rexroth shall not assume any warranty, liability or payment
of damages in case of damage resulting from a non-intended use
of the products; the user shall solely bear all risks from uninten-
ded use of the products.

Before using Bosch Rexroth products, the following requirements have to be
met to guarantee the intended use of the products:

e  Anyone handling Bosch Rexroth products in any way is obliged to read
and consent to the relevant safety instructions and the intended use.

®  Hardware products may not be altered and have to remain in their origi-
nal state; i.e. no structural changes are permitted. It its not permitted to
decompile software products or alter source codes.

® Do not install damaged or defective products or use them in operation.

® |t has to be ensured that the products have been installed as described
in the relevant documentation.

= Ensure that the data present in the control or entered or read in
by the user is correct before applying it to exclude unwanted axis
motion. It can be the following invalid or old data:

e  Part programs

e 7O tables

®  Compensation tables

® Tool tables

®  Permanent CPL variables
® Remanent PLC data

®  Permanent system data

2.1.2 Areas of use and application

The MTX control is used to

e  program contour and machining technology (path feed, spindle speed,
tool change) of a workpiece.

® guide a machining tool along a programmed path.

Feed drives, spindles and auxiliary axes of a machine tool are activated via
Sercos interface.

R911400172_Edition 04 Bosch Rexroth AG
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2.2 Unintended use

Bosch Rexroth AG R911400172_Edition 04

MTX 15VRS PLC Interface

This additionally requires I/O components for the integrated PLC
which - together with the actual CNC - control the machining proc-
ess as a whole and also monitors this process with regard to
technical safety.

It may only be operated with the explicitly specified hardware
component configurations and combinations and only with the
software and firmware specified in the appropriate documenta-
tions and functional descriptions.

The CNC system MTX provides the perfect CNC system solution for cutting
and forming for the following technologies:

Rotate

Milling

Drilling
Grinding
Bending
Nibbling
Punching
Contour cutting
Handling

Using the CNC system MTX outside the previously specified areas of appli-
cation or under operating conditions other than the conditions described in
the documentation and the specified technical data, is defined as "unintended

use

The CNC system MTX must not be used if...

it is subjected to operating conditions not corresponding to the specified
ambient conditions. Operation under water, under extreme temperature
fluctuations or under extreme maximum temperatures is prohibited.

Furthermore, the CNC system MTX shall not be used for applications
not expressly approved of by Bosch Rexroth. Therefore, please read the
information given the general safety instructions!

The CNC system MTX may not be used in systems or machines con-
nected to the internet via an unsecure network connection. Otherwise,
malfunctions or a control failure can result due to unauthorized access.
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Overview

This manual describes software interfaces and their mode of operation seen
from the PLC control integrated into the CNC system MTX.

= A detailed description of the integrated PLC is provided in other
manuals.

The PLC sequential program is principally capable of communicating with all
functional areas and subsystems of the complete system. The manual de-
scribes the functions that can be addressed directly by the PLC sequential
program using the PLC operands.

PLC interface specifications

Type Size Address area

%I1B 8 kB %IBO0 ... %IB8192
%QB 8 kb %QBO0 ... %QB8192
%MB 32 kB %MBO ... %MB32768

Individual signals

Program function blocks

Individual signals that signal a certain state to the PLC sequential program
(e.g. axis in position, auxiliary function output) or that activate an NC function
(e.g. NC start, stop, feed enable) are refreshed in every PLC cycle or trans-
ferred in the corresponding direction when an event occurs.

They are divided info:

®  Global Interface Signals, page 31

®  Channel-Related Interface Signals, page 37
® Axis-Related Interface Signals, page 67

e  Spindle-Related Interface Signals, page 93
®  Decoded auxiliary functions, page 117

These interfaces between the PLC and the NC are configured within the
IndraLogic using the configurator of the IndraLogic programming interface in
the input or output area.

Each interface can be configured individually:

e The node number specifies the physical interface number (channel
number from 0, axis and spindle numbers from 1).

e  Each interface can be provided with a symbolic identifier to address the
interface in the sequential program.

® A separate I/O address can be assigned to each interface. Thus, the
physical address of the interface is not affected when inserting or delet-
ing interfaces.

If more interfaces are configured in the system than in the /O configurator,
the unconfigured interfaces are not taken into account during data exchange.

In addition to the transfer of individual signals, other functions are implemen-
ted that are required either rarely or only in special applications. These func-
tions can be called and activated using parameterizable program function
blocks.

Each call of a program function block is acknowledged and - according to the
called function - the requested date is stored in the operands parameterized
by the PLC sequential program.

R911400172_Edition 04 Bosch Rexroth AG
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= Available program function blocks, see chapter 12 "Program
function blocks" on page 125.
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Communication structure examples

NC Control

g

System bus

&

. Marker (init. addr. machine parameter 2060 00009[1])
NC interface ();
Aux. function acknowl.( ); X0.0 | Bit-coded aux. function for channel 0
) MZA();
Firm- Aux. function ( ); XXX
ware
pl XXX | Bit-coded aux. function
. for channel 1 P2060 00009 [2]
NC-LIB ] ]
XX.X | Bit-coded aux. function
Ext. program selection (); . [ forchannel 2 P2060 00009 [3]
g Actual axis values ();
Marker (init. addr. machine parameter 2060 00020[2])
X0.0 | 1. binary-coded aux. function 32 bit
REAL
PLC process program task 1 S| xxx
PLC process program task 2 XXX }2. binary-coded aux. function 32 bit
Decla- REAL
ration AxPos1: MT_SCSPOS
ProgSel: MT_PROGSEL
Marker (init. addr. machine parameter 2060 00012[1])
Code X0.0 ) 1. binary-coded channel-dep.
aux. function 32 bit DINT for channel 0
al AxPosi(Start=...) XXX
" if AxPos1 active then...
XX.X | 2. binary-coded channel-dep.
> ProgSel(Start=...) > aux. function 32 bit DINT for channel 0
if ProgSel active then...
XX.X | 1. binary-coded channel-dep.
A aux. function 32 bit DINT for channel 1
(MP 2060 00012[2])
A
Global data (I/0) Acc. to
Inputs IF channelt Control configuration
| Logi
IF channel2 ndral.ogic
IFchannell
IFchannel2
Outputs IF axis1
IF axis2
IFchannell
IFchannel2
Fig. 3-1: Communication structure examples
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Storing PLC-specific files in the
control

Bosch Rexroth AG R911400172_Edition 04
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All files created by the IndralLogic runtime system are stored in the RAM file
system under the path /plc/. This is the boot project with information on the
saved icons (file with the name <Name of application>.app) and some inter-
nally used files. If the RAM file system is newly created (for example during
firmware exchange), this data is lost and has therefore to be previously saved
on /usrfep/plc or in an NC archive (tar-file). If the files were backed up in a
tar-file, they are saved while reading the tar-files in /plc and automatically at
next control startup.

If the files were backed up in /usrfep/plc, they can be restored by "manual”
copying to /plc or by a control startup using startup mode 2 after creating the
file system.
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4 Configurations
4.1 Configuring PLC-NC bit interface
4.1.1 General information

After a new IndraWorks project, a visualization (e.g. PR/VR4x) and the XM4x
control has been created, the configuration of the PLC-NC bit interface is a
subnode of this control. The corresponding node name is "MTX_NC_PLC_In-
terface".

The bit interface consists of the global interface (general interface), the chan-
nel interface, the axis interface and the spindle interface. The machine state
display (MZA) can also be added to the bit interface .

The configuration of the MZA is described in chapter 13.1 Configuring Ma-
chine State Display (MZA), page 219.

By default, only the global data interface exists and is pre-assigned.

7] Project Explorer - & X General_Interface =
| Project XM
() General Module Folder
[0 IndraMotionMTX Find Filter Show all
£ Motion
- B0 Logic Variable Mapping  Channel  Address  Type Default Value  Unit
[ MTX_NC_Pic_nterface (MTX NC-Plc Interface) | | | & 4p iGen 00 %IBO MT_iGIF_TYPE
[ General_intefface (General Interface) LY - —
(i Channel_Interfaces (Channel Interfaces
j Axes_|ntefaces (Axes Intefaces]
j Spindles_Interfaces (Spindles Interfaces)
52010
H  Nicht_verwendet_XM
S sercos

B 1/OMapping = General Interface IEC Objects  Status @ information

qGen_00  %QBO MT_qGIF _TYPE

‘ Always update variables  Use parent devi

Fig. 4-1: The pre-assigned bit interface with the "Properties” dialog for the
global interface

The bit interface signals are always to be seen from the PLC. For example,
the signals from "gGen" of the global interface are from PLC to NC.

4.1.2 Global interface (general interface)

The global interface is always present and cannot be deleted. The symbolic
name for output signals is "qGen" and the symbolic name for input signals is
"iGen". Double-click on the "General Interface" node (or click on "Open" in
the context menu) to open the "Properties" dialog. In this "Properties" dialog,
pre-assigned names and addresses for the inputs and outputs can be
changed and comments can be specified.

41.3 Channel interface

The MTX supports a switching function channel (channel 0) and up to twelve
machining channels. By default, no channels are defined. New channels are
created via the context menu on the "Channel Interfaces" node.
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[ b Application
- B3 MT¥_NC_Ple_Interface [MTx MC-Ple Intertace]
B8 General_Interface [General Interface]
- E Channel_Interfaces [Channel Interfac =
Axes_|nteifaces [Awes Interfaces) 3 Gpen
G B s Interface_O1 |Asis Interface
B8 Spindles_Interfaces [Spindes Interface:
o iy qMZ st [QMZbext] Import mappings from CSY...
= BB MTH_Local_|0s (MTX Local I0g) GetSkatus
o' gm HE_Input [HS-Input]
“a HS_Output [HS-Output]

i

Export mappings to C5Y..,

SERCOSITT Browser Test. ..

m Inline 140 [Infine /0] Add 3 ﬂ| add. ..
me Profibus/h (Profibus DP Master] A devi @ o ) ;
B Micht_vensendst (Micht venwendet] Enots Aeklail _|b
[il sercos Impatt...
Fig. 4-2: Example of creating channel 1

New channels are continuously created starting with channel 0 (switching
function channel). The index is the deciding factor for the significance of a
channel. Thus. for example, a channel interface with the index is the interface
for the machining channel 2.

The symbolic name for output signals is "gChan_<Node number with leading
zero>" and the symbolic name for input signals is "iChan_<Node number with
leading zero>".

Double-click on the "Channel Interface <Node number>" node (or click on
"Open" in the context menu) to open the "Properties” dialog.

Use the "Properties" dialog to change symbolic names, addresses and com-
ments as well as the corresponding index.

TlProject Explorer v & X ‘Channel_interface_02 il

ProjectXM "

’?5 e e TR Channel Interface Parameters %% IjOMapping ™ Channel Interface [EC Objects Status @ 1
=] MTMSIMX Parameter Type Value  Default Value Unit  Description
(]3¢ Motion
&1 Logi # IndexofNCchamnel  DwoRD [ 2| 0 Index of NC che

- [ MTX_NC_Ple_intedface (MTX NC-Pkc Interface)
Lo (] General_Intedface (General Interface)
&+ [ Channel_Interfaces (Channel Interfaces)
i [ 0-Channel_Interface_00 (Channel
(i 1-Channel_Interface_01 {Channel
i () 2- Channel_irterface_02 (Channel
e 3 Axes_lInterfaces (Axes Interfaces)
(i Spindies_interfaces (Spindles Interfaces)
{ s20.0
H  Nicht_verwendet_XM
S sercos

Index of NC channel, mapped to to this interface

Fig. 4-3: "Properties” dialog for the channel interface

= The index for channel interfaces always has to be unique. There-
fore, each index may occur only once within the channel interfa-
ces.

The MTX supports up to 64 axes. By default, no axes are yet defined. New
axes are created on the "Axis Interfaces" node via the context menu.
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¥ Project Explorer

(] ProjectXM
(#)--~() General Module Folder
= IndraMotionMTX

[ MTX_NC_Pic_nterface (MTX NC-Plc Interfa
I m General_lnterface (General Interface)
m Channel_Interfaces (Channel Interface|
& : o

G} Add.

Device » |(f AxisInterface

Edit IO mapping

Export...
Impert...

S sercos

£

Fig. 4-4. Example. Creating an axis

New axes are continuously created starting with axis 1. The index is a deci-
sive factor for the significance of an axis. Thus, for example, an axis interface
with the index 4 is the interface for axis 4.

The symbolic name for output signals is "gAxis_<Node number with leading
zero>" and the symbolic name for input signals is "iAxis_<Node number with
leading zero>".

Double-click on the "Axis Interface <Node number>" node (or click on "Open"
in the context menu) to open the "Properties” dialog.

Use the "Properties" dialog to change symbolic names, addresses and com-
ments as well as the corresponding index.

Tl Project Explorer v # X Axis_Inteface_04| - %
%[ P?‘;a(;Mnemanmle Folder Asis Interface Parameters ¥ 1/OMapping % Auis Interface IEC Objects Status ) Information
- [El IndraotionMTX Find Filter Show all ~ ¢ Add FB for 10 Channel.
L%SU m:ﬂ Variable Mapping ~ Channel Address  Type Default Value Unit  Descrip:
ﬁ MTX_NC_Plc_lnterface (MTX NC-Plc Interfal | | & 4p Axis Inputs %IB82 MT_iAx_TYPE Inputs o
P mﬂ'—'xﬁ:ﬁm“m; + " Axsoutputs  %QBS2 | MT_qAx_TYPE Outputs
o [ Aves_interaces (Axes Interfaces)
(i 1-Adis_interface_01 (s Inte
[ 2- Avis_interface_02 (s Inte|
(i 3- Axis_interface_03 (Axis Intey
T 4- Ads_interface_04 (s Inte
[ 5- Axis_nterface_05 (s Inte
(@ Spindles_Interfaces (Spindles Interfac|
| s210 <
B Nchi_verwendet XM =
S sercos [ mesetmapong varigbles 1
Fig. 4-5: "Properties” dialog for the axis interface
= The index for axis interfaces always has to be unique. Therefore,

each index may occur only once within the axis interfaces.

41.5 Spindle interface

The MTX supports up to 32 spindles. No spindles are defined by default. New
spindles are created via the context menu on the "Spindle Interfaces" node.
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#¥ Project Explorer

Jject XM

|) General Module Folder

[= indraMotionMTX

[-~#3¢ Motion

- Ell] Logic

= ) MTX_NC_Pic_Interface (MTX NC-Pic Interface)
— General_lnterface (General Interface)

&3] @ Channel_lnterfaces (Channel Interfaces)

5] Add
_ﬁ Spindle Interface

Edit 10 mapping

Export...
Import...
< B%  Compare..
Fig. 4-6: Example: Creating a spindle

New spindles are continuously created starting with spindle 1. The index is
the deciding factor for the significance of a spindle. Thus, for example, a spin-
dle interface with the index 6 is the interface for spindle 6.

The symbolic name for output signals is "qSpindle_<Node number with lead-
ing zero>" and the symbolic name for input signals is "iSpindle_<Node num-
ber with leading zero>".

Double-click on the "Spindle Interface <Node number>" node (or click on
"Open" in the context menu) to open the "Properties” dialog.

Use the "Properties" dialog to change symbolic names, addresses and com-
ments as well as the corresponding index.

o o

(51 ProjectXM = 5 =

B G Modue Falder Spindle Interface Parameters 1/OMapping = Spindle Interface IEC Objects Status @) Information

=] IndraMotionMTX Find Filter Show all ~ b Add FB for IO Channel.
-3¢ Motion
- Loge Variable Mapping ~ Channel Address  Type Default Value Unit  Desc
= ﬁ’] MTX_NC_Plc_lnterface (MTX NC-Plc Intedac| | | & 4p Spindie inputs %IB130 MT_iSp_TYPE Input

- @ Genersl_Interface (General Inteface) +-"e Spindle outputs  %QB130  MT_qSp_TYPE Outp.

i Channel_interfaces (Channel Interface;

- (i Axes_interfaces (Axes Interfaces)

- [dJ Spindies_Interfaces (Spindles Interface,
[ 1-Spindle_interface_01 (Spind

3 2- Spindie_Interface_02 (Spind|

B Nicht_verwendet XM =

S seros
[ ) Reeies | Always updte varisbles | Use parent device setting

Fig. 4-7: "Properties” dialog for the spindle interface

= The index for spindle interfaces always has to be unique. There-
fore, each index may occur only once within the spindle interfa-
ces.
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Global output signals (PLC --> NC)

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 qGen_Reset System reset 1.0 gGen_Strokelnhibit Stroke inhibit
0.1 - Reserved 1.1 gGen_StrokeReserv Stroke reservation
0.2 qGen_DelErrinfo Clear error info 1.2 gGen_StrokeRel Stroke on
0.3 qGen_SercoslO_Reset | Clear Sercos I/O de- 1.3 - Reserved
vice errors
0.4 - Reserved 1.4 - Reserved
0.5 - Reserved 1.5 - Reserved
0.6 - Reserved 1.6 - Reserved
0.7 - Reserved 1.7 - Reserved
20 gGen_Crash Crash state from PLC 3.0 - Reserved
to NC (IPO)
21 gGen_CrashStoreDa- | Acknowledgement of 3.1 - Reserved
taAckn crash state from NC to
PLC
22 - Reserved 3.2 - Reserved
23 - Reserved 3.3 - Reserved
24 - Reserved 34 - Reserved
25 - Reserved 3.5 - Reserved
26 - Reserved 3.6 - Reserved
27 - Reserved 3.7 - Reserved
Tab. 5-1: Overview on oulput signals (PLC --> NC)

5.2

Global input signals (NC --> PLC)

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
0.0 iGen_Reset Perform system reset 1.0 iGen_Strokelntend Stroke intended
0.1 iGen_HardwareState | Hardware warning 1.1 iGen_NoStroke Stroke not running
0.2 - Reserved 1.2 - Reserved

0.3 iGen_Sercos|O_Reset | Sercos I/O device er- 1.3 - Reserved

rors cleared

0.4 - Reserved 1.4 - Reserved

0.5 - Reserved 1.5 - Reserved

0.6 - Reserved 1.6 - Reserved

0.7 - Reserved 1.7 - Reserved

2.0 iGen_CrashAckn Acknowledgement of 3.0 - Reserved

crash state from PLC
to NC (IPO)
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
21 iGen_CrashStoreData | Crash state from NC to 3.1 - Reserved

PLC
22 - Reserved 3.2 - Reserved
23 - Reserved 3.3 - Reserved
24 - Reserved 3.4 - Reserved
25 - Reserved 3.5 - Reserved
26 - Reserved 3.6 - Reserved
2.7 - Reserved 3.7 - Reserved

Tab. 5-2: Overview on input signals (NC --> PLC)

5.3 Channel-related output signals (PLC --> NC)

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
00 |qCh_OpModeSel_00 §e|. operation mode bit| 4 5 | oh OpModePlc PLC operation mode
0.1 gCh_OpModeSel_01 1Se|. operation mode bit 1.1 gCh_Restart Automatic restart
02 |qCh_OpModesel 02 §e|. operation mode bit| -, , | o NCStart NC start

Sel. operation mode bit s
0.3 gCh_OpModeSel_03 3 1.3 qCh_TransferLock Block transfer inhibit
0.4 - Reserved 1.4 qCh_FeedHold Feed hold
0.5 - Reserved 15 qCh_FeedStop Feed inhibit
0.6 - Reserved 1.6 qCh_MachineFunction | Machine function
0.7 - Reserved 1.7 qCh_ReSelOff Autom. reselection off
2.0 gCh_CtrIReset Reset 3.0 qCh_ASub1 Asynchr. subroutine 1
21 gCh_CancSyntaxError |Clear syntax error 3.1 qCh_ASub2 Asynchr. subroutine 2
22  |qCh_CancDist g:”ce“”g distance 1o 55 |4ch ASub3 Asynchr. subroutine 3
23 gCh_NextBlk Switching to next block 3.3 qCh_ASub4 Asynchr. subroutine 4
2.4 - Reserved 3.4 qCh_ASub5 Asynchr. subroutine 5
25 - Reserved 3.5 qCh_ASub6 Asynchr. subroutine 6
2.6 gCh_RetCont Return to contour 3.6 qCh_ASub7 Asynchr. subroutine 7
2.7 qCh_Retract Fast retract 3.7 qCh_ASub8 Asynchr. subroutine 8
4.0 gCh_JogPlusWcs WCS manual + 5.0 qCh_BIkSlash Skip block
41 gCh_JogMinusWcs WCS manual - 5.1 qCh_OptStop Optional stop
4.2 - Reserved 52 qCh_OptJump Conditional jump
4.3 - Reserved 5.3 - Reserved

gCh_Handw- Handwheel selection, .

4.4 SelWcs. 00 BitO 54 qCh_RedRap Reduced rapid traverse
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
qCh_Handw- Handwheel selection, . . o
4.5 SelWcs. 01 Bit1 5.5 qCh_Rapid100 Rapid traverse 100%
4.6 gCh_HandwDirWcs Hanc'iwheel direction of 5.6 - Reserved
rotation

4.7 gCh_HandwPosMode | Position handwheel 5.7 qCh_Override100 Override 100%
6.0 gCh_Override_00 Override, bit 0 7.0 qCh_Override_08 Override, bit 8
6.1 gCh_Override_01 Override, bit 1 71 qCh_Override_09 Override, bit 9
6.2 qCh_Override_02 Override, bit 2 7.2 qCh_Override_10 Override bit 10
6.3 gCh_Override_03 Override, bit 3 7.3 qCh_Override_11 Override bit 11
6.4 qCh_Override_04 Override, bit 4 7.4 qCh_Override_12 Override bit 12
6.5 qCh_Override_05 Override, bit 5 7.5 qCh_Override_13 Override bit 13
6.6 gCh_Override_06 Override, bit 6 7.6 qCh_Override_14 Override bit 14
6.7 gCh_Override_07 Override, bit 7 7.7 qCh_Override_15 Override bit 15
8.0 qCh_Custom1 Customer input 1 9.0 qCh_OnICorrWcs Slzlcline correction ena-
8.1 gCh_Custom2 Customer input 2 9.1 qCh_OnICorrWcsDir zgzztr;on of online cor-
8.2 gCh_Custom3 Customer input 3 9.2 qCh_Retrace Retrace mode
8.3 gCh_Custom4 Customer input 4 9.3 qCh_RetraceMovFwd | Path motion forward
8.4 gCh_Custom5 Customer input 5 9.4 qCh_RetraceMovRev | Path motion backward
8.5 qCh_Custom6 Customer input 6 9.5 - Reserved
8.6 gCh_Custom7 Customer input 7 9.6 qCh_CoordCoupleOff |Terminate coupling
8.7 gCh_Custom8 Customer input 8 9.7 qCh_TangTRotRel TTL released

. Rapid traverse, over- . Rapid traverse, over-
10.0 gCh_RapOverride00 ride, bit 0 11.0 qCh_RapOverride08 ride, bit 8

. Rapid traverse, over- . Rapid traverse, over-
10.1 qCh_RapOverride01 ride, bit 1 111 qCh_RapOverride09 ride. bit 9

. Rapid traverse, over- . Rapid traverse, over-
10.2 qCh_RapOverride02 ride, bit 2 11.2 qCh_RapOverride10 ride, bit 10

. Rapid traverse, over- . Rapid traverse, over-
10.3 gCh_RapOverride03 ride, bit 3 11.3 qCh_RapOverride11 ride. bit 11

. Rapid traverse, over- . Rapid traverse, over-
10.4 qCh_RapOverride04 ride, bit 4 11.4 qCh_RapOverride12 ride, bit 12

. Rapid traverse, over- . Rapid traverse, over-
10.5 gCh_RapOverride05 ride, bit 5 11.5 qCh_RapOverride13 ride, bit 13

. Rapid traverse, over- . Rapid traverse, over-
10.6 qCh_RapOverride06 ride, bit 6 11.6 qCh_RapOverride14 ride, bit 14

. Rapid traverse, over- . Rapid traverse, over-
10.7 gCh_RapOverride07 ride, bit 7 11.7 qCh_RapOverride15 ride. bit 15
12.0 - Reserved 13.0 qCH_TestFeed Test feed
12.1 - Reserved 13.1 qCH_TestRap Test rapid traverse
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
12.2 - Reserved 13.2 qCh_Feedrate2 Second feed
12.3 - Reserved 13.3 - Reserved
12.4 - Reserved 13.4 - Reserved
12.5 - Reserved 13.5 - Reserved
12.6 - Reserved 13.6 - Reserved
12.7 - Reserved 13.7 - Reserved
Tab. 5-3: Overview on output signals (PLC --> NC)
54 Channel-related input signals (NC -> PLC)
Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
00 |ich_OpMode_00 §e|. operation mode bit| 4 1oy prvRun Test mode (dry run)
01 |ich_OpMode_01 136" operation mode bit| 4 4 liop NCReady NC ready
0.2 iCh_OpMode_02 gel. operation mode bit 1.2 iCh_ProgRun Program running
03 iCh_OpMode_03 Sel. operation mode bit 13 iCh._TransferLockAct Blo.ck transfer inhibit
3 active
0.4 Reserved 1.4 iCh_FeedHoldAct Feed hold active
0.5 Reserved 1.5 - Reserved
0.6 Reserved 1.6 iCh_ProgStopMO0 Program stop MO
0.7 Reserved 1.7 iCh_ProgStopM30 Program stop M30
2.0 iCh_Reset Channel reset 3.0 iCh_ASub1 Asynchr. subroutine 1
21 - Reserved 3.1 iCh_ASub2 Asynchr. subroutine 2
22 |ich RetpaAct :ftf:;” to starting point| 5 5 fich ASub3 Asynchr. subroutine 3
23  |ich_RetContPath Retrn to contour 1of 55 licy aAsubs Asynchr. subroutine 4
jog path
24 iCh_RemoveFinish Leaving completed 3.4 iCh_ASub5 Asynchr. subroutine 5
25 iCh_ReadyReEnter ,zi?dy to return to con- 3.5 iCh_ASub6 Asynchr. subroutine 6
26 iCh_ReEnterAct Re-entry active 3.6 iCh_ASub7 Asynchr. subroutine 7
2.7 - Reserved 3.7 iCh_ASub8 Asynchr. subroutine 8
4.0 iCh_State_00 Channel state, bit 0 5.0 iCh_BlkSlash Activate "skip block"
41 iCh_State_01 Channel state, bit 1 5.1 iCh_OptStop Activate optional stop
4.2 iCh_State_02 Channel state, bit 2 5.2 - Reserved
4.3 iCh_State_03 Channel state, bit 3 5.3 iCh_SRunAct Block pre-run active
4.4 iCh_State_04 Channel state, bit 4 5.4 iCh_SRunReEnter Re-entry active
45 - Reserved 55 iCh_SRunRepos Return to- contour ac-

tive
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

4.6 - Reserved 5.6 iCh_Override0 Override 0%

4.7 - Reserved 5.7 iCh_Override100 Override 100%

6.0 iCh_Cpl01 CPL customer output 1 7.0 iCh_Cpl09 CPL customer output 9

6.1 |ich cplo2 CPL customer output2 | 7.4 |ich_Cpl10 1COP L customer  output

62 |ich cplo3 CPL customer output3| 7.2 |iCh_Cpl11 %PL customer - output

6.3  |ich Cplo4 CPL customeroutput4 | 7.3 |iCh_Cpl12 fzp L customer output

64  |ich Cplos CPL customeroutput5| 7.4 |iCh_Cpl13 ?; L customer  output

65 |ich Cplos CPL customer output6 | 7.5 |iCh_Cpl14 1CfL customer output

66 |ich cplo7 CPL customer output7| 7.6 |iCh_Cpl15 fsp L customer output

6.7 |ich Cplos CPL customeroutput8 | 7.7 |ich_Cpl16 fg L customer output

8.0 iCh_Custom1 Customer output 1 9.0 iCh_GOAct Rapid traverse active

8.1 iCh_Custom2 Customer output 2 9.1 iCh_InPosAct Inpos range 2 active

8.2 iCh_Custom3 Customer output 3 9.2 iCh_G41G141Act G41/G141 active

8.3 iCh_Custom4 Customer output 4 9.3 iCh_G42G142Act G42/G142 active

8.4 iCh_Customb Customer output 5 9.4 iCh_RetraceAct Retrace mode active

8.5 iCh_Custom6 Customer output 6 9.5 - Reserved

8.6 iCh_Custom7 Customer output 7 9.6 iCh_CoordCoupleAct | Coord. Coupling active

87 |ich customs Customer output 8 9.7 |ich_TangTRotCmd Igg:) rotation - (Tang-

10.0  |iCh_ActFunco1 G70 active 110  [iCh_ActFunco9 Zi‘:%' correction active,

101 |iCh_ActFunc02 Feed 100% active 111 |ich_ActFunc10 giﬁ' correction actlve,

102 |iCh_ActFunc03 G95 active 112 |iCh_ActFunc11 gl‘t";' correction actlve,

103 iCh_ActFunc04 _AX|s_ transformation 2 13 iCh_ ActFunc12 Tpol correction active,
inactive bit 3

10.4  |iCh_ActFunc05 Program position ac-| 44 4 |ich_ActFunci3 Tool correction active,
tive bit 4

10.5 iCh_ActFunc06 Thread cycle active 11.5 iCh_ActFunc14 Not assigned

10.6 iCh_ActFunc07 Tapping active 11.6 iCh_ActFunc15 Not assigned

10.7 iCh_ActFunc08 Thread cutting active 11.7 iCh_ActFunc16 Not assigned

12.0 iCh_ActFunc17 Not assigned 13.0 iCh_TestFeed Test feed active

121 |iCh_ActFunc18 G96 active 134 |iCh_TestRap Test rapid traverse ac-

tive

R911400172_Edition 04 Bosch Rexroth AG



24/399

Overview on interface signals

MTX 15VRS PLC Interface

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
122 |iCh_ActFunc19 Not assigned 132  |iCh_RapOverride0 g;p'd traverse override
o
123 |iCh_ActFunc20 Not assigned 13.3  |iCh_RapOverride100 ngf traverse override
(o]
12.4 iCh_ActFunc21 Not assigned 134 iCh_Feedrate2 Second feed
12.5 iCh_ActFunc22 Not assigned 13.5 - Reserved
12.6 iCh_ActFunc23 Not assigned 13.6 - Reserved
12.7 iCh_ActFunc24 Not assigned 13.7 - Reserved
Tab. 5-4: Overview on input signals (NC -> PLC)
5.5 Axis-related output signals (PLC -> NC)
Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 |gAx OpModeSel 00 | Axis mode, bit 0 10 | qAx_TrvLim 00 (L)'m't switch range, bit
01  |gAx OpModeSel 01 |Axis mode, bit 1 11 |gAx_TrvLim_01 :'m't switch range, bit
0.2 gAx_JogPlus Manual + 1.2 qAXx_SwLimOff Hide limit switch
0.3 gAx_JogMinus Manual- 1.3 - Reserved
0.4 gAx_Joginch !ncremental step i 1.4 - Reserved
inch
0.5 | gAx_JogDia Incremental step diam-| 45 . Reserved
eter
0.6 gAx_NextNotch Next grid position 1.6 - Reserved
0.7 gAx_Reset Axis Reset 1.7 gAx_FxStopRel Cancel fixed stop
AX i
20 |¥- _ Mode selection (BA) 30 |gAx HandwSel 00 | 1andwheel selection,
SafOpModeSwitch bit 0
21 | gAX_SafDrvLock Drive inhibit 31 |qAx_HandwSel_01 g;‘:‘d""hee' selection,
2.2 gAx_SafEnablCtrl Enabling button 3.2 gAx_HandwDir Hanqwheel direction of
rotation
2.3 gAx_SafSwitch1 Safety switch 1 (S1) 3.3 gAx_HandwPosMode | Position handwheel
24 gAx_SafSwitch2 Safety switch 2 (S2) 3.4 - Reserved
AX i
25 qAX_ Check input, safety 35 ) Reserved
SafChecklnputState | status
26 gAx_SafTechState Status of safety signals 3.6 - Reserved
27 gAx_SafRedTransTime | Shorten transfer time 3.7 - Reserved
4.0 gAx_ManFeed_00 Manual feed, bit 0 5.0 - Reserved
4.1 gAx_ManFeed_01 Manual feed, bit 1 5.1 - Reserved
4.2 gAx_ManFeed_02 Manual feed, bit 2 5.2 gAx_HomeSwitch Reference switch
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
4.3 gAx_ManFeed_03 Manual feed, bit 3 5.3 - Reserved

4.4 - Reserved 54 - Reserved

4.5 - Reserved 5.5 - Reserved

4.6 - Reserved 5.6 - Reserved

4.7 - Reserved 5.7 gAx_Override100 Axis override 100 %
6.0 gAx_Override_00 Override, bit 0 7.0 gAx_Override_08 Override, bit 8
6.1 gAx_Override_01 Override, bit 1 71 gAx_Override_09 Override, bit 9
6.2 gAx_Override_02 Override, bit 2 7.2 gAx_Override_10 Override bit 10
6.3 gAx_Override_03 Override, bit 3 7.3 gAx_Override_11 Override bit 11
6.4 gAx_Override_04 Override, bit 4 7.4 gAx_Override_12 Override bit 12
6.5 gAx_Override_05 Override, bit 5 7.5 gAx_Override_13 Override bit 13
6.6 gAx_Override_06 Override, bit 6 7.6 gAx_Override_14 Override bit 14
6.7 gAx_Override_07 Override, bit 7 7.7 gAx_Override_15 Override bit 15
8.0 gAx_Custom1 Customer input 1 9.0 - Reserved

8.1 gAx_Custom2 Customer input 2 9.1 - Reserved

8.2 gAx_Custom3 Customer input 3 9.2 - Reserved

8.3 gAx_Custom4 Customer input 4 9.3 - Reserved

8.4 gAx_Custom5 Customer input 5 9.4 - Reserved

8.5 gAx_Custom6 Customer input 6 9.5 - Reserved

8.6 gAx_Custom7 Customer input 7 9.6 - Reserved

8.7 gAx_Custom8 Customer input 8 9.7 - Reserved

10.0 qAXx_TrqErrOff Hide standstill error 11.0 gAx_Discharge Axis discharged
10.1 gAx_LagErrOff Hide coupling error 11.1 gAx_FrzlpoPos Ec?r?p command - posi-
10.2 gAx_MasterPos tCiS:nntry on master posi- 11.2 - Reserved

10.3 gAx_TakeActOffs :\gtply actual value off- 11.3 gAx_TrgLim Torque reduction
10.4 - Reserved 11.4 - Reserved

10.5 - Reserved 11.5 - Reserved

10.6 - Reserved 11.6 gAx_DrvOn Drive on

107 gAx_RedDelayErr- Delayed Reduce error 117 qAx_DrvLock Feed inhibit

Class1

reaction

Tab. 5-5:

Overview on oulput signals (PLC --> NC)
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5.6 Axis-related input signals (NC --> PLC)

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

0.0 iAx_RefKnown Reference point known 1.0 iAx_DistCtrl Axis before end point

0.1 iAx_RefReached Reference point 1.1 iAx_ProgSpReach Axis velocity reached

reached
0.2 iAx_TrvCmd Travel command 1.2 - Reserved
0.3 |iAx_TrvDirNeg Negative traversing di- | 45 |. Reserved
rection

0.4 iAXx_Run Axis running 1.4 - Reserved

0.5 iAx_InPos Axis in position 1.5 - Reserved

0.6 iAx_NotchPos Axis on grid position 1.6 iAx_FxStopReached Fixed stop reached

0.7 iAx_Reset Axis is reset 1.7 iAx_FxStopAct Fixed stop active

20 |iAx_SafOpMode 00 | Safety mode, bit 0 30  |iAx_PosSwitch1 Eg;':'?” switching

21 |iAx_SafOpMode 01 | Safety mode, bit 1 31 |iAx_PosSwitch2 Eg;':'g” switching

22 |iAx_SafOpMode_02 | Safety mode, bit 2 32  |iAx_PosSwitch3 Eg;'tt'g" switching

2.3 iAx_SafOpMode_03 Safety mode, bit 3 3.3 iAx_PosSwitch4 Eg;lrlgn switching

2.4 iAx_SafStatePos Safe position status 3.4 iAx_PosSwitch5 Eooi?]lttlgn switching

iAX - iti itchi
25 - Status output of con 35 iAx_PosSwitch6 Po.smon switching
SafCtrlOutputState troller point 6

26 |- Reserved 36  |iAx_PosSwitch? Position switching
point 7

2.7 - Reserved 3.7 iAx_PosSwitch8 Po.smon switching
point 8

4.0 iAx_ChIndex_00 Channel number, bit 0 5.0 - Reserved

41 iAx_ChlIndex_01 Channel number, bit 1 5.1 - Reserved

4.2 iAx_Chindex_02 Channel number, bit 2 52 - Reserved

4.3 iAx_ChIndex_03 Channel number, bit 3 5.3 - Reserved

4.4 iAx_Chindex_04 Channel number, bit 4 5.4 - Reserved

4.5 iAx_Chlndex_05 Channel number, bit 5 55 - Reserved

4.6 - Reserved 5.6 iAx_Override0 Axis override 0 %

4.7 - Reserved 57 iAx_Override100 Axis override 100 %

6.0 iAx_ScsState00 SCS signal status 0 7.0 iAx_ScsState08 SCS signal status 8

6.1 iAx_ScsState01 SCS signal status 1 71 iAx_ScsState09 SCS signal status 9

6.2 iAx_ScsState02 SCS signal status 2 7.2 iAx_ScsState10 SCS signal status 10

6.3 iAx_ScsState03 SCS signal status 3 7.3 iAx_ScsState11 SCS signal status 11
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
6.4 iAx_ScsState04 SCS signal status 4 7.4 iAx_ScsState12 SCS signal status 12
6.5 iAx_ScsState05 SCS signal status 5 7.5 iAx_ScsState13 SCS signal status 13
6.6 iAx_ScsState06 SCS signal status 6 7.6 iAx_ScsState14 SCS signal status 14
6.7 iAx_ScsState07 SCS signal status 7 7.7 iAx_ScsState15 SCS signal status 15
8.0 iAx_Custom1 Customer output 1 9.0 iAx_MasterAxindex_00 Lr:tdgx of master axis,
8.1  |iAx_Custom2 Customer output 2 91  |iAx_MasterAxindex_01 Lr;ffx of master axis,
8.2 iAx_Custom3 Customer output 3 9.2 iAx_MasterAxIndex_02 It)r::izex of master axis,
83  |iAx_Customs4 Customer output 4 9.3  |iAx_MasterAxindex_03 L’;fgx of master axis,
8.4 iAx_Custom5 Customer output 5 9.4 iAx_MasterAxIndex_04 IbrI\tdzx of master axis,
8.5 iAx_Custom6 Customer output 6 9.5 iAx_MasterAxIndex_05 Lr:tdgx of master axis,
8.6 iAx_Custom7 Customer output 7 9.6 iAx_MasterAxIindex_06 LrI\tdgx of master axis,
8.7 iAx_Custom8 Customer output 8 9.7 iAx_MasterAxIndex_07 Lr:f(;x of master axis,
10.0 iAx_TrqExceed Standstill error 11.0 iAx_DrvErrClass1 Error of state class 1
10.1 iAx_CoupleLag Lagging error 11.1 iAx_DrvChangeClass2 '::;:;ﬂ;atlon of state
102 |iAx_CmdOffsExst Gantry command value | 14 5 |iay prvChangeClass3 | Modification of state
offset active class 3
Compensable gantry
10.3 iAx_CmdOffsExceed command value offset 11.3 iAX_TrgLim Torque reduced
exceeded
10.4 - Reserved 11.4 iAx_DryRun Test mode (dry run)
105 |- Reserved 115  |iAx_DrvPower Enabled for power acti
vation
10.6 - Reserved 11.6 iAx_DrvReady Drive ready
10.7 iAx_DelayErrClass1 Delayed error reaction 1.7 iAx_DrvAct Drive in operation

5.7

Tab. 5-6:

Overview on input signals (NC -> PLC)

Spindle-related output signals (PLC -> NC)

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 qSp_CAxOn C-axis on 1.0 gSp_TurnCW Spindle M3 manual
0.1 qSp_CAXxOff C-axis off 1.1 qSp_TurnCCW Spindle M4 manual
0.2 qSp_JogPlus Jog spindle M3 1.2 qSp_Stop Spindle M5 manual
0.3 qSp_JogMinus Jog spindle M4 1.3 gSp_Orientate Spindle M19 manual
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.4 - Reserved 1.4 - Reserved
0.5 - Reserved 15 - Reserved
0.6 - Reserved 1.6 - Reserved
0.7 gSp_Reset Spindle reset 1.7 - Reserved
qSp_SafOpModeS- . Acknowledgement
2.0 witch Mode selection (BA) 3.0 qSp_Gear1Act GTS 1
21 |qgSp_SafDrvLock Drive inhibit 31  |qSp_Gear2Act g"T'g‘;W'edgeme”t
2.2 qSp_SafEnablCtrl Enabling button 3.2 qSp_Gear3Act g?r@%wledgement
. . Acknowledgement
2.3 qSp_SafSwitch1 Safety switch 1 (S1) 3.3 qSp_GeardAct GTS 4
24 gSp_SafSwitch2 Safety switch 2 (S2) 3.4 - Reserved
S .
25 qop_ Check input, safety 35 ) Reserved
SafChecklnputState | status
26 gSp_SafTechState Status of safety signals 3.6 - Reserved
2.7 qSp_SafRedTran- Shorten transfer time 3.7 qSp_GearldleAct Acknowledgement i
sTime idle
4.0 qSp_ManSpeed_00 Jog speed, bit 0 5.0 qSp_SpeedLimit Speed limit
41 |qSp_ManSpeed 01  |Jog speed, bit 1 51 |gSp_SValueSD 23’3'“6 specified  via
4.2 qSp_ManSpeed_02 Jog speed, bit 2 5.2 qSp_HomeSwitch Reference switch
4.3 - Reserved 53 - Reserved
4.4 - Reserved 54 - Reserved
4.5 - Reserved 55 - Reserved
4.6 - Reserved 5.6 - Reserved
47 |- Reserved 57  |qSp_Override100 Spindle override
100 %
6.0 gSp_Override_00 Override, bit 0 7.0 qSp_Override_08 Override, bit 8
6.1 qSp_Override_01 Override, bit 1 71 qSp_Override_09 Override, bit 9
6.2 qSp_Override_02 Override, bit 2 7.2 qSp_Override_10 Override bit 10
6.3 qSp_Override_03 Override, bit 3 7.3 qSp_Override_11 Override bit 11
6.4 gSp_Override_04 Override, bit 4 7.4 qSp_Override_12 Override bit 12
6.5 gSp_Override_05 Override, bit 5 7.5 qSp_Override_13 Override bit 13
6.6 gSp_Override_06 Override, bit 6 7.6 qSp_Override_14 Override bit 14
6.7 qSp_Override_07 Override, bit 7 7.7 qSp_Override_15 Override bit 15
8.0 qSp_Custom1 Customer input 1 9.0 - Reserved
8.1 gSp_Custom2 Customer input 2 9.1 - Reserved
8.2 gSp_Custom3 Customer input 3 9.2 - Reserved
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
8.3 gSp_Custom4 Customer input 4 9.3 - Reserved
8.4 qSp_Custom5 Customer input 5 9.4 - Reserved
8.5 qSp_Custom6 Customer input 6 9.5 - Reserved
8.6 gSp_Custom7 Customer input 7 9.6 - Reserved
8.7 qSp_Custom8 Customer input 8 9.7 - Reserved
10.0 - Reserved 11.0 - Reserved
10.1 - Reserved 11.1 - Reserved
10.2 - Reserved 11.2 - Reserved
10.3 - Reserved 11.3 - Reserved
10.4 - Reserved 11.4 - Reserved
10.5 - Reserved 11.5 - Reserved
10.6 - Reserved 11.6 gSp_DrvOn Drive on
10.7 | 9Sp-RedDelayErr- Delayed Reduce error| 147|155 DrvLock Spindle inhibit
Class1 reaction
Tab. 5-7: Overview on output signals (PLC --> NC)
5.8 Spindle-related input signals (NC -> PLC)
Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
0.0 iSp_CAxAct C-axis is active 1.0 iSp_ProgSpReach Speed reached
0.1 iSp_CAxSwitch C-axis switching 1.1 iSp_SpLim Speed limited
0.2 iSp_TurnCmd Rotation command 1.2 iSp_Stop Spindle stop
0.3 iSp_TurnDirM4 Direction of rotation M4 1.3 iSp_OrientateFinish Spindle oriented
0.4 - Reserved 14 iSp_OrientateAct Orient spindle active
0.5 iSp_InPos Spindle in position 1.5 - Reserved
0.6 iSp_PosCtrl Position control active 1.6 - Reserved
0.7 iSp_Reset Spindle reset 1.7 - Reserved
20 iSp_SafOpMode_00 Safety mode, bit 0 3.0 iSp_Gear1Sel GTS 1 selection
2.1 iSp_SafOpMode_01 Safety mode, bit 1 3.1 iSp_Gear2Sel GTS 2 selection
2.2 iSp_SafOpMode_02 Safety mode, bit 2 3.2 iSp_Gear3Sel GTS 3 selection
2.3 iSp_SafOpMode_03 Safety mode, bit 3 3.3 iSp_Gear4Sel GTS 4 selection
2.4 iSp_SafStatePos Safe position status 3.4 iSp_GearChange GTS change
25 f;‘o HOuuSIate tSrLTlt;rs output of con-| 5 5 |is) |gleSpeed Idling speed reached
26 - Reserved 3.6 - Reserved
2.7 - Reserved 3.7 iSp_GearldleSel Idle gear selection
4.0 - Reserved 5.0 - Reserved
4.1 - Reserved 5.1 - Reserved
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

4.2 - Reserved 5.2 - Reserved

43 - Reserved 5.3 - Reserved

4.4 - Reserved 54 - Reserved

4.5 - Reserved 5.5 - Reserved

4.6 - Reserved 5.6 iSp_Override0 Spindle override 0 %
47  |iSp_ToolLimAct Tool limitations active 57  |iSp_Override100 ?gg”ie override
6.0 iSp_ScsState00 SCS signal status 0 7.0 iSp_ScsState08 SCS signal status 8

6.1 iSp_ScsState01 SCS signal status 1 71 iISp_ScsState09 SCS signal status 9
6.2 iSp_ScsState02 SCS signal status 2 7.2 iSp_ScsState10 SCS signal status 10
6.3 iSp_ScsState03 SCS signal status 3 7.3 iSp_ScsState11 SCS signal status 11
6.4 iSp_ScsState04 SCS signal status 4 7.4 iISp_ScsState12 SCS signal status 12
6.5 iSp_ScsState05 SCS signal status 5 7.5 iSp_ScsState13 SCS signal status 13
6.6 iSp_ScsState06 SCS signal status 6 7.6 iISp_ScsState14 SCS signal status 14
6.7 iSp_ScsState07 SCS signal status 7 7.7 iSp_ScsState15 SCS signal status 15
8.0 iSp_Custom1 Customer output 1 9.0 iSp_Couplelndex_00 No. of coupling, bit 0
8.1 iSp_Custom2 Customer output 2 9.1 iSp_Couplelndex_01 No. of coupling, bit 1
8.2 iSp_Custom3 Customer output 3 9.2 iSp_Couplelndex_02 No. of coupling, bit 2
8.3 iSp_Custom4 Customer output 4 9.3 - Reserved

8.4 iSp_Custom5 Customer output 5 9.4 - Reserved

8.5 iSp_Custom6 Customer output 6 9.5 - Reserved

8.6 iSp_Custom7 Customer output 7 9.6 - Reserved

8.7 iSp_Custom8 Customer output 8 9.7 - Reserved

10.0 iSp_Master Spindle is master 11.0 iSp_DrvErrClass1 Error of state class 1
10.1 iSp_CoupleErr Coupling error 111 iSp_DrvChangeClass2 I(\:/llgifi;:ation of state
10.2 iSp_Synchr1 Synchronous run 1 11.2 iSp_DrvChangeClass3 (I\:/llgsd;figation of state
10.3 iSp_Synchr2 Synchronous run 2 11.3 - Reserved

10.4 - Reserved 114 iSp_DryRun Test mode (dry run)
105 |- Reserved 115  |iSp_DrvPower E:t?:r:ed for power acti-
10.6 - Reserved 11.6 iSp_DrvReady Drive ready

10.7 iSp_DelayErrClass1 Delayed error reaction 1.7 iSp_DrvAct Drive in operation
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6.1.1 General information
Global interface signals are higher level signals used with functions relating
to the complete NC.
6.1.2 Overview on output signals (PLC -->NC)
Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 qGen_Reset System reset 1.0 gGen_Strokelnhibit Stroke inhibit
0.1 - Reserved 1.1 gGen_StrokeReserv Stroke reservation
0.2 gGen_DelErrinfo Clear error info 1.2 gGen_StrokeRel Stroke on
0.3 qGen_SercoslO_Reset | Clear Sercos I/O de- 1.3 - Reserved
vice errors
0.4 - Reserved 1.4 - Reserved
0.5 - Reserved 1.5 - Reserved
0.6 - Reserved 1.6 - Reserved
0.7 - Reserved 1.7 - Reserved
2.0 qGen_Crash Crash state from PLC 3.0 - Reserved
to NC (IPO)
2.1 qGen_CrashStoreDa- | Acknowledgement of 3.1 - Reserved
taAckn crash state from NC to
PLC
2.2 - Reserved 3.2 - Reserved
23 - Reserved 3.3 - Reserved
24 - Reserved 3.4 - Reserved
25 - Reserved 3.5 - Reserved
26 - Reserved 3.6 - Reserved
2.7 - Reserved 3.7 - Reserved
Tab. 6-1: Overview on oulput signals (PLC --> NC)
6.1.3 Overview on input signals (NC --> PLC)
Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
0.0 iGen_Reset Perform system reset 1.0 iGen_Strokelntend Stroke intended
0.1 iGen_HardwareState | Hardware warning 1.1 iGen_NoStroke Stroke not running
0.2 - Reserved 1.2 - Reserved
0.3 iGen_Sercos|O_Reset | Sercos I/O device er- 1.3 - Reserved
rors cleared
0.4 - Reserved 1.4 - Reserved
0.5 - Reserved 1.5 - Reserved
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6.2
6.2.1

Signal description

Output signals (PLC --> NC)
System reset qGen_Reset

Signal level

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
0.6 - Reserved 1.6 - Reserved
0.7 - Reserved 1.7 - Reserved
2.0 iGen_CrashAckn Acknowledgement of 3.0 - Reserved
crash state from PLC
to NC (IPO)
2.1 iGen_CrashStoreData | Crash state from NC to 3.1 - Reserved
PLC
2.2 - Reserved 3.2 - Reserved
23 - Reserved 3.3 - Reserved
24 - Reserved 3.4 - Reserved
25 - Reserved 3.5 - Reserved
26 - Reserved 3.6 - Reserved
2.7 - Reserved 3.7 - Reserved
Tab. 6-2: Overview on input signals (NC --> PLC)

This signal is applied to all NC channels. Its effect on the individual channels
is identical with a control reset of each single channel.

System reset affects:
®  Axis-related signals of the NC to the PLC
®  Channel-related signals of the NC:

1:
0:

Control reset executed
NC ready
Program running

The system reset is triggered in all channels.

No effect.

Delete error information gGen_DelErrinfo

Signal level

The signal "Clear error info" allows to delete all errors, warnings and mes-
sage entries in the diagnostic memory of diagnostic overview ("Info" dialog)
of MTX standard user interface via PLC. The interface signal has the same
effect as the F-key "Delete" if the F-key is set to the "All" state for the filter.

1:

0:

Deleting all entries of errors, warnings and messages in a di-
agnostic memory.

No effect.

Clearing Sercos /O device errors qGen_SercoslO_Reset
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Signal level

The "Clear Sercos 1/O device errors" signal allows for the PLC to clear all
C1D currently pending at the Sercos I/O devices.

1:
0:

Clear Sercos I/O
No effect.

device errors.
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Stroke inhibit function qGen_Strokelnhibit

With this signal, the PLC inhibits releasing a punching stroke, i.e. the corre-
sponding high-speed output on the high-speed I/O plug-in card is disabled.

Signal level  1: The high-speed output HSO is disabled.
0: No effect.

Stroke reservation qGen_StrokeReserv

With this signal, the PLC reserves a high-speed output (HSO) on the high-
speed /O plug-in card for its own stroke release (see chapter "Stroke On
gGen_StrokeRel" on page 33).

Signal level  1: The high-speed output HSO is reserved for the PLC.
0: No effect.

Stroke On qGen_StrokeRel

With the signal Stroke on , the PLC instructs the NC to release a punching
stroke via the high-speed output HSO on the high-speed I/O plug-in card.

Signal edge/level 0 —»1: Releasing punching stroke via the high-speed output HSO
using the PLC.
0: No effect.

Punching HS logic  Individual strokes can be released by the PLC.
The PLC can release a stroke by instructing the NC via interface signals.

The bit signals used in the communication among the NC, the punching con-
trol and the PLC are shown in the following figure:

Punching control IndraMotion MTX Integrated PLC
Punching-HS-logic Stroke
R triggering
*“— Hso - = 1 iGen_Strokelntend ——»{ by the PLC

\
[ - qGen_Strokelnhibit ——

|
-——=
qGen_StrokeRel ——

qGen_StrokeReserv ——|

—s HSI ——Q—— — — — — — iGen_NoStroke =~ ——»

Fig. 6-1. Punching HS logic
The punching HS logic can process five interface signals:

Interface signal Description

"Stroke intended"

iGen_Strokelntend The NC informs the PLC that it wants to release a
stroke.

"Stroke not running"

iGen_NoStroke The stroke HS logic transmits the high-speed HSI in-
put to the PLC.

"Stroke inhibit"
The PLC inhibits to set the HSO.

qGen_Strokelnhibit
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Interface signal Description

"Stroke reservation"

qGen_StrokeReserv The PLC reserves the high-speed output (HSO) for
its own stroke release.

"Stroke on"
qGen_StrokeRel
The PLC instructs the NC to release a stroke.

Tab. 6-3: Interface signals
A punching stroke can be released from NC and PLC:

Stroke triggering by the NC:

iGen_Strokelntend g

gGen_Strokelnhibit

qGen_StrokeReserv

Stroke triggering by the PLC:
gGen_Strokelnhibit

qGen_StrokeReserv
qGen_StrokeRel

Fig. 6-2: Stroke release by NC

Crash state from PLC to NC (IPO) gGen_Crash

Signal edge

This signal is set by the PLC if it identifies a self-detected crash. The crash
trigger "PLC error message" is triggered at the action recorder. The signal
can be reset from the PLC after setting the acknowledgement signal "iG-
en_CrashAckn".

A crash signal from the PLC is processed in the action recorder
only if the "PLC error message " entry is active.

0-1: Crash signaled by PLC
1-0: Process completed

Crash state from NC to PLC qGen_CrashStoreDataAckn

Signal level

Bosch Rexroth AG R911400172_Edition 04

Acknowledgement signal of the PLC to the NC that the task was processed.
After this signal has been detected, the action recorder resets the signal "iG-
enCrashStoreData".

= A new crash can be identified by the action recorder as soon as
the current crash has been processed. A new crash is only indica-
ted to the PLC by an 0 -> 1 edge if this edge has acknowledged
the previous error.

1: NC task completely successfully.
0: Process completed.
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6.2.2 Input signals (NC --> SPS)

System reset executed

Signal level

This signal is effective together with the system reset signal and the system
reset function initiated via the NC user interface (refer also to the signal dia-
gram for system reset on chapter "System reset qGen_Reset" on page 32).

1: The reset function has been executed control-internally and
all channels are in the switched-on state.

The system reset signal has to be reset by this signal.

Signal level 1 is maintained as long as the channels are in
the switched-on state and no program has yet been selected.

0: At least one channel is no longer in the switched-on state, an
NC part program is selected or already active.

Hardware warning iGen_HardwareState

The signal Hardware Warning is set if one or more of the following conditions
are met:

e  NC module reports "Overtemperature".
®  NC module reports "Battery advance warning".

The PLC program can analyze the following system data and a following ade-
quate response (refer to the Functional Description):

e  /SysHwStates/BattFail
e  /SysHwStates/OverTemp
e /SysStates/BdTemp/CpuTemp

Sercos I/O device errors cleared

The iGen_Sercos/O_Reset signal is set if the following two conditions are
met:

® The PLC signal "gGen_SercoslO_Reset" is set.
e The C1D errors reported at the Sercos I/O devices are cleared.

Stroke intended iGen_Strokelntend

Signal level

With the Stroke intended signal, the NC communicates to the PLC that it
wants to release a punching stroke. If the PLC permits the stroke to be re-
leased (qGen_Strokelnhibit = 0 and qGen_StrokeReserv = 0), the high-speed
output (HSO) on the high-speed /O plug-in card is set by the punching HS
logic (chapter 6.2 "Signal description" on page 32).

1: The NC communicates to the PLC that it wants to release a
stroke.
0: No effect.

'Stroke not running' iGen_NoStroke

Signal level

The response signal stroke not running from the punching control (high-
speed input HSI on the high-speed 1/O plug-in card) is forwarded to the PLC.

1: Stroke not running = Response signal from punching control
to PLC.
0: Stroke running.
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Acknowledging the crash state from PLC to NC (IPO) iGen_CrashAckn

Signal edge

The acknowledgement confirms to the PLC that the action recorder received
the crash signal. It is reset by the action recorder after it has backed up all
data required and if the normal operation is running again

0-1: Crash was detected and is processed.
1-0: Action recorder processed crash.

Crash state from NC to PLC iGen_CrashStoreData

Signal edge
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This signal is set by the action recorder if the crash trigger "Sercos drive error
(state class 1)" was activated in the interpolator. This signals the PLC that it
executes further operations if necessary.

After these operations, the PLC signals hat processing has been completed
using the "qGen_CrashStoreDataAckn" signal.

= A new crash can be identified by the action recorder as soon as
the current crash has been processed. A new crash in only indi-
cated to the PLC by an 0 - 1 edge if the edge has acknowledged
the previous crash.

0-1: A crash occurred. Perform PLC operations.
0: Process completed.
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Channel-related interface signals

Overview on channel-related interface signals

711 General information
The MTX is provided with a channel structure that allows processing several
tasks at a time.
The channel-related interface signals have mainly an effect on the NC func-
tions related to the processing of the NC part program.
Every channel has its own interface; i.e. with n channels, the interface descri-
bed in the sections chapter 7.1.2 "Overview on channel-related output sig-
nals (PLC --> NC) " on page 37 and chapter 7.1.3 "Overview on input sig-
nals (NC -> PLC)" on page 39 is mapped n-times on the respective flags.
The axis-related interface is also significant for the machining axes combined
in one channel as well as for the auxiliary axes.
Two channels have fo be entered at least:
®  Channel 0 for switching functions
®  Channel 1 for a machining channel
The following description shows the interface signals for a channel.
7.1.2 Overview on channel-related output signals (PLC --> NC)
Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 qCh_OpModeSel_00 gel. operation mode bit 1.0 qCh_OpModePIc PLC operation mode
01  |qCh_OpModeSel 01 ?e" operation mode bit| 4 4| oh Restart Automatic restart
0.2 |qCh_OpModeSel 02 g’e" operation mode bit| -, , | o NCStart NC start
Sel. operation mode bit .
0.3 qCh_OpModeSel_03 3 1.3 qCh_TransferLock Block transfer inhibit
0.4 - Reserved 14 qCh_FeedHold Feed hold
0.5 - Reserved 15 qCh_FeedStop Feed inhibit
0.6 - Reserved 1.6 gCh_MachineFunction |Machine function
0.7 - Reserved 1.7 qCh_ReSelOff Autom. reselection off
2.0 gCh_CtrIReset Reset 3.0 qCh_ASub1 Asynchr. subroutine 1
21 gCh_CancSyntaxError |Clear syntax error 3.1 qCh_ASub2 Asynchr. subroutine 2
2.2 gCh_CancDist gsncellng distance to 3.2 qCh_ASub3 Asynchr. subroutine 3
23 gCh_NextBlk Switching to next block 3.3 qCh_ASub4 Asynchr. subroutine 4
2.4 - Reserved 3.4 qCh_ASub5 Asynchr. subroutine 5
2.5 - Reserved 3.5 qCh_ASub6 Asynchr. subroutine 6
2.6 gCh_RetCont Return to contour 3.6 qCh_ASub7 Asynchr. subroutine 7
2.7 gCh_Retract Fast retract 3.7 qCh_ASub8 Asynchr. subroutine 8
4.0 gCh_JogPlusWcs WCS manual + 5.0 qCh_BIkSlash Skip block
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ride, bit 5

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
4.1 gCh_JogMinusWcs WCS manual - 5.1 qCh_OptStop Optional stop
4.2 - Reserved 52 qCh_OptJump Conditional jump
4.3 - Reserved 5.3 - Reserved
gCh_Handw- Handwheel selection, .
4.4 SelWcs. 00 Bit0 5.4 qCh_RedRap Reduced rapid traverse
qCh_Handw- Handwheel selection, . . o
45 SelWcs_ 01 Bit1 55 qCh_Rapid100 Rapid traverse 100%
46 |qCh HandwDirwes | andwheel direction of| g o | Reserved
rotation

4.7 gCh_HandwPosMode |Position handwheel 5.7 gCh_Override100 Override 100%
6.0 gCh_Override_00 Override, bit 0 7.0 qCh_Override_08 Override, bit 8
6.1 qCh_Override_01 Override, bit 1 71 qCh_Override_09 Override, bit 9
6.2 gCh_Override_02 Override, bit 2 7.2 gCh_Override_10 Override bit 10
6.3 gCh_Override_03 Override, bit 3 7.3 gCh_Override_11 Override bit 11
6.4 gCh_Override_04 Override, bit 4 7.4 qCh_Override_12 Override bit 12
6.5 gCh_Override_05 Override, bit 5 7.5 qCh_Override_13 Override bit 13
6.6 gCh_Override_06 Override, bit 6 7.6 qCh_Override_14 Override bit 14
6.7 gCh_Override_07 Override, bit 7 7.7 gCh_Override_15 Override bit 15
8.0 gCh_Custom1 Customer input 1 9.0 qCh_OnICorrWcs gggne correction ena-
8.1 qCh_Custom2 Customer input 2 9.1 qCh_OnICorrWcsDir zg:ztr:on of online cor-
8.2 gCh_Custom3 Customer input 3 9.2 qCh_Retrace Retrace mode
8.3 gCh_Custom4 Customer input 4 9.3 qCh_RetraceMovFwd | Path motion forward
8.4 gCh_Custom5 Customer input 5 9.4 qCh_RetraceMovRev | Path motion backward
8.5 gCh_Custom6 Customer input 6 9.5 - Reserved
8.6 gCh_Custom7 Customer input 7 9.6 gCh_CoordCoupleOff |Terminate coupling
8.7 gCh_Custom8 Customer input 8 9.7 gCh_TangTRotRel TTL released

. Rapid traverse, over- . Rapid traverse, over-
10.0 gCh_RapOverride00 ride, bit 0 11.0 qCh_RapOverride08 ride, bit 8

. Rapid traverse, over- . Rapid traverse, over-
10.1 gCh_RapOverride01 ride, bit 1 1.1 qCh_RapOverride09 ride, bit 9

. Rapid traverse, over- . Rapid traverse, over-
10.2 gCh_RapOverride02 ride, bit 2 11.2 qCh_RapOverride10 ride, bit 10

. Rapid traverse, over- . Rapid traverse, over-
10.3 qCh_RapOverride03 ride, bit 3 11.3 qCh_RapOverride11 ride, bit 11

. Rapid traverse, over- . Rapid traverse, over-
10.4 gCh_RapOverride04 ride, bit 4 11.4 qCh_RapOverride12 ride, bit 12
105  |qCh RapOverrideos |R@Pid traverse, over-| 14 5 | oh RapOverride1s |~aPid traverse, over-

ride, bit 13
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Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal

. Rapid traverse, over- . Rapid traverse, over-
10.6 qCh_RapOverride06 ride, bit 6 11.6 qCh_RapOverride14 ride, bit 14

. Rapid traverse, over- . Rapid traverse, over-
10.7 gCh_RapOverride07 ride, bit 7 11.7 qCh_RapOverride15 ride. bit 15
12.0 - Reserved 13.0 qCH_TestFeed Test feed
12.1 - Reserved 13.1 qCH_TestRap Test rapid traverse
12.2 - Reserved 13.2 qCh_Feedrate2 Second feed
12.3 - Reserved 13.3 - Reserved
12.4 - Reserved 13.4 - Reserved
12.5 - Reserved 13.5 - Reserved
12.6 - Reserved 13.6 - Reserved
12.7 - Reserved 13.7 - Reserved

Tab. 7-1: Overview on output signals (PLC --> NC)
7.1.3 Overview on input signals (NC -> PLC)
Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
00 |ich_OpMode_00 ie" operation mode bit| 4 lich pryRun Test mode (dry run)
01 |ich_OpMode_01 186" operation mode bit| 4 4 |01 NCReady NC ready
0.2 iCh_OpMode_02 Sel. operation mode bit 1.2 iCh_ProgRun Program running
03 ich_OpMode_03 Sel. operation mode bit 13 iCh_TransferLockAct Blolck transfer inhibit
3 active
0.4 Reserved 1.4 iCh_FeedHoldAct Feed hold active
0.5 Reserved 15 - Reserved
0.6 Reserved 1.6 iCh_ProgStopMO0 Program stop MO
0.7 Reserved 1.7 iCh_ProgStopM30 Program stop M30
2.0 iCh_Reset Channel reset 3.0 iCh_ASub1 Asynchr. subroutine 1
21 - Reserved 3.1 iCh_ASub2 Asynchr. subroutine 2
22 |iCh_RetpaAct :;f:;” to starting point| 55 fich ASub3 Asynchr. subroutine 3
2.3 |ich_RetContPath Return to contour 1o 455 licy aAsubs Asynchr. subroutine 4
jog path

24 iCh_RemoveFinish Leaving completed 3.4 iCh_ASub5 Asynchr. subroutine 5
25 |ich ReadyReEnter zifdy toretumtocon-| 55 lich ASubG Asynchr. subroutine 6
26 iCh_ReEnterAct Re-entry active 3.6 iCh_ASub7 Asynchr. subroutine 7
2.7 - Reserved 3.7 iCh_ASub8 Asynchr. subroutine 8
4.0 iCh_State_00 Channel state, bit 0 5.0 iCh_BlkSlash Activate "skip block"
4.1 iCh_State_01 Channel state, bit 1 5.1 iCh_OptStop Activate optional stop

R911400172_Edition 04 Bosch Rexroth AG



40/399

Channel-related interface signals

MTX 15VRS PLC Interface

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

4.2 iCh_State_02 Channel state, bit 2 5.2 - Reserved

4.3 iCh_State_03 Channel state, bit 3 5.3 iCh_SRunAct Block pre-run active

4.4 iCh_State_04 Channel state, bit 4 54 iCh_SRunReEnter Re-entry active

45 - Reserved 5.5 iCh_SRunRepos :i?ve;urn to contour ac-

4.6 - Reserved 5.6 iCh_Override0 Override 0%

4.7 - Reserved 5.7 iCh_Override100 Override 100%

6.0 iCh_Cpl01 CPL customer output 1 7.0 iCh_Cpl09 CPL customer output 9

6.1  |iCh_Cpl02 CPL customeroutput2 | 7.1 [ich_cpl10 ?OP L customer  output

62 |ich cplo3 CPL customer output3| 7.2 |iCh_Cpl11 ?fL customer output

63 |ich Cplos CPL customer output4 | 7.3 |ich_Cpl12 $2F> L customer output

64  |iCh Cplos CPL customeroutput5 | 7.4 |ich_cpl13 1C: L customer  output

6.5 |iCh_Cplo6 CPL customeroutput6 | 7.5  |ich_cpl14 $4P" customer  output

66 |ich cplo7 CPL customer output 7| 7.6 |iCh_Cpl15 $5P L customer  output

67 |ich cplos CPL customer output 8| 7.7 |ich_Cpl16 fg L customer output

8.0 iCh_Custom1 Customer output 1 9.0 iCh_GOAct Rapid traverse active

8.1 iCh_Custom?2 Customer output 2 9.1 iCh_InPosAct Inpos range 2 active

8.2 iCh_Custom3 Customer output 3 9.2 iCh_G41G141Act G41/G141 active

8.3 iCh_Custom4 Customer output 4 9.3 iCh_G42G142Act G42/G142 active

8.4 iCh_Custom5 Customer output 5 9.4 iCh_RetraceAct Retrace mode active

8.5 iCh_Custom6 Customer output 6 9.5 - Reserved

8.6 iCh_Custom7 Customer output 7 9.6 iCh_CoordCoupleAct | Coord. Coupling active

8.7 iCh_Custom8 Customer output 8 9.7 iCh_TangTRotCmd $gg:) rotation  (Tang-

10.0  |iCh_ActFunco1 G70 active 11.0  |iCh_ActFunc09 ;‘t)%' correction active,

101 |iCh_ActFunc02 Feed 100% active 111 |iCh_ActFunc10 ;‘t’ﬂ' correction active,

102 |iCh_ActFunc03 G95 active 112 |iCh_ActFunc11 ;ct";' correction active,

103 iCh_ActFunc04 AXIS' transformation 2 113 iCh_ ActFunc12 Tpol correction active,
inactive bit 3

10.4 iCh_ActFunc05 F_’rogram position - ac- 11.4 iCh_ActFunc13 T.O ol correction active,
tive bit 4

10.5 iCh_ActFunc06 Thread cycle active 11.5 iCh_ActFunc14 Not assigned
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
10.6 iCh_ActFunc07 Tapping active 11.6 iCh_ActFunc15 Not assigned
10.7 iCh_ActFunc08 Thread cutting active 11.7 iCh_ActFunc16 Not assigned
12.0 iCh_ActFunc17 Not assigned 13.0 iCh_TestFeed Test feed active
121 |iCh_ActFunc18 G96 active 134 |iCh_TestRap tT“‘feSt rapid traverse ac-
122 |iCh_ActFunc19 Not assigned 132  |iCh_RapOverride0 (F;jjpid traverse override
()
123 |iCh_ActFunc20 Not assigned 13.3  |ich_RapOverride100 ngi/d traverse override
o
12.4 iCh_ActFunc21 Not assigned 13.4 iCh_Feedrate2 Second feed
12.5 iCh_ActFunc22 Not assigned 13.5 - Reserved
12.6 iCh_ActFunc23 Not assigned 13.6 - Reserved
12.7 iCh_ActFunc24 Not assigned 13.7 - Reserved
Tab. 7-2: Overview on input signals (NC -> PLC)
= Please note that the default assignment of the NC function-specif-
ic bit interface signals iCH_ActFunc<nn> can have a different
configuration, depending on the machine manufacturer (configu-
ration parameter: /PLC/NcFuncBitlf/NcFunc [1/PLC/NcFuncBitlf/
NcFunc [1] "iChActFunc [1..24 ] //INC function assignment \n
(max. 8 characters)" (3020 00001) or /PLC/NcFuncBitlf/NcFunc
[1] "iChActFunc [1..24 ] //NC function assignment \n (supplement
max. 8 characters)" (3020 00002)).
= The signal iCh_ActFunc02 was assigned twice in V01 with "Feed
100%" / "G95 active". The dual assignment was deleted.
The following applies in the presetting for V02 or higher:
® iCh_ActFunc02 Feed 100%
®  iCh_ActFunc03G95 active
G196 is no longer displayed in iCh_ActFunc18 and has to be con-
figured if necessary.
7.2 Signal description
7.21 Channel-related output signals (PLC --> NC)

Operation mode selection qCh_OpModeSel 00 ... 03

The operati

on mode can be entered using either the PLC or the NC user in-

terface (see qCh_OpModePIc, chapter "Operation mode of PLC qCh_OpMo-

dePIc" on p

age 43).

The following operation modes are possible:
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Operation mode selection

Operation mode Bit 3 Bit 2 Bit 1 Bit 0
(qCh_ OpMode- | (qCh_ OpMode- | (qCh_ OpMode- | (qCh_ OpMode-
Sel_03) Sel_02) Sel_01) Sel_00)
No operation mode 0 0 0 0
Manual setup 0 0 0 1
Setup approach reference |0 0 1 0
point
Reserved 0 0 1 1
MDI: NC block 0 1 0 0
Continuous block 0 1 0 1
Program block 0 1 1 0
Single step 0 1 1 1
Teach 1 0 0 0
Reserved 1 0 0 1
Single block 1 0 1 0
Return to contour 1 0 1 1
CPL debugger program |1 1 0 0
block
CPL debugger continuous |1 1 0 1
block
Manual setup: workpiece |1 1 1 0
coordinates
Reserved 1 1 1 1
Tab. 7-3: Operation mode selection

Switching from one operation mode to another is possible under the following

circumstances:

Operation mode

Change in operation mode, channel active

Change in operation
mode, channel inactive
(iCh_Reset = 1, chan-
nel reset)

Continuous block

Single step

Single block

Automatic mode,
group 1

Yes, in group 1

Yes, within group 1
and group 2:

Is channel state ready
for program start (at

Program block

CPL debugger pro-
gram block

CPL debugger continu-
ous block

Automatic mode,
group 2

Yes, in group 2

beginning or end of
program)

Yes

Yes

Yes

Yes

Yes

Yes
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Change in operation
. . . . mode, channel inactive

Operation mode Change in operation mode, channel active .
(iCh_Reset = 1, chan-
nel reset)

MDI: NC block Yes, triggers channel reset executed before Yes

Return to contour changing Yes

Manual setup Yes

Setup approach reference point Yes

Manual setup: workpiece coordinates Yes

Teach Yes

Tab. 7-4:

Operation mode of PLC qCh_OpModePIc

Change in operation mode

The operation modes can be selected manually via the NC user interface or
via the PLC sequential program.

Signal level 1:

Automatic restart gqCh_Restart
Signal level 1:
0:

NC start qCh_NCStart

The operation mode is specified by the PLC via qCh_OpMo-
deSel_00...03.

As long as signal level = 1 is set, no operation mode can be
preselected via the NC user interface.

The operation mode is specified via the NC user interface.

As long as signal level = 0 is set, it is not possible to specify
the operation mode via the PLC.

After program end, a program is restarted automatically.
No automatic selection.

Applies to the operation modes Continuous block, Single block, Single step,
Program block and MDI NC block.

In connection with NC start, the input signals are NC ready, the feed hold is
active and program running are significant.

Signaledge 0 -1:

1-0:
Block transfer inhibit gqCh_TransferLock

Starts the execution of a part program (continuous block) or
an NC block. Feed hold active is reset and the axis motion is
initiated again.

No effect.

Applies to the operation modes Continuous block, Single block and MDI NC

block.
Signal level  1:

The execution of the next NC block is inhibited. However, the
active block is executed. Upon completion of the active block,
the signal Block transfer inhibit active is output.

As long as block transfer inhibit is set, NC start cannot
execute the part program or the entered NC block.

The block transfer inhibit does not stop block preparation. It
continues until the configured memory for the block prepara-
tion is assigned.
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Feed hold qCh_FeedHold

Signal level

Feed inhibit gCh_FeedStop

Signal level

0: The processing of an NC - part program interrupted by the
block transfer inhibit is continued.

Applies to all machining axes of a channel.

Feed hold has no effect on NC blocks programmed without motion (the exe-
cution of the NC program is continued until a machining axis is about to per-
form a traversing motion).

Feed hold is self-sustaining. The input signal Feed hold active remains set as
long as feed hold is active.

Self-sustainment is canceled by the channel-related interface signal NC start.

1: Axis motions are stopped with negative path acceleration.
Before canceling the self-sustainment, no traversing motions
can be started.

Feed hold has no effect on thread cutting (G33). In this case,
the feed rate depends on the spindle speed and the thread

pitch.

0: As soon as "feed hold" is reset, its self-sustainment can be
canceled with NC start and the next traversing motion can be
started.

Applies simultaneously to all machining axes assigned to a channel in the op-
eration modes Continuous block, Single block, Single step and MDI NC
block.

This signal has no effect on auxiliary axes since auxiliary axes are not as-
signed to any particular channel.

Axis- interface signal feed inhibit has a higher priority than the channel-rela-
ted signal.

1: The axes do not traverse when the signal is set. If the signal
is set while the axes are moving, all axes of the channel stop
with a negative path acceleration.

Feed inhibit has no effect on thread cutting (G33). The feed
rate depends on the spindle speed and the thread pitch.

0: If feed inhibit is reset, the axes move again. They accelerate
to the current path feed.

Machine function qCh_MachineFunction

Function not yet implemented.

Automatic reselection off qCh_ReSelOff

Signal level

Control reset qCh_CtriIReset
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This signal affects the automatic reselection of a part program.
1: Automatic program reselection is suppressed.
0: Automatic reselection permitted.

This signal affects the axes interpolated in one channel as well as the part
program running on this channel. It has the same effect as the control reset
function triggered via the NC user interface.

In connection with the control reset, the channel-related signals Channel re-
set, NC ready and Program running are significant. Furthermore, control re-
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set effects the axis-related signals Axis in position, axis running and Travel

command.
Signal level 1:

0:
Example:

With, control reset, the NC part program is deselected and
the NC functions to the switched-on state defined in the ma-
chine parameter /CHAN/Ch[1])/Ini/ChResetState "switched-on
state after reset" (7060 00020) are reset for example. Fur-
thermore, the machining axes are decelerated up to a stand-
still.

If the control reset function is ended control-internally, the NC
sets signal Control reset executed. The PLC resets the signal
level to 0.

If the signal edges of all channels are simultaneously set
from 0 to 1, a complete control reset is executed. In addition
to individual control resets, also auxiliary axes and spindles
are decelerated up to standstill and channel-comprehensive
machine parameters are applied.

In case of thread cutting (G33), Control reset triggers a fast
retract (also see chapter "Fast retract qCh_Retract" on page
47).

No effect.

Reset

Signal Control reset is set via the channel-related interface to abort the pro-
cessing of a part program.

Control reset

Channel reset

NC-ready

Axis running:

qCh_CtriReset A |

iCh_Reset

iCh_NCReady

Program running iCh_ProgRun | |
Axis in position: iAx_InPos [ |
iAXx_Run | |
Travel command- iAx_TrvCmd | |

Turn command- iSp_TurnCmd | |

Spindle stopped” iSp_Stop [ |

*) Only for auxiliary axes and spindles in case of a complete reset
Fig. 7-1. Reset
= The "NC ready" signal is not set until an NC part program has

been selected.

Deleting syntax errors qCh_CancSyntaxError

Function not yet implemented.

Canceling distance to go qCh_CancDist

Affects the operation modes Continuous block, Single block, Single step, Pro-
gram block with the active program and the MDI NC block.
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First, the program is stopped using feed hold (qCh_FeedHold; this is not
compulsory). The display shows the distance to go the axes have to traverse
until block end.

After triggering "Cancel distance to go", all prepared NC blocks including the
remaining current block are cancelled and prepared again.

Iy Note:

®  CPL blocks or CPL parts are not considered:

Example: The CPL variable POS had the value 10 for prepa-
ration: The X[POS] NC word is interpreted as X10 following
"Cancel distance to go", even though POS can have a totally
different value at this time.

® Any changed correction values are taken into account.

In the display, the end point is set to the current position and
the indicated distance to go is deleted at the same time. The
channel then go to the state "NC ready" (iCh_NCReady).

Following the NC start (iCh_NCStart), the program is contin-
ued at the point of interruption taking into account the new
correction values.

Signal edge 0 -»1: Triggers "Cancel distance to go" at active program.
1-0: No effect.
Iy This signal must not be set when thread cutting is active.

Switching to next block qCh_NextBlk

When the part program is active, this signal affects the operation modes Con-
tinuous block, Single block, Single step and Program block.

Signal edge 0 -»1: The synchronous axis motion of the channel is stopped with
the admissible path acceleration. Subsequently, all prepared
NC blocks are cancelled. The channel switches to the NC
ready state (iCh_NCReady).

After the NC start (QCh_NCStart), the subsequent blocks are
prepared again and executed. The part of the interrupted NC
block not yet executed is ignored.

To activate exactly this function, stop the program at a de-
fined position first using feed hold.

1-0: No effect.

= This function only works if the aborted block is followed by a line-
ar block (due to the changed starting position, a consistent circle
is no longer achieved using programmed parameters for exam-
ple).
If the milling cutter path correction is active, the function usually
leads to undesired traversing motions and thus to the destruction
of the part to be machined.

Returning to contour qCh_RetCont

Signal level/ledge 1: Following the NC start, the tool returns to contour on the stor-
ed leaving motion.
0: Machining is immediately continued after the NC start.
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0-1: Recording the leaving motion is stopped.

If thread cutting (G33) is active, the retract motion starts if the cutting motion
has been started.

Prerequisite:

The retract motion is enabled via /THRD/Ch[1]/Retr/DrindRetrAx, /THRD/
Ch[1])/Retr/DrindSeconAx "thread cutting: Fast retract, system axis numbers"
(7050 00645) - [THRD/Ch[1]/Retr/RetrVectRetrAx, /THRD/Ch[1]/Retr/
RetrVectSeconAx "thread cutting: Fast retract, distance and direction" (7050
00650) or configured using the function ThreadSet(RD( , )) and /THRD/Ch[1]/
Retr/EnablRetrThrd "thread cutting: Fast retract, activate" (7050 00640) or
enabled using function ThreadSet(RON1).

1: Retract from contour is initiated.

A linear retract motion is superimposed on the "secondary
cutting axis".This motion moves the cutting tool away from
the machined part.

Secondary cutting axis:

® Secondary axis of the plane in case of longitudinal
thread

e  Main axis of the plane in case of face thread
0: No effect.

.8qCh_ASub1 ... 8

Each of these signals triggers one of a maximum of eight asynchronous sub-
routines. The processing of an NC part program is interrupted and the asyn-
chronous subroutine is started immediately. Processing the NC part program
can be continued after the asynchronous subroutine is completed.

WCS manual + qCh_JogPlusWcs and WCS manual - qCh_JogMinusWcs

Signal edge

These signals affect the Manual setup workpiece coordinates operation
mode. For a detailed description of this operation mode, refer to the "Func-
tional Description" manual.

0-1: If a coordinate is selected in the "Manual setup workpiece co-
ordinates" operation mode, the coordinate starts to move us-
ing Manual + or Manual -.

1-0: The continuous motion "Manual +" or "Manual -" is stopped.

Handwheel selection bit 0 gqCh_HandwSelWcs_00 and handwheel selection bit 1

gCh_HandwSelWcs_01

Signal edge

These signals affect the Manual setup workpiece coordinates operation
mode. For a detailed description of this operation mode, refer to the "Func-
tional Description" manual.

Two handwheels can be connected to the NC control. As soon as one of the
two signals is set, the selected coordinate can be traversed using the selec-
ted handwheel. The signals WCS manual + and WCS manual have no effect.

0-1: If the operation mode and a coordinate is selected, the hand-
wheel mode is activated via "handwheel selection, bit 0" or
"handwheel selection, bit 1".

1-0: The handwheel mode is deselected. A possible active motion
is stopped.
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Handwheel direction of rotation gCh_HandwDirWcs

This signal can be used to specify the direction of the coordinate motion irre-
spective of the handwheel direction of rotation.

Signal level  1: The direction of coordinate motion is reversed.
0: No effect.

Position handwheel qCh_HandwPosMode

This signal is used to specify the behavior of handwheel mode when exceed-
ing the currently allowed maximum velocity.

The signal level is applied by NC when setting qCh_Handw-
SelWcs_0x.

Signal level  1: The distance specified by the handwheel motions is also pro-
cessed if the maximum velocity is exceeded.

Attention: Axis motions can also occur after completing the
handwheel motion.

0: When exceeding the maximum velocity, the distance to be
traversed is reduced accordingly.

Skipping the block qCh_BlkSlash
Applies to the operation modes Continuous block, Program block, Single
block and Single step.

Signal level  1: At the time of block preparation, the NC blocks marked with a

slash "/ in the NC part program are skipped during process-
ing.
The block preparation can be ahead of the active block by
several NC blocks. To ensure that skipping takes place, inter-
rupt the block preparation at an appropriate point (prior to the
NC block with the slash /) with regard to the application. The
block preparation is interrupted in the part program using the
WAIT command.

0: The NC block with the slash "/" is not skipped.
Optional stop qCh_OptStop

Effective with the function M1 programmed in the NC part program.

Signal level  1: Processing the NC part program is stopped after the NC
block in which function M1 has been programmed. It can be
restarted with NC start.

0: Function M1 is not effective. The NC part program is not
stopped.
Conditional jump qCh_OptJump

Effective with the function GoCond (GOC) programmed in the NC part pro-
gram.

Signal level  1: In the NC part program, a jump to the NC block executed.
The jump is defined as jump target.

For this purpose, the signal level "logic 1" had already to be
detected at the time of block preparation.

The block preparation can be ahead of the active block by
several NC blocks.
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To ensure that the jump is actually performed, interrupt block
preparation at an appropriate point (prior to the NC block with
the "GoCond" function) with regard to the application. The in-
terruption is executed in the part program using the WAIT
command.

0: There is no jump in the part program.

Reduced rapid traverse qCh_RedRap

Signal level

In the operation modes MDI NC block, Continuous block, Program block, Sin-
gle step, rapid traverse GO is restricted by the setting this signal to a maxi-
mum value specified in the machine parameter/CHAN/Ch[1 ]/Path/Vel/
RedChVel "Value for restricted rapid mode velocity" (7030 00110).

If the reduction is set after program start, it is only applied after all blocks al-
ready prepared at this time have been executed.

If this is not the desired, stop machining with "Feed hold" and cancel the pre-
pared blocks with "Cancel distance to go" before machining can be continued
using NC start.

A channel override is also effective in case of a reduced rapid traverse, i.e.
100% override is exactly equivalent to the reduced velocity.

The function is effective for all NC functions traversing in rapid traverse.

The "Rapid traverse" function does not affect the spindle speed or the pro-
grammed path feed.

This function has only an effect on the synchronous axes assigned to the
channel.

1: All rapid traverse blocks are prepared with reduced rapid tra-
verse velocity.

0: The reduced rapid traverse is not active and all rapid traverse
blocks are prepared for execution at maximum velocity

Rapid traverse 100% qCh_Rapid100

Signal level

This signal is only active together with the Rapid traverse override function.
Is effective for all axes defined in the channel.

1: Irrespective of the actual position of the rapid traverse over-
ride, rapid traverse motions travel at maximum possible ve-
locity (if the rapid traverse override function was applied to
the channel).

0: The rapid traverse override is active (if the rapid traverse
override function was applied to the channel).

Override 100% qCh_Override100

Signal level

Is effective for all axes defined in the channel.

1: Cancels the Override function.The axes traverse with the
programmed/preselected velocity.
0: The Override function is effective.

Override bit 0 ... bit 15 qCh_Override_00 ... 15

The traversing velocities of all machining axes of a channel can be controlled
with the Override function. The "Override" function affects the velocities pro-
grammed in the NC part program and the preselected velocities in setup
mode.

gCh_Override_00 ... 15 can be used to continuously specify 16 bits. The MTX
interprets the value directly as override value in 0.01%.
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= Channel 0 defines the values for the auxiliary axes for which the
values cannot be set directly.

Customer input 1 ... 8 qCh_Custom1 ... 8

NC interface that can be configured by the user (OEM).
Use cases:
®  For OEM-specific firmware
®  Reporting an active online correction in the MCS (machine parameters
ONL/McsOnlCorr/Ch[k]/Base/ChlfSigMcsCorr)
Online correction enabled qCh_OnICorrWcs

This signal enables the "Online correction in workpiece coordinates" NC func-
tion for a selected coordinate.

In case of an online correction in workpiece coordinates, a handwheel is used
to correct the position and orientation in the workpiece coordinate system
(WCS) of a channel. This correction is possible with an active and inactive
part program. For a detailed description, refer to the "Functional Description”

manual.
= The online correction cannot be enabled in the "Manual setup”,
"Manual setup workpiece coordinates" and "Setup approach ref-
erence point" operation modes.
Signal level  1: The selected online correction processes the handwheel da-
ta.
0 The selected online correction does not respond to the hand-
wheel data.

Direction of online correction qCh_OnICorrWcsDir

This signal can be used to change the direction of correction.

Signal level  1: A positive direction of rotation of the handwheel results in a
negative online correction.

0: A positive direction of rotation of the handwheel results in a
positive online correction.
Retrace mode qCh_Retrace

Activates the retrace mode.
The user can move backward or forward on the drawn contour.

Signal level  1; At edge change, 0 -> 1 the running program is interrupted (in-
ternal feed hold). There is no further motion in the part pro-
gram. Path motions can be backward or forward.

0: At edge change 1 -> 0, the retrace mode is deactivated. Ma-
chining can be continued with NC start.

Path motion forward qCh_RetraceMovFwd

Motion in retrace memory forward up to the beginning of the sets stored in
the retrace memory.

Condiition:

®  Retrace mode activated (QqCh_Retrace=1)

e  Path motion backward deactivated (qCh_RetraceMovRev=0)
o Recorded sets available in retrace memory
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1: Motion forward
0: Motion is paused

Path motion backward qCh_RetraceMovRev

Signal level

Motion in retrace memory backward up to the end of the sets stored in the
retrace memory.

Condition:

®  Retrace mode activated (qCh_Retrace=1)

e  Path motion forward deactivated (QCh_RetraceMovFwd=0)
® Recorded sets available in retrace memory

1: Motion backward

0: Motion is paused

Coupling off qCh_CoordCoupleOff

Signal edge

This signal ends the coordinate coupling for a slave channel.

Since the master channel has to be at a standstill when the slave is coupled,
it is recommended that the master is stopped during coupling with Block
transfer inhibit and Feed inhibit. Both signals can be actively reset by the
slave when outputting the signal "coordinate coupling".

When coordinate coupling is completed, the axes of the master channel are
to be at standstill.

0-->1: The coordinate coupling is ended for a slave channel. The
slave channel switches to the next block and the Coordinate
coupling active signal is set to logic 0.

0: No effect.

TTL released qCh_TangTRotRel

Signal level

This signal allows the control to execute an intermediate block if the contour
knee angle for the tool rotation between two blocks is too large (also see
chapter "Tool rotation (TangTool (TTL)) iCh_TangTRotCmd" on page 61).

1: Enabled for the control to execute the intermediate block.

0: Enabled to execute intermediate block is terminated. The
control can execute additional blocks.

Rapid traverse override bit 0 ... bit 15 qCh_Override_00 ... 15

Test feed qCh_TestFeed

The traversing velocities of all machining axes of a channel in the rapid tra-
verse can be affected with the rapid traverse override function. The "rapid tra-
verse override" function affects the velocities programmed in the NC part pro-
gram and the preselectable velocities in setup mode.

Above qCh_RapOverride_00 ... 15, a continuous 16 bits specification is pos-
sible. The MTX interprets the value directly as override value in 0.01%.

The signal is only evaluated if the machine parameter /CHAN/Ch[l/Path/
RapTravOvrd/EnableRapTraviOvrd "Enable rapid traverse override" (7030
00014) is set to "Yes".

The control uses this signal to ignore the programmed velocity information
and moves instead with the velocity value stored in the system date /SysCh-
TestMode/TestFeedrate.

The "test feed" function can be activated by the NCS function or using the bit
interface of the corresponding channel.
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Signal level

It is switched immediately, since the signals are directly analyzed in the inter-
polator logic influencing the command feed.

= Note, that a certain time passes till the command feed is reached,
since the decelerations or accelerations are executed with the
parameterized/programmed acceleration.

An increase of the programmed feed using the test feed is only
possible if the system date /SysChTestMode/Enable was set at
the time of block preparation.

The parameterized dynamic limit values are complied with during
active test feed.

The NC reports the currently active state to the NC output interface.

The "test feed" function is effective under G93 (Time programming), G94 (Di-
rect feed programming) and G95 (Feed/rotation). However, the behavior
does not depend on the state of G93/G94/G95. If the functionality is active,
"test feed" is always scaled with the corresponding feed override. In case of
G95, the spindle speed has no effect.

1: The control ignores the programmed velocity information and
moves with the velocity value stored in the/SysChTestMode/
TestFeedrate system date.

0: Test feed is no longer active and the control traversed again
with the programmed velocity.

Test rapid traverse qCh_TestRap

Signal level

Second feed qCh_Feedrate2
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The control uses this signal to ignore the programmed velocity information
and moves instead with the velocity value stored in the system date /SysCh-
TestMode/TestRapid.

The "Test rapid traverse" function can be activated by the NCS function or via
the bit interface of the corresponding channel.

It is immediately switched, since the signals are directly analyzed in the inter-
polator logic influencing the command rapid traverse.

= Note that certain time passes till the command rapid traverse is
reached, since decelerations or accelerations are executed with
the parameterized/programmed acceleration.

The NC reports the currently active state to the NC output interface.

The "Test rapid traverse" functionality is effective under G93 (Time program-
ming), G94 (Direct feed programming) and G95 (Feed/rotation). However, the
behavior does not depend on the state of G93/G94/G95. If the functionality is
active, "test rapid traverse" is always scaled with the corresponding feed
override. In case of G95, the spindle speed has no effect.

1: The control ignores the rapid traverse velocity and moves
with the velocity value stored in the/SysChTestMode/
TestRapid system date.

0: Test rapid traverse is no longer active. The control traverses
again with rapid traverse.

This signal is used to activate the "Feed2" value (the control moves with the
velocity value programmed with F2). It is switched immediately, since the sig-
nal is directly analyzed in the interpolator logic influencing the command feed.
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The NC reports the currently active state to the NC output interface (iCh_Fee-
drate2).

The functionality "Feed2" is effective under G94 (direct feed programming).
Feed2 is scaled with the default feed override and additionally with an own
feed override value resulting from the system date SD.SysChCmd][...].Fee-

drate20wvr.
Signal level  1: The control traverses with the programmed velocity F2
(Feed2)
0: The control traverses with the programmed velocity F (default
feed)

7.2.2 Input signals (NC -> PLC)
Active operation mode iCh_OpMode_00 ... 03

The active operation mode output is coded:

Active operation mode
Operation mode Bit 3 Bit 2 Bit 1 Bit 0
(iCh_OpMode_03) |(iCh_OpMode_02) |(iCh_OpMode_01) |(iCh_OpMode_00)

No operation mode 0 0 0 0
Manual setup 0 0 0 1
Setup approach reference point |0 0 1 0
Reserved 0 0 1 1
MDI: NC block 0 1 0 0
Continuous block 0 1 0 1
Program block 0 1 1 0
Single step 0 1 1 1
Teach 1 0 0 0
Reserved 1 0 0 1
Single block 1 0 1 0
Return to contour 1 0 1 1
CPL debugger program block 1 1 0 0
CPL debugger continuous block |1 1 0 1
Manual setup: workpiece coordi- | 1 1 1 0
nates

Reserved 1 1 1 1

Tab. 7-5: Active operation mode

Test mode (dry run) iCh_DryRun

This signal is set when all axes of the channel are in test mode.

In test mode, axes are still interpolated internally, but the calculated com-
mand values are only shown on the display and not transmitted to the drive.
The axis is held in the same position as it was when test mode was activated.

The test mode can be automatically activated for unconnected drives (no
Sercos ring present) via a softkey or via the machine parameter 1001 00010 /
MAIN/Dr{1}/EnablVirtMode "Virtual drive".
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NC ready iCh_NCReady

The "NC ready" signal is a prerequisite to set the NC start signal.
Signal level  1: It is set if:

® a program has been selected or, while in MDI mode, a
block is activated but not yet started.

® a block is executed in the operation modes "Program
block", "Single block" or "Single step" and the next block
has not yet started

® aprogram is completed in the operation modes "Contin-
uous block", "Program block", "Single block" or "Single
step”

e the NC functions "Program stop" MO or M1 were execu-
ted

®  Cancel distance to go (QqCh_CancDist) is executed
0: It is reset If:

e no NC program is selected

e the NC block is entered

®  processing has already been initiated with NC start and
the "program running" signal is set.

NC start may not be set while NC ready is reset.

There is only one exception in combination with Feed hold. If
"Feed hold" was set, NC ready remains 0, but the machining
program can nevertheless be started with NC start.

Program running iCh_ProgRun

This is only effective in the operation modes "Continuous block", "Program
block” and "Single block" if a program or in MDI mode an NC block has been
selected before

Signal level  1: The signal is set when an NC part program has been started
with NC start in the operation modes "Continuous block",
"Program block", "Single block", and "Single step" or when an
execution of a single NC block has been initiated with NC
start in the MDI mode.

The output signals Feed inhibit, Block transfer inhibit and
Drive off have no effect on this signal. If Override = 0 is
specified, the signal level remains at logic 1.

0: It is reset if:

®  a program is selected in the operation modes "Continu-
ous block", "Program block", "Single block" or "Single
step"

® a program is selected or, while in MDI mode, a block is
activated but not yet started

® a block is executed in the operation modes "Program
block", "Single block™ or "Single step" and the next block
has not yet started

e the NC functions M0, M1, M2 or M30 were executed.
e feed hold (qCh_FeedHold) is present
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Block transfer inhibit active iCh_TransferLockAct

This signal indicates that the channel waits - due to the present block transfer
inhibit - until the block transfer inhibit is reset.

Signal level  1: After a block transfer inhibit has been activated and the cur-
rent NC block has been processed at activation, the channel
waits for the block transfer inhibit to be reset and sets the
"Block transfer inhibit active" signal.

This signal can be used if, for example, Cancel distance to
go is executed for the transfer of the external correction at
block end.

As soon as this signal is set after the block transfer inhibit
has been activated, Cancel distance to go can be used to de-
lete the prepared blocks so that the transferred correction
values are applied from the next block onwards.

0: No block transfer inhibit active.

= This signal is not an acknowledgement signal indicating that the
block transfer inhibit has been detected by the NC. It indicates on-
ly that the block transfer inhibit became active.

Feed hold active iCh_FeedHoldAct

This signal remains set as long as the signal Feed hold is self-sustaining.

Signal level  1: The self-sustainment of the "Feed hold" signal is active and
no traversing motions of machining axes can be executed
until the "Feed hold" signal is reset by NC start.

0: "Feed hold" is not active. The traversing motions of machin-
ing axes can be executed.

Program stop MO iCh_ProgStopMO0

This signal is output when the NC function Program stop (conditional and un-
conditional) is executed. At the same time, NC ready (iCh_NCReady) is set.

If no NC start (qCh_NCStart) is set before the block is completed, the pro-
gram stops and has to be restarted using qCh_NCStart.

Signal level  1: Itis set if:
® an NC block becomes active with "Program stop" (MO0).

® an NC block becomes active with a conditional program
stop (M1) and the signal "Optional stop" (qCh_OptStop)
is set at the same time.

0: It is reset if:

®  aprogram is restarted with NC start after "program stop"
(MO, M1)

® aprogram is deselected
Program end M30 iCh_ProgStopM30

This signal is output when the main program is terminated.

Signal level  1: Is set if the NC block is completed with M30 in the main pro-
gram or if the main program has been fully processed (that is
M30 is completed).

0: The signal is reset at NC start (qCh_NCStart) at the begin-
ning of a program or when a program is deselected.
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Channel reset iCh_Reset

MTX 15VRS PLC Interface

This signal is active together with the system reset signal and the system re-
set function initiated via the NC user interface (refer also to the signal dia-
gram for system reset on chapter "Control reset qCh_CtrIReset" on page 44).

Signal level 1:

The "control reset" function is carried out internally by the
control and the channel is in the switched-on state.

The " control reset" signal has to be reset using this signal.

Signal level 1 remains as long as the channel is in the switch-
ed-on state and no program is yet selected.

The channel is no longer in the switched-on state. An NC
part program is selected or already active.

Returning to approach point active iCh_RetpaAct

Signal level  1:

Returning to jog path iCh_RetContPath

Signal level 1:

The return to contour motion to the approach point after leav-
ing the contour and returning to the contour, ASUP and block
pre-run was started and the approach point is not yet
reached.

The starting or end point or the point of interruption can be
the selected as starting point of the interrupted block.

Upon completion of the return to contour motion, the signal is
reset.

The return to contour path "Jog path" is the default setting.
The return to contour motion in approach mode "Automatic"
and "Single block" traverses backwards along the jog path to
the starting point. The starting point corresponds to the end
point of the first jogging motion. From the approach point, NC
start can be used to traverse to the approach point (starting
or end point or point of interruption).

In approach mode "Manual", the selection "Jog path" is ignor-
ed.

The return to contour path "Direct" is the default setting. The
return to contour motion directly leads to the approach point
using NC start.

Leaving contour completed iCh_RemoveFinish

Signal level 1:

The return to contour motion was completed with a rising
edge (qCh_RetCont) or by pressing the softkey "Return to
contour". Subsequent traversing motions are not recorded.

Leaving motions are recorded up to a maximum number of
blocks (specified in the machine parameter /OPF/Return-
Path/Ch[1]/NofJogSteps "Minimum shape order for path jerk
limitation" (7050 00330).

Ready to return to contour iCh_ReadyReEnter

Signal level 1:
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In the "Automatic approach” return to contour mode and the
"Return to contour" (qCh_RetCont) signal set, return to the
stored contour using NC start. In all other cases, machining
can be continued via NC start.

No automatic approach or continuation of machining is possi-
ble.
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Re-entry active iCh_ReEnterAct

Signal level  1: Automatic approach to the saved contour (jog path) was star-
ted with NC start and the point of return to contour has not
yet been reached. The starting point corresponds to the end
point of the first jogging motion.

0: Automatic approach has not yet been started or is already
completed.

Asynchronous subroutine 1 ... 8 iCh_ASub1 ... 8

Each of these signals is assigned to one of a maximum of eight asynchro-
nous subroutines.

Signal level  1: Asynchronous subroutine No. x active
0: Asynchronous subroutine No. x not active

Channel state bit 0 ... 4 iCh_State 00 .. 04

Depending on the operation mode, the following channel states are output in
binary code:

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Operation mode Channel state (ich_ (ich_ (ich_ (ich_ (ich_
State_04) |State_03) |State_02) |State_01) |State_00)

Operation mode is not active and a

Inactive 0 0 0 0 1
process can be selected.

Ready Operation mode is ready and the 0 0 0 1 0
process can be started.

. Operation mode is active and exe-

Running cutes a program or an NC block. 0 0 0 1 L

Internal/reserved Reserved 0 0 1 0 0

Internal/reserved Reserved 0 0 1 0 1

An error occurred in the operation
Errors mode. ThIS" error can be fllmlrlated 0 0 1 1 0
only with "Control reset" or "Pro-

gram deselection".

Internal/reserved Reserved 0 0 1 1 1

Control reset is being executed by

Reset the channel. No tasks may be ac-
. 0 1 0 0 0
Active cepted anymore until the state
switches to "inactive".
Program selection A program is selected and pre-
. 0 1 0 0 1
Running pared (e.g. linked).
Canceling distance to . | di . )
go ancel distance tq go" was trig- 0 y 0 1 0
) gered. Cleanup continues.
Preparation
Canceling distance to ) ] )
Operation mode is active and pro-
go - . 0 1 0 1 1
) cesses existing buffers again.
Running
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Operation mode

Channel state

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

(iCh_ (iCh_ (iCh_ (iCh_ (iCh_
State_04) |State_03) |State_02) |State_01) |State_00)

Ready for

Program start

Operation mode is ready and the
process is at program beginning |0 1 1 0 0

and can be started.

Ready for
next block

All blocks at the buffered NC block
specification are processed. Wait- |0 1 1 0 1

ing for next input.

Activating optional stop iCh_OptStop

iCh_OptJump

Tab. 7-6:
Activating skip block iCh_BlkSlash

Binary-coded active channel states

Is part of the character for Block skip (/) programmed in the NC part program
and the interface signal Block skip.

Signal level  1:

0:

This is set when "Block skip" was pressed on the NC user in-
terface. The signal remains set until the "Block skip" softkey
is pressed again.

The NC internal function Block skip is not yet activated by
pressing the softkey. To activate the function, the input signal
"Block skip" (qCh_BIkSlash) must be set. This can be easily
achieved by returning Activate block skip to the Block skip
signal.

All NC blocks in the part program identified with a slash "/"
are then skipped.

The Block skip softkey was not activated.

Is related to the M1 function programmable in the NC part program and the
signal Optional stop.

Signal level  1:

Is set when the optional stop softkey is pressed on the NC
user interface. The signal remains set until the "Optional
stop" softkey is pressed again.

Pressing the softkey only does not activate the NC internal
function Optional stop. To activate the function, the input sig-
nal "Optional stop" (QCh_OptStop) has to be set. This can be
easily achieved by relating the Activate optional stop to the
Optional stop signal.

While processing the NC part program, the program execu-
tion is interrupted in the block in which the function M1 is pro-
grammed. Program execution can be continued by setting
NC start.

The "Optional stop" softkey was not activated.

Currently, this signal is not supported. The corresponding functionality has
not yet been implemented in the MTX interface.
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Overview on interface signals for block pre-run

Select
programm

v

M-Key:
Compensation
options

v

M-Key:
NC programm
restart/
Block serach

H

Select
target block

v

iCh_SRunAct = 0 NCF;;'r<oegyr:am

restart

v

iCh_SRunAct = 1 41 Calculation cycle

Another
NC program
restart?

no

iCh_SRunAct =0
iCh_SRunReEnter = 0 NC start

iCh_SRunReEnter=1 ¢-----------1 A c‘:j’;‘ﬁ’g’;‘c‘, o
optional:
iCh_SRunReEnter=1 {------------ Compensation

program (Asup)

v

iCh_SRunReEnter=0  {-==-==-----1 D bonant

iCh_SRunRepos =1

Execution of
iCh_SRunRepos =0 parts program
starting at target
block

Fig. 7-2: Interface signals for block pre-run
Block pre-run active iCh_SRunAct

The signal has an effect together with the block pre-run functionality.

Signal level  1: During "Computation ", the program is processed until the
aborted block (= target block-1).
0: No computation active.
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Re-entry active iCh_SRunReEnter

The signal has an effect together with the block pre-run functionality.
Signal level  1: The action block or the adjustment program is processed.
0: No action block and adjustment program are processed.

Return to contour active iCh_SRunRepos

The signal has an effect together with the block pre-run functionality.
Signal level  1: The approaching block to the target block is active.
0: The approaching block is not active.

Override 0% iCh_Override0O

This signal acts together with the Override function.

The steps of the feed influencing can be scaled with /CHAN/Ch[1]/Path/Ovrd/
ChOvrdStep[1], /AX/AsynchrAxOvrdIf/AxOvrdStep[1] "Feed override for
channel" (7030 00010).

Signal level  1: Signal override 100% (qCh_Override100) is not set for the
channel.

A possible 100 % feed programmed with "OvrDis"(OVD) has
no effect on this signal.
0: Override 100% has been selected using the interface.

Override 100% iCh_Override100

This signal acts together with the Override function.

The steps of the feed influencing can be scaled with machine parameter /
CHAN/Ch[1]/Path/Ovrd/ChOvrdStep[1], or /AX/AsynchrAxOvrdIf/AxOvrd-
Step[1] "Feed override for channel" (7030 00010).

Signal level  1: Signal override 100% (qCh_Override100) is set for the chan-
nel.

A possible 100 % feed programmed with "OvrDis"(OVD) has
no effect on this signal.
0: No Override 100% has been selected using the interface.

CPL customer output 1 ... 16 iCh_Cpl01 ... 16

These 16 signals can be read and written directly from the CPL part program
by CPL command "BITIF(..)" (see the "Programming Manual").

Customer output 1 ... 8 iCh_Custom1 ... 8

NC configurable interface that can be assigned as required.
(This option is currently not yet active)

Rapid traverse active iCh_GOAct

This signal is set if "Rapid traverse" is modally active (GO variants).

Signal level  1: The signal is output as long as rapid traversing variants are
active.
0: No rapid traverse effective.

Inpos range 2 active iCh_InPosAct

This signal indicates that the "Accurate stop" mode is active in In-position
window 2 (rough) (e.g. GO(IPS2)) for all of the axes assigned to the channel.
Inposition window 2 is specified for each axis with Sercos parameter
S-00-261.
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If "Accurate stop" modes ..(IPS1) or ..(IPS3) are active, this signal is not set.
The positioning window of Sercos parameter S-0-0057, used to form the axis
interface signal "Axis in position" (iAx_InPos) is used for the corresponding
channel axes.

Signal level  1: Inposition window 2 (rough) is active for all axes assigned to
the channel.
0: The "normal" positioning window is active for all axes as-

signed to the channel.
G41/141 active iCh_G41G141Act, G42/142 active iCh_G42G142Act

These signals indicate that the respective function is modally active in the
channel. G41/141 and G42/142 mutually exclude each other in programming,
i.e. only one of these signals can be active at any time. If neither of the sig-
nals is set, no tool radius correction is selected, i.e. G40 and G140 are active.

Signal level  1: G41/141 or G42/142 is active.
0: G41/141 or G42/142 is not active.

Retrace mode Active iCh_RetraceAct

Retrace mode is activated. Backward and forward motions can be carried
out.

The signal is deleted after the retrace mode was completed that means
gCh_Retrace=0 and the machining was continued with NC start.

Signal level  1: Retrace mode active
0: Retrace mode deactivated
Coordinate coupling active iCh_CoordCoupleAct

This signal indicates that the respective channel is coupled to a master chan-

nel.
Signal level  1: Coordinate coupling is active.
0: Coordinate coupling is not active.

Tool rotation (TangTool (TTL)) iCh_TangTRotCmd

This signal indicates that the angle between 2 traversing blocks has excee-
ded the current contour knee angle that has been programmed with Tang-
Tool (TTL) (tangential tool leading).

Before executing the internally generated intermediate block, the NC waits
until the PLC has set the acknowledgement TangTool (TTL) enabled
(qCh_TangTRotRel).

The iCh_TangTRotCmd signal remains set until the execution of the inter-
mediate block is completed.

Signal level  1: The angle between two blocks exceeds the programmed
contour knee angle.

The NC is waiting for the PLC to set enabled or executes the
intermediate block.

0: The tool rotation does not exceed the contour knee angle.

There is currently no intermediate block that waits for being
enables in the NC.
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G70 active iCh_ActFunc01

This signal is set if G70 has been selected in the respective channel. The val-
ues programmed for the linear synchronous axes are then interpreted as be-
ing set in inches.

Signal level  1: G70 is active (inch programming).
0: G71 is active (metric programming).

Feed 100% active iCh_ActFunc02

This signal indicates that the Set override 100% function has been program-
med for the channel and is applied modally. The Override 100% interface sig-
nal has no effect on the Feed 100% active signal. If this signal is not set, the
OvrEna function (OVR) (Feed 100% off) is active in the channel, which in turn
can be superimposed by the Override 100% interface signal.

Signal level  1; The OvrDis (OVD) function is active.
0: The OvrDis (OVD) function is not active.

G95 active iCh_ActFunc03

This signal shows that the speed definition in channel is interpreted in F-word
as feed per rotation. G95 is selected via basic setting or programming G95.

Signal level  1: Feed per rotation is effective.
0: Feed per rotation is not active.

Axis transformation Inactive iCh_ActFunc04
This signal shows if the axis transformation 2 is switched off.

Signal level  1: Axis transformation 2 is inactive.

0: Axis transformation 2 is active (e.g. lateral cylinder surface or
transmit transformation).

Program position active iCh_ActFunc05

This signal indicates that a SetPos offset is active in the channel. The SetPos
offset is selected by control reset or by programming SetPos (PLC) without
any axis addresses.

Signal level  1: A SetPos offset is active.
0: A SetPos offset is not active.
Thread cycle active iCh_ActFunc06
This signal can be set from a part program using the ThreadSet (TST) TCIx

function.
= The end of the main program (M30) or a control reset cancel the
signal.
Signal level  1: ThreadSet (TST) TCI1 is programmed.
0: ThreadSet (TST) TCIO is programmed or no program is ac-
tive.

Tapping active iCh_ActFunc07

This signal indicates that the tapping function is active.
Signal level  1: Tapping (G63) is active
0: Tapping is not active.
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Example:

The sequence of the most important signals for tapping can be illustrated in
an example.

G32 active  iCh_ActFunc07

Turn command  iSp_TurnCmd
C-axis switch  iSp_CAxSwitch

C-axis is active  iSp_CAxAct
C axis
Travel command iAx_TrvCmd —I—\—

Fig. 7-3: Signals at tapping
Thread cutting active iCh_ActFunc08

This signal is set in case of active thread cutting (G33).

Signal level  1: G33 active. The feed rate depends on the spindle speed and
the thread pitch

The following signal reacts differently:
®  gCh_CtrIReset (control reset):

If configured and enabled, this triggers a fast retract
(see qCh_Retract, Fast retract).

L
[
[

L

The following signals have no effect:
®  qCh_Override100 (Override 100%)
e  gCh_Override_00-15 (Override, bit 0...15)
® qCh_FeedStop (feed inhibit)
e gCh_FeedHold (feed hold).
The following signal must not be set:
® gCh_CancDist (Cancel distance to go)
0: G33 is not active.

Tool correction active bit O ... Bit 4 iCh_ActFunc09 ... 13

These signals indicate which tool correction function is active in the channel.

Output signal
Tool correction Bit 4 Bit 3 Bit 2 Bit 1 Bit O

iCh_ActFunc13 iCh_ActFunc12 iCh_ActFunc11 iCh_ ActFunc10 |iCh_ ActFunc09
EDO 0 0 0 0 0
ED1 0 0 0 0 1
ED2 0 0 0 1 0
ED3 0 0 0 1 1
ED4 0 0 1 0 0
ED5 0 0 1 0 1
ED6 0 0 1 1 0
ED7 0 0 1 1 1
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Output signal
Tool correction Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

iCh_ActFunc13 iCh_ActFunc12 iCh_ActFunc11 iCh_ ActFunc10 |iCh_ ActFunc09
EDS8 0 1 0 0 0
ED9 0 1 0 0 1
ED10 0 1 0 1 0
ED11 0 1 0 1 1
ED12 0 1 1 0 0
ED13 0 1 1 0 1
ED14 0 1 1 1 0
ED15 0 1 1 1 1
ED16 1 0 0 0 0

Tab. 7-7: Tool correction active

G96 active iCh_ActFunc18

This signal indicates whether the spindle travels constant cutting velocity
(G96) in current the channel.

Signal level  1: Constant cutting velocity is active.
0: Direct speed programming for spindle is active.

Rapid traverse override 0% iCh_RapOverride0

This signal is only active together with the Rapid traverse override function.

The steps of the feed influencing can be scaled with /CHAN/Ch[]/Path/Ovrd/
ChOvrdStep[] "Override value for steps" (7030 00010).

Signal level  1: Signal rapid traverse override 100% (qCh_Rap100) is not set
for the channel.

A possible 100 % feed programmed with "OvrDis"(OVD) has
no effect on this signal.

0: Rapid traverse override 100% was selected via the interface.
Rapid traverse override 100% iCh_RapOverride100

This signal is only active together with the Rapid traverse override function.

The stages of the feed influence can be scaled using the machine parame-
ter /CHAN/Ch[J/Path/Ovrd/ChOvrdStep[] "Override value for stages" (7030

00010).
Signal level  1: Signal "rapid traverse override 100%" (qCh_Rap100) is not
set for the channel.
A possible 100 % feed programmed with "OvrDis"(OVD) has
no effect on this signal.
0: No rapid traverse override 100% was selected via the inter-

face.

Second feed iCh_Feedrate2

The NC uses this signal to report whether the Feed2 value is enabled. That
means it indicates, whether the control travels with the default feed F or the
second feed F2 programmed as velocity value.
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The control traverses with the programmed velocity F2
(Feed2)

The control traverses with the programmed velocity F (default
feed)
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8.1 Overview on axis-related interface signals
8.1.1 General information
The axis-related interface signals have an effect on the NC functions associ-
ated with controlling a machining or auxiliary axis.
The number of the existing axis interfaces corresponds to the index of the
last axis or C-axis/spindle (identical with the physical axis or drive index) en-
tered in the machine parameter /MAIN/NofDr, /MAIN/Dr[1)/EnablIDr, /MAIN/
Dr{1)/AxFunc, /MAIN/Dr{1]/SpFunc, /MAIN/Dr[1)/SpFunc/Spind "Drive func-
tion type" (1001 00001). The axis interface of a C-axis is evaluated or written
by the NC only while the C-axis is operated.
If axes are hidden or "simple" spindles are configured before the last set axis
or C-axis/spindle, an axis-related interface is mapped to the corresponding
flags for them. However, these interfaces are not operated by the NC!
The following description refers to the interface signals for one axis.
8.1.2 Overview on axis-related output signals(PLC --> NC)
Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 |gAx OpModeSel 00 | Axis mode, bit 0 10 | qAx_TrvLim 00 (L)'m't switch range, bit
01  |gAx OpModeSel 01 |Axis mode, bit 1 11 |gAx_TrvLim_01 :'m't switch range, bit
0.2 gAx_JogPlus Manual + 1.2 gAx_SwLimOff Hide limit switch
0.3 gAx_JogMinus Manual- 1.3 - Reserved
0.4 gAx_Joginch !ncremental step in 14 - Reserved
inch
0.5 gAx_JogDia Incremental step diam- 1.5 - Reserved
eter
0.6 gAx_NextNotch Next grid position 1.6 - Reserved
0.7 gAx_Reset Axis Reset 1.7 gAx_FxStopRel Cancel fixed stop
AX .
20 |- _ Mode selection (BA) 30  |gAx HandwSel 00 | 1andwheel selection,
SafOpModeSwitch bit 0
. Handwheel selection,
2.1 gAX_SafDrvLock Drive inhibit 3.1 gAx_HandwSel_01 Bit1
2.2 gAx_SafEnablCtrl Enabling button 3.2 gAx_HandwDir Hanc_iwheel direction of
rotation
23 gAx_SafSwitch1 Safety switch 1 (S1) 3.3 gAx_HandwPosMode | Position handwheel
2.4 gAx_SafSwitch2 Safety switch 2 (S2) 3.4 - Reserved
AX i
25 qAX_ Check input, safety 35 ) Reserved
SafCheckinputState | status
26 gAx_SafTechState Status of safety signals 3.6 - Reserved
27 gAx_SafRedTransTime | Shorten transfer time 3.7 - Reserved
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Class1

reaction

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
4.0 gAx_ManFeed_00 Manual feed, bit 0 5.0 - Reserved

4.1 gAx_ManFeed_01 Manual feed, bit 1 5.1 - Reserved

4.2 gAx_ManFeed_02 Manual feed, bit 2 5.2 gAx_HomeSwitch Reference switch
4.3 gAx_ManFeed_03 Manual feed, bit 3 5.3 - Reserved

4.4 - Reserved 54 - Reserved

4.5 - Reserved 55 - Reserved

4.6 - Reserved 5.6 - Reserved

4.7 - Reserved 5.7 gAx_Override100 Axis override 100 %
6.0 gAx_Override_00 Override, bit 0 7.0 gAx_Override_08 Override, bit 8
6.1 gAx_Override_01 Override, bit 1 71 gAx_Override_09 Override, bit 9
6.2 gAx_Override_02 Override, bit 2 7.2 gAx_Override_10 Override bit 10
6.3 gAx_Override_03 Override, bit 3 7.3 gAx_Override_11 Override bit 11
6.4 gAx_Override_04 Override, bit 4 7.4 gAx_Override_12 Override bit 12
6.5 gAx_Override_05 Override, bit 5 7.5 gAx_Override_13 Override bit 13
6.6 gAx_Override_06 Override, bit 6 7.6 gAx_Override_14 Override bit 14
6.7 gAx_Override_07 Override, bit 7 7.7 gAx_Override_15 Override bit 15
8.0 gAx_Custom1 Customer input 1 9.0 - Reserved

8.1 gAx_Custom?2 Customer input 2 9.1 - Reserved

8.2 gAx_Custom3 Customer input 3 9.2 - Reserved

8.3 gAx_Custom4 Customer input 4 9.3 - Reserved

8.4 gAx_Custom5 Customer input 5 9.4 - Reserved

8.5 gAx_Custom6 Customer input 6 9.5 - Reserved

8.6 gAx_Custom7 Customer input 7 9.6 - Reserved

8.7 gAx_Custom8 Customer input 8 9.7 - Reserved

10.0 gAX_TrqErrOff Hide standstill error 11.0 gAx_Discharge Axis discharged
10.1 gAx_LagErrOff Hide coupling error 1.1 qAx_FrzlpoPos :i(s:p command - posi-
10.2 gAx_MasterPos tCi50anntry on master posi- 11.2 - Reserved

10.3 gAx_TakeActOffs ,:;ply actual value off- 11.3 gAx_TrgLim Torque reduction
10.4 - Reserved 1.4 - Reserved

10.5 - Reserved 11.5 - Reserved

10.6 - Reserved 11.6 gAx_DrvOn Drive on

107 gAx_RedDelayErr- Delayed Reduce error 117 gAx_DrvLock Feed inhibit
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8.1.3 Overview on axis-related input signals (NC --> PLC)

Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

0.0 iAx_RefKnown Reference point known 1.0 iAx_DistCtrl Axis before end point

0.1 |iAx_RefReached Reference point 11 |iAx_ProgSpReach Axis velocity reached

reached
0.2 iAx_TrvCmd Travel command 1.2 - Reserved
0.3 iAx_TrvDirNeg Neg_atwe traversing di- 1.3 - Reserved
rection

0.4 iAx_Run Axis running 1.4 - Reserved

0.5 iAx_InPos Axis in position 1.5 - Reserved

0.6 iAx_NotchPos Axis on grid position 1.6 iAx_FxStopReached Fixed stop reached

0.7 iAx_Reset Axis is reset 1.7 iAx_FxStopAct Fixed stop active

2.0 iAx_SafOpMode_00 Safety mode, bit 0 3.0 iAx_PosSwitch1 Eg;l;u;)n switching

21  |iAx_SafOpMode 01 | Safety mode, bit 1 31  |iAx_PosSwitch2 gg;':'g” switching

22  |iAx_SafOpMode 02 | Safety mode, bit 2 32  |iAx_PosSwitch3 Eg;':'g“ switching

23 |iAx_SafOpMode 03 | Safety mode, bit 3 33 |iAx_PosSwitch4 Eg;':'zn switching

2.4 iAx_SafStatePos Safe position status 3.4 iAx_PosSwitch5 Eg;:“gn switching

iAX . o s
25 _ Status output of con 35 iAx_PosSwitch6 Po.smon switching
SafCtrlOutputState troller point 6

26 |- Reserved 36  |iAx_PosSwitch? Position switching
point 7

27 |- Reserved 37  |iAx_PosSwitch8 Position switching
point 8

4.0 iAx_ChlIndex_00 Channel number, bit 0 5.0 - Reserved

41 iAx_Chindex_01 Channel number, bit 1 51 - Reserved

4.2 iAx_ChlIndex_02 Channel number, bit 2 5.2 - Reserved

4.3 iAx_Chindex_03 Channel number, bit 3 53 - Reserved

4.4 iAx_Chindex_04 Channel number, bit 4 54 - Reserved

4.5 iAx_ChlIndex_05 Channel number, bit 5 55 - Reserved

4.6 - Reserved 5.6 iAx_Override0 Axis override 0 %

4.7 - Reserved 5.7 iAx_Override100 Axis override 100 %

6.0 iAx_ScsState00 SCS signal status 0 7.0 iAx_ScsState08 SCS signal status 8

6.1 iAx_ScsState01 SCS signal status 1 7.1 iAx_ScsState09 SCS signal status 9

6.2 iAx_ScsState02 SCS signal status 2 7.2 iAx_ScsState10 SCS signal status 10

6.3 iAx_ScsState03 SCS signal status 3 7.3 iAx_ScsState11 SCS signal status 11
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
6.4 iAx_ScsState04 SCS signal status 4 7.4 iAx_ScsState12 SCS signal status 12
6.5 iAx_ScsState05 SCS signal status 5 7.5 iAx_ScsState13 SCS signal status 13
6.6 iAx_ScsState06 SCS signal status 6 7.6 iAx_ScsState14 SCS signal status 14
6.7 iAx_ScsState07 SCS signal status 7 7.7 iAx_ScsState15 SCS signal status 15
8.0 iAx_Custom1 Customer output 1 9.0 iAx_MasterAxIndex_00 LTSX of master axis,
8.1  |iAx_Custom2 Customer output 2 91  |iAx_MasterAxindex_01 'br;tdfx of master axis,
8.2 iAx_Custom3 Customer output 3 9.2 iAx_MasterAxIndex_02 LTZeX of master axis,
83  |iAx_Custom4 Customer output 4 9.3  |iAx_MasterAxindex_03 L’;tdgx of master axis,
8.4 iAx_Custom5 Customer output 5 9.4 iAx_MasterAxIndex_04 LT:X of master axis,
8.5 iAx_Custom6 Customer output 6 9.5 iAx_MasterAxIndex_05 Lr:tdgx of master axis,
8.6 iAx_Custom7 Customer output 7 9.6 iAx_MasterAxindex_06 Ibr:tdgx of master axis,
8.7 iAx_Custom8 Customer output 8 9.7 iAx_MasterAxIndex_07 Ibnlfsx of master axis,
10.0 iAx_TrgExceed Standstill error 11.0 iAx_DrvErrClass1 Error of state class 1
10.1 iAx_CoupleLag Lagging error 11.1 iAx_DrvChangeClass2 I(\;Ts:éﬂ;atlon of state
10.2  |iAx_CmdOffsExst Gantry command value | 14 5 |iay pryChangeClass3 | Modification of state
offset active class 3
Compensable gantry
10.3 iAx_CmdOffsExceed command value offset 11.3 iAXx_TrqLim Torque reduced
exceeded
10.4 - Reserved 11.4 iAx_DryRun Test mode (dry run)
10.5 - Reserved 11.5 iAx_DrvPower Engbled for power acti-
vation
10.6 - Reserved 11.6 iAx_DrvReady Drive ready
10.7 iAx_DelayErrClass1 Delayed error reaction 1.7 iAx_DrvAct Drive in operation

8.2
8.2.1

Tab. 8-2:

Signal description
Axis-related output signals(PLC -> NC)

General information

Overview on input signals (NC -> PLC)

Depending on their function, the MTX evaluates the signals either as static
signals with the signal levels logic 0 and logic 1 or as edge-controlled signals
with the signal edges 0 --> 1 or 1 --> 0.
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Axis operation mode bit 0 and 1 gAx_OpModeSel_00 ... 01

With this signal, one can define for the auxiliary axes whether they shall trav-
el in the operation modes Manual setup or Setup approach reference point
when activating Manual +/- (provided that no channel of the axis is not busy
with programming, i.e. it must not move).

The selected operation modes of the channels are not significant, since asyn-
chronous axes are not assigned to any channel.

The operation modes are coded as follows:

Mode selection

Operation modes Bit 1 Bit 0
(qAx_OpModeSel_01) (gAx_OpModeSel_00)

Programming mode 0 0

Manual setup 0 1

Se.tup approach reference 1 0

point

Reserved 1 1

Tab. 8-3: Coding operation modes

Manual+ gAx_JogPlus, Manual- gAx_JogMinus

Signal level

The Manual+ and Manual- signals are effective for channel axes (synchro-
nous axes) and auxiliary axes (asynchronous axes) in the Manual setup and
Setup reference point.

In addition, the signals are used to jog synchronous axes manually when
leaving the contour. The active part program is stopped with feed hold

1: Continuous jogging:
If the channel/axis mode Manual setup is set and all other
prerequisites are fulfilled (feed hold, feed inhibit, etc. are not

set), the axis is traversed to the appropriate direction using
Manual+ or Manual-.

Feed is selected via "Manual feed" (gAx_ManFeed_00 ... 03),
the acceleration is parameterized in machine parameter /AX/
Dr{1]/Jog/VarDistAxJog "Variable incremental step" (1015
00002).

The signals "Travel command" (iAx_TrvCmd), "Axis running"
(iAx_Run) and, depending on the travel direction, "Negative
travel direction" (iAx_TrvDirNeg) are set on the axis interface.
The "Axis in position" (iAx_InPos) signal is cancelled at the
same time.

Incremental jogging:

The same as above, but the axis travels the incremental step
selected using "Manual feed" (QAx_ManFeed_00 ... 03). The
axis continues to move even if Manual+ or Manual- is no lon-
ger active and the motion along the preselected path has not
been completed. The distance will be travelled at the speed
entered under Manual feed Bit 0 ... Bit 3 defined steps and/or
variable steps.

A new motion can only be initiated if Manual+ or Manual- had
the signal level logic 0 before (edge triggering).

Approach reference point:
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If the channel or axis mode Setup approach reference point
is set and all other prerequisites are met, drive-controlled ref-
erencing is triggered for the axis with Manual+ or Manual-.
The behavior of the drive is determined in the Sercos refer-
ence travel parameter S-0-0147.

0: Continuous jogging:

If either the signal Manual+ or Manual- is cancelled, the tra-
versing motion is stopped with the acceleration set in the ma-
chine parameters. The travel command is reset. As soon as
the axis is located in the inpos window, the "Axis running"
signal is reset and "Axis in position" is output.

Example:

Traversing an axis (synchronous or asynchronous) in the positive direction in
"Setup" mode.

Drive in mode iAx_DrvAct _,
Synchronous axis: Sel. Operation mode
iCH_OpMode_00-03

or
Asynchronous axis: Axis operating mode

qAx_OpModeSel_00-01
Manual feed qAx_ManFeed_00-03 g
Feed inhibit qAx_DrvLock |
Manual + gAx_JogPlus | ‘—
Travel command iAx_TrvCmd | ‘—
Neg. travel direction iAx_TrvDirNeg |
Axis running iAx_Run i
Axis in position iAx_InPos |

Fig. 8-1:
The control is switched on, the control loop is already closed and the drive
generates a torque. Drive in operation (iAx_DrvAct) is set.

Setup mode has to be active on the respective channel to traverse an axis
manually in the positive or negative direction. Setup mode is output encoded
in the channel-related at the signals iCH_OpMode_00-03.

For auxiliary axes, the mode selection gAx_OpModeSel_00...01 has to be set
accordingly. Manual feed or Incremental step is specified encoded via signals
gAx_ManFeed_00-03.

When the Manual+ signal is set, the travel command and traversing direction
signals are output.

Traversing in positive direction

When the Travel command is output, the Axis in position signal is reset.

As long as Feed inhibit is active, there is no traversing motion. When reset-
ting the feed inhibit signal, the axis traverses as long as Manual+ is pressed
or until the specified incremental step was traversed. While the axis is tra-
versing, the Axis running signal is output. If feed inhibit was reset at an earlier
point in time, the axis traverse immediately after specifying Manual+.

The Travel command signal remains set until the traversing motion is com-
pleted. If the axis is at standstill, the Axis running signal is reset and the Axis
in position signal is output if the axis is in the inpos window. The Traversing
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direction signal remains until the next travel command in opposite direction is
output.

Incremental step in inch gAx_Joginch

Signal level

Setting this signal allows to jog "Incremental steps in inches" or traverse them
with the handwheel in setup mode. The incremental step specified via the in-
terface is also interpreted in inches.

The inch increment of an axis results from:
0.0001 * AX/Dr[x]/Jog/IncrAxJog in inches.

= The "Incremental step in inch" interface signal is insignificant for
rotary and endless axes.

Example:

Machine parameters AX/Dr[x]/Jog/IncrAxJog = 1,000 ym

gAx_Joglnch = 1: 1 Incr = 0.0001 Inch
gAx_JogInch = 0: 1 Incr = 0.001 mm

1: In jog or handwheel mode, the incremental step specified is
interpreted in "inches".

0: In jog or handwheel mode, the incremental step specified is
interpreted in the "metric" unit.

Incremental step as diameter gAx_JogDia

Signal level

Setting this signal allows to jog "incremental steps in diameter" or traverse
them with the handwheel in setup mode. The incremental step also specified
via the interface is interpreted as diameter difference.

The measuring unit of increments is specified by the signal "Incremental step
in inch".

1: In jog or handwheel mode, the specified incremental step is
interpreted as diameter difference.
0: In jog or handwheel mode, the specified incremental step is

interpreted as radius difference.

Next grid position gAx_NextNotch

Axis reset qAx_Reset

Signal edge

The control can use this signal to move a Hirth axis to the next grid position.
For this purpose, the NC has to be in manual setup mode and the Hirth axis
must not currently be controlled by jogging (iAx_NotchPos set).

The latest active traversing direction (see iAx_TrvDirNeg) determines the di-
rection in which the Hirth axis is moved.

The signal can be used to move a Hirth axis which has come to a standstill
between 2 grid positions (e.g. in case of an EMERGENCY STOP) back to a
grid position in direction of its current travel direction.

This signal is used to cancel the motion of an asynchronous axis. After the
axis has come to a standstill, the signal axis is reset (iAx_Reset).

0->1: The signal axis reset (iAx_Reset) is set.
1-->0: No effect.
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Limit switch range O ... 1 gAx_TrvLim_00 ... 01

Selects one of four possible limit switch ranges:

Bit combination 0O: 1. Limit switch range active

Bit combination 1: 2. Limit switch range active

Bit combination 2: 3. Limit switch range active (not yet available)

Bit combination 3: 4. Limit switch range active (not yet available)

= Signal "Hide limit switches" (gAx_SwLimOff) affects the selected

limit switch range.

Hiding limit switch gAx_SwLimOff

Signal level

This signal hides the positive and negative limit switches axis-by-axis. In the
NC, no position limit monitoring is active for this axis.

As long as the reference point of the axis is not known (see iAx_RefKnown),
this signal is not relevant. In this case, the NC-internal checks are always dis-
abled.

Monitoring in the drive are not affected by this signal (e.g. S-0-0049 Position
limit value positive; S-0-0050 Position limit value negative). Other safety-rele-
vant functions have to be applied for hidden limit switches from the machine
and PLC.

The Hide limit switches signal is active in all operation modes.
1: The software limit switches are hidden.

0: The software limit switches are not hidden. The NC monitors
the position limits as defined in the machine parameters ac-
cording to the selected limit switch range.

Release fixed stop qAx_FxStopRel

Setting this signal releases an active fixed stop for an asynchronous axis.

Operation mode selection gAx_SafOpModeSwitch

Signal level

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.

The operation mode selection of the PLC is transferred as channel 1 to the
drive via the Sercos interface in real time.

0: Normal mode NO
1: Special mode SO
(Special mode at standstill/in motion)

Drive inhibit gAx_SafDrvLock

Signal level
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This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.

The "Drive inhibit" signal is transferred as channel 1 to the drive using the
PLC via the Sercos interface in real time. The drive releases itself from tor-
que when drive inhibit is selected.

1: Drive inhibit on
0: Drive inhibit off
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Enabling button qAx_SafEnablCtrl

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.

Switching to "Special mode with motion" via the PLC is transferred as chan-
nel 1 to the drive via the Sercos interface in real time.

Signal level  1: Special mode with motion
0: Special mode at standstill

Si-switch 1 (S1) gAx_SafSwitch1, Si-switch 2 (S2) qAx_SafSwitch2

These signals are part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.

Up to four different parameter sets can be stored in the drive for the "special
mode with motion". The parameter set selected via PLC is transferred as
channel 1 to the drive via Sercos in real time.

Up to MTX14V06, the MTX supports a maximum of 2 save motions. From
MTX14V08, a maximum of 4 safe motions can be used in connection with
Safety engineering according to IEC 61508.

Please refer to the notes in the drive documentation about "State machine of
integrated Safety technology" and the Sercos parameter "P-0-3212 (Sl con-
trol word, channel 1) bit 3 and bit 4".

= If the SI switch 2 information "P-0-3212 (SI control word, channel
1) bit 4" is cyclically transmitted to the drive, MTX four expects
configured safe motions!

When using a maximum of 2 safe motions, only the Sl switch 1
information "P-0-3212 (SI control word, channel 1) bit 3" is cycli-
cally transmitted to the drive.

Bit 1 Bit 0
(gAx_SafSwitch2) (qAx_SafSwitch1)
SMM1 0 0
SMM2 0 1
SMM3 1 0
SMM4 1 1
Tab. 8-4: Selecting safe motions

Check input: Safety status qAx_SafChecklnputState

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.

The safe status signal set via PLC is transferred as channel 1 to the drive via
the Sercos interface in real time.

Status of safety signals gAx_SafTechState

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series and does not apply to drives with
SMO.
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Signal level

To perform checks, the control signals of the PLC (qAx_Saf...) transferred via
channel 1 to the drive have to be adjusted dynamically. As a result, the PLC
sets the signals to "0" for one cycle. At the same time, the PLC sets the safe-
ty signal status from "valid" to "made dynamic" and thus informing the drive
that the control signals are invalid.

The signals are then reset.

1: The control signals of the safety technology are valid.
0: The control signals of the safety technology are made dy-
namic.

Reducing transmission time gAx_SafRedTransTime

Signal level

This signal is part of the safety technology of the IndraDrive and ctrIX DRIVE
drive series.

This signal allows the PLC to reduce the time of transfer from normal mode to
special mode or from special mode to special mode.

When using the function "Integrated Safety engineering according fo IEC
61508":

o Please refer to the notes in the drive documentation about "State Ma-
chine of the Integrated Safety Technology" and the Sercos parameter
"P-0-3212 (Sl control word, channel 1), bit 11".

When using the "Safe Motion" function:

° Please refer to the notes in the drive documentation about "Transition
functions" and the Sercos parameter "P-0-3261.0.1 (SMO: Control word
state machine, functional) bit 0".

1: Signals to the drive that the adjustment of the command val-
ue system is now complete and that the drive enables moni-
torings of the selected special mode.

0: No effect

Handwheel selection bit 0 and bit 1 gAx_HandwSel_00 ... 01

Two handwheels can be connected to the NC control. As soon as one of the
two signals is set, the axis can be traversed with the selected handwheel.
The signals Manual + and Manual - have no effect.

If the axis is traversed with the handwheel, the signals Manual feed 0...3 are
active. In this context, the selectable incremental steps are used as evalua-
tion to scale the handwheel.

Handwheel assignment

Handwheel Bit 1 Bit 0
(qAx_HandwSel_01) (qAx_HandwSel_00)

No handwheel active 0 0

Handwheel 1 0 1

Handwheel 2 1 0

Reserved 1 1

Tab. 8-5: Handwheel selection, bit 0 and bit 1

Handwheel direction of rotation gAx_HandwDir
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This signal can be used to specify the direction of axis rotation regardless of
the direction of handwheel rotation.
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Signal level  1: The direction of axis rotation is opposite to the direction of
handwheel rotation.

0: The directions of axis and handwheel rotation match.
Position handwheel gAx_HandwPosMode

This signal is used to specify the behavior of handwheel mode when exceed-
ing the currently allowed maximum velocity.

= The level of this signal is applied by the NC when gAx_Handw-
Sel_0x .
Signal level  1: The distance specified by the handwheel motions is also pro-

cessed if the maximum velocity is exceeded.

Attention: Axis motions can also occur after completing the
handwheel motion.

0: When exceeding the maximum velocity, the distance to be
traversed is reduced accordingly.

Manual feed bit O ... bit 3 gAx_ManFeed_00 ... 03

These signals are effective in Setup mode. When moving the axes manually
using the jog button or the handwheel, the velocities or increments assigned
to the corresponding bit combination are enabled. The velocities are defined
in the machine parameters AXSP\Dr{x]\AxFun\Jog\Vel\....

When traversing axes via a handwheel, the incremental steps as evaluation
factor are analyzed to scale the handwheel.

The incremental steps for x increments are specified in the machine parame-
ter /AX/Dr[1)/Jog/VarDistAxJog "Variable incremental step" (1015 00002).

Bit 3 Bit 2 Bit 1 Bit 0
Manual feed/ Machine P t
incremental step achine Farametiers (9AX_ Man- | (QAX_ Man- | (QAX_ Man- | (QAX_ Man-
Feed_03) Feed_02) Feed_01) Feed_00)
No specification |- 0 0 0 0
/AX/Dr{1]/Jog/Vel/RapidAx-
Rapid traverse Vel "Manual feed, rapid tra-| 0 0 0 1
verse" (1005 00006)
IAX/Dr[1)/Jog/Vel/FastAxVel
Fast "Manual feed fast" (1005|0 0 1 0
00005)
/AX/Dr{1]/Jog/Vel/Medium-
Medium AxVel "Manual feed, medi- |0 0 1 1
um" (1005 00004)
IAX/Dr[1)/Jog/Vel/SlowAx-
Slow Vel "Manual feed, slow"|0 1 0 0
(1005 00003)
[AX/Dr{1]/Jog/Vel/VarDis-
X increments tAxVel "Manual feed for var- | 0 1 0 1
iable steps" (1005 00008)
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1000 increments 0 1 1 0

100 increments | /AX/Dr[1}/Jog/Vel/DefSte- | 1 1 1
pAxVel "Manual feed for de-

10increments | fined steps" (1005 00007) |1 0 0 0
1 increment 1 0 0 1
Tab. 8-6: Manual feed, Bit 0 ... Bit 3 - Incremental step

Reference switch gAx_HomeSwitch

Transmits the signal of the reference switch to the drive if it is not directly
wired at the drive. However, this has to be configured in the drive.

= ®  The signal control word S-0-0145 has to be contained in the
master data telegram (S-0-1050.0.6)

e  Bit 0 of S-0-0400 has to be configured in the signal control
word (S-0-0145)

Signal level  1: The reference switch is active.
0: The reference switch is inactive.

Axis override 100% qAx_Override100

This signal hides the axis override of an asynchronous axis. In this case, the
axis traverses at the preselected or programmed velocity. The signal refers to
programmed asynchronous motions, external command specification and
setup mode (jogging).

The signal does not affect the motions interpolated by the drive (e.g. ap-
proaching reference point).

Signal level  1: Axis override is hidden.
0: Axis override is active.

Override bit 0 ... bit 15 gAx_Override_00 ... 156

The traversing velocity of asynchronous axes can be influenced using the
override function. It affects the velocities programmed in the part program
and the preselected velocities in Setup mode.

This signal is used to enable one override scaling level for an auxiliary axis, if
the override is neither hidden via the interface (qAx_Override100) nor via the
machine parameters.

The levels of the override switch are queried by the NC in binary coded form.
Channel 0 (1) assigns a value to each binary code via the machine parame-
ter /CHAN/Ch[1]/Path/Ovrd/ChOvrdStep[1], /AX/AsynchrAxOvrdIf/AxOvrd-
Step[1] "Feed override for channel" (7030 00010). The assigned value inter-
prets the respective velocity as a percentage value.

Customer input 1 ... 8 gAx_Custom1 ... 8
NC configurable interface that can be assigned as required.
(This option is currently not yet active)

Hiding standstill error gAx_TrqErrOff

This signal suppresses an internal error state if the standstill torque is excee-
ded. In this case, monitoring of the standstill torque has to be programmed in
the PLC.
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= Irrespective of this signal, the "Standstill error" (iAx_TrgExceed)
signal is set when the standstill torque is exceeded!

1: If the standstill torque is exceeded, the NC does not generate
an internal error state. The overrun is tolerated.

0: Error state when exceeding the standstill torque.

Hiding coupling error gAx_LagErrOff

Signal level

This signal suppresses an internal error state for gantry axes if the coupling
overrun is exceeded. In this case, monitoring of the coupling overrun has to
be programmed in the PLC.

Irrespective of this signal, the signal "coupling lag" (iAx_Couple-
Lag) is set of the coupling lag is exceeded!

1: The NC does not generate an internal error state if the cou-
pling overrun is exceeded. The overrun is tolerated.

0: Coupling lag limit monitoring generates an error.

Gantry on master position gAx_MasterPos

Signal edge

A CAUTION The signal may only be set if the encoders

have been commissioned.

Otherwise, mechanical damages can result.

For a Gantry slave, this signal is used to transfer the target position of the
master axis without any offset as target position of the slave axis. The signal
affects the slave axis.

Prerequisites.
e  Master axis and slave axis have known actual position values

e Difference of positions less than the maximum following error configured
in the machine parameters.

® The signal is also effective for incremental measuring systems with dis-
tance-coded encoders if referencing with "Travel distance" is set.

° The signal applies under following conditions:
—  Drive in reference.

—  Maximum following error not exceeded or following error monitor-
ing deactivated.

In case of cyclically absolute encoders, the axis positions are not known prior
to referencing. Thus, due to safety reasons, the distance between the gantry
axes determined from the actual position values provided by the encoders re-
mains until referencing.

For axes with absolute value encoders, the actual position values are also
known without referencing. If the encoders are commissioned, a possible in-
clination can be detected from the values they provide.

0-->1: The inclined position of the slave axis is compensated inter-
polating as soon as the drives are in operation and all re-
quirements are met. If the requirements are not met, a warn-
ing is issued (see MTX Extension, Operating Manual) and
the edge is discarded. After the requirements have been cor-
rected, the edge has to be specified again.

R911400172_Edition 04 Bosch Rexroth AG



80/399

MTX 15VRS PLC Interface

Axis-related interface signals

Applying actual value offset qAx_TakeActOffs

Signal edge

Applying actual value offset of this slave as command value offset.
0-->1: Applying actual value offset at open controller.

The command value offset of a Gantry slave is created from the control of the
current actual value offset and follows as long as the controller is open. When
the controller closes, the value is frozen.

The signal has to be set for the slave axis.

Reducing delayed error reaction gAx_RedDelayErrClass1

Signal edge

This signal is related with iAx_DelayErrClass1 (delayed error reaction).

The PLC can use this signal to reduce the time up to the standstill of the axis
by the NC.

= For further information, refer to the chapter "Delayed NC error re-
action for non-fatal drive errors" in the "Functional Description"
manual.
0-->1: The delayed error reaction is completed. The NC stops the
axis.

Discharging axis gAx_Discharge

When this signal is set, the axis is no longer checked within the Inpos logic.
Nevertheless, the axis can remain in the configuration of a channel if the sig-
nal Drive on has additionally not been set.

Freezing target position gAx_FrzlpoPos

Signal level

Torque reduction qAx_TrqLi

Signal edge

Bosch Rexroth AG R911400172_Edition 04

This signal prevents the actual drive position from being corrected with the
position control loop open ("Drive under control" (iAx_DrvAct) is not set).

1: The actual position of the drive is not applied to the NC when
the position control loop is open.

0: The NC applies the actual drive position when the position
control loop is open.

This signal is used to change the torque limit (Sercos parameter S-0-0092)
valid in the drive.

This signal is of particular significance with regard to clampable axes While
the axis is clamped, the position control loop can remain closed, but the tor-
que of the drive can be reduced to minimize mechanical stress. To a large
extent, this prevents mechanical displacement when clamping is applied or
released.

The changed torque limit value is set individually axis-by-axis via the machine
parameter RedMaxTorq "Reduced torque at active torque reduction" (1003
00010) and can also be programmed via the RedTorque (RDT) NC function.

The torque can only be switched at axis standstill.

If the drive does not accept the torque limit (e.g. parameter is write-protec-
ted), no error message is displayed. However, the signal "Torque limited"
(iAx_TrgLim) is not set.

0-->1: The torque reduction is transmitted to the drive via the
Sercos interface.

1-->0: The original torque limit value from the Sercos parameter
S-0-0092 is transmitted to the drive.
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This signal enables the torque in the drive if it is ready for operation
(iAx_DrvReady set). The control loop is closed.

Resetting Drive on initiates a shutdown. If the axis is still moving, it is set to
standstill at the preset deceleration ramp.

At standstill, the position control loop is opened and the Drive in operation
signal is reset. Torque is no longer applied to the drive.

Enabled for

power activation iAx_DrvPower J
Connection to

power

Drive ready iAx_DrvReady Q |—
Drive in mode iAx_DrvAct

Drive on Ax_DrvOn

Fig. 8-2: Drive on
Example:

Mode of operation of switching on and off

When the machine is started or voltage is applied, the NC control, the servo
drive and the spindle drive start with the initialization phase.

During the initialization phase of the individual components, the digital inter-
face to communicate between the NC and the drives is established.

This digital interface corresponds to the settings of the Sercos interface.

The initialization of the Sercos interface consists of four system-internal auto-
matic phases. After the interface initialization and once the cyclic operation is
active, the Enabled for power activation signal is output.

Power can be switched on for the corresponding drives. When the power was
connected, the Drive ready signal is output.

The position control loop is closed by setting Drive on. The drive is under tor-
que and the Drive in operation signal is output.

Switching off or disconnection from the power is initiated by the PLC sequen-
tial program resetting the Drive on signal.

If the axis is still moving, it is set to standstill at the preset deceleration ramp.

At standstill, the position control loop is opened and the Drive in operation
signal is reset. Torque is no longer applied to the drive.

The power can be switched off in the next step.

The Enabled for power activation signal remains set as long as the system
components (NC and drives) are initialized.

This signal is effective in each operation mode if the control loop is closed
and the torque is applied to the axis.

It prevents a programmed or manually preset axis motion. However, it does
no influence the "Travel command", "Negative traversing direction" and "Axis
in position" input signals.

1: Either the axis cannot be traversed or it is stopped with the
parameterized deceleration if any motion is already there.
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If Feed inhibit is set for an axis participating in an interpola-
tion with other axes, the other axes cannot be traversed ei-
ther.

0: Axis feed is not inhibited. If an axis traversing command is in-
itiated (via the NC part program or manually), the axis can
start traversing immediately.

If a traveling axis was previously set to standstill with Feed
inhibit, it starts accelerating to its programmed velocity with
reset.

Example:

Feed inhibit

The machine is switched on and the control loop has already been closed. A
negative traversing motion has been programmed for an axis via the NC part
program.

Drive in mode iAx_DrvAct
Travel command iAx_TrvCmd
Negative travel direction
iAx_TrvDirNeg
Axis in position iAx_InPos

Axis running iAx_Run | I_I |_
Feed inhibit gAx_DrvLock —I I_I
Fig. 8-3: Drive in operation

The Drive in operation signal informs the PLC sequential program that the
control loop is closed.

Travel command and neg. traversing direction signals are output as soon as
the NC block (in which the traversing motion is programmed) is executed.
The traversing direction is only up-to-date if a travel command is present.

The Axis in position signal is reset when the travel command is activated.
There is no traversing motion until the Feed inhibit signal is set.

If "Feed inhibit" is reset, the programmed traversing motion is performed and
Axis running is set.

If Feed inhibit is set again during the traversing motion, the traversing motion
is stopped and Axis running is reset when the axis is at standstill.

When Feed inhibit is reset, the axis accelerates up to the previously applied
velocity, Axis running is set and the traversing motion is completed.

When the programmed end position is reached, the Travel command and Ax-
is running signals are reset and the Axis in positionsignal is set.

8.2.2 Input signals (NC --> PLC)

Known reference point iAx_RefKnown
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This signal is set as soon as the reference point of the axis is approached or,
in the case of an absolute encoder, this is detected by the control. The con-
trol evaluates the Sercos parameter Status actual position value S-0-0403 for
this purpose. The NC does not monitor any limit switches as long as the Ref-
erence point known signal has not yet been set.
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= After this signal has been set once, it is only reset if a new Sercos
phase startup is initiated or a malfunction of the drive is present
(e.g. defective encoder).

If the signal has to display the current state S-0-403, Actual posi-
tion value status at any time, bit 0 of S-0-403 has to be transfer-
red cyclically from the drive to the NC via S-0-144.

1: The reference point was approached or the axis is equipped
with absolute encoders.

0: No reference point has been approached yet.

1 2 3 4 5 6 7 8 9

Reference point

reached iAx_RefReached

Reference point

known iAx_RefKnown 4’—| | | | I_

Start approaching reference point
Approaching reference point completed
Start approaching reference point

Abort approaching reference point (drive identified reference
point)

Reset

Start approaching reference point
Approaching reference point completed
Drive lost reference point due to an error
Reset

Fig. 8-4: Reference point

AWON-

©oo~NO W,

Reference point reached iAx_RefReached

Signal level

In contrast to the Reference point known signal, this signal is set only if trav-
eling to the reference point has been completed successfully. If traveling to
the reference point was cancelled, neither of the two signals is set.

While a subsequent control reset checks the status of the actual position val-
ues in the drive (parameter S-0-0403) and sets (or clears) the Reference
point known signal, the Reference point reached signal remains unchanged.

This signal is reset at the beginning of each reference point approach.

1: The last reference point approach was properly completed
when the reference point was reached.
0: Either no reference points have been approached so far, or

traveling to the reference point is still active and the refer-
ence point has not yet been reached, or the last reference
point approach was cancelled.

Travel command iAx_TrvCmd

Signal level

The signals Travel command, Neg. traversing direction, Axis running and Ax-
is in position affect each other.

In the signal diagrams and explanations on the signals Manual+/- (Manual+
gAx_JogPlus, page 71) and (Feed inhibit gAx_DrvLock, page 81), the rela-
tions are exemplarily shown.

In relation with the Travel command signal. the signal Neg. traveling direction
is output.

1: A traversing motion is specified. It can be performed either
manually or via the NC part program.
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0: No command is present for a traversing motion.
Negative traversing direction iAx_TrvDirNeg

This signal is effective only with the Travel command signal. If no travel com-
mand is set, this signal is irrelevant.

Signal level  1: If "Negative traversing direction" and "Travel command" are
set, the respective axis has to execute a traversing motion in
negative direction or the previous motion of this axis was
executed in negative direction.

0: If "Negative traversing direction" is not set and "Travel com-
mand" is set, the respective axis has to execute a traversing
motion in positive direction or the previous motion of this axis
was executed in positive direction.

Axis running iAx_Run
The signals Travel command, Neg. traversing direction, Axis running and Ax-
is in position affect each other.

In the signal diagrams and explanations on the signals Manual+/- (Manual+
gAx_JogPlus, page 71) and (Feed inhibit gAx_DrvLock, page 81), the rela-
tions are exemplarily shown.

If the traversing motion of an axis was completed on NC side, no travel com-
mand is active anymore and either the signal Axis in position or the signal
AXis running is output.

Signal level  1: "Axis running" remains set as long as the axis executes a
programmed or manually preset motion.

This signal is not set in case of drive-controlled reference
point approach even if the axis is still moving.

0: The axis does not move.

Axis in position iAx_InPos
The signal is active if the control loop is closed and torque is applied to the
axis.

Signal level  1: The axis is located in the parameterized inpos window and
no travel command is present. The inpos window is specified
by the Sercos parameter S-0-0057.

The "In position rough" window is specified by the Sercos pa-
rameter S-0-0261, for Diax/EcoDrive and HNC100 by the
machine parameter /INCO/InPosWin/[1])/InPosRough "In posi-
tion window" (1015 00100).

0: The axis is not in the parameterized inpos window.
Axis on grid position iAx_NotchPos

This signal indicates when the Hirth axis has reached a grid position.

The signal is 0 as long as the reference point was not approached. This sig-
nal is set to 1 as soon as the axis is in the selected inpos window.

Signal level  1: The Hirth axis is in the selected inpos window.
0: Indicates that the Hirth axis has not yet approached a refer-
ence point.
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Axis reset iAx_Reset

This signal indicates that the asynchronous axis accepted the control reset
task and that the asynchronous axis is ready to accept new motion specifica-
tions.

Axis in front of end point iAx_DistCtrl

This signal indicates that the axis is in a range in front of its end point defined
via the machine parameter /SFU/AxDistCtrl/Dr[1]/EnablAxDistCtrl, /SFU/
AxDistCtrl/Dr{1)/DistEndPoint "Distance to end point" (1015 00010).

Signal level  1: Axis target position in the specified distance.

0: Axis target position outside the specified distance or not con-
figured or approaching reference point is active or the hand-
wheel is active.

Axis velocity reached iAx_ProgSpReach

Signal level  1: The asynchronous axis reached the programmed speed or
modulo velocity <Axis>=S<Value>. The position of the over-
ride switch is taken into account.

0: The speed or the modulo velocity of the asynchronous axis
has not yet been reached or the velocity interpolation was
cancelled with <Axis>=S0 or an positioning process.

Fixed stop reached iAx_FxStopReached

This signal is output as long as the axis is positioned at a fixed stop.

The signal is reset when the axis leaves the 'fixed stop' monitoring window
(machine parameter /MPS/Dr[1]/MaxDevPoStop "Fixed stop monitoring win-
dow" (1003 00032)) or when fixed stop is canceled with "FsReset" (FSR).

Signal level  1: Axis reached the fixed stop.
0: Fixed stop left or cancelled.

Fixed stop active iAx_FxStopAct

This signal is output as long as the traversing motion to the fixed stop is ac-
tive.

A motion to the fixed stop is triggered by the "FsProbe" (FSP, Measuring at
fixed stop) or "FsMove" (FSM, Move to fixed stop) functions.

Signal level  1: Axis moves to fixed stop.
0: No traversing motion to fixed stop active.

Si operation mode bit 0 ... bit 3 iAx_SafOpMode_00 ... 03

These signals are part of the safety technology of the IndraDrive and ctrlX
DRIVE drive series.

The NC reads the selected operation mode of the drive (P-0-3215 or
P-0-3262) and passes the information on to the PLC via these outputs.

= The safe motions SMM14 to SMM16 are not displayed in the bit
interface.
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Safety mode
Safety function Bit 3 Bit 2 Bit 1 Bit 0
(iAx_ SafOpMode_03) | (iAx_ SafOpMode_02) | (iAx_ SafOpMode_01) | (iAx_ SafOpMode_00)
Normal mode NO 0 0 0 0
Safe Stop 1 (EMERGENCY |0 0 0 1
STOP) (SS1ES)
Safe Stop 1 (SS1) / 0 0 1 0
Safe Stop 2 (SS2)
Safe motion (SMM1) 0 0 1 1
Safe motion (SMM2) 0 1 0 0
Safe motion (SMM3) 0 1 0 1
Safe motion (SMM4) 0 1 1 0
Safe motion (SMM5) 0 1 1 1
Safe motion (SMM13) 1 1 1 1
Tab. 8-7: Safety mode

Status of safe position iAx_SafStatePos

This signal is part of the safety technology of the IndraDrive and ctrIX DRIVE
drive series.

The drive uses this signal to report whether safe referencing has been per-
formed. This is a requirement for the safety function "Safe absolute position" .

The signal is generated from P-0-3256, SMO encoder function: Status evalu-
ation formed.

Signal level 1: The drive is safely referenced.
0: No safe referencing.

Status output of controller iAx_SafCtrlOutputState

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.
The drive uses this signal to provide feedback about its safe state.

Signal level  1: Safe drive state.

0: No safe drive state.

Position switching point 1 ... 8 iAx_PosSwitch1 ... 8

This signal monitors the actual position of an axis. A maximum of eight axis
monitoring positions (electric limit switches) can be assigned to an axis.

Using the machine parameters SFU\WayPoint\Point[x] (/SFU/WayPoint/
Point[1]/DrindWayPoint, /SFU/WayPoint/Point[1}/MonTypeWayPoint "Moni-
tored axis" (2010 00100), /SFU/WayPoint/Point[1]/PosWayPoint "Point posi-
tion" (2010 00110), /SFU/WayPaint/Point[1)/1fSigWayPoint "Interface signal
of point" (2010 00120), /SFU/WayPoint/Point[1]/MonTypeWayPoint "Cyclic
monitoring of rotary axes" (2010 00130)), a total of up to 64 axis monitoring
positions can be defined for the complete system.

Create "monitoring windows" by combining two signals.
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For further information, refer to the "Machine parameters" manual. Additional
documentation titles are provided in chapter 1 "About this Documentation”.

Signal level  1; The actual axis position is greater than or equal to the moni-
toring position.

0: The actual axis position is lower than the monitoring position.

Chanel number bit 0 ... bit 5 iAx_Chindex_00 ... 05

This signal is used to output the binary coded channel number of the corre-
sponding channel.

"0" is output if the axis is not assigned to any channel (e.g. an asynchronous

axis).
Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Channel number | (iAx_ Chln- | (IAX_ Chin- | (iAX_ Chin- | (IAX_ Chin- | (iIAX_ Chin- | (iAX_ Chin-
dex_05) dex_04) dex_03) dex_02) dex_01) dex_00)
No channel 0 0 0 0 0 0
Channel 1 0 0 0 0 0 1
Channel 12 0 0 1 1 0 0
Channel 60 1 1 1 1 0 0
Tab. 8-8: Channel number, bit0 ... 5

If axes are lent to another channel, they are output as follows:

State Channel information

Channel is activated (for program selection or

manual data input) with one axis Number of this channel

Channel is deactivated (for program deselection

or end of manual data input) with one axis Number of this channel

Channel releases axis with "RemAxis" and axis is

- - Number of original channel
not released in its original channel

Channel releases axis with "RemAxis" and axis is

released in its original channel 0

Tab. 8-9: Channel output

Definitions:

Lent axis: An axis is lent if a channel accesses an "axis of an inactive
channel" while the axis was not released with "RemAxis"
(RAX).

Original channel: After the control startup, all synchronous axes belong to

an original channel.

Axis override 0% iAx_Override0

This signal indicates for an asynchronous axis that its axis override is set to
0% and that no override 100% is selected via the interface (qAx_Over-
ride100).

Signal level  1: 0% acts on the axis.
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A value not equal to 0% acts on the axis.

Axis override 100% iAx_Override100

This signal indicates for an asynchronous axis that its axis override is set to
100% and/or that override 100% is selected via the interface (gAx_Over-
ride100).

Signal level

SCS signal status 0 ...15 iAx_ScsState00 ... 15

1:
0:

A value of 100 % is applied to the axis.

Less than 100 % are applied to the axis.

In the signal status word (Sercos parameter S-0-0144), the configured bit sig-
nals from the cyclic telegram of the axis drive are transmitted to the NC.

The status signals can be configured in the parameter S-0-0026. To transmit
the signals in the cyclic telegram, apply the parameter S-0-0144 to the config-
uration list of the drive telegram (S-0-0016).

Example:

Configuration:
S-0-0026 = (330, 331,0, 333, 0, 335, 336, 337,0,0,0,0, 0,0, 0, 0):
Configuration of the signal status word
S-0-0016 = (40, 144):

Configuration of the drive telegram
The following status messages are assigned to the individual signals.

iAx_ScsState00:
iAx_ScsState01:
iAx_ScsState02:
iAx_ScsState03:
iAx_ScsState04:
iAx_ScsState05:
iAx_ScsState06:
iAx_ScsState07:
iAx_ScsState08:
iAx_ScsState09:
iAx_ScsState10:
iAx_ScsState11:
iAx_ScsState12:
iAx_ScsState13:
iAx_ScsState14:
iAx_ScsState15:

S-0-0330 message Ng= Ngom
S-0-0331 message n,= 0

S-0-0333 message My = My,
S-0-0335 message Neom™Njimit
S-0-0336 message In Position
S-0-0337 message P = P,

ISy

For a detailed description of all status messages available, refer
to the "Sercos interface specification”.

Customer output 1 ... 8 iAx_Custom1 ... 8
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NC configurable interface that can be assigned as required.

(This option is currently not yet active)
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Index master axis bit 0 ... bit 7 iAx_MasterAxindex_00 ... 07

Each axis is provided with the binary-coded axis number of your master axis.
The following applies.

e [f the axis is not coupled, the value of the master axis number is 0.

° If the axis is the master, the master axis number is identical to the axis
number.

Standstill error iAx_TrqExceed

This signal monitors the standstill torque specified for an axis.

= For gantry axes, this signal refers to the sum of standstill torque
values (irrespective of the sign) of all axes of a group of coupled
axes. The signal is set only for the master axis.

Signal level  1: The standstill torque specified for an axis has been excee-
ded.
0: The standstill torque specified for an axis has not been ex-
ceeded.

Lagging error iAx_CoupleLag

This signal reports the exceedance of the coupling distance of a gantry axis.

Signal level  1: The maximum coupling lag specified for an axis has been ex-
ceeded.
0: The maximum coupling lag specified for an axis has not been
exceeded.
Gantry command value offset active iAx_CmdOffsExst
Signal level  1: There is a command value offset for this slave.

Compensable Gantry command value offset exceeded iAx_CmdOffsExceed

Signal level  1: The compensable command value offset has been exceeded
for this slave.

Delayed error reaction iAx_DelayErrClass1

This signal has some relation with iAx_DrvErrClass1 (error of state class 1).

If the function "Delayed NC error reaction for non-fatal drive errors" is ena-
bled, this signal is set together with iAx_DrvErrClass1.

Iy For further information, refer to the chapter "Delayed NC error re-
action for non-fatal drive errors" in the "Functional description"
manual.

Signal level  1: A non-fatal drive error occurred and the drive provides time
for the PLC and the NC to perform a coordinated motion
standstill.

0: No delayed error reaction is active or the delayed error reac-
tion is completed.

Error of state class 1 iAx_DrvErrClass1

This signal is a copy of the corresponding signal in the Sercos drive status
word of the axis in question (the drive switches off and is locked).

It can only be unlocked by the command "Reset diagnostic class-1" set auto-
matically by the NC at control reset.
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The pending error can be analyzed manually via the Sercos monitor or auto-
matically by direct PLC reading.

Parameter S-0-0011 consists of two bytes and is structured as follows:

Bit 0: Reserved

Bit 1: Amplifier switch off temperature S-0-0203
Bit 2: Motor switch off temperature S-0-0204
Bit 3: Reserved

Bit 4: Control voltage error

Bit 5: Feedback error (encoder, measuring system)

Bit 6: Error in electronic commutation system

Bit 7: Overcurrent

Bit 8: Overvoltage

Bit 9: Undervoltage error

Bit 10: Phase error in power supply

Bit 11: Excessive controller deviation S-0-0159
Bit 12: Communication error

Bit 13: Position limit value exceeded S-0-0049
Bit 14: Reserved

Bit 15: Manufacturer-specific error S-0-0129
Tab. 8-10: Structure of parameter S-0-0011

Change in state class 2 iAx_DrvChangeClass2

This signal is copy of the corresponding signal in the Sercos drive status
word of the axis in question (switch off prewarning). The bit is set when the
state class 2 is modified and reset after reading the status via parameter
S-0-0012. It can be read manually via the Sercos monitor or directly by the

PLC.
The parameter S-0-0012 consists of 2 bytes and includes the following warn-
Ings:

Bit O: Overload warning

Bit 1: Amplifier overtemperature warning

Bit 2: Motor overtemperature warning S-0-0201
Bit 3: Reserved

Bit 4: Reserved

Bit 5: Reserved

Bit 6: Reserved

Bit 7: Reserved

Bit 8: Reserved

Bit 9: Undervoltage in intermediate circuit

Bit 10: Reserved

Bosch Rexroth AG R911400172_Edition 04



MTX 15VRS PLC Interface

91/399

Axis-related interface signals

Bit 11: Reserved

Bit 12: Reserved

Bit 13: Reserved

Bit 14: Reserved

Bit 15: Manufacturer -specific warning S-0-0095
Tab. 8-11: Warnings of parameter S-0-0012

The State class 2 mask (S-0-0097) can be used to mask the switching off
prewarnings with regard to its effect on the change bit.

Change in state class 3 iAx_DrvChangeClass3

Reduced torque iAx_TrgLim

Signal level

This signal is a copy of the corresponding signal in the Sercos drive status
word of the axis in question (operating state messages). The bit is set when
state class 3 is modified and reset after reading the status via parameter
S-0-0013. It can be read manually via the Sercos monitor or directly by the
PLC.

The parameter S-0-0013 consists of two bytes and contains the following
messages:

Bit O: Nact= Neom S-0-0330
Bit 1: Nyt =0 S-0-0331
Bit 2: [ Nact | < | Ny | S-0-0332
Bit 3: | Md | 2| Md, | S-0-0333
Bit 4: | Md | 2 | Mdjp, | S-0-0334
Bit 5: [ Ncom | > | Niim | S-0-0335
Bit 6: In Position S-0-0336
Bit 7: [P|2]|Py| S-0-0337
Bit 8: -

Bit 9: | Naet | = Min. spindle speed S-0-0339
Bit 10: | naet | 2 Max. spindle speed S-0-0340
Bit 11: In position rough S-0-0341
Bit 12: Target position reached S-0-0342
Bit 13: Interpolator stopped S-0-0343
Bit 14: -

Bit 15: Manufacturer-specific operating states S-0-0182
Tab. 8-12: Messages of the parameter S-0-0013

The "State class 3" mask (S-0-0098) can be used to mask the operating
states with regard to its effect on the change bit.

This signal indicates that the corresponding axis is operated at a reduced
maximum torque.

1: Maximum torque of the axis is reduced.
0: Maximum torque of the axis is not reduced.
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Test mode (dry run) iAx_DryRun

This signal is set when the axis is in test mode.

In test mode, axes are still interpolated internally, but the calculated com-
mand values are only shown on the display and not transmitted to the drive.
The axis is held in the same position as it was when test mode was activated.

The test mode can be automatically activated for non-connected drives (no
Sercos ring present) via a softkey or via the machine parameter 1001 00010 /
MAIN/Dr{1}/EnablVirtMode "Virtual drive".

Enabled for power activation iAx_DrvPower

Signal level

Drive ready iAx_DrvReady

Signal level

This signal is closely related to the signals Drive on, Drive ready and Drive in
operation (see S-0-0135, bit 14/15).

The functional relationship is shown in detail in the signal diagram for the sig-
nal (Drive on gAx_DrvOn, page 81)).

1: The initialization of the Sercos interface, the drive and the NC
control are completed and no errors are present. This signal
is a prerequisite to connect power to the drive.

0: The power cannot be connected at the drive.

This signal is closely related to the signals Drive on, Enabled for power acti-
vation and Drive in operation (see S-0-0135, bit 14/15).

The functional relationship is shown in detail in the signal diagram for the sig-
nal (Drive on gAx_DrvOn, page 81).

1: Power is connected to the corresponding drive. The signal
remains set as long as the power is not switched off.

0: No power is connected to the drive.

Drive in operation iAx_DrvAct

Signal level
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This signal is closely related to the signals Drive on,Enabled for power activa-
tion and Drive ready (see S-0-0135, bit 14/15).

The functional relationship is shown in detail in the signal diagram for the sig-
nal (Drive on gAx_DrvOn, page 81)).

1: The control loop is closed and the drive is under torque. The
axis can be traversed if there are not other inhibits active
such as Feed inhibit.

0: The control loop is open and the drive is not under torque.
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9.1 Overview on spindle-related interface signals
9.1.1 General information
Spindle-related interface signals have an effect on NC functions related to the
control of a machining spindle.
An interface is available for each configured spindle (for n spindles, the spin-
dle-related interface is also mapped n times on the corresponding flag).
For spindles assigned to one channel, the channel-related interface is also
significant.
The following description refers to the interface signals for one spindle.
= The supported scope of functions of a spindle depends on the
spindle type (machine parameter SP/SpFunc/Sp[1]/Base/SpType
"Spindle type" (1040 00001)) and other settings in the machine
parameters and drives.
9.1.2 Overview on output signals (PLC -> NC)
Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
0.0 qSp_CAxOn C-axis on 1.0 gSp_TurnCW Spindle M3 manual
0.1 qSp_CAXxOff C-axis off 1.1 qSp_TurnCCW Spindle M4 manual
0.2 gSp_JogPlus Jog spindle M3 1.2 gSp_Stop Spindle M5 manual
0.3 qSp_JogMinus Jog spindle M4 1.3 gSp_Orientate Spindle M19 manual
04 - Reserved 1.4 - Reserved
0.5 - Reserved 1.5 - Reserved
0.6 - Reserved 1.6 - Reserved
0.7 qSp_Reset Spindle reset 1.7 - Reserved
qSp_SafOpModeS- . Acknowledgement
2.0 witch Mode selection (BA) 3.0 gSp_Gear1Act GTS 1
21 |qSp_SafDrvLock Drive inhibit 31  |qSp_Gear2Act gCTg‘ZW'edgeme”t
. Acknowledgement
2.2 qSp_SafEnablCirl Enabling button 3.2 gSp_Gear3Act GTS 3
. . Acknowledgement
23 gSp_SafSwitch1 Safety switch 1 (S1) 3.3 qSp_Gear4Act GTS 4
24 gSp_SafSwitch2 Safety switch 2 (S2) 3.4 - Reserved
S .
25 asp_ Check input, safety 35 ) Reserved
SafCheckinputState | status
2.6 qSp_SafTechState Status of safety signals 3.6 - Reserved
2.7 qSp_SafRedTran- Shorten transfer time 3.7 qSp_GearldleAct Acknowledgement i
sTime idle
4.0 qSp_ManSpeed_00 Jog speed, bit 0 5.0 gSp_SpeedLimit Speed limit
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Class1

reaction

Bit Symbolic address PLC output signal Bit Symbolic address PLC output signal
41  |gSp_ManSpeed_01  |Jog speed, bit 1 51 |qgSp_SValueSD ga’a'ue specified  via
4.2 qSp_ManSpeed_02 Jog speed, bit 2 52 qSp_HomeSwitch Reference switch
4.3 - Reserved 53 - Reserved

4.4 - Reserved 5.4 - Reserved

4.5 - Reserved 5.5 - Reserved

4.6 - Reserved 5.6 - Reserved

4.7 - Reserved 5.7 gSp_Override100 188 (i)n;ie override
6.0 qSp_Override_00 Override, bit 0 7.0 qSp_Override_08 Override, bit 8
6.1 qSp_Override_01 Override, bit 1 71 qSp_Override_09 Override, bit 9
6.2 qSp_Override_02 Override, bit 2 7.2 qSp_Override_10 Override bit 10
6.3 qSp_Override_03 Override, bit 3 7.3 qSp_Override_11 Override bit 11
6.4 qSp_Override_04 Override, bit 4 7.4 qSp_Override_12 Override bit 12
6.5 qSp_Override_05 Override, bit 5 7.5 qSp_Override_13 Override bit 13
6.6 gSp_Override_06 Override, bit 6 7.6 qSp_Override_14 Override bit 14
6.7 qSp_Override_07 Override, bit 7 7.7 qSp_Override_15 Override bit 15
8.0 qSp_Custom1 Customer input 1 9.0 - Reserved

8.1 qSp_Custom2 Customer input 2 9.1 - Reserved

8.2 qSp_Custom3 Customer input 3 9.2 - Reserved

8.3 qSp_Custom4 Customer input 4 9.3 - Reserved

8.4 gSp_Custom5 Customer input 5 9.4 - Reserved

8.5 qSp_Custom6 Customer input 6 9.5 - Reserved

8.6 gSp_Custom7 Customer input 7 9.6 - Reserved

8.7 qSp_Custom8 Customer input 8 9.7 - Reserved

10.0 - Reserved 11.0 - Reserved

10.1 - Reserved 11.1 - Reserved

10.2 - Reserved 11.2 - Reserved

10.3 - Reserved 11.3 - Reserved

10.4 - Reserved 11.4 - Reserved

10.5 - Reserved 11.5 - Reserved

10.6 - Reserved 11.6 qSp_DrvOn Drive on

107 |9Sp-RedDelayErr- Delayed Reduce error| 447 | sp DrvLock Spindle inhibit
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9.1.3 Overview on input signals (NC --> PLC)
Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal
0.0 iSp_CAXxAct C-axis is active 1.0 iSp_ProgSpReach Speed reached
0.1 iSp_CAxSwitch C-axis switching 1.1 iSp_SpLim Speed limited
0.2 iSp_TurnCmd Rotation command 1.2 iSp_Stop Spindle stop
0.3 iSp_TurnDirM4 Direction of rotation M4 1.3 iSp_OrientateFinish Spindle oriented
0.4 - Reserved 14 iSp_OrientateAct Orient spindle active
0.5 iSp_InPos Spindle in position 15 - Reserved
0.6 iSp_PosCirl Position control active 1.6 - Reserved
0.7 iSp_Reset Spindle reset 1.7 - Reserved
2.0 iSp_SafOpMode_00 Safety mode, bit 0 3.0 iSp_Gear1Sel GTS 1 selection
21 iSp_SafOpMode_01 Safety mode, bit 1 3.1 iSp_Gear2Sel GTS 2 selection
2.2 iSp_SafOpMode_02 Safety mode, bit 2 3.2 iSp_Gear3Sel GTS 3 selection
2.3 iSp_SafOpMode_03 Safety mode, bit 3 3.3 iSp_Gear4Sel GTS 4 selection
2.4 iSp_SafStatePos Safe position status 3.4 iSp_GearChange GTS change
2.5 ISSaF:‘E:trIOutputState ﬁ;?r:f output of con- 35 iSp_ldleSpeed Idling speed reached
2.6 - Reserved 3.6 - Reserved
27 - Reserved 3.7 iSp_GearldleSel Idle gear selection
4.0 - Reserved 5.0 - Reserved
41 - Reserved 5.1 - Reserved
4.2 - Reserved 52 - Reserved
43 - Reserved 5.3 - Reserved
4.4 - Reserved 5.4 - Reserved
4.5 - Reserved 55 - Reserved
4.6 - Reserved 5.6 iSp_Override0 Spindle override 0 %
47  |iSp_ToolLimAct Tool limitations active 57 |iSp_Override100 18(‘)’:)”30'9 override
6.0 iSp_ScsState00 SCS signal status 0 7.0 iISp_ScsState08 SCS signal status 8
6.1 iSp_ScsState01 SCS signal status 1 71 iSp_ScsState09 SCS signal status 9
6.2 iSp_ScsState02 SCS signal status 2 7.2 iSp_ScsState10 SCS signal status 10
6.3 iSp_ScsState03 SCS signal status 3 7.3 iSp_ScsState11 SCS signal status 11
6.4 iSp_ScsState04 SCS signal status 4 7.4 iSp_ScsState12 SCS signal status 12
6.5 iSp_ScsState05 SCS signal status 5 7.5 iISp_ScsState13 SCS signal status 13
6.6 iSp_ScsState06 SCS signal status 6 7.6 iSp_ScsState14 SCS signal status 14
6.7 iSp_ScsState07 SCS signal status 7 7.7 iSp_ScsState15 SCS signal status 15
8.0 iSp_Custom1 Customer output 1 9.0 iSp_Couplelndex_00 No. of coupling, bit 0
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Bit Symbolic Address PLC input signal Bit Symbolic Address PLC input signal

8.1 iSp_Custom2 Customer output 2 9.1 iSp_Couplelndex_01 No. of coupling, bit 1

8.2 iSp_Custom3 Customer output 3 9.2 iSp_Couplelndex_02 No. of coupling, bit 2

8.3 iSp_Custom4 Customer output 4 9.3 - Reserved

8.4 iSp_Custom5 Customer output 5 9.4 - Reserved

8.5 iSp_Custom6 Customer output 6 9.5 - Reserved

8.6 iSp_Custom7 Customer output 7 9.6 - Reserved

8.7 iSp_Custom8 Customer output 8 9.7 - Reserved

10.0 iSp_Master Spindle is master 11.0 iSp_DrvErrClass1 Error of state class 1

10.1 iSp_CoupleErr Coupling error 111 iSp_DrvChangeClass2 Ic\;/ll;)gslflzcatlon of state

10.2 iSp_Synchr1 Synchronous run 1 11.2 iSp_DrvChangeClass3 (I\:/llsséﬂ;:atlon of state

10.3 iSp_Synchr2 Synchronous run 2 11.3 - Reserved

10.4 - Reserved 11.4 iSp_DryRun Test mode (dry run)

10.5 - Reserved 11.5 iSp_DrvPower Engbled for power acti-
vation

10.6 - Reserved 11.6 iSp_DrvReady Drive ready

10.7 iSp_DelayErrClass1 Delayed error reaction 11.7 iSp_DrvAct Drive in operation

9.2
9.2.1

Tab. 9-2:

Signal description
Output signals (PLC--> NC)

Overview on input signals (NC -> PLC)

General information

Depending on their function, the MTX evaluates the signals either as static
signals with the signal levels logic 0 and logic 1 or as edge-triggered signals
with the signal edges 0 --> 1 or 1 --> 0.

Iy

The supported scope of functions of a spindle depends on the
spindle type (machine parameter SP/SpFunc/Sp[1]/Base/SpType
"Spindle type" (1040 00001)) and other settings in the machine
parameters and drives.

Only the signal "qSp_Reset" is evaluated for spindles of type "Ex-
ternal spindle".

C-axis On qSp_CAxOn
The PLC uses this signal to switch a spindle to C-axis mode.
Application:

In special cases (spindle/tool turret), it can be necessary to switch on the C-
axis mode immediately after control startup.

Signaledge 0 --> 1: The running spindle is decelerated and switched to C-axis

mode.
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The NC-internal switching is affected by the settings in the
machine  parameter  /SP/SpFunc/Sp[1]/SpTurrAx/Meas-
SysSpTurrAx "C-axis: Tool turret " (1040 00060).

The PLC uses this signal to switch a spindle back to spindle mode.
0-->1: The drive is switched back to spindle mode.

The NC-internal switching is affected by the settings in the
machine  parameter  /SP/SpFunc/Sp[1]/SpTurrAx/Meas-
SysSpTurrAx "C-axis: Tool turret " (1040 00060).

1-->0: No function.

Jog spindle M3 qSp_JogPlusJog spindle M4 qSp_JogMinus

Signal level

These signals are effective in the NC mode Setup and operate together with
the coded signals "Jog speed bit O ... bit 2".

1: The speed has to be specified using the coded "Jog speed,
bit 0 ... bit 2" signals. Furthermore, the control loop has to be
closed (drive set in operation), spindle inhibit has to be reset
and a gear range has to be activated. As long as the Jog
spindle M3 or Jog spindle M4 signal is set, the spindle ro-
tates at the corresponding speed in the selected direction of
rotation.

0: The spindle is decelerated up to standstill. The control loop
remains closed.

Example:

In setup mode, the spindle is to be traversed in clockwise direction at a pre-
defined speed.

Drive under control iSp_DrvAct

Spindle inhibit qSp_DrvLock

GTS 1 acknowledgement
qSp_Gear1Act

Spindle jog M4 qSp_JogMinus

Jog speed

Bit0 qSp_ManSpeed_00

Jog speed

Bit 1 qSp_ManSpeed_01

Jog speed
Bit 2 qSp_ManSpeed_02

Turn command iSp_TurnCmd
Direction of rotation M4

iSp_TurnDirM4

Fig. 9-1: Jogging spindle

The control loop is closed (Drive in operation is set), Spindle inhibit is reset
and gear range 1 (Gear range 1 acknowledgement) is activated.

At the same time that the Jog spindle M3signal is set, a spindle speed must
be input (Jog speed, bit O - Jog speed, bit 2). The jog speed is defined for
each spindle in the machine parameter /SP/SpFunc/Sp[1]/Jog/Speed/Jog
Speed[1] "Jog spindle speed" (1040 00015).

The command for rotation is set by the NC control and the direction of rota-
tion M4 is output together with the spindle command.
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Spindle reset qSp_Reset

Signal edge

Since spindle inhibit has already been reset, the spindle accelerates to the
preselected speed.

If the Spindle inhibitsignal is still set when the command for rotation is output,
the direction of rotation M4 is only output after spindle inhibit is reset.

As soon as the Jog spindle signal is reset, the spindle deceleration is initi-
ated. If the spindle is at standstill, the command of rotation is reset.

= In normal mode, the spindle is generally only traversed in a con-
trolled and not in the position control loop. Thus, it is possible that
the command of rotation is reset while the spindle is still deceler-
ating. To ensure that the spindle is at standstill, the "Spindle stop"
signal has to be queried additionally.

This signal can be used to cancel the current motion specification or an ac-
tive command (e.g. orient spindle) of the corresponding spindle. The spindle
acknowledges the cancelation task the Spindle reset signal (iSp_Reset).

0-->1: The signal spindle reset (iSp_Reset) is set.
1-->0: No effect.

Spindle M3 manual qSp_TurnCWSpindle M4 manual qSp_TurnCCW

Signal edge

Alfernatively to the NC part program (programming M3, M4), these signals
are used to determine the direction of spindle rotation:

®  Spindle M3 manual:
Spindle clockwise

e  Spindle M4 manual:
Spindle counterclockwise.

In this context, the signal Spindle M5 manual is significant (refer to the exam-
ple Spindle M5 manual qSp_Stop, page 98).

0-->1: Using this edge, a spindle speed and the corresponding di-
rection of spindle rotation is specified for the spindle drive.
The spindle starts to rotate if the control loop is closed ( Drive
in operation) and no Spindle inhibit is set.

The spindle speed corresponds to the speed programmed
last.

1->0: No effect.

Spindle M5 manual qSp_Stop

Signal edge
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Alternatively to the NC part program (programming M5), this signal is used to
activate the spindle stop function.

In this context, the signals "Spindle M3 manual" and "Spindle M4 manual" are
also significant.

0-—->1: The spindle stops at the parameterized deceleration. The
previously active gear range and spindle speed remain stor-
ed control-internally. The control loop remains closed and the
spindle drive is under torque.

1-->0: No effect.
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Example:

The spindle is to be accelerated manually in counterclockwise direction up to
the latest programmed speed.

Drive under control iSp_DrvAct 4

Spindle inhibit qSp_DrvLock |

Spindle M4
manual qSp_TurnCCW

Spindle M5
manual qSp_Stop
Turn command iSp_TurnCmd % I—
Direction of rotation M4 4,
iSp_TurnDirM4
Fig. 9-2: Spindle M5 manual

The Drive in operation signal indicates that the control loop is closed and that
the spindle is under torque.

When setting the Spindle M4 manual signal, the latest programmed speed is
transmitted to the spindle drive.

Due to the speed specification, the NC sets the command of rotation and the
direction of rotation M4 signals.

When the command of rotation is output, the Spindle M4 manual signal can
be reset. The spindle does not rotate while Spindle inhibitis set.

Only when the Spindle inhibit is reset, the spindle starts rotating and Spindle
rotates be set. By setting the Spindle M5 manual signal, the rotation of the
spindle is stopped and the command of rotation and direction of rotation M4
are reset by the NC.

Spindle M19 manual qSp_Orientate

Signal edge

Alternatively to the NC part program (M19), this signal calls the "Orient spin-
dle" function. Thus, the control loop has to be closed and the drive in opera-
tion.

In this context, the signals Spindle in position, Orient spindle active and Spin-
dle oriented are significant.

= This function is only available for Sercos spindles (machine pa-
rameter /SP/SpFunc/Sp[1]/Base/SpType "Spindle type selection”
(1040 00001)).

0-->1: Orienting spindle is initiated. The position results from the
current content of the system state SysSpCmdData[n]/Pecor-
inos. The direction of rotation depends on Sercos parameter
S-0-0154.

1-->0: No effect.
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Example:

The spindle is to be oriented manually. The control loop is closed.

Drive under control iSp_DrvAct Q

Spindle inhibit qSp_DrvLock

Spindle M19
manual qSp_Orientate

Turn command iSp_TurnCmd |—
Direction of rotation M4 ;
iSp_TurnDirM4
Spindle in position iSp_InPos
Spindle
orientation activ Sp_OrientateAct \—
Spindle
orientated iSp_OrientateFinish
Fig. 9-3: Spindle M19 manual

The control loop is closed (Drive in operation is set) and Spindle inhibit is re-
set.

When the signal Orient spindle manually is set, the spindle receives the com-
mand to rotate. The command for rotation is set.

Depending on the direction of rotation, Direction of rotation M4 is set when
the spindle is rotating counterclockwise (M4).

The signal Spindle orientate manually can be reset when the signal rotation
command is output.

If the spindle is rotating, Orient spindle active is set.

Once the spindle has been oriented to the flag position, Spindle oriented and
Spindle in position are set and the command of rotation.

Operation mode selection gSp_SafOpModeSwitch

Signal level

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

The operation mode selection of the PLC is transferred as channel 1 to the
drive via the Sercos interface in real time.

1: Normal mode NO
0: Special mode SO
(Special mode at standstill/in motion)

Drive inhibit qSp_SafDrvLock

Signal level
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This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

The "Drive inhibit" signal is transferred as channel 1 to the drive using the
PLC via the Sercos interface in real time. The drive releases itself from tor-
que when drive inhibit is selected.

1: Drive inhibit on.
0: Drive inhibit off.
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Enabling button qSp_SafEnablCtrl
This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

Switching to "Special mode with motion" via PLC is transferred as channel 1

to the drive via the Sercos interface in real time.
Signal level  1: Special mode with motion

0: Special mode at standstill
Safety switch 1 (S1) qSp_SafSwitch1
Safety switch 2 (S2) qSp_SafSwitch2

These signals are part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

Up to four different parameter sets can be stored in the drive for the "special
mode with motion". The parameter set selected via PLC is transferred as
channel 1 to the drive via Sercos in real time.

Up to MTX14V06, the MTX supports a maximum of 2 save motions. From
MTX14V08, a maximum of 4 safe motions can be used in connection with
Safety engineering according to IEC 61508.

Please refer to the notes in the drive documentation about "State machine of
integrated Safety technology" and the Sercos parameter "P-0-3212 (S| con-
trol word, channel 1) bit 3 and bit 4".

= If the S| switch 2 information "P-0-3212 (Sl control word, channel
1) bit 4" is cyclically transmitted to the drive, MTX 4 expects con-
figured safe motions!

When using a maximum of 2 safe motions, only the S| switch 1
information "P-0-3212 (S| control word, channel 1) bit 3" is cycli-
cally transmitted to the drive.

Bit 1 Bit 0
(qSp_SafSwitch2) (aSp_SafSwitch1)
SMM1 0 0
SMM2 0 1
SMM3 1 0
SMM4 1 1
Tab. 9-3: Selecting safe motions

Check input of safety status qSp_SafCheckInputState

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

The safe status signal set via PLC is transferred as channel 1 to the drive via
the Sercos interface in real time.

Status of safety signals qSp_SafTechState

This signal is part of the "Integrated Safety engineering according to IEC
61508" function of the IndraDrive series.

To perform checks, the control signals of the PLC (qSp_Saf...) transferred via
channel 1 to the drive have to be adjusted dynamically. As a result, the PLC
sets the signals to "0" for one cycle. At the same time, the PLC sets the safe-
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Signal level

ty signal status from "valid" to "made dynamic" and thus informing the drive
that the control signals are invalid.

The signals are then reset.

1: The control signals of the safety technology are made dy-
namic.
0: The control signals of the safety technology are valid.

Reducing transmission Time qSp_SafRedTransTime

Signal level

This signal is part of the safety technology of the IndraDrive and ctriX DRIVE
drive series.

This signal allows the PLC to reduce the time of transfer from normal mode to
special mode or from special mode to special mode.

When using the function "Integrated Safety engineering according fo IEC
61508":

° Observe the notes in the drive documentation about "state machine of

the integrated safety technology" and the Sercos parameter "P-0-3212
(Sl control word, channel 1), bit 11".

When using the "Safe Motion" function:

o Please refer to the notes in the drive documentation about "Transition
functions" and the Sercos parameter "P-0-3261.0.1 (SMO: Control word
state machine, functional) bit 0".

1: Signals to the drive that the adjustment of the command val-
ue system is now complete and that the drive enables moni-
torings of the selected special mode.

0: No effect.

Acknowledgement GTS 1...4 qSp_Gear1Act ... 4ActAcknowledgement idling qSp_Gearl-

dleAct

The current gear range is reported using these signals. In case of gear range
inconsistency, "spinning" is activated at next spindle task.

At control startup, the acknowledged gear range is applied to the NC.

For analog spindles (/SP/SpFunc/Sp[1]/Base/SpType "Spindle type selection”
(1040 00001)), gear shifting is not supported. For analog spindles, GTS 1 has
to be acknowledged.

Jog speed bit 0 ... bit 2 gSp_ManSpeed_00 ... 02
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These signals are effective exclusively in conjunction with the Jog spindle M3
or Jog spindle M4 signals.

Depending on the coding, the speed defined in the machine parameter /SP/
SpFunc/Sp[1]/Jog/Speed/JogSpeed[1] "Jog spindle speed" (1040 00015) is
activated. If the preselected spindle speed is not in the range of the current
gear range, it is limited to the minimum or maximum spindle speed of the ac-
tivated gear range.

Jog speed
Machine Parame- | Bit 2 Bit 1 Bit 0
ters (aSp_ Man- | (qSp_ Man- | (qSp_ Man-
Speed_02) Speed_01) Speed_00)
.../JogSpeed [1] 0 0 0
...IJogSpeed [2] 0 0 1
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Jog speed
Machine Parame- | Bit 2 Bit 1 Bit 0
ters (aSp_ Man- | (qSp_ Man- | (qSp_ Man-
Speed_02) Speed_01) Speed_00)
.../JogSpeed [3] 0 1 0
.../JogSpeed [4] 0 1 1
...lJogSpeed [5] 1 0 0
.../JogSpeed [6] 1 0 1
...lJogSpeed [7] 1 1 0
.../JogSpeed [8] 1 1 1
Tab. 9-4: Jog speed

Speed limitation SD qSp_SpeedLimit

The PLC uses this signal to activate the speed limitation entered into the sys-
tem data "/SysSpCmdData[n]/MinSpeedLimit" and "/SysSpCmdData[n]/
MaxSpeedLimit".

Signal edge 0 -->1: Applies the current content of system data and activates the
speed limitation.

1-->0: Speed limitation is switched off.
S-value specification via SD qSp_SValueSD

This signal allows to specify the spindle s-value via the system data "/
SysSpCmdData[n])/Speed" and "/SysSpCmdData[n]/OriPos".

If the interface signal "qSp_SValueSD" is set, the following restrictions apply
to the spindle functionality:

° G96 does not work!

The combination G96 and "Speed specification via SD" causes a run-
time error!

° M40 does not work!

Only speed values programmed in the channel cause an automatic gear
shift.

e SD(205,2,x) (programmed spindle speed) always provides the latest
programmed value in the part program.

Signal level  1: The content of the system date "SysSpCmdData[n]/Speed" is
used as speed signal.

The content of the system date "SysSpCmdData[n]/OriPos"
is used as orientation position.

0: The S-values given in the part program are effective.
Reference switch qSp_HomeSwitch

Transmits the signal of the reference switch to the drive if it is not directly
wired at the drive. However, this has to be configured in the drive.

= ®  The signal control word S-0-0145 has to be contained in the
master data telegram (S-0-1050.0.6)

e  Bit 0 of S-0-0400 has to be configured in the signal control
word (S-0-0145)
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Signal level  1: The reference switch is active.
0: The reference switch is inactive.

Spindle override 100 % qSp_Override100

This signal hides the spindle override. The spindle rotates at programmed

speed.
Signal level  1: The spindle override is hidden.
0: The spindle override is applied.

Override bit 0 ... bit 15 qSp_Override_00 ... 15

The current spindle speed can be influenced via the Override function. The
"Override" function is applied to the speeds programmed in the NC part pro-
gram and the speed in "Setup" mode.

This interface can be used to continuously specify 16 bits. The MTX inter-
prets the value directly as override value in 0.01%.

Customer input 1 ... 8 qSp_Custom1 ... 8

NC configurable interface that can be assigned as required.
(This option is currently not yet active)

Reducing delayed error reaction gSp_RedDelayErrClass1

This signal is related to iSp_DelayErrClass1 (delayed error reaction).
The PLC can use this signal to reduce the time up to the spindle standstill by

the NC.
= For further information, refer to the chapter "Delayed NC error re-
action for non-fatal drive errors" in the "Functional Description"
manual.
Signaledge 0 -->1: The delayed error reaction is completed. The NC stops the
spindle.

Drive On qSp_DrvOn

This signal switches on the torque in the drive when the drive is ready for op-
eration (iSp_DrvReady is set). The control loop is closed.

Resetting Drive on initiates a shutdown. If the spindle is still moving at this
point, it is set to standstill at the preset deceleration ramp and switched to
state spindle stop (M5).

When the axis is at standstill, the control loop is opened and the Drive in op-
eration signal is reset. Torque is no longer applied to the drive.

= The entire sequence does not apply to analog spindles.

Enabled for

power activation iSp_DrvPower
Connection to

power

Drive ready iSp_DrvReady

Drive under control iSp_DrvAct
Drive on qSp_DrvOn
Fig. 9-4: Drive on
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Signal level
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Example:

Mode of operation of switching on and off

When the machine is started or voltage is applied, the NC control, the servo
drive and the spindle drive start with the initialization phase.

During the initialization phase of the individual components, the digital inter-
face to communicate between the NC and the drives is established.

This digital interface corresponds to the settings of the Sercos interface.

The initialization of the Sercos interface consists of four system-internal auto-
matic phases. After the interface initialization and once the cyclic operation is
active, the Enabled for power activation signal is output.

Power can be switched on for the corresponding drives. When the power was
connected, the Drive ready signal is output.

The position control loop is closed by setting Drive on. The drive is under tor-
que and the Drive in operation signal is output.

Switching off or disconnection from the power is initiated by the PLC sequen-
tial program resetting the Drive on signal.

If the axis is still moving, it is set to standstill at the preset deceleration ramp.

At standstill, the position control loop is opened and the Drive in operation
signal is reset. Torque is no longer applied to the drive.

The power can be switched off in the next step.

The Enabled for power activation signal remains set as long as the system
components (NC and drives) are initialized.

This signal is effective in every mode when the control loop is closed and tor-
que is applied to the spindle.

It prevents the execution of a programmed or manually entered spindle mo-
tion. If "Spindle inhibit" is set, the idling speed is not carried out.

The signals "command of rotation", "direction of rotation M4" and "Spindle in
position" are not affected.

1: The spindle cannot be rotated. If a rotating motion is already
active, the spindle is stopped at parameterized deceleration.

0: The spindle rotation is not inhibited. If a command to rotate
the spindle is initiated (via the NC part program or manually)
and the appropriate gear range is active, the spindle can start
rotating immediately. If a rotating spindle was set to standstill
with "Spindle inhibit", this spindle now starts accelerating to
its initial speed.

Example:

Spindle inhibit

The machine is switched on and the control loop has already been closed. A
rotary motion (e.g. M3 S1000) has been programmed via the NC part pro-
gram.
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Drive under control  iSp_DrvAct

Turn command iSp_TurnCmd

Direction of rotation M4
iSp_TurnDirM4

Spindle stopped iSp_Stop \_Iﬁ_
Spindle inhibit qSp_DrvLock

Fig. 9-5: Spindle inhibit
The Drive in operation signal informs the PLC sequential program that the

control loop is closed. When executing the NC block, in which the rotary mo-
tion was programmed, the command of rotation signal is output.

As long as Spindle inhibit is set, the rotary motion is not performed. Direction
of rotation M4 is not set and Spindle stop is set. The direction of rotation can
only be queried a command of rotation is present.

When Spindle inhibit is reset, the programmed rotary motion is executed, the
Direction of rotation M4 is set according to the motion and Spindle stop is re-
set.

If Spindle inhibit is set again during the rotary motion, the rotary motion is
stopped and Spindle stop is set when the spindle is at standstill.

When Spindle inhibitis reset, the spindle accelerates to the previous speed
and Spindle stop is reset.

The command of rotation signal is reset when the spindle is stopped via the
M5 spindle stop function (NC part program or interface signal).

9.2.2 Input signal (NC--> PLC)

General information

C-axis active iSp_CAxAct

Signal level

= The supported scope of functions of a spindle depends on the
spindle type (machine parameter SP/SpFunc/Sp[1]/Base/SpType
"Spindle type" (1040 00001)) and other settings in the machine
parameters and drives. The signals are not set for spindles of
type "external spindle".

This signal indicates whether the corresponding spindle is in C-axis mode
(positioning interface) or in spindle mode (speed interface). Spindles, which
can be switched to C-axis mode, have a normal axis interface for C-axis
mode in addition to the spindle interface. The C-axis signal is active indicates
the relevant interface.

1: The spindle is in C-axis mode: The axis interface is valid, the
spindle interface is not operated by the NC.
0: The spindle is in spindle operation: The spindle interface is

operated by the NC. The axis interface is not valid.

C-axis switching iSp_CAxSwitch

Signal level
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This signal indicates that the spindle is currently in the switching phase be-
tween spindle mode and C-axis mode.

The command of rotation signal is always output at the same time.
1: Spindle is in the switching phase.
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0: Spindle is not in the switching phase.
Command of rotation iSp_TurnCmd

The Command of rotation, Direction of rotation M4, Spindle stop Spindle in
position signals affect each other.

The signal diagrams and explanation on the signals "spindle M3 manual”,
"spindle M4 manual", "spindle M5 manual (see Spindle M3 manual
gSp_TurnCW, page 98) and spindle inhibit (see Spindle inhibit gSp_DrvLock,
page 105), the relations are exemplarily shown.

The Direction of rotation M4 signal is output with Command of rotation.

Signal level  1: The spindle is to perform a rotary movement that is specified
via a manual specification (e.g. spindle M3 manual) or via the
NC parts program (e.g. M3 S1500). The prerequisite is that
the control loop is closed, i.e. the Drive in operation signal is
set.

0: The rotary motion was completed via a programmed "Spindle
stop M5" or the "Spindle M5 manual” signal (qSp_Stop).

In addition, the command of rotation is not set if Spindle is
oriented or positionedor is the gear range is shifted.

Direction of rotation M4 iSp_TurnDirM4

This signal is only effective together with the command of rotation signal (i.e.
direction of rotation M4 and command of rotation have to be in the PLC se-
quential program and linked by an AND operation.

If no command of rotation is set, the "Direction of rotation M4 signal" is irrele-
vant.

No "Direction of rotation M4" signal is output or its status remains unchanged
for the functions "Gear shifting", "Idling speed" and "Orient spindle”.

Signal level  1: If "Direction of rotation M4" and "Command of rotation" are
set, the spindle has to perform a rotary motion in counter-
clockwise direction (M4).

0: If "Direction of rotation M4" is not set and "Command of rota-
tion" is set, the spindle has to perform a rotary motion in
clockwise direction (M3).

Spindle in Position iSp_InPos

This signal is only relevant only together with the functions Orient spindle or
Position spindle.

Prerequisite:  The control loop is closed and torque is applied to the spindle
(signal Drive in operation is set).

Signal level  1; The spindle is oriented or positioned and is located in the in-
pos window defined in the drive.

0: The spindle was not oriented and/or is located in an unpara-
meterized inpos window.

Position control active iSp_PosCtrl

Signal level  1: The spindle is controlled via position interface.
0: Spindle is activated via speed interface.

Spindle reset iSp_Reset

This signal indicates that the spindle accepted the control reset task and that
the spindle is again ready to accept new motion specifications.
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Speed reached iSp_ProgSpReach

Signal level  1:

Speed limited iSp_SpLim

MTX 15VRS PLC Interface

The speed at the spindle corresponds to the programmed
spindle speed and/or is in the speed tolerance range speci-
fied for each spindle by the superimposition of the machine
parameters /SP/SpFunc/Sp[1]/SpeedWin/AbsWin "Speed
reached' window in min*-1" (1040 00020) and /SP/SpFunc/
Sp[1)/SpeedWin/PercWin "'Speed reached" window in %
(1040 00021)".

If the speed is limited by programmed speed limits or gear
range speed limits, this signal is output when the set limit is
reached. In addition, the position of the override switch is tak-
en into account.

The spindle speed is not in the speed tolerance band.

This signal indicates that the programmed speed is limited by the active gear
range or by the programmed spindle speed limit (SMin, SMax).

Signal level  1:
0:
Spindle stop iSp_Stop

Programmed spindle speed is limited.
Programmed spindle speed is not limited.

This signal relates to the spindle speed.

For Sercos spindles, this signal is only generated if bit 0 of the Sercos ident
number S-0-0331, Status n_act = 0 is transferred cyclically from the drive to
the NC via the S-0-144.

Signal level  1:

M5 was executed (via NC part program or interface) or the
speed 0 (S0) was set via the NC part program or the Spindle
inhibit or Override 0 were set.

The spindle is rotating.

= For Sercos spindles, note the Sercos ident numbers S-0-0124,
Standstill window.

For external and analog spindles with encoder, note the machine
parameter SP/SpFunc/Sp[l/SpeedWin/StandstillWin "Standstill
window" (1040 00022).

Spindle oriented iSp_OrientateFinish

Signals Orient spindle active and Spindle in position are significant together

with this signal.

The functional relation is shown in the signal diagram in Spin-

dle M19 manual qSp_Orientate, page 99.

Signal level  1:

0:

Orienting spindle active iSp_OrientateAct

The "Spindle orient" function is completed and the spindle is
in the orientation position.

The orientation function is completed and the spindle is no
longer on the position approached as "Orientation position"
before.

This signal is only effective together with the Orient spindle function. The
functional relationship is shown in detail in the signal diagram (see chapter
9.2.1 "Output signals (PLC--> NC)" on page 96).
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Signal level  1:

0:

The "Orient spindle" function has been activated via the NC
part program (e.g. by programming M19) or the qSp_Orien-

tate signal.

Spindle-related interface signals

Orient spindle is not activated.

Si operation mode bit 0 ... bit 3 iSp_SafOpMode_00 ... 03

These signals are part of the safety technology of the IndraDrive and ctrlX

DRIVE drive series.

The control reads the selected mode of the drive (P-0-3215 or P-0-3262) and
transfers it to the PLC using these outputs.

109/399

(iSp_SafOpMode_03)

(iSp_SafOpMode_02)

(iSp_SafOpMode_01)

= The safe motions SMM14 to SMM16 are not displayed in the bit
interface.
Safety mode
Safety function Bit 3 Bit 2 Bit 1 Bit 0

(iSp_SafOpMode_00)

Normal mode NO

0

0

0

0

Safe Stop 1 (EMER-
GENCY STOP)
(SS1ES)

0

0

0

1

Safe Stop 1 (SS1) /
Safe Stop 2 (SS2)

Safe motion (SMM1)

Safe motion (SMM2)

Safe motion (SMM3)

Safe motion (SMM4)

Safe motion (SMM5)

o|o|o| o| o

Safe motion (SMM13)

Tab. 9-5:

Safety mode

Status of safe position iSp_SafStatePos

This signal is part of the safety technology of the IndraDrive and ctrIX DRIVE

drive series.

A prerequisite for the "Safe absolute position" safety function is that the drive

uses this signal to report whether referencing is safe.

The signal is generated from P-0-3256, SMO encoder function: Status evalu-

ation formed.

Signal level 1:
0:

The drive is safely referenced.

No safe referencing.

Status output of controller iSp_SafCtrlOutputState

This signal is part of the "Integrated Safety engineering according to IEC

61508" function of the IndraDrive series.
The drive uses this signal to provide feedback about its safe state.
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Signal level  1: Safe drive state.
0: No safe drive state.

Selection GTS 1 ... 4 iSp_Gear1Sel ... 4Sel

Depending on the gear range selection (manual or via the NC part program),
the preselected gear range is output.

The gear range can be selected directly via the NC part program by program-
ming M41 - M44 (gear range 1 - gear range 4). The gear range is derived
from the programmed speed S .... together with automatic gear range detec-
tion M40.

If the speed ranges in the individual gear ranges overlap, the gear range with
the higher spindle drive speed is output.

In the context of gear range switching, the idling speed reached signal is im-
portant.

Behavior after After switching on or starting up the control, the gear stage is

switch-on: output, which is reported as an acknowledgement by the PLC
program via the corresponding inputs. If no gear stage is ac-
knowledged, the NC selects the highest stage configured in
the machine parameters.

If automatic gear range detection M40 is active after switch-
ing on, the gear range is only output after a speed S... has
been programmed together with a direction of rotation M3 or
M4.

Signal edge 0 -1: For SP/SpFunc/Sp[1..32]/Gear/ChangeMethod = gear ap-
plies:

The change of gear is to be performed using this edge. To
minimize the mechanical impact on the gear change, the
Spindle spinning function (if available in the spindle drive) is
activated in the spindle drive via the Sercos interface). As
soon as the idling speed is reached, the NC sets the Idling
speed reached signal. Now, mechanical switching can be
performed. After the switching operation is complete, the cur-
rent gear range must be fed back to the respective interface
Acknowledgement GTS 1 ... Acknowledgement GTS 4. Gear
switching is completed by enabling the corresponding param-
eter block via the Sercos interface.

For SP/SpFunc/Sp[1..32]/Gear/ChangeMethod = winding ap-
plies:

Use this edge to change the winding. After the switching op-
eration is complete, the currently enabled winding has to be
fed back to the respective interface Acknowledgement GTS
1 ... Acknowledgement GTS 4.

GTS switching iSp_GearChange

This signal is only effective together with the gear switching function triggered
by M-functions M40, 41, 42.

Signal level  1: A change of gear range is executed.
0: The change of gear range is completed.
Idling speed reached iSp_ldleSpeed

This signal is effective together with the gear switching function and the feed-
back signal of the current gear range.
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The spindle override setting is not taken into account when the signal is out-

put.
Signal level 1:

0:
Selection gear-idling iSp_GearldleSel

The spindle speed corresponds to the idling speed. This sig-
nal is normally used to switch gear ranges.

Idling speed not yet reached.

Depending on the gear selection (manual or via the NC part program), the
preselected gear range or idling position of the gear is output.

Via the NC part program, the idling position of the gear can be selected di-
rectly by programming the M48 function. Neither a M3 or M4 direction of rota-
tion, Orient spindle M19 nor a spindle speed S... may be programmed togeth-

er with M48.

In this context, the Idling speed reached signal is also important.

Signaledge 0 -->1:

1-->0:
Tool limitations active iSp_ToolLimAct

This signal edge is used to switch the gear to idle position .
To minimize the mechanical impact of the gear change, the
Spindle spinning function - if available in the spindle drive - is
activated in the spindle drive via the Sercos interface.

As soon as the spinning speed (possibly accompanied by a
pendulum motion) is reached, the NC sets the Idling speed
reached signal and the mechanical switching can be carried
out.

After switching, the idling position of the gear has to be fed
back to the Idle gear acknowledgement interface. Gear
switching is now completed.

The "gear switching in idling position" function is deselected.

This signal indicates that tool-specific limitations are active.

IS

For more information, refer to the "MTX Functional Description
Basics" in the chapter "Spindle functions" under "Tool-specific
spindle limitations".

Signal level 1:
0:
Spindle override 0 % iSp_Override0

Tool limitations active.
Tool limitations are not active.

This signal indicates that the override of the spindle is set to 0 % and that no
"Override 100 %" has been selected using the interface (qSp_Override100).

Signal level  1:
0:

Spindle override 100 % iSp_Override100

0 % is applied to the spindle.
A value not equal to 0 % is applied to the spindle.

This signal indicates that the override of the spindle is set to 100 % and/or
that "Override 100 %" has been selected using the interface (qSp_Over-

ride100).
Signal level  1:

0:

A value of 100 % is applied to the spindle.
Less than 100 % are applied to the spindle.

R911400172_Edition 04 Bosch Rexroth AG



112/399 MTX 15VRS PLC Interface

Spindle-related interface signals

SCS signal status 0 ...15 iSp_ScsState00 ... 15

In the signal status word (Sercos parameter S-0-0144), the configured bit sig-
nals from the cyclic telegram of the spindle drive are transmitted to the NC.

The status signals can be configured in the parameter S-0-0026. To transmit
the signals in the cyclic telegram, apply the parameter S-0-0144 to the config-
uration list of the drive telegram (S-0-0016).

Example:

Configuration:
e  S-0-0026 = (330, 331,0, 333, 0, 335, 336, 337,0,0,0,0,0,0,0, 0):
Configuration of the signal status word
e  S-0-0016 = (40, 144):
Configuration of the drive telegram
The following status messages are assigned to the individual signals:
iSp_ScsState00: S-0-0330 message Nye= Neom
iISp_ScsState01: S-0-0331 message n,= 0
iSp_ScsState02: -
iSp_ScsState03: S-0-0333 message My 2 Myy, a5 "symbol_p"
iSp_ScsState04: -
iISp_ScsState05: S-0-0335 message Ngom™Niim
iISp_ScsState06: S-0-0336 message In Position
iSp_ScsState07: S-0-0337 message P 2 Py, 45 'symbol D
NC-A7.0: -
NC-A7.1:-
NC-A7.2: -
NC-A7.3: -
NC-A 7.4:
NC-A7.5: -
NC-A7.6: -
NC-A7.7:-

= For a detailed description of all status messages available, refer
to the Sercos interface specification.

Customer output 1 ... 8 iSP_Custom1 ... 8

NC configurable interface that can be assigned as required.
(This option is currently not yet active)

No. of coupling bit 0 ... bit 2 iSp_Couplelndex_00 ... 02

When spindle coupling is active, this signal is used to output the coupling
number for each member of a group of coupled spindles.

Spindle is master iSp_Master

This signal indicates the master of a group of coupled group.
1: Spindle is master.
0: Spindle is slave.
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Coupling error iSp_CoupleErr

If spindle coupling is active (see iSp_Couplelndex_00 - 02), this signal pro-
vides information on the current state of the group of coupled spindles for the
master spindles (iSp_Master is set).

Signal level  1; An error was reported in the coupling link. Clear this error by
a "spindle reset" of the master spindle or an "overall reset".

0: The couple link is in normal state.
Synchronous run 1 iSp_Synchr1

If spindle coupling is active (see iSp_Couplelndex_00 - 02), this signal pro-
vides the following information on the angular offset for slave spindles
(iSp_Master is not set).

Signal level  1: The synchronous run window not violated and a programmed
angular offset has been executed.

0: The synchronous run window is violated or a programmed
angular offset is just being executed.

Synchronous run 2 iSp_Synchr2

If spindle coupling is active (see iSp_Couplelndex_00 - 02), this signal pro-
vides the following information on the error window for slave spindles
(iISp_Master is not set).

Signal level  1: The synchronous run error window is not violated.
0: The synchronous run error window is violated.

Delayed error reaction Sp_DelayErrClass1

This signal is related to iSp_DrvErrClass1 (error of state class 1).

If the function "Delayed NC error reaction for non-fatal drive errors" is ena-
bled, this signal is set together with iSp_DrvErrClass1.

= For further information, refer to the chapter "Delayed NC error re-
action for non-fatal drive errors" in the "Functional Description"
manual.

Signal level  1: A non-fatal drive error occurred and the drive provides time
for the PLC and the NC to perform a coordinated motion
standstill.

0: No delayed error reaction is active or the delayed error reac-
tion is completed.
Error of state class 1 iSp_DrvErrClass1

This signal reports an error of state class 1 (drive switch-off with lock) and is
a copy of the corresponding signal in the Sercos drive status word of the
drive in question. Locking can only be canceled by the command "Reset
state class1" which is set automatically by the NC at control reset.

The pending error can be evaluated manually via the NC user interface or au-
tomatically by direct PLC reading S-0-0011.

Parameter S-0-0011 consists of two bytes and is structured as follows:

Bit 0: -
Bit 1: Amplifier switch off temperature S-0-0203
Bit 2: Motor switch off temperature S-0-0204
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Bit 3: -
Bit 4: Control voltage error
Bit 5: Feedback error (encoder, measuring system)
Bit 6: Error in electronic commutation system
Bit 7: Overcurrent
Bit 8: Overvoltage
Bit 9: Undervoltage error
Bit 10: Phase error in power supply
Bit 11: Excessive controller deviation S-0-0159
Bit 12: Communication error
Bit 13: Position limit value exceeded S-0-0049
Bit 14: -
Bit 15: Manufacturer-specific error S-0-0129
Tab. 9-6: Structure of parameter S-0-0011
= This signal is only generated for Sercos spindles (/SP/SpFunc/
Sp[1]/Base/SpType "Spindle type" (1040 00001)).
Signal level  1: A state class 1 error is present.
0: There is no state class 1 error present.
= For more information on the errors of state class 1, refer to the in-

terface specification.

Change in state class 2 iSp_DrvChangeClass2

This signal reports a change of state class 2 (switch off prewarning) and is a
copy of the corresponding signal in the Sercos drive status word of the drive
in question.
The bit is set when state class 2 is modified and reset after reading the status

via the parameter S-0-0012. It can be read manually via the NC user inter-
face or automatically by direct PLC reading of S-0-0012.

The parameter S-0-0012 consists of two bytes and contains the following

warnings:
Bit 0: -
Bit 1: Amplifier overtemperature warning S-0-0311
Bit 2: Motor overtemperature warning S-0-0312
Bit 3
to 14: )
Bit 15: Manufacturer -specific warning S-0-0181
Tab. 9-7: Warnings of parameter S-0-0012

The State class 2 mask (S-0-0097) can be used to mask the switching off
prewarnings with regard to its effect on the change bit.
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This signal is only generated for Sercos spindles (/SP/SpFunc/
Sp[1]1/Base/SpType "Spindle type" (1040 00001)).

Change in state class 3 iSp_DrvChangeClass3

This signal reports a change of state class 3 (messages of operating states)
and is a copy of the corresponding signal in the Sercos drive status word of
the drive in question. The bit is set when state class 3 is modified and reset
after reading the status via parameter S-0-0013. It can either be read man-
ually via the NC user interface or automatically by direct PLC reading of

S-0-0013.

Parameter S-0-0013 consists of two bytes and contains the following mes-
sages:

Bit O: Nact™ Neom S-0-0330
Bit 1: Nget =0 S-0-0331
Bit 2: | Nact | <1 Ny | §-0-0332
Bit 3: | Md | = | Md, | S-0-0333
Bit 4: | Md | 2 | Mdjin, | S-0-0334
Bit 5: [ Neom | > | Niim | S-0-0335
Bit 6: In Position S-0-0336
Bit 7: [P|2]|Py| S-0-0337
Bit 8: -

Bit 9: Nt 2 Min. spindle speed S-0-0339
Bit 10: | nget | 2 max. spindle speed S-0-0340
Bit 11: In position rough S-0-0341
Bit 12: Target position reached S-0-0342
Bit 13: Interpolator stopped S-0-0343
Bit 14: -

Bit 15: Manufacturer-specific operating states S-0-0182
Tab. 9-8: Messages of parameter S-0-0013

The "State class 3" mask (S-0-0098) can be used to mask the operating
states with regard to its effect on the change bit.

This signal is only generated for Sercos spindles (/ISP/SpFunc/
Sp[1]1/Base/SpType "Spindle type" (1040 00001)).

Test mode (dry run) iSp_DryRun

This signal indicates whether a spindle has been switched to test mode. In
test mode, a spindle is still interpolated internally. However, the calculated
command values are only shown on the display and not transmitted to the
drive.

The test mode can be automatically activated for unconnected drives (no
Sercos ring present) via a softkey or via the machine parameter 1001 00010 /
MAIN/Dr[1)/EnablVirtMode "Virtual drive".
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Enabled for power activation iSp_DrvPower

Signal level

Drive ready iSp_DrvReady

Signal level

This signal is closely related to the signals Starting lockout, Drive on, Drive
ready and Drive in operation.

The functional relationship is shown in detail in the signal diagram for the sig-
nal Starting lockout (Drive On qSp_DrvOn, page 104) .

1: The initialization of the Sercos interface, the spindle drive
and the NC control are completed and no errors are present.
This signal is a prerequisite to connect power to the drive.

0: The power cannot be connected at the drive.

This signal is only generated for Sercos spindles (/SP/SpFunc/
Sp[1]/Base/SpType "Spindle type" (1040 00001)).

This signal is closely related to the signals Starting lockout, Drive on, Enabled
for power activation and Drive in operation.

The functional relationship is shown in detail in the signal diagram for the sig-
nal Starting lockout (Drive On qSp_DrvOn, page 104) .

1: Power is connected to the corresponding drive. The signal
remains set as long as the power is not switched off.

0: No power is connected to the drive.

This signal is only generated for Sercos spindles (/SP/SpFunc/
Sp[1]/Base/SpType "Spindle type" (1040 00001)).

Drive in operation iSp_DrvAct

Signal level

Bosch Rexroth AG R911400172_Edition 04

This signal is closely related to the signals Starting lockout, Drive on, Enabled
for power activation and Drive ready.

The functional relationship is shown in detail in the signal diagram for the sig-
nal Starting lockout (Drive On qSp_DrvOn, page 104) .

This signal is only generated for Sercos spindles (/SP/SpFunc/
Sp[1]/Base/SpType "Spindle type" (1040 00001)).

1: The control loop is closed and the drive is under torque. The
spindle can be rotated unless it is not locked by any other
function, e.g. Spindle inhibit.

0: The control loop is open and the drive is not under torque.

= When changing from logic 1 to logic 0, spindle stop (M5) is trig-
gered NC-internally.
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10 Auxiliary functions

10.1 General information

Aukxiliary functions are programmed in the NC part program.

All bit-coded auxiliary functions programmed in an NC block are mapped in
parallel to flags.

Output of non-bit-coded auxiliary functions can be preset using machine pa-
rameter /AUXF/OutBehav/OutBehavMode "Output mode of the auxiliary func-
tions" 301000015:

0: Only bit-coded auxiliary functions are output in parallel.

1: All auxiliary functions of an NC block are output in parallel.
Parallel data transfer avoids machine downtimes.

The following conventions apply to auxiliary functions.

e  Every channel has several auxiliary functions. The names (auxiliary
function types) of auxiliary functions (M, S, T, ...) are specified in ma-
chine parameter /AUXF/ClassDef/Class[1]/AuxFuncName "Names of
auxiliary functions" (3010 00030).

®  An auxiliary function can be mapped as a
—  Bit-coded auxiliary function
—  32-bit BCD-coded auxiliary function
—  64-bit BCD-coded auxiliary function
—  INTEGER-coded auxiliary function (32 bits)
—  FLOAT-coded auxiliary function (32 bits)
—  DOUBLE-coded auxiliary function (64 bits)

on an operand range (machine parameter /AUXF/ClassDef/Class[1])/
EnablAuxFunc, /AUXF/ClassDef/Class[1]/AuxFuncChDep, /AUXF/
ClassDef/Class[1]/Bit, /AUXF/ClassDef/Class[1]/Bcd32, /AUXF/Class-
Def/Class[1)/Int, /AUXF/ClassDef/Class[1]/Float, = /AUXF/ClassDef/
Class[1]/Double "Classes of auxiliary functions" (3010 00040)). These
auxiliary functions can be defined both channel-dependently and chan-
nel-independently.

®  For each channel, several auxiliary function types can be declared as
bit-coded auxiliary functions (machine parameter /AUXF/ClassDef/
Class[1]/AuxFuncName "Names of auxiliary functions" (3010 00030)),
e.g. the auxiliary function with the designation M and the auxiliary func-
tion with the designation H.

® The start addresses of bit-coded auxiliary functions are set individually
for each channel in machine parameter /AUXF/Piclf/ChDep/Chif[1]}/
AddrChDepBit "Addresses of the channel-specific bit-coded auxiliary
functions" (2060 00009).

e  The output of the auxiliary functions is asynchronously with regard to the
procession of the IEC tasks. This means that also within PLC proces-
sion, an auxiliary function can be transferred by the CNC to PLC in the
flag area.

If an auxiliary function is output within a PLC cycle and has already
been acknowledged, the auxiliary function output cannot be recorded
using trace function, since this record is only carried out at the end of
the PLC task.
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®  For this reason, auxiliary functions of type Double must always be de-
fined so that they require acknowledgement to ensure the consistency
of the auxiliary function value.

Furthermore, the values of the auxiliary function can only be accessed
before the acknowledgement was carried out. The value can change in-
consistently after the acknowledgement!

®  Only the change signal (bit 0) may be reset to acknowledge non-bit-co-
ded auxiliary functions.

e |[f several auxiliary functions that are not bit-coded and of the same type
are defined, they are all stored one after the other within the flag area.
The parameter index (Macoda ID 3010 00080 ) defines where the auxili-
ary functions of a type are located. The index always starts with 0.

Assignment of auxiliary function types and addresses in the flag area:

Macoda ID for flag address
NC PLC IEC type Channel-de- | Channel-inde-

pendent pendent
32bitBCD |DWORD | MT_AuxFuncBCD32_t |2060 00010 |2060 00003[6]
64 bit BCD ngig; MT_AuxFuncBCD64_t |2060 00011 2060 00003[7]
INTEGER |DINT MT_AuxFuncint_t 2060 00012 | 2060 00020[1]
FLOAT REAL MT_AuxFuncReal_t 2060 00013 | 2060 00020[2]
DOUBLE LREAL MT_AuxFuncLReal_t 2060 00014 | 2060 00020[3]
Tab. 10-1: Auxiliary function types

Bit-coded auxiliary functions

Auxiliary functions are most often required in the PLC sequential program in
the form of individual signals. In this way, for example, the coolant is switched
on/off, a clamp is opened/closed or a cylinder is extended/retracted.

Auxiliary functions are programmed in the NC part program in order to trigger
these functions. The decoded auxiliary functions are mapped on an operand
range (e.g. flags). The absolute size of this range is dependent on the num-
ber of auxiliary functions which are to be decoded as well as on the number
of channels (machine parameter /MAIN/NofCh "Number of channels" (9040
00001)).

The start address of the operand range is defined for each channel in ma-
chine parameter /AUXF/Plclf/ChDep/Chlif[1]/AddrChDepBit "Addresses of the
channel-specific bit-coded auxiliary functions" (2060 00009).

Example:

Bit-coded auxiliary functions

3 channels are defined in the NC. For each channel, 128 (machine parame-
ter /AUXF/NofAuxFunc/ChDep/ChDepBit "Number of auxiliary functions [2]"
(3010 00010)) decoded auxiliary functions of type M are declared (machine
parameter /AUXF/ClassDef/Class[1]/AuxFuncName "Names of auxiliary func-
tions" (3010 00030)); the operand range is to be at maker M200.0 for channel
0 (machine parameter /AUXF/PIclf/fChDep/ChlIf[1}/AddrChDepBit "Addresses
of the channel-specific bit-coded auxiliary functions [1]" (2060 00009)). The
auxiliary functions of the remaining channels follow one another (machine pa-
rameter /AUXF/PIclf/ChDep/Chlif[2)/AddrChDepBit "Addresses of the chan-
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nel-specific bit-coded auxiliary functions [2]" (2060 00009) -> M240, Machine
parameter /AUXF/PIclf/ChDep/Chif[3]/AddrChDepBit "Addresses of the chan-
nel-specific bit-coded auxiliary functions [3]" (2060 00009) -> M280).

Owing to these parameters, the flag field has the following structure:

Channel M-function Flag field
M31... MO M203.7 ... M200.0
° M128... M96 M215.7 ... M212.0
M31... MO M243.7 ... M240.0
1 M128... M96 M255.7 ... M252.0
M31... MO M283.7 ... M280.0
2 M128... M96 M295.7 ... M292.0
Tab. 10-2: Structure of the flag field

In this example, a 16-byte flag field is defined for every channel. In these flag
fields, every bit-coded auxiliary function occupies one flag.

The bit-coded auxiliary functions may require acknowledgement or may not
require acknowledgement as is defined in the machine parameter /AUXF/
BitAckn/Byte000_015/Byte000 ... /AUXF/BitAckn/Byte176_191/Byte191 "re-
quirement of acknowledgement of bit-coded auxiliary functions" (3010
00020).

Acknowledgement is made by the PLC user program resetting the respective
bit-coded auxiliary function.

As long as an auxiliary function which requires acknowledgement is not reset
by the PLC user program, the following NC block will not be executed.

Auxiliary functions which do not require acknowledgement must likewise be
reset by the PLC user program to detect the changed signal level from logic 0
to logic 1 when the auxiliary function is output again.

Bit coded auxiliary functions are first and foremost channel related, i.e. the
assigned bit is set on the channel concerned. With M10, for example, the
11th bit of the channel on which the auxiliary function was output is set.

Depending on the application, operation of the PLC user program can be
simplified by assigning a global effect to some bit coded auxiliary functions.

For this purpose, a specific auxiliary function of a random channel is as-
signed to the global auxiliary function in the flag field.

10.3 Non-bit-coded channel-independent auxiliary functions

Apart from the bit-coded format (e.g. of type M), auxiliary functions can also
be output in BCD code with 32 or 64 bits or as a binary value in INTEGER
(32 bit), FLOAT (32 bit) and DOUBLE (64 bit) formats (such as auxiliary func-
tions of type S).

Non-bit-coded, channel independent auxiliary functions are not assigned to
any specific channel and therefore have the same effect on every channel.

An operand area is defined for every non bit-coded type of auxiliary function.
Every operand area has either 8 bytes (32-bit BCD, INTEGER and FLOAT
value) or 12 bytes (64-bit BCD and DOUBLE value).

The address position of these areas is defined in machine parameter /AUXF/
Plclf/Chindep/AddrChindepBcd32 "Operand address (general)" (2060
00003)or IAUXF/PIclf/Chindep/AddrChindeplnt, IAUXF/PIclf/Chindep/
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AddrChindepFloat, /AUXF/PIclf/Chindep/AddrChindepDouble "Operand ad-
dresses: INTEGER, FLOAT, DOUBLE" (2060 00020) defined as offset in the
flag area.

Example:

Non-bit-coded channel-independent auxiliary functions

The "S" auxiliary function has been declared to be a 32 bit-coded auxiliary
function.

The start address of the flag field of the "S" auxiliary function is to begin at
the M20 flag byte.

Marker M23 Marker M22 Marker M21 Marker M20

Reserved Reserved Reserved control code

Marker M27 . Marker M24

MSB 32 bit BCD value LSB
Fig. 10-1: Starting address for the flag field

The control code in flag byte M20 has the following significance:

Marker M20
control code

Bit 0 Change signal

Bit 1 Sign (only BCD-coded)
Bit2 reserved

Bit 3 reserved

Bit4 reserved

Bit5 reserved

Bit 6 reserved

Bit 7 reserved

Fig. 10-2: Control code flag byte M20

The example above shows that when a BCD-coded auxiliary function is out-
put to the flag field byte M24 through M27, the BCD value is transferred and
the M20.0 change signal is set. The PLC user program must acknowledge
the output of the auxiliary function by resetting the change signal on flag
M20.0.

If the auxiliary function has been programmed with a negative sign in the part
program, the M20.1 flag is also be set.

All BCD-coded auxiliary functions have the same structure as shown in the
example above. For 64 bit auxiliary functions, the total length of the corre-
sponding flag fields is 12 bytes instead of 8 bytes.

10.4 Non-bit-coded channel-dependent auxiliary functions

Bosch Rexroth AG R911400172_Edition 04

In addition to the non-bit-coded, channel-independent auxiliary functions,
these auxiliary functions can also be defined as being channel dependent; in
this case, a flag area with the corresponding auxiliary function is assigned to
every channel.
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The address position of these areas is defined separately for every channel
as an offset in the flag area in the machine parameters (-1: auxiliary function
area is not used):

/AUXF/PIclf/ChDep/Chif[1]/AddrChDepBcd32 "Addresses of the chan-
nel-specific 32 bit BCD-coded auxiliary functions" (2060 00010)

/AUXF/PIclf/ChDep/ChIf[1)/AddrChDepBcd64 "Addresses of the chan-
nel-specific 64 bit BCD-coded auxiliary functions" (2060 00011)

/AUXF/PIclf/ChDep/Chif[1]/AddrChDeplInt "Addresses of the channel-
specific INTEGER-coded auxiliary functions" (2060 00012)

/AUXF/PIclf/ChDep/ChIf[1)/AddrChDepFloat "Addresses of the channel-
specific FLOAT-coded auxiliary functions” (2060 00013)

/AUXF/PIclf/ChDep/Chlif[1])/AddrChDepDouble "Addresses of the chan-
nel-specific DOUBLE-coded auxiliary functions" (2060 00014)

Example:

Non-bit-coded channel-dependent auxiliary functions

The "T" auxiliary function has been declared to be a channel dependent IN-

TEGER coded auxiliary function.

The start address of the flag field of the "T" auxiliary function is to begin:
e atflag field M112 in channel 0

e atflag field M120 in channel 1

e atflag field M128 in channel 2

Marker M115 Marker M114 Marker M113 Marker M112
Reserved Reserved Reserved control code
Marker M119 . Marker M116
MSB 32 bit INTEGER value LSB
Fig. 10-3: Channel-dependent INTEGER auxiliary function of channel 0

Marker M123
Reserved

Marker M122
Reserved

Marker M121
Reserved

Marker M120
control code

Marker M127
MSB

32 bit INTEGER value

Marker M124
LSB

Fig. 10-4:

Channel-dependent INTEGER auxiliary function of channel 1

Marker M131
Reserved

Marker M130
Reserved

Marker M129
Reserved

Marker M128
Control code

Marker M135
MSB

32 bit INTEGER value

Marker M132
LSB

Fig. 10-5:

Channel-dependent INTEGER auxiliary function of channel 2

The control code in flag byte M20 has the following significance:
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Control code

Bit 0 Change signal

Bit 1 Sign (not relevant here because not BCD-coded)
Bit2 reserved

Bit 3 reserved

Bit4 reserved

Bit5 reserved

Bit6 reserved

Bit7 reserved

Fig. 10-6: Confrol code flag byte M20

The example above shows that when an INTEGER coded auxiliary function
"T" is output in channel 1 to the flag field with bytes M124 through M127, the
binary value is transferred and the M120.0 change signal is also set. The
PLC user program has to acknowledge the output of the auxiliary function by
resetting the change signal on flag M120.0.

All non-bit-coded auxiliary functions have the same structure as shown in the
example above. For 64-bit auxiliary functions, the total length of the corre-
sponding flag fields is 12 bytes instead of 8 bytes.
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11 Connecting digital I/Os

Profibus DP interface

Access to digital 1/0s from the PLC user program is adapted in the machine
parameters of group 4075. The assignment of the I/O signals in the PLC and
the use of the PLC addresses are set.

An extension card with digital I/Os is available for the MTX. Furthermore, de-
centralized |/Os via Profibus DP are possible.

The MTX has a Profibus DP interface which can be used as a DP master in-
terface .

This interface connect decentralized Profibus DP periphery components.

The Profibus DP creates the I/O configuration via the IndraLogic user inter-
face. The "DPConfi" diagnostic tool can be used to analyze errors.

= An error reported by the DP master in the DP master status does
not always force the PLC to stop. If error reaction is required, it
has to be programmed in the PLC user program.
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Program function blocks

General structure of program function blocks

The integrated program function blocks can be called cyclically and parame-
terized by the PLC sequential program.

If a function block is called several times before the data from the previous
call has already been returned, ensure that another function block instance is
used.

An error code is output if an error occurs while executing the function and if it
cannot run properly. Errors can be caused by incorrect parameterization such
as an invalid channel number. System-internal errors can occur, which are al-
so displayed with a corresponding code.

The error code has a length of two bytes.

In the error code, error type or error state are represented with a signed num-
ber.

There are two cafegories of errors and stales:
1. General errors and states

These are errors and states caused when calling a function with incor-
rect parameter settings or due to NC-internal errors.

2. Function-specific errors and states

These are errors and states as acknowledgement after the execution of
a function.

= Some of the error messages are function-specific. These are ex-
plained in the description of the respective function.

Error codes are defined by Bosch Rexroth and are updated as re-
quired with further developments.

The function starts when "Start" is set and "Active" is not set. If "Start" is not
reset using the PLC sequential program, it is reset when the function has
been completed. "Active" is set until the function is completed. As soon as
data is returned, the function is completed and "Active" is reset. The function
can be completed within one call.

The programming example of the first program function block is shown in the
PLC programming languages LD, FBD , IL and ST. All other programming
examples are shown only in LD.

Reading actual axis values (MT_ScsPos)

Function

This program function block provides the actual values of all axes at the time
of request.

The actual axis value returned is scaled to 0.1 ym and represented as integer
with four bytes.

When calling the block cyclically, ensure that the block is not called unneces-
sarily often, thus placing an unnecessary load on the rest of the system. This
can be achieved, for example, by means of timer programming, time-control-
led blocks or by calling the block only in every nth cycle.

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.
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MT_ScsPos
—— Start: BOOL Active: BOOL |—
— Chan: INT Error: BOOL |—
—— DestAddr: UDINT ErrorNo: INT |—
— Size: DINT NofElem: INT |—
Fig. 12-1: MT_ScsPos function block

Function block parameters  The function block is called with the following parameters:

Start: Flag for new request
Chan: Desired channel number
DestAddr: Address for data (ADR(<Variable>))

Size: Max. size of the memory for the data in bytes
(SIZEOF(<Variable>)

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

NofElem:  Number of returned elements

= This function block provides the actual values of all axes irrespec-
tive of the transferred channel number.

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

12.2.2  Configuration example

Three axes are defined in channel 1. The actual axis values are to be queried
with the positive edge of the PLC input %1X40.2.

The task is triggered with a rising edge at the %I1X40.2 input.

Given these specifications, the MT_ScsPos program function block call can
be structured as follows:

Program example in ST (declaration)

VAR

R_TRIG Inst : R Trig;
StartGetAxPos : BOOL;
waitForData : BOOL;
Channel : INT;
AxesPos : ARRAY[0..2] OF DINT;
GetAxesPos : MT_ScsPos;
AxPos X : DINT;
AxPos Y : DINT;
AxPos_7Z : DINT;
END VAR
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Program example in ST (implementation)

(* Definitions *)

Channel := 1;
AxPos X := 0;
AxPos_ Y := 0;
AxPos_7Z := 0;

(* Requesting the axis positions via a rising edge of IX 40.2 *)

R_TRIG Inst ( CLK := %IX40.2 );
StartGetAxPos := R _TRIG Inst.Q;

(* Requesting the axis positions *)
GetAxesPos (Start:=StartGetAxPos, Chan:=Channel,

DestAddr:=ADR (AxesPos), Size:=SIZEOF (AxesPos));

(* Set waitForData flag as long as the function is active ¥*)

IF ( GetAxesPos.Active = TRUE ) THEN

waitForData := GetAxesPos.Active;

END IF

IF ( GetAxesPos.Active OR NOT waitForData ) THEN
RETURN;

END IF

(* Reset waitForData flag *)
waitForData := FALSE;

(* Error handling when the error occurs *)
IF ( GetAxesPos.Error = TRUE ) THEN
(* Error handling *)
RETURN;
ELSE
IF ( GetAxesPos.NofElem >= 3 ) THEN
(* Save new axis position *)
AxPos X := AxesPos[0];

AxPos_Y - AxesPos[1];
AxPos_7 := AxesPos[2];
END IF
END IF
12.2.3  Status messages

12.3
12.3.1

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

1: Invalid channel number

-6: Currently there are no resources available to transmit the task

-3: Data overflow: Only the number of data the memory can save is re-
turned

-1: general parameter error

Program selection/deselection (MT_ProgSel)

Function

This program function block allows to select and deselect an NC part pro-
gram via the PLC sequential program.

Mode 3 (Program change) allows another program to be selected without re-
setting the modal functions. This can be used, for example, to select a new
program while the spindle is running if "M5" is removed in the switch-on
block. The prerequisite for this is that the last program has been completed or
has not yet been started.
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The external program selection/deselection function block can be called ab-
solutely or conditionally. If several channels are activated, the function block
can also be called several times per PLC cycle.

MT_ProgSel

— Start: BOOL Active: BOOL —
— Chan: INT Error: BOOL |—
—— Mode: USINT ErrorNo: INT ——
— ProgramName: STRING(127)

—— ProgramNumber: DINT

—{ StartBlock: STRING(31)

—— EndBlock: STRING(31)

Fig. 12-2: Function block program selection/deselection

The function block is called with the following parameters:

Start: Flag for new request
Chan: Desired channel number
Mode: 1 program selection

2 program selection with automatic deselection of the old program
3 program change

4 program deselection
ProgramName: Program name (incl. path)

If an empty string is transferred in the parameter ProgramName, the program
number (with a preceding "P") is used as program name. The MT_ProgSel
function block converts the program number into ASCII characters, since the
part programs in the MTX are stored according to their characters and not
numerically.

If a program to be selected is specified by the program name (ASCII string),
ensure that the program name is limited to 30 characters (including the NUL
ASCII character as end identification).

For programs that have to be linked (programs or subroutines that contain
CPL instructions), only 28 characters are permitted, since two additional
characters are required for the extension in the link table.

If the search path to select a program is to be different from the NC-internal
search path defined in the machine parameters, the respective directory con-
taining the program can be transferred together with the program name.
However, the total length of 127 characters must not be exceeded. For exam-
ple, to ensure that the "test.cpl" program is always selected from the user FE-
PROM, the program name to be transferred has to be "/usrfep/test.cpl".

ProgramNum-  Program number

ber:
StartBlock: Starting block (empty string: no starting block)
EndBlock: End block (empty string: no end block)
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The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been pro-
cessed without errors

ErrorNo: Error code: only valid if Error = TRUE

An NC part program can only be selected if Automatic mode is active.

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as the program has
been selected/deselected, the function is completed and "Active" is reset.

The Mode parameter specifies whether a program is selected or an already
active program is to be deselected.

To deselect a program, only the channel number has to be specified. The
channel number is always entered as integer.

If an empty string is transferred to the parameter ProgramName, the program
number (with a preceding "P") is used as the program name. The MT_Prog-
Sel function block converts the program number into ASCII characters, since
the part programs in the MTX are stored according to their characters and not
numerically.

If the selection of the program is specified via the program name (ASCII
string), it has to be ensured that the program name does not contain more
than 29 characters and that the character string is terminated with the ASCII
character NUL. If the program is not to be selected according to the search
path defined in the machine parameters within the NC, the program name
can be transferred with the desired directory. However, the total length of 30
characters must not be exceeded. For example, to ensure that the "test.cpl"
program is always selected from the user FEPROM, the program name to be
transferred has to be "/usrfep/test.cpl".

If the part program is to be started at a certain block, a starting block can be
defined in addition to the program name. The starting block can be an NC
block according to DIN 66025 (always begins with "N") or a CPL block (no
"N" in front of the block number). Therefore, the starting block is defined as
character string. The starting block length is limited to 9 ASCII characters and
has to be completed with the ASCII character NUL at the end.

If the part program does not complete machining (M30) but is to terminate
before the end, an end block can be defined. The same rules as for defining
starting blocks apply to end blocks.

If a program is still active when another program is to be selected, it is suffi-
cient to select the program with mode 2 or 3. Accordingly, a prerequisite for
the automatic program deselection is that the NC is either in Ready or Stop
state.

Configuration example

The NC part program with the program name "Labor.npg" is to be activated in
channel 1.

The task is triggered with a rising edge at the %1X40.3 input.
The MT_ProgSel function block could be called as follows:
Program example in ST (declaration)

VAR

R_TRIG_Inst :

R Trig;
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StartProgSelect : BOOL;
Mode : USINT;
Channel : INT;
ProgName : STRING (31) ;
ProgramSelect : MT_ ProgSel;
activeProgSelect : BOOL;

END VAR

Program example in ST (implementation)

(* Definitions *)

Mode := 1;

Channel := 1;

ProgName := 'Labor.npg';

(* Rising edge -->StartProgSelect *)
R TRIG Inst ( CLK := %IX40.3 );
StartProgSelect := R TRIG Inst.Q;

(* Call ProgramSelect *)

ProgramSelect (Start:=StartProgSelect, Chan:=Channel, Mode:= Mode,
Programmname:=ProgName, StartBlock:='' ,EndBlock := '");

activeProgSelect := ProgramSelect.Active;

(* Error handling *)

IF ( ProgramSelect.Error = TRUE ) THEN
(* Error handling *)
END IF

12.3.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

General errors and states as acknowledgement after executing the function:

1: Invalid channel number

General errors and states occurring during program selection:

Channel is assigned

The control reset function is currently executed in the channel
Program name is too long

No reference points approached

Program cannot be opened

Error during program selection

Either a wrong or no operation mode is selected

25: Syntax error in the selected program

General errors and states occurring during program deselection:

3: The control reset function is currently executed in the channel
10: No program is selected
11: Program is running and feed hold is not present
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12.4 NC block specification (MT_NcBIk)

12.4 .1 Function

Function block parameters

This program function block allows to specify an NC block via the PLC se-
quential program. The NC channel has to be in MDI or in automatic mode.
The NC block input can be specified while the program is running provided
no axis addresses with an impact on the running machining processes are
specified. Thus, for example, command values for auxiliary axes or auxiliary
functions can be transferred to the NC.

If an NC block with an impact on the running machining process is specified
(such as feed specification or a synchronous axis programming), a syntax
error results.

The specified block has to be processed completely before another block can
be specified in the same channel.

This function block can be called absolutely or conditionally.

MT_NcBIk
— Start: BOOL Active: BOOL —
—— Chan: INT Error: BOOL —
— NcBlock: STRING(255) ErrorNo: INT |—
Fig. 12-3: MT_NcBlk function block

The function block is called with the following parameters:

Start: Flag for new request
Chan: Desired channel number

NcBlock: NC block to be executed

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

The function starts when Start is set and Active is not set. If Start is not reset
using the PLC sequential program, it is reset when the function has been
completed.

Active is set until the function has been completed, i.e. the specified block be-
came active. However, the motion does not have to be completed yet.

When an asynchronous motion is specified whose end position has not been
reached yet, it is ensured that the axis travel command is already set at the
time the function is completed.

When the function is completed, the status "Active" is reset.

The NC executes the NC block immediately after the reception without an ad-
ditional NC start signal.

12.4.2  Configuration example

The NC block "G91 X10 Y5 Z1 F10000" is to be transferred to channel 1.
The MT_NcBIk function block could be called as follows:
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Program example in ST (declaration)

VAR
R TRIG Inst : R Trig;
StartNcBlockReg : BOOL;
Channel : INT;
NcSatz : STRING (255) ;
NcBlockReq : MT NcBlk;
activeNcBlockReq : BOOL;
END_VAR

Program example in ST (implementation)

(* Definitions *)
Channel := 1;
NC block := 'G91 X10 Y5 z1l F10000';

(* Rising edge --> StartNcBlockReq *)
R TRIG Inst ( CLK := %IX41.3 );
StartNcBlockReq := R TRIG Inst.Q;

(* Call NcBlockReg *)
NcBlockReqg (Start:=StartNcBlockReq, Chan:=Channel, NcBlock:=NcSatz);

activeNcBlockReqg := NcBlockReqg.Active;
(* Error handling *)
IF ( NcBlockReqg.Error = TRUE ) THEN
(* Error handling *)
END IF

12.4.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the
function:

Invalid channel number

Channel is assigned

The control reset function is currently executed in the channel
NC block is too long

No reference points approached

NC block selection was cancelled via control reset

@ N 9 h 0D 2

Either a wrong or no operation mode is selected

25: A runtime error was detected in the NC block specification, e.g. a syn-
tax error

12.5 Extended NC block specification (MT_NcBIKEXxt)
12.5.1 Function

The program function block Extended NC block selection allows to specify
any NC block via the PLC sequential program. Via the input parameter Op-
tions, the processing of the specification on NC side can be influenced. The
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NC channel has to be in MDI or in automatic mode. The NC block input can
be specified while the program is running provided no axis addresses with an
impact on the running machining processes are specified. Thus, for example,
command values for auxiliary axes or auxiliary functions can be transferred to

the NC.

If an NC block with an impact on the running machining process is specified
(such as feed specification or a synchronous axis programming), a syntax
error results.

The specified block has to be processed completely before another block can
be specified in the same channel.

This function block can be called absolutely or conditionally.

MT_NcBIkExt
Start: BOOL Active: BOOL —
Chan:  INT Error: BOOL —
Options: MT_NcBIk_Options_t ErrorNo: INT ——
NcBlock: STRING(255)

Fig. 12-4:

Calling MT_NcBIKExt function block

Function block parameters  The function block is called with the following parameters:

Start:
Chan:
Options:

NcBlock:

Flag that executes a new request
Desired channel number

Options is of type "MT_NcBIk_Options_t" and can apply the following
values to the control of the block specification:

NO_AUTO START

No automatic start after activating the NC block. The processing of the
NC block has to be started via the signal qCh_Nc start by the PLC.

NO_CHAN CHANGE

If the transferred channel is assigned, the task is not detoured automat-
ically into the "AutoStart" channel (auxiliary channel).

PROCESS DELETE

If the block specification is executed in the channel, a program is active
(ready) or feed hold is active, it is deselected and the specified NC
block becomes active

NC block to be executed

The return parameters are:

Active:

Error:

ErrorNo:

Flag that displays whether the function is still active

Error detection: FALSE means that the function has been processed
without errors

Error code: only valid if Error = TRUE

The function starts when the Start bit is set and "Active" is not set. If the
"Start" bit is not reset using the PLC sequential program, it is reset when the
function has been completed.

Active is set until the function has been completed, i.e. the specified block be-
came active. However, the motion does not have to be completed yet.
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When an asynchronous motion is specified whose end position has not been
reached yet, it is ensured that the axis travel command is already set at the
time the function is completed. The end of the traversing motion can be re-
quested via the "iAx_InPos" interface signal.

When the function is completed, the status "Active" is reset.
If the option bit NO_AUTO_START is not set, the NC executes the NC block
immediately after the reception without an additional NC start signal.

12.5.2  Configuration example

The NC block "G91 X10 Y5 Z1 F10000" is to be transferred to channel 1 and
there should be no detour in the auto start channel.

The MT_NcBIKEXxt function block could be called as follows:
Program example in ST (declaration)

VAR
R TRIG Inst : R Trig;
StartNcBlockReq : BOOL;
Channel : INT;
NcSatz : STRING (255) ;
Options : MT NcBlk Options_t;
NcBlockReq : MT NcBlkExt;
activeNcBlockReg : BOOL;

END_VAR

Program example in ST (implementation)

(* Definitions *)

Channel := 1;

NC block := 'G91 X10 Y5 Z1 F10000';
Options := Options.NO_CHAN_ CHANGE;

(* Rising edge --> StartNcBlockReqg *)
R TRIG Inst ( CLK := %IX41.3 );
StartNcBlockReq := R TRIG Inst.Q;

(* Call NcBlockReqg *)
NcBlockReqg (Start:=StartNcBlockReq, Chan:=Channel, Options:=Options, NcBlock:=NcSatz);
activeNcBlockReqg := NcBlockReqg.Active;

(* Error handling *)

IF ( NcBlockReqg.Error = TRUE ) THEN
(* Error handling *)
END IF

12.5.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the

function:

1 Invalid channel number

2 Channel is assigned

3: The control reset function is currently executed in the channel
4 NC block is too long
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5: No reference points approached

7 NC block selection was cancelled via control reset

8: Either a wrong or no operation mode is selected

25: A runtime error was detected in the NC block specification, e.g. a syn-
tax error

12.6 Channel restart (MT_ChanRestart)

12.6.1 Function

Function block parameters

The program function block Channel restart restarts the channel from the be-
ginning of the selected main program. There is no reset. Thus, the switch-on
state is also not applied at reset.

ATTENTION: The modal states are not modified! At the beginning of the
main program, all modal functionalities used during the program have to be
reset, since all modal functions active at channel restart remain active.

This function block can be called absolutely or conditionally.

MT_ChanRestart
—skart Ackive —
—chan Error f—
—options ErrorID—
Errorldent F—
Fig. 12-5: MT_ChanRestart function block

The function block is called with the following parameters:

Start: Flag that executes a new request
Chan: Desired channel number
Options: For future extensions.

Options of type "MT_ChanRestart_Options_t".

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors.

More exact diagnostics via "ErrorlD" and "Errorldent"
Errorid: Error code: only valid if Error = TRUE

Errorident: Detailed error description (for future extensions)

The function starts when the Start bit is set and "Active" is not set. If the
"Start" bit is not reset using the PLC sequential program, it is reset when the
function has been completed.

Active is set while processing the channel restart.
When the function is completed, the status "Active" is reset.

12.6.2  Configuration example

The channel entered in "ChanNo" is to be restarted.
The MT_ChanRestart function block could be called as follows:
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Program example in ST (declaration)

VAR
R TRIG Inst : R Trig;
StartChanRestart : BOOL;
ChanNo : INT;
Options : MT ChanRestart Options t;
ChanRestartReqg : MT ChanRestart;
activeChanRestartReq : BOOL;

END VAR

Program example in ST (implementation)

(* Definitions *)

Channel := 1;

Options := 0;

(* Increasing edge --> StartChanRestart *)
R TRIG Inst ( CLK := %IX41.2 );
StartChanRestart := R _TRIG Inst.Q;

(* Call ChanRestartReq *)
ChanRestartReq (Start:=StartChanRestartReq, Chan:=ChanNo, Options:=Options);
activeChanRestartReq := ChanRestartReq.Active;

(* Error handling *)

IF ( ChanRestartReq.Error = TRUE ) THEN
(* Error handling *)
END_IF

12.6.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "Errorld" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the

function:

2: Channel restart is already active

37: A channel restart is not possible due to a channel error

38: A channel restart is invalid due to the current operation mode and the

current channel state

12.7 Temperature Compensation (MT_TempComp)
12.71 Function

This program function block allows to specify a correction value to compen-
sate the temperature impact via the PLC sequential program. The PLC pro-
gram transfers the temperature correction value for a certain number of axes
and becomes immediately active after transfer. The correction value does not
be effective depending on the position.

To prevent servo errors, the differences of the correction values must not ex-
ceed the jumping ability of the axes.

This function block can be called absolutely or conditionally.
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MT_TempComp

— Start: BOOL Active: BOOL [—
— AxisNo: INT Error: BOOL [—
—— NmbOfValues: INT ErrorNo: INT [—

—— DataAddr: UDINT

Fig. 12-6: Calling MT_TempComp function block

Function block parameters  The function block is called with the following parameters:

Start: Flag for new request
AxisNo: Physical axis index. The values are applied from now on

NmbOfVal- Number of correction values
ues:

DataAddr: Address of data (array for LREAL values)

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as the NC has acknowl-
edged the function, the function is completed and "Active" is reset.

The physical axis index has to be entered in AxisNo and the number of cor-
rection values has to be entered in NmbOfValues. On the NC side, the trans-
ferred temperature compensation values are calculated starting from the axis
with the transferred "axis index". The axis index starts at 1 for the first axis.

The temperature compensation is applied immediately by the NC.

12.7.2  Configuration example

To compensate the temperature impact, a correction value of 123 uym is to be
specified for the fourth axis and a correction value of 234 um for the fifth axis.

The task is triggered with a rising edge at the %I1X41.3 input.
The MT_TempComp function block could be called as follows:
Program example in ST (declaration)

VAR
R TRIG Inst :

StartTempComp :

FirstAxis :
TempValues :
TempCompReqg :

activeTempCompReq :

END VAR

R Trig;
BOOL;
INT;

ARRAY[0..5] OF LREAL;
MT TempComp;

BOOL;

Program example in ST (implementation)

(* Definitions *)

FirstAxis := 4;
TempValues[4]
TempValues[5]

0.123;
0.234;
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(* Rising edge --> StartTempComp *)
R_TRIG Inst ( CLK := %IX41.3 );
StartTempComp := R _TRIG Inst.Q;

(* Call TempCompReqg *)
TempCompReq (Start:=StartTempComp, AxisNo:=FirstAxis, NmbOfValues:=2,
DataAddr:=ADR (TempValues[4]));

activeTempCompReqg := TempCompReqg.Active;
(* Error handling *)
IF ( TempCompReq.Error = TRUE ) THEN
(* Error handling *)
END IF

12.7.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the

function:

16: Too many correction values (possibly displayed with the axis number)
24; Invalid axis number

33: The last correction value has not yet been applied by the interpolator

12.8 Reading machine parameters (MT_CfgData)
12.8.1 Function

This program function block provides the values of a machine parameter
block.

The variables for the values have to be specified sufficiently high to store all
individual parameters of the block.

This function block does not convert value formats. Thus, real values are re-
turned as real numbers.

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.

MT_CfgData
— Start: BOOL Active: BOOL —
— Chan: INT Error: BOOL [—
— BlkNo: UDINT ErrorNo: INT [—
— DestAddr: UDINT NofElem: INT —
— MaxSize: DINT
Fig. 12-7: Calling MT_CfgData function block
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Function block parameters  The function block is called with the following parameters:

Start: Flag for new request
Chan: Desired channel number for channel-specific machine parameters
BlkNo: Number of machine parameter block

DestAddr: Address for data

Size: Max. size of the memory for the data in bytes

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

NofElem:  Number of returned elements

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

While reading a channel-specific block, the values that refer to the channel
transferred in Chan are read. If the value transferred in Chan is -1, the control
reset of the block is returned.

For channel-independent parameters, the value in "Chan" is ignored.

12.8.2  Configuration example

The values of the machine parameter /SP/SpFunc/Sp[1])/Gear/GearStep[1]/
MaxSpAcc "Maximum spindle acceleration" (1040 00031) are to be queried
at the positive edge of the PLC input signal %1X40.7.

The task is triggered with a rising edge at the %I1X40.7 input.

Given these specifications, the MT_CfgData program function block call could
be structured as follows:

Program example in ST (declaration)

VAR
R TRIG Inst : R Trig;
StartCfgData : BOOL;
Channel : INT;
BlockNumber : UDINT;
BlockValue : ARRAY[0..2] OF DINT;
GetConfigData : MT CfgData;
activeGetConfigbata : BOOL;
MaxSpeedUp : UDINT;
END_VAR

Program example in ST (implementation)

(* Definitions *)

Channel := 1;

BlockNumber := 104000031;

(* Rising edge --> StartCfgData *)
R TRIG Inst ( CLK := %IX40.7 );
StartCfgData := R_TRIG Inst.Q;

(* Call GetConfigDbata *)

GetConfigbata (Start:=StartGetCfgData, Chan:=Channel, BlkNo:=BlockNumber,
DataAddr:=ADR (BlockValue), MaxSize:=SIZEOF (BlockValue);

activeGetConfigbata := GetConfigData.Active;
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(* Error handling *)
IF ( GetConfigData.Error = TRUE ) THEN
(* Error handling *)

END IF

(* Transfer: Save maximum spindle acceleration of the first spindle *)

MaxSpeedUp := BlockValue[l];

12.8.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-3: Data overflow: Only the number of data the memory can save is re-
turned

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the
function:

100: Invalid machine parameter number

12.9 Handwheel data (MT_Handw)

12.9.1 Function

Function block parameters
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For handwheels in relation with Profibus DP, this program function block
transfers the current handwheel value including the handwheel number to the
NC. Since the data is transmitted via the Profibus DP, the data from the input
range has to be transferred to the NC using this program function block

Before applying data, a handwheel has to be selected using a rising edge at
the respective AxisInterface (handwheel selection bits 0, 1).

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.

MT_Handw
— Start: BOOL Active: BOOL|—
—— HandwNo: USINT Error:  BOOL |—
—— HandwVal: INT ErrorNo: INT —
Fig. 12-8: Calling MT_Hanadw function block

The function block is called with the following parameters:

Start: Static signal for a new request
HandwNo: Handwheel number

HandwVal: Counter reading of handwheel
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The return parameters are:

Active: Signal that indicates whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as the data is transfer-
red, the function is completed and "Active" is reset.

12.9.2  Configuration example

The increments for the handwheel are stored starting at the input 80. They
are to be transferred to the NC as long as the input %I1X40.7 is TRUE.

The MT_Handw function block can be called as follows:
Program example in ST (declaration)

VAR
R TRIG Inst :
StartHandw :
HandwValue :
HandWheelData :

activeHandWheelData :

END VAR

R Trig;
BOOL;
INT;

MT Handw;

BOOL;

Program example in ST (implementation)

(* Definition *)

HandwValue := $IW80;

(* Rising edge --> StartHandw *)
R TRIG Inst ( CLK := %IX40.7 );
StartHandw := R TRIG Inst.Q;

(* Call HandWheelData *)
HandWheelData (Start:=StartHandw, HandwNo:=1, HandwVal:=HandwValue) ;
activeHandWheelData := HandWheelData.Active;

(* Error handling *)

IF ( HandWheelData.Error = TRUE ) THEN
(* Error handling *)
END IF

12.9.3  Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-1: General parameter error

Function-specific errors and states as acknowledgement after executing the
function:

1: Invalid handwheel number
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12.10 Sercos parameters (MT_ScsData)

12.10.1 Function

Function block parameters
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This program function block allows to read and specify a parameter value
within the drives. The format to be read or specified is a 4-byte unsigned
number (UDINT) as stored in the drives. Any conversion into another format
has to be executed in the user program.

When a value is read, the function also provides the attribute that describes
the parameter. When a value is specified for the drives, the attribute has to
be transferred as well.

When reading from the cyclic telegram (mode 4 and 5), the function block
provides the values of the ident number from all applied drives as array of
UDINT, whereas the value 16#8000000 is provided for drives in which the
ident number is not in the cyclic telegram.

This function block can be called absolutely or conditionally.

MT_ScsData
— Start: BOOL Active: BOOL |—
— Mode: USINT Error: BOOL |—
— AxisNo: DINT ErrorNo: INT |—

StandardParam: STRING(1)
SERCOS_Param: DINT
DataAddr: UDINT
Size: DINT

Fig. 12-9: Calling MT_ScsData function block

= Repeated function block calls with data request/specification via
the service channel (non-cyclic data) can increase the required
capacity of the service channel! Therefore, the recommended in-
terval between two function block calls is 500 ms approximately!

= Using the Sercos multiplex channel accelerates the data transfer.

The function block is called with the following parameters:

Start:
Mode:

Flag for new request

1 read attribute and content of the parameter

2: Specify new value for the parameter

3: Read the attribute.

4: Read the content of the parameter from the cyclic telegram

The values are provided at a minimum temporal interval of 100 ms.
The values for all axes are provided

5: Read the content of the parameter from the cyclic telegram with
no temporal delay

The values for all axes are provided
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AxisNo: Physical axis number; relevant only for the modes 1, 2 and 3

The axis index starts at 1 for the first axis

StandardPar-  "S" = standard parameter "P" = product-specific parameter
am;

Sercos_Param: Parameter number

DataAddr: Address of data. The format of data depends on the mode transfer-

red during request:

L During Reading/specifying individual values (modes 1, 2 and
3) data of type MT_ScsData_t is returned:

TypeMT_ScsData_t
Struct
scsAtrr: UDINT; (*Parameter attribute®)
scsVal: UDINT; (*Parameter value™)
End_Struct
End_type

L While reading data from the cyclic telegram (modes 4 and 5),
the values of all axes are returned as UDINT array.

The value 16#80000000 is returned for drives which are not
defined in cyclic telegram for the transferred ident number.

Size: Memory size for the data in bytes

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been pro-
cessed without errors

ErrorNo: Error code: only valid if Error = TRUE

The function starts when Start is set and Active is not set. If Start is not reset
using the PLC sequential program, Start is reset when the function has been
completed.

Active is set until the function is completed. As soon as the data is returned/
specified, the function is completed and "Active" is reset.
12.10.2 Configuration example

The current value of the Sercos parameter S-0-0108, Feedrate override of
physical axis 1 is to be set to 50 %.

The task is triggered with a rising edge at the %IX45.0 input.

The MT_ScsData function block could be called as follows:

Program example in ST (declaration)

VAR
instScsData : MT_ ScsData;
StartScsData : BOOL;
ScsDataMode45 : ARRAY([1..250] OF DINT;
ScsDataModel23 : MT ScsData_t;// Atribute must be read before writing
Mode : USINT;
AxNo : DINT; // -1 = all exes for mode 4 or 5,
// otherwise the number of the axis
ParaType : STRING (1) ;
ParaNo : DINT;
DataAdr : UDINT;
DataSize : DINT;
END_VAR
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(* Definitions */

AxNo := 1;

ParaType := "S";// Feedrate override
ParaNo := 108;

ScsValueModel23.scsVal := 5000; // 50%
Mode := 2;

StartScsDhata := ...;

(* Determine DataAddr and DataType *)
IF StartScsData THEN

IF AxNo = -1 THEN
DataAdr:= ADR(ScsDataModed45); DataSize:= SIZEOF (ScsDataModed4b5) ;
END IF

IF AxNo > 0 AND AxNo <= 250 THEN
DataAdr:= ADR(ScsDataModel23); DataSize:= SIZEOF (ScsDataModel23) ;
END IF
END IF

(* Call instScsData *)

instScsData (Start:= StartScsData, Mode:= Mode, AxisNo:= AxNo, StandardParam:= ParaType,

SERCOS Param:= ParaNo, DataAddr:= DataAdr, Size:= DataSize,
Active=> , Error=> , ErrorNo=> );

IF instScsData.Active THEN
StartScsbhata := FALSE;
END IF

(* Error handling *)

IF instScsData.Error THEN
// error handling *)

END IF
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ooo1
Steigende Flanke -= startScshce
R_TRIG_Inst
%lH45.0 R_TRIG startScsAce
| | {
i * I (—
ooz
i Uhergabe des Achsnummer
TRLUE WMOYE
| | EN
1T EM
——AxisMo
Ubergabe des Modus: 2 -= Vorgabe eines neuen YWertes
TRUE WMOWE
1 | R
1 | EN
2 Mode
noo4
Ubergabe der ldent-Mummer
TRLUE MOWE
1 | ER
1 | EN
108 Identto
ooos
Uhergabe des SERCOS-Parameters filr den Feedrate-Override (Einheit in 0,01%)
TRLUE WMOVE
| | EN
50004 ScsParam(0]
Fig. 12-10: Calling MT_ScsData function block
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ooog
Aufrufvan GetConfigData
ScsData
startScsAce MT_ScsData activeScsAcc
1 | i {
| | Start Act { —
Mode—{Made Etrar—
ArisNo—qAxisMo ErrorMo—
'8'4{StandardParam
ldentha—4SERCOS_Param
ADR({ScsPararmy—-{Datasddr
SIZEOF(ScsParami—Size
Return, solange Funktion aktiv ist oder die Funktion nicht ge startet wiurde
oo sData Active
I I QRetum[}
activeScsAce
—/
ooos
Furicksetzen des Merkers, dass die Funktion gestartet wurde
activeScsAcc activeScsAcc
| | i
1| R
noos
Abfrage auf Fehler
ScsData.Error
|/l Return]>
ao10
Fehlerhehandlung
Fig. 12-11: Calling MT_ScsData function block

12.10.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

Bosch Rexroth AG R911400172_Edition 04

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6:
-3:

-1:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-
turned

General parameter error

Function-specific errors and states as acknowledgement after executing the

function:
3: NCS channel currently assigned
6: Parameter number unknown or invalid
O: Access conflict on service channel
14: Handshake timeout
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12.11
12.11.1

15:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
33:
40:
41:
50:
109
110
112
114
115
117
118
119
500:
501:

503:
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Busy - timeout

Transmitted date too short

Transmitted date too long

Element cannot be changed

Element can currently not be changed (incorrect startup phase)
Date smaller than minimum value

Date larger than maximum value

Operating date invalid (e.g. bit combination)

Sercos ring currently not available (startup)

Incorrect attribute received

System axis invalid or it does not exist as Sercos axis (dummy axis)
Data length exceeds size of service container

Max number of simultaneously active commands exceeded
Waiting time of the command change bit elapsed

Conversion error (conversion to Sercos representation or vice versa)
Element is password-protected

Element is transferred cyclically

Element cannot be changed

Element can currently not be changed (PM)

Element can currently not be changed (OM)

Command cannot be interrupted

Command cannot be started

Command cannot be executed

System axis not available as drive

Configuration error (system axis number and axis number in ring do not
match)

Invalid Sercos phase for the requested function

Editing Tool Lists (MT_P_DbRecList)

Function

IS

Only together with "old" tool database tables that are not XML-
based.

The "MT_DbReclList" function block has to be used for XML-
based tables.

This program function block allows to request or delete a list of tool data

blocks.
Searching for tool data blocks

To search for tool data blocks, up to seven search criteria - each linked
by logic AND operators - can be used. For unused search criteria, enter
0 in "Field".

R911400172_Edition 04 Bosch Rexroth AG



148/399

Program function blocks

Function block parameters

Bosch Rexroth AG R911400172_Edition 04

MTX 15VRS PLC Interface

e  Deleting tool data blocks

A list of data blocks to be deleted can be specified. This function block
deletes each of these data blocks by overwriting their contents with "0"
except for sector and location numbers. The tool list requested with cer-
tain search criteria can also be used for deletion. The number of data

blocks to be deleted is applied to NofElem.

The function block can be called once or multiple times in a PLC cycle. Calls

can be absolute or conditional.

MT_P_DbRecList

— Start: BOOL Active: BOOL
— Mode: BYTE Error:  BOOL
— TabNo: INT ErrorNo: INT
— StartSector: INT NofElem: INT

— StartPlace: INT

— Conditions: ARRAY (0..6) OF MT_P_DbRecListCond_t
—— CondString: STRING(31)

— CondMask: DWORD

— DestAddr: UDINT

— Size: DINT
Fig. 12-12: Calling MT_DbReclList function block
The function block is called with the following parameters:
Start: Flag for new request
Mode: 1 searches tool data blocks from start of table
2: Search for tool data blocks starting from StartSector/StartPlace
3: Delete content of the tool data blocks acc. to the list
TabNo: Table number
StartSec-  Sector number from which data blocks are searched for
tor: (only for mode 2)
StartPlace: Place number from which data blocks are searched for

(only for mode 2)
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Conditions: Up to seven search conditions as array with the following structure:

Cond-
String:

Type MT_P_DbRecListCond_t
Struct
Field: INT; (* Comparison element for the search:
0 - Search condition is not taken into account
1 - Sector
2 - Query_int1
3 - Query_int2
4 - Query_int3
5 - Query_int4
6 - Query_string
7 - Query_bitfield *)
Value: INT; (* comparison element for the search at Field =1 -5 *)
End_struct
End_type

Comparison string for the search at field = 6 Query_string

CondMask: Bit mask only for Field = 7 Query_bitfield

DestAddr:

Size:

Address of data as array with the following structure:
Type MT_P_DbRecListEntry
Struct
Sector: INT;
Place: INT;
End_struct
End_type

Memory size for the data in bytes

The return parameters are:

Active:

Error:

ErrorNo:

NofElem:

Flag that displays whether the function is still active

Error detection: FALSE means that the function has been processed
without errors

Error code: only valid if Error = TRUE

Number of returned elements

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-

ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

Search term:

The following values can be specified to select a search term:

0 Ignore search term

1 Sector
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2 Tool number (query_int 1)
3 Duplo number (query_int 2)
4 (query_int 3)
5 (query_int 4)
6 Tool name (query_string)
7 Tool ID (bit field)

Tab. 12-1: Selecting search term

12.11.2 Configuration example

The list of all tools with the tool number 123 in the magazine (sector 2) and
whose tool life expired is to be searched.

The task is triggered with a rising edge at the %I1X40.0 input.
The MT_P_DbRecList function block could be called as follows:
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ooo1
Steigende Flanke -= starToalList
R_TRIG_Inst
% l+40.0 R_TRIG stariToolList
] 1 {3}
11 CLK H o] { )
ooz
hode =1: Suche ah Anfang
TRUE MOWE
| | EN
14 ——-~mOde
oono3
Suchbedingung: Suchfeld = 3 *Werkzeugnumrmer)
TRUE WMOVE
| |
3 cond[0].Field
ono4
Suchhedingung: Werkzeugnummer (K23 =123
TRUE MOVE
— |
123 cond[0] Value
Fig. 12-13: Calling MT_P_DbRecL/st function block
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nooeE
- Aufrufvon GetToolList
_ GetToolList _ _
Starfll'oollLlst MT_DbRecList actlvei;l'o\olLlst
1T Start Acti { }
Mode—mode Errar—
DBT1'qElemPath ErrorMo—
cond—Conditions AllRecsFound—
condMask—Condiask
ADROMWzgListe){DestAddr
| WizgListSize—|Size
StartSecStartk! =
StantPlace—Startk2 =
MNmbListElem—MofElem &
ooay
Return, solange Funktion aktiv ist oder die Funktion nicht gestartet wurde
7 GetToolListActive
| | <JReturn[>
activeToolList
—/—
oo0g
Furicksetzen des Merkers, dass die Funktion gestartet wurde
7 TRUE activeToalList
| | fi=a1
11 R}
ooog
Abfrage auf Fehler
7 GetToolList.Error
| |
| | [Errar
Errat:
Fehlerbehandlung
-

Fig. 12-14:

12.11.3 Status messages

Calling MT_P_DbReclList function block

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6:
-3:

-1:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-

turned

General parameter error

General errors and states as acknowledgement after executing the function:

68:
1002:

Tool table is empty

Invalid table number
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12.12 Editing data blocks (MT_P_DbData)
12.12.1 Function

= Only together with "old" tool database tables that are not XML-
based.
The "MT_DbData" function block has to be used for XML-based
tables.

This program function block provides various functions for reading and
changing tool data.

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.

MT_P_DbData
— Start: BOOL Active: BOOL |
— Mode: USINT Error: BOOL (—
—— TabNoSrc: INT ErrorNo: INT |—
— SectorSrc: INT

— PlaceSrc:  INT

— TabNoDest: INT

— SectorDest: INT

— PlaceDest: INT

— TabName: STRING(63)
— DataAddr: UDINT
— Size: DINT

Fig. 12-15: Calling MT_DbData function block
Function block parameters  The function block is called with the following parameters:

Start: Flag for new request
Mode: 1 Read tool data
2 Read tool data with access lock for other processes
3 Write tool data
4 Enable tool data block
5 Exchange tool data block
6 Copy tool data block
7 Delete tool data block
8 Read in an ASCII file of the tool data
9 Generate an ASCII file of the tool data
TabNoSrc: Table number (source)
SectorSrc:  Sector number (source)
PlaceSrc: Place number (source)

TabNoD-  Table number (target) [relevant only for the modes 5 and 6]
est:
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SectorD-  Sector number (target) [relevant only for the modes 5 and 6]
est:

PlaceDest: Place number (target) [relevant only for the modes 5 and 6]
TabName: Table name [relevant only for the modes 8 and 9]
DestAddr: Address of data.
The data is returned as type MT_P_DbData:
Type MT_P_DbData
Struct
Sector: INT
Place: INT
Query_int_1: INT
Query_int_2: INT
Query_int_3: INT
Query_int_4: INT
Query_bitfield: INT
Query_int: ARRAY[1...40]OFINT
Query_string: STRING(31)
End_struct
End_type

Size: Memory size for the data in bytes

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

12.12.2 Configuration example

The tool data in place 5 of sector 2 of table 1 is to be read including the lock-
ing against further access.

The task is triggered with a rising edge at the %I1X41.0 input.
The MT_P_DbData function block can be called as follows:
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' ooot
1 Steigende Flanke -» startTool Data
R_TRIG_Inst
EAECA ] FTRIG start'l;ooIData
—] CLK n o { —
1
oooz
| (bergabe des hodus: 2 - > Werkzeugdaten lesen mit Zugriffsspeme fir andere Prozesze
TRUIE MOWE
—] | EN
2 de
A
nooz
[bergabe Platz-Hummer des WMizrkzeugs (K25re)
ki
TRUE TAOE
1 | B
2 ectar

(bergabe Platz-Hummer des Wisrkzeugs (K2Smc)

TRUE

5 lace

Fig. 12-16: Calling MT_P_DbData function block
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nooa
Fufruf won GetToolData
GetTool Data .
start ToolData W_F_Ob Data activeTool Data
—l li Start Potive ( )—
tiode Jhdode Emor—
1 TabMoSre EmorHo|—
sector-{Sectorsre
place {Place Sn:
14TabMaDest
1 %ectorDest
SPlaceDest
—{Tab Name
ADRONzgDaten)-|DataAddr
wag SizeSize
nonea
Retum, solange Funbdion aktiv ist oder die Funbtion nicht gestartet wurde
GetToolData. Active
—l I {]Retumb
pctiveTool Data
L —
nooy
Zuricksetzen des Merkers, dass die Funktion gestartet worde
TRUE activeTool Data
I i
— | {"—
nons
Fbfrage auf Fehler
GetTool Data. Emor
I
_l | &Em:-r
nong
Daten fahlerfrai gelesen
{]RetumD
0oda Ermor:
Fehlerbehandlung
Fig. 12-17: Calling MT_P_DbData function block

12.12.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or

state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-

turned

General parameter error

General errors and states as acknowledgement after executing the function:

68:
72:
108:

Tool table is empty

Data block not found

The latest locked data block not yet released
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115: The data block was not locked before it was written back or enabled

1002: Invalid table number

12.13 Editing data block lists (MT_DbRecList)

12.13.1 Function

Function block parameters

Bosch Rexroth AG R911400172_Edition 04

This program function block allows to search for data blocks within a data-
base table or to delete data blocks according to a list.

®  Searching for data blocks

To search for data blocks, up to 12 search criteria, each linked by logic
AND operators, can be used. The search conditions taken into account
are selected via the parameter CondMask.

®  Deleting data blocks

A list of data blocks to be deleted can be specified. This function block
deletes each of these data blocks by overwriting their contents with "0",
except for the sector and place numbers. The list requested using cer-
tain search criteria can also be used for deletion. The number of data
blocks to be deleted is entered into NofElem.

If an error occurs, the index of the array element in which the error occurred
is returned in NofElem.

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.

MT_DbRecList

— Start: BOOL Active: BOOL |—
— Mode: BYTE Error: BOOL [—
—| ElemPath: STRING(79) ErrorNo: INT  |—
— Conditions: MT_DbRecListCond_t AllRecsFound: BOOL [—
— CondMask: DWORD StartK1: INT(VAR_IN_OUT) |—
— DestAddr: UDINT Startk2: INT(VAR_IN_OUT) +—
— Size: DINT NofElem: INT(VAR_IN_OUT) |—

— Startk1:  INT(VAR_IN_OUT)
—{ startk2:  INT(VAR_IN_OUT)
—{ NofElem: INT(VAR_IN_OUT)

Fig. 12-18: Calling MT_DbRecList function block
The function block is called with the following parameters:

Start: Flag for new request

Mode: 1 Search data blocks from beginning of table.
2 Search for data blocks starting at K1, K2.

3 Delete content of the data blocks acc. to the list

ElemPath: Identification of data including Path specifications (e.g. "/DBT1")
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Search conditions of type MT_DbRecListCond_t:
Type MT_DbRecList Cond_t
Struct
K1: INT; Key1
K2: INT; Key2
SKQ: INT; String
IKQ1: DINT; Integer value 1 (key value)
IKQ2: DINT; Integer value 2 (key value)
IKQ3: DINT,; Integer value 3 (key value)
IQ1: DINT; Integer value 1 (no key value)
1Q2: DINT,; Integer value 2 (no key value)
IQ3:DINT; Integer value 3 (no key value)
BQ1: DWORD; bit array 1
BQ1_Mask: DWORD; Mask for bit array 1
BQ2: DWORD; bit array 2
BQ2_Mask: DWORD; Mask for bit array 2
BQ3: DWORD; bit array 3
BQ3_Mask: DWORD; Mask for bit array 3
End_struct

End_type

Mask to select the conditions to be used in the search:

16#00000001: K1

16#00000002: K2

16#00000004: SKQ

16#00000008: IKQ1

16#00000010: IKQ2

16#00000020: IKQ3

16#00000040: 1Q1

16#00000080: 1Q2

16#00000100: 1Q3

16#00000200: BQ1

16#00000400: BQ2

16#00000800: BQ3
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DestAddr: Address of data as array with the following structure:
Type MT_DBT1Hd
Struct
K1: INT
K2: INT
SKQ: STRING(31)
IKQ1: DINT
IKQ2: DINT
IKQ3: DINT
1Q1: DINT
1Q2: DINT
1Q3: DINT
BQ1: DWORD
BQ2: DWORD
BQ3: DWORD
End_struct
End_type
Size: Memory size for the data in bytes

StartK1: When searching with mode 2 (search starts at K1, K2), the value for
K1, where the search is to be started, is transferred here

StartK2: When searching with mode 2 (search starts at K1, K2), the value for
K2, where the search is to be started, is transferred here

= If not all the found elements can be returned during a search,
since not enough memory was provided (AllRecsFound =
FALSE), the values used to continue the search are returned in
StartkK1 and Startk2.

NofElem:  Only for deletion:

Number of elements to be deleted

The return parameters are:

Active: Flag that displays whether the function is still active
Error: Error detection:
FALSE means that the function has been processed without errors
ErrorNo: Error code:
Only valid if Error = TRUE
NofElem:  Only while searching:

Number of returned elements
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AllRecs-
Found:

StartK1
StartK2:

NofElem:

/

12.13.2 Configuration example
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TRUE:
All data blocks corresponding to the search conditions are returned.
FALSE:

More data blocks exist Due to insufficient memory, these cannot be re-
turned

If not all the found elements can be returned during a search, since not
enough memory was provided (AllRecsFound=FALSE), the values
used to continue the search are returned in StartK1 and StartK2

Search:
Number of returned elements.
Delete:

Only in case of error: Index of the data block in the list where the error
occurred. When deleting data blocks, the list is processed starting at
the end. Therefore, all the data blocks between the start and the faulty
array element are not deleted if an error occurs

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

It is to be searched for the list of all tools within the tool table DBT1 with the
Duplo number 123 that is located in the magazine (K1=2).

The task is triggered with a rising edge at the %I1X40.0 input.
The MT_DbRecList function block could be called as follows:
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ooot
Steigende Flanke -= starfToolList
R_TRIG_Inst
Hl¥40.0 F_TRIG stafToolList
| | { Y}
1| CLK H @ L}
Mode =1: Suchen ah Anfang
TRUE MOVE
| | EN
14 hode
aoo3
Suchbedingung: Magazin (K1) =2
TRUE WOVE
| | En
11| El
24 cond.kK1
ooo4
Suchbedingung: Werkzeugnumrmer (K23 =123
TRUE WCVE
| | =
11 =
1234 cond. ka1
ooos
Maske fir Suchbedingungen 16301 {Sekior und 16#20 {Werkzeugnummer)
TRUE WOVE
| | =18}
11| EN
16%#20 OR 1631 candmask
Fig. 12-19: Calling MT_DbRecList function block
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nooeE
- Aufrufvon GetToolList
_ GetToolList _ _
Starfll'oollLlst MT_DbRecList actlvei;l'o\olLlst
1T Start Acti { }
Mode—mode Errar—
DBT1'qElemPath ErrorMo—
cond—Conditions AllRecsFound—
condMask—Condiask
ADROMWzgListe){DestAddr
| WizgListSize—|Size
StartSecStartk! =
StantPlace—Startk2 =
MNmbListElem—MofElem &
ooay
Return, solange Funktion aktiv ist oder die Funktion nicht gestartet wurde
7 GetToolListActive
| | <JReturn[>
activeToolList
—/—
oo0g
Furicksetzen des Merkers, dass die Funktion gestartet wurde
7 TRUE activeToalList
| | fi=a1
11 R}
ooog
Abfrage auf Fehler
7 GetToolList.Error
| |
| | [Errar
Errat:
Fehlerbehandlung
-

Fig. 12-20:

12.13.3 Status messages

Calling MT_DbReclList function block

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6:
-3:

-1:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-

turned

General parameter error

General errors and states as acknowledgement after executing the function:

499;
510:
512:

Error when interpreting XML file

Syntax error in ElemPath (incorrect name)

Syntax error in ElemPath (incorrect element position)
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516: The element specified in ElemPath is not declared in the scheme
518: Element not declared in scheme

519: Transferred data size does not correspond to element size
520: Transferred type ID does not fit to element (ElemPath)
521: Unknown type ID

525: Invalid REAL or LREAL value

1001: Error when interpreting XML file

1002: Database server not ready

1003: The entered name too long

1007: Transferred data range too small

1008: Buffer for the path too small (events)

1102: Invalid root element in ElemPath

1104: Data block is already locked

1109: Data block too big

1112: Invalid search conditions

1204; No data blocks with this key found

1205: Database is empty

1206: Last locked data block not released

1208: No locked data block exists

12.14 Editing data blocks (MT_DbData)

12.14.1 Function
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This program function block provides various functions to read and change
data blocks (e.g. tool data).

Entire data blocks and partial data blocks can be processed. It is selected via
the input variable ElemPath (e.g. /DBT1). The data is provided in the format
defined on NC side by the scheme files. The respective structures in the PLC
program have to be defined to access the files correctly. The corresponding
types for the default configuration are available in the MTX library (see be-
low).

When writing database data, the ID of the type by which the variable is de-
fined on the NC side, has to be defined in Typeld. This is returned when vari-
ables of this type are read. In case of multiple write accesses, this ID has to
be specified only once before the first access. It can then be transferred dur-
ing each successive access.

The function block can be called once or multiple times in a PLC cycle. Calls
can be absolute or conditional.
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MT_DbData
— Start: BOOL Active: BOOL —
— Mode: USINT Error: BOOL (—
— ElemPath: STRING(79) ErrorNo: INT +—
— Ki1Src:  INT Size: DINT(VAR_IN_OUT) —
— K2Src:  INT Typeld: DINT(VAR_IN_OUT) —
— K1Dest: INT
— K2Dest: INT

—{ DataAddr: UDINT
—{ Size:  DINT(VAR_IN_OUT)
—{ Typeld: DINT(VAR_IN_OUT)

Fig. 12-21: Calling MT_DbData function block
Function block parameters  The function block is called with the following parameters:

Start: Flag for new request

Mode: DbData_Read (value 1) Read data block
DbData_ReadLock (value 2) Read data block with access lock for other
processes

DbData_Write (value 3) Write data block
DbData_Unlock (value 4) Enable locked data block
DbData_Move (value 5) Move data block
DbData_Copy (value 6) Copy data block
DbData_Delete (value 7) Delete content of data block

DbData_WriteWithoutLock (value 11) Write data block without locking it
before

DbData_Interchange (Value 12) Interchange data block

In the function codes "DbData_WriteWithoutLock" and "DbData_Write”,
the following options can be transferred additionally by setting single
bits via the input parameter "Mode". These additional bits are added via
OR operation:

. Level of checking the transmission data in the server (if no bit is
set, the minimum check is executed in which only variables of
type float, double and string are checked for the valid format):

] Mode = ModeORDbData_DisableBasicCheck
No check
Mode = ModeORDbData_EnableFullCheck
Complete data check

. Transferring only parts of the data block:
Mode = ModeORDbData_WrOnlyToolspecData
Only the tool-specific parts of data block are applied
Mode = ModeORDbData_WrOnlyPlacespecData
Only the place-specific parts of data block are applied

ElemPath: Identification of data including Path specifications (e.g. "/DBT1")
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K1Src:
K2Src:
K1Dest:
K2Dest:

DataAddr:

MTX 15VRS PLC Interface

Key 1 (source)

(
Key 2 (source)

Key 1 (target), relevant only for modes 5, 6 and 12
Key 2 (target) [relevant only for the modes 5, 6 and 12]

Address of data.

To access data blocks of the default configuration of the tool table, a
data block is provided with the following structure:

Type MT_DBT1Rec_t
Struct
Hd: MT_DBT1Hd_t
Ud: MT_DBT1Ud_t
End_struct
End_type
Type MT_DBT1Ud_t
Struct
T MT_TI_t
Ed: ARRAY[1...2]OFMT_Ed_t
End_struct
End_type
TypeMT_TI_t
Struct
Descr: STRING(31)
LifeU: STRING(3)
RemTlILife: REAL
End_struct
End_type
TypeMT_Ed_t
Struct
Geo: MT_Geo_t
Wear: MT_Wear_t
Life: MT_EdLife_t
End_struct
End_type
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TypeMT_Geo_t
Struct
L1: LREAL
L2: LREAL
L3: LREAL
Rad: LREAL
Ori: DINT
End_struct
End_type
TypeMT_Wear_t
Struct
L1: LREAL
L2: LREAL
L3: LREAL
Rad: LREAL
End_struct
End_type
TypeMT_EdLife_t
Struct
MonOn: BOOL
RemLife: REAL
WarnLim: REAL
MaxLife: REAL
End_struct
End_type
Size: Read:
Memory size for the data in bytes
Write:

Size of the data to be written (in bytes). The transferred size has to
match the size of the data block to be written

Typeld: Write:
Typeld of the data block
(returned when reading a data block)

If the type of writable variables is a basic type, the Typeld can also be
specified as constant of MT_basicTypeld. Otherwise, the Typeld - re-
turned when reading a variable of this type - has to be specified

The return parameters are:

Active: Flag that displays whether the function is still active

Error: Error detection: FALSE means that the function has been processed
without errors

ErrorNo: Error code: only valid if Error = TRUE
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Size:

Typeld:

The function starts when Start is set and Active is not set. If "Start" is not re-

Read:

MTX 15VRS PLC Interface

Size of the read tool data (in bytes) or, in case of error, the required

memory size
Write:

Size of the written tool data (in bytes) or, in case of error, the correct

size of the data block

Read:
Typeld of the data block

set using the PLC sequential program, it is reset when the function is comple-

ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

12.14.2 Configuration example

The data of the tool in place 5 (Key2) of sector 2 (Key1) of tool database
DBT1 are to be read including the locking against further access.

The task is triggered with a rising edge at the %I1X41.0 input.
The MT_DbData function block can be executed as follows:

nao1

Steigende Flanke -» startTool Data

R_TRIG_Inst

startToolData

O—

I 0 FTRIG
—] CLE n ]

nooz

[bergabe des Modus: 2 -> Warkzeugdaten lasen mit Zugriffzsperme fiir andere Prozesse

TRUE

|

nooz

[bergabe Platz- Mummer des Wierkzeugs (K25

TRUE

|

MOWE
EN
EN
5 lace

noo4

[bergabe des Tabellennamens

TRUE

hi0E

— |

EH
JOBTI" abname

Fig. 12-22: Calling MT_DbData function block
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noos
fufruf von GetToolData
GetTool Data
startToolData WT_ObData actiue;l’ool Data
I I S — Het LY )
hiade hiade Error|
tabrarme—{BemPath EmorHo
2{K15me
place K2 Src
— K1 Dest
—{K2Dest
ADRCN2g Daten)— DataAddr
wzg Size - Size »
NizgTypeld—Typald =
0a0neE
Retum, solange Funbtion aktiv ist oder die Funktion nicht gestartet wurde
GetTool Data. Active
—I I /\]Retumb
petiveTool Data
_l / |7
nooy
[Zunicksetzen des herers, dass die Funbtion gestartet wurde
TRUE activeTool Data
| i
— | {F—
noog
[“hfrage auf Fehler
GetToolData. Eror
1
_I | [Emar
noog
Daten fehlerfrei gelesen
{]RetumD
0010 Emor:
""""""" Fehlerbehandlung
Fig. 12-23: Calling MT_DbData function block

12.14.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or

state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-

zation or NC-internal error:

-6:
-3:

-1:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-

turned

General parameter error

General errors and states as acknowledgement after executing the function:

499:
506:
507:

Error when interpreting XML file

There are more elements than permitted according to maxOccurs

The content of the element does not correspond to the basic data type
according to the scheme
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12.15 Backing up the database table (MT_DbSave)

12.15.1 Function

Bosch Rexroth AG R911400172_Edition 04

508:

510:
512:
516:
518:
519:
520:
521:
525:

1001:
1002:
1003:
1007:
1008:
1102:
1104:
1109:
1112:
1204:
1205:
1206:
1208:

MTX 15VRS PLC Interface

The content of the element does not corresponds to the facet according

to the scheme

Syntax error in ElemPath (incorrect name)

Syntax error in ElemPath (incorrect element position)

The element specified in ElemPath is not declared in the scheme

Element not declared in scheme

Transferred data size does not correspond to element size

Transferred type ID does not fit to element (ElemPath)

Unknown type ID

Invalid REAL or LREAL value

Error when interpreting XML file
Database server not ready

The entered name too long
Transferred data range too small
Buffer for the path too small (events)
Invalid root element in ElemPath
Data block is already locked

Data block too big

Invalid search conditions

No data blocks with this key found
Database is empty

Last locked data block not released

No locked data block exists

This program function block can be used fo partially or totally back up a data-

base table in a file. The following options exist:

o  The file is deleted and then the data blocks are backed up (mode =1)

-0r -

®  The data blocks are added to the end of the file (mode = 2).

The parameter SelMask can be specified in connection with K1Sel and K2Sel
to back up only certain data blocks.
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MT_DbSave

Start: BOOL Active: BOOL —
Mode: USINT Error: BOOL |—
Filename: STRING(79) ErrorNo: INT [—
SelMask: WORD
ElemPath: STRING(79)
K1Sel: INT

K2Sel: INT

Fig. 12-24:

Back up database table

Function block parameters  The function block is called with the following parameters:

Start:
Mode:

ElemPath:
SelMask:

K1Sel:
K2Sel:

Filename:

Flag for new request

1:

Back up database table in an XML file after deleting the file content

2:

Back up database table in an XML file by attaching it to the file contents
Identification of data including Path specifications (e.g. "/DBT1")
Specifications to backup selected data blocks:

16#00:

No selected data block; K1Sel and K2Sel are not considered

16#01:

Back up all data blocks where K1 corresponds to the specification of
K1Sel

16#02:

Back up all data blocks where K1 and K2 correspond to the specifica-
tion of K1Sel and K2Sel

Select data blocks via Key1
Select data blocks via Key2

Name of backup file

The return parameters are:

Active:

Error:

ErrorNo:

Flag that displays whether the function is still active
Error detection:
FALSE means that the function has been processed without errors

Error code:
Only valid if Error = TRUE

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-

ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.
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12.15.2 Configuration example
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All data blocks of database table "\DBT1" are to be backed up in the file "tool-
tab.dbf". The file content is to be deleted before (mode=1).

The task is triggered with a rising edge at the %I1X41.0 input.
The MT_DbSave function block could be called as follows:

oo
Steigende Flanke -» startObSawe
R_TRIG_In=t
LD FTRIG start?bSave
— e (O—
nooz2
[bergabe des hodus: 1 ‘izrizeugtabelle in eine xml-Oatei sichemn  Der Inhatt der Datei wird worher gelischt )
TRUE TOE
] | 2
14 —hiade
ooz
Aufruf won bT_DbSawe
DbSave
startDbSave W Db Save activeDbSave
i {
—| |7 Start Fetive { )—
fvlode hiode Emor—
‘tonl Tab dbf' < Filename Ermorto —
0 Selhask
"Y0BT1'qBemPath
O—{k15el
O—{k25el
Fig. 12-25: Calling MT_DbSave function block
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oono4

Fetum, solange Funbtion aktiv ist oder die Funbktion nicht gestartet wurde

Db Sawe Active

—I I {]Re‘tum[}

activeDbSave

_l ”J
aonos

Zunjckzetzen des herkers, dass die Funktion gestartst morde

TRUE activeDbSave
1 Fi

— | F—
0006

Abfrage auf Fehler

Db Save. Bror

— | perr
aooy

Daten fehlzrfrei in der Datei gesichart

{]Re‘tum[}

nnans Emor:

Fehlerbehandlung

Fig. 12-26: Calling MT_DbSave function block

12.15.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6:
-3:

-1:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-
turned

General parameter error

General errors and states as acknowledgement after executing the function:

499:
510:
512
516:
518:
519:
520:
521:
1001:
1002:

Error when interpreting XML file

Syntax error in ElemPath (incorrect name)

Syntax error in ElemPath (incorrect element position)

The element specified in ElemPath is not declared in the scheme
Element not declared in scheme

Transferred data size does not correspond to element size
Transferred type ID does not fit to element (ElemPath)

Unknown type ID

Error when interpreting XML file

Database server not ready
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12.16

12.16.1 Function

1003:
1007:
1008:
1102:
1104:
1109:
1112:
1204:
1205:
1206:
1208:

MTX 15VRS PLC Interface

The entered name too long
Transferred data range too small
Buffer for the path too small (events)
Invalid root element in ElemPath
Data block is already locked

Data block too big

Invalid search conditions

No data blocks with this key found
Database is empty

Last locked data block not released

No locked data block exists

Loading the database table (MT_DbLoad)

This program function block can be used to partially or totally load a database
table from an XML file.

It can be specified in connection with K1Sel and K2Sel to load only certain
data blocks via the parameter SelMask .

MT_DbLoad
Start: BOOL Active: BOOL [—
Filename: STRING(79) Error:  BOOL [—
SelMask: WORD ErrorNo:  INT |—

ElemPath: STRING(79)

ErrorPos: DINT

K1Sel:
K2Sel:

INT
INT

Fig. 12-27:

Load database table (MT_DbLoad)

Function block parameters  The function block is called with the following parameters:
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Start:
ElemPath:
SelMask:

K1Sel:

Flag for new request

Identification of data including Path specifications (e.g. "/DBT1")
Specifications to load selected data blocks:

16#00:

No data blocks selected; K1Sel and K2Sel are not used

16#01:

Load all data blocks where K1 corresponds to the K1Sel specification
16#02:

Load all data blocks where K1 and K2 correspond to the specification of
K1Sel and K2Sel

Select data blocks via Key1
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K2Sel: Select data blocks via Key2

Filename: Name of the file to be loaded

The return parameters are:

Active: Flag that displays whether the function is still active
Error: Error detection:

FALSE means that the function has been processed without errors
ErrorNo: Error code:

Only valid if Error = TRUE

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

12.16.2 Configuration example

All data blocks of database table "\DBT1" are to be loaded from the file "tool-
tab.dbf".

The task is triggered with a rising edge at the %IX41.0 input.
The MT_DbLoad function block can be called as follows:
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» ooo
i Steigende Flanke - startObSawve

R_TRIG_In=t
LD F_TRIG start Db Sawe

_||—|:L|<n o { —

nooz
[bergabe des hodus: 1 ‘Wierkizeugtabelle in eine xml-Datei sichem  Der Inhatt der Datei wird worher gelischt )

TRUE MOWE

— | =

noo3
Aufruf won WT_DOb Sawve

DbLead )
startDbSave WIT Db Load activeDbLoad

—| |7 SFart HAotive ",: )—
‘tonl Tab dbf' —{Filename Ermor—
O Selhbsk Errarbo | —
YDBTI'<BemFath  EmorPos —
0k el

O— k25l

oon4

Retum, solange Funbtion aktiv ist oder die Funbtion nicht gestartet worde

[bLoad. Active

—| I f]Re‘tum[}
acti\reDb}ﬂ
_I /

Zunicksetzen des Merkiers, dass die Funktion gestartet worde

no0s

TRUE activeDbload

— | 0

aoog
[bfrage auf Fehler

Db Load. Bmor

— | pee

Fig. 12-28: Calling MT_DbL oad function block

aoo7

Daten fehlerfrei aus der Datei geladen

oons Emar:
Fehlerbehandlung

Fig. 12-29: Calling MT_DbL oad function block

12.16.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:
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General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

Currently there are no resources available to transmit the task

Data overflow: Only the number of data the memory can save is re-
turned

General parameter error

General errors and states as acknowledgement after executing the function:

499:
510:
512:
516:
518:
519:
520:
521:

1001:
1002:
1003:
1007:
1008:
1102:
1104:
1109:
1112:
1204:
1205:
1206:
1208:

Error when interpreting XML file

Syntax error in ElemPath (incorrect name)

Syntax error in ElemPath (incorrect element position)

The element specified in ElemPath is not declared in the scheme
Element not declared in scheme

Transferred data size does not correspond to element size
Transferred type ID does not fit to element (ElemPath)
Unknown type ID

Error when interpreting XML file

Database server not ready

The entered name too long

Transferred data range too small

Buffer for the path too small (events)

Invalid root element in ElemPath

Data block is already locked

Data block too big

Invalid search conditions

No data blocks with this key found

Database is empty

Last locked data block not released

No locked data block exists

12.17 Tool Correction (MT_TCorr)

12.17.1

Function

This program function block allows to set correction values. Up to 16 correc-
tions can be transferred with one call.

The external tool corrections are activated using the G-function "G47 ED-x"
(x =1 - 16) and deactivated using G48.

ISy

The correction values are applied in the next program block to be
prepared.
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To apply the correction values immediately after their input, suspend the NC
block preparation (e.g., by WAIT or Block transfer inhibit) or prepare the al-
ready prepared NC blocks again (by Cancel distance to go).

This function block can be called absolutely or conditionally.

MT_TCorr
Start: BOOL Active: BOOL —
Chan: INT Error: BOOL —
CorrType: INT ErrorNo: INT |—
Corrindex: INT
CorrNmb: INT

DataAddr: UDINT

Fig. 12-30:

Tool correction (MT_TCorr)

Function block parameters  The function block is called with the following parameters:
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Start:
Chan:
CorrType:

Corrindex:
CorrNmb:
DataAddr:

Flag for new request
Number of the channel in which the correction values apply
1:

Correction with 1 radius and 3 length correction values each and the
edge position.

2:

Correction with 1 radius and 3 length correction values each, the edge
position and angles phi, theta and psi

Selection of correction: valid values 1 - 16
Number of corrections

Address of data.

Depending on the correction type, the correction values are transferred
as array in the following format:



MTX 15VRS PLC Interface 177/399

Program function blocks

CorrType 1:
Type MT_Geo_t
Struct
Len1: LREAL
Len2: LREAL
Len3: LREAL
Rad: LREAL
Ori: DINT
End_struct
End_type
CorrType 2:
Type MT_GeoExtended_t
Struct
Len1: LREAL
Len2: LREAL
Len3: LREAL
Rad: LREAL
Ori: DINT
Phi: LREAL
The: LREAL
Psi: LREAL
End_struct
End_type

The return parameters are:

Active: Flag that displays whether the function is still active
Error: Error detection:

FALSE means that the function has been processed without errors
ErrorNo: Error code:

Only valid if Error = TRUE

The function starts when Start is set and Active is not set. The correction val-
ues are transferred to the NC immediately.

If "Start" is not reset using the PLC sequential program, it is reset when the
function is completed.

Active is set until the NC has acknowledged the correction specification.
12.17.2 Configuration example

A radius correction of 3.1234 mm and a length correction of 124 mm is to be
specified as second correction (G47 ED-2) in channel 1 for a milling tool (cor-
rection type 2).

The task is triggered with a rising edge at the %I1X42.0 input.
The MT_TCorr function block can be called as follows:
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0ao1
Steigende Flanke -= stadToolComr
R_TRIG_Inst
W gz R_TRIG stantTonlCorr
— e g (r—
ooz
Ubergabe des Radiuse rektunuertes
TRUE WOVE
— | E
31234+ Data[Corindex].Rad
0oo3
Ubergabe des Lingeankomektunertes
TRUE WMOWE
| e
124.0 Lrata[Corrindex].L1
ooo4
[Aufruf von SetToolCon
SetToolCom .
startToolComr MT_TCorr activeToolCormr
— |————stan Active { —
1—Chan Emar—
2-CorType Errardot—
Corlndex—Carindex
1qCorNmb
ADRL Data )-[atasddr
0005
Feturn, zolange Funktion aktiv ist ader die Funktion nicht gestatetworde
SetTaolCorm Active
—| I <]Return[>
activeToolCar
Zuricksetzen des Meters, dass die Funktion gestartet vourde
TRUE activeToolCormr
| {f
— | F—
Fig. 12-31: Calling MT_TCorr function block
ooo7
[Abfrage auf Fehler
SetTaolCormEmar
|
—|/| <]Return[>
noog
Fehlerbehandlung
Fig. 12-32: Calling MT_TCorr function block
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12.17.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-3: Data overflow: Only the number of data the memory can save is re-
turned

-1: General parameter error

General errors and states as acknowledgement after executing the function:

1: Invalid channel number

19: Invalid correction index

20: Max number of corrections exceeded (possibly displayed with correc-
tion index)

21: Invalid type of correction

22: Invalid tool edge position

36: Correction value cannot be read, initialized or is not reasonable (e.g.
10100),

12.18 Reading/writing permanent CPL variables (MT_CplData)

12.18.1

Function

This program function block provides the valid value at the time of query of a
permanent CPL variable or writes to this CPL variable.

If arrays are edited, the number of the elements to be transferred is limited to
100. If more elements have to be transferred, multiple requirements with the
corresponding offsets have to be made.

This function block can be called absolutely or conditionally.

The function block does not convert any types. Source and target data type
have to match.

To access CPL variables with type conversion, the MT_CplDataConv function
block is available.
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MT_CplData

—— Start: BOOL Active: BOOL —
— Chan: INT Error: BOOL [—
— Mode: USINT ErrorNo: INT [—
— VarName: STRING(31) NofElem: INT(VAR_IN_OUT) [
— VarType: DINT

—— DestAddr: UDINT

— Size: DINT

— Index1: DINT

— Index2: DINT

— NofElem: INT(VAR_IN_OUT)

Fig. 12-33: Calling MT_CplData function block

Function block parameters  The function block is called with the following parameters:

Start: Flag for new request
Chan: Desired channel number
Mode: 0:

Read CPL value

1:

Write CPL value
VarName: Name of CPL variable
VarType:  Type definition of CPL variable:

0int

1 float

2 double

3 boolean

4 char

DestAddr: Address of data

Size: Memory size for the data in bytes
Index1: Array index 1 (only for arrays)
Index2: Array index 2 (only for two-dimensional array)

NofElem:  Read:
Number of requested values
Write:
Number of specified values

The return parameters are:

Active: Flag that displays whether the function is still active
Error: Error detection:

FALSE means that the function has been processed without errors
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ErrorNo: Error code:
Only valid if Error = TRUE

NofElem: Read:
Number of read values
Write:
Number of applied values
The function starts when Start is set and Active is not set. If "Start" is not re-

set using the PLC sequential program, it is reset when the function is comple-
ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

For the parameter "NofElem", note that it is an input as well as an output pa-
rameter: If "0" is specified as input parameter, no data is read or applied. The
function block returns without error ID

12.18.2 Configuration example

CPL variable "@Tool location" of type integer is to be read out in channel 1.
The task is triggered with a rising edge at the %I1X42.5 input.
The MT_CplData function block could be called as follows:

Steigende Flanke -= statCpllata

R_TRIG_Inst
A2 5 F_TRIG startCpllata
. ;
— g © (]

Festlegung des Mamens der CPL-Yariablen

TRUE WOWE

— | o

‘@nfedzeugplate

WMName

o0oo3
Festlagunyg der Typdefinition des Namens der CPL-\ariablen: {0 - int )

TRUE WMOVE

_| = EM

W Type

Fig. 12-34: Calling MT_CplData
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ooo4
[Aufruf won SetCpllata

SetCpllata

startCpllata MT_CplData activeCpllata
ot {
—] |——stat { —
1-qChan Error—
O—Mode ErrarNol—

WHame—Varlame
WType—WarType
ADR(Data)-{Destaddr
SIZEOF(D ata)| Size
1 Index1
1-{Index2
MrOtElem—HofElem

0005

Return, =olange Funbktion aktivist oder die Funkdion nicht gestartet wurde

SetCpllata.Active

—| I qRetumD
activeCpllata
_| /|7

Fig. 12-35: Calling MT_CplData Graphic

12.18.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-3: Data overflow: Only the number of data the memory can save is re-
turned

-1: General parameter error

General errors and states as acknowledgement after executing the function:

1: Variable not found

2: Different variable type

3: Array index incorrect

4: Variable type does not exist

12.19 Reading/writing permanent CPL variables with type conver-
sion (MT_CplDataConv)

12.19.1 Function
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This program function block provides the value of a permanent CPL variable
valid at the time of the query or it can write to this CPL variable. CPL and
PLC variable can be of different data type.

The function block converts between different data types. Any loss of infor-
mation or value range overflow is not indicated.

This function block can be called absolutely or conditionally.
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MT_CPLDATACONY
—{&tart : BOOL Actiwve @ BOOL—
—Chan : INT Error : BOOL[—
—Mode : TUSINT ErrorMo : INT—
—WarName : STRING(Z1l) NofElem : INT (VAR TN _O0UT—
—IECType : HT_IECDataType t
—CPLType : HT_CPLDatatype t
—Destiddr : UDINT
—&i=ze : DINT
—Inndexl - DINT
—Indexz : DINT
—NofElem : INT (VAR IN OUT)
Fig. 12-36: Calling MT_CplDataConv function block

Function block parameters

The function block is called with the following parameters:

Start:
Chan:
Mode:

VarName:
IECType:

CPLType:

DestAddr:

Size:

Flag for new request
Desired channel number
0:

Read CPL value

1:

Write CPL value

Name of CPL variable

Type definition of PLC variable:
IEC_DINT (0) DINT
IEC_REAL (1) REAL
IEC_LREAL (2) LREAL
IEC_BOOL (3) BOOL
IEC_SINT (4) SINT
IEC_INT (5) INT
IEC_UDINT (6) UDINT
IEC_DWORD (7) DWORD
IEC_USINT (8) USINT
IEC_BYTE (9) BYTE
IEC_STRING (10) STRING
IEC_UINT (11) UINT
IEC_WORD (12) WORD
Type definition of CPL variable:
CPL_INT (0) int
CPL_REAL (1) float
CPL_LREAL (2) double
CPL_BOOL (3) Boolean
CPL_CHAR (4) char
Address of data

Memory size for the data in bytes
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Index1:
Index2:
NofElem:
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Array index 1 (only for arrays)
Array index 2 (only for two-dimensional array)

Read:

Number of requested values
Write:

Number of specified values

The return parameters are:

Active:

Error:

ErrorNo:

NofElem:

Flag that displays whether the function is still active

Error detection:

FALSE means that the function has been processed without errors
Error code:

Only valid if Error = TRUE

Read:

Number of read values

Write:

Number of applied values

The function starts when Start is set and Active is not set. If "Start" is not re-
set using the PLC sequential program, it is reset when the function is comple-

ted.

Active is set until the function is completed. As soon as data is returned, the
function is completed and Active is reset.

For the parameter "NofElem", note that it is an input as well as an output pa-
rameter: If "0" is specified as input parameter, no data is read or applied. The
function block returns without error ID

12.19.2 Configuration example

CPL variable "@Feed_X" of type integer is to be read out in channel 1. On
the PLC side, the value is required in real format.

The task is triggered with a rising edge at the %I1X42.5 input.
The MT_CplDataConv function block could be called as follows:
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aool

B_TRIG_INST

STH4Z. E R RIS srartCplbars
— CLK [ { )

SetCplData
scartCplbata HI_CplDatalonv
—| I arc herdi : - ( )

1-Chan Error[—Error
0—Mode ErrorNo[—ErrorNa
'BVerschub_ X' —|VarName
IEC DREAL—IECType
CPL_INT-CPLType
ADRiData) Destiddr
SIZEOF (Data)—8ize
1-Indexl

activeCplData

1qTndex?
NeOfElem—|NofElen b

ooz

SetCplData. Aokive

— | {retural>
activeCpllata
o004
TRUE activeCpllata
1 )
— | ")
ooos
SetCplData.Error
—/1 {retural>

00oe Fehlerbehandlung

Fig. 12-37: Calling MT_CplDataConv

12.19.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task

-3: Data overflow: Only the number of data the memory can save is re-
turned

-1: General parameter error

General errors and states as acknowledgement after executing the function:

1: Variable not found

2: Different variable type

3: Array index incorrect

4 Variable type does not exist

12.20 Reading System Data (MT_SD_RD)
12.20.1 Function

The Read system data function block allows to ready any system data. Entire
as well as partial variables can be read. It is selected via the input variable
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XPath (e.g. /VAR_1). The data is provided in the format defined on NC side
by the scheme files. The respective structures in the PLC program have to be
defined to access the files correctly.

Restrictions.

®  No complete arrays can be read on the lowest level (e.g. /ArrayOfints).
On the other hand, complete arrays that are subelements of a system
variable can be read (e.g. /ArrayOfints).

®  The size of the requested data is limited to 4 KB.
Several instances of the function block can be called in one PLC cycle.

MT_SD_RD
— start: BOOL Active: BOOL [—
—— XPath: STRING(99) Error: BOOL —
—| DestAdr: UDINT ErrorNo: INT ~ —
— Size:  DINT (VAR_IN_OUT) Typeld: DINT | —
Size: DINT (VAR_IN_OUT) —

Fig. 12-38: Calling MT_SD_RD function block
The function block is called with the following parameters:

Start: Flag for new request
A new request is executed if Start =TRUE and Active = FALSE
XPath: Identification of system data including Path specifications (e.g. "/Var_1")

DataAdr: Address of data

The data has to be provided in the format they were defined on the NC
side by the scheme files

Size: Max. size of the data range for the requested data in bytes (SI-
ZEOF( <variable>))

The return parameters are:

Active: Flag that displays whether the function is still active
Error: Error detection:
FALSE means that the function has been processed without errors
ErrorNo: Error code:
Only valid if Error = TRUE
Size: Size of the requested system data (in bytes)

Typeld: Type ID of the system date
This ID must be defined while writing system data
The function starts when the Start bit is set and "Active" is not set. If the

"Start" bit is not reset using the PLC sequential program, it is reset when the
function has been completed.

Active is set in the status until the function has been completed. As soon as
data is returned, the function is completed and Active is reset.
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12.20.2 Configuration example

The data of system date "/Var_1" is to be read.
The task is started with a rising edge at the E43.0 input.
The MT_SD_Rd function block could be called as follows:

oool
Steirgende Flanke —» startlplData
R_TRIG_Inst
#I¥43.0 B TRIC startRdData
] e i3 : ()
ooo2
Festlegung des Namens der CPL-Yariablen
TRUE HOVE
— | B
SIZEOF (Data)- Size
0003
Aufruf s
SdRead
startRdData T S0 Bd activeRdData
—| I Start Actiw { )
'#Var 1'HFath Errort—
ADR{Data)De=stidr ErrorHol—
Size{Sizer TypeIldf—
0004
unktion aktiv igt oder die F ic gestartet a
SD Read. Active
—| I qReturnD
activeRdData
—
ooos
Hi =5 ia 1 =t il
activeRdData
{®)
0006
Abfrage auf
SD Read.Error
—|/= DDataOk
ooo7
Fehl
ﬂReturnD
0008 | |Datalk
H Aduswertung der Daten

Fig. 12-39: Calling MT_SD_Rd function block
12.20.3 Status messages

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6: Currently there are no resources available to transmit the task
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General errors and states as acknowledgement after executing the function:

1:
502:
507:

508:
509:
510:
511:
512:
513:
514:
515:
516:
517:
518:
519:
520:
521:
522:
523:
524:

4001:
4004:
4101:
4102:

Error in XML library
Internal error of the XML server

Content of the element does not match basic data type acc. to the
scheme

Content of the element does not match the facet acc. to the scheme
Internal error while validating

Syntax error in the path string

Segment path is not located in RootPath (internal)

Element position invalid acc. to scheme (path)

An element specified via path cannot be created

The element specified via path cannot be deleted

The element specified via path is not included in the XML files

The element specified via path is not declared in the schema

The last element in path is not identical with the first element in data
The element of the xml file or xml string is not declared in the schema
The data size does not match specified element

Data type does not match specified element

Too much binary files were requested

Unknown data type

Invalid data size

Unknown root element

Internal error of system data server

Data buffer too small

Invalid mode (internal)

Invalid Xpath

12.21  Writing System Data (MT_SD_WR)

12.21.1  Function
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The program function block provides functions to write system data.

Entire and partial variables can be written. It is selected via the input variable
XPath (e.g. /VAR_1). The data has to be transferred to the format they were
defined on the NC side by the scheme files. The size in Size also has to
match the type size.

The ID of the type, by which the variable is defined on the NC side, has to be
defined in Typeld. This is returned when reading variables of this type. In
case of multiple write accesses, this ID has to be specified only once before
the first access. It can then be transferred during each successive access.

Restrictions:

No complete arrays can be written on the lowest level (e.g. /ArrayO-

fints). On the other hand, complete arrays that are subelements of a
system variable can be written (e.g. /ArrayOfints).
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®  The size of the requested data is limited to 4 KB.

Several instances of the function block can be called in one PLC cycle.

MT_SD_WR
Start: BOOL Active: BOOL [—
XPath: STRING(99) Error: BOOL |—
Typeld: DINT ErrorNo: INT —
DestAdr: UDINT
Size: DINT

Fig. 12-40:

Calling MT_SD_WR function block

Function block parameters  The function block is called with the following parameters:

Start:

XPath:

Typeld:
DataAdr:

Size:

Flag that executes a new request.
A new request is executed if Start =TRUE and Active = FALSE

Identification of requested system data including Path specifications
(e.g. "/Var_1")

Type ID of the system date
Address of data ( ADR(<variable>))

The data has to be provided in the format they were defined on the NC
side by the scheme files

Size of transferred data in bytes

In this case, the size has to match the size of the system date

The return parameters are:

Active:

Error:

ErrorNo:

Flag that displays whether the function is still active

Error detection:

FALSE means that the function has been processed without errors
Error code:

Only valid if Error = TRUE

The function starts when the Start bit is set and "Active" is not set. If the
"Start" bit is not reset using the PLC sequential program, it is reset when the
function has been completed.

Active is set in the status until the function has been completed. As soon as
data is returned, the function is completed and Active is reset.

12.21.2 Configuration example

Variable "/Var_1.Int_2" is to be written with a value of 1234.
The task is started with a rising edge at the E43.4 input.
The MT_SD_Wr function block could be called as follows:
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0001
de Flanke —» startCplData
E_TRIG Inst
%TE43 4 E_TRIG startWrData
_| |—CLK ) { )
ooonz
Festlegung des Hamens der
TREE HOVE
] | =
1234 Data
Oons
dafruf von SO Write
Sdirite
startWrlata T SO e activelrData
—| I Start Actiw { }
'oYar_1.Int 2'J¥Path Error|—
¥Type{Typeld ErrorHol—
ADR(Data)-Destidr
SIZEOF (Data)—Size
0004
Feturn, =solangs Funktion aktiv ist oder dise Funktion nicht gestartet gpurde
SD Write. Active
—| I QReturnD
activelrData
___4/F____________
onos
TRUE activelrData
| 7}
— | {R}
000e
1t s
SD Write Error
——1/1 {Returnl>
onnz
qReturnD
Fig. 12-41: Calling MT_SD_Wr function block

12.21.3 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

-6:

Currently there are no resources available to transmit the task

General errors and states as acknowledgement after executing the function:

1:
502:
507:

508:
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Error in XML library
Internal error of the XML server

Content of the element does not match basic data type acc. to the
scheme

Content of the element does not match the facet acc. to the scheme



MTX 15VRS PLC Interface

191/399

Program function blocks

509: Internal error while validating

510: Syntax error in the path string

511: Segment path is not located in RootPath (internal)

512: Element position invalid acc. to scheme (path)

513: An element specified via path cannot be created

514: The element specified via path cannot be deleted

515:; The element specified via path is not included in the XML files

516: The element specified via path is not declared in the schema

517: The last element in path is not identical with the first element in data
518: The element of the xml file or xml string is not declared in the schema
519: The data size does not match specified element

520: Data type does not match specified element

521: Too much binary files were requested

522: Unknown data type

523: Invalid data size

524: Unknown root element

4001: Internal error of system data server

4004: Data buffer too small

4101: Invalid mode (internal)

4102: Invalid Xpath

12.22 Reading diagnostic data (MT_DiagCode)
12.22.1 General information

The function block " MT_DiagCode" provides an image of the content of the
NC error and message database. The diagnostic messages can be restricted
to relevant processing channels and/or relevant message classes via a corre-
sponding input switching. The relevant classes are selected using an OR op-
eration of the individual constants such as 16#00000004 OR 16#00000008 to
select drive and interpolator errors.

A diagnostic entry is represented using a structure with information on.
e Date

e Time

®  FError class

e  Diagnostic number

The user provides the memory for a list of these structures. The function
block enters the diagnostic entries in decreasing temporal sequence (latest
first) into the list. If the list provided by the user is too small for the errors al-
ready occurred, all errors outside the list are not visible for the user. A report
on new messages and their number is given at the output by the function
block. Note that the diagnostic number is unique across all diagnostic classes
except for the MZA messages. MZA messages are provided with the mes-
sage number projected in the PLC (bit position). NC program and drive diag-
nostics are represented using one or more collected diagnostic numbers in
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the NC. Distinguishing between single NC program or drive diagnostics is
therefore not possible.

Sizme

Enahle : BOOL inOperation : BOOL
Channel - WORD Exrror : BOOL
Classes :© UDINT ErrorIlr : ERROR CODE

Datalddr : POINTER TO MT_DIAGCODE_DATA ErrorIdent : ERROER_STRUCT

HMT _DIAGCODE

: WORD MewData : BOOL
NofResults : WORD

Fig. 12-42:

Calling MT_DiagCode function block

12.22.2 Function block parameters
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From version 14V/04: Parameter channel change

As mask to select several channels, the parameter can only be
used for channels 1-12. To read out the information of channel
numbers > 12, the channel number and additionally the most sig-
nificant bit has to be set as parameter. Only data of an individual
channel can be requested in case of channel numbers > 12. If all
channel-independent information is to be provided when specify-
ing a channel number, bit 14 has to be set in addition to the most
significant bit 15. This can be done via an OR operation using
16#8000 or 16#4000.
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The function block is called with the following parameters:

Enable:

Channel:

Enabling input

All input parameters are applied at a rising edge at this input.
Filter for processing channels:

Bit 0 = 1 channel-independent diagnostic messages

Bit m = 1 (1<=m<=n)

Activates the diagnostics for channel m,

n: Number of channels in the system (max. 12)

From Version 14V04:

As mask to select several channels, the parameter can only be
used for channels 1-12. To read out the information of channel
numbers > 12, the channel number and additionally the most sig-
nificant bit has to be set as parameter. Only data of an individual
channel can be requested in case of channel numbers > 12. If all
channel-independent information is to be provided when specify-
ing a channel number, bit 14 has to be set in addition to the most
significant bit 15.

Example:
Requesting data of channel 1, 2, 3 and 6 using the channel mask:
Channel := 2#1001110 ;

Requesting data of channel 27:
Channel := 27 OR 16#8000;

Requesting data of channel 27 including the channel-independent
information:

Channel := 27 OR 16#8000 OR 16#4000;
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Classes:

DataAddr:

Size:

inOperation:

Error:

ErrorlD:

Errorident:

Bosch Rexroth AG R911400172_Edition 04
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Filter for message classes:
16#00000001 - Fatal system error
16#00000002 - Non-fatal system error
16#00000004 - Drive error
16#00000008 - Interpolator error
16#00000010 - Hardware error
16#00000020 - ICL error
16#00000040 - Part program error
16#00000080 - CPL error
16#00000100 - GUI error
16#00000200 - DNC error
16#00000400 - Input/output error
16#00000800 - Machine error
16#00001000 - Kernel system warnings
16#00002000 - Periphery warning
16#00004000 - Interface warning
16#00008000 - Runtime warning
16#00010000 - Runtime note
16#00020000 - DNC note
16#00040000 - User note
16#00080000 - General note
16#00100000 - Diagnostic note
16#00200000 - Machine warning
16#00400000 - Machine note

Pointer to one or more structures of the MT_DIAGCODE_DATA
type.

The function block fills the data structures with diagnostic infor-
mation.

The content of the diagnostic structures is only valid if NewData
is TRUE

Provided memory size in bytes in the DestAddr

Signals via TRUE that the function block monitors the internal di-
agnostic database for changes.

The output is set to FALSE in case of error (Error=TRUE) or in
case of deactivation of the function block via Enable=FALSE (af-
ter completion of a possible running reading process)

Signals error states in the function block via TRUE.

More exact diagnostics via "ErrorlD" and "Errorldent"
Broad error description

Detailed error description (for future extensions)



MTX 15VRS PLC Interface 195/399

Program function blocks

NewData: Signals via TRUE that new diagnostic messages occurred or
were deleted considering the filter criteria (channel and classes):
the content of the memory range addressed by DataAddr
changed

NofResults: Number of diagnostic data blocks in the DataAddr.
Value is only valid if DataAddr = TRUE

Definition of the MT_DIAGCODE DATA structure.

STRUCT
DateTime :DATE_AND TIME; //Date and time of the message in UTC
Chan :UINT; //Channel in which the diagnostics message occurred
Class :UDINT; //Diagnostics class
Number :DINT; //Diagnostics number

END_STRUCT

12.22.3 Configuration example

All diagnostic messages of channel 1 and all channel-independent messages
can be monitored continuously. The memory provided to accept diagnostic
information has 32 structure elements. If the content of the diagnostic memo-
ry changes, it is copied for further processing.

0001

MewData WMOVE
I EM
DiagDataTmp DiagData
i
NewDIata MOVE
— | En

MofResultsTmp MofResults

DIAGCODE
TRUE MT_DiagCode

inOperation

—| |—Enable inOper ( )—
3#11qChannel Error—Etrrar
16#7FFFFF—Classes ErrordD—ErrorD
ADRIDiagDataTmp)—DataAddr Errorident—
SIZEOF{DiagDataTmp)—Size MewDataf—MewData
MofResultsfF—NofResultsTmp
Fig. 12-43: Configuration example

12.22.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

6: Parameter error

-2; Internal error

12.23 Reading diagnostic texts (MT_DiagText)

12.23.1 General information

The function block MT_DiagText provides an image of the content of the NC
error and message database. The diagnostic messages can be restricted to
relevant processing channels and/or relevant message classes via a respec-
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tive input wiring. The relevant classes are selected using an OR operation of
the individual constants such as 16#00000004 OR 16#00000008 to select
drive and interpolator errors.

In contrast to the function block MT_DiagCode, the diagnostic text are also
provided.

The language-dependent text files have to be loaded as UTF8 format into the
directory "text" of the user feprom.

A diagnostic entry is represented using a structure with information on:
o Date, time

e  Channel

o Error class

o Diagnostic number

e  Diagnostic text

The user provides the memory for a list of these structures, specifying the
number of list elements, to the function block. The function block enters the
diagnostic entries in decreasing temporal sequence (latest first) into the list. If
the list provided by the user is too small for the errors already occurred, all
errors outside the list are not visible for the user. A report on the number of
new messages and the new messages themselves is given at the output by
the function block. Note that the diagnostic number is unique across all diag-
nostic classes except for the MZA messages. MZA messages are provided
with the message number projected in the PLC (bit position). NC program
and drive diagnostics are represented using one or more collected diagnostic
numbers in the NC. Distinguishing between single NC program or drive diag-
nostics is therefore not possible.

WT_DIAGTERT
—Enakle : BOOL inOperation . BOOL—
—Channel  WORD Error : BOOL—
—Clagses | UDIMT ErrariD ; ERROR_CODE—
—Datadddr : POIMNTER T MT_DIAGTEXT _DATA Errorldent | ERROR_STRUCT—
—=ize DWORD MeswData © BOOL —
—Language | STRIMNGI) MofResults | WORD—
Fig. 12-44: Calling MT_DiagText function block

A maximum of three instances of the function block can be created for each
PLC task.

12.23.2 Function block parameters
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= From version 14V04: Parameter channel change

As mask to select several channels, the parameter can only be
used for channels 1-12. To read out the information of channel
numbers > 12, the channel number and additionally the most sig-
nificant bit has to be set as parameter. Only data of an individual
channel can be requested in case of channel numbers > 12. If all
channel-independent information is to be provided when specify-
ing a channel number, bit 14 has to be set in addition to the most
significant bit 15. This can be done via an OR operation using
16#8000 or 16#4000.
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Enable

Channel

Activation dialog. All input parameters are applied at a rising edge
at this input.

Filter for processing channels:

Bit 0 =1

Channel-independent diagnostic messages
Bit m = 1 (1<=m<=n)

Activates the diagnostics for channel m,

n: Number of channels in the system (max. 12)

From Version 14V04:

As mask to select several channels, the parameter can only be
used for channels 1-12. To read out the information of channel
numbers > 12, the channel number and additionally the most sig-
nificant bit has to be set as parameter. Only data of an individual
channel can be requested in case of channel numbers > 12. If all
channel-independent information is to be provided when specify-
ing a channel number, bit 14 has to be set in addition to the most
significant bit 15.

Example:
Requesting data of channel 1, 2, 3 and 6 using the channel mask:
Channel := 2#1001110 ;

Requesting data of channel 27:
Channel := 27 OR 16#8000;

Requesting data of channel 27 including the channel-independent
information:

Channel := 27 OR 16#8000 OR 16#4000;
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Classes

DataAddr

Size

Language

inOperation

Error

ErrorlD

Errorldent
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Filter for message classes:
16#00000001 - Fatal system error
16#00000002 - Non-fatal system error
16#00000004 - Drive error
16#00000008 - Interpolator error
16#00000010 - Hardware error
16#00000020 - ICL error
16#00000040 - Part program error
16#00000080 - CPL error
16#00000100 - GUI error
16#00000200 - DNC error
16#00000400 - Input/output error
16#00000800 - Machine error
16#00001000 - Kernel system warning
16#00002000 - Periphery warning
16#00004000 - Interface warning
16#00008000 - Runtime warning
16#00010000 - Runtime note
16#00020000 - DNC note
16#00040000 - User note
16#00080000 - General note
16#00100000 - Diagnostic note
16#00200000 - Machine warning
16#00400000 - Machine note

Pointer to one or more structures of the MT_DIAGTEXT_DATA
type. The data structures are filled with diagnostic information by
the function block. The content of the diagnostic structures is only
valid if NewData is TRUE

Provided memory size in bytes in the DestAddr

Country code for the selected language

e.g. "049" for German
Signals via TRUE that the function block monitors the internal di-
agnostic database for changes. The output is set to FALSE in
case of error (Error=TRUE) or in case of deactivation of the func-
tion block via Enable=FALSE (after completion of a possible run-
ning reading process).

Signals error states in the function block via TRUE. More exact
diagnostics via "ErrorlD" and "Errorldent".

Broad error description

Detailed error description (for future extensions)
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NewData Signals via TRUE that new diagnostic messages occurred or
were deleted considering the filter criteria (channel and classes):
the content of the memory range addressed by DataAddr
changed.

NofResults Number of diagnostic data blocks in the DataAddr. Value is only
valid if DataAddr = TRUE.

Definition of the MT_DIAGTEXT _DATA structure:.

Program:

STRUCT
DateTime :DATE_AND TIME; //Date and time of the message in UTC
Chan :UINT; //Channel in which the diagnostics message occurred
Class :UDINT; //Diagnostics class
Number :DINT; //Diagnostics number

END_STRUCT

12.23.3 Configuration example

Refer to chapter 12.22.3 "Configuration example" on page 195.

12.23.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

3: No more instances of the function block can be created
6: Parameter error
-2: Internal error

12.24 Reading Motion Control Data Services (MT_MCoDS)
12.24.1 General information

The MT_MCoDS function block allows read-only access to the internal data
services of the CNC. The parameterization of the function block is based on
the description of the MCoDS command in the Programming Manual (chap-
ter: CPL functions/NCS coupling).

The resulting values are written into a memory provided by the user. The fol-
lowing type mapping is to be considered:

CPL data types PLC data types
Double LREAL
Real LREAL
Integer DINT
Character STRING
Tab. 12-2: Type mapping for the function block MT_MCoDS

When using this function block, note that access to internal data services of
the CNC cannot be ensured at every point in time. In these cases, the func-
tion block cannot provide valid data. The "Error" output is set to TRUE and
the result memory is filled with zeros.
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MT_MCODE
—{Enabkle : EBOOL bAotiwe @ BOOL—
—{Func : INT Error : BOOL|—
—{Chan : INT ErrorID : ERROR CODE—
—Destiddr : UDINT ErrorIdent : ERROR_STRUCT—
—{%ize : DINT NofElem : INT|—
Fig. 12-45: Structure of the MT_MCoDS function block

12.24.2 Function block parameters

The function block is called with the following parameters:

Enable Enabling input

Func Function number and requested data service (refer to the MCODS de-
scription in the Programming Manual)

The functions 42, 55 56, 57, 62, 94 and 95 are not supported.
Chan Channel specification on which the function is to apply

DataAddr  Pointer to the resulting data range

Size Memory size in bytes provided in "DestAddr"
Active Flag that displays whether the function is still active
Error Signals error states in the function block via TRUE. More exact diag-

nostics via "ErrorID" and "Errorident"”
ErroriD Broad error description
Errorldent Detailed error description (for future extensions)

NofElem Number of returned elements

12.24.3 Configuration example

The following example shows the continuous determination of the command
positions of all feed and auxiliary axes in an ascending, channel-independent
sequence. A field of LREAL values (AxisPos) is provided for the results.

0001

MCODEs

TRUE HT MCoDS islctive
— —————fmnar1e T Acti { —
1-{Func Error—Error
—l-{Chan ErrorID—ErrorIl
ADR(AchsPos)Destiddr ErrorIdent—
SIZEOF (AchsPos) 8ize NofElem—HNofResults
Fig. 12-46: Configuration example for the MT_MCoDS function block

12.24.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:
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General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

6: Parameter error

-2: Internal error

12.25 Automatic Sercos Il I/O exchange (MT_S3AutoAdapt)
12.25.1 General information

Exchanging an individual Sercos Ill /0O device in a system currently produc-
ing is possible at any time without using interface tools if the machine manu-
facturer enables the function for an "automatic Sercos Il I/O exchange".

The function for the automatic I/O exchange can be switched on and off at
any time in the PLC user program via the function block MT_S3AutoAdapt.

MT_S3AutoAdapt
—Execute Daone —
Ackive —
Errar F—
ErrarIDp—
ErrorIdent —
Fig. 12-47: Calling the MT_S3AutoAdapt function block

12.25.2 Function block parameters

The function block is called with the following parameters:

Execute Flag for new request
Active Flag that displays whether the function is still active

Error Error detection: FALSE means that the function has been processed
without errors

ErroriD Error code: only valid if Error = TRUE

Errorldent Detailed error description (for future extensions)

12.25.3 Configuration example

Enabling the function with a rising edge at the %1X41.3 input.
The MT_S3AutoAdapt function block can be called as follows:

1 S3Autoddapt
31x4L.3; MT_S3RutoRdapt AutoidaptDhone
U—Execute Done ﬂ D

Active [—Autohdaptictive
Error — dutohdaptError
ErrorID [~ dutohdaptErrorId
ErrorIdent - 227

Fig. 12-48: Configuration example for the MT_S3AufoAdapt function block
12.25.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:
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General errors and states when calling the function with incorrect parameteri-
zation or NC-internal error:

0:

506:
507:

508:

No error: Either no address adjustment or the automatic address adap-
tation was performed without error.

More than two I/O devices were replaced

Automatic address adaptation could not be executed Further diagnos-
tics with the IndraWorks interface

Automatic address adjustment is not supported

12.26 Reading out the Sercos ring topology (MT_RingTop)
12.26.1 General information

This function block returns the Actual topology of the Sercos ring and infor-
mation about the online status of the Sercos devices.

Additionally, the point of interruption is displayed in case of an interrupted

ring.

MT_RingTop

Execute Done —
Ackive —

Errar —

ErrorlDp—

ErrorIdent —

AllDevices —

RingTop —

RingBreakPos F—

Fig. 12-49:

Calling MT_RingTop function block

12.26.2 Function block parameters

The function block is called with the following parameters:

Bosch Rexroth AG R911400172_Edition 04

Execute
Done
Active

Error

ErroriD
Errorident

AllDevices

Flag for new request
Displays that the task was completed successfully
Flag that displays whether the function block is still active

Error detection: FALSE means that the function has been processed
without errors

Error code: only valid if Error = TRUE
Detailed error description (for future extensions)

TRUE - All devices are active

FALSE - One or more devices failed
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RingTop Current ring topology:
0 - Unknown topology The Sercos communication is not active:
1-Aline at Port 1 is active
2 - Aline at Port 2 is active
3 - Two lines are active

4 - A closed ring is active

RingBreak- Position of interruption of ring (last device at Port 1):
Pos -1 - A closed ring is active (RingTop = 4)

0 - The ring between Port 1 and the first device is interrupted or a line
at Port 2 is closed

Otherwise -

The ring between Port 2 and this device is interrupted or a line is con-
nected to Port 1

12.26.3 Configuration example

Enabling the function with a rising edge at the %1X41.3 input.
The MT_RingTop function block can be called as follows:

1 ntRingTop
5TX4l. 3 MT RingTop ReadRingTopDone
H H Execute Done E D

Active [ ReadRingTop
Error — ReadRingTopError
ErrorID [~ ReadRingTopErrorId
ErrorIdent —
AllDevices - AllDevicesbdctive
RingTop — RingTopology
RingBreakPoszs — RingEreakPos

Fig. 12-50: Configuration example for the function block MT_RingTop

12.26.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set and an error number is output in
"ErrorID".

General errors and states:

-6: Currently there are no resources available to transmit the task

12.27 Log entry in the action recorder (MT_LogData)
12.27.1 General information

Use the function block "MT_LogData" to write texts (LogText) and contents of
PLC variables (VarAddr, VarSize) into the logbook of the action recorder. For
later post-editing, an ID (LogTextID) can be specified with the entry. A file
name (AddFiles) can be used to assign multiple files stored on the PLC to the
log entry. The action recorder copies the respective files to the area of the ac-
tion recorder on the mount directory. In the action recorder display, this data
can also be displayed. Via a bit mask (NcDataSel), the PLC can specify
which NC data on the log entry is applied to the logbook. The "ChannelSel"
input allows channel-dependent writing of NC data. The log entry type (Even-
tType) is used to classify the machine events in the display of the action re-
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corder. Using the "Component" input, the corresponding machine event can
be assigned to a component by the PLC. This is especially relevant for critical
events and crashes.

HT_LOGDATAE
—Execute : EBOOL Done : BOOL|—
—EventType : BYTE Aotiwve @ EBOOL—
—{Conponent : UDINT Error : BOOL[—
—LogText : STRING{ELE) ErrorID : INTH—
—LogTextIl» : DINT ErrorIdent : ERROR _STRUCT—

—{Variddr : DIWOERD
—Variize : DINT
—addFiles : STRING({ZE5E)
—Hchata%el : DWORD
—{Channel%=1 : WORD

Fig. 12-51: Calling the MT_LogData function block
12.27.2 Function block parameters

The function block is called with the following parameters:

Execute Activation dialog. All input parameters are applied at a rising edge at
this input. If the function block is still active (Active=TRUE), no new
tasks are accepted

EventType Type of logbook entry:
MT_LOGDATA_NORMAL (0)
MT_LOGDATA_SPECIAL (1)
MT_LOGDATA_CRITICAL (2)
MT_LOGDATA_CRASH ( 3)

(Changes/extensions possible using the language file "MTXacr_Base-
LogData.xxx“)

Compo- Freely definable ID of the reporting component:

nent (Changes/extensions using the language file "MTXacr_BaselLogDa-
ta.xxx")
Example:
1: Spindle

2: Tool changer
3: Workpiece clamp
LogText Text for the log entry (empty string if not used)

LogTextlD Text ID for post-editing using the language file "MTXacr_AddLogDa-
ta.xxx“

0: No post-editing
1: "My Text %d"
2: "My Nice Text"
3.
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AddFiles

NcDataSel

Channel-
Sel

Active
Done

Error
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Errorident
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Address of the variable whose content is inserted into the text selected
by LogTextID. If LogTextID is 0, this parameter is ignored

ATTENTION!

Since the transferred values are interpreted using the format string in
the text, the type of the variables has to match the sizes of the format
specifications in the text.

For the IndraLogic 2G, a structure has to be defined additionally as
packed!

Total size of the variables in bytes

Name and path of the additional files the action recorder copies to the
mount directory and integrates them into the ACR management. More
than one file can be specified. It is separated by a ";"

Bit mask to select NC data blocked with his entry:
(Multiple selection is possible via OR operation)
MT_LOGDATA_NODATA (0): No recording of NC data
MT_LOGDATA_AXPOS (1): Recording axis positions

MT_LOGDATA_PRGLVL (2): Program level information for all channels
(path and file name of the active NC programs as well as the corre-
sponding current position across all active planes)

MT_LOGDATA_MODGFUNC (4): Recording modal G-functions

MT_LOGDATA_ACTTOOL (8): Recording active tool (active tool and
preselected tool with place, sector, number of edges, name and tool
number as well as the active edge [L1, L2, L3, R, ORI, Theta, Phi])

MT_LOGDATA_TABLES (16): File name of the active correction table
(ZeroOffset , Placement , D-correction table)

MT_LOGDATA_AUXFUNC (32): Auxiliary functions

Selecting channels for NcData

MT_LOGDATA_ALLCHAN : Recording NcData in all channels
MT_LOGDATA_CHANO1 : Recording NcData in channel 1
MT_LOGDATA_CHANO2: Recording NcData in channel 2

MT_LOGDATA_CHAN12 : Recording NcData in channel 12

(Note: If axis-specific ones are selected, the data of all axes is applied
to the log file

Signals via TRUE that the function block processes the task
Displays that the command was completed successfully

Signals error states in the function block via TRUE. More exact diag-
nostics are possible via ErrorlID.

Error code (only valid if Error = TRUE)

Not used

12.27.3 Configuration examples

A log entry of type NORMAL is transferred to the action recorder in the con-
figuration example.
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o001

signallogEv

— 1

setLogData

MT_LogData

MT_LOCDATA NORMAL-]
1

‘normal log entry by component L'
1234

ADR(local_Var) -

SIZBOF (local War) -

' /untshddFilepeth/addfile_L' -

Execute D
BventType
Conponent
LogText ErrorID—logEreNo
LogTextID ErrorIdenti—

WarAddr
Warsize
hddFiles

—loghct
Error|—logErr

Active

MT_LOGDATA AXPOZ OR MT_LOGDATA MODGFUNC—NcDataZel
MT_LOGDATE_CHANDL-ChannelSel

Fig. 12-52: Configuration example for the function block MT_LogData

12.27.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states:

6: Parameter error

-2: Internal error

Function-specific errors and states:

Internal action recorder error

Action recorder not active

Invalid parameter

Invalid Ncs message

Log entries not active by PLC

Range for variables too high (max. 512)

Text for log entry too high (max. 255 + closing '$00'

® N gk b2

Additional file names too high (max. 255 + closing '$00'

12.28 Reading System Data in Segments (MT_SD_Rd_Seg)

12.28.1

Bosch Rexroth AG R911400172_Edition 04

General information

The program block offers the possibility to read system data, which are also
larger than 4K bytes. Both entire variables and partial variables can be read.
It is selected via the input variable XPath (e.g. MyVarArr_1). The data is pro-
vided in the format defined on NC side by the scheme files. For a correct ac-
cess to the data, the structures have to be defined in the PLC program using
the pragma {attribute 'pack_mode".='1’}.

Restrictions:

No complete arrays can be read on the lowest level. On the other hand, com-
plete arrays that are subelements of a system variable can be read (e.g. /
ArrayOfints).
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—Execute : EOOL Active : BOOL—
—#Path : STRING(33) Dione : EOOL—
—lestiddr : UL INT Error : EBOOLE—
—MaxSize : DINT ErrorMo @ INT|—

MT_SD_ID_SEG

ErrorIdent : ERROR ESTRUCT—
Zize : DINT—
TypeId : DINTI—

Fig. 12-53:

Calling MT_SD_Rd_Seg function block

12.28.2 Function block parameters

The function block is called with the following parameters:

Execute

XPath

DestAddr

MaxSize
Active
Done

Error

ErrorNo

Errorident

12.28.3 Configuration example

Activation dialog. All input parameters are applied at a rising edge at
this input. If the function block is still active (Active=TRUE), no new
tasks are accepted

Identification of system data including Path specifications (e.g. "MyVar-
Arr_1")

Address of data

The variable has to be defined in the format defined on NC by the
scheme files

Total size of the variables in bytes
Signals via TRUE that the function block processes the task
Displays that the command was completed successfully

Signals error states in the function block via TRUE. More exact diag-
nostics are possible via ErrorID.

Error code (only valid if Error = TRUE)

Not used

In the configuration example, the system variable MyVarArr_1 is read and the
array element 10 is applied to the local variable loc_Var after receiving the

data.
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D004

TeadsDEed
starthead AT SR sen Readhctive
| Execute Acti { —
elenPathlelenPathInd] —XPath Donef—readbone
ADR(SD_data) Destiddr Errox[—readErr
SIZEOF (SD_data) MaxSize ErrorNo[—readErrNo
ErrorIdentcf—

Sizef—size
Typeld—&D_TVPE

noos
Reset read request flag

startRead readErr startRead

H}—[:}J o)

Pead error - return

noog

readEry

— | Retuznly
H/}J

check size of received data

noo7

readbone o
— | =

size sizeok
varIndex*3IZE0F (E0_datalll}

oosl
Process received data

sizeck HOUE
— | £t
5D_datalvarIndex] loo_Var

Fig. 12-54: Configuration example for the MT_SD_Rd_Seg function block

12.28.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:

General errors and states:

-6: Currently there are no resources available to transmit the task

Function-specific errors and states:

1: Error in XML library

507: Content of the element does not match basic data type acc. to the
scheme

508: Content of the element does not match the facet acc. to the scheme

509: Internal error while validating

510: Syntax error in the path string

511: Segment path is not located in RootPath (internal)

512: Element position invalid acc. to scheme (path)

513: An element specified via path cannot be created

514: The element specified via path cannot be deleted

515: The element specified via path is not included in the XML files

516: The element specified via path is not declared in the schema
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517: The last element in path is not identical with the first element in data
518: The element of the xml file or xml string is not declared in the schema
520: Data type does not match specified element

521: Too much binary files were requested

522; Unknown data type

523: Invalid data size

524: Unknown root element

4001: Internal error of system data server

4004: Data buffer too small

4101: Invalid mode (internal)

4102: Invalid Xpath

12.29 Writing System Data in Segments (MT_SD_Wr_Seg)
12.29.1 General information

The program block offers the possibility to write system data, which are also
larger than 4K bytes. Both entire variables and partial variables can be writ-
ten. It is selected via the input variable XPath (e.g. MyVarArr_1). The data
has to be transferred to the format they were defined on NC side by the
scheme files. The size in "Size" also has to match the type size in the system
data. For a correct access to the data, the structures have to be defined in
the PLC program using the pragma {attribute 'pack_mode"='1"}. The ID of the
type, by which the variable is defined on NC side, has to be defined in "Type-
Id." This is returned when reading variables of this type. In case of multiple
write accesses, this ID has to be specified only once before the first access. It
can then be transferred during each successive access.

Restrictions:

No complete arrays can be read on the lowest level. On the other hand, com-
plete arrays that are subelements of a system variable can be read (e.g. /
ArrayOfints).

MT_SD_WER_SEC
—Execute : EOOL Actiwe : BOOL—
—®Path : STRING(99) Lone : BOOL—
—TvypeId : DINT Error : BOOL—
—bestidr : TLINT ErrorMo : INT|—
—&ize : DINT ErrorIdent : ERROR ETRUCT—
Fig. 12-565: Calling MT_SD_Wr_Seg function block
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12.29.2 Function block parameters

The function block is called with the following parameters:

Execute Activation dialog. All input parameters are applied at a rising edge at
this input. If the function block is still active (Active=TRUE), no new
tasks are accepted

XPath Identification of system data including Path specifications (e.g. "MyVar-
Arr_1")

DestAddr Address of data

The variable has to be defined in the format defined on NC by the
scheme files

MaxSize  Total size of the variables in bytes

Active Signals via TRUE that the function block processes the task
Done Displays that the command was completed successfully
Error Signals error states in the function block via TRUE. More exact diag-

nostics are possible via ErrorlID.
ErrorNo Error code (only valid if Error = TRUE)

Errorldent Not used

12.29.3 Configuration example

In the configuration example, the system variable MyVarArr_1 is written com-
pletely. The "Typeld" of the system data was determined once before by
reading the variable. In this case, the size of MyVarArr_1 has to match the
size of the system date.

oalse

startwrite = writelhcotive
| xecute  kecd:
elemPach[eleuPachInd] {XPach Donel—writeDone
SD_TYRE{Typeld Error[—writeBrr
ADR{SD_data)-{Deschdr ErrorNol—writeEreilo

—_—

a1
Reset write request flag

startwrite writeErr startwrite

— = o —
writelone

write SD data ok - return

oozo

-7 preturn

oozl

onzz

Fig. 12-56: Configuration example for the MT_SD_Wir_Seg function block
12.29.4 Status messages

If an error or state occurred which prevents proper execution of the function
after calling it, the error bit "Error" is set. Furthermore, the type of error or
state is represented in the "ErrorNo" as number:
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General errors and states:

-6: Currently there are no resources available to transmit the task

Function-specific errors and states:

1: Error in XML library

507: Content of the element does not match basic data type acc. to the
scheme

508: Content of the element does not match the facet acc. to the scheme

509: Internal error while validating

510: Syntax error in the path string

511: Segment path is not located in RootPath (internal)

512: Element position invalid acc. to scheme (path)

513: An element specified via path cannot be created

514: The element specified via path cannot be deleted

515: The element specified via path is not included in the XML files

516: The element specified via path is not declared in the schema

517: The last element in path is not identical with the first element in data

518: The element of the xml file or xml string is not declared in the schema

520: Data type does not match specified element

521: Too much binary files were requested

522: Unknown data type

523: Invalid data size

524: Unknown root element

4001: Internal error of system data server

4004: Data buffer too small

4101: Invalid mode (internal)

4102: Invalid Xpath

12.30 Reading fast action input data (MT_FaDataRead)
12.30.1 General information

This function is used to read the cyclically transferred data from the interpola-
tor to the "fast PLC task". At the beginning of the "fast PLC task", the input
data has to be read using this function. After reading in the data, start the ac-
tual program processing.

The size of the structure for the input data has to be the same as the input
data configured for this fast PLC task on the NC

= Since the data has to be transferred as packed on NC side, the
structure for type definition on PLC side also has to be defined as
packed with {attribute 'pack_mode' :='1"}.
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For a detailed description, refer to the documentation
MTX Functional Description - Special Functions in chapter
Fast actions MTX fa

= This function block may only be called from a "fast PLC task" (the
task has to be of type Externally event-triggered and the external
event has to be EVENT_FASTACTION_x. x stand for index 1 to

4)
MT_FADataRead
—Resultadr MT_FaDataRead —
—InputDataddr
—Size0fInputData
Fig. 12-57: Calling MT_FaDataRead function block

12.30.2 Function block parameters

The function block is called with the following parameters:

Function The function value includes the result of the function

value This is the result of the library function and not the result of an NC-si-

ded fast action (see below)

ResultAdr Reserved for future extensions (pointer to "Return" value of the NC-si-
ded fast action). It is currently not used

InputDa- Pointer to data transferred from the interpolator to the "fast PLC task"
taAdr

SizeOfln-  Total size of the data range of the input data in bytes
putData

12.30.3 Configuration example
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One fast PLC task is configured with two fast actions in the configuration ex-
ample. Apart from the call of the function MT_FaDataRead, the example also
includes the call of the respective function to write output data:

1. Action: The NC provides the command positions of two axes of type
LREAL (2*8 bytes)

2. Action: The PLC requests the NC to write a CPL variable of type DINT (4
bytes)

The type for input and output data is defined in falnp_t or faOutp_t respective-
ly.

Task logic: If one of the command values exceeds a limit, this value is re-
turned to the output data (CPL variable) of the second fast action

TYFE falnp_t :
SETRUCT
a0llPos | AFPRY([0..L] OF LRERL ; (* & required positiong of the type LREEAL =
END_STRUCT
EHD_TVPE
Fig. 12-58: Structure for input data
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1
g TYPE falut_t :
3 STRUCT
4 Cplvarval : DIHNT; (# default wvalue of the CIL-rariahle #)
E EHD STRUCT
5 EHD TYPE
7
Fig. 12-59: Structure for oufput data
1 PROGABRH Fiction
17| vam
KHcRe=zule : DINT; {
Falnpurbara : o fanp ! re
Falutputlats B I&Uut-_[ H { "2
42184 : WORD {
BaxVal : LEEAL := 3
24 err: BOOL:
5 greater: BODL;|
2 EHD VAR
Fig. 12-60: Declaration part of the program
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ADR | NT FaDataRead
NcResult Re sulthde fhErr
ADR
FaInputhata InputDataidr

SIZEOF
FaInputDhata 5izeOf Inputhata

tru ™
I ] {rETUREp  —

=

EbErr —j

LT
Falnputhata.sollPos[0] —] Pprocsr_0 —

maxVal —

MOVE LREAL_TO DINT
Falnputhata.sollPos[0]) FalurputData.CplVarVal

notGe_0:

LT
FalnputDats.sollPos[1] ProtGe_1 —
max¥al

MOVE LREAL_TO_DINT
FalnputData.sollPos(1] FalutputData.CplVarVal

notGt_lL:

MT_FiDatalfrite
0 —Result EbErx
RADR
FalutputData —| DutputDataddr
SIZEOF
FalutputData — Size0f Outpucthata
Fig. 12-61: Configuration example for the functions MT_FaDataRead and

MT_FaDataWrite

12.30.4 Status messages

The function value can assume the following values:

0x0000: Data transfer OK

0x000A: The function was not executed, since it was not called from a "fast Plc
task"
0x000B: Configuration error: No input data is configured for the task or the size

to be transferred in SizeOflnputData is 0

0x000C: The size of the configured input data does not match the size transmit-
ted in SizeOflnputData

0x000D: Target address in InputDataAdr is a zero pointer

Ox7FFE: Internal error
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12.31  Writing fast action output data (MT_FaDataWrite)
12.31.1 General information

This function is used to write the cyclically transferred data from the "fast PLC
task" to the interpolator. At the end of the "fast PLC task", the output data has
to be transferred to the interpolator using this function.

The size of the structure for the output data has to be the same as the output
data configured for this Fast PLC task on the NC

= Since the data has to be transferred as packed on NC side, the
structure for type definition on PLC side also has to be defined as
packed with {attribute '‘pack_mode' := '1"}.

For a detailed description, refer to the manual
Functional Description 13VRS Special Functions in chapter
Fast actions MTX fa

= This function block may only be called from a "fast PLC task" (the

task has to be of type Externally event-triggered and the external
event has to be EVENT_FASTACTION_x. x stand for index 1 to

4)
MT_FADataWrite
—Resul: MT_FaDatakrite —
—joutputDatasdr
—{Size0fOukputData
Fig. 12-62: Calling the MT_FaDataWrite function block

12.31.2 Function block parameters

The function block is called with the following parameters:

Function The function value includes the result of the library function
value

OutputDa- Pointer to the data transferred from the "fast Plc task" to the interpolator

taAdr

SizeOfOut- Total size of the data range of the output data in bytes
putData

Result "Return” value of the "fast Plc task" to the interpolator

12.31.3 Status messages

The function value can return the following values:

0x0000: Data transfer OK

0x000A: The function was not executed, since it was not called from a "fast Plc
task"
0x000B: Configuration error: No input data is configured for the task or the size

to be transferred in SizeOflnputData is 0
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0x000C: The size of the configured input data does not match the size transmit-
ted in SizeOflnputData

0x000D: Target address in InputDataAdr is a zero pointer

Ox7FFE: Internal error

12.31.4 Configuration example

Bosch Rexroth AG R911400172_Edition 04

One fast PLC task is configured with two fast actions in the configuration ex-
ample. Apart from the call of the function MT_FaDataWrite, the example also
includes the call of the respective function to read input data:

1. Action: The NC provides the command positions of two axes of type
LREAL (2*8 bytes)

2. Action: The PLC requests the NC to write a CPL variable of type DINT (4
bytes)

The type for input and output data is defined in falnp_t or faOutp_t respective-
ly.

Task logic: If one of the command values exceeds a limit, this value is re-
turned to the CPL variable of the second fast action

TYFE falnp_t :
i STRUCT
solifos : RFEGN[0..L] OF LEEML ; (= 2 required positions of the type LREAL =
END_STRUCT
i EHD TYPE
Fig. 12-63: Structure for input data
1
Z TYPE falut_t :
3 STRUCT
! CplvVarval : DINT;: [# default valuwe of the CIL-variahle #)
5| EHD STRUCT
3 EHD TYPE
7
Fig. 12-64: Structure for output data
PROGREM FAction
17| VER
HcResule : DINT:
FaInputDrata iofafnp. ko
Falutpuchats 4 'I:!.D’ut-_t H L E tl
EhErr : WORD i* Rezulé of bhe POU-Call #
naxVal : LEERL := 123456.738 ;
= ere: BOOL:
Z5 grester: BOOL;
EHD_VAR
Fig. 12-65: Declaration part of the program
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NecResult

FaInputDhata T

MNT_FaDat aRe ad

Re sulcAdr

nputhataddr

L

fbErr

SIZEOF
FaInputData Size0f InputData
true
i | £ {rETUREp —
fbErr
0
LT
FaInputDaca.sollPos[0] — Pprotse_o —
naxVal —
HOVE LREAL_T0_DINT
Falnputhata.sollPos[0]) FalurtputData. CplVar¥al
notGe_0:
LT
FalnputDats.sollPes[1] — Pprote_1 —

max¥al —

MOVE LREAL_T0_DINT
FalnputData.sollPos[1] FalutputData.CplVarVal

MT_FaDataWrite

notGe_l:
MI_FiDataWrite
0 —Result fbErx
FalutputData ﬂutpul:Dal:.Md.t
SIZEOF
FalutputData Size0fOutputhata
Fig. 12-66: Configuration example for the functions MT_FaDataRead and
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13
13.1

Configuring PLC-specific data in IndraWorks
Configuring machine state display (MZA)

13.1.1 General information
The machine state display enables the diagnostics of machine errors, warn-
ings and notes and thus supports the fast remedy of malfunctions in the op-
erational procedure at the machine.
The MZA diagnostics are displayed in the MTX-HMI in diagnostic header and
in the OP9 "Diagnostics". MZA diagnostics can be recorded in the logbook.
The corresponding messages are defined in plain text in the MZA file "mza-
texte.xxx" and activated by setting the corresponding signal at the MZA bit in-
terface in the PLC program.
13.1.2  Parameterizing the machine state display (MZA)
MZA signals are cyclically exchanged between PLC and NC. Set the time in-
terval in the parameter "MachStatDiagCycTime". The time should be set to
e.g. 300 ms to keep communication load of the system low.
’ :)cc'::::;g::isf'::::meler " HC/PLCr[nvt:ur:ace (PLC) =
et 0 et e ol
! “‘dﬂe;én;a » Machine status dpley (MSD or & Spindies (5P)
S secosP1] - o] ication (SCS)
& Sercos parameters (SCSP)
B NC/PLC intertace PLOY
& Auwsiliary functions (AUXF)
Buser intertace (GU) -
Fig. 13-1: MZA cycle time
= The cycle time "0" switches off the MZA diagnostics.
13.1.3  Configuring MZA bit interface

Depending on the number of machine errors, warnings and notes, use the
following bit interface data types with a different number of signals:

e "gMZA" with up to 2048 signals or
e  "gMZAext" with up to 8192 signals.

' Project Explorer ——
(2] ProjectXM
+ ) General Module Folder
=1 indraMotionMTX

s

4

#%% Motion

1] Logic

I MTX_NC_Plc_interface (MTX NC-Rlejotad

j General_Interface (General | ]

Opgen

1 i Channel_interfaces \Channe|
i [ Axes_Interfaces (Axes Interf

Add

r@ Ade. |

+ j Spindles_Interfaces (Spindle| =
[ s20_0
H Nicht_verwendet_XM

Edit IO mapping

Device »| ([ qMZA
@ oMZAext

S sercos Export...

Import...

u} Compare...

ic)
Rename F2

Z3 Find element...

‘ i Messages ECAD resource identifier  »
Fig. 13-2: Inserting MZA interface signals
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The following settings can be made in the MZA "Properties” dialog (see fol-
lowing figure):

®  The identifier for the MZA bit interface can be freely selected. Therefore,
right click on the identifier of MZA node below the "MTX_NC_PlIc_Inter-
face" node. The "Rename" command can now be selected in the con-
text menu. It is recommended to apply the suggested identifier "qMZA"
or "gMZAext".

®  The memory address from which the selected data type in the bit inter-
face begins can be freely selected as long as this does not overlap with
other addresses in the bit interface.

= Project Explorer v 2 X
1 ProjectxM
-2 General Module Folder
T

=]

aMZAext
= 1JOMapping = MZA Interface IEC Objects Status @) Information
Find

Filter Show all ~ 4 Add FB for [0 Channe

Variable Mapping ~ Channel Address  Type

) MZA signals MZA_0001.MZA 8152 %QD1S6  MT_Mza ExtT

s (ff
i o2ied GHzrert
[ s2010
B NicHt_venwendet XM
S sercos

Always update varisbles | Use parent device setting

» =Create new variable " =Map to existing variable

Z Messages

Fig. 13-3: MZA "Properties” dialog

MZA file structure

The MZA file has to be stored in the root directory "/" or the user FEPROM "/
usrfep" of the control under the name "mzatexte.xxx". The file name exten-
sion "xxx" stands for the used language (e.g. 049 for German).

The MZA text is divided into main text, auxiliary text and remedy text. It is
separated with a double number sign "##". Long texts can be continued with
the "_" character at line end in the next line.

Example:

MZA text

mzatexte.049

(E123, E-STOP button is pressed at the station! ## _
The E-STOP button is still pressed at the station! ## _
If the E-STOP does not apply anymore, _

the power can be switched on!)

(M124, coolant missing! ## The coolant level has fallen below the minimum
level _

fallen below! ## _
Fill up coolant if necessary.)

Close each MZA definition - even the one at file end - after the
right parenthesis with line feed. Otherwise, the message texts are
not applied.

ISy

The syntax of MZA definition in the file "mzatexte.xxx" is displayed as follows:

(<Diagnostic class><MSD number>,<Main text>##<Help text>##<Recovery
text>)
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<Diagnostic class> L E for machine error
L W for machine warning

. M for machine note

<MSD number> Bit in the structure qMZA [1..2048] or
gMZA_Ext [1..8192] and simultaneous
message number in the diagnostics.

<Main text> Mostly single-line message text also
shown in the status line.

<Help text> Auxiliary text for detailed description of
the diagnostics.

<Recovery text> Description to eliminate of the occurred
malfunction.

The texts which cannot be displayed in the ASCII character set can be en-
tered in the UTF8 character coding. An MZA file in UTF8 format has to have
the hexadecimal 3 byte file identification "EFBBBF" at the beginning of file.
The texts are transmitted with a maximum length of 1000 characters. When
using the UTF8 format, the text length reduces by up to 2/3 of the displayable
characters with regard to the coding effort.

13.1.5 Enabling messages

The MZA messages are activated in the PLC by setting the requested bit sig-
nals.

Example:

Structured text
gMZAext.MZA_0004:=TRUE;

Resetting the MZA messages has to be programmed in the PLC as well.
Example:

Structured text
gMZAext.MZA_0004:=FALSE;

13.1.6  Supplementing notes

The control-internal error database cannot store an unlimited number of er-
rors.

The maximum following messages can be stored from the MZAs:
° 16 errors

® 16 warnings and

o 16 notes

If there are more messages (for example more than 16 machine errors), only
the errors with the highest priority are saved in the internal error database.
The priority is specified by the message number. Small nhumbers mean high
priority.

If messages are deleted, messages with a lower priority can "succeed" to the
database. At the point of "succeeding", it is unknown when the respective
message occurred, since the time stamp is not saved.

"Succeeding" messages therefore get the time stamp 1.1.1970 00:00:00.000.
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"Succeeding” only occurs if either more than

o 16 machine errors or

® 16 machine warnings or

o 16 machine notes are present at the same time.

The range of the monitored MZA signals is specified in the "mzatexte.xxx"
file. Thus, only PLC-MZA signals between gMZA(ext).MZA_0001 and
gMZA(_Ext).MZA_nnnn are analyzed. "nnnn" results either from the highest
error number (Ennnn,...), warning number (Wnnnn,...) or note number
(Mnnnn,...) entered into the "mzatexte.xxx" file. Signals outside this range are
ignored. Thus, transmission time for non-required signals is saved. Signals
within the range but without the corresponding text are displayed automatical-
ly as machine warning (<no.>).
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14
14 .1

MT_BaseAdditional.library

Introduction and overview

The functions and function blocks of this library supplement and simplify the
basic functionality provided with the MT_Base library.

Overview on channel functions
Category |Function/function block Brief description
General |MT_ChNumberValidation, [Checks whether the specified channel
informa- | Page 240 number exists in the NC configuration
tion MT_ChGetState, page 242 |Determine current channel
MT_ChSetFeedOverride, Change the channel feed
page 254
Feed .
MT_GetFeedOverride, Determining the active channel feed
page 255
MT_ChSetReentryBreak- . .
Point, page 251 NC program, saving breakpoint
NC  pro-|MT_ChGetActiveNcPro- Determining the name of the active NC
gram gram, page 244 program
MT_ChNcProgProgress, -
page 14.3.5 Determining current NC program progress
Determining and changing the operation
MT_ChOPMode, page 268 |modes of a channel (combines MT_ChGe-
tOPMode and MT_ChSetOPMode)
. MT_ChGetOPMode, page |Determines the active main and secondary
Opzratlon 256 operation mode of a channel
mode
MT_ChSetOPMode, page|Changes the main and secondary opera-
263 tion modes of a channel
MT_ChSetMainOPMode, Changes the main operation modes of a
page 259 channel
Tab. 14-1: Overview on channel functions
Overview on axis functions
Category |Function/function block Brief description
MT_DrvGetSafeState, page | Determines the active safety engineering
274 operating state of a drive (also for spindle)
General 2/I7T8_AxGetChIndex, PA9€| Check channel assignment of an axis
informa-
tion MT_AxHandwheelACS, Operates handwheel for an axis in the axis
page 278 coordinate system
g/IS'I;)_AxProbeMonltor, page Monitoring of a probe axis
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MT_AxAsyncSetOverride,
page 301

Change feed for asynchronous axes

MT_AxAsyncOPMode,

Determines and changes the operation
mode of an asynchronous axis (combines

Asynchro- | Page298 MT_AxAsyncGetOpMode and MT_AxA-
nous axes syncSetOpMode)
MT_AxAsyncGetOPMode, |Determines the active operation mode of
page 294 an asynchronous axis
MT_AxAsyncSetOPMode, |Changes the operation mode of an asyn-
page 295 chronous axis
Determines and changes the active jog dis-
MT_AxJogMode, page 289 |tance of an axis (combines MT_AxGetJog-
Mode and MT_AxSetJogMode)
Jog dis- MT_AxGetJogMode, page |Determines the active jog distance for an
tance .
283 axis
gﬂsg_AxSetJogMode, page Changes the active jog distance for an axis
Determines the drive status and sets/
resets the controller enable (combines
MT_AxPower, page 308 MT_AxSetPowerOn, MT_AxSetPowerOff
and MT_AxGetPowerStateExt)
MT_AxSetPowerOn, - page Sets the controller enable for an axis
305
Power &
@agnos- MT_AxSetPowerOff, - page Resets the controller enable for an axis
tics 306
MT_AxGetPowerState, Determines the drive status of an axis
page 302
MT AxGetPowerStateExt, Detgrmlnes the <.:1r|ve. status Qf an axis in-
cluding the detailed information about er-
page 303 .
rors and warnings
Tab. 14-2: Overview on axis functions

Overview on spindle functions

Category | Function/function block Brief description

General .

informa- I:\))/I1T278p8et0verr|de, page Change feed for a spindle

tion
Determines and changes the active jog ve-

:I;/I1T7_SpJogSpeed, page locity of a spindle (combines (MT_SpGet-

JogSpeed and MT_SpSetJogSpeed)

Jog veloc- . . -

ity MT_SpGetJogSpeed, page |Determines the current jog velocity of a

313

spindle

MT_SpSetJogSpeed, page
314

Changes the active jog velocity of a spindle
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Determines the drive status and sets/
resets the controller enable (combines
MT_SpSetPowerOn, MT_SpSetPowerOff
and MT_SpGetPowerStateExt)

MT_SpPower, page 327

MT_SpSetPowerOn, - page Sets controller enable for a spindle

Power & 323
cﬁagnos- MT_SpSetPowerOff, - page Resets the controller enable of a spindle
tics 325
MT_SpGetPowerState, Determines the drive status of a spindle
page 320

Determines the drive status of a spindle in-
cluding the detailed information about er-
rors and warning

MT_SpGetPowerStateExt,
page 322

Tab. 14-3: Overview on spindle functions

Overview on tool management functions

Category |Function/function block Brief description

Tool life MT_TmToolLife, page 330 |Determines the tool service life

Tab. 14-4: Overview on tool management functions

Overview on miscellaneous functions

Category |Function/function block Brief description

MT_DistanceAccumulator,

page 336 Calculates the distance from position data

Other ax-|MT_TimeAccumulator, Calculate the lapsed time

es page 339
MT_GetRandomNumber, .
Generates an integer random number
page 341
Tab. 14-5: Overview on miscellaneous functions

14.2 Standard interfaces at function blocks

14.2 1 Motivation

The majority of the function blocks disposes of an input for the activation and
an output for displaying the correct processing.

In addition, an output is often necessary which indicates the processing time.
Additional outputs are defined for the indication of errors.

A uniform naming convention as well as an identical standard interface be-
havior, increases understanding, shortens the time needed for familiarization
and reduces the workload of the support.

14.2.2  Function block types

Using function blocks, it is possible to encapsulate complex tasks so they can
be used again and to address them via defined interfaces. For this, the pro-
cessing can be either state-controlled or edge-controlled. Furthermore, a dif-
ference is made between tasks which can be processed final and tasks which
require permanent intervention once they are started.
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State-controlled

Edge-controlled

Final processing

Permanent processing
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If a function block always repeats its task after switch-on after it has reached
a defined state, this function block processes "state-controlled".

If a function block fulfills its task exactly once after being switched on, this
function block processes "edge-controlled".

If a block can be finally process its order and afterwards stop to work, this is
called "final processing".

If a block can never conclude its order definitively but continuous intervention
is necessary, this is defined as "permanent processing".

In combination, there are four function block types possible:

Control Processing Example

State-controlled Final (Done) Continuous reading of a parameter

(Enable) If reading is completed, the function block has completed its task. The function
block repeats this task as long as the control input (Enable) remains set, e.qg.
MB_ReadParameter

State-controlled Permanent Terminable control

(Enable) (In....) If the control is active, it processes until the control input (Enable) is reset and
thus disabled the control

Edge-controlled Final (Done) One-time writing of a parameter

(Execute) If writing is completed, the function block has completed its task. A new edge is
required at the control input (Execute) to start writing again, e.g. MB_Write-
Parameter

Edge-controlled Permanent Non-terminable control

(Execute) (In....) Once the control is started via the control input (Execute), it cannot be disabled
via the interfaces of this function block, e.g. MC_MoveVelocity

Tab. 14-6: Overview on function block types
14.2.3  Block types and their interfaces

Inputs

Outputs

Bosch Rexroth AG R911400172_Edition 04

In order to mark whether a function block processes state-controlled or edge-
controlled, two different variable names are used for the inputs for the activa-
tion of the function block.

° Enable = state-controlled
e  Execute = edge-controlled

To mark whether a function block processes finally or permanently, different
variable names are used for the outputs indicating the processing state.

I .
e In..... = Permanent processing (e.g., InOperation, InSync,
InVelocity, InGear, InTorque...)

The optional "Active" output can be used with final and permanent
processing function blocks. However, the behavior differs!

Done = Final processing

All outputs for the error identification (Error, ErrorID, Errorldent) can be found
with final and permanent processing function blocks. Both show the same be-
havior.
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Identifier Description

Inputs

Enable Enable input of state-controlled function blocks

Execute Enable input of edge-controlled function blocks. Other
function blocks can interrupt this function block

ExecuteLock Enable input of edge-controlled function blocks. As long as
this input is TRUE, the function block cannot be interrup-
ted by others

Outputs

Active Output marking the processing time

Done Processing completed successfully and the data outputs
are valid

In...... The output signals that the function block is processing its
task and that the data outputs are valid

Shutdown The output signals that the function block is currently

(optional) reaching a defined final state (e.g., it stops axes, releases
resources...).
The function block has to be called until "Shutdown" be-
comes FALSE

CommandAborted Output indicates that the function block was interrupted
(e.g. by another function block)

Error Process completed with error

ErrorlD Output for rough error classification

Errorldent Output for detailed error classification

Tab. 14-7: Overview on standardized identifiers
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Inputs and outputs of state-controlled function blocks, final processing

Control/
processing

/0

Variable name

Description

State-con-
trolled/final

Enable

The input variables are registered with a positive edge of "Enable". New input
values are only applied at another positive edge at "Enable". "Enable" has to
be TRUE during the complete function block processing! If "Enable" is disa-
bled, processing is interrupted and the "Done", "Active", "CommandAborted"
and "Error" outputs are set to FALSE.

If required, "Shutdown" signals that further signals are necessary to make the
function block to reach its final state defined

Done

If "Done" is TRUE, the function block has successfully completed its job and is
in a final state. Data outputs are now valid. "Active", "Error" and
"CommandAborted" are FALSE! "Done" remains TRUE for exactly one PLC cy-
cle. If, afterwards, "Enable" is still TRUE, the function block starts its process-
ing again

Active

If "Active" is TRUE, the function block is working on its actual task and is in an
intermediate state. Possible preprocessings are not flagged with this output!
"Done", "Error" and "CommandAborted" are FALSE!

Shutdown (option-
al)

If a "Shutdown" output is available, the function block requires multiple cycles
of computation time to disable "Enable" to reach a defined final state and to re-
lease the resources used. The function block has to be called until "Shutdown"
becomes FALSE!

CommandAborted

If "CommandAborted" is TRUE, the function block was interrupted and is in a
final state. "Done", "Active" and "Error" are FALSE! "CommandAborted" re-
mains TRUE until the control input "Enable" is disabled. An additional reset in-
put is therefore not necessary.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"CommandAborted". In this case, the function block has to be called until
"Shutdown" becomes FALSE

Error

If "Error" is TRUE, the function block was aborted due to an error and is in a
final state. "Error" remains TRUE until the "Enable" control input is deactivated.
An additional reset input is therefore not necessary.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"Error". In this case, the function block has to be called until "Shutdown" be-
comes FALSE

Tab.

14-8: /O of state-controlled function blocks, final processing

If it is required that certain inputs are not only applied at the edge
at "Enable", but cyclically during the function block processing, it
is to be documented explicitly and not to be specified via the vari-
able name!

For function blocks with "Shutdown", define the behavior of the
function block when "Enable" is set to TRUE while "Shutdown" re-
mains set (retrigger).
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State-controlled FB with final proc ing - proc ing successfully completed
Enable | |

Active [ & & O
Commandaborted

Error

Done 1 N I R I

Fig. 14-1:

/O of state-controlled function blocks, final processing without "Shut-
down". Processing successfully completed

State-controlled FB withfinal processing - processing aborted with error

Enable | |
Active ] [
Commandaborted
Done []
Fig. 14-2: /O of state-controlled function blocks, final processing without "Shut-

down". Processing completed with error

State-controlled FB with final processing - processing was interrupted

Enable | |
Active ] [
CommandaAborted [TTTT 1]
Error
Done []
Fig. 14-3: /O of state-controlled function blocks, final processing without "Shut-
down". Processing interrupted
State-controlled FB with final processing - processing successfully completed
Enable | |
Active [ & & O
Shutdown [T
Commandaborted
Error
Done I R O S I I
Fig. 14-4: /O of state-controlled function blocks, final processing with "Shut-

down". Processing successfully completed
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State-controlled FB with final processing - processing aborted with error

down". Processing completed with error

Enable
Active ] [
Shutdown
Commandaborted
Done []
Fig. 14-5: /O of state-controlled function blocks, final processing with "Shut-

State-controlled FB with final processing - processing was interrupted

Enable

Active

Shutdown

CommandAborted

Error

Done

=

Fig. 14-6:

/O of state-controlled function blocks, final processing with "Shut-
down". Processing was interrupted
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Inputs and outputs of edge-controlled function blocks, final processing

Control/
processing

/0

Name

Description

Edge-con-
trolled/final

Execute

The input variables are registered with a positive edge of "Execute". New input
values are only applied at another positive edge at "Execute". The change of
edges at "Execute" suffices to start the block. For further processing, the state
of "Execute" is not important. With a new edge change during the processing,
the previous task is discarded, the inputs are applied again and the task is con-
tinued with the new values (retriggering, subsequent triggering).

If a "Shutdown" output is available, retriggering is perhaps not supported. The
function block documentation provides clarity on this issue

Done

If "Done" is TRUE, the function block has successfully completed its job and is
in a final state. Data outputs are now valid. "Active", "Error" and
"CommandAborted" are FALSE! If the control input "Execute" is FALSE when
the order is completed, "Done" remains TRUE for exactly one PLC cycle. If
"Execute" is TRUE, "Done" remains TRUE until "Execute" is disabled.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"Done". In this case, the function block has to be called until "Shutdown" be-
comes FALSE

Active

If "Active" is TRUE, the function block is working on its actual task and is in an
intermediate state. Possible preprocessings are not flagged with this output!
"Done", "Error", "Shutdown" and "CommandAborted" are FALSE!

Shutdown (option-
al)

If a "Shutdown" output is available, the function block requires multiple cycles
of computation time after the completion of the task (signaled via "Done") to
reach a defined final state and to release the resources used. The function
block has to be called until "Shutdown" becomes FALSE!

CommandAborted

If "CommandAborted" is TRUE, the function block was interrupted and is in a
final state. "Done", "Active" and "Error" are FALSE!

If the control input "Execute" is FALSE at the time when the order is interrup-
ted, "CommandAborted" remains TRUE for exactly one PLC cycle.

If "Execute" is TRUE, "CommandAborted" remains TRUE until "Execute" is dis-
abled.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"CommandAborted". In this case, the function block has to be called until
"Shutdown" becomes FALSE

Error

If "Error" is TRUE, the function block was interrupted due to an error and is now
in a final state.

If the control input "Execute" is FALSE when the error occurs, "Error" remains
TRUE for exactly one PLC cycle.

If "Execute" is TRUE, "Error" remains TRUE until "Execute" is disabled.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"Error". In this case, the function block has to be called until "Shutdown" be-
comes FALSE

Tab.

14-9: /O of state-controlled function blocks, final processing

I

If certain inputs are not only applied with the 0/1 edge at
"Execute", but cyclically during the function block processing, it is
to be documented explicitly and not to be specified via the varia-
ble name!
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For function blocks with "Shutdown", define the behavior of the

function block when a new edge is detected at "Execute" while
"Shutdown" remains set (retrigger).

Edge-controlled FB with final proc ing - proc ing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 14-7: /O of edge-controlled function blocks, final processing without "Shut-

down". Processing successfully complefed

Edge-controlled FB with final processing - processing aborted with error

Execute | | []
Active [T [T
CommandAborted
Error ||| ||
Done
Fig. 14-8: /O of edge-controlled function blocks, final processing without "Shut-

down". Processing completed with error

Edge-controlled FB with final processing - processing was interrupted

Execute | | []
Active [T [T
CommandaAborted [ 7
Error
Done
Fig. 14-9: /O of edge-controlled function blocks, final processing without "Shut-

down’". Processing interrupted
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Edge-controlled FB with final proc ing - processing successfully completed
Execute | | []
Active
Shutdown
Commandaborted
Error
Done |_|
Fig. 14-10: /O of edge-controlled function blocks, final processing with "Shut-

down". Processing successfully completed

Edge-controlled FB with final processing - processing aborted with error

Execute | | []
Active [T [T
Shutdown e e
Commandaborted
T m
Done
Fig. 14-11: /O of edge-controlled function blocks, final processing with "Shut-

down". Processing completed with error

Edge-controlled FB with final processing - processing was interrupted

Execute | | []
Active [T [T
Shutdown e e
CommandaAborted [ 7
Error
Done
Fig. 14-12: /O of edge-controlled function blocks, final processing with "Shut-

down". Processing interrupted
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Inputs and outputs of state-controlled function clocks, permanent pro-

cessing

Control/
processing

110 Variable name

Description

State-con-
trolled/
permanent

| Enable

The input variables are registered with a positive edge of "Enable". New input
values are only applied at another positive edge at "Enable". "Enable" has to
be TRUE during the complete function block processing! If "Enable" is disa-
bled, processing is interrupted and the "In....", "Active", "CommandAborted"
and "Error" outputs are set to FALSE.

If required, "Shutdown" signals that further signals are necessary to make the
function block to reach its final state defined

If "In...." TRUE, the function block has reached its goal, but is still in operation
to "preserve" what has been achieved and is thus in a permanent final state.
Data outputs are now valid. Since the function block remains in intervention,
"Active" also has to remain TRUE. "Error" and "CommandAborted" are FALSE!
As long as "Enable" is TRUE, "In...." also remains TRUE

@) Active

If Active is TRUE, the function block processes its actual task. Possible prepro-
cessing are not marked with this output! Since the function block remains per-
manently in operation, "Active" remains TRUE until the function block is switch-
ed off via the control input "Enable" or is terminated by "Error" or
"CommandAborted". As long as "Active" is TRUE, "Error" or
"CommandAborted" must be FALSE!

(0] Shutdown

(optional)

If a "Shutdown" output is available, the function block requires multiple cycles
of computation time to disable "Enable" to reach a defined final state and to re-
lease the resources used. The function block has to be called until "Shutdown"
becomes FALSE!

(0] CommandAborted

If "CommandAborted" is TRUE, the function block was interrupted and is in a
final state. "In....," "Active" and "Error" are FALSE! "CommandAborted" remains
TRUE until the control input "Enable" is disabled. An additional reset input is
therefore not necessary.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"CommandAborted". In this case, the function block has to be called until
"Shutdown" becomes FALSE

(0] Error

If "Error" is TRUE, the function block was aborted due to an error and is in a
final state. "Error" remains TRUE until the "Enable" control input is deactivated.
An additional reset input is therefore not necessary.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"Error". In this case, the function block has to be called until "Shutdown" be-
comes FALSE

Tab.

14-10: /O of state-controlled function blocks, final processing

If it is required that certain inputs are not only applied at the edge
at "Enable", but cyclically during the function block processing, it
is to be documented explicitly and not to be specified via the vari-
able name!

For function blocks with "Shutdown", define the behavior of the
function block when "Enable" is set again to TRUE while "Shut-
down" remains set (retrigger).
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State-controlled FB with permanent proc ing - proc ing successful
Enable | |
Active | |
Commandaborted
Error
In....
Fig. 14-13: /O of state-controlled function blocks, permanent processing without

"Shutdown". Processing successful

State-controlled FB with permanent processing - processing aborted with error

Enable | |
Active RN
Commandaborted
In.... [T]
Fig. 14-14: /O of state-controlled function blocks, permanent processing without

"Shutdown". Processing aborted with errors

State-controlled FB with permanent processing- processing was interrupted

Enable | |
Active RN
CommandaAborted [TTTT 1]
Error
In.... [T]
Fig. 14-15: /O of state-controlled function blocks, permanent processing without
"Shutdown". Processing inferrupted
State-controlled FB with permanent processing - processing successful
Enable | |
Active | |
Shutdown [T
Commandaborted
Error
In....
Fig. 14-16: /O of state-controlled function blocks, permanent processing with

"Shutdown". Processing successful
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State-controlled FB with permanent processing - processing aborted with error

"Shutdown". Processing aborted with errors

Enable | |
Active RN
Shutdown [T
Commandaborted
In.... [T]
Fig. 14-17: /O of state-controlled function blocks, permanent processing with

State-controlled FB with permanent processing - processing was interrupted

"Shutdown". Processing interrupted

Enable | |
Active RN
Shutdown [T
CommandaAborted [TTTT 1]
Error
In.... [T]
Fig. 14-18: /O of state-controlled function blocks, permanent processing with
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14.2.7 Inputs and outputs of edge-triggered function blocks, permanent pro-
cessing

Control/ /10 Variable name Description
processing

i Execute The input variables are registered with a positive edge of "Execute". New input
values are only applied at another positive edge at "Execute". The change of
edges at "Execute" suffices to start the block. For further processing, the state
of "Execute" is not important. By changing the edge again during processing,
the previous task is discarded, the inputs are applied again and the task is con-
tinued with the new values (retriggering, subsequent triggering).

If the function block provided with a "Shutdown" output, retriggering could not
be allowed

(0] In.... If "In...." TRUE, the function block has reached its goal, but is still in operation
to "preserve" what has been achieved and is thus in a permanent final state.
Data outputs are now valid. Since the function block remains in intervention,
"Active" also has to remain TRUE. This even applies when "In...." decreases
again. "Error" an "CommandAborted" are FALSE! If the control input "Execute”
is FALSE when the order is completed, "In...." remains TRUE for exactly one
PLC cycle.

If "Execute" is TRUE, "In...." remains TRUE until "Execute" is disabled

(0] Active If "Active" is TRUE, the function block processes its actual task. Possible pre-
processing are not marked with this output! Since the function block remains in
intervention permanently, "Active" remains TRUE until the block is completed
by "Error" or "CommandAborted".

As long as "Active" is TRUE, "Error" or "CommandAborted" as well as "Shut-

Edge-con- down" has to be FALSE!

trolled/ (0] Shutdown If a "Shutdown" output is available, the function block requires multiple cycles
permanent (optional) of computation time to reach a defined final state and to release the resources
used after the function block has canceled its task ("CommandAborted" or
"Error" = TRUE). The function block has to be called until "Shutdown" becomes
FALSE!

(0] CommandAborted | If "CommandAborted" is TRUE, the function block was interrupted and is in a
final state. "In....," "Active" and "Error" are FALSE!

If the control input "Execute" is FALSE at the time when the order is interrup-
ted, "CommandAborted" remains TRUE for exactly one PLC cycle.

If "Execute" is TRUE, "CommandAborted" remains TRUE until "Execute" is dis-
abled.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"CommandAborted". In this case, the function block has to be called until
"Shutdown" becomes FALSE

(0] Error If "Error" is TRUE, the function block was interrupted due to an error and is now
in a final state.

If the control input "Execute" is FALSE when the error occurs, "Error" remains
TRUE for exactly one PLC cycle.

If "Execute" is TRUE, "Error" remains TRUE until "Execute" is disabled.

If a "Shutdown" output is available, it becomes simultaneously TRUE with
"Error". In this case, the function block has to be called until "Shutdown" be-
comes FALSE

Tab. 14-11: /O of edge-controlled function blocks, permanent processing
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If certain inputs are not only applied with the 0/1 edge at

"Execute", but cyclically during the function block processing, it is
to be documented explicitly and not to be specified via the varia-

ble name!

For function blocks with "Shutdown", define the behavior of the

function block when a new edge is detected at "Execute" while
"Shutdown" remains set (retrigger).

Edge-controlled FB with permanent proc

ing - proc

g succ

Execute

Active

CommandAborted

Error

In....

[T TTT]

=

[TTTTTT]

[TTTTT]

[ ]

=

Fig. 14-19:

/O of edge-controlled function blocks, permanent processing without
"Shutdown". Processing successful

Edge-controlled FB with permanent processing - processing aborted with error

Execute

Active

CommandAborted

Error

In....

[ | []
[TTT] [TTTT
| n
[ ] [ ]

Fig. 14-20:

/O of edge-controlled function blocks, permanent processing without
"Shutdown". Processing aborted with errors

Edge-controlled FB with permanent processing - processing was interrupted

Execute | | []
Active 11 [T 11
CommandaAborted o B
Error
In.... [T []
Fig. 14-21: /O of edge-controlled function blocks, permanent processing without

"Shutdown". Processing inferrupted
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Overview
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Fa

Edge-controlled FB with permanent proc ing - processing succ
Execute |_|
Active
Shutdown
Commandaborted
Error
In.... |_|
Fig. 14-22: /O of edge-controlled function blocks, permanent processing with

"Shutdown". Processing successful

Edge-controlled FB with permanent processing - processing aborted with error

Execute | | []
Active N NN
Shutdown [T R
Commandaborted
- m
In.... [T] []
Fig. 14-23: /O of edge-controlled function blocks, permanent processing with

"Shutdown". Processing aborted with errors

Edge-controlled FB with permanent processing - processing was interrupted

Execute | | []
Active 11 [T 11
Shutdown T 1] R
CommandaAborted o B
Error
In.... [T []
Fig. 14-24: /O of edge-controlled function blocks, permanent processing with

"Shutdown". Processing inferrupted

Overview on channel functions

Category |Function/function block Brief description

General |MT_ChNumberValidation, |Checks whether the specified channel
informa- | Page 240 number exists in the NC configuration

tion MT_ChGetState, page 242 |Determine current channel

R911400172_Edition 04 Bosch Rexroth AG
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14.3.2

Brief description

Assignment: Target system/library

MTX 15VRS PLC Interface

MT_ChSetFeedOverride,

Change the channel feed

gram

page 254
Feed :
MT_GetFeedOverride, Determining the active channel feed
page 255
MT_ChSetReentryBreak- . .
Point, page 251 NC program, saving breakpoint
NC  pro-|MT_ChGetActiveNcPro- Determining the name of the active NC

gram, page 244

program

MT_ChNcProgProgress,
page 14.3.5

Determining current NC program progress

MT_ChOPMode, page 268

Determining and changing the operation
modes of a channel (combines MT_ChGe-
tOPMode and MT_ChSetOPMode)

MT_ChGetOPMode, page

Operation |56

Determines the active main and secondary
operation mode of a channel

mode
MT_ChSetOPMode, page|Changes the main and secondary opera-
263 tion modes of a channel
MT_ChSetMainOPMode, Changes the main operation modes of a
page 259 channel
Tab. 14-12: Overview on channel functions
MT_ChNumberValidation, Checking validity of channel number

The function blocks checks whether the specified channel number exists in
the NC configuration.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-13: Library names according to the target systems
Interface description
MT_ChNumbervalidation
BOOL Execute Done BOOL
INT ChannelNumber Active BOOL
Error| BOOL
ErrorID ENUM (INT)
Errorldent ERROR_STRUCT
walid BOOL
MaxChannelNumber| INT
Fig. 14-25: MT_ChNumberValigation function block
Name Type Description
VAR_INPUT Execute BOOL Start check
ChannelNumber INT Channel number to be checked
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Name Type Description
VAR_OUTPUT |Done BOOL Processing successfully completed

Active BOOL Processing active

Error BOOL Processing incorrect

ErrorlD ENUM (INT) Rough error information

Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
TRUE = channel number valid, FALSE = channel number

Valid BOOL invalid, value of "Valid" only valid as long as
"Done"=TRUE

MaxChannelNumber INT

Maximum number in the NC-configured channels, value
only valid as long as "Done" = TRUE

Signal-time diagram

Functional description

Tab. 14-14: Inputs/outputs of the MT_ChNumberValidation function block

Execute
| M
valid :
| | M
Active :
1 [ 1]
Error :
Done
I I 1
Fig. 14-26: Signal-time diagram MT_ChNumberValidation
= This function block works edge-controlled. That means that the
function block executes the check exactly once after the activa-
tion.

A signal change from zero to one (0 — 1) at "Execute" enables the function
block and backs up the state of the inputs at this point in time. When the
"Done" output is TRUE, the channel number check is successfully completed.
If "Done" is TRUE, the outputs "Valid" and "MaxChannelNumber" are valid.

If the "Valid" output is TRUE, the value at the "ChannelNumber" input is a
valid channel number available in the NC configuration (MaCoDa:
904000001). If there is no correspondence in the NC configuration, the "Val-
id" output is FALSE.

The output "MaxChannelNumber" shows the number of channels configured
in the NC.

It is displayed at the "Error" output if the check could not be made. As long as
"Error" is TRUE, there is a valid error code under "Errorldent". Before check-
ing again and deleting errors, "Execute" has to be set to FALSE. Resetting
"Execute" deletes "Error" and "Done". If "Active" is TRUE, signal changes at
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Troubleshooting

Diagnostics

Implementation example

MTX 15VRS PLC Interface

the inputs have no effect. The outputs "Done", "Active" and "Error" exclude
each other. That means that only one is TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_ChNumberValidation"

Error code (hex) Description

0x00000000 No error code available

MT_CfgData error. The value in Addtional2 contains the error

0x00090415 code for MT_CfgData

Tab. 14-15: "MT_ChNumberValidation" error, from "Errorldent Additional1", valid
if "Error"==TRUE

In this example, it is checked whether number 3 is a valid channel number.

The result shows that 3 is a valid channel number and that 5 would be the

maximum valid channel number.

PROGRAM proTestChNumberValidation
VAR

3 fbChlumberValidation :MT_ChNumberValidation;
4 bExecute : : E: (e
5 iChNurber H H ted?,
€ kDone

bActive

bError

enErrorld
stErrorident

1 bValid

12 iMaxChilumber

13 END VAR

Fig. 14-27: Declaration of MT_ChNumberValidation
IndraMotion_MTX.Application.prgTestChNumbervalidation
Ausdruck Datentyp Wert V.. A.. Kommentar
+ @ fbChNumbervalidation MT_ChhumberValida. .
& bExecute BOOL execute setting operation mode
@ iChNumber UINT 3 channel number that should be validated
 bDone BOOL process successful finished
# bActive BOOL Fi processactive
@ bErmor BOOL process incorrect aborted, ‘enErrorID'and ‘stErrarldent valid
@ enErrorlD ERROR._CODE NONE_ERROR basic error information, only valid when 'bError'==TRUE
# @ stErrorident ERROR_STRUCT detailed errar information, only valid when 'bErrar'==TRUE
® bvalid BOOL TRUE=channel number ist valid, FALSE=channel number is invalid
# iMaxChNumber umnT 5 maximum permissible channel num...according to the NC-configuration
=
fbChifunberValidaticn
T 'I'3 MT_ChNumberValidation
rExecute [JEECE—{Execute
iChNumber ChannelNumber Active

Error [=bError
ErrorID|-enErrorID
Errorldent [~ stErrorIdent
Valid[=bvValid
MaxChannelNumber — iMaxChlumber

Fig. 14-28: Implementing MT_ChNumberValidation

14.3.3 MT_ChGetState, Determine current channel status

Brief description
Assignment: Target system/library

Bosch Rexroth AG R911400172_Edition 04

Function to determine the current channel status.

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-16: Library names according to the target systems
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Interface description
MT_ChGetState
MT_iCh_Type Chan_5S Inactiv| BOOL
Ready BOOL
ProgSelActive BCOOL
ProgMextBlkReady BOOL
ProgStartReady| BCOOL
ProgRunning BOOL
CancelDistanceToGoPrepare BCOOL
CancelDistanceToGoRunning BOOL
ResetActive BCOOL
ProcessError BOOL
InvalidState BOOL
Fig. 14-29: Function block MT_ChGetState
Name Type Description
VAR_INPUT Chan_S MT_iCH_TYPE Channel interface: Channel-status signals
VAR_OUTPUT Inactive BOOL t(Zp(;eratlon mode is not active and a process can be selec-
Ready BOOL Operation mode is ready and the process can be started
ProgSelActive BOOL A selected program is prepared (linked)
ProgNextBlkReady BOOL All blocks a.t .the buffered NC blqgk spemflcatlon are pro-
cessed. Waiting for the next specification
ProgStartReady BOOL Ope.rat.lon mode is ready and the process is at program
beginning and can be started
. Operation mode is active and executes a program or an
ProgRunning BOOL NC block
CancelingDistanceTo- BOOL "Cancel distance to go" was triggered. Cleanup continues
GoPrepare
CancelingDistanceTo- "Cancel distance to go" was triggered, operation mode is
. BOOL . - -
GoRunning active and processes existing buffers again
Control reset is being executed by the channel. No tasks
ResetActive BOOL may be accepted anymore until the state switches to "in-
active"
An error occurred in the operation mode. This error can
ProcessError BOOL be eliminated only with "Control reset" or "Program dese-
lection"
. Invalid channel status, the active bit coding of
InvalidState BOOL "iCh_State_00..04" is unknown
Tab. 14-17: Inputs/outputs function block MT_ChGetState

Signal-time diagram
Functional description

No special behavior that requires a signal-time diagram.
The current channel status is transmitted as bit-coded via the (MT_iCh_Type)

channel interface using the signals "iCh_State_00 .. 04" from the NC to the
PLC. This function decodes the information and sets the relevant outputs of
the function to display the channel status. Only one status is valid.

Troubleshooting

No error handling required for this function.
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Implementation example

14.3.4

Brief description
Assignment: Target system/library

The operation mode of the first channel is determined in the example pro-

gram.

MTX 15VRS PLC Interface

Ausdruck Datentyp Wert Vorbereiteter Wert
# bFunctionValid BOOL
@ blnactiv BOOL
@ bReady BOOL
@ bProgSelActive BOOL
@ bProgNextBlkReady BOOL
@ bProgStartReady BOOL
& bProgRunning BOOL
@ bCancelDistanceToGoPrepae BOOL
@ bCancelDistanceToGoRunning BOOL
% bResetActive BOOL
@ bProcessError BOOL
@ blInvalidstate BOOL

IndraMotion_MTX.Application.prgTestChGetState

Kommentar

no process active, any process can be presel...

@ process is selected an ready to start

@ program is selected and is in preparation (e....
ready for next nc block, on bufferd ncblock s
a process is selected, the nc program is at the...
a process is selected, anc program is running ...
canceling distance to go prepare active
canceling distanceto go processis activeand ...
process reset is active, nothing orders accept...
a process error is occurred which can only rep...
no valid channelstatus identified

Channel Interface_01_In —iChan_S

MT_ChGetState

ProgSelActive

CancelDistanceToGoPrepare
ResetActive

InvalidState

FbFunctionValid
InactiviF-bInactiv
Readyij- bReady
- bErogSelictive
ProgNextBl kReadyil- bProgNextBlkReady
ProgStartReadyi- bProgStartReady
ProgRunningi- bFrogRunning

CancelDistanceToGoRunningi- bCancelDistanceToGoRunning
- bResetActive

ProcessErrorif- bProcessError
-bInvalidState

TRUE

FAL

Fig. 14-30:

Implementation example MT_ChGetState

MT_ChGetActiveProgram, Determining active NC program

Function block to determine the active NC program.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-18: Library names according to the target systems
Interface description
MT_ChGetActiveNcProgram
BOOL Execute Done BOOL
UINT ChannelNumber Active BOOL
Error BOOL
ErrorID ENUM (INT)
ErrorIdent ERROR_STRUCT
Override REAL
Name STRING(30)
Path STRING(225)
FileTime SysFileAsync23.FILETIMEASYNC
Fig. 14-31: MT_ChGetActiveNcProgram function block
Name Type Description
VAR_INPUT Execute BOOL Start reading the active NC program
ChannelNumber UINT Channel number
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Name Type Description
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
Name STRING(30) File name of the active NC program
Path STRING(225) Storage path of the file of the active NC program

FileTime.dtCreation

DATE_AND_TIME

Date and time when the file (active NC program) was cre-
ated

FileTime.dtLastAccess

DATE_AND_TIME

Date and time when the file (active NC program) was ac-
cessed last

FileTime.dtLastModifi-
cation

DATE_AND_TIME

Date and time when the file (active NC program) was
changed last

Tab. 14-19:
Signal-time diagram
Functional description

Inputs/outputs of the MT_ChGetActiveNcProgram function block
No special behavior that requires a signal-time diagram.
The function block determines the NC program currently selected in the

channel. As result, the file name (Name), the storage path (Path), the crea-
tion date and time, the last access and last change (FileTime) is output.

In the "Done" output becomes TRUE, the determined values at the outputs
"Name", "Path" and "FileTime" are valid.

Troubleshooting

This function block generates a detailed diagnostics in case of error. A de-

tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for

Diagnostics

Implementation example

the following tables:
References fo the diagnostic table
e MTX_TABLE

Error of "MT_ChGetActiveNcProgram”

Additional 1 " -
(Hex) Additional 2 (Hex) Description
0x00000000 | 0x00000000 No error code available
The specified channel number is invalid.
16#00060401 | MaxChannelNumber Additional 2 gontalns the highest ch.annel
number permitted from the NC configura-
tion.
ErrorCode Error during the internal use of the func-
0x00090426 tion block MT_MCoDS. Additional2 con-
MT_MCoDS tains error code of this function block
Error during the internal use of "SysFi-
Py ErrorCode leAsync23.SysFileReadAsync"
X i i-
Z}I;sg:gﬁssy:g%.SysFl Additional 2 contains the error code of
y this function block
Tab. 14-20: "MT_ChGetActiveNcProgram" error codes, only valid if the output

"Error” == TRUE

R911400172_Edition 04 Bosch Rexroth AG




246/399
MT_BaseAdditional.library

14.3.5

Brief description
Assignment: Target system/library

Interface description

Bosch Rexroth AG R911400172_Edition 04
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PROGRAM prgTestChéetActiveProgram
VAR
fbChGetActiveProgram

bExecute
iChNunber
bDone
bactive
bErzor

3 enErrorId

10 stErrorIdent
11 striame

12 strPath

13| stFileTime
1¢]  END_VAR

Lo e owom ok

ethctiveProgram;

:5ysFileAsync23. FILETIMEASYNC:

Fig. 14-32:

Declaration

Expression Type Value i Comment
# % fbChGetActiveProgram MT_ChGetActiveProgram
# bExecute BOOL execute setting operation mode
@ iChNumber UINT channel number that should be validated
% bDone BOOL process successful finished
# bactive BOOL processactive
& bError BOOL process incarrect aborted, 'enErrorID’ and 'stErrorldent’ valid
@ enErrorlD ERROR_CODE NONE_ERROR basic error infarmation, only valid when ‘bError'==TRUE
# @ stErrorldent ERROR_STRUCT detailed error information, only valid when 'bError'==TRUE
@ strName STRING(30) 'PYRAMIDE.npg' nc program name
§ strPath STRING(225) mnt/Pyramidef pathto the nc program
= @ stFileTime SysFileAsync23.FILETIMEAS. .. ncprogram file status (creation, last access, last modification
§ dtCreation DATE_AND_TIME DT#2018-8-28-11:37:58
§ dtlastAccess DATE_AND_TIME DT#2018-8-28-11:37:58
@ dtLastModifiction DATE_AND_TIME DT=2018-6-28-11:37:58

bExecute Execute Dene =bicne [EGEE
iCHNumber Channe 1Nurber Retive mbactive [ENGE
Error

fbChGethctiveProgram

MI_ChGetActiveProgram

enErrorID [NONE ERROR

ErrorlD

Errorldent — stErrorIdent
Name — strName | 'DYRIMIDE.n b|
Path - strFath

FileTime —stFileTime

Fig. 14-33:

Implementation

MT_ChNcProgProgress, Determining current program progress

Function block to determine the current progress of an NC program.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-21:

Library names according to the target systems

MT_ChNcProgProgress
BOOL Enable InOperation BOOL
BOOL ConsiderBeginEnd Error BOOL
BOOL ProgressBeginn ErrorID ENUM (INT)
BOOL ProgressEnd Errorldent ERROR_STRUCT
UINT ChannelNumber ProgramData MT_CHANNEL_PROGRAM_PROGRESS
MT_iCh_Type Chan_S MT_iCh_Type

Fig. 14-34:

MT_ChNcProgProgress function block



MTX 15VRS PLC Interface

247/399
MT_BaseAdditional.library

Name Type Description

VAR_INPUT Enable BOOL Start reading the active NC program
ConsiderBeginEnd BOOL Considering external events for program start/stop
ProgressBeginn BOOL E;:g:g:ls event; relevant program part was started for the
ProgressEnd BOOL Sret:;nal event; relevant program part ended for the pro-
ChannelNumber UINT Channel number

VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
ProgramData.Name STRING(30) File name of the active NC program

ProgramData.Path

STRING(225)

Storage path of the file of the active NC program

ProgramData.FileTime

DATE_AND_TIME

Date and time of the file (active NC program)

ProgramData.Proces-

Current processing time in seconds; The time the pro-

Signal-time diagram
Functional description

- UDINT
singTime gram already run
ProgramData.Remai- Current remaining time in seconds. Time that the program
LT UDINT . : .
ningTime will probably run with the current override
ProgramData.TotalTi- Current total runtime in seconds. Time that the complete
UDINT . . .
meAct program will probably run with the current override
ProgramData.TotalTi- Total runtime in seconds read from the NC program (Pro-
! UDINT .
meFile gRunTimeTotal)
ProgramData.TotalTi- Total runtime read from the NC program (ProgRunTime-
: . BOOL : .
meFileValid Total) is valid
ProgramData.TotalTi- Total runtime in seconds measured by the PLC if the
UDINT o
meMeasured override is 100%
ProgramData. TotalTi- | g5 Measured total time is valid
meMeasuredValid
ProgramData.Progress | REAL Program progress in percent
Forecast accuracy
ProgramData.Forecas- |\ . 1= Good, 2 = Medium, 3 = Bad
tAccuracy BYTEO = Accuracy affected by override change
BYTE1 = Accuracy affected by operation mode change
Tab. 14-22: Inputs/outputs of the MT_ChGetActiveNcProgram function block

No special behavior that requires a signal-time diagram.
This function block provides information on the program progress for one

channel. They can be linked to the display in the HMI header.

Basics:

R911400172_Edition 04 Bosch Rexroth AG
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The total runtime of the NC program (determined if the override is 100% with-
out interruption) is required to compute the progress! If this information is
known, it can be specified in the first line of the NC program as comment us-
ing the keyword "ProgRunTimeTotal". (e.g. ;ProgRunTimeTotal:=450s). The
time has to be specified in seconds! The program progress is based on this
specification. The value specified in the NC program is retrieved by the func-
tion block. It is located in the output structure in the "ProgramData.TotalTime-
File" element.

If the function block detects an uninterruptible run of the NC program at an
override of 100%, this runtime is measured and subsequently used for each
further program run as computation basis for the program progress. This ap-
plies as well if a time was specified in the first line of the NC program. The
program runtime measured by the PLC is displayed in the output structure
"ProgramData.TotalTimeMeasured" and is only valid if the value "Program-
Data.TotalTimeMeasuredValid" is TRUE.

Cache:

Normally, this measuring result is lost when deselecting the NC program.
However, the cache can be enabled containing all information on an NC pro-
gram. The size of the array "MT_NC_PROGRAM_PROGRESS_CACHE" has
to be increased to 1 in the Global Variable List "pMtChannel". (library manag-
er, MT_BaseAdditional library)

Library Parameters | Documentation

Parameters

Name Type Value (editable) | Comment t

P MT_NC_PROGRAM_PROGRESS_CACHE UDINT (1..1000) | 10 cache size, number of differnd cached nc-programs, min, —1

Fig. 14-35: A cache of 10 for example can save data of up to 10 different NC
programs. If the cache is full, the NC program used the earliest, is
removed from the cache and replaced by the newly selected one.

() MT_BaseAdtitional Test, 14.16.2.0 (System) [~
+ 2 Data Types
=2 Global variable Lists

@ pitchannel
#- Pous

= Cache requires memory! 381 bytes are required for each cache
space.

Use:

When the function block was enabled by setting the "Enable" input, the active
program is continuously determined from the channel specified at the "Chan-
nelNumber" input. As soon as the NC program was started, the current total
runtime (ProgramData.TotalTimeAct), the remaining time (ProgramData.Re-
mainingTime) as well as the progress (ProgramData.Progress) are updated
permanently in the output structure.

The function block detects program start and end.

If additional criteria for the start and the end of the program progress display
are to be considered, use the inputs "ProgressBegin" and "ProgressEnd".
The function block can consider these inputs only if the input "ConsiderBegi-
nEnd" is TRUE as well when enabling the function block via "Enable".

Thus, it is possible to consider only a part of the NC program for the progress
display by linking respective M-functions with the function block inputs.
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MC-Programm-Editor - /mnt/machete0l.npg
; ProgRunTimeTotal == 120s
MO1 G1 X200 F1000
MOZ2 M100
ND3 G1 X1000 F1000 part for the nrogram
MO4 G1 X100 F1000 NroYress
MOS M101
MOS GO X0
MOY M30
Fig. 14-36: Example: NC program with M-function, considering a progress sec-

tion for the progress display

Channel Interface 01 OQut.gCh_CtrlReset bEnablel

stMFuncChol1.M0100 stMFuncChol1.M0100
i

1=
UE W

bProgramStartl

stMFuncCh01.M0101

stMFuncCh01.M0101
1 i

]=al) el
bProgramStopl

4 fbChNeProgProgressl
TRI':E MT_ChNcProgProgress

bEnablel Enable InOperation ~bInCperationl

bCeonsiderBeginEndl ConsiderBeginEnd Error =bErrorl
bProgramitartl ProgressBegin ErrorID [~ enErrorIDl
bProgramStopl ProgressEnd ErrcorIdent [~ stErrorIdentl
iChNumberl Channe lNurber ProgramData [— stCh0lProgramProgress
Channel Interface_0l_In Chan_35
Fig. 14-37: Example. Implementation of the function block considering the M-

functions

HMI, display in the header of IndraWorks Operation

There is a progress display in the header of IndraWorks Operation The func-
tion block provides data for this display. The variable connected to the func-
tion block output "ProgramData" has to have the following name "stChXXPro-
gramProgramProgress" (XX has to be replaced by the channel number, e.g.
stCh01ProgramProgress). Furthermore, this variable has to be provided with
the namespace "HmiHeader" and included into the symbol configuration.

3tCh0lProgramProgress :MT_CHANNEL_ PROGREM PROGRESS; //result progress calculation

Fig. 14-38: Declaration for channel 01 with display in IndraWorks Operation

For more details on the display in the header, refer to the HMI documentation
"Multitouch".

Accuracy

The computed values are only based on time specifications. The override is
included in the computations, but changed accelerations (or similar values)
are not included. Thus, data computed by the function block becomes more
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inexact the more it deviates from the state from which the program runtime
was determined originally (100% override, operation mode “Automatic contin-
uous block”, no interruption). To show detected inaccuracies, the function
block predicts the accuracy of the computed values via the "ProgramDa-
ta.ForecastAccuracy" output. As mainly changes at the override and the op-
eration mode affect the accuracy of the progress display, an accuracy fore-
cast of this output is mapped based on the override in LowByte and operation
mode changes in the HighByte.

Significance of the values in HighByte and LowByte:

® 1 = high accuracy of the progress display

e 2 =medium accuracy of the progress display

® 3 =low accuracy of the progress display

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be

found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_ChNcProgProgress"

Addition- | Additional2
al1 (hex) | (hex)

0x000000 | 0x0000000
00 0

Description

No error code available

The specified channel number is invalid. Additional2 con-

16#00060 | MaxChan- tains the highest channel number permitted from the NC

401 nelNumber i .
configuration.
0x000904 ErrorCode |Error during the internal use of the function block
26 MT_MCoD |MT_MCoDS. Additional2 contains error code of this func-
S tion block
ErrorCode
0x000914 SysFileA- Er:jo';durlr:g the internal use of "SysFileAsync23.SysFileR-
01 sync23.Sy eaaAsync
sFileRea- |Additional2 contains the error code of this function block
dAsync
Tab. 14-23: "MT_ChNcProgProgress" error codes, only valid if the output "Error”
== UE

FROGRAM prgTestChNcProgFrogress
e vr

3tCh01ProgranProgress

Fig. 14-39: Declaration
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Ausdruck Datentyp Wert 1 Kommentar
¥ § FbChNcProgProgressl MT_ChNcProgProgress CHANNEL 01 progress bar FB
@ bEnablel BOOL enable programprogress
@ bConsiderBeginEndl BOOL
@ bProgramStartl BOOL command that nc-program was started
@ bProgramStopl BOOL command that nc-program was stoped
@ iChNumber1 UINT channel number
@ bInOperation1 BOOL progress calculation inwork
@ bEmrorl BOOL process incorrect aborted, 'enErrorID’ and 'stErrorIdent valic
@ enErrorD1 ERROR_CODE basic error information, only valid when ‘bError'==TRUE
¥ @ stErrorldent1 ERROR_STRUCT detailed error information, only valid when 'bError'==TRUE
= @ stCh01ProgramProgress MT_CHANMEL _PROGRAM_F... result progress calculation
@ FileName STRING(30) ‘machete10.npg’ nc-program file name
@ FilePath STRING(225) fmntf’ nc-program path to the file
+ @ FileTime SysFileAsync23.FILETIMEAS. .. nc-program timestamp (creation, last access, |last modificatic
@ ProcessingTime UDINT 10 actual program processing time in s
& RemainingTime UDINT 49 actual program remaining time in s
@ TotalTimeAct UDINT 59 actual program total time in s
@ TotalTimeFile UDINT &5 active program total time, read from file
% TotalTimeFileValid BOOL active program total time, read from file are valid
@ TotalTimeMeasured UDINT 59 active program total time, mezsured from plc
% TotalTimeMeasuredValid  BOOL active program total time, measured from plc are valid
& Progress REAL 16.94915 actual program progress
4 ForecastAccuracy UINT 257 LowByte Override == 1=high, 2=..., 3=low { HighByte OpM:
+ 4§ FbChNcProgProgress2 MT_ChNcPragProgress CHANNEL 02 progress bar FB

Fig. 14-40:

IndraMotion_MTX.Application.praTestChicProgProgress.aCh01Progress
1

Channel Interface 01 Out.gCh_CtrlReset

bEnablel

StMFuncCh01.M0100

gtMFuncCh01.M0100

StMFuncCh01.M0101

bProgramStartl

stMFuncCh01.M0101

UEIT

fhbChNcProgProgressl

MI_ChNcProgProgresas

—

bEnzblel Enzble InOperaticn =bInCperationl
bConsiderBeginEndl ConsiderBeginEnd Error
bProgramStarcl ProgreddBegin ErrorID | enErrorIDl

=l
=)
BErogramStopl

bProgramStopl ProgressEnd Errorldent —stErrorIdentl
iChNumberl [ 1 |—{ChannelMunmber ProgramData — 3tCh0lProgramProgress
Channel_Interface_01_In —SChan_§
Fig. 14-41: Implementation

MT_ChSetReentryBreakPoint, Saving breakpoint for re-entry

The function block enables the saving of the breakpoint in the NC. It can be

used for a later re-entry.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-24: Library names according to the target systems

R911400172_Edition 04 Bosch Rexroth AG
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Interface description
MTﬁChSetRe@tryBreakPow’nt
BOOL Execute Done BOOL
UINT ChannelNumber Active BOOL
BOOL NcStop Error BOOL
ErrorID ENUM (INT)
Errorldent ERROR_STRUCT
MT_iCh_Type Chan_S MT_iCh_Type
MT_qCh_Type Chan_C MT_gCh_Type
Fig. 14-42: MT_ChSetReentryBreakPoint function block
Name Type Description
VAR_INPUT Execute BOOL Start “Saving breakpoint”
ChannelNumber INT Channel number
NcStop BOOL Execute NcStop execute before “Saving breakpoint” starts
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
VAR_IN_OUT Chan_S MT_iCh_Type Channel interface: Channel-status signals
Chan_C MT_qCh_Type Channel interface: Channel-control signals
Tab. 14-25: Inputs/outputs of the MT_ChSetReentryBreakPoint function block

Signal-time diagram

Functional description

Bosch Rexroth AG R911400172_Edition 04

No special behavior that requires a signal-time diagram.

ISy

This function block works edge-controlled. That means that the
function block executes the check exactly once after the activa-
tion.

The breakpoint of an NC program is saved automatically upon each channel
reset as long as the value of the system variable "SD.SysRun[Ch].ReEntryS-
tore" is 1. Use this function block if the breakpoint of an NC should not be
saved upon each channel reset, but only in case of certain events (e.g. power
failure).

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block and checks whether the saving of the breakpoint has already been en-
abled ("SD.SysRun[Ch].ReEntryStore=1"). If not, it is enabled, the channel is
reset by setting the channel control signal "qCh_CtrIReset" and then disabled
again. If the saving of the breakpoint has already been active, only a channel
reset is initiated.

If the “NcStop” input is set, the function block executes an NC stop before
saving the breakpoint. The channel control signals “Block transfer inhibit”
(channel status signal: iCh_TransferLockAct) and “Feed hold” (channel status
signal: iCh_FeedHoldAct) are set.

When the "Done" output is TRUE, saving the breakpoint is successfully com-
pleted. Otherwise, it is displayed by the "Error" output. As long as "Error" is
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TRUE, there is a valid error code under "Errorldent”. Before executing again
and deleting errors, Set "Execute" to FALSE. Resetting "Execute" deletes
"Error" and "Done". If "Active" is TRUE, signal changes at the inputs have no
effect. The inputs "Chan_S" and "Chan_C" (VAR_IN_OUT) are an exception.
They are read cyclically as long as the "Active" output is TRUE.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_ChSetReentryBreakPoint"

Additional1 | Additional2

(hex) (hex) Description
0x0000000 | 0x0000000 .
0 0 No error code available

Changing the interface signal qCh_TransferLock failed.
The interfaces might have been overwritten outside of the
function block

0x0004020 | 0x0000000
1 Cc

There was no feedback on the interface signal
"iCh_FeedHoldAct" within 500 ms. The interface for an-
other channel might be connected to the function block.

0x0002020 | 0x0000000
1 D

There was no feedback on the interface signal "iCh_Re-
set" within 500 ms. The interface for another channel
might be connected to the function block.

0x0002020 | 0x0000001
1 1

The specified channel number is invalid. Additional2 con-

16#000604 | MaxChan- tains the highest channel number permitted from the NC

01 nelNumber i .
configuration.

ErrorNum-
0x0009041 | ber MT_CfgData error. The value in Addtional2 contains the
5 MT_CfgDa | error code for MT_CfgData

ta

ErrorNum-
0x0009042 | ber MT_SD_RD error. The value in Addtional2 contains the
2 MT_SD_R | error code for MT_SD_RD

D

ErrorNum-
0x0009042 | ber MT_SD_WR error. The value in Addtional2 contains the
3 MT_SD_w | error code for MT_SD_WR

R
Tab. 14-26: "MT_ChSetReentryBreakPoint" error, from "Errorldent. Additional 1",

valid if "Error"==TRUE

R911400172_Edition 04 Bosch Rexroth AG
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PROGRAM prgTestChSetReentryBreakPoint
VAR

3 fhChSetReentryBreakPoint: M eentryBreakPoi
bExecute E; (
s blcStop (
iChNurber (
Done (
bActive (
bError (
enErrorlD (
stErrorldent (
END VAR
Fig. 14-43: Declaration of MT_ChSetReentryBreakPoint
IndraMotion_MTX.Application.prgTestChSetReentryBreakPoint
Expression Type Value s Comment
+ & fbChSetReentryBreakPoint MT_ChSetReentryBreakPaint
@ bExecute BOOL execute FB
@ bNcStop BOOL TRUE == the FB triggers a Nc-Stop before setthe reentry breakpoint
& uiChNumber UINT Number of the channel ta for which you want set the reentry breakpoint
% bDone BOOL process successful finished
& bActive BOOL process active
@ bError BOOL process incorrect aborted, 'enErroriD’and ‘stErrorident' valid
@ enErrorlD ERROR_CODE NONE_ERROR basic error information, only valid when 'bError'==TRUE
+ @ stErrorldent ERROR_STRUCT detailed errar information, only valid when 'bError'==TRUE

fbChSetReentryBreakPoint
MT_ChSetReentryBreakPoint

Execute

Dene

TRUE

uiChNurmber ChannelNumber Zctive bactive [EEEG
eNcstor NcStop Error mbError BN

Channel Interface 01_In —S{Chan 3 ErrorID|-enErrorID [NONE ERROR|
Channel_Interface_0l_Out —3Chan _C Errorldent [ stErrorldent

Fig. 14-44: Implementing MT_ChSetReentryBreakPoint

MT_ChSetFeedOverride, Change channel feed

Function to set a feed value for a channel.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-27: Library names according to the target systems
Interface description
MT_ChSetFeedOverride
BYTE Graycode
MT_gCh_Type Chan_C
Fig. 14-45: MT_ChSetFeedOverride function block
Name Type Description
VAR_INPUT Graycode BYTE Override value as gray code
VAR_IN_OUT Chan_C MT_qCh_Type Channel interface: Channel-control signals
Tab. 14-28: Inputs/outputs function block MT_ChSetFeedOverride

Signal-time diagram
Functional description

Troubleshooting
Implementation example

Bosch Rexroth AG R911400172_Edition 04

No special behavior that requires a signal-time diagram.

The channel feed value has to transmitted from the PLC to the NC via its
channel interface (MT_qCh_Type) using the "qCh_Override" signal. With this
function, the value at the "Graycode" input is converted and transmitted to the
channel interface.

No error handling required for this function.
Example program for changing the override for the first channel.
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IndraMotion_MTX.Application.prgTestChSetFeedOverride

Ausdruck Datentyp Wert Vorbereiteter Wert Kemmentar
 bFunctionvalid  BOOL

true

byFeedrateGray_i | 2§00000011 Graycode bFunctionValid
Channel Interface_01_Out

MI ChSetFeedOverride

Fig. 14-46: Implementation MT_ChSetFeedOverride

14.3.8 MT_ChGetFeedOverride, Determining active feed override

Brief description  Function to determine the active feed override.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-29: Library names according to the target systems

Interface description

MT_ChGetFeedOverride
BOOL Execute Done BOOL
UINT ChannelNumber Active BOOL
Error| BOOL
ErrorlD ENUM (INT)
Errorldent] ERROR_STRUCT
Override REAL
Fig. 14-47: MT_ChGetFeedOverride function block
Name Type Description
VAR_INPUT Execute BOOL Execute reading the feed override
ChannelNumber UINT Channel number
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
Override REAL Current override for the specified channel

Tab. 14-30: Inputs/outputs function block MT_ChGetFeedOverride
Signal-time diagram  No special behavior that requires a signal-time diagram.

Functional description  The function block determines the override for the channel specified at the
"ChannelNumber" input by reading the function MCODS 7.

When the "Done" output is TRUE, the determined value at the "Override" out-
put is valid.

R911400172_Edition 04 Bosch Rexroth AG
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14.3.9

Brief description
Assignment: Target system/library
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This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
MTX_TABLE

Error of "MT_ChGetFeedOverride"

Error code (hex) Description
0x00000000 No error code available
0x00060401 Invalid input assignment. An invalid channel number was se-
lected
Error during the internal use of the function block MT_MCoDS.
0x00090426 Additional2 contains the error code of the MT_MCoDS
Tab. 14-31: "MT_GetFeedOverride" error, from "Errorident. Additional1", valid if

"bError" == TRUE

The operation mode of the first channel is determined in the example pro-
gram.

IPRDGRAM prgTlestChGetActivelverride
VRR
fbChGetActiveProgram
bExecute
5 iChiumber
& bDone
blhctive
LError
enErrorID
gtErrorldent

ww M b

11 rOverride
1z2[ END VAR

Fig. 14-48:

Ausdruck Datentyp " i Kommentar
+® & fbChGetActiveProgram MT_ChGetFeedOverride

Declaration

4 bExecute BOOL execute setting operation mode
@ iChNumber UINT channel number that should be validated
& bDone BOOL process successful finished
& bActive BOOL processactive
@ bError BOOL process incorrect aborted, 'enErrorID'and 'stErrorldent’ valid
# enErrorlD ERROR_CODE basic error information, only valid when 'bError'==TRUE
+ & stErrorldent ERROR_STRUCT detailed error information, only valid when 'bError'==TRUE
@ rOverride REAL 0.8
=
1 fbChGethctive Program
T "I' MT_ChGetFeedOverride
bExecute Execute Done = bDone
iChNumber Channe 1Number Active (= bActive
Error =bError
ErrorID [ enErrorID
Errorldent [~ stErrorldent
Override — rOverride
Fig. 14-49: Implementation

MT_ChGetOPMode, Determine active operation mode

Function block to determine the active main and secondary operation modes.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-32: Library names according to the target systems
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Interface description
MT_ChGetOPMode
MT_iCh_Type Chan_5S Automatic BOOL
Manual BOOL
mdi BOOL
NoOPMaode BOOL
ManSetup BOOL
ManRefPoint BOOL
ManWcsSetup BOOL
AutoContBlock BOOL
AutoProgBlock BOOL
AutoSingleStep BOOL
AutoSingleBlock BOOL
AutoRetContour BOOL
AutoBlockForerun BOOL
AutoCplProgBlock BOOL
AutoCplContBlock BOOL
Fig. 14-50: Function block MT_ChGetOPMode
Name Type Description
VAR_INPUT Chan_S MT_iCH_TYPE Channel interface: Channel-status signals
VAR_OUTPUT | Automatic BOOL Primary mode: Automatic mode
Manual BOOL Primary mode: Manual mode
Mdi BOOL Primary mode: MDI - Manual data input; NC block
NoOPMode BOOL No operation mode
ManSetup BOOL Secondary mode: Manual setup of jog mode
ManRefPoint BOOL Secondary mode: Setup approach reference point
ManWcsSetup BOOL Secondary mode: Manual setup: workpiece coordinates
AutoContBlock BOOL Secondary mode: Continuous block
AutoProgBlock BOOL Secondary mode: Program block
AutoSingleStep BOOL Secondary mode: Single step
AutoSingleBlock BOOL Secondary mode: Single block
AutoRetContour BOOL Secondary mode: Return to contour
AutoBlockForerun BOOL Secondary mode: Block pre-run
AutoCplProgBlock BOOL Secondary mode: CPL debugger: program block
AutoCplContBlock BOOL Secondary mode: CPL debugger: continuous block
Tab. 14-33: Inputs/outputs function block MT_ChGetOPMode

Signal-time diagram
Functional description

No special behavior that requires a signal-time diagram.

The MTX uses three main operation modes and eleven secondary operation
modes for each channel. All states a channel can assume with regard to the
operation mode are bit-coded via the channel interface (MT_iCh_Type) by the
signals "iCh_OpMode_00 .. 03" from the NC to the PLC. Only one main oper-
ation mode with one secondary mode (if available) is active at a time. If no
operation mode is selected, this state is also valid. The following table shows
all main operation modes with the assignment of the secondary operation

R911400172_Edition 04 Bosch Rexroth AG
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modes and the respective signal outputs of the function block which are
TRUE if the channel is in the respective state.

Main and secondary operation mode

Primary mode

Secondary mode

Function block output
signal

Automatic mode Continuous block AuthontBIock, Auto-
matic

Automatic mode Program block AutgProgBIock, Auto-
matic

Automatic mode Single step AuthmgIeStep, Auto-
matic

Automatic mode Single block Aut(_)SlngIeBIock, Auto-
matic

Automatic mode Return to contour AutoContBlock,  Auto-
matic
AutoBlockForerun, Au-

Automatic mode

Block pre-run

tomatic

Automatic mode

CPL debugger: program block

AutoCplProgBlock, Au-
tomatic

Automatic mode

CPL debugger: continuous block

AutoCplContBlock, Au-
tomatic

Manual mode

Manual setup of jog mode

ManSetup, manual

Manual mode

Setup approach reference point

ManRefPoint, Manual

Manual mode Manual - setup: - workpiece - coordi- ManWcsSetup, Manual
nates

MDI None Mdi

None None NoOPMode

Tab. 14-34: Overview on main and secondary operation modes with the respec-

five interface signals
No error handling required for this function.

The operation mode of the first channel is determined in the example pro-
gram.

Troubleshooting
Implementation example
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Assignment: Target system/library
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&8 Chi (Channel

8- £ NPI (MTX NC-Plc Interface)
B8 Gl General Inteface)

Interfaces)

.. 88 0- Channel_Interface_00 (Channs Interfacs)
8] Cremnel nirzce 01 Chamelniaace |
..l 2 - Channel_Interface_02 (Channel Interfacs)
-l 3-Channel_Interface_03 (Channe! Interfacs)

w M b

ksl Em var

4| bAutomatic
5| bManual
g bMdi
o (*
12 bManSetup
13 bManRefPoint
14 bManWcsSetup
ik bRutoProgBlock
bAutoSingleStep
= bAutcSingleBlock
|1 bAutcRetContour
|2 bAutcBlockForerun
=
| <! bAuteCplProgBlock
bAuteCplContBlock

PROGRAM prgTestChGetOPMode

Fig. 14-51

Declaration MT_ChGetOPMode

Ausdruck

# bAutomatic
@ bManual
& bMmdi
@ bNoOPMode
@ bManSetup
@ bManRefPoint
4 bManWcsSetup
@ bAutoContBlods
@ bAutoProgBlodc

IndraMotion_MTX.Application.prgTestChGetOPMode

Vorbereiteter Wert

Datentyp Wert
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Kommentar

automatic operation active

manual operation active

MDI operation active (manual input nc block)
no operation mode active

manual setup, jogging operation active

manual basingpoint

manual setup,jogging operation with tool coo. .
automatic, continuous block active

automatic, program block active

true

L

Zutomatic

Manual

Mdi

NoOPMede
ManSetup
ManRefPoint
ManWcsSetup
ZutoContBlock
AutcProgBleck
AutoSingleStep
RutoSingleBleck
AutoRetContour
AutoBleckForerun
RAutoCplProgBlock
RAuteoCplContBlock

MT_ChGetOPMode |

Channel Interface 01_In —- Chan_35

- blutomatic
- EManual

j-bRutoSingleStep
- bRutoSingleBlock
- bRutoRetContour
- bRutoBlockFererun
- bAutoCpl ProgBlock
- bAutoCplContBlock

Fig. 14-52:

Implementation MT_ChGetOPMode

14.3.10 MT_ChSetMainOPMode, Changing the NC main operation modes

Function block to change the main operation modes.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-35:

Library names according to the target systems
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MT_BaseAdditional.library

Interface description

MT_ChSetMainOPMode

BOOL Execute Done BOOL

BCQOL Automatic Active BCQOL

BCOOL Manual Error| BCOOL

BOOL Mdi ErrorID ENUM (INT)

Errorldent] ERROR_STRUCT

MT_iCh_Type Chan_s
MT_qCh_Type Chan_C ] Chan_c]| MT_qCh_Type

Fig. 14-53: Function block MT_ChSetMainOPMode
Name Type Description
VAR_INPUT Execute BOOL Setting the operation mode execution
Automatic BOOL Primary mode: Automatic mode
Manual BOOL Primary mode: Manual mode
Mdi BOOL Primary mode: MDI - Manual data input; NC block
Chan_S MT_iCh_Type Channel interface: Channel-status signals
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
VAR_IN_OUT Chan_C MT_qCh_Type Channel interface: Channel-control signals
Tab. 14-36: Inputs/outputs function block MT_ChSetMainOPMode
Signal-time diagram
Execute
'. | | |
Automatic :
[
Manual
=
Active E
Error E
I I 1
Fig. 14-54: Signal-time diagram MT_ChSetMainOPMode

Left: Setting operation mode "Automatic" completed successfully
Right: Setting operation mode "Manual" completed successfully
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Execute
[] [1 [
Automatic
1
Manual
[] 5
Active :
Error
[ [ [
Done
Fig. 14-55: Signal-time diagram MT_ChSetMainOPMode

Error left: More than one operation mode is preselected

Error in the center: Timeout (500ms), no acknowledgement that the operation
mode was set

Error right: No operation mode was preselected

The MTX uses three main operation modes and eleven secondary operation
modes for each channel. All states a channel can assume with regard to the
operation mode are bit-coded via the channel interface (MT_qCh_Type) by
the signals "qCh_OpModeSel_00 .. 03" from the PLC to the NC. Only one
main operation mode with one secondary mode (if available) is active at a
time. If no operation mode is selected, this state is also valid. Only main oper-
ation modes can be switched using the function block "MT_SetMainOp-
Mode". When switching the main operation mode (e.g. from automatic to
manual mode), the currently active secondary operation mode is backed up
(e.g. "continuous block"). When switching back to this main operation mode,
the last active secondary operation mode is set again.

= This function block works edge-controlled. That means that after
the activation, the function block changes the operation mode ex-
actly once.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block and backs up the state of the inputs at this point in time. Only the inputs
"Chan_S" and "Chan_C" are cyclically applied until the function is active ("Ac-
tive"==TRUE). When changing the signal, the desired main operation mode
has to be preselected (e.g. "Manual"). As soon as the "Done" output be-
comes TRUE, setting the desired operation mode is successfully completed.
If the operation mode could not be changed, this is displayed by the "Error"
output. As long as "Error" is TRUE, there is a valid error code under "Errorl-
dent". Before switching the operation mode again or deleting the error,
"Execute" has to be set to FALSE. Resetting "Execute" deletes "Error" and
"Done". As long as "Active" is TRUE , signal changes at the input to preselect
the operation mode (e.g. "Manual") have no effect. The outputs "Done", "Ac-
tive" and "Error" exclude each other. That means that only one is TRUE at a
time.
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Troubleshooting

Diagnostics

Implementation example
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= When switching the main operation mode, a channel reset is al-
ways executed.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References to the diagnostic table
e MTX_TABLE

Error of "MT_ChSetMainOPMode"

Error code (hex) Description

0x00000000 No error code available

Invalid input assignment. No operation mode or several opera-

0x00010001 .
tion modes were preselected

Changing the interface signals "Chan_C.qCh_OpMode-
0x00040201 Sel_00..03" failed. The interfaces might have been overwritten
outside of the function block

The operation mode change was not acknowledged via the
"Chan_S.iCh_OpMode_00..03" interface signals within 500 ms.

0x00020201 The interface for another channel might be connected to the
function block.

0x 00050001 Internal error

0x 00050002 Internal error

Tab. 14-37: Error of "MT_SetMainOPMode" from "Errorldent Additional1", valid if
"Error"==TRUE

In this example, the operation mode is changed to the secondary operation
mode "Automatic Continuous Block".

1 PROGRAM prgTestChSetMainGPMode
2 VAR
fbSetMainOPMode :MT_ChSetMainOFMode;
bExecute :BOOL:=FALSE; (*execute setting operation mode#*,

bAutomatic
bManual
bMdi

bDone

bActive

bError

enErroriD

stErrorIdent
END VAR

Fig. 14-56: Declaration MT_ChSetMainOPMode
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Ausdruck Datentyp Wert Vorbereiteter Wert Kommentar
+ ¢ fbSetMainOFMode MT_ChSetMainOFMo
% bExecuts BOOL execute setting operation mode
@ bAutomatic BOOL activate automaticoperation
@ bManual BOOL activate manual operation
& bmdi BOOL activate MDI operation {manual input nc block)
@ bDane BOOL process successful finished
@ bActive BOOL processactive
@ bErrar BOOL ALSE process incorrect aborted, 'enErrorID' and 'st...
& enErrorlD ERROR_CODE NONE_ERROR basic error information, only valid when 'bErra...
+ @ stErrorldent ERROR_STRUCT detailed error information, only valid when bE...
1
fbSetMain0FPHode
_ﬂil]e Eﬂm_msnnamomme
bExecute m—Exacuta Dene = bDone
bantomatic [ EESSg—Etutomatic Bctive p=bhctive JEFNR
bManual m—manual Error p bError
budi [t i ErroriD - enErrorID
Channel Interface 01_In —Chan 3 ErrcrIdent |- stErrorldent
Channel_Interface_01_Out —=|Chan_C
Fig. 14-57: Implementation MT_ChSetMainOPMode, changing operation mode

completed successfully

14.3.11 MT_ChSetOPMode, Changing the NC operation modes

Brief description  Function block to change the NC main and secondary operation modes.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-38: Library names according to the target systems

Interface description

MT_ChSetOPMode

BOOL Execute Done BOOL

BOOL Automatic Active BOOL

BOOL Manual Error| BOOL

BOOL mdi ErrorID ENUM (INT)
BOOL NoOPMode Errorldent ERROR_STRUCT
BOOL ManSetup

BOOL ManRefPoint

BOOL AutoContBlock
BOOL AutoProgBlock
BOOL AutoSingleStep
BOOL AutoSingleBlock
BOOL AutoRetContour
BOOL AutoBlockForerun
BOOL AutoCplProgBlock
BOOL AutoCplContBlock
MT_iCh_Type Chan_5

MT_qCh_Type Chan_C Chan_C]| MT_qCh_Type

Fig. 14-58: Function block MT_ChSetOPMode

R911400172_Edition 04 Bosch Rexroth AG



264/399

MT_BaseAdditional.library

MTX 15VRS PLC Interface

Name Type Description
VAR_INPUT Execute BOOL Setting the operation mode execution

Automatic BOOL Primary mode: Automatic mode

Manual BOOL Primary mode: Manual mode

Mdi BOOL Primary mode: MDI - Manual data input; NC block

NoOPMode BOOL No operation mode

ManSetup BOOL Secondary mode: Manual setup of jog mode

ManRefPoint BOOL Secondary mode: Setup approach reference point

ManWcsSetup BOOL Secondary mode: Manual setup: workpiece coordinates

AutoContBlock BOOL Secondary mode: Continuous block

AutoProgBlock BOOL Secondary mode: Program block

AutoSingleStep BOOL Secondary mode: Single step

AutoSingleBlock BOOL Secondary mode: Single block

AutoRetContour BOOL Secondary mode: Return to contour

AutoCplProgBlock BOOL Sli((::okndary mode: CPL debugger (NC analyzer): program

AutoCplContBlock BOOL Secondary mode: CPL debugger: continuous block

Chan_S MT_iCh_Type Channel interface: Channel-status signals
VAR_OUTPUT |Done BOOL Processing successfully completed

Active BOOL Processing active

Error BOOL Processing incorrect

ErrorlD ENUM (INT) Rough error information

Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
VAR_IN_OUT Chan_C MT_qCh_Type Channel interface: Channel-control signals

Tab. 14-39: Inputs/outputs function block MT_ChSetOPMode
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Execute

Automatic

AutoContBlock

ManSetup

Active

Error

Done

i =

Fig. 14-59: Signal-time diagram MT_ChSetOPMode
Left: Setting the main operation mode "Automatic" completed successfully
Right: Setting secondary operation mode "Set manual jog mode" successful

Execute
u [] []
Automatic I
| | |
AutoContBlock
[
ManSetup :
Active :
I.
Error
I 1 1
Done
Fig. 14-60: Signal-time diagram MT_ChSetOPMode

Error left: More than one operation mode is preselected

Error in the center: Timeout (500ms), no acknowledgement that the operation
mode was se

Error right: No operation mode was preselected

The MTX uses three main operation modes and eleven secondary operation
modes for each channel. All states a channel can assume with regard to the
operation mode are bit-coded via the channel interface (MT_qCh_Type) by
the signals "qCh_OpModeSel_00 .. 03" from the PLC to the NC. Only one
main operation mode with one secondary mode (if available) is active at a
time. If no operation mode is selected, this state is also valid. The following
table shows all main operation modes with the assignment of the secondary
operation modes and the respective function block input signals.

R911400172_Edition 04 Bosch Rexroth AG



266/399
MT_BaseAdditional.library

Bosch Rexroth AG R911400172_Edition 04

Main and secondary operation mode

MTX 15VRS PLC Interface

Primary mode Secondary mode :i:::ion block  input
Automatic mode As before Automatic

Manual mode As before Manual

MDI None Mdi

None None NoOPMode

Automatic mode Continuous block AutoContBlock
Automatic mode Program block AutoProgBlock
Automatic mode Single step AutoSingleStep
Automatic mode Single block AutoSingleBlock

Automatic mode

Return to contour

AutoContBlock

Automatic mode

Block pre-run

AutoBlockForerun

Automatic mode CPL debugger: program block AutoCplProgBlock
Automatic mode CPL debugger: continuous block AutoCplContBlock
Manual mode Manual setup of jog mode ManSetup

Manual mode Setup approach reference point ManRefPoint
Manual mode E/Iaeg:al setup: workpiece coordi- ManWcsSetup

Tab. 14-40: Overview on main and secondary operation modes with the respec-

tive interface signals

Main and secondary operation modes are switched with the "MT_ChSetOp-
Mode" function block. When switching the main operation mode (e.g. from
automatic to manual mode), the currently active secondary operation mode is
backed up (e.g. "continuous block"). If switched back to this main operation
mode later on, the latest secondary operation mode active is set again. If only
the secondary operation mode is switched within a main operation mode (e.g.
"continuous block" to "single block"), the main operation mode remains. If the
secondary operation mode is switched outside the main operation mode (e.g.
from "continuous block" to "manual setup: jogging"), the main operation mode
is automatically switched as well.

ISy

This function block works edge-controlled. That means that the
function block changes the operation mode changes exactly once
after activation.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block and backs up the state of the inputs at this point in time. Only the inputs
"Chan_S" and "Chan_C" are cyclically applied until the function is active ("Ac-
tive"==TRUE). When changing the signal, the desired main and secondary
operation mode has to be preselected (e.g. "AutoContBlock"). When none or
multiple operation modes are preselected when setting "Execute”, the func-
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tion block goes into error state ("Error" becomes TRUE). As soon as the
"Done" output becomes TRUE, setting the desired operation mode is suc-
cessfully completed. If the operation mode could not be changed, this is dis-
played by the "Error" output. As long as "Error" is TRUE, there is a valid error
code under "Errorldent". Before switching the operation mode again or delet-
ing the error, "Execute" has to be set to FALSE. Resetting "Execute" deletes
"Error" and "Done". As long as one of the outputs "Done", "Active" or "Error"
is TRUE, the signal changes at the inputs to preselect the operation mode
(e.g. "AutoContBlock") has no effect. The outputs "Done", "Active" and
"Error" exclude each other. That means that only one is TRUE at a time.

= When switching the main operation mode, a channel reset is al-
ways executed.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_ChSetOPMode"

Error code (hex) Description

0x00000000 No error code available

Invalid input assignment. No operation mode or several opera-

0x00010001 .
tion modes were preselected

Changing the interface signals "Chan_C.qCh_OpMode-
0x00040201 Sel_00..03" failed. The interfaces might have been overwritten
outside of the function block

The operation mode change was not acknowledged via the
"Chan_S.iCh_OpMode_00..03" interface signals within 500 ms.

0x00020201 The interface for another channel might be connected to the
function block.

0x 00050001 Internal error

0x 00050002 Internal error

Tab. 14-41: Error of "MT_SetOPMode" from "Errorldent. Additional1", valid if
"bError" == TRUE

In this example, the operation mode is changed to the secondary operation
mode "Automatic Continuous Block".
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PROGRAM prgTestChSetOPMode

3 fbSetPMode
4 bExecute

:MT_ChSetOFMode:

BManSetup

EManRefPoint
BManWesSetup = system
z bAutoProgBlock
21, bRutoSingleStep
z2 bAutoSingleBlock
23 bRutcRetContour
22 bAutcBlockForerun
bRuteCplProgBlock
bAuteCplContBlock
EDone
bActive
BError
22 enErrorID
33 stErrorTdent
=2 END_VAR
Fig. 14-61: Declaration MT_ChSetOPMode
IndraMotion_MTX.Application.prgTestChSetOPMode
Ausdruck Datentyp Wert Vorbereiteter W... Kommentar
+ & fbSetPMode MT_ChSetOPMode
@ bExecute BOOL execute setting operation mode
@ bAutomatic BOOL activate automatic operation
@ bManual BOOL activate manual operation
@ bMdi BOOL activate MDI operation {manual input nc black)
@ bNoOPMode BOOL no operation mode active
@ bManSetup BOOL manual setup, jogging operation active
1
fbSet FMode

true

L
bExecute m—
biutcmatic m—
bManual m—
by [

bManSetup m—
bManRefPoint IR
bManWcsSetup m—

biutoContBlock m—
biutcProgBlock RS
biutoSingleStep m—
bautosSingleBlock [EEERER—
bRutcoRetContour m—
biutcBlockForerun m—
bRutoCpl Progelock EREEE—
bAuteCplContBlock TN

Channel Interface 0l1_In —-

=

Execute
RAutomatic
Manual
Mdi

bNoOFMode [EEARIR—{lio0FMode

ManSetup
ManRefPoint
ManWcsSetup
RutoContBlock
RutoProgBleock
EZutoSingleStep
AntoSingleBlock
AutoBRetContour
AutoBlockForerun
RutoCplProgBlock
RutoCplContBlock
Chan_5

Channel_Interface_01_Out —

Chan_C

MT ChS5etOFPMode |

- bDone

= bActive

Done

Active

Error = bError iy

ErrorID

Errorldent |- stErrorldent

Fig. 14-62:

pleted successfully

14.3.12 MT_ChOPMode Changing the NC main operation modes

Brief description

mode of a channel is cyclically d

Bosch Rexroth AG R911400172_Edition 04

etermined.

Implementing MT_ChSetOPMode, changing operation mode com-

This function block is used to change the main and secondary operation
mode of a channel. Furthermore, the active main and secondary operation

- enErrorlD | NONE ERROR]
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Assignment: Target system/library

269/399
MT_BaseAdditional.library

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-42: Library names according to the target systems
Interface description
MT_ChOPMode
BOOL Enable InOperation BOOL
BOOL SetAutomatic Error| BOOL
BOOL SetManual ErrorID BOOL
BOOL SetMdi Errorldent ENUM (INT)
BOOL SetNoOPMode Automatic ERROR_STRUCT
BOOL SetManSetup Manual BOOL
BOOL SetManRefPoint Mdi BOOL
BOOL SetAutoContBlock NoOPMode BOOL
BOOL SetAutoProgBlock ManSetup BOOL
BOOL SetAutoSingleStep ManRefPoint BOOL
BOOL SetAutoSingleBlock ManWcsSetup BOOL
BOOL SetAutoRetContour AutoContBlock] BOOL
BOOL SetAutoBlockForerun AutoProgBlock BOOL
BOOL SetAutoCplProgBlock AutoSingleStep BOOL
BOOL SetAutoCplContBlock AutoSingleBlock BOOL
AutoRetContour| BOOL
AutoBlockForerun BOOL
AutoCplProgBlock BOOL
AutoCplContBlock] BOOL
MT_iCh_Type Chan_S . Chan_S MT_iCh_Type
MT_gCh_Type [Chan_C Chan_¢| MT_qCh_Type
Fig. 14-63: MT_ChOPMode function block
Name Type Description
VAR_INPUT Enable BOOL Enables/disables the function block
SetAutomatic BOOL Set main operation mode: Automatic mode
SetManual BOOL Set main operation mode: Manual mode
SetMdi BOOL Set main operation mode: MDI - Manual data input; NC
block
SetNoOPMode BOOL Do not set operation mode
SetManSetup BOOL Set secondary mode: Manual setup of jog mode
SetManRefPoint BOOL Set secondary mode: Setup approach reference point
SetManWesSetup BOOL Set secondary mode: Manual setup: workpiece coordi-
nates
SetAutoContBlock BOOL Set secondary mode: Continuous block
SetAutoProgBlock BOOL Set secondary mode: Program block
SetAutoSingleStep BOOL Set secondary mode: Single step
SetAutoSingleBlock BOOL Set secondary mode: Single block
SetAutoRetContour BOOL Set secondary mode: Return to contour
SetAutoCplProgBlock | BOOL Set secondary mode: CPL debugger (NC analyzer): pro-
gram block
SetAutoCplContBlock |BOOL Set secondary mode: CPL debugger: continuous block
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Name Type Description

VAR_OUTPUT |InOperation BOOL Processing successfully completed
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
Automatic BOOL Primary mode: Automatic mode active
Manual BOOL Primary mode: Manual mode active
Mdi BOOL Primary mode: MDI - Manual data input; NC block active
NoOPMode BOOL No operation mode active
ManSetup BOOL Secondary mode: Manual setup of jog mode active
ManRefPoint BOOL Secondary mode: Setup approach reference point active
ManWcsSetup BOOL S;et(i:\?:dary mode: Manual setup: workpiece coordinates
AutoContBlock BOOL Secondary mode: Continuous block active
AutoProgBlock BOOL Secondary mode: Program block active
AutoSingleStep BOOL Secondary mode: Single step active
AutoSingleBlock BOOL Secondary mode: Single block active
AutoRetContour BOOL Secondary mode: Return to contour active
AutoBlockForerun BOOL Secondary mode: Block pre-run active
AutoCplProgBlock BOOL Secondary mode: CPL debugger: program block active
AutoCplContBlock BOOL Secondary mode: CPL debugger: continuous block active

VAR_IN_OUT Chan_S MT_iCh_Type Channel interface: Channel-status signals
Chan_C MT_qCh_Type Channel interface: Channel-control signals

Tab. 14-43: Inputs/outputs function block MT_ChOPMode

Signal-time diagram

Bosch Rexroth AG R911400172_Edition 04

Enable

SetAutomatic

SetManSetup
Automatic i
I: 1
Manual I I
1
Error

InOperation

Fig. 14-64:

mode

Manual mode active, change to Automatic mode, change to manual
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Enable
1 —
SetAutomatic
SetManSetup
Automatic
Manual
Error
A —
InOperation
1 —
Fig. 14-65: Error: Simultaneous change to 2 operation modes, reset by

Enable=FALSE

Using this function block, the active main and secondary operation mode of a
channel can be determined and changed.

The MTX uses three main operation modes and eleven secondary operation
modes for each channel. The channel operating mode is changed bit-coded
via the channel interface (MT_qCh_Type) by the signals "qCh_OpMode-
Sel_00 ... 03" from the PLC to the NC. The active channel operation mode is
read out bit-coded via the channel interface (MT_iCh_Type) by the signals
"iCh_OpMode_00 .. 03" from the NC to the PLC. Only one main operating
mode with one secondary mode (if available) is active at a time. If no opera-
tion mode is selected, this state is also valid. When switching the main opera-
tion mode (e.g. from automatic to manual mode), the currently active secon-
dary operation mode is backed up (e.g. "continuous block"). When switching
back to this main operation mode, the last active secondary operation mode
is set again.

= This function block works state-controlled. That means that the
operation mode can always be changed after activation.

The function block is active as long as the "Enable" input is TRUE. The state
is displayed via the "InOperation" output. Only if "InOperation" is TRUE, the
operation mode outputs are valid and the operation mode can be changed.
This is indicated by the "Error" output. As long as "Error" is TRUE, there is a
valid error code under the "Errorldent" output. Set "Enable" to FALSE to de-
lete the error. All inputs are applied upon each function block call. Thus, the
current operation mode is determined from the interface signals "iCh_Op-
Mode_00 .. 03" upon each function block call The operation mode is changed
by a signal change (0-->1) at the corresponding operation mode input and
becomes active after one PLC cycle. If several inputs are set, the input at
which a signal change was detected last to change the operating mode. The
outputs "InOperation" and "Error" exclude each other. That means that only
one output is TRUE at a time.

= When switching the main operation mode, a channel reset is al-
ways executed.
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ock generates a detailed diagnostics in case of error. A de-

tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for

the following tables:

References to the diagnostic table
References fo the diagnostic table
MTX_TABLE

Error of "MT_ChOPMode"

Error code (hex) Description

0x00000000 No error code available

0x00010001 Ipvahd input assignment. No operation mode or several opera-
tion modes were preselected
Changing the interface signals "Chan_C.qCh_OpMode-

0x00040201 Sel_00..03" failed. The interfaces might have been overwritten
outside of the function block
The acknowledgement on the change in operation mode via

000020201 the interface signals "stChan_S.iCh_OpMode_00..03" was not
made within a period of 500ms. The interface for another
channel might be connected to the function block.

0x 00050001 Internal error

0x 00050002 Internal error

Tab. 14-44: Error of MT_ChOPMode, of "Errorldent Additional1”, valid if

"Error"==TRUE

In this example, the operation mode is changed to the secondary operation

mode "Automat

ic Continuous Block".

PROGRAM prgTest:

VAR

3 bEnable

4 fb0FMode

5 //Eingdnge
bSetlutomat
bSetManual

bSetMdi

bSetManWcsS

bSetNo0FMode
(*'manual operation': sul
1 bSetManSetup

13 bSetManRefPoint

15 (*'automatic

ChOFMode

:BOOL:=TRUE;

:MI_ChOPMode;

ic

etup

© operation': su

ope

bSetRutolontBlock
bSetAutocProgBlock
bSetlutoSingleStep
bSethutoSingleBlock
bSetiutocRetContour
bSetiutoBlockForerun
bSetAutoCplProgBlock
23 bSetAutoCplContBlock

bRutomatic
bManual
bMdi

uh operation

30 (*sub cperatiol
31 BNoOPMode

#tmannal

+BOOL: H (*no

srh AmerasTar

Fig. 14-66: Declaration MT_ChOPMode
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IndraMotion_MTX.Application.prgTestChOPMode

Ausdruck
@ bEnable

+ & fbOPMade
@ bSetAutomatic BOOL
@ bSetManual BOOL

& bSetMdi

d_hSetNn0PMode  ROOI

Datentyp Wert

BOOL

MT_ChOPMade

BOOL

Vorbereiteter W... Kommentar

activate automatic operation

activate manual operation

activate MDI operation {(manual input nc block)
no operation mode active

1|

fbOFMode

o

MT_ChOFMode |

pEnable [JEEGC—{Enable InOperation = bInOperation
bsetturomatic [ EERNE—Se tRutcmatic Error f bErrer
psetManuazl [ENRG—Se tManual ErrorlD - enErrorlD
bsetkdi [EERG—Se tMdi Errorldent - atErrorldent
b3eticorMode [ENRG— Se tHoOEMode Rutomatic = bAutcmatic
b3SetMan3etup m—SEt}danSetup Manual p~ bManual
bSetManRefPoint [EMG—SetManRefFoint Mdi = bMdi
bSetManWcsSetup m—SEtHanWCSSEtup HoOFMode p bNocOFMode
b3etRutcContBlock m—SEtAutuCDntﬂluck ManSetup p= bManSetup
bSetRutcProgBlock m—SEtAutuPngﬂluck ManRefPoint p bManRefFoint
bSetlutoSingleStep m—SEtAutuSinglasnp ManWcsSetup p EManWcsSetup
bietRhutc3ingleBlock m—SEtP_ut ocSingleBlock AutcContBlock p= bAutcContBlock
bSetiutoRetContour m—SetAu: oRetContour AutoProgBlock p= bAutoProgBlock
bSetiutoBlockForerun [JEEGH—{S= tRAut cBlockForerun RutoSingleStep p= bAutoSingleStep
bSetiutoCplProgBlock [JEIGg—{Se tRut oCplProgBlock AuteSingleBlock b= bAutcSingleBlock
bSetiutoCplContBlock [JEGg—{Se tRutoCplContBlock LutoRetContour p= bAutcRetContour [
Channel_Interface_01_In jman_s RutoBlockForerun p= bAutoBlockForerun [y
Channel_Interface_01_Out —=|Chan_C RutoCplProgBlock = bRutoCplProgBlock
RutoCplContBlock = bAutoCplContBlock

Overview

Fig. 14-67:

Implementation MT_ChOPMode

Overview on axis functions

Category |Function/function block Brief description
MT_DrvGetSafeState, page | Determines the active safety engineering
274 operating state of a drive (also for spindle)
General 2/I7T8_AxGetChIndex, PA9€| Check channel assignment of an axis
informa-
tion MT_AxHandwheelACS, Operates handwheel for an axis in the axis
page 278 coordinate system
MT_AxProbeMonitor, - page Monitoring of a probe axis
280
MT_AxAsyncSetOverride, Change feed for asynchronous axes
page 301
Determines and changes the operation
MT_AxAsyncOPMode, mode of an asynchronous axis (combines
Asynchro- |Page298 MT_AxAsyncGetOpMode and MT_AxA-
nous axes syncSetOpMode)
MT_AxAsyncGetOPMode, |Determines the active operation mode of
page 294 an asynchronous axis
MT_AxAsyncSetOPMode, |Changes the operation mode of an asyn-
page 295 chronous axis
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Determines and changes the active jog dis-
MT_AxJogMode, page 289 |tance of an axis (combines MT_AxGetJog-
Mode and MT_AxSetJogMode)
Jog dis- MT_AxGetJogMode, page|Determines the active jog distance for an
tance .
283 axis
g/IS'I;S_AxSetJogMode, page Changes the active jog distance for an axis
Determines the drive status and sets/
resets the controller enable (combines
MT_AxPower, page 308 |\ AySetPowerOn,  MT_AxSetPowerOff
and MT_AxGetPowerStateExt)
MT_AxSetPowerOn, - page Sets the controller enable for an axis
305
Power &
cyagnos- MT_AxSetPowerOff, - page Resets the controller enable for an axis
tics 306
MT_AxGetPowerState, Determines the drive status of an axis
page 302
MT AxGetPowerStateExt, Detgrmlnes the erve.status Qf an axis in-
cluding the detailed information about er-
page 303 .
rors and warnings
Tab. 14-45: Overview on axis functions

14.4.2 MT_DrvGetSafeState, Determining the active Safety Engineering
operating state

Brief description

Assignment: Target system/library

Bosch Rexroth AG R911400172_Edition 04

Using a drive,
operating state.

the function block determines the active Safety engineering

Target system

Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-46:

Library names according to the target systems
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Interface description

275/399

MT_BaseAdditional.library

MT_DrvGetSafeState

BOOL Execute Done BOOL
INT SercosAdr Active BOCOL
Error| BOOL

ErrorlD ENUM (INT)

Errorldent] ERROR_STRUCT
NO BOOL
SMES BOOL
SMST] BOOL
SMM1 BOOL
SMM2 BOOL
SMM3 BOOL
SMM4 BOOL
SMME BOOL
SMMBE BOOL
SMM7| BOOL
SMME BOOL
SMM9 BOOL
SMM10 BOOL
SMM11 BOOL
SMM12 BOOL
SMM13 BOOL
SMM14 BOOL
SMM1E BOOL
SMM16 BOOL
ParkingAxis BOOL
SMO_ApplicationActiv| BOOL
SMO_TransitionProcess BOOL
SMO_ParameterMode BOOL
SMO_ConfigurationMode BOOL
SMO_BehavelfNotActive BOCOL
SMO_ActivationStatus BOOL
SafetyTechnologyError| BOOL
Fig. 14-68: Function block MT_DrvGetSafeState
Name Type Description
VAR_INPUT Execute BOOL Execute determining the Safety Engineering operating
state
SercosAdr INT Sercos address of the drive

R911400172_Edition 04 Bosch Rexroth AG
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Name Type Description
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
NO BOOL Normal mode, 1: active, 0: not active
SMES BOOL EMERGENCY STOP, 1: active, 0: not active
SMST BOOL Safe standstill, 1: active, 0: not active
SMM1 BOOL Safe motion 1, 1: active, 0: not active
SMM2 BOOL Safe motion 2, 1: active, 0: not active
SMM3 BOOL Safe motion 3, 1: active, 0: not active
SMM4 BOOL Safe motion 4, 1: active, 0: not active
SMM5 BOOL Safe motion 5, 1: active, 0: not active
SMM6 BOOL Safe motion 6, 1: active, 0: not active
SMM7 BOOL Safe motion 7, 1: active, 0: not active
SMM8 BOOL Safe motion 8, 1: active, 0: not active
SMM9 BOOL Safe motion 9, 1: active, 0: not active
SMM10 BOOL Safe motion 10, 1: active, 0: not active
SMM11 BOOL Safe motion 11, 1: active, 0: not active
SMM12 BOOL Safe motion 12, 1: active, 0: not active
SMM13 BOOL Safe motion 13, 1: active, 0: not active
SMM14 BOOL Safe motion 14, 1: active, 0: not active
SMM15 BOOL Safe motion 15, 1: active, 0: not active
SMM16 BOOL Safe motion 16, 1: active, 0: not active
ParkingAxis BOOL Parking axis, 1: active, 0: not active
SMO_ApplicationActiv | BOOL Application active, 1: active, 0: not active
Sgg_TransitionPro— BOOL SMO transfer, 1: active, 0: not active
SMO_ParameterMode | BOOL SMO parameterization mode, 1: active, 0: not active
sll\éli_Configuration- BOOL SMO configuration mode, 1: active, 0: not active
Behavior in case of active "Safe Motion" (only relevant if
bit 31 =1)
tSiVI\gO_BehaveIfNotAc- BOOL 1: functional commissioning, Ol:ltput element and brake(s)
are controlled by the standard firmware
0: Delivery status
SMO activation status
SMO_ActivationStatus | BOOL 1: "Safe Motion" Functionality is not active
0: "Safe Motion" functionality is active
Safety engineering error
SafetyTechnologyError | BOOL 1: no error message
0: Error message
Bosch Rexroth AG R911400172_Edition 04 745 74-47: Inputs/outputs function block MT_DrvGetSafeState



MTX 15VRS PLC Interface

Signal-time diagram

Functional description

Troubleshooting

Diagnostics

Implementation example

277/399
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No special behavior that requires a signal-time diagram.

The Sercos parameter P-0-3231.0.0 provides binary status signals for online
monitoring of the Safety engineering operation mode of Safe Motion. This
function block reads out the parameter and provides the result at the outputs.

The parameter is read out via the Sercos service channel. Repeated function
block calls can increase the required capacity of the service channel. The
recommended interval between two function block calls is at least 500 ms.

ISy

This function block works edge-controlled. That means that after
the activation, the function block executes the Safety engineering
operation mode exactly once.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block and backs up the state of the inputs at this point in time. As soon as the
"Done" output becomes TRUE, setting the desired Safety engineering opera-
tion mode is completed successfully. Otherwise, the output "Error" is TRUE.
As long as "Error" is TRUE, there is a valid error code under "Errorldent". Be-
fore determining the Safety engineering operation mode, "Execute” has to be
set to FALSE. Resetting "Execute" deletes "Error" and "Done". As long as
one of the outputs "Done", "Active" or "Error" is TRUE, the signal changes at
the "SercosAdr" input are not applied. The outputs "Done", "Active" and
"Error" exclude each other. That means that only one is TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

The function block exclusively displays errors of the internally used function
block "IL_SIlISvcRead" of the "RIL_SercosllII" library.

IndraMotion_MTX.Application.prgDrvControl.fbAxis[1].actAxSafety
————

3 fbhxGetSafeState
true MT DrvGetSafeState
— - aN
bExecuteSafeState [JENGN—Execute Done f=bDoneSafeState
iSercoshdr Sercosidr Active mblctiveSafeState
Error f=bErrorSafeState
ErrorlD[-enErrorIDSafeState
ErrorIdent [~ stErrorIdentSafeState
HO ;
SMES
SMST
sMM1

5MMS5 = stS5afetyStat
5MM6 = stSafetyState . SMMI

M1 6
ParkingAxis

SMO ApplicationActiv
SMO_TransitionProcess
SMO_ParameterMode

s
ApplicationActiv
TransitionProcess
MO_ParameterMode
SMO_ConfigurationMode f= stSafetyState.SMO_ConfigurationMode
5MO_BehaveIfNotRActive f= stSafetyState.SMO_BehavelfNotRotive
SMO_RctivaticnStatus = stSafetyState.SMO_ActivationStatus
SafetyTechnologyError = stSafetyState.SafetyTechnol ogyError

Fig. 14-69: Implementation MT_DrvGetSafeState
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14.4.3

Brief description
Assignment: Target system/library

Interface description

Signal-time diagram
Functional description

Troubleshooting

Implementation example

14.4.4

Brief description

Assignment: Target system/library

Bosch Rexroth AG R911400172_Edition 04
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MT_AxGetChindex, Determining the channel assignment of the axis

Function to determine the channel assignment of an axis.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-48: Library names according to the target systems
MT_AxGetChIindex
MT_iAx_Type Axis_S USINT
Fig. 14-70: Function block MT_AxGetChindex

No special behavior that requires a signal-time diagram.

The current channel assignment of an axis is controlled via the channel inter-
face (MT_iAx_Type) by the signals "iAx_Chindex_00 .. 03" from the NC to the
PLC. This function decodes this information and displays the channel number
at the output of the function.

No error handling required for this function.

The operation mode of the first channel is determined in the example pro-
gram.

Ausdruck Datentyp Wert Vorbereiteter Wert Kormms
@ usifxChanIndex USINT 1

true

! MT RxGetChIndex
Exis_ Interface 01_In Exia_ 3

Implementation MT_AxGetChindex

usilxChanIndex [ 1 |

Fig. 14-71:

MT_AxHandwheelAcs, Changing the handwheel

The function block simplifies the handling when using the handwheel in the
axis coordinate system.

Library
MT_BaseAdditional

Target system

IndraMotion_MTX

Tab. 14-49: Library names according to the target systems
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Signal-time diagram
Functional description

Interface description
MT_AxHandwheelAcs
BOOL Enable InOperation BOOL
BOOL Selection Error| BOOL
BOOL DirectionOfRotation ErrorID ENUM (INT)
BOOL ReactionExceedingMaxSpeed  Errorldent| ERROR_STRUCT
INT Value
MT_ifx_Type jAs s Axis_5 MT_gAx_Type
MT_gAx_Type XIS s O MT_gAx_Type
Fig. 14-72: Function block MT_AxHandwheelAcs
Name Type Description
VAR_INPUT Enable BOOL Enables the function block
. Handwheel selection, FALSE==Handwheel1,
Selection BOOL TRUE==Handwheel2
FALSE==direction of rotation of handwheel and axis
clockwise
DirectionOfRotation BOOL
FALSE==direction of rotation of handwheel and axis
counterclockwise
FALSE==When exceeding the maximum velocity, the dis-
tance to be traversed is reduced accordingly.
ReactionExceeding- | 5 TRUE==When exceeding the maximum velocity, the dis-
MaxSpeed tance to be traversed specified by the handwheel motions
is also processed. Attention: Axis motions can also occur
after completing the handwheel motion
Value INT Handwheel pulse
VAR_OUTPUT InOperation BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
VAR_IN_OUT Axis_S MT_iAx_Type Axis interface: Axis status signals
Axis_C MT_qgAx_Type Axis interface: Axis control signals
Tab. 14-50: Inputs/outputs function block MT_AxHandwheelAcs

No special behavior that requires a signal-time diagram.

This function block simplifies the handling during commissioning of the hand-
wheel. The function block connects the required interface signals
"gAx_HandwPosMode", "gAx_HandwSel_00..01" and processes the
"MT_Handw" function block so that no other actions are required.

The status of the inputs is applied once upon activation of the "Selection",
"DirectionOfRotation" and "ReactionExceedingMaxSpeed" function blocks by
settings "Enable".

The inputs "Value" as well as the AxisInterfaces "Axis_S" and "Axis_C" are
read in upon each function block call and transferred to the NC.

Refer to the settings in the machine parameters "OPF/Handw/
WhI1..2]/IncrPerRev".

R911400172_Edition 04 Bosch Rexroth AG
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Diagnostics  References fo the diagnostic table
MTX_TABLE

Error of "MT_AxHandweelAcs"

Error code (hex) Description

0x00000000 No error code available

0x00060101 Asynchronous axis is not in manual operation mode

0x00060402 The selected handwheel is invalid

0x00030401 NC-mternaI communlcgtlon overloaded. There are no resour-
ces available to transmit the task

0x00030403 General parameter error
Changing of at least one interface signal "qAx_HandwPos-

0x00040101 Mode", "gAx_HandwSel_00..01" failed. Maybe the signals
have been overwritten outside of the function block

Tab. 14-51: Error of "MT_AxHandwheelAcs" from "Errorldent. Additional 1", valid if

"Error"==TRUE
Example program

Implementation example

14.4.5

Brief description

Assignment: Target system/library

Bosch Rexroth AG R911400172_Edition 04

Axis Interface
Axis_Interface_01_Out

iValue i

Ausdruck Datentyp Wert V. A. Kommentar
+ @ fbAxHandwheslAcs MT_AxHandwheelAcs

@ bEnable 800L 1 == Enable the functionbloc

@ bSelection B800L 0 == Handwheel 1 is used, 1 == Handwheel 2 is used

@ bDirectionOfRotation B800L 0 == Direction of rotation of the hand wheel and axle are the same, 1 == Directi

@ bReactionExceedingMaxSpeed BOOL 0 == Exceeding the maximum speed a reduction in the distance is made, 1 == Ift

@ bnOperation BOOL 1 == function bloc in work

& bErer B00L 1 == funetion bloc errer

& enrrorld ERROR_CODE NONE_ERROR error infarmation
® ¢ stemorldent ERROR_STRUCT detailed erorinformation

@ ivalue_i INT 25 Value of the handwheel pulses

1]
fbAxHandwheellcs
'-rl-\ MI_AxHandwheslics I

InOperaticnf= bInOperation

bEnable Enabile
bSelection selection Errorf= bError
bDirectionOfRotaticn DirectionOfRotation ErrorIDf- enErrorld
bReact ionExceedingMaxSpesd eactionExcesdingMaxSpeed Errorldent]- stErrorIdent

Fig. 14-73:

Implementation MT_AxHandwheelAcs

Function block for probe axis monitoring.

MT_AxProbeMonitor, Monitoring the probe axis

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-52:

Library names according to the target systems
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Interface description
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Signal-time diagram

Functional description

MT_AxProbeMonitor
BOOL Enable InOperation BOOL
BOOL SwitchStatus Error| BOOL
BOOL ProbeStatus ErrorlD ENUM (INT)
BOOL MeasureStatus Errorldent ERROR_STRUCT
MoveStop BOOL
MoveStoplnfo BOOL
MT_gix_Type As 5 Axis_5| MT_qhx_Type
Fig. 14-74: Function block MT_AxProbeMonitor
Name Type Description
VAR_INPUT Enable BOOL Enables the function block
SwitchStatus BOOL Activation state of the probe (1==on, 0==0ff)
ProbeStatus BOOL Deflection state of the probe (1==deflected, 0==not de-
flected)
MeasureStatus BOOL M_e_asurlng status (1=.=measurement active (G75),
O==measurement not active)
VAR_OUTPUT | InOperation BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
MoveStop BOOL Motion stop should be set for this axis
MoveStoplinfo BOOL Reason for motion stop recommendation
VAR_IN_OUT Axis_S MT_iAx_Type Axis interface: Axis status signals
Tab. 14-53: Inputs/outputs function block MT_AxProbeMonitor

No special behavior that requires a signal-time diagram.

The function block can monitor an axis included in the measuring process.
Axis motions resulting in damaging the probe can minimized.

IS

The deflection signal of the probe is directly connected to the
drive and in parallel to the PLC. When measuring with G75, the
deflection signal triggers an immediate stop of the axis at the
drive. The drive does not react if the probe is deflected without
G75. The signal is running from the probe to the PLC. From there,
DriveLock is sent to the NC and the signal is forwarded to the
drive via Sercos. This long signal runtime leads to a respectively
long reaction time. For this reason, stopping the axis by the PLC
cannot replace the probe function in the drive!

In general, the function block output "MoveStop" provides only a recommen-
dation to prevent the axis motion via the interface signal "gAx_DrvLock" of
the respective axis. The link has to be implemented by the PLC programmer.
If the function block is activated by setting "Enable", the states of all inputs
are monitored. If a direction-related motion lock becomes active, the output

R911400172_Edition 04 Bosch Rexroth AG
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"InOperation” is set to TRUE. The reset of "Enable" deletes all states stored
in the function block as well as all outputs.

= If the probe is deactivated, the function block cannot determine its
actual deflection state. The deflection state "ProbeStatus” is only
monitored if the probe is activated "SwitchStatus".

In the moment of the deflection, the function block stores the active motion
direction of the axis and recommends a motion lock in the following situa-
tions:

Direction-related motion lock:

If the probe is activated and deflected, a motion lock is recommended
("MoveStop") if a motion is signalized in deflection direction. For a deflection
direction opposite to the motion signal, the motion lock ("MoveStop") is de-
leted.

"MoveStoplInfo"=2001 or 2002
Motion lock on assumed probe abort:

If an activated probe aborts during driving without G75, this corresponds to a
brief deflection. If this happens in automatic mode, a motion lock is recom-
mended ("MoveStop") even if the probe is no longer deflected. This can only
be canceled by deleting the travel command.

"MoveStoplInfo"=1000
Motion lock on measuring with deactivated probe:

When traveling with G75. the NC programmer expects that the drive stops
the axis if the probe is triggered. However, this is only the case if the probe is
activated. For this reason, the motion lock is recommended if the probe is not
activated and the travel command for measuring (G75) applies. The motion
lock can only be canceled by canceling the travel command or activation of
the probe.

"iMoveStopInfo"=1003
Motion lock if probe deflected and deactivated:

If a previously deflected probe is deactivated, the previously recommended
motion lock is retained. This can either be canceled by reactivation of the
probe or by canceling the travel command.

"iMoveStopInfo"=1001

MoveStopInfo | Cause Recovery

The probe is currently not deflected,
however, was previously deflected | Cancel travel command for

1000 during travel without G75, a probe | the axis
breakage is assumed
Reactivate probe or cancel
1001 Probe deactivated in deflected state | travel command for the ax-

is

. Activate probe or cancel
1003 Travel command with measurement travel command for the ax-
(G75) started but probe not activated is
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Motion announcement of the axis in Move axis in neaative di-
2001 positive direction although the probe . 9
. . . S rection
is deflected in positive direction
Motion announcement of the axis in Move axis in positive direc-
2002 negative direction although the probe |,. P
. ) . ; . tion
is deflected in negative direction
Tab. 14-54: Overview of reasons for motion stop recommendation
Troubleshooting
Currently, no error codes available for this function block.
Diagnostics  References to the diagnostic table

e MTX TABLE
Error of "MT_AxProbeMonitor"

Error code (hex) Description

0x00000000 No error code available

Tab. 14-55: Error of "MT_AxProbeMonitor”, of "Errorldent. Additional1", valid if

"Error"==TRUE

Implementation example  Example program

14.4.6

Brief description
Assignment: Target system/library

Ausdruck Datentyp Wert Vo.. Komrmentar
+ & fbAxProbeMonitor MT_AxProbeMonitor

4 bEnable BOOL Input

@ bSwitchStatus BOOL probe onfoff (0==5witch is off, 1==5Switch is an

# bProbeStatus BOOL probe status (1==pushed, 0==not pushed)

@ bMeasureStatus BOOL measurement status, 1==G75 activ 0==G75 not activ

4 bInOperation BOOL Output

@ bError BOOL process incorrect aborted, 'ErrorID’ and ‘Errorldent’ valid

# enErrorlD ERROR_CODE basic error information, only valid when 'Error'==TRUE
* d stErrorldent ERROR_STRUCT detailed error information, only valid when ‘Errar'==TRUE

& bMoveStop BOOL problem deteced, axis movment should be stopped

@ iMoveStopInfo INT reason

I
fhAxProbeMoni tor
:":llue MT_RxProbeMoni tor
bEnakle Enable InOperation f~ bInOperaticn
biwitchStatus SwitchStatus Error p= bError
bProbeStatus ProbeStatus ErrorlD |-enErrorID
bMeasureStatus MeasureStatus Errorldent |- stErrorldent
sthxis Interface 01_In Rxis_. MowveStop f~ bMoveStap
MoveStopInfo |- iMoveStopInfo

Fig. 14-75:

Implementation MT_AxProbeMonitor

MT_AxGetJogMode, Determining Active JogMode

Function to determine the active JogMode of an axis.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-56:

Library names according to the target systems

R911400172_Edition 04 Bosch Rexroth AG
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Interface description
MT_AxGetlogMode
MT_ghx_Type Axis_C MoJogMode BOOL
JogModel BOOL
JogModel0 BOOL
JogMode100 BOOL
JogMode1000 BOOL
JogmodeX BOOL
JogModeContRapid BOOL
JogModeContFast] BOOL
JogModeContMiddle BOOL
JogModeContSlow BOOL
Fig. 14-76: Function block MT_AxGefJogMode
Name Type Description
VAR_INPUT Axis_C MT_qAX_TYPE Axis interface: Axis control signals
VAR_OUTPUT |NoJogMode BOOL No JogMode active
JogMode1 BOOL 1 increment jogging active
JogMode10 BOOL 10 increments jogging active
JogMode100 BOOL 100 increments jogging active
JogMode 1000 BOOL 1000 increments jogging active
JogModeX BOOL x increments jogging active
JogModeContRapid BOOL Continuous jogging in rapid traverse
JogModeContFast BOOL Continuous jogging fast velocity
JogModeContMiddle BOOL Continuous jogging average velocity
JogModeContSlow BOOL Continuous jogging slow velocity
Tab. 14-57: Inputs/outputs function block MT_AxGetJogMode

Signal-time diagram
Functional description

No special behavior that requires a signal-time diagram.
The JogMode is specified exclusively by the PLC to the NC. Thus, this func-

tion determines the JogMode last specified by the PLC of the channel inter-
face (MT_gAx_Type) of the "gAx_ManFeed_00..03" signals.

Troubleshooting

Bosch Rexroth AG R911400172_Edition 04

No error handling required for this function.
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Implementation example

14.4.7

Assignment: Target system/library

Interface description
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IndraMotion_MTX.Application.prgTestAxGetlogMode

Lusdruck Datentyp Vorbereiteter Wert Kemmentar
@ bFunctionvalid BOOL
@ bNoJogMode BOOL no JogModeaktiv
@ blogModel BOOL JogMode 1 Inkrement active
@ blogModeld BOOL JogMode 10 Inkremente active
& blogModel0n BOOL JogMode 100 Inkremente activ
@ blogMode1000 BOOL JogMode 1000 Inkremente act
@ blogModeX BOOL Jogging respective the increm:
# bJogModeContRapid BOOL rapid continuousjogging active
@ bJogModeContFast BOOL fast continuousjogging active
& blogModeContMiddle BOOL middle continuousjogging acti
@ bJogModeContSow BOOL slow continuousjogging active
.............. =
_ﬂl'lll]f h MT AxGetJogMode |
Lxis_Interface_01_Cut —TAxis C - bFunctionValid
HodeogMode - bNoJogMode
JogModel |- bJogModel
JogModel 0 |- bJogMode 10
JogMode100 |- bJogMode 100
JogModel 000 |- bJogMode 1000
JogModeX - bJogModeX Ry
JogModeCeontRapid - bJogModeContRapid
JogModeContFast [-bJogModeContFast
JogModeContMiddle |- bJogModeContMiddle
JogModeContSlow - bJogModeContSlow
Fig. 14-77: Implementation MT_AxGefJogMode

MT_AxSetJogMode, Changing the JogMode

Brief description

Function block to change the JogMode (jog distance).

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-58: Library names according to the target systems
MT_AxSetlogMode
BOOL Execute Done BOOL
BOOL NoJogMode Active BOOL
BOOL JogModel Error| BOOL
BOOL JogModel0 ErrorID BOOL
BOOL JogMode100 Errorldent BOOL
BOOL JogMode 1000
BOOL JogModex
BOOL JogModeContRapid
BOOL JogModeContFast
BOOL JogModeContMiddle
BOOL JogModeContSlow
MT_glX_TYPE Axis_C
Fig. 14-78: Function block MT_AxSetJogMode

R911400172_|
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Signal-time diagram

Name Type Description
VAR_INPUT Execute BOOL Setting the preselected jog mode

NoJogMode BOOL No jog mode

JogMode1 BOOL JogMode, 1 increment

JogMode10 BOOL JogMode, 10 increments

JogMode100 BOOL JogMode 100 increments

JogMode 1000 BOOL JogMode 1000 increments

JogModeX BOOL ;Jiggiﬂ;d;;o’:ljggging according to the increment specifica-

JogModeContRapid BOOL Continuous jogging in rapid traverse

JogModeContFast BOOL Continuous jogging, fast

JogModeContMiddle BOOL Continuous jogging, average

JogModeContSlow BOOL Continuous jogging, slow
VAR_OUTPUT |Done BOOL Processing successfully completed

Active BOOL Processing active

Error BOOL Processing incorrect

ErrorlD ENUM (INT) Rough error information

Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Axis_C MT_gAx_Type Axis interface: Axis control signals

Tab. 14-59: Inputs/outputs function block MT_AxSetJogMode

Execute

! [ |
JogModeContRapid| | : : :
[]
JogModeContSlow i
JogModel00
Active
Error E
Done :
I
Fig. 14-79: MT_AxSetJogMode signal-time diagram

Left: Setting "Continuous jogging in rapid traverse" completed successfully

Right: Setting "JogMode 100 increments" completed successfully

Bosch Rexroth AG R911400172_Edition 04



MTX 15VRS PLC Interface

Functional description

Troubleshooting
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Execute
] [ [1
JogModeContRapid :
I I
JogModeContSlow :
L]
JogModelD0 :
Active
'7
Error :
[ | |
Done
Fig. 14-80: MT_AxSetJogMode signal-time diagram

Error left: More than one JogMode is preselected

Error in the center: Timeout (500ms), no acknowledgement that the JogMode
was set

Error right: No operation jog mode was preselected

The MTX can be used to continuously jog the axes in four velocities or in in-
crements with five different step widths (machine parameter "AXSP\Dr[x]\Ax-
Fun\Jog\Dist" - "MaCoDa no.: 101500002"). The nine JogModes are exclu-
sively preselected already coded by the PLC via the PLC Axisinterface
(MT_gAx_Type) by means of the signals "gAx_ManFeed_00..03". These
JogModes can be enabled for one axis using the function block "MT_SetJog-
Mode".

= This function block works edge-controlled. That means that the
function block is executed exactly once after activation of the Jog-
Mode change.

A signal change from zero to one (0 — 1) at "bExecute" enables the function
block and backs up the state of the inputs at this point in time. Only the input
"Axis_C" is cyclically applied as long as the function is active ("Ac-
tive"==TRUE). When changing the signal, the desired JogMode has to be
preselected (e.g. "JogModeContRapid"). If no JogMode or multiple ones are
preselected when setting "Execute", the function block goes into error state
("Error" becomes TRUE). As soon as the "Done" output becomes TRUE, set-
ting the desired JogMode is successfully completed. If the JogMode could not
be changed, this is displayed by the "Error" output. As long as "Error" is
TRUE, there is a valid error code under "Errorldent". Before switching the
JogMode again or deleting the error, "Execute" has to be set to FALSE. Re-
setting "Execute" deletes "Error" and "Done". As long as the outputs "Done",
"Active" or "Error" are TRUE, signal changes at the inputs to preselect the
JogMode (e.g. "JogModeContRapid") have no effect. The outputs "Done",
"Active" and "Error" exclude each other. That means that only one is TRUE at
a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

R911400172_Edition 04 Bosch Rexroth AG
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° MTX_TABLE

Error of "MT_SetJogMode"

Error code (hex) Description

0x00000000 No error code available

000010001 Invalid input assignment. No JogMode or several JogModes
were preselected
Changing the interface signals "qSp_ManSpeed_00..03" failed.

0x00040201 The interfaces might have been overwritten outside of the
function block

0x 00050001 Internal error

Tab. 14-60: Error of "MT_AxSefJogMode" from "Errorldent. Additional1" if

"Error"==TRUE

IndraMotion_MTX.Application.prgTestAxSetlogMode
Ausdruck Datentyp Vo.. Kommentar
+ @ fbAxSetlogMode MT_AxSetlogMode
@ bExecute BOOL Anderung ausfiihren
% bNoJogMode BOOL no JogModeaktiv
& blogModsl BOOL JogMode 1 Inkrement active
# blogModeld BOOL JogMode 10 Inkremente active
% blogModei0n BOOL JogMode 100 Inkremente active
# blogMode1000 BOOL JogMode 1000 Inkremente active
@ bJogModex BOOL Jogaing respectivethe increment guidelines in..
% bJogModeContRapid BOOL rapid continuousjogging active
@ bJogModeContFast BOOL fast continuousjogaing active
@ blogModeContMiddle BOOL middle continuousjogging active
1
fbRxSetJogMode
_-H:.‘I]e MT_AxSetJogMode |
bExecute Execute Done p bDone
bHoJogMode NoJogMode Lctive pblctive
bJogModel m—Jog}dodel Error p~ bError
pJogtede10 TR Jogtodel0 ErrorID |- enErroriD
bJogtode100 R~ Jogtcdel00 ErrorIdent |- stErrorldent
bJogMode 1000 IEENESR—JogModel10 00
bIog¥odey [IERIE—JogModeX
bJogMeodeContRapid m—JogHodeContRapid
bJogModeContFast m—JDgHDdECDUE Fast
bJogHedeContMiddle AR JogdcdeContMiddle
bJogModeContSlow m—JogModeCom:Slow
Axis_Interface 01_OQut —HPJ(is_C
Fig. 14-81: Implementation MT_AxSetJogMode, changing JogMode completed

successfully
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IndraMotion_MTX.Application.prgTestAxSetlogMode
Ausdruck Datentyp Wert Vo.. Kommentar
+ ¢ fbAxSetlogMode MT_AxSetlogMode
@ bExecute BOOL Anderung ausfihren
# bNologMode BOOL no JogModeaktiv
@ blogModel BOOL JogMode 1 Inkrement active
# blogModeid BOOL JogMode 10 Inkremente active
@ blogModeild BOOL JogMode 100 Inkremente active
# blogModei000 BOOL JogMode 1000 Inkremente active
@ blogModex BOOL Jogging respective the increment guidelines in...
4 blogModeContRapid BOOL rapid continuousjogging active
& blogModeContFast EOOL fast continuousjogging active
# blogModeContMiddle BOOL middle continuousjogging active
fbixSetJogMode
_l]l'lll]f MT_RxSetJogMede |
bExecute Execute Done p= bDone
bHoJogMode NoJogMode Active p= bActive
bJdogModel m—JDgMDdE:L Error - bError
bJogMedeld m—JogModelﬂ ErrorID |-enErrorID
bJogMode 100 m—JogﬁodelfJfJ ErrorIdent |- stErrorldent
bioghede1000 EER—Jogtodel0 00
bJogModey EERRR—JogtodeX
bJogHedeContRapid AR Jog¥odeContRapid
bdogModeContFast m—JDgHDﬂECDnEFaSt
bJogModeContMiddle EERASR—JogtodeContMiddle
bJogModeConts lov [EERESS—JooModeCont Slow
Axis_Interface 01 Out —HPJ;is_C
Fig. 14-82: Implementation MT_AxSetJogMode, changing JogMode failed (no

JogMode preselected)

MT_AxJogMode, Changing and determining the active jog distance

Function block to determine the currently active JogMode (jog distance) as
well as for setting a new JogMode.

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-61: Library names according to the target systems
MT_AxJogMode
BOOL Enable InOperation BOOL
BOOL SetMNoJogMode Error BOOL
BOOL SetlogModel ErrorID ENUM (INT)
BOOL SetlogModel0 Errorldent ERROR_STRUCT
BOOL SetlogModel100 NologMode BOOL
BOOL SetlogModel1000 JogModel BOOL
BOOL SetlogModex JogMode 10 BOOL
BOOL SetJogModeContRapid JogMode 100 BOOL
BOOL SetJogModeContFast JogMode1000 BOOL
BOOL SetJogModeContMiddle JogModeX| BOOL
BOOL SetJogModeContSlow  JogModeContRapid BOOL
BOOL HandweelActive JogModeContFast] BOOL
INT InitJogMode JogModeContMiddle BOOL
JogModeContSlow BOOL
MT_qgAX_TYPE |Ais ¢ hds (] MT_gAX_TYPE
Fig. 14-83: Function block MT_AxJogMode
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Name Type Description
VAR_INPUT Enable BOOL Enable function block
SetNoJogMode BOOL No jog mode
SetJogMode1 BOOL Jog mode, 1 increment
SetJogMode10 BOOL Jog mode, 10 increments
SetJogMode 100 BOOL Jog mode 100 increments
SetJogMode 1000 BOOL JogMode 1000 increments
SetJogModeX BOOL jggiﬂ;d;:‘o’:ljggging according to the increment specifica-
i?jetdogModeContRap- BOOL Continuous jogging in rapid traverse
SetJogModeContFast | BOOL Continuous jogging, fast
CS“ZUOQMOdeCOMMid- BOOL Continuous jogging, average
SetJogModeContSlow |BOOL Continuous jogging, slow
HandweelActive BOOL T:;&g;::l active if TRUE only possible in incremental
InitJogMode BOOL tI;’I:;acsl:alection of the JogMode when activating the function
VAR_OUTPUT | InOperation BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
NoJogMode BOOL No JogMode active
JogMode1 BOOL 1 increment jogging active
JogMode10 BOOL 10 increments jogging active
JogMode100 BOOL 100 increments jogging active
JogMode1000 BOOL 1000 increments jogging active
JogModeX BOOL X increments jogging active
JogModeContRapid BOOL Continuous jogging in rapid traverse
JogModeContFast BOOL Continuous jogging fast velocity
JogModeContMiddle BOOL Continuous jogging average velocity
JogModeContSlow BOOL Continuous jogging slow velocity
VAR_IN_OUT Axis_C MT_qAx_Type Axis interface: Axis control signals
Tab. 14-62: Inputs/outputs function block MT_AxJogMode
Signal-time diagram
The function shows the signal behavior of a permanently state-controlled

function block, see chapter14.2 Standard interfaces at function blocks, page

225.
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Enable

Input

SetlogModeContSlow

SetlogModel

JogModeContSlow

JogMude1|

Cutput

InOperation

Fig. 14-84: Normal behavior when changing the jog distance

Enable

Input

SetlogModeContRapid ‘

JogModeContSIow|

JogModeContRapid‘

Cutput

InOperation

Fig. 14-85: Function block behavior when setting "SetJogModeContRapid”

Enable

Input

HandwheelActive

SetlogModeContSlow

JogModeContSlow

JogMode1|

Cutput

InOperation

Fig. 14-86: Function block behavior when setting "HandweelActive"”

Functional description ~ This function block combines and extends the MT_AxGetJogMode and
MT_AxSetJogMode functionalities.

The MTX can be used to continuously jog the axes in four velocities or in in-
crements with five different step widths (machine parameter "AXSP\Dr[x]\Ax-
Fun\Jog\Dist" - "MaCoDa no.: 101500002"). The nine JogModes are exclu-
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sively preselected already coded by the PLC via the PLC AxisInterface
(MT_gAx_Type) by means of the signals "qAx_ManFeed_00..03". These
JogModes can be enabled for one axis using the function block MT_SetJog-
Mode. These JogModes can be activated for an axis and the current status
can be read out using this function block.

As soon as "Enable" is TRUE, the current JogMode is determined upon each
function block call from the connected AxisInterface. Upon a signal change
(0-->1) at one of the "SetJog... inputs”, the JogMode is changed. If several
"SetJog... inputs" are TRUE, the last set input is active. If the JogMode could
not be changed, this is displayed by the "Error" output. As long as "Error" is
TRUE, there is a valid error code under "Errorldent”. "Enable" has to be
FALSE to delete errors.

Special features:

The "SetJogModeContRapid" input is handled separately. If this JogMode is
selected it is only active as long as the input is TRUE. As soon as the input is
FALSE again, the previously set JogMode is automatically set.

The "InitdJogMode" input facilitates setting a JogMode once upon activating
the FB without one of the inputs of the "SetJog... inputs" being TRUE.

The following specifications are valid:

InitJogMode JogMode

0

No initialization

—_

NoJogMode
JogMode1
JogMode10
JogMode 100
JogMode 1000
JogModeX
JogModeContRapid

JogModeContFast

Ol N|loo|O| | W|DN

JogModeContMiddle

-
o

JogModeContSlow

Tab. 14-63: Initialization JogMode

As axis motions with the handwheel are only possible with incremental JogM-
odes as long as the "HandwheelActive" input is TRUE, only incremental
JogModes can be set. If one of the continuous JogModes is active at the time
when "HandweelActive" becomes TRUE (0-->1), it is automatically changed
to "JogMode1".

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
MTX_TABLE
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Error of "MT_SetJogMode"

Error code (hex)

Description

0x00000000

No error code available

0x00010001

Invalid input assignment. No JogMode or several JogModes
were preselected

0x00040201

Changing the interface signals "qSp_ManSpeed_00..03" failed.
The interfaces might have been overwritten outside of the
function block

0x 00050001

Internal error

Tab. 14-64.

Error of "MT_AxSetJogMode" from "Errorldent. Additional 1" if

"Error"==TRUE

3 fhhxJoghode
4 //Input
El bEnable

€ SetNoJogMode

SetJogh
SetJogMode10
SetJogMode100
11 SetJogMode1000
1z SetJogodeX

SetJogModeContRapid
L5 SetJogModeContFast
L6 SetJogModeContMiddle
SetJogModeContSlow

Handweellctive
InitJogMode
J/output
InOperation
bError
enErrorId
stErrorIdent
blioJogtnde

bJoghodel
bloghodell
bdogiode100
biogtode1000

blogéodeContRapid
bogiodeContFast
bJogModeContMiddle
s bJogModeContSlow
END VAR

:MT_AxJogode:

es in the m achine parameter?,

Fig. 14-87:

Declaration MT_AxJogMode

SetNoJogMode SetiodogMede Error = bError
SetJogModel SetJogModel ErrorID|-enErrorlD
SetJogModeld SetJogModeld Errcrldent [~ stErrcrldent

SetJogModeldn SetJogMedel0n NoJogMode (= bl JogMode
SetJogModel000 SetJogModelnon JogMode1 = bJogModel
SetJogMcde! SetJogMode! cgMode: = bJocgMode
SetJogModeX SetJogModeX JogModeld = bJogModel0
SetJogModeContRapi SetJogModeContRapi ogMode = bJogMode FRLSE
SetJegModeContRapid SetJogModeContRapid JogMede100 [ bJegMode 100
SetJogModeContFast SetJogModeContFast JogModel000 [= bJogMode 1000

SetJcgModeContMiddle SetdogMedeContMiddle JogModeX M= bJogModex
SetJogModeContSlow SetJogMedeCont 5low JogMedeContRapid ~ bJogMedeContRapid

Handweelkctive
InitJdogMede 8 |

Lxis_Interface_01_Out

fblxJogMode
MT_AxJogMode

e

InCperaticn = Infperaticn m

Enable

Handweellctive
InitJogMode
Axis C

JogMedeContFast = bJoegModeContFast [N
JogModeContMiddle = bdogModeContMiddle
JogMedeContSlow = bJegModeContSlow

Fig. 14-88:

Implementation MT_AxJogMode
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1449 MT_AxAsyncGetOPMode, Determining the operation mode of an
asynchronous axis

Brief description ~ Function to determine the active operation mode of an asynchronous axis.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-65: Library names according to the target systems

Interface description

MT_AxAsyncGetOPMode
AxProgMode BOOL
AxManSetup BOOL
AxManRefPoint] BOOL
AxInvalidState BOOL
MT_gAx_Type__  |Axis C Axis C]  MT_gAx_Type
Fig. 14-89: MT_AxAsyncGetOPMode function block
Name Type Description
VAR_INPUT Axis_C MT_qAX_TYPE Axis interface: Axis control signals
VAR_OUTPUT | AxProgMode BOOL Programming mode
AxManSetup BOOL Manual setup (jogging)
AxManRefPoint BOOL Setup, approach reference point
AxInvalidState BOOL Unknown operation mode

Tab. 14-66: Inputs/outputs function block MT_AxAsyncGetOPMode
Signal-time diagram  No special behavior that requires a signal-time diagram.

Functional description ~ The MTX allows three operation modes for each asynchronous axis. These
states are represented as bit-coded via the AxisInterface (MT_qgAx_Type) by
the "gAx_OpModeSel_00 .. 01" signals. Only one main operation mode is ac-
tive at a time. The function decodes the interface signals and displays the ac-
tive operation mode via the corresponding outputs.

1y The operation modes displayed by the function are only relevant
for the axis if this axis is asynchronous and thus cannot be as-
signed to a channel. If the function "MT_AxGetChiIndex" returns
the value ZERO, the axis is not assigned to any channel and is
thus asynchronous.

Troubleshooting  No error handling required for this function.
Implementation example  The operation mode of the an axis is determined in the example program.
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Ausdruck Datentyp Wert Vo.. Kommentar
@ bFunctionValid BOOL
@ bAxProgMode BOOL programm mode
@ bAxManSetup BOOL manual setup, jogging operation active
4 baxManRefPoint BOOL manual basingpoint
@ baxInvalidState BOOL no valid status identified
1
true MT RxRsyncGetOFMode
il
Lyis Interface 01 Out —SAxis C bFunctionValid
AxProgMode |- bAxProgMode
IxManSetup - bixManSetup JEFNY
ZxManBRefPoint [~ bixManRefFPoint [RgNRa
LxInvalidState -bAxInvalidState
Fig. 14-90: Implementation MT_AxAsyncGeftOPMode
14.4.10 MT_AxAsyncOPMode, Changing the operation mode of an asynchro-
nous axis
Brief description  Function to determine the active operation mode of an asynchronous axis.
Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-67: Library names according fto the target systems
Interface description
MT_AxAsyncSetOPMode
BOOL Execute Done BOOL
BOOL AxProgMode Active BOOL
BOOL AxManSetup Error BOOL
BOOL AxManRefPoint ErrorlD ENUM (INT)
Errorldent ERROR_STRUCT
MT_gAx_Type_ |Axis C . Axis C|  MT_qgAx_Type
Fig. 14-91: MT_AxAsyncSetOPMode function block
Name Type Description
VAR_INPUT Execute BOOL Execute set operation mode
AxProgMode BOOL Programming mode
AxManSetup BOOL Manual setup (jogging)
AxManRefPoint BOOL Setup, approach reference point
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Name Type Description
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Axis_C MT_gAX_TYPE Axis interface: Axis control signals
Tab. 14-68: Inputs/outputs function block MT_AxAsyncSetOPMode
Signal-time diagram
Execute
'.
AxProgMode i
B
AxManSetup
AxManRefPoint
I |
Active| | ;
Error : ;
Done
]

Bosch Rexroth AG R911400172_Edition 04

Fig. 14-92:

MT_AxAsyncSetOPMode signal-time diagram

Left: Setting the "Programming mode" completed successfully
Right: Setting "Setup, approach reference point" completed successfully

Execute I_I
AxProgMode
AxManSetup :
AxManRefPoint
Active
Error _| _|
Done

Fig. 14-93:

MT_AxAsyncSetOPMode signal-time diagram

Error left: More than one operation mode is preselected

Error right: No operation mode was preselected
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The MTX allows three operation modes for each asynchronous axis. These
states are represented as bit-coded via the AxisInterface (MT_qAx_Type) by
the "qAx_OpModeSel_00 .. 01" signals. Upon the rising edge at the Execute
input, the inputs are applied once and the corresponding Axislnterface signal
is set. As soon as the "Done" output becomes TRUE, setting the desired op-
eration mode is successfully completed. In case an error occurs, "Error" is
TRUE. Before changing the operation mode again or deleting the error,
"Execute" has to be FALSE. Resetting "Execute" deletes "Error" and "Done".
The outputs "Done", "Active" and "Error" exclude each other. That means
that only one output is TRUE at a time.

Iy This function block works edge-controlled. That means that after
the activation, setting the operation mode "qAx_OpModeSel_00 ..
01" executed exactly once.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_AxAsyncSetOPMode"

Error code (hex) Description

0x00000000 No error code available

000010402 Ipvalld input assignment. No operation mode or several opera-
tion modes were preselected

0x00040101 Setting the Axislnterface signal (gAx_OpModeSel) failed as the

signal was reset outside the FB

Tab. 14-69: Error of "MT_AxAsyncSetOPMode", from"Errorldent. Additional1", if
"Error"==TRUE

In the example program, the operation mode of an asynchronous axis was
changed to "Setup manually”.
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14.4.11

Brief description

Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fbAxAsyncSetOPMode MT_AxAsyncSetOPMode
@ bBxecute BOOL
4 bAxProgMode BOOL
& baxManSetup BOOL
4 baxManRefPoint BOOL
4 bDone BOOL
@ bActive BOOL
& bError BOOL
4 enErrarlD ERROR_CODE
+ @ stErrorldent ERROR_STRUCT
] m
1
fbAxAsyncSe tOFMode
_-lll'l‘l]e MT AxAsyncSetOPMode
pExecute Execute Decne p=bDcne
bAxFrogMede iy ProgMode Active ]
bAxManIe tup \xManSetup Error f= bError
bAxManRefFoint AxManRefFoint ErrorID |-enErrorID
Axis Interface 01 Qut Zxis C Errorldent |- stErrorldent
Fig. 14-94: Implementation MT_AxAsyncSetOPMode

Function to de

MT_AxAsyncOPMode, operation mode of an asynchronous axis

termine the active operation mode of an asynchronous axis.

Assignment: Target system/library

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-70: Library names according to the target systems
Interface description
MT_AxAsyncOPMode
BOOL Enable InOperation BOOL
BOOL AxSetProgMode Error| BOOL
BOOL AxSetManSetup ErrorlD ENUM (INT)
BOOL AxSetManRefPoint Errorldent ERROR_STRUCT
AxProgMode BOOL
AxManSetup BOOL
AxManRefPoint BOOL
AxInvalidState BOOL
MT_gAx_Type AXiS_C o Aads G MT_qgAx_Type
Fig. 14-95: Function block MT_AxAsyncOPMode
Name Type Description
VAR_INPUT Enable BOOL Enable function block
AxSetProgMode BOOL Programming mode
AxSetManSetup BOOL Manual setup (jogging)
AxSetManRefPoint BOOL Setup, approach reference point
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Name Type Description
VAR_OUTPUT | AxProgMode BOOL Programming mode
AxManSetup BOOL Manual setup (jogging)
AxManRefPoint BOOL Setup, approach reference point
AxInvalidState BOOL Unknown operation mode
VAR_IN_OUT Axis_C MT_gAX_TYPE Axis interface: Axis control signals
Tab. 14-71: Inputs/outputs function block MT_AxAsyncOPMode
Signal-time diagram
Enable
I I
5 ;
O AxSetProgMode| |
= e I
AxSetManSetup
[ l
AxProgMode :
[ |.
— AxManSetup :
= [ | I
5 i
(@) Error
InOperation
I
1 2 3 4 s
Fig. 14-96: MT_AxAsyncOPMode signal-time diagram
1.  AxManSetup is active
2. One cycle after switching, AxProgMode is active
3. Last signal change at AxSetManSetup, thus, AxManSetup active
4. AxManSetup remains active, even if the input is FALSE
5. All outputs FALSE, if Enable FALSE
Enable
! |
5 i i
g. AxSetProgMode
B [ |
AxSetManSetup
[ |
AxProgMode
— AxManSetup
3 | i |
= : :
O Error g g
H
InOperation
1
1 2 3
Fig. 14-97: MT_AxAsyncOPMode signal-time diagram
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1. AxManSetup is active
2. Error - Simultaneous signal change (0-->1) at two AxSet... inputs
3. Deleting errors by resetting Enable

The MTX allows three operation modes for each asynchronous axis. These
states are represented as bit-coded via the AxisInterface (MT_qgAx_Type) by
the "gAx_OpModeSel_00 .. 01" signals. Only one main operation mode is ac-
tive at a time. The function block decodes the interface signals, shows the ac-
tive operation mode and facilitates the operation mode change.

= The active operation mode displayed by the function is only rele-
vant for the axis if this axis is asynchronous and thus is not as-
signed to a channel. If the function "MT_AxGetChiIndex" returns
the value ZERO, the axis is not assigned to any channel and is
thus asynchronous.

The function block is active as long as the "Enable" input is TRUE. The state
is displayed via the "InOperation" output. This is indicated by the "Error" out-
put. As long as "Error" is TRUE, there is a valid error code under the "Errorl-
dent" output. Set "Enable" to FALSE to delete the error. All inputs are applied
upon each function block call. Thus, the current operation mode is deter-
mined from the interface signal "qAx_OpModeSel_00 .. 01" upon each func-
tion block call The operation mode is changed by a signal change (0-->1) at
the corresponding operation mode input and becomes active after one PLC
cycle. If several inputs are TRUE, the input at which a signal change (0-->1)
was detected last is used to change the operating mode.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_SetPowerOn*

Error code (hex) Description

0x00000000 No error code available

0x00010402 Ir\valld input assignment. No operation mode or several opera-
tion modes were preselected

000040101 Setting the Axislnterface signal (QAx_OpModeSel) failed as the

signal was reset outside the FB

Tab. 14-72: Error of "MT_SetPowerOn" of "Errorldent. Additional1", if Error ==
TRUE

In the example program, the operation mode was changed to AxManRef-
Point.



MTX 15VRS PLC Interface

301/399
MT_BaseAdditional.library

Auvsdruck Datentyp Wert Vorbereiteter Wert
+ @ fblxAsyncOPMode MT_AxAsyncOPMode

& bEnable BOOL

% bAxSetProgMode BOOL

# bAxSetManSetup B00L

@ baxsetManRefPoint BOOL TRUE

& bInOperation BOOL TRUE

& bError BOOL FALSE

# enErrorlD ERROR_CODE NONE_ERROR
* & stErrorldent ERROR_STRUCT

# baxProgMode B00L

@ bAxManSetup BOOL FALSE

@ bAxManRefPoint BOOL TRUE

# bAxInvalidState BOOL FALSE

fhAxksyncOPMode
MT_ AxAsyncOPMode

bInOperaticon
bError
enErrorlD
stErrorldent
bixProgMode
bixManSetup
bAxManRefPeoint TRUE
bixInvalidState

Enable
Ax Se tProgMode
Ay SetManSetup

bEnable
bAxSetProgMode
bAxSetManSetup
bixSetManRefPoint

InOperation
Error
ErrorlD

Ry SetManRefPoint Errorldent

Rxis_Interface_ 01 Out Exis C RxProgMode
RExManSetup
AxManRe fPoint

RxInvalidState

Fig. 14-98: Implementation MT_AxAsyncOPMode

14.4.12 MT_AxAsyncSetOverride, Changing the feed for an asynchronous ax-

IS

Brief description
Assignment: Target system/library

Function to set the feed value for an asynchronous axis.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-73: Library names according to the target systems
Interface description
MT_AxAsyncSetOverride
BYTE Graycode
MT_gAx_Type Axis_C
Fig. 14-99: MT_AxAsyncSetOverride function block
Name Type Description

VAR_INPUT Graycode BYTE Override value as gray code
VAR_IN_OUT Axis_C MT_gAx_Type Axis interface: Axis control signals

Tab. 14-74: Inputs/outputs function block MT_AxAsyncSetOverride

Signal-time diagram
Functional description

Troubleshooting
Implementation example

No special behavior that requires a signal-time diagram.

The axis feed value has to transmitted for each asynchronous axis from the
PLC to the NC via its axis interface (MT_qgAx_Type) using the "qAx_Override"
signal. Using this function, the value at the "Graycode" input is changed and
transmitted to the connected Axislnterface.

No error handling required for this function.
Example program for changing the override for the first axis.
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IndraMotion_MTX.Application.prgTestAxAsyncSetOverride

Auvsdruck Datentyp Wert Vo.. Kommentar
@ bFunctionvalid BOOL

trus MI_AxAsyncSetOverride
byFeedrateGray_i Graycode bFuncticnValid TRUE
Axis_ Interface 01 Out Exis C

Fig. 14-100: Implementation MT_AxAsyncSetOverride

14.4.13 MT_AxGetPowerState, Determining the drive status

Brief description ~ Function to determine the active drive status of an axis.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-75: Library names according to the target systems
Interface description
MT_AxGetPowerState

MT_iAx_Type Axis_S DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError BOOL
DrvStateWarning BOOL
DrvStateMessage BOOL
DrvStateUnknown BOOL

Fig. 14-101: Function block MT_AxGetPowerState

Name Type Description
VAR_INPUT Axis_S MT_IAX_TYPE Axis interface: Axis status signals
VAR_OUTPUT |DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error
DrvStateWarning BOOL Drive reports a warning
DrvStateMessage BOOL Drive reports a note

Tab. 14-76: Inputs/outputs function block MT_AxGetPowerState
Signal-time diagram  No special behavior that requires a signal-time diagram.

Functional description ~ This function determines the performance from the Axisinterface
(MT_iAx_Type) and displays potential errors, warnings or information at the
drive.

The following Interface signals are interpreted: , , ,
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®  iAx_DrvPower
®  iAx_DrvReady
o  Ax_DrvAct
e iAx_DryRun
®  iAx_DrvErrClass1
® iAx_DrvChangeClass2
® iAx_DrvChangeClass3
Troubleshooting  No error handling required for this function.
Implementation example  The axis status is determined in the example program.

IndraMotion_MTX Application.prgTestAxGetPowerState

Ausdruck Datentyp Wert
% bFunctionvalid BOOL
& bDrvStateBB BOOL FALSE
& bDrvStateAB BOOL
4 bDrvStateAF BOOL
& bDrvStateDryRun BOOL
# bDrvStateError BOOL
@ bDrvstateWarning BOOL
# bDrvStateMessage BOOL
& bDrvStateUnknown BOOL

4 LU

@]

true b MT AxGetFPowerState
1l ﬁ*

Lxis_Interface 01_In —axis 3 - bFuncticnValid
DrvStateBBif-bDrv3tateBB JRgEhts
DrvStateABil- bDrvStatelB
DrvStateAF|- bDrvStatelF

DrvStateDryRunif- bDrvStateDryRun
DrvStateErrorif- bDrvStateError Jgafs

DrwvStateWarningif— bDrvStateWarning

DrwStateMessage!l- bDrvStateMessage

DrvStatelUnknown:f— bDrvStatelUnknown

Fig. 14-102: Implementation MT_AxGetPowerState

14.4.14 MT_AxGetPowerStateExt, drive status incl. Determining errors and
warnings

Brief description  Function to determine the active drive status of an axis with additional infor-
mation about errors and warnings.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-77: Library names according fo the target systems
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Interface description
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MT_AxGetPowerStateExt
BOOL Enable InOperation BOOL
INT SercosAdr Error BOOL
MT_ifx_Type Axis_S Errorld EMNUM (INT)
Errorldent ERROR_STRUCT
DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError BOOL
DrvErrorDetails MT_DRIVE_ERROR_CLASS_1
DrvStateWarning BOOL
DrvStateWarningDetails MT_DRIVE_ERROR_CLASS_2
DrvStateUnknown BOOL

Fig. 14-103: MT_AxGetPowerStateExt function block

Name

Type Description

VAR_INPUT Axis_S

MT_IAX_TYPE Axis interface: Axis status signals

VAR_OUTPUT |DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error
DrvStateErrorDetails I\RAT(EEESI\QEEERRO Detail information about the error (S-0-0011)
DrvStateWarning BOOL Drive reports a warning

tails

DrvStateWarningDe- MT_DRIVE_ERRO

R_CLASS_2 Detailed information on the warning (S-0-0012)

Signal-time diagram
Functional description

Troubleshooting

Implementation example
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Tab. 14-78: Inputs/outputs function block MT_AxGetPowerStateExt
No special behavior that requires a signal-time diagram.

This function block determines the performance from the Axisinterface
(MT_iAx_Type) and displays potential errors or warnings at the drive. Addi-
tionally, detailed information is output from the drive parameters S-0-0011 or
S-0-0012 in case of pending errors or warnings.

The following Interface signals are interpreted:
e  jAx_DrvPower

®  jAx_DrvReady

®  iAx_DrvAct

® jAx_DryRun

®  jAx_DrvErrClass1

®  jAx_DrvChangeClass2

®  jAx_DrvChangeClass3

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table.

The function block displays errors of the internally used function block
"IL_SIIISvcRead" of the "RIL_SercoslII" library.

The axis status is determined in the example program in case of an error.
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14.4.15 MT_AxSetPowerOn, Setting the controller enable for an axis

Assignment: Target system/library

Brief description

Interface description

Function block to activate the controller enable for an axis.

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-79: Library names according to the target systems
MT_AxSetPowerOn
BOOL Execute Done BOOL
Active BOOL
Error] BOOL
ErrorID ENUM (INT)
Errorldent] ERROR_STRUCT
MT_iAX_TYPE Axis_S Axis_S MT_iAX_TYPE
MT_qAX_TYPE Axis ¢ Axis_C MT_gqAX_TYPE

Fig. 14-104: Function block MT_AxSetPowerOn
Name Type Description
VAR_INPUT Execute BOOL Sets the controller enable for an axis
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Axis_S MT_iAx_Type Axis interface: Axis status signals
Axis_C MT_qAx_Type Axis interface: Axis control signals
Tab. 14-80: Inputs/outputs function block MT_AxSetPowerOn

Signal-time diagram

Functional description

No special behavior that requires a signal-time diagram.

The controller enable (AF) for an axis is set in the Axisinterface
(MT_gAx_Type) via the axis control signal "qAx_DrvOn" in MTX. The function
block checks if the axis is ready for controller enable, sets the signal and
monitors if feedback is send within 5 seconds that the axis is in control via the
axis status signals (MT_iAx_Type).

I

This function block works edge-controlled. That means that set-
ting the controller enable "gAx_DrvOn" is executed exactly once
after activation.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block. Only the inputs "Axis_S" and "Axis_C" are cyclically applied until the
function is active ("Active"==TRUE). As soon as the "Done" output becomes
TRUE, setting the controller enable is successfully completed. If the controller
enable could not be set for the drive, this is displayed by the "Error" output. In
case of an error, the interface signal "gAx_DrvOn" is reset. As long as "Error"
is TRUE, there is a valid error code under "Errorldent". Before setting the
controller enable or deleting the error, "Execute" has to be set to FALSE. Re-
setting "Execute" deletes "Error" and "Done". The outputs "Done", "Active"
and "Error" exclude each other. That means that only one is TRUE at a time.
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Troubleshooting

MTX 15VRS PLC Interface

This function block generates a detailed diagnostics in case of error. A de-

tailed description of the output error code (Additional1, Additional2) can be

found in the respective table. This function block can output error codes for
the following tables:

Diagnostics

MTX_TABLE

References fo the diagnostic table

Error of "MT_SetPowerOn"

Error code (hex)

Description

0x00000000

No error code available

0x00060102

Drive not ready for controller enable, status

(iAx_DrvReady), the drive has to be in status AB

signal

0x00040101

Setting the AxisInterface signal (qAx_DrvOn) failed as the sig-
nal was reset outside the FB

0x00020101

Controller enable was required but no feedback was sent to
the drive (axis interface signal: iAx_DrvAct). Maybe, the wrong
Axislnterface was connected to the function block

Tab. 14-81:

Implementation example

Error of "MT_SetPowerOn" of "Errorldent Additional 1", valid if

"Error"==TRUE

IndraMotion_MTX.Application.prgTestAxSetPowerOn

Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fbAxSetPowerOn MT_AxSetPowerQOn
@ bExecute BOOL
# bDone BOOL
# bAcdtive BOOL
@ bError BOOL
@ enErrorlD ERROR_CODE NOMNE_ERROR
+ @ stErrorldent ERROR_STRUCT
] 1
1
fhixSetPowerln
'-I]l'.llla MT_ExSetPowerin
bExecute EXecute Done p= bDone
Axis Interface 01 In Axis 5 LActive pmbActive
Luis_Interface 01_Out —ixis C Error p= bErrcr
ErrorID |- enErrorID
ErrorIdent gtErreorIdent

Fig. 14-105:

Implementation MT_AxSetPowerOn

14.4.16 MT_AxSetPowerOff, Setting the controller enable for an axis

Brief description

Function block to deactivate the controller enable for an axis.

Assignment: Target system/library

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-82:
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Library names according to the target systems




MTX 15VRS PLC Interface

Interface description
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MT_AxSetPowerOff

BOOL Execute Done BOOL
Active BOOL
Error BOOL
ErrorID ENUM (INT)
Errorldent ERROR_STRUCT
MT_iAX_TYPE MT_isx_TYPE

MT_qAX_TYPE

MT_qAX_TYPE

Signal-time diagram
Functional description

Troubleshooting

Diagnostics

Fig. 14-106: Function block MT_AxSetPowerOff
Name Type Description
VAR_INPUT Execute BOOL Resets controller enable for axis
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Axis_S MT_iAx_Type Axis interface: Axis status signals
Axis_C MT_qAx_Type Axis interface: Axis control signals
Tab. 14-83: Inputs/outputs function block MT_AxSetPowerOff

No special behavior that requires a signal-time diagram.

The controller enable (AF) for an axis is reset in the NC PLC AxisInterface
(MT_gAx_Type) via the axis control signal "gAx_DrvOn". The function block
sets the signal to FALSE and monitors if a feedback is send within 5 seconds
via the axis status signals (MT_iAx_Type) that the axis is not in control any-
more.

IS

This function block works edge-controlled. That means that the
function block is executed exactly once after activation of reset-
ting the controller enable "qAx_DrvOn".

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block. Only the inputs "Axis_S" and "Axis_C" are cyclically applied until the
function is active ("Active"==TRUE). As soon as the "Done" output becomes
TRUE, resetting of the controller enable is successfully completed. If the con-
troller enable of the drive could not be reset, this is displayed by the "Error"
output. In case of an error, the interface signal "gAx_DrvOn" remains FALSE.
As long as "Error" is TRUE, there is a valid error code under "Errorldent". Be-
fore resetting the controller enable again or deleting the error, "Execute" has
to be set to FALSE. Resetting "Execute" deletes "Error" and "Done". The out-
puts "Done", "Active" and "Error" exclude each other. That means that only
one is TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX TABLE
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Error of "MT_SetPowerOn"

Error code (hex) Description
0x00000000 No error code available
0x00040101 Resetting the Axislnterface signal (qAx_DrvOn) failed as the

signal was reset outside the FB

Resetting the controller enable was requested but no feedback
0x00020101 was sent to the drive (axis interface signal: iAx_DrvAct).
Maybe, the wrong AxisInterface was probably connected to the
function block

Tab. 14-84: Error of "MT_SetPowerOff" of "Errorldent Additional 1", valid if
"Error"==TRUE

Implementation example

IndraMotion_MTX.Application.prgTestAxSetPowerOff

Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ ThAxSetPowerQff MT_AxSetPowerQff

# bExecute BOOL

@ bDone EQOL TRUE

# badtive BOOL

@ bError BOOL FALSE

@ enErrorlD ERROR_CODE NOMNE_ERROR
+ @ stErrorident ERROR_STRUCT
1 1

1
fbhxSetPowerDff

true
bExecute Execute

Axis Interface_01_In Rxis_5

Axis_ Interface_01 Out

MT RAxSetPowerOff

bDone
bhctive
bError
enErrorID

ErrorIdent [~ stErrorIdent

Fig. 14-107: Implementation MT_AxSetPowerOff
14.4.17 MT_AxPower, Controller enable and axis status

Brief description  Function block to activate/deactivate the controller enable as well as for de-
termining the current axis status.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-85: Library names according to the target systems
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Interface description
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MT_AxPower
BOOL Enable InOperation BOOL
BOOL DrvOn Error BOOL
BOOL DrvOff ErrorID ENUM (INT)
INT SercosAdr Errorldent ERROR_STRUCT
DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError BOOL
DrvErrorDetails MT_DRIVE_ERROR_CLASS_1
DrvStateWarning BOOL
DrvStateWarningDetails MT_DRIVE_ERROR_CLASS_2
DrvStateUnknown BOOL
MT_iAX_TYPE Axis_S Axis_S MT_iAX_TYPE
MT_qgAX_TYPE Axis_C Axis_C MT_gAX_TYPE
Fig. 14-108: Function block MT_AxPower
Name Type Description
VAR_INPUT Enable BOOL Enable function block
DrvOn BOOL Sets controller enable (DrvOff also has to be TRUE)
DrvOff BOOL Falling edge resets controller enable
SercosAdr INT Sercos address of the drive
VAR_OUTPUT | InOperation BOOL Processing successfully completed
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error
. MT_DRIVE_ERRO - .
DrvStateErrorDetails R CLASS 1 Detail information about the error (S-0-0011)
DrvStateWarning BOOL Drive reports a warning
DrvStateWarningDe- MT_DRIVE_ERRO o . .
tails R CLASS_2 Detailed information on the warning (S-0-0012)
VAR_IN_OUT Axis_S MT_iAx_Type Axis interface: Axis status signals
Axis_C MT_qAx_Type Axis interface: Axis control signals

Signal-time diagram
Functional description

Tab. 14-86: Inputs/outputs function block MT_AxPower
No special behavior that requires a signal-time diagram.

This function block combines the functionality of "MT_AxSetPowerOn",
"MT_AxSetPowerOff" and "MT_AxGetPowerStateExt". The function block
can control the controller enable of an axis, determine its status cyclically and
provided detailed information on warnings and errors.
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Troubleshooting

Diagnostics

Implementation example

Bosch Rexroth AG R911400172_Edition 04

MTX 15VRS PLC Interface

By setting "Enable", all inputs are read cyclically, the axis status is continu-
ously determined from the AxisInterface and is displayed via the "DrvState..."
outputs. As long as "Enable" and "DrvOff" are TRUE, setting of the controller
enable for the axis can be requested with a rising edge at "DrvOn". The con-
troller enable is reset via a falling edge at DrvOff. As long as the axis is in
state "DrvStateDryRun", "DrvOn" and "DrvOff" are inactive.

The controller enable (AF) is set and reset in the NC PLC Axislnterface
(MT_gAx_Type) via the axis control signal "gAx_DrvOn". Prior to setting the
controller enable, it is checked if the axis is ready for controller enable (AB).
Only then, the signal is set. When setting or resetting the controller enable, it
is monitored if a feedback is send within 5 seconds via the axis status signals
(MT_iAx_Type).

The function block is executed successfully as long as the "InOperation" out-
put is TRUE. In case of an error, the "Error" output indicates the error and
"InOperation” is set to FALSE. In case of an error, the interface signal
"gAx_DrvOn" is reset. As long as "Error" is TRUE, there is a valid error code
under "Errorldent".

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

In addition to the errors mentioned below, the function block displays errors
of the internally used function block "IL_SIlISvcRead" of the "RIL_SercoslII"
library (F_RELATED_ TABLE) as well as errors of the Sercos service channel
(error table SERCOS_TABLE).

Error of "MT_AxPower", MTX_TABLE

Error code (hex) Description
0x00000000 No error code available
0x00060102 Drive not ready for controller enable, signal status

(iAx_DrvReady), the drive has to be in status AB

Setting or resetting the Axislnterface signal (QAx_DrvOn) failed

0x00040101 as the signal was changed outside the FB
Setting/resetting the controller enable was requested but no
0x00020101 feedback was sent to the drive (axis interface signal:

iAx_DrvAct). Maybe, the wrong Axisinterface was probably
connected to the function block

Tab. 14-87: Error of "MT_AxPower" from "Errorldent Additional 1" if
"Error"==TRUE



MTX 15VRS PLC Interface

14.5
14.5.1

Spindles

Overview

311/399

MT_BaseAdditional.library

Ausdruck Datentyp Wert Vorbereiteter Wert
+ i fbAxPower MT_AxPower
@ bEnable BOOL
@ bDrvOn BOOL
& bDrvOff BOOL
@ iSercosAdr INT
@ bInOperation BOOL
@ bError BOOL
@ enErrorlD ERROR_CODE NOMNE_ERROR
+ @ stErrorldent ERROR_STRUCT
PRI . vw—
4| i
1
fhAxPower
|] h MT_AxPower |
bEnable m—]i‘.nable In0Operation p= bIn{peraticn
bDrvon Sl Drv0n Error f=bError
beDrvof £ D w0 £f ErrorlID |- enErrorlD
iSercoshdr SercosAdr Errorldent |- stErrorldent
Lxis_Interface_01_In —mxis 5 DrvStateBB f=bDrvStateBB
Lxis Interface 01 Out —Saxis C DrvStatelAB p=bDrvStatedB
DrvStateAF p= bDrvStatedF
DrvStateDryRun f=bDrvStateDryRun [
DrvStateError pbDrvStateError
DrvErrorDetails |- stDrvErrorDetails
DrvStateWarning prbDrvStateWarning [y
DrvWarningDetails |- stDrvWarningDetails
DrvitatelUnknown p= bDrvStatelUnknown
Fig. 14-109: Implementation MT_AxPower

Overview on spindle functions

Category |Function/function block Brief description

General .

informa- !\3/I1T2_Sp8et0verr|de, page Change feed for a spindle

tion
Determines and changes the active jog ve-

gﬂ11'7_SpJogSpeed, page locity of a spindle (combines (MT_SpGet-

JogSpeed and MT_SpSetJogSpeed)

Jog veloc- . . -

ity MT_SpGetJogSpeed, page |Determines the current jog velocity of a

313

spindle

MT_SpSetdJogSpeed, page
314

Changes the active jog velocity of a spindle
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MT_BaseAdditional.library

Determines the drive status and sets/
resets the controller enable (combines
MT_SpSetPowerOn, MT_SpSetPowerOff
and MT_SpGetPowerStateExt)

MT_SpPower, page 327

MT_SpSetPowerOn, - page Sets controller enable for a spindle

Power & 323
cﬁagnos- MT_SpSetPowerOff, - page Resets the controller enable of a spindle
tics 325
MT_SpGetPowerState, Determines the drive status of a spindle
page 320

Determines the drive status of a spindle in-
cluding the detailed information about er-
rors and warning

MT_SpGetPowerStateExt,
page 322

Tab. 14-88: Overview on spindle functions

14.5.2 MT_SpSetOverride, Changing the feed for a spindle

Brief description  Function to set the feed value for a spindle.

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-89: Library names according to the target systems

Interface description

MT_SpSetOverride
BYTE Graycode
MT_qgSp_Type Spindle_C

Fig. 14-110: Function block MT_SpSetOverride

Name Type Description
VAR_INPUT Graycode BYTE Override value as gray code
VAR_IN_OUT Spindle_C MT_qSp_Type Axis interface: Spindle control signals

Tab. 14-90: Inputs/outputs function block MT_SpSetOverride
Signal-time diagram  No special behavior that requires a signal-time diagram.

Functional description ~ The axis feed value has to transmitted for each spindle from the PLC to the
NC via its spindle interface (MT_qSp_Type) using the "qCh_Override" signal.
Using this function, the value at the "Graycode" input is changed and trans-
mitted to the connected spindle interface.

Troubleshooting  No error handling required for this function.
Implementation example  Example program for changing the override for the first axis.

Bosch Rexroth AG R911400172_Edition 04



MTX 15VRS PLC Interface 313/399
MT_BaseAdditional.library

IndraMotion_MTX.Application.prgTestSpSetOverride

Ausdruck Datentyp Wert Vorbereiteter Wert
4 bFunctionValid BOOL

true
byFeedrateGray i ;Grayc:o:le bFunctionValid ey
Spindle Interface_ 01 Out ;’Spindle C :

| MI_SpSetOverride |

Fig. 14-1171: Implementation MT_SpSetOverride
14.5.3 MT_SpGetJogSpeed, Determining the active jog velocity

Brief description ~ Function block to determine the active jog velocity of a spindle.

Assignment: Target system/library Target system Library
IndraMotion_MTX_CMLxx MT_BaseAdditional.lib
Tab. 14-91: Library names according fo the target systems
Interface description
MT_SpGetlogSpeed
MT_qgSp_Type Spindle_C Speedl BOOL
Speed2 BOOL
Speed3 BOOL
Speed4 BOOL
Speeds BOOL
Speedd BOOL
Speed? BOOL
Speedg BOOL

Fig. 14-112: Function block MT_SpGetJogSpeed

Name Type Description
VAR_INPUT Spindle_C MT_qSP_TYPE Spindle interface: Spindle control signals
VAR_OUTPUT | Speed1 BOOL Spindle jog velocity 1

Speed2 BOOL Spindle jog velocity 2

Speed3 BOOL Spindle jog velocity 3

Speed4 BOOL Spindle jog velocity 4

Speed5 BOOL Spindle jog velocity 5

Speed6 BOOL Spindle jog velocity 6

Speed7 BOOL Spindle jog velocity 7

Speed8 BOOL Spindle jog velocity 8

Tab. 14-92: Inputs/outputs function block MT_SpGetJogSpeed
Signal-time diagram  No special behavior that requires a signal-time diagram.
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Functional description

Troubleshooting
Implementation example

MTX 15VRS PLC Interface

Using the MTX, the spindle can be jogged in 8 different velocities (machine
parameter: "SP\SPFUNC\Sp[x]\Jog\Speed" - "MaCoDa no.: 104000015").
The jog velocity for the spindle is specified exclusively by the PLC to the NC.
Thus, this function determines the specified jog velocity of the spindle inter-
face last specified by the PLC (MT_qSp_Type) of the "qSp_Man-
Speed_00..03" signals.

No error handling required for this function.

IndraMotion_MTX.Application.prgTestSpGetlogSpeed

Ausdruck Datentyp Wert Vorbereiteter Wert

@ bFunctionvalid BOOL
# bSpeedl BOOL
@ bSpeedz BOOL FALSE
@ bSpeed3 BOOL FALSE
@ bSpeed4 BOOL

@ bSpeeds BOOL
# bspeeds BOOL TRUE
# bSpeed? BOOL
@ bSpeeds BOOL FALSE

™~

true HI_SpGetJogSpeed
[ [ ﬁ

Spindle Interface_01_ Out —Spindle C —bFuncticnValid sy
Speedli-bSpeedl
Speed2i-bSpeed2
Speed3i-bSpeed3
Speeddil-bSpeeds
Speed5i-bSpeeds
Speedéi-bSpeeds
Speed7-bSpeed?
Speeds-bSpeeds

Fig. 14-113: Implementation MT_SpGetJogSpeed

1454 MT_SpSetJogSpeed, Changing the jog velocity of a spindle

Brief description
Assignment: Target system/library

Bosch Rexroth AG R911400172_Edition 04

Function block to change the jog velocity of a spindle.

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-93: Library names according to the target systems
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Interface description
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MT_SpSetlogSpeed
BOOL Execute Done BOOL
BOOL Speedl Active BOOL
BOOL Speed2 Error| BOOL
BOOL Speed3 ErrorID BOOL
BOOL Speed4 ErrorIdent BOOL
BOOL Speeds
BOOL Speedb
BOOL Speed?
BOOL Speed8§
MT_qSP_TYPE Spinde.C ~ Spindle_C| MT_qSP_TYPE

Fig. 14-114: Function block MT_SpSetfJogSpeed
Name Type Description
VAR_INPUT Execute BOOL Execute setting the preselected jog velocity
Speed1 BOOL Spindle jog velocity 1
Speed2 BOOL Spindle jog velocity 2
Speed3 BOOL Spindle jog velocity 3
Speed4 BOOL Spindle jog velocity 4
Speed5 BOOL Spindle jog velocity 5
Speed6 BOOL Spindle jog velocity 6
Speed7 BOOL Spindle jog velocity 7
Speed8 BOOL Spindle jog velocity 8
VAR_OUTPUT |Done BOOL Processing successfully completed
Active BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Spindle_C MT_qgSp_Type Spindle interface: Spindle control signals
Tab. 14-94: Inputs/outputs function block MT_SpSefJogSpeed

Signal-time diagram

Functional description

No special behavior that requires a signal-time diagram.

Using the MTX, the spindle can be jogged in 8 different velocities (machine
parameter: "SP\SPFUNC\Sp[x\Jog\Speed" - "MaCoDa no.: 104000015").
The 8 jog velocities are exclusively preselected as coded by the PLC via the
PLC Axisinterface (MT_qAx_Type) by means of the signals " qSp_Man-
Speed_00..03". These velocities can be enabled for one spindle using the
function block "MT_SpSetJogSpeed".

IS

This function block works edge-controlled. That means that the
function block executed a jog velocity change exactly once after
activation.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block and backs up the state of the inputs at this point in time. Only the input
"Spindle_C" is cyclically applied as long as the function is active ("Ac-
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tive"==TRUE). When changing the signal, the desired jog velocity
"Speed1...8" has to be preselected. If no jog velocity or several jog velocities
are preselected when setting "Execute”, the function block goes into error
state ("Error" becomes TRUE). As soon as the "Done" output becomes
TRUE, setting the desired "Speed" is successfully completed. If the "Speed"
could not be changed, this is displayed by the "Error" output. As long as
"Error" is TRUE, there is a valid error code under "Errorldent". Before switch-
ing the "Speed" again or deleting the error, "Execute" has to be set to
FALSE. Resetting "Execute" deletes "Error" and "Done". As long as the out-
puts "Done", "Active" or "Error" are TRUE, signal changes at the "Speed" in-
puts have no effect. The outputs "Done", "Active" and "Error" exclude each
other. That means that only one is TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References to the diagnostic table
e MTX_TABLE

Error of "MT_SpSetJogSpeed"

Error code (hex) Description

0x00000000 No error code available

000010404 Invalid input assignment. No "Speed" or more than one have to
be preselected

0x00040301 Changing the interface signals "qSp_ManSpeed_00..03" failed.

Possibly overwritten outside the function block.

Tab. 14-95: Error of "MT_SpSetJogSpeed” of "Errorldent. Additional1", valid if
"Error"==TRUE
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Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fbSpsetiogSpesd MT_SpSetlogSpeed
@ bExecute BOOL
@ bSpeedl BOOL
@ bSpeed2 BOOL
@ bSpeed3 BOOL
@ bSpeed4 BOOL
@ bSpeeds BOOL
@ bSpeed6 BOOL
@ bSpeed7? BOOL
@ bSpeeds BOOL
@ bDone BOOL
@ bActive BOOL
@ bError BOOL -ALSE
@ enErrorlD ERROR_CODE MONE_ERROR
+ @ stErrorldent ERROR_STRUCT
4 n
fhSpSetJogSpeed
_l]:lll]f h MT 5pS etJogSpeedﬁ
bExecute [JEE—Execute Dene p=bDone
bspeedl EEESE—Speedl Active
bSpeedz m—SpeedZ Error p~ bError
bspeeds [ EEASH—Speeds ErrorID |- enErrcrID
bSpeeds EERH—Speeds Errorldent [~ stErrcrldent
bspeeds a3 Speeds
bSpeeds AR Spesd
bSpeed? RS Spesd?
bspeed: ERESE—Speeds
Spindle_Interface_01_QOut —HSpin:lle_C
Fig. 14-115: Implementation MT_SpSetJogSpeed

MT_SpJogSpeed, Changing and determining the active jog velocity

Function block used to determine the active jog velocity, as well as to change

it.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-96: Library names according fo the target systems
MT_SplogSpeed
BOOL Enable InOperation BOOL
BOOL SetSpeedl Error]| BOOL
BOOL SetSpeed2 ErrorlD ENUM (INT)
BOOL SetSpeed3 Errorldent] ERROR_STRUCT
BOOL SetSpeed4 Speedl BOOL
BOOL SetSpeeds Speed2 BOOL
BOOL SetSpeed6 Speed3 BOOL
BOOL SetSpeed? Speed4 BOOL
BOOL SetSpeeds Speed5s BOOL
Speeds BOOL
Speed? BOOL
Speeds BOOL
MT_qSP_TYPE Spindle C Spindle_C MT_gSP_TYPE
Fig. 14-116: Function block MT_SpJogSpeed
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Name Type Description
VAR_INPUT Enable BOOL Enable function block
SetSpeed1 BOOL Request spindle jog velocity 1
SetSpeed2 BOOL Request spindle jog velocity 2
SetSpeed3 BOOL Request spindle jog velocity 3
SetSpeed4 BOOL Request spindle jog velocity 4
SetSpeed5 BOOL Request spindle jog velocity 5
SetSpeed6 BOOL Request spindle jog velocity 6
SetSpeed7 BOOL Request spindle jog velocity 7
SetSpeed8 BOOL Request spindle jog velocity 8
InitdJogSpeed BOOL Preselects JogSpeed when enabling the function block
VAR_OUTPUT |InOperation BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "Error" = TRUE)
Speed1 BOOL Spindle jog velocity 1 is active
Speed2 BOOL Spindle jog velocity 2 is active
Speed3 BOOL Spindle jog velocity 3 is active
Speed4 BOOL Spindle jog velocity 4 is active
Speed5 BOOL Spindle jog velocity 5 is active
Speed6 BOOL Spindle jog velocity 6 is active
Speed7 BOOL Spindle jog velocity 7 is active
Speed8 BOOL Spindle jog velocity 8 is active
VAR_IN_OUT Spindle_C MT_qgSp_Type Spindle interface: Spindle control signals

Signal-time diagram
Functional description

Bosch Rexroth AG R911400172_Edition 04

Tab. 14-97: Inputs/outputs function block MT_SpJogSpeed
No special behavior that requires a signal-time diagram.

Using the MTX, the spindle can be jogged in 8 different velocities (machine
parameter: "SP\SPFUNC\Sp[x]\Jog\Speed" - "MaCoDa no.: 104000015").
The 8 jog velocities are exclusively preselected as coded by the PLC via the
PLC Axisinterface (MT_qAx_Type) by means of the signals " qSp_Man-
Speed_00..03". These velocities can be enabled for one spindle using the
function block MT_SpSetJogSpeed. These jog velocities can be activated for
a spindle and the current status can be read out using this function block.

As soon as "Enable" is TRUE, the current jog velocity is determined upon
each function block call from the connected spindle interface. Upon a signal
change (0-->1) at one of the "SetSpeed... inputs", the jog velocity is changed.
If the jog velocity could not be changed, this is displayed at the "Error"output.
As long as "Error" is TRUE, there is a valid error code under "Errorldent".
"Enable" has to be FALSE to delete errors.

The "InitdJogSpeed" input facilitates setting a JogSpeed once upon activating
the FB without one of the inputs of the "SetJog... inputs" being TRUE.

The following specifications are valid:
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InitJogSpeed JogSpeed

0 No initialization

JogSpeed1

—_

JogSpeed2

JogSpeed3

JogSpeed4

JogSpeed5

JogSpeed6

JogSpeed7

| N[Ol B[O IDN

JogSpeed8

Tab. 14-98: Initialization JogSpeed

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table

e MTX_TABLE
Error of "MT_SpJogSpeed”

Error code (hex) Description

0x00000000 No error code available

Invalid input assignment. No "Speed" or more than one have to

0x00010404 be preselected

Changing the interface signals "qSp_ManSpeed_00..03" failed.
0x00040301 The interfaces might have been overwritten outside of the
function block

Tab. 14-99: Error of "MT_SpSetJogSpeed” of "Errorldent. Additional 1", valid if
"Error"==TRUE

R911400172_Edition 04 Bosch Rexroth AG
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Brief description
Assignment: Target system/library

Interface description

Bosch Rexroth AG R911400172_Edition 04

MTX 15VRS PLC Interface

Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fblogSpeed MT_SplogSpeed
@ bEneable BOOL
@ bSetSpeedl BOOL
@ bSetSpeed2 BOOL
@ bsetSpeed3 BOOL
@ bSetSpeed4 BOOL
@ bsetSpeeds BOOL
@ bSetSpeeds BOOL
@ bsetSpeed? BOOL
@ bSetSpeeds BOOL
@ ilnittogSpeed INT
@ bSpeedl BOOL
@ bSpeed2 BOOL
#a_ hCmaad? [=TaTall
“
fbJocgSpeed
'H:il]e h MT SpJogSpeed |
bEneable m—Enable InOperation p= bInlperaticn
bSetSpeedl m—SetSpeedl Error p= bError
bSetSpeedz m—SetSpeedZ ErrorID |-enErrorlID
bSetSpeed3 m—SetSpeedB ErrorlIdent |- stErrorIdent
bSetSpeeds [ ERRIR—SetSpeedd Speedl p=bSpeedl
bSetspeeds [ERASR—SetSpeeds Speed2 p=bSpeed2
bSetSpeeds [ERRIR—SetSpeeds Speed3 p=bSpeed3
bSet3peed] ERRSR—SetSpeed?] Speed4 mm bspeeds [T
bSetSpeed: IR SetSpeeds Speeds p=bSpeeds
iInitJogSpeed & |—{InitJdogSpeed Speedf p=bSpeeds
Spindle_Interface 01_Out —=|Spindle C Speed? p=bSpeed?
Speed? p=bSpeeds
Fig. 14-117: Implementation MT_SpJogSpeed

MT_SpGetPowerState, Determining the drive status

Function to determine the active drive status of a spindle.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-100: Library names according to the target systems
MT_SpGetPowerState
MT_iSp_Type Spindle_S DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError BOOL
DrvStateWarning BOOL
DrvStateMessage BOOL
DrvStateUnknown BOOL
Fig. 14-118: Function block MT_SpGetPowerState
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Name Type Description
VAR_INPUT Spindle_S MT_iSP_TYPE Axis interface: Spindle status signals
VAR_OUTPUT | DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error
DrvStateWarning BOOL Drive reports a warning
DrvStateMessage BOOL Drive reports a note

Signal-time diagram

Functional description

Troubleshooting

Implementation example

Tab. 14-101: Inputs/outputs function block MT_SpGetPowerState
No special behavior that requires a signal-time diagram.

This function determines the performance from the Axisinterface
(MT_iSp_Type) and displays potential errors, warnings or information at the
drive.

The following Interface signals are interpreted:

e iSp_DrvPower

® iSp_DrvReady

° iSp_DrvAct

® iSp_DryRun

®  iSp_DrvErrClass1

e iSp_DrvChangeClass2

® iSp_DrvChangeClass3

No error handling required for this function.

The status of a spindle is determined in the example program.

IndraMotion_MTX.Application.prgTestSpGetPowerState

Ausdruck Datentyp Wert Vorbereiteter Wert

# bFunctionvalid BOOL

@ bDrvStateBB BOOL

@ bDrvStateAB BOOL

% bDrvStateaF BOOL

% bDrvStateDryRun BOOL

& bDrvStateError BOOL SE

& bDrvStateWarning BOOL

@ bDrvStateMessage BOOL S

# bDrvStateUnknown BOOL

1 [ I

true h MT SpGetPowerState
L Iﬁi

Spindle_ Interface_0l_In —HSpindle_S -bFunctionValid
DrvStateBB [~bDrvStaceBB RPN
DrvStatelhB ~bDrvitatelD JRFNE
DrvStateAF [-bDrvStateAF

DrvStateDryRun [-bDrvStateDryRun
DrvStateError [-bDrvStateError

DrvStateWarning [-bIrvStateWarning

DrvStateMessage [—bDrv3tateMessage

DrvStateUnknown [-bDrvStateUnknown

Fig. 14-119: Implementation MT_SpGetPowerState

R911400172_Edition 04 Bosch Rexroth AG
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MT_SpGetPowerStateExt, drive status incl. Determining errors and

warnings

Brief description

mation about errors and warnings.

Function to determine the active drive status of a spindle with additional infor-

Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-102: Library names according to the target systems
Interface description
MT_SpGetPowerStateExt
BOOL Enable InOperation BOOL
INT Sercosfdr Error| BOOL
MT_iSp_Type Spindle_5S Errorld ENUM (INT)
Errorldent] ERROR_STRUCT
DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError BOOL
DrvErrorDetails MT_DRIVE_ERROR_CLASS_1
DrvStateWarning BOOL
DrvStateWarningDetails MT_DRIVE_ERROR_CLASS_2
DrvStateUnknown BOOL
Fig. 14-120: MT_SpGetPowerStateExt function block
Name Type Description
VAR_INPUT Spindle_S MT_iSP_TYPE Axis interface: Spindle control signals
VAR_OUTPUT | DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error

Signal-time diagram
Functional description

. MT_DRIVE_ERRO - .
DrvStateErrorDetails R CLASS 1 Detail information about the error (S-0-0011)
DrvStateWarning BOOL Drive reports a warning
DrvStateWarningDe- MT_DRIVE_ERRO S . .
tails R CLASS_2 Detailed information on the warning (S-0-0012)
Tab. 14-103: Inputs/outputs function block MT_SpGetPowerStateExt

S-0-0012 in case of pending errors or warnings.

The following Interface signals are interpreted:

®  iSp_DrvPower
e  iSp_DrvReady
®  iSp_DrvAct

e iSp_DryRun

Bosch Rexroth AG R911400172_Edition 04

No special behavior that requires a signal-time diagram.

This function block determines the performance from the Axisinterface
(MT_iSp_Type) and displays potential errors or warnings at the drive. Addi-
tionally, detailed information is output from the drive parameters S-0-0011 or
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®  iSp_DrvErrClass1
® iSp_DrvChangeClass2
e iSp_DrvChangeClass3

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table.

The function block displays errors of the internally used function block
"IL_SIIISvcRead" of the "RIL_SercoslII" library.

The status of a spindle is determined in the example program.

IndraMotion_MTX.Application.prgTestSpGetPowerStateExt

Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fbSpGetPowerStatebxt MT_SpGetPowerStatebt

# bEnable BOOL

@ iSercosAdr INT 12

@ bInOperation BOOL TRUE

@ bError BOOL FALSE

& enErrorID ERROR_CODE NONE_ERROR
+ @ stErrorident ERROR_STRUCT

@ bDrvstateBB BOOL

@ bDrvStateds BOOL

@ bDrvStatear BOOL

@ bDrvStateDryRun BOOL

4 bDrvStateError BOOL

fhSpGetPowerStateExt

true h MT SpGetPowerStateExt
I IEEEL

pEnable EEUA—Enable InOperaticn p bInOperation
iSercoskdr Sercosldr Errcr mbError [JERRGY
Spindle_Interface 01_In —|Spindle S ErrorID |- enErrorID

Errorldent |- stErrorIdent
DrvStateBB p bDrvStateBE RNt
DrvStatelB p bDrvStatelB
DrvStatelF p= bOrvitatelF QiR
DrvitateDryRun p bDrvStateDryRun [
DrvStateError p= bDrvStateError
DrvErrorDetails |- stDrvErrorDetails
DrvStateWarning p= bDrvStateWarning
DrvWarningDetails |~ stDrvWarningDetails
DrvStateUnknown p= bDrvStatelnknown

Fig. 14-121: Implementation MT_SpGetPowerStateExt

MT_SpSetPowerOff, Setting the controller enable for a spindle

Brief description

Assignment: Target system/library

Interface description

Function block to activate the controller enable for a spindle.

Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-104: Library names according o the target systems

MT_SpSetPowerOn

BOOL Execute Done BOOL
Active BOOL
Error BOOL
ErrorlD ENUM (INT)
Errorldent] ERROR_STRUCT
MT_iSP_TYPE Spindle_S MT_ISP_TYPE
MT_gSP_TYPE MT_qSP_TYPE

Fig. 14-122: Function block MT_SpSetPowerOn

R911400172_Edition 04 Bosch Rexroth AG
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Name Type Description
VAR_INPUT Execute BOOL Sets controller enable for a spindle
VAR_OUTPUT |Done BOOL Processing successfully completed

Active BOOL Processing active

Error BOOL Processing incorrect

ErrorlD ENUM (INT) Rough error information

Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Spindle_S MT_iSp_Type Axis interface: Spindle control signals

Spindle_C MT_qgSp_Type Axis interface: Spindle control signals

Signal-time diagram

Functional description

Bosch Rexroth AG R911400172_Edition 04

Troubleshooting

Diagnostics

Tab. 14-105: Inputs/outputs function block MT_SpSetPowerOn
No special behavior that requires a signal-time diagram.

The controller enable (AF) for a spindle is set in the AxisInterface
(MT_qgSp_Type) via the axis control signal "qSp_DrvOn" in MTX. The function
block checks if the spindle is ready for controller enable, sets the signal and
monitors if feedback is send within 5 seconds that the spindle is in control via
the axis status signals (MT_iSp_Type).

= This function block works edge-controlled. That means that the
function block executes the controller enable "qSp_DrvOn" exact-
ly once after activation.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block. Only the inputs "Spindle_S" and "Spindle_C" are cyclically applied as
long as the function is active ("Active" = TRUE). As soon as the "Done" out-
put becomes TRUE, setting the controller enable is successfully completed. If
the controller enable could not be set for the drive, this is displayed by the
"Error" output. In case of an error, the interface signal "qSp_DrvOn" is reset.
As long as "Error" is TRUE, there is a valid error code under "Errorldent". Be-
fore setting the controller enable or deleting the error, "Execute" has to be set
to FALSE. Resetting "Execute" deletes "Error" and "Done". The outputs
"Done", "Active" and "Error" exclude each other. That means that only one is
TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_SpSetPowerOn"

Error code (hex) Description

0x00000000 No error code available

Drive not ready for controller enable, signal status

0x00060302 (iASp_DrvReady), the drive has to be in status AB

Setting the Axislnterface signals (qSp_DrvOn) failed, the signal

0x00040301 was reset outside the function block
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Error code (hex)

Description

The controller enable was required but the drive does not give

0x00020301 any feedback (AxisInterface signal: iSp_DrvAct). Possibly, the
wrong AxisInterface was connected to the AxisInterface
Tab. 14-106: Error of "MT_SpSetPowerOn" of "Errorldent. Additional1", valid if

"Error"==TRUE

Ausdruck

IndraMotion_MTX Application.prgTestSpSetPowerOn

Datentyp Wert Vorbereiteter Wert
+ & fbSpSetPowerOn MT_SpSetPowerOn
& bExecute BOOL
@ bDone BOOL TRUE
# bactive BOOL
@ bError BOOL FALSE
@ enErrorlD ERROR_CODE NOMNE_ERROR
+ & stErrorldent ERROR_STRUCT
4 m
1
fbSpSetPowerin
_-l]il]e MT_SpSetPower0On
bExecute Execute Done p~ bDone
Spindle_Interface_01_In Spindle_5 Active
Spindle Interface 01 _Out —Spindle C Error = bError
ErrorID |- enErrorID
Errorldent [~ stErrorIdent

Fig. 14-123:

Implementation MT_SpSetPowerOn

MT_SpSetPowerOff, Sets controller enable for a spindle

Function block to deactivate the controller enable for a spindle.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-107:  Library names according fo the target systems
MT_SpSetPowerOff
BOOL Execute Done BOOL
Active BOOL
Error| BOOL
ErrorID ENUM (INT)
Errorldent ERROR_STRUCT
MT_iSP_TYPE spinde.s Spindle_S MT_iSP_TYPE
MT_qSP_TYPE Spindle C ] Spindle_C MT_qSP_TYPE
Fig. 14-124: Function block MT_SpSetPowerOff

R911400172_Edition 04 Bosch Rexroth AG



326/399

MT_BaseAdditional.library

MTX 15VRS PLC Interface

Name Type Description
VAR_INPUT Execute BOOL Resets controller enable for a spindle
VAR_OUTPUT |Done BOOL Processing successfully completed

Active BOOL Processing active

Error BOOL Processing incorrect

ErrorlD ENUM (INT) Rough error information

Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
VAR_IN_OUT Spindle_S MT_iSp_Type Axis interface: Spindle control signals

Spindle_C MT_qgSp_Type Axis interface: Spindle control signals

Signal-time diagram

Functional description

Bosch Rexroth AG R911400172_Edition 04
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Tab. 14-108: Inputs/outputs function block MT_SpSetPowerOff
No special behavior that requires a signal-time diagram.

The controller enable (AF) for a spindle is reset in the Axisinterface
(MT_qgSp_Type) via the axis control signal "qSp_DrvOn" in MTX. The function
block sets the signal to FALSE and monitors if a feedback is send within 5
seconds via the axis status signals (MT_iSp_Type) that the spindle is not in
control anymore.

= This function block works edge-controlled. That means that the
function block executed resetting of the controller enable
"gSp_DrvOn" exactly once after activation.

A signal change from zero to one (0 -> 1) at "Execute" enables the function
block. Only the inputs "Spindle_S" and "Spindle_C" are cyclically applied as
long as the function is active ("Active" = TRUE). As soon as the "Done" out-
put becomes TRUE, resetting of the controller enable is successfully comple-
ted. If the controller enable of the drive could not be reset, this is displayed by
the "Error" output. In case of an error, the interface signal "qSp_DrvOn" re-
mains FALSE. As long as "Error" is TRUE, there is a valid error code under
"Errorldent". Before resetting the controller enable again or deleting the error,
"Execute" has to be set to FALSE. Resetting "Execute" deletes "Error" and
"Done". The outputs "Done", "Active" and "Error" exclude each other. That
means that only one output is TRUE at a time.

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX_TABLE

Error of "MT_SetPowerOn"

Error code (hex) Description

0x00000000 No error code available

Resetting the Axisinterface signal (qSp_DrvOn) failed as the

0x00040301 signal was reset outside the FB
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Error code (hex)

Description

0x00020301

Resetting the controller enable was requested but the drive
does not give any feedback (AxisInterface signal: iSp_DrvAct).
Possibly, the wrong Axisinterface was connected to the

AxisInterface

Tab. 14-109:

"Error"==TRUE

Implementation example

Error of "MT_SpSetPowerOff" of "Errorldent. Additional1", valid if

IndraMotion_MTX.Application.prgTestSpSetPowerOff
Ausdruck Datentyp Wert Vorbereiteter Wert
+ ¢ fbSpSetPowerOff MT_SpSetPowerOff
@ bExecute BOOL
@ bDone BOOL
@ bActive BOOL
@ bErrar BOOL
@ enErrorID ERROR_CODE NONE_ERROR
+ @ stErrorldent ERROR_STRUCT
-« I
1
fhSpSetPowerOff
Lru= MT_SpSetPowerOff
bExecute Execute Done p= bDone
Spindle_Interface_01_In pindle_3 Bctive p bActive
Spindle_Interface 01_Out —|Spindle C Error f= bError
ErrorID | enErrorID
ErrorIdent |- stErrorIdent
Fig. 14-125: Implementation MT_SpSetPowerOff

14.5.10 MT_SpPower, Controller enable and spindle status

Brief description

Assignment: Target system/library

Function block

to activate/deactivate the controller enable as well as for de-

termining the current spindle status.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-110:

Library names according fto the target systems

R911400172_Edition 04 Bosch Rexroth AG



328/399
MT_BaseAdditional.library

MTX 15VRS PLC Interface

Interface description
MT_SpPower
BOOL Enable InOperation BOOL
BOOL DrvOn Error| BOOL
BOOL DrvOff ErrorID ENUM (INT)
INT SercosAdr Errorldent ERROR_STRUCT
DrvStateBB BOOL
DrvStateAB BOOL
DrvStateAF BOOL
DrvStateDryRun BOOL
DrvStateError| BOOL
DrvErrorDetails MT_DRIVE_ERROR_CLASS_1
DrvStateWarning BOOL
DrvStateWarningDetails MT_DRIVE_ERROR_CLASS_2
DrvStateUnknown BOOL
MT_iSP_TYPE Spindle_S Spindle_S MT_iSP_TYPE
MT_qSP_TYPE Spindle_C Spindle_C| MT_qSP_TYPE
Fig. 14-126: Function block MT_SpPower
Name Type Description
VAR_INPUT Enable BOOL Enable function block
DrvOn BOOL Sets controller enable (DrvOff also has to be TRUE)
DrvOff BOOL Falling edge resets controller enable
SercosAdr INT Sercos address of the drive
VAR_OUTPUT | InOperation BOOL Processing successfully completed
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)
DrvStateBB BOOL Drive ready
DrvStateAB BOOL Drive ready for controller enable
DrvStateAF BOOL Drive in control
DrvStateDryRun BOOL Drive in virtual mode
DrvStateError BOOL Drive reports an error
. MT_DRIVE_ERRO - .
DrvStateErrorDetails R CLASS. 1 Detail information about the error (S-0-0011)
DrvStateWarning BOOL Drive reports a warning
DrvStateWarningDe- MT_DRIVE_ERRO S . .
tails R CLASS_2 Detailed information on the warning (S-0-0012)
VAR_IN_OUT Spindle_S MT_iSp_Type Axis interface: Spindle control signals
Spindle_C MT_qgSp_Type Axis interface: Spindle control signals
Tab. 14-111: Inputs/outputs function block MT_SpPower

Signal-time diagram
Functional description

No special behavior that requires a signal-time diagram.
This function block combines the functionalities of "MT_SpSetPowerOn",

"MT_SpSetPowerOff" and "MT_SpGetPowerStateExt". The function block
can control the controller enable of a spindle, determine its status cyclically
and provide detailed information on warnings and errors.

Bosch Rexroth AG R911400172_Edition 04
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By setting "Enable", all inputs are read cyclically, the drive status is continu-
ously determined from the spindle interface and is displayed via the
"DrvState..." outputs. As long as "Enable" and "DrvOff" are TRUE, setting of
the controller enable for the spindle can be requested with a rising edge at
"DrvOn". The controller enable is reset via a falling edge at DrvOff. As long
as the spindle is in state "DrvStateDryRun", "DrvOn" and "DrvOff" are inac-
tive.

The controller enable (AF) is set and reset in the NC PLC Axisinterface
(MT_gSp_Type) via the axis control signal "qSp_DrvOn". Prior to setting the
controller enable, it is checked if the axis is ready for controller enable (AB).
Only then, the signal is set. When setting or resetting the controller enable, it
is monitored if a feedback is send within 5 seconds via the axis status signals
(MT_iSp_Type).

The function block is executed successfully as long as the "InOperation” out-
put is TRUE. In case of an error, the "Error" output indicates the error and
"InOperation” is set to FALSE. In case of an error, the interface signal
"qSp_DrvOn" is reset. As long as "Error" is TRUE, there is a valid error code
under "Errorldent".

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX TABLE

In addition to the errors mentioned below, the function block displays errors
of the internally used function block "IL_SIlISvcRead" of the "RIL_SercoslII"
library (F_RELATED_ TABLE) as well as errors of the Sercos service channel
(error table SERCOS_TABLE).

Error of "MT_SpPower", MTX_TABLE

Error code (hex) Description

0x00000000 No error code available

Drive not ready for controller enable, signal status

0x00060302 (iIASp_DrvReady), the drive has to be in status AB
000040301 Setting gr resetting the Amslnterface signal (qSp_DrvOn) failed
as the signal was changed outside the FB
Setting/resetting the controller enable was requested but the
0x00020301 drive does not give any feedback (AxisIinterface signal:

iSp_DrvAct). Possibly, the wrong AxislInterface was connected

to the AxisInterface

Tab. 14-112: Error of "MT_SpPower” of "Errorldent. Additional1", valid if
"Error"==TRUE
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Ausdruck Datentyp Wert Vorbereiteter Wert
+ @ fbSpPower MT_SpPower
@ bEnable BOOL
% bDrvOn BOOL
# bDrvOff BOOL
@ bInOperation BOOL
& bError BOOL
& enErrorlD ERROR_CODE
+ @ stErrorldent ERROR_STRUCT
@ bDrvstateBB BOOL
# bDrvStateAB BOOL
@ bDrvStatedAF BOOL
__@ bDrvStateDryRun BOOL
]
fbSpPower
_-url‘l]e h MT_SpPower
LEnable m—ﬂnable Inlperation f~ bInOperation
bDrvin m—Jrv‘Jn Error p bErrer
pDrvos £ AR Dr vO£ L ErrorID |- enErroriD
iSercoshdr Se rcoshdr ErrorIdent [~ stErrorIdent
Spindle_Interface_01_In —|Spindle_§ DrvStateBB p=bDrvitateBE g
Spindle_Interface 01_Out —S|Spindle C DrvStateds = birvitacels [JHEES
DrvStateAF = bDrvStatelAf
DrvStateDryRun = bDrvStateDryRun
DrvStateError p~bDrvStateError
DrvErrorDetails [~ stDrvErrorDetails
DrvStateWarning pbDrvStateWarning
DrvWarningDetails |- stDrvWarningDetails
DrvStatelUnknown p=blrvStatelUnknown

Fig. 14-127: Implementation MT_SpPower

14.6 Tool management
14.6.1  Overview

Overview on tool management functions

Category | Function/function block Brief description

Tool life MT_TmToolLife, page 330 |Determines the tool service life

Tab. 14-113: Overview on fool management functions
14.6.2 MT_TmToolLife, tool, tool life counting

Brief description  The function block calculates the tool life of the active edge of the active tool
and displays the state of wear.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-114: Library names according to the target systems
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MT_TmToolLife
BOOL Enable InOperation BOOL
BOOL Count Error| BOOL
INT ChannelNumber ErrorID ENUM (INT)
MT_iCh_TYPE Chan_S ErrorIdent] ERROR_STRUCT
CountActive BOOL
ToolUsed BOOL
ToolWarnLimit BOOL
ToolWarnOut BOOL
ToolInvalid BOOL
Edgelnvalid BOOL
SDSysTool MT_SD_SYS_TOOL
DBEdgelLife ARRAY [1..MT_MAX_EDGE] OF MT_EDGE_LIFE
DBToolLife MT_TOOL_LIFE
Fig. 14-128: MT_TmToolLife function block
Name Type Init Description
VAR_INPUT | Enable BOOL FALSE Enable function block
Count BOOL FALSE Cour!tlng/ackngwledglng the tool life by the
function block if completed
ChannelNumber INT 1 Channel to be used by tool life counting
VAR_IN_OUT Chan_S MT iCH_TYPE Chgnnel mterf'ace |npgts .for the che.mnel on
which the tool life counting is to be applied to
VAR_OUT- InOperation BOOL FALSE Processing active
PUT Error BOOL FALSE Processing incorrect
ErrorlD ENUM (INT) EONE—ERRO Rough error information
Errorldent ERROR_STRUC | Detailed error information (only valid if "bError"
T = TRUE)
CountActive BOOL FALSE
ToolUsed BOOL FALSE The active tool is already used
ToolWarnLimit BOOL FALSE The active tool reached the warning limit
ToolWornOut BOOL FALSE The active tool is worn
. Active tool invalid, "SD.SysTool.ActToolVal-
Toollnvalid BOOL FALSE id=FALSE"
. Active edge invalid, "SD.SysTool.ActEd<=0 OR
Edgelnvalid BOOL FALSE SMT_MAX_ED"
chapter
14.8.3
"MT_SD_SYS
SDSvsTool MT_SD_SYS_T |_TOOL, Struc- | Data of the active tool from the system date
y ooL ture of the|SD.SysTool
SD.SysTool
system date"
on page 344
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Name Type Init Description
ARRAY
. [1.MT_MAX_ED Check the wear data of all edges of the active
DBEdgelife GE] OF tool
MT_EDGE_LIFE
DBToolLife MT TOOL LIFE Wear of thg gctlve tools as wel! as |nf_ormat|on
on whether it is counted acc. to time or in cycles
Tab. 14-115: Inputs/outputs of the MT_TmToolLife function block
Signal-time diagram  No special behavior that requires a signal-time diagram.
Functional description  Prerequisites:
= The basic condition to use the function block is that the system

date "SD.SysTool" is written correctly in the tool change program.
The standard tool change "TCH" provided by Bosch Rexroth en-
sures this.

For detailed information on the system date "SD.SysTool", refer
to the manual "MTX 14VRS Machine Parameters".

If a valid tool data block "SD.SysTool.ActTool" is saved in by the tool change
program, it has to be confirmed by setting "SD.SysTool.ActToolValid". Other-
wise, no tool life counting takes place, and the "Toollnvalid" output is TRUE.

Tools can have a different number of edges. The tool with the highest num-
ber of edges determines the maximum number of edges. This value is de-
fined in the tool user data structure "dbt1ud.xsd" for the NC and is defined by
the global constant "MT_MAX_EDGE" for the PLC. The maximum number of
tools for NC and PLC should match! If the edge number entered in "SD.Sys-
Tool.ActTool" is zero or greater than the edge number specified in
"MT_MAX_EDGE", the output "Edgelnvalid" is set to TRUE and no tool life
counting takes place!

Iy The alterable PLC constant "MT_MAX_EDGE" is part of the
"MT_Base" library and is contained in the "Constants/MT_Tool-
Management_Const" folder.

Operating principle:
This function block counts tool life for the active tool edge.

The active edge is determined from the channel interface signal
MT_iCh_Type.iCh_ActFunc09..13 and the active tool is determined from the
system date "SD.SysTool".

The function block retrieves from the database (/DBT1/Rec/UD/TI/ Life)
whether the tool life is calculated based on cycles or time. This information is
displayed at the "DBToolLife" output. If cycles are used as calculation basis,
the tool life is reduced by one with each rising edge at the "Count" input. If
the time is used as computation basis, the tool life is reduced by 0.0001 after
each 10 ms as long as the "Count" input remains TRUE.

The newly computed tool life for the edges is updated every second in the
database and output at the function block output "DBEdgeLife".

There is a tool life for each edge (/DBT1/Rec/UD/Ed[x]/Life/RemLife) as well
as a tool life for the entire tool (DBT1/Rec/UD/TI/ Life/RemLife). The smallest
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tool life of an edge corresponds to the tool life of the tool. The function block
verifies this and refreshes the tool life accordingly. If there are changes, the
result is sent every second to the database and shown at function block out-
put "DBToolLife".

According to the established tool life and the limit values (/DBT1/Rec/UD/
Ed[x]/Life/WarnLife & ... MaxLife) contained in the database, the function
block checks if the tool has already been used, reached the warning limit or if
the tool is worn already. The following applies: If the current tool life is smaller
than the maximum tool life (MaxLife), the output "ToolUsed" becomes TRUE.
If the current tool life is smaller than the specified warning limit (WarnLife),
the "ToolWarnLimit" output is set to TRUE. If the current tool life is zero, the
tool is worn and the "ToolWornOut" output is TRUE.

Additionally, the calculated states "Tool used", "Warning limit reached" and
"Tool worn" is written to the database every second (/DBT1/Rec/Hd/BQ2).

ISy

If the maximum tool life was specified with zero (/DBT1/Rec/UD/
Ed[x]/Life/MaxLife=0) in the database, the tool life for this edge is
not counted! Thus, it is possible to disable the tool life calculation
for individual edges or tools in the HMI without having to adjust
the remaining tool life.

All data of the active tool from the system date "SD.SysTool" is additionally
output at the function block output "SDSysTool".

This function block generates a detailed diagnostics in case of error. A de-
tailed description of the output error code (Additional1, Additional2) can be
found in the respective table. This function block can output error codes for
the following tables:

References fo the diagnostic table
e MTX TABLE

Error of "MT_TmToolLifeControl*

Error code (Add1) | Error code (Add2) Description
0x00000000 0x00000000 No error code available
Error of the function block MT_DbDa-
Status messages | ta, Code in Additional 2 is a status
16#00090418 MT_DbData message of the MT_DbData function
block, see description MT_DbData
Error of the function block MT_SD_Rd,
Status message | Code in Additional 2 is a status mes-
16#00090422 MT_SD_Rd sage of the MT_SD_Rdfunction block,
see description MT_SD_Rd
Error of the function block MT_SD_Wr,
Status message | Code in Additional 2 is a status mes-
16#00090423 MT_SD_Wr sage of the MT_SD_Wr block, see de-
scription MT_SD_Wr
Tab. 14-116: Error of “MT_TmToolLifeControl’, valid if “Error"==TRUE

The following example program shows the tool life for edge 2 of the tool on
place 1/sector 1 in channel 1. Assign the SD.SysTool system structure with
the corresponding values (see functionality).
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Indrahotion

Automa
$1 Channell | 9 Cont. block

4/6/2016 | 10:35:41 AM

Monitoring data (all positions)

800.00 100.00 1000.00

11 MyTool 2 2 ! min
2

62128 100.00 1000.00
[ - I T 1

Fig. 14-129: Tool list in IndraWorks Operation OP5

Indratdation MT:

Automatic . ‘
$1 Channell | 9 Cont. block O Running

4/6/2016 | 10:35:25 AM

Variable list (/mnt/VAR_20160304_094452.var)

Comment
SD.5ysTool[1].ActToolValid true
SD.SysTool[1].ActEd 2
SD.5ysTool[1].ActTool.K1 1
S0.SysTool[1].ActToolK2 1

Fig. 14-130: Variable list with SD.SysTool in IndraWorks Operation

PLC program

The example shows the enabling of the tool life counting using the M-function
M296 and its disabling using M297.

In network 3, the conditions triggering a counting process is defined.

[
1/ PROGRAM pr70000ToolManagment
EI
4
s %
d ction block for Toollife control
s
9 fbToolCount : MT_TmToolLife; //functionbloc
10 /rinput
11] bEnableFs
12] bCount
13 iChamlio
14 J/output
18| bError , for detailed infomation view ErrorIdent
16 ErrorID
17) ErrorIdent
18] CountRetive
19) ToolUsed dy been used
20 ToolWarnLimit tool hed the varning level
21] ToolWernOut Tool is vorn o
22| ToolInvalid
23 EdgeTnvalid
24 sDsysTool : MI_SD_S¥S_TOOL:
25 DBEdgeLife : ARRAY [0..MT_MAX EDGE] OF MT_EDGE_LIFE:
28 DBToolLife : MT_TOOL_LIFE:
27 END VAR
E -

Fig. 14-131: Declaration of MT_TmToollLife
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stCholy. Mo2sé benablers
i
I
STChOLM. M0257 bEnablers
i
I
arChan (C801[ T ). stCnd.bReses
T
i
bEnablef  iChan0l.iCh_ProgRan  iChan0l.iCh GOACt  iChan0l.iCh FeedfoldAct  iChan0l.iCh Transferlockhct beount
£hTocl Count
bEnablers T TaToollife
nable Inoperation
Ereor pbError
beount ZrrorId [ ErrorId
count Errorlaent |- ErrorIdent
iChaniio [T I —{Channeltumber  CountAetive
iChan0l —{Chan_s ToolUsed
TeolWarnlinit
TooliornOut
Toollnvalid
EdgeInvalid - Edge Invalid
SDSysTeol |- SDSysTool
DaEagelice |- DEEdgeLize
DETosllife |- DETcollife
fbToolCount.InOperation STChO1M.M0296
=
{E
fbToolCount.InOperation STChO1M.M0297
i =y
ik {E)

Fig.

14-132:

Implementing MT_TmToolLife

@

# DBEdgelLife[0]
% DBEdgeLife[1]
% MonOn
% RemLife
& WarnLife
& Maxtife
% DBEdgeLife[2]
% MonOn
% RemLife
& WarnLife
& Maxtife

DBToolLife
# LifeU
$ RemTlLife

# # fbToolcount MT_TmToolife

@ bEnableFB BOOL

# bCount BOOL

# iChanNo UINT

% bError BOOL

# EmorD ERROR_CODE

+ @ Errorldent ERROR_STRUCT

# CountActive BOOL

# ToolUsed BOOL

# ToolWarnLimit BOOL

# ToolwWornOut BOOL

# Toolinvalid BOOL

% Edgelnvalid BOOL

% SDSy=Tool MT_SD_SYS_TOOL

@ ActTaolValid BOOL
% ActEd DINT

= & ActTool MT_RECORD_HEADER_DATA
@ K1 INT 1
$ K2 INT 1
® SKQ STRING(31) ‘Stufenbohrer 15/5 mm'
% KQ1 DINT 0
& KQ2 DINT 1005
# KQ3 DINT 18
% 01 DINT 0
% Q2 DINT ]
% 103 DINT 0
® B8Q1 DWORD 0
@ BQ2 DWORD 6
% BQ3 DWORD 27788289

+ ¢ PreTool MT_RECORD_HEADER_DATA

% DBEdgelife ARRAY [0..MT_MAX_EDGE] OF MT_EDGE _LIFE

MT_EDGE_LIFE
MT_EDGE_LIFE

BOOL
REAL 99.3207
REAL 20

REAL 100
MT_EDGE_LIFE

BOOL
REAL 47.57322
REAL 20

REAL 100
MT_TOOL _LIFE

STRING(3) min
REAL 97.57322

functionbloc

enable FB

start count

channel number

functionblocerror occur, for detailed infomation view Errorldent
basic errorinformation

detailed errorinformation

Life count active

Active tool has already been used

Active tool has reached the waming level

Active Tool iswarn out

no count, Act.Tool is invalid "SD.SysTool.ActToo lValid=FALSE"
no count, Act.Tool has no valid edge 'SD SysTool ActEd<=0 or >MT_MAX_EDGE"

Value SD.SysTool, contains activetool and active edge (basisfor databaseacces

Key1
Key2

String

Integerwert 1 (Schiussel-wert)
Integerwert 1 (Schiussel-wert)
Integerwert 1 (Schiissel-wert)
Integerwert 1

Integerwert 1

Integerwert 1

Bitfeld 1

Bitfeld 1

Bitfeld 1

new calculated edge life data

new calculated tool life data and the eyc/min information

Fig.

14-133:

Example data SDSysTool, DBEdgeLife, DBToollLife if MT_ToolLife is

active

MT_TmChGetActiveEdge, Determining active edge of the active tool

Function to determine the active edge of the active tool.
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Interface description

Signal-time diagram
Functional description

Troubleshooting
Implementation example

14.7
14.7.1

MTX 15VRS PLC Interface

Target system Library

MT_BaseAdditional

IndraMotion_MTX

Tab. 14-117: Library names according to the target systems
MT_TmChGetActiveEdge
MT_iCh_Type Chan_S MT_TmChGetActiveEdge USINT
Fig. 14-134: MT_TmChGetActiveEdge function block

No special behavior that requires a signal-time diagram.

The active edge of the active tool is controlled via the channel interface
(MT_iCh_Type) by the signals "iCh_ActFunc09...13" from the NC to the PLC.
This function decodes this information and displays the result at the output of
the function.

No error handling required for this function.

The operation mode of the first channel is determined in the example pro-
gram.

Ausdruck Datentyp Wert
@ usiAdtiveEdge USINT 2

T 'I'Z MT_ TmChGetActiveEdge
Channel_Interface_01_In Chan_§ usiletiveEdge

Implementing MT_TmChGetActiveEdge

Fig. 14-135:

Miscellaneous
MT_DistanceAccumulator, Calculates the path distance from the

specified position data

Brief description
Assignment: Target system/library

Interface description

Bosch Rexroth AG R911400172_Edition 04

Function block to determine the traveled distance using position data.

Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-118: Library names according to the target systems
MT_Distancesccumulator
BCOOL Enable InOperation BOOL
BOOL SubNegDirections Error| BOOL
REAL CurrentPosition ErrorlD ENUM (INT)
REAL TotalDistance Errorldent] ERROR_STRUCT
DistanceReached BOOL
AccumulatedDistance REAL
Fig. 14-136: MT_DistanceAccumulator function block
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Name Type Description
VAR_INPUT Enable BOOL Enable function block
SubNegDirections BOOL L\:I:;it‘c’)ns in negative direction "FALSE=add", “TRUE=sub-
CurrentPosition REAL Current position values
TotalDistance REAL Path distance that can be reached
VAR_OUTPUT | InOperation BOOL Processing active
Error BOOL Processing incorrect
ErrorlD ENUM (INT) Rough error information
Errorldent ERROR_STRUCT | Detailed error information (only valid if "bError" = TRUE)

DistanceReached

The path distance was reached specified under "TotalDis-

BOOL "
tance

AccumulatedDistance | REAL Currently traveled path distance

Signal-time diagram

Functional description

Tab. 14-119: Inputs/outputs function block MT_DistanceAccumulator

Enable

SubNegDirections

CurrentPosition

TotalDistance

AccumulatedDistance

DistanceReached

; ;

Fig. 14-137: Signal-time diagram MT_DistanceAccumulator

This function block calculates the traveled distances from the differences of
the position values specified at the "CurrentPosition" input and returns this
distance at the "AccumulatedDistance" input. Via the "SubNegDirections" in-
put, it can be specified if the motions are to be added in negative direction or
if they have to be subtracted. Via the "TotalDistance" input, how much dis-
tance can be traveled ("AccumulatedDistance™) before the "DistanceReach-
ed" output is set.
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The following applies: If the specified total distance ("TotalDistance") is great-
er or equal to zero, "DistanceReached" is only set to TRUE as soon as the
calculated distance ("AccumulatedDistance") is greater or equal to the speci-
fied total distance ("TotalDistance").

If the specified total distance ("TotalDistance") is smaller than zero, "Distan-
ceReached" is only set to TRUE as soon as the calculated distance ("Accu-
mulatedDistance") is smaller or equal to the specified total distance ("Total-
Distance").

As soon as "TotalDistance" is TRUE, the measurement is completed and
"AccumulatedDistance" retains the last determined value. To start a new
measurement, the "Enable" input has to be reset (0-->1).

Troubleshooting  Currently, no error codes available for this function block.
Diagnostics  References fo the diagnostic table
e MTX_TABLE

Error of "MT_DistanceAccumulator”

Error code (hex) Description

0x00000000 No error code available

Tab. 14-120: Error of "MT_DistanceAccumulator” of "Errorldent. Additional 1", valid
if "Error"==TRUE
Implementation example  In the following example, first the position of drive 1 is read by the MTX con-
trol. To determined the traveled distance, the position value is subsequently
applied to the "CurrentPosition" input of the "MT_DistanceAccumulator” func-
tion block.

PROGRAM praTestDistanceAccumulator
VAR
fhGetFosData : MT_ScsPos;

bGetPosDataStart
iGetPosDataChan

bGetPosDataActive
bGetPosDataError
iGetPosDataErrorNo
iGetPosDataNofElem

fbDistancehccumilator : MI_DistanceAccumulator;//F5 to calculate how far the drive has moved
bEnable
rTotalDistance
rCurrentPosition
bSubllegDirections

bInOperation

bError

enErrorID

stErrorIdent

bDistanceReached

rhccumnlatedDistance
END VAR

Fig. 14-138: Declaration MT_DistanceAccumulator
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IndraMotion_MTX.Application.prgTestDistanceAccumulator
1

TRUE
—i

frGetPosData

MT_ScsPos

bGetPosDatalctive
bGetPesDataError
iGatPosDataErrorlio
iGetPosDatalNefElem [ & |

DINT_TO REAL(stPositicnData[1])

rCurrentPosition €45

frDistanceRccumulator

kEnable iy
bSublegDirections [[EREH

Enable

rTotalDistance
rCurrentPosition

SubNegDirections
TotalDistance
CurrentPosition

MI_Distancedccumulator

bInCperaticn
pError |ENEE
enErrcrID [NONE ERROR

stErrorldent

In0Operaticn
Error

ErroriD
Errorldent
DistanceReached

bDistanceReached [RENeSY

AccumulatedDistance [~ rAccumulatedDistance 585

Fig. 14-139:

14.7.2

Implementation MT_DistanceAccumulator

MT_TimeAccumulator, Calculates the lapsed time

Brief description  The function block determines the time in which a defined input is in state
TRUE.
Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional
Tab. 14-121: Library names according to the target systems
Interface description
MT_TimeAccumulator
BOOL Enable InOperation BOOL
TIME TotalTime Erraor, BOOL
BOOL ActivateAccumulation ErrorlD ENUM (INT)
Errorldent ERRCR_STRUCT
TimeReached BOOL
AccumulatedTime TIME
Fig. 14-140: Function block MT_TimeAccumulator
Name Type Init Description
VAR_INPUT Enable BOOL FALSE |Enable function block
T#49d17 | Time that can be reached
TotalTime TIME h2m47s2 | |nitial value corresponds to maximum value for
95ms data type TIME
ActivateAccumulation | BOOL FALSE Time is counted
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Name Type Init Description
VAR_OUTPUT | InOperation BOOL FALSE Processing active
Error BOOL FALSE | Processing incorrect
ErrorlD ENUM (INT) ESSE—E Rough error information
Errorldent ERROR_STRUC | Detailed error information (only valid if "bError"
T = TRUE)
TimeReached BOOL FALSE The time specified under "TotalTime" was
reached
AccumulatedTime TIME T#OMS | Currently lapsed time
Tab. 14-122: Inputs/outputs function block MT_TimeAccumulator

Signal-time diagram

Functional description

Troubleshooting
Diagnostics

Bosch Rexroth AG R911400172_Edition 04

Enable

ActivateAccumulation

TotalTime

AccumulatedTime

TimeReached

FunctionBloc Calls

Fig. 14-141: Signal-time diagram MT_TimeAccumulator

The function block determines the time in which the input "ActivateAccumula-
tion" is in state TRUE. As long as "ActivateAccumulation" is TRUE, the sys-
tem time is read upon each function block call. The time that has lapsed be-
tween two calls is added to the "AccumulatedTime". Via the "TotalTime" in-
put, it is defined how much time can lapse ("AccumulatedTime") before the
"TimeReached" output is set.

As soon as "TimeReached" is TRUE, the measurement is completed and
"AccumulatedTime" retains the last determined value. To start a new meas-
urement, the "Enable" input has to be reset (0-->1).

Currently, no error codes available for this function block.
References fto the diagnostic table
e MTX_TABLE
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Brief description
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Error of "MT_Di
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stanceAccumulator”

Error code (hex)

Description

0x00000000

No error code available

Tab. 14-123:

Error of "MT_TimeAccumulator” of "Errorldent Additional1", valid if

"Error"==TRUE

The motion time of an axis is monitored in the following example. After 10 s,
the axis is lubricated and the monitoring is subsequently restarted.

1 PROGEAM prgTestTimelccumulator

z VAR

3 /fcalculate

4 feTimeRccumulator : MT_TimeRccumulator ; J/FB to calculate

5 /¢ Input

& bEnable : BOOL :=

7 tTotallime : TIME :=
bhctivatelcocumulation : BOOL :=

9 ‘gutpu

10 bInOperation

11 bError

1z enErrorID : ERROR_CODE;

13 stErrorIdent : ERROR_STRUCT:

14 bTimeReached : BOOL :=

15 thccumulatedTime : TIME :=

17 //other

1g bLubricatekxisStart : BOOL :=

19 bLubricateAxisActive : BOOL :=

z0 END_VAR

Fig. 14-142:

Declaration MT_TimeAccumulator

bEnable

fbTimeAccumulator

ActivateAccumulaticn

MI_TimeAccumulator

bInoperation [IEEE

bError

enErrorID
stErrorIdent

bTimeBeached [EEREEN

thccumul atedTime

InOperation
Error

ErrorID
ErrorIdent
TimeReached
AccumulatedTime

bTimeReached

bLubricateAxisStart

UZF

Fig. 14-143: Implementation MT_

TimeAccumulator

MT_GetRandomNumber, Generates an integer random number

The function calculates an integer random number within the specified mini-

mum and maximum values.

Target system

Library

IndraMotion_MTX

MT_BaseAdditional

Tab. 14-124:

Library names according fto the target systems
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Interface description
MT_GetRandomMumber
INT MaxRandomMNumber INT
INT MinRandomMNumber
INT MultipleCallNumber
Fig. 14-144: Function block MT_GetRandomNumber
Name Type Init Description
VAR_INPUT MaxRandomNumber | INT 32767 Maximum valid random number
MinRandomNumber INT -32768 Lowest valid random number
MultipleCallNumber INT 0 Different values during multiple call in a PLC
cycle
VAR_OUTPUT lt\J/Ie'I;_GetRandomNum- INT 0 Random number
Tab. 14-125: Inputs/outputs function block MT_GetRandomNumber

Signal-time diagram
Functional description

No special behavior that requires a signal-time diagram.
This function generates a random number upon each call. The inputs "Max-

RandomNumber" and "MinRandomNumber" specify which maximum and
minimum value the random number can assume. In case the function is
called multiple times in a PLC cycle, the "MultipleCallNumber" input has to
have a different value upon each call.

Implementation example

In the following example, the function is called multiple times in a cycle. Upon

the first call, a random number between -1000 and +1000 is generated. The
second call only generates random numbers between +20 and +90.

Ausdruck

@ iRandomNumber
@ iRandomMNumber2

Datentyp Wert
INT -736
INT 28

1

&

MT GetRandomNumber

MaxE andomiumbe r
MinE andomiumbe r
MultipleCal lNumber

iRandomNumber 736

MT GetRandomNumber

Ma xE andomiumbe r
MinRandomiumbe r
MultipleCal lNumber

iRandomMumber 2

Fig. 14-145:
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14.8 Data types

14.8.1 MT_CHANNEL_OPERATION_MODE, Structure with all channel oper-
ation modes

Brief description  The structure contains all available operation modes of an NC channel.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional

Tab. 14-126: Library names according to the target systems

Type definition
TYPE MT CHANNEL OPERATION MODE
STRUCT
(*main operation mode*)
Automatic :BOOL:=FALSE; (*automatic operation activex)
Manual :BOOL:=FALSE; (*manual operation activex)
Mdi :BOOL:=FALSE; (*MDI operation active (manual input nc block)*)
(*sub operation mode*)
NoOPMode :BOOL:=FALSE; (*no operation mode active*)
(*'manual operation': sub operation modes*)
ManSetup :BOOL:=FALSE; (*manual setup, jogging operation active*)
ManRefPoint :BOOL:=FALSE; (*manual basingpoint*)
ManWcsSetup :BOOL:=FALSE; (*manual setup, jogging operation with tool coordinate system active*)
(*'automatic operation': sub operation modes*)
AutoContBlock :BOOL:=FALSE; (*automatic, continuous block active*)
AutoProgBlock :BOOL:=FALSE; (*automatic, program block active*)
AutoSingleStep :BOOL:=FALSE; (*automatic, single step active¥*)
AutoSingleBlock :BOOL:=FALSE; (*automatic, single block active*)
AutoRetContour :BOOL:=FALSE; (*automatic, return to contur active*)

AutoBlockForerun :BOOL:=FALSE; (*automatic, block forerun*)
AutoCplProgBlock :BOOL:=FALSE; (*automatic, CPL debugger program block active*)
AutoCplContBlock :BOOL:=FALSE; (*automatic, CPL debugger continuous block activex)

END_STRUCT
END TYPE

14.8.2 MT_CHANNEL_STATE, Structure contains all channel states

Brief description ~ The structure contains all available states of an NC channel.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional.lib

Tab. 14-127: Library names according to the target systems

Type definition

TYPE MT CHANNEL STATE
STRUCT

Invalid :BOOL; (*no valid channelstatus identified*)

Inactiv :BOOL; (*no process active, any process can be preselected*)

Ready :BOOL; (*a process 1is selected an ready to start*)

Reset :BOOL; (*process reset is active, nothing orders accepted as far as the process is 'inactive'¥)
Error :BOOL; (*process error occurred which can only repaired with channel reset or program deselect*)
CancelDistancePrepare:BOOL; (*process canceling distance prepare active¥)

CancelDistanceRunning:BOOL; (*process is active and processed available buffer new*)

ProgSelActive :BOOL; (*a program is selected and is in preparation (e.g. linking)*)

ProgNextBlkReady:BOOL; (*programm ready for next nc block, on buffered nc block selecting there are

all blocks processed, waiting for the next presetting¥*)
ProgStartReady :BOOL; (*a process 1is selected, the nc program is at the beginning and ready for start¥)
ProgRunning :BOOL; (*a process is selected, a nc program is running and processed a nc block¥*)
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END_STRUCT
END TYPE

14.8.3 MT_SD_SYS_TOOL, Structure of the SD.SysTool system date

Brief description  The NC tool change program (TCH) uses the SD.SysTool system date con-
tained in the functional scope. This structure is the matching image of this
system date in the PLC.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional\Data Types\Ch

Tab. 14-128: Library names according to the target systems

Type definition

{attribute 'pack mode' := '1'"}

TYPE MT SD SYS TOOL :

STRUCT

ActToolValid :BOOL:=FALSE; //active tool is valid
ActEd :DINT:=0; //active edge

ActTool :MT RECORD HEADER DATA; //active tool header data
PreTool :MT RECORD HEADER DATA; //
END STRUCT B B B
END_TYPE

Assignment: Target system/library Target system Library

MT_Base\Data Types\ToolManagement De-

IndraMotion_MTX fault Types\IndraWorks 09Vxx

Tab. 14-129: Library names according to the target systems

Type definition
TYPE MT RECORD HEADER DATA :
STRUCT
K1 :INT; //Sector
K2 :INT; //Place
SKQ :STRING(31); //Tool-ID
IKQ1 :DINT; //Duplo Number
IKQ2 :DINT; //Tool Type
IKQ3 :DINT; //Tool Number
101 :DINT; //reserve
102 :DINT; //reserve
I03 :DINT; //reserve
BO1 :DINT; //Place Status (Bit Array)
BQ2 :DINT; //Tool Status (Bit Array)
BO3 :DINT; //Tooltype description (Bit Array)
END_ STRUCT
END_TYPE
14.8.4 MT_AXIS_ASYNC_OPERATION_MODE, Structure with all axis oper-
ation modes
Brief description  The structure contains all available operation modes of an asynchronous ax-
is.
Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-130: Library names according to the target systems
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Type definition
TYPE MT AXIS ASYNC OPERATION MODE
STRUCT
ProgMode :BOOL; (*axis can be programed by a channel*)
ManSetup :BOOL; (*manual setup, jogging operation active*)

ManRefPoint :BOOL; (*manual basingpoint¥)
InvalidState :BOOL; (*no valid status identified*)
END STRUCT
END TYPE

14.8.5 MT_AXIS_JOG_MODE, Structure with jog distances of an axis

Brief description  The structure contains all available jog distances of an axis.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-131: Library names according fo the target systems

Type definition

TYPE MT AXIS JOG MODE
STRUCT T

NoJogMode :BOOL:=FALSE; (*no JogMode aktiv*)

(*incremental JogModi*)

JogModel :BOOL:=FALSE; (*JogMode 1 increment activex*)

JogModel0 :BOOL:=FALSE; (*JogMode 10 increment active*)

JogModel00 :BOOL:=FALSE; (*JogMode 100 increment active*)

JogModel000 :BOOL:=FALSE; (*JogMode 1000 increment activex*)

JogModeX :BOOL:=FALSE; (*Jogging respective the increment guidelines in machine parameter active*)

(*continuous JogModi*)
JogModeContRapid :BOOL:=FALSE; (*rapid continuous jogging activex*)

JogModeContFast :BOOL:=FALSE; (*fast continuous jogging active*)

JogModeContMiddle :BOOL:=FALSE; (*middle continuous jogging active*)

JogModeContSlow :BOOL:=FALSE; (*slow continuous jogging active*)
END STRUCT
END TYPE

14.8.6 MT_DRIVE_ERROR_CLASS_1, Structure error details of S-0-0011 of

an axis
Brief description  The structure contains the error information bit-coded in S-0-0011.
Assignment: Target system/library Target system Library
IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-132: Library names according to the target systems

Type definition
TYPE MT DRIVE ERROR CLASS 1
STRUCT
//S-0-0011
OverloadShutdown :BIT:=FALSE; //BitO
AmplifierOvertemperatureShutdown :BIT:=FALSE; //Bitl
MotorShutdownTemperature :BIT:=FALSE; //Bit2
ReservedBit03 :BIT:=FALSE; //Bit3
ControlVoltageError :BIT:=FALSE; //Bit4
EncoderError :BIT:=FALSE; //Bit5
ElectronicCommunicationError :BIT:=FALSE; //Bité6
OverCurrentError :BIT:=FALSE; //Bit7
OverVoltageError :BIT:=FALSE; //Bit8
UnderVoltageError :BIT:=FALSE; //Bit9
PhaseErrorInPowerSupply :BIT:=FALSE; //Bitlo0
ExcessiveControllerDevitation :BIT:=FALSE; //Bitll
CommunicationError :BIT:=FALSE; //Bitl2
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PositionLimitValueExceeded
ReservedBitl4
ManufacturerSpecificError
END_STRUCT

END TYPE

:BIT
:BIT
:BIT

MTX 15VRS PLC Interface

:=FALSE; //Bitl3
:=FALSE; //Bitl4
:=FALSE; //Bitl5

14.8.7 MT_DRIVE_ERROR_CLASS_2, Structure warning details of

S-0-0012 of an axis

Brief description

Assignment: Target system/library

The structure contains the detailed information about a warning bit-coded in

S-0-0012.
Target system Library
IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-133: Library names according to the target systems

Type definition

TYPE MT DRIVE ERROR CLASS 2

STRUCT B B B

//S-0-0012

OverloadWarning :BIT:=FALSE; //BitO
AmplifierOvertemperatureWarning :BIT:=FALSE; //Bitl
MotorOvertemperatureWarning :BIT:=FALSE; //Bit2
ReservedBit03 :BIT:=FALSE; //Bit3
ReservedBit04 :BIT:=FALSE; //Bit4
PositioningVelocityGreaterLimit :BIT:=FALSE; //Bit5
ReservedBit06 :BIT:=FALSE; //Bité6
ReservedBit07 :BIT:=FALSE; //Bit7
ReservedBit08 :BIT:=FALSE; //Bit8
UndervoltageInDCBus :BIT:=FALSE; //Bit9
ReservedBitl0 :BIT:=FALSE; //Bitl0
ReservedBitll :BIT:=FALSE; //Bitll
ReservedBitl2 :BIT:=FALSE; //Bitl2
TargetPositionOutsideOfPositionLimitValues :BIT:=FALSE; //Bitl3
ReservedBitl4 :BIT:=FALSE; //Bitl4
ManufacturerSpecificWarning :BIT:=FALSE; //Bitl5

END_STRUCT
END TYPE

14.8.8 MT_DRIVE_POWER_STATE, Drive status

Brief description

Assignment: Target system/library

The structure contains the drive states provided by the MT_AxPower,
MT_SpPower function blocks.

Target

system Library

IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-134: Library names according to the target systems

Type definition

TYPE MT DRIVE POWER STATE

STRUCT

BB :BOOL:=FALSE; //Status BB - drive ready

AB :BOOL:=FALSE; //Status AB - drive enabled for power activation

AF :BOOL:=FALSE; //Status AF - drive in operation

DryRun :BOOL:=FALSE; //Status DryRun - drive in dryrun mode

Error :BOOL:=FALSE; //Status Error (classl) active - for details read S-0-0011
ErrorDetails :MT_DRIVE_ERROR CLASS 1;//Error detail information

Warning :BOOL:=FALSE; //Status Warning (class2) active - for details read S-0-0012
WarningDetails :MT DRIVE ERROR CLASS 2;//Warning detail information

Unknown :BOOL:=FALSE; //Status unknown - drive unknown status
END STRUCT
END TYPE
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14.8.9 MT_DRIVE_SAFE_OP_MODE, Structure contains the safety ope-
rating state of a drive

Brief description  The structure maps the safety-engineering operating state of a drive, as it is
determined by the "MT_DrvGetSafeState" function block.

Assignment: Target system/library Target system Library

IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-135: Library names according to the target systems

Type definition
TYPE MT DRIVE SAFE OP_ MODE
STRUCT
NO : BOOL:=FALSE; //0: not active, 1: active / Normal operation
SMES : BOOL:=FALSE; //0: not active, 1: active / EMERGENCY STOP
SMST : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe standstill
SMM1 : BOOL:=FALSE; //0: not active, 1: active / Special mode safe motion 1
SMM2 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 2
SMM3 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 3
SMM4 : BOOL:=FALSE; //0: not active, 1: active / Special mode safe motion 4
SMM5 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 5
SMM6 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 6
SMM7 : BOOL:=FALSE; //0: not active, 1: active / Special mode safe motion 7
SMM8 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 8
SMM9 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 9
SMM10 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 10
SMM11 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 11
SMM12 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 12
SMM13 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 13
SMM14 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 14
SMM15 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 15
SMM16 : BOOL:=FALSE; //0: not active, 1l: active / Special mode safe motion 16
ParkingAxis : BOOL:=FALSE; //0: not active, 1: active / parking axis
SMO_ApplicationActiv : BOOL:=FALSE; //0: not active, 1: active / safe motion application
SMO_TransitionProcess : BOOL:=FALSE; //0: not active, 1: active / safe motion transition process
SMO_ParameterMode : BOOL:=FALSE; //0: not active, 1: active / safe motion parameter mode
SMO_ConfigurationMode : BOOL:=FALSE; //0: not active, 1: active / safe motion configuration mode
SMO BehaveIfNotActive : BOOL:=FALSE; //0: Condition as supplied,

//1: Functional commissioning; output stage and brake(s) are activated by the standard firmware
//Behavior with non-active "Safe Motion", only relevant if "SMO ActivationStatus==FALSE"

SMO_ActivationStatus : BOOL:=FALSE; //1l: not active, 0: active / safe motion functionality
SafetyTechnologyError : BOOL:=FALSE; //l1: no error message, 0: Error message/Safety technology error
END_STRUCT
END TYPE

14.8.10 MT_SPINDLE_JOG_SPEED, Structure with spindle jog velocities

Brief description  The structure contains all available jog velocities of a spindle.
Assignment: Target system/library

Target system Library

IndraMotion_MTX MT_BaseAdditional\Data Types\Drive

Tab. 14-136: Library names according to the target systems

Type definition
TYPE MT SPINDLE JOG SPEED
STRUCT
(*Variables for the current SpeedMode¥*)
Speedl :BOOL; (*spindle jogging speed 1%)
Speed2 :BOOL; (*spindle jogging speed 2%)
Speed3 :BOOL; (*spindle jogging speed 3*)
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Speed4
Speedb
Speedb6
Speed?
Speed8
END STRUCT
END_TYPE

:BOOL;
:BOOL;
:BOOL;
:BOOL;
:BOOL;

(*
(*
(*
(*
(*

spindle
spindle
spindle
spindle

jogging
jogging
Jjogging
jogging
jogging

speed
speed
speed
speed
speed

4%*)
5*)
6%)
7*)
8%)

MTX 15VRS PLC Interface
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Introduction and overview

The MT_PLCopen library contains essential function blocks for the implemen-
tation of the MTX system for Sercos-based axes.

The data types required by the function blocks at their interface (VAR_IN-
PUT, VAR_OUTPUT, VAR_IN_OUT CONSTANT, VAR GLOBAL / EXTER-
NAL) are covered in the IEC standard EN 61131-3 or defined by the compa-

ny in the following libraries:

e Refer to the chapter RIL_CommonTypes.library in the documentation
"IndraLogic XLC, IndraMotion MLC 14VRS PLCopen Libraries" Library
(R911341491), data types for general use in all IndraWorks systems.

MT_PLCopen function blocks, functions and data types

POUs (parameter)

MB_Command, page 351

Allows to execute a command

MB_ReadListParameter, page 356

Returns the value of a user-specific parameter. A pointer addressing a
memory space of up to 64 KB is transferred to the function block as de-
fined by the user.

MB_ReadMaxRealValue, page 358

Returns the maximum value allowed of a parameter specified by the user
(REAL)

MB_ReadMaxValue, page 360

Returns the maximum value allowed of a parameter specified by the user
(DINT)

MB_ReadMinRealValue, page 362

Returns the minimum value allowed of a parameter specified by the user
(REAL)

MB_ReadMinValue, page 364

Returns the minimum value allowed of a parameter specified by the user
(DINT)

MB_ReadName, page 366

Returns the parameter name specified by the user

MB_ReadParameter, page 367

Returns the value of a specified parameter (DINT)

MB_ReadRealParameter, page 369

Returns the value of a specified parameter (REAL)

MB_ReadSercosAttribute, page 371

Allows reading the Sercos attributes of a parameter

MB_ReadSercosDataStatus, page 372

Returns the status of a parameter specified by the user

MB_ReadStringParameter, page 374

Returns the value of a user-specific parameter (STRING, character
string)

MB_ReadUnit, page 376

Returns the measuring unit of a parameter specified by the user

MB_WriteListParameter

Refer to the chapter ML_PLCopen.library in the
documentation "IndraLogic XLC, IndraMotion
MLC 14VRS PLCopen Libraries" Library
(R911341491)

Writes memory content of defined length - starting from the initial ad-
dress - to a specified parameter

MB_WriteParameter, page 378

Writes a value to a parameter specified by the user (DINT)
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MB_WriteRealParameter, page 379

Writes a value to a parameter specified by the user (REAL)

MB_WriteStringParameter, page 381

Writes a character string with up to 255 characters to a user-specific pa-
rameter (STRING, character string)

If the respective function block name starts with "MC_", it means that it was
synchronized the best possible with the PLCopen template and that there are
thus comparable function blocks for different systems such as XLC/MLC,
MLD, MTX.

If the respective function block name starts with "MB_", it means that there
are comparable function blocks for different systems such as XLC, MLC,
MLD, MTX.

If the respective function block name starts with "MT_", it means that it has
been developed for the MTX system to support it best possible:

15.2 Global_Variables

15.2.1 Data types

IL_SIHII_ATTRIBUTE, Structure contains all Sercos attributes

Brief description

The structure contains all available attributes.

Type definition

TYPE IL_SIII ATTRIBUTE :
STRUCT
WrProtectP4 : BOOL;
WrProtectP3 : BOOL;

WrProtectP2 : BOOL;

//Operation date of the parameter in the operation mode

// (Sercos phase 4 - P4) write-protected

//Operating date of the parameter in Sercos phase 3

// (P3) write-protected

//Operation date of the parameter in the parameterization mode
// (Sercos phase 2 - P2) write-protected

DecPoints : USINT; //Number of decimal places of the operating date of the parameter
DataType : IL SIII DATA TYPE; //Data type and display format of the operating date of the parameter
Cmd : BOOL; //Operating date calls for command function
DataLength : IL SIII DATA LENGTH; //Data length of the operating date of the parameter
Conversion : UINT; //Evaluation factor of the operating date of the parameter

END_STRUCT

END TYPE

MB_SERCOS_DATA_STATUS, Structure contains all Sercos command states

Brief description  The structure contains all available Sercos command states.
Type definition

TYPE MB SERCOS DATA STATUS :

(
MB_ SERCOS_DATA NOT SET = 0, //Not set and not enabled
MB_SERCOS_DATA SETTING =1, //Set and enabled
MB_SERCOS_DATA END_ OK =3, //Command correctly executed
MB_SERCOS DATA INTERRUPTED := 5, //Command execution interrupted
MB_SERCOS_DATA IN PROCESS =1, //In process
MB_SERCOS_DATA BREAK_ ERROR := 15, //Error, command execution impossible
MB_SERCOS_DATA DATUM FAULT := 256 //Data invalid

)
END TYPE
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15.3 POUs
15.4 MB_Command

Brief description  The function block "MB_Command" is used to execute, monitor and cancel
commands.

Interface description

MEB_Comrmand
BOOL Execute Done BOOL
BOOL Cancel Active BOOL
BOOL Keephctive ComrmandAborted BOOL
DINT / MB_IDMN Parametertumber Errar] BOOL
ErrorlD ERROR_CODE
Errorldent ERROR_STRUCT
CommandExecuted BOOL
CommandStatus MB_SERCOS_DATA_STATUS
AXIS_REF_&}_{]_S_ ______________________________________________________________ A ?{_i_g_.-’-'«XIS_REF
Fig. 15-1: Function block "MB_Command"”
Interface variables
Name Type Comment
VAR_IN_OUT Axis AXIS_REF Reference to the axis
VAR_INPUT Execute BOOL Enabling the function block (once, edge-controlled)
Cancel BOOL Canceling the command execution (once, edge-con-
trolled)
KeepActive BOOL Kegp the activation of the command active after exe-
cution (permanent, state-controlled)
DINT
ParameterNum-
or Command
ber

MB_IDN (from MPx06)
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Signal-time diagram

Name Type Comment
VAR_OUTPUT |Done BOOL Command successfully executed and reset
Active BOOL Command execution active
gommandAborte BOOL Command successfully aborted and reset
Error BOOL Error of the command execution
ErrorlD ERROR_CODE In case of a set I'E.rror' output, this output contains a
broad error classification
If the "Error" output is set, the output contains detailed
Errorldent ERROR_STRUCT error information
See "Troubleshooting" on page 356
CommandExe- BOOL Command successfully completed
cuted
CommandStatus !\I'AL? éSERCOS—DATA—STA_ Status of the command execution
Tab. 15-1: Interface variables of the function block "MB_Command”
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Fig. 15-2: Signal-time diagram for signal flow "Execute-Done"
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Execute Execute
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KeepActive KeepActive
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Active Active
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Error Error
CommandExecuted CommandExecuted
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7 7
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Fig. 15-3: Signal-time diagram for signal flow "Execute-Cancel-
CommandAborted”
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CommandAborted
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CommandStatus
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Functional description

Fig. 15-5: Signal-time diagram for signal flow "Execute-Error”

The function block "MB_Command" starts the execution of the command de-
fined via the "ldn" input after having enabled processing via "ParameterNum-
ber". In general, the command is automatically reset after processing. The
command has to be specified in the parameter identification number format
according to the Sercos standard. Apart from this direct specification, it is al-
so possible to use a correspondingly predefined constant from the range of
the global variables of the base library (e. g. "ML_Base.lib") or to use a con-
version function from the "RIL_Utilities.lib" library. Depending on the respec-
tive command, its execution can be canceled at any time via the "Cancel" in-
put. The "KeepActive" input allows the command to remain active after exe-
cution. If the input "KeepActive" is deactivated later on, the command is auto-
matically reset. The successful completion or successful abort of a command
is displayed via the outputs "Done" or "CommandAborted" for at least one
call. The current status of the command execution is permanently displayed
at the "CommandStatus" output and the completion of the command execu-
tion is signaled at the "CommandExecuted" output. The active processing of
the command will be displayed over the output "Active" as well as with the
help of the corresponding date at the output "CommandStatus". If an error
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occurs during the processing of a command, this will be signaled over the
output "Error" as well as over the error classification elements (ErrorlD, Error-
Ident) for a period of at least one call.

15.5

Brief description

Troubleshooting  The function block "MB_Command" uses the error table F_RELATED_TA-
BLE, 16#0170 and INDRV_TABLE, 16#0070. It can generate the errors
specified in the following table in Additional1 and Additional2. In addition to
this error, the implemented function blocks "MB_WriteParameter",
"MB_ReadSercosDataStatus", "MB_ReadParameter" and "MB_ReadSerco-
sAttribute" are able to report other errors.
ErrorlD Additional1 Additional2 Description
INPUT_RANGE_ERROR, 16#0002 16#0001 Invalid input
16#0006 - Retriggering the command execution is not suppor-
ted by the function block MB_Command
INPUT_RANGE_ERROR, 16#0002 16#0002 Invalid input
16#0006 - The inputs Cancel or KeepActive are not supported
by control commands
INPUT_RANGE_ERROR, 16#0002 16#0003 Invalid input
16#0006 - The input ParameterNumber does not contain a valid
command.
DEVICE_ERROR, 16#1701 16#0000 Error of the command execution (control)
16#0008
STATE_MACHINE_ERROR, 16#0006 16#7?7?7 Invalid state of the state machine
16#0005 16#7?7?7?7? specifies the invalid state
Tab. 15-2: Error numbers of the error table "F_RELATED_TABLE" caused by
the "MB_Command”
ErrorlD Additional1 Additional2 Description
DEVICE_ERROR, 16477277 16#0000 Command execution error (drive)
16#0008 - 16#7??7? contains the current value from S-0-0390.
Tab. 15-3: Error numbers of the error table "INDRV _TABLE" caused by the

"MB_Command"”

MB_ReadListParameter

The function block returns the value of a user-specific parameter. A pointer
addressing a memory space of up to 64 kB is transferred to the function block
as defined by the user. In addition, the required use data length is transferred
(maximum number of readable bytes).

The return value is the number of bytes actually read.

The data type of the elements of the parameter to be read and
the data type of the elements of the ARRAY have to match.

Library

Area

ML_PLCopen.lib

Parameter

15VRS
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MT_PLCopen.library

AxIS_REF _| Anis

POINTER_TO_B YTE: Y aluesdr

MB_ReadListParameter

BOOL |Execute Done BOOL
DINT__|Parameterdum ber Active| BOOL
UINT  |NoOfR ytes Error] BOOL

ErrorID|_ERROR_CODE
Errorldent | ERROR_STRUCT
Moo fRecBytes|  UINT
fwis| AXIS_REF

Fig. 15-6: MB_ReadLlistParameter FB
Name Type Comment
VAR_IN_OUT Axis AXIS_REF Contains information on the specific axis
Refer to the chapter RIL_Common-
Types.library in the documentation
"IndraLogic XLC, IndraMotion MLC
14VRS PLCopen Libraries" Library
(R911341491)
VAR_INPUT Execute BOOL Reading the parameter is triggered by the posi-
tive edge at "Execute"
Parameter | DINT Number of the parameter,
number Refer to the chapter PLCopen Function Blocks
for the IndraMotion MLC 02VRS in the docu-
mentation "Rexroth IndraMotion MLCO2VRS
PLCopen Function Blocks and Data Types" Li-
brary Description, R911316107
NoOf- UINT Maximum number of data to be read in bytes
Bytes
ValueAdr |POINTER_TO_BYTE It points to the initial address from where the da-
ta read is to be stored (maximum NoOfBytes)
VAR_OUTPUT |Done BOOL Valid data is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the func-
tion block instance was called
ErrorlD ERROR_CODE Brief note on error cause

Refer to the chapter RIL_Common-
Types.library in the documentation
"IndraLogic XLC, IndraMotion MLC
14VRS PLCopen Libraries" Library
(R911341491)
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Name Type

Comment

Errorldent | ERROR_STRUCT

(R911341491)

Refer to the chapter RIL_Common-
Types.library in the documentation
"IndraLogic XLC, IndraMotion MLC
14VRS PLCopen Libraries" Library

Detailed error information

NoOf Re-
cBytes

UINT

Number of bytes actually read

Tab. 15-5:

Interface of the MB_ReadlistParameter function block

Signal-time diagram

Execute
Active
Error
Done
Execute
A ctive
Error

Done

Execute
Active
Error
Done
Execute
Active
Error

Done

—

| S S .

— 1 PLC Cycle

. 1 PLC Cvycle

Fig. 15-7:

15.6

Brief description

Default signal-time diagram

MB_ReadMaxRealValue

The function block returns the maximum value allowed of a parameter speci-

fied by the user. The return value is represented as REAL number.

Iy

Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".
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Target system Library/folder
MLC 15VRS ML_PLCopen/parameters
Basic function package PLC
Tab. 15-6: Library assignment
Interface description
ME_ReadMaxFPealvalue
BOOL__ |Execute Done| BOOL
ME-_IDN_ Parameterdumber Active _E-OOL
Error[ BOOL
ErrorlD| ERROR_CODE
Errorldent | ERROE_STRUCT
Martalue| REAL
AXIS_REF _|awis __— awig| AXIS_REF
Fig. 15-8: MB_ReadMaxRealValue FB
Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive

edge at "Execute". Subsequently, reading runs irrespective of the
variable value.

Parameter MB_IDN

Number of the parameter (see chapter ML_Base.library in the docu-

number mentation "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Li-
braries" Library R911341491)
VAR_OUTPUT | Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause

Errorldent ERROR_STRUCT

Detailed error information ("Troubleshooting" on page 360)

MaxValue Real If "Done" = TRUE, "MaxValue" indicates the maximum input value
allowed of the parameter selected.
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-7: Interface of the MB_ReadMaxRealValue function block
Brief description
Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-9: Default signal-time diagram
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= For the time required for the data transfer, refer to the chapter
ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadMaxRealValue generates the following types of
error messages:

ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer fo

e  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

e  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.7 MB_ReadMaxValue

Brief description  The function block returns the maximum value allowed of a parameter speci-
fied by the user. The return value is represented as DINT number.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters

Basic function package PLC

Tab. 15-8: Library assignment
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Interface description

ME_ReadMaxvalue

E‘.OOL_ Execute DDne_E‘.OOL
ME_IOM ParameterMumber Active| BOOL

Error BOOL
ErrorlD|_ERROR_CODE
Errorldent ERROR_STRLUCT
MaxVaIue:DINT

ARIS_REF _|éwis  Awis| AXIS_REF
Fig. 15-10: MB_ReadMaxValue FB
Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive

edge at "Execute". Subsequently, reading runs irrespective of the
variable value

Parameter MB_IDN

Number of the parameter, see chapter ML_PLCopen.library; Param-

number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)

VAR_OUTPUT | Done BOOL A valid value is available

Active BOOL Processing of data after preprocessing running

Error BOOL Indicates that an error occurred when the function block instance
was called

ErrorlD ERROR_CODE Brief note on error cause

Errorldent ERROR_STRUCT

Detailed error information ("Troubleshooting" on page 362)

MaxValue DINT

If "Done" = TRUE, "MaxValue" indicates the maximum input value
allowed of the parameter selected

VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-9: Interface of the MB_ReadMaxValue FB
Brief description
Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-11: Default signal-time diagram

= For the time required for the data transfer, refer to the chapter
ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

R911400172_Edition 04 Bosch Rexroth AG



362/399 MTX 15VRS PLC Interface
MT_PLCopen.library

= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadMaxValue generates the following types of error
messages:

ErroriD Table Add1 Add2 Description

ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.8 MB_ReadMinRealValue

Brief description  The function block returns the minimum value allowed of a parameter speci-
fied by the user. The return value is represented as REAL number.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-10: Library assignment

Interface description

MB_ReadMinF ealvalue
BOOL__|Executs Done| BOOL
MB_IDM ParameterMumber Active]l BOOL
] Error] _BOOL
ErrarlD EERCE_CODE
Errorldent| ERRCORE_STRUCT
Minvalue| _REAL
AaxIS_REF Al Axis _.&XIS_REF

Fig. 15-12: MB_ReadMinRealValue FB
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Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive
edge at "Execute". Subsequently, reading runs irrespective of the
variable value
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT | Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 363)
MinValue REAL If "Done" = TRUE, "MinValue" indicates the minimum input value al-
lowed of the parameter selected.
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-11: Interface of the MB_ReadMinRealValue function block
Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-13: Default signal-time diagram
= For the time required for the data transfer, refer to the chapter
ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
= For the assignment

e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadMinRealValue generates the following types of

error messages:
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ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.9 MB_ReadMinValue

Brief description  The function block returns the minimum value allowed of a parameter speci-
fied by the user. The return value is represented as DINT number.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-12: Library assignment

Interface description

MBE _ReadMinyalue
BOOL Execute Done BOOL
ME_IDM~ |ParameterMumber active| BOOL
] Error|_BOOL
ErrorlD ERROFE_CODE
Errorldent : EERQOE_STRUCT
Minwalue| DINT

AXIS_REF _|awis__ axis| AXIS_REF
Fig. 15-14: MB_ReadMinValue FB
Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive

edge at "Execute". Subsequently, reading runs irrespective of the
variable value

Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-

number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)

VAR_OUTPUT |Done BOOL A valid value is available

Active BOOL Processing of data after preprocessing running

Error BOOL Indicates that an error occurred when the function block instance
was called
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Name Type Comment

ErrorlD ERROR_CODE Brief note on error cause

Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 365)

MinValue DINT If "Done" = TRUE, "MinValue" indicates the minimum input value al-
lowed of the parameter selected.
VAR_IN_OUT |Axis AXIS_REF Contains information on the specific axis

CONSTANT

Tab. 15-13: Interface of the MB_ReadMinValue FB

Signal-time diagram

Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
CommandAborted
Error
Done |_|

Fig. 15-15: Default signal-time diagram

= For the time required for the data transfer, refer to the chapter

ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadMinValue generates the following types of error
messages:

ErrorlD Table Add1 Add2 Description

ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

e  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.
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15.10 MB_ReadName

Brief description  The function block returns the name of a parameter specified by the user.
The return value is represented as a text.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters

Basic function package PLC

Tab. 15-14: Library assignment

Interface description

MB_ReadName

BOOL Execute Done BOOL
MB_IDMN Param etarMumber Active| BOOL
Error] BOOL

ErrarlD _ERROR_CODE
Errarldent | ERROR_STRUCT
Wame| STRIMG(258)

AWIS_REF _|Asis __ Agis|  AXIS_REF
Fig. 15-16: MB_ReadName FB
Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive

edge at "Execute". Subsequently, reading runs irrespective of the
variable value

Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-

number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)

VAR_OUTPUT |Done BOOL A valid value is available

Active BOOL Processing of data after preprocessing running

Error BOOL Indicates that an error occurred when the function block instance
was called

ErrorlD ERROR_CODE Brief note on error cause

Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 367)

Name STRING(255) If "Done" = TRUE, "MinValue" indicates the name of the parameter
selected
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis

CONSTANT

Tab. 15-15: Interface of the MB_ReadName function block

Bosch Rexroth AG R911400172_Edition 04



MTX 15VRS PLC Interface 367/399
MT_PLCopen.library

Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-17: Default signal-time diagram
= For the assignment

e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadName generates the following types of error
messages:

ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

e  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.11 MB_ReadParameter

Brief description  The function block returns the value of a user-specific parameter. The return
value is represented as DINT number.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at “Enable”.

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-16: Library assignment
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BOOL

Enahle Done| BOOL
ME‘._IDN: FParam etertum ber Active :E.OOL
Error] BOOL

ErrorID ERROFE_CODE

AXIS_REF _ | Axis

MB_ReadParameter

Erraorldent : ERROFE_STRUCT
Value| DINT
Awis | AXIS_REF

Fig. 15-18: MB_ReadParameter FB
Name Type Comment
VAR_INPUT Enable BOOL Continuous reading of the parameter as long as "Enable" is TRUE
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT |Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 369)
Value DINT 4 byte value, represented as DINT
VAR_IN_OUT |Axis AXIS_REF It contains information on the actual axis and/or the addressed ob-
CONSTANT ject.
Tab. 15-17: Interface of the MB_ReadParameter FB
Signal-time diagram o ] ]
State-controlled FB with final proc g - proc g successfully completed
Enable | |
Active I I I
Commandaborted
Error
Done (1 i1 1 [
Fig. 15-19: Default signal-time diagram

IS

For the time required for the data transfer, refer to the chapter

ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
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= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadParameter generates the following types of error
messages:

ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

e  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.12 MB_ReadRealParameter

Brief description  The function block returns the value of a user-specific parameter. The return
value is represented as REAL number.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Enable".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-18: Library assignment

Interface description

MB_ReadRealParameter
BOOL Enahle Done| BOOL

ME_IDMN~ |Param eterMumber actival  BOOL

] Error[ BOGL
ErrorlD| ERROR_CODE

Errorldent : EEROE_STRUCT

Yalue| REAL
AXIS_REF_ Axis AXis : AxIS_REF

Fig. 15-20: MB_ReadRealParameter FB
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Name Type Comment
VAR_INPUT Enable BOOL Continuous reading of the parameter as long as "Enable" is TRUE
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT | Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 370)
Value REAL 4 byte value represented as REAL number
VAR_IN_OUT | Axis AXIS_REF It contains information on the desired control and the object control-
CONSTANT led by it
Tab. 15-19: Interface of the MB_ReadRealParameter FB
Signal-time diagram o . .
State-controlled FB with final proc g - proc g successfully completed
Enable | |
Active I I I I A
Commandaborted
Error
Done (1 i1 1 [
Fig. 15-21: Default signal-time diagram
= For the time required for the data transfer, refer to the chapter
ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
1y For the assignment

e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadRealParameter generates the following types of
error messages:
ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type
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For more errors, refer to

Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.13 MB_ReadSercosAttribute

Brief description

The function block allows for reading the Sercos attributes of a parameter.

The return value is represented as a DWORD.

IS

Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system

Library/folder

MLC 15VRS

Basic function package PLC

ML_PLCopen/parameters

Tab. 15-20:

Interface description

Library assignment
MB_ReadSercosattribute
BOOL |Execute Done| BOOL
ME._IDN_ ParameterMurmber active[ BOOL
] Error| BOOL
Errorin| ERROR_CODE
Errorldent| ERROR_STRUCT
Attribute] DWORD
ARIS_REF _|Awis___ huis :AXIS_REF

Fig. 15-22: MB_ReadSercosAttribute FB
Name Type Comment
VAR_INPUT Execute BOOL Reading the parameter attribute at transition 0-1
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT |Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErroriD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 372)
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Name Type Comment
Attributes DWORD If "Done"=TRUE, "Attribute" indicates the attribute of the selected
parameter
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT

Tab. 15-21: Interface of the MB_ReadSercosAfttribute function block

Decoding the attribute  The IL_SercosAttribute function block is provided in the "ML_Base" library for
decoding purposes.

Signal-time diagram
Edge-controlled FB with final proc ing - proc ing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-23: Default signal-time diagram
= For the assignment

e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadSercosAttribute generates the following types of
error messages:

ErrorlD Table Add1 Add2 Description

ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer fo

° Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.14 MB_ReadSercosDataStatus

Brief description  The function block returns the status of a parameter specified by the user.
The return value is represented as an ENUM value (INT number).
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= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Enable".
Target system Library/folder
MLC 15VRS ML_PLCopen/parameters
Basic function package PLC
Tab. 15-22: Library assignment
Interface description
MB_ReadSercosD ataStatus
BOOL_ | Enable Done| BOOL
MB_IDN _ |Parameterdum her Active]| BOOL
Error] BOOL
ErroriD| ERROR_CODE
Errorldent | ERROR_STRUCT
Status| MB_SERCOS DATA_STATUS
ARIS_REF faxis  Axis|  AXIS_REF
Fig. 15-24: FB MB_ReadSercosDataStatus
Name Type Comment
VAR_INPUT Enable BOOL Continuous reading of the parameter as long as "Enable" is TRUE
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT | Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 374)
Status MB_SERCOS_DA- | Status of the selected parameter
TA_STATUS chapter "MB_SERCOS_DATA_STATUS, Structure contains all
Sercos command states" on page 350
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-23: Interface of the MB_ReadSercosDataStatus function block
Brief description  Using this function block and a MB_WriteParameter, page 378,, drive com-

mands can be triggered and their processing tracked:

° 0 - Command not set and not released

° 1 - Command set and released

e 3 - Command processed correctly
e 5-Command processing interrupted
e 7 -Command processing running

] 15 - Error, command processing impossible

® 256 - Value of the parameter beyond its minimum/maximum range
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Signal-time diagram __ ] ]
State-controlled FB with final proc g - proc g successfully completed
Enable | |
Active [ & & O
Commandaborted
Error
Done 1 N I R I
Fig. 15-25: Default signal-time diagram

ISy

For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadSercosDataStatus generates the following types
of error messages:
ErroriD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

e  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.15 MB_ReadStringParameter

Brief description  The function block returns the value of a user-specific parameter. The return
value is displayed as a character string (STRING) according to with its actual

length with a maximum of 255 characters.

Assignment: Target system/library
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BOOL
MB_IDMN _|

MB_ReadStringParam eter
Execute
Parameterbhumber

Done
Active
Errar
ErroriD
Errorldent
Walue

BOOL

[ BoOL

[ BoOL
ERROR_CODE

[ ERROR_STRUCT
STRIMG

ARIS_REF _ |Axis

anis| aXIS_REF

Fig. 15-26: MB_ReadStringParameter FB
Name Type Comment
VAR_INPUT Execute BOOL It starts reading the text of the parameter with a rising edge
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT |Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 376)
Value STRING Character string with up to 255 characters
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-25: Interface of the MB_ReadStringParameter FB
Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
CommandAborted
Error
Done |_|
Fig. 15-27: Default signal-time diagram

IS

For the time required for the data transfer, refer to the chapter

ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
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= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_ReadStringParameter generates the following types
of error messages:

ErroriD Table Add1 Add2 Description

ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.16 MB_ReadUnit

Brief description  The function block returns the measuring unit of a parameter specified by the
user. The return value is represented as a text.

= Any change, e.g. of the parameter number or the axis at the input
of the function block, requires another 0/1 transition at "Execute".

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-26: Library assignment

Interface description

MB_ReadUnit

BOOL__|Execute Dane[ BOOL

ME_IOM ParameterMumber Active|l BOOL
] Error] _BOOL

ErrorlD ERROFE_CODE
Errorldent _ERROR_STRUCT
Unit|_STRING(255)
ﬂXIS_REF_i\)iS_ e _A)iS | AxIS_REF
Fig. 15-28: MB_ReadUnit FB
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Name Type Comment
VAR_INPUT Execute BOOL The input variables (0/1 transition) are registered with a positive
edge at "Execute". Subsequently, reading runs irrespective of the
variable value.
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
VAR_OUTPUT | Done BOOL A valid value is available
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information
Unit STRING[255] If "Done" = TRUE, "Unit" indicates the measuring unit of the param-
eter selected.
VAR_IN_OUT | Axis AXIS_REF Contains information on the specific axis
CONSTANT
Tab. 15-27: Interface of the MB_ReadName function block
Signal-time diagram
Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-29: Default signal-time diagram
= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters
See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
Troubleshooting  The function block MB_ReadUnit generates the following types of error mes-
sages:
ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type
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For more errors, refer to

®  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-
BLE, ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC
IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the
axis/the control.

15.17 MB_WriteParameter

Brief description  The function block writes a value in a parameter specified by the user.

Target system Library/folder

MLC 15VRS ML_PLCopen/parameters
Basic function package PLC

Tab. 15-28: Library assignment

Interface description

MB_\WriteParameter

BOOL__ |Erecute Done| BOOL
MB_IDM Parametertumber Active|] BOOL
DINT _| Yalue Error| BOGL

ErrorlD| ERROR_CODE
Errorldent ERROE_STRUCT

AXIS_REF__A@_______________.t’-'«x_is :.&XIS_REF
Fig. 15-30: MB_WriteParameter FB
Name Type Comment
VAR_INPUT Execute BOOL It starts writing the value that occurs at the rising edge to the param-
eter
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
Value DINT Value to be written to the parameter
VAR_OUTPUT |Done BOOL The value has been written successfully to the control/drive
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 379)
VAR_IN_OUT | Axis AXIS_REF It contains information on the desired control and the object control-
CONSTANT led by it

Tab. 15-29: Interface of the MB_WriteParameter FB
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Edge-controlled FB with final proc ing - processing successfully completed
Execute | | |_|
Active
CommandAborted
Error
Done |_|
Fig. 15-31: Default signal-time diagram
= For the time required for the data transfer, refer to the chapter
ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
= For the assignment

e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_WriteParameter generates the following types of error
messages:
ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

Brief description

For more errors, refer to
° Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-

BLE,

ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC

IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -

Error

when accessing S- or P-parameters (e.g. the parameter is not

supported).

e  Chapter ML_PLCopen.library; Overview: Diagnostics: MLC_TABLE,
ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;

PLCo

pen Libraries” Library (R911341491) - Error when accessing the

axis/the control.

15.18 MB_WriteRealParameter

Basic function package PLC

This function block writes a value to a user-specific parameter.
Target system Library/folder
MLC 15VRS ML_PLCopen/parameters

Tab. 15-30:

Library assignment

R911400172_Edition 04 Bosch Rexroth AG



380/399 MTX 15VRS PLC Interface
MT_PLCopen.library

Interface description

MBE_\WriteRealParameter

BOOL Execute Done BOOL
MB_IDN __|Param eterdumber .-‘-'«ctiue_BOOL
RE AL Yalue Error] BOOL

ErrorID|_ERROR_CODE
Errorldent | ERROFE_STREUCT

AXIS_REF__miS_______________Aﬂs _AXIS_REF
Fig. 15-32: MB_WriteRealParameter FB
Name Type Comment
VAR_INPUT Execute BOOL It starts writing the value that occurs at the rising edge to the param-
eter
Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-
number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)
Value REAL Value to be written to the parameter
VAR_OUTPUT |Done BOOL The value has been written successfully to the control/drive
Active BOOL Processing of data after preprocessing running
Error BOOL Indicates that an error occurred when the function block instance
was called
ErrorlD ERROR_CODE Brief note on error cause
Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 381)
VAR_IN_OUT | Axis AXIS_REF It contains information on the desired control and the object control-
CONSTANT led by it

Tab. 15-31: Interface of the MB_WriteRealParameter FB

Signal-time diagram

Edge-controlled FB with final proc ing - proc ing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|

Fig. 15-33: Default signal-time diagram

= For the time required for the data transfer, refer to the chapter

ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).
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For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The MB_WriteRealParameter FB generates the following types of error mes-
sages:
ErrorlD Table Add1 Add2 Description
ACCESS_ERROR MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer fo
e  Chapter ML_PLCopen.library; Overview: Diagnostics; SERCOS_TA-

BLE,

ERROR_TABLE 16#0010 in the documentation "IndraLogic XLC

IndraMotion MLC 14VRS PLCopen Libraries" Library ( R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).

®  Chapter ML_PLCopen.library; Overview: Diagnostics:

MLC_TABLE,

ERROR_TABLE 16#0030;” IndraLogic XLC IndraMotion MLC 14VRS;
PLCopen Libraries” Library (R911341491) - Error when accessing the

axis/the control.

15.19 MB_WriteStringParameter

Brief description

The function block writes a character string with a maximum of 255 charac-
ters to a user-specific parameter.

Assignment: Target system/library

Target system

Library/folder

MLC 15VRS
Basic function package PLC

ML_PLCopen/parameters

Tab. 15-32:

Interface description

Library assignment
MEB_WriteStringParameter
BOOL |Execute pone] BOOL
MB_IDM ™ |ParameterNumber active|  BOOL
STRIMNG  |Walue Error] BOOL
I ErrorlD|  ERRCOR_CODE
EerrIdent:ERROR_STRUCT

AXIS_REF_ [awis Axis]  AxXIS_REF

Fig. 15-34: MB_WriteStringParameter FB
Name Type Comment
VAR_INPUT Execute BOOL It starts writing the value that occurs at the rising edge to the param-

eter

Parameter MB_IDN Number of the parameter, see chapter ML_PLCopen.library; Param-

number eter access; Access data of an axis... in the documentation
"IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libraries" Li-
brary (R911341491)

Value STRING[255] Value to be written to the parameter
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Name Type Comment
VAR_OUTPUT | Done BOOL The value has been written successfully to the control/drive

Active BOOL Processing of data after preprocessing running

Error BOOL Indicates that an error occurred when the function block instance

was called

ErrorlD ERROR_CODE Brief note on error cause

Errorldent ERROR_STRUCT | Detailed error information ("Troubleshooting" on page 382)
VAR_IN_OUT | Axis AXIS_REF It contains information on the desired control and the object control-
CONSTANT led by it

Signal-time diagram

Tab. 15-33: Interface of the MB_WriteStringParameter FB

Edge-controlled FB with final proc ing - proc ing successfully completed
Execute | | |_|
Active
Commandaborted
Error
Done |_|
Fig. 15-35: Default signal-time diagram
= For the time required for the data transfer, refer to the chapter

ML_PLCopen.library, Time requirement for the data transport us-
ing Read- and WriteParameter function blocks in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

= For the assignment
e  of the axis input with A, C, M, N O parameters and/or
e  of the axis group input with K-parameters

See chapter ML_PLCopen.library, Accessing data of an axis, con-
trol, kinematics (axis group) or another object in the documenta-
tion "IndraLogic XLC IndraMotion MLC 14VRS PLCopen Libra-
ries" Library (R911341491).

Troubleshooting  The function block MB_WriteStringParameter generates the following types

of error messages:

ErroriD

Table

Add1 Add2 Description

ACCESS_ERROR

MLC_TABLE 16#F0220501 16#00000000 Wrong data type

For more errors, refer to

®  Chapter SERCOS_TABLE, ERROR_TABLE 16#0010: IndraLogic XLC /
IndraMotion MLC 14VRS; PLCopen Libraries, Library (R911341491) -
Error when accessing S- or P-parameters (e.g. the parameter is not
supported).
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e Chapter MLC_TABLE, ERROR_TABLE 16#0030;” IndraLogic XLC
IndraMotion MLC 14VRS; PLCopen Libraries” Library (R911341491) -
Error when accessing the axis/the control.
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16 Service and support

Service Germany

Service worldwide

Preparing information

Our worldwide service network provides an optimized and efficient support.
Our experts offer you advice and assistance should you have any queries.
You can contact us 24/7.

Our technology-oriented Competence Center in Lohr, Germany, is responsi-
ble for all your service-related queries for electric drive and controls.

Contact the Service Hotline and Service Helpdesk under:

Phone: +49 9352 40 5060
Fax: +49 9352 18 4941
E-mail: service.svc@boschrexroth.de

Internet:  http://www.boschrexroth.com

Additional information on service, repair (e.g. delivery addresses) and training
can be found on our internet sites.

Outside Germany, please contact your local service office first. For hotline
numbers, refer to the sales office addresses on the internet.

To be able to help you more quickly and efficiently, please have the following
information ready:

®  Detailed description of malfunction and circumstances

e  Type plate specifications of the affected products, in particular type co-
des and serial numbers

®  Your contact data (phone and fax number as well as your e-mail ad-
dress)
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