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Preface

1. Preface
1.1 Nonwarranty Clause
We checked the contents of this publication for compliance with the associated hard- and software. We can, how-

ever, not exclude discrepancies and do therefore not accept any liability for the exact compliance. The information
in this publication is regularly checked, necessary corrections will be part of the subsequent publications.

1.2 Production Site

Parker Hannifin Manufacturing Germany GmbH & Co. KG
Industrial Systems Division Europe

Gutenbergstralle 38

41564 Kaarst (Germany)

Tel.: +49 (0) 2151 513-0

Fax: +49 (0) 2151 513 230

Internet: www.parker.com/ISDE

E-Mail: valvesisde@parker.com

Parker Hannifin Manufacturing Germany GmbH & Co. KG - Location: Bielefeld - Local Court: Bielefeld HRA 15699
Personally liable partner: Parker Hannifin GmbH - Location: Bielefeld - Local Court: Bielefeld HRB 35489
Management of Parker Hannifin GmbH: Ulrich Jochem, Achim Kohler, Kirsten Stenvers, Andreas Paulsen
Chairman of the Supervisory Board: Dr.-Ing. Gerd Scheffel

1.3 Reference to Online Version
This manual is regularly updated. The latest version is available on our website www.parker.com/ISDE under “Support”.

1.4 Registered Trademark

Microsoft®, Windows® and the Windows® logo are registered trademarks of Microsoft Corp. in the USA and other
countries. EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

CODESYS V3@is a product of 3S-Smart Software GmbH.

1.5 Copyright
This instruction manual is proprietary and protected by copyright.

No part of this document may be reproduced or copied in any way or by any means except expressly permitted in
writing by Parker Hannifin Manufacturing GmbH & Co. KG.
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Preface

2 Introduction

2.1 Device Assignment

This manual is valid for the following device:
« PACHC

2.2 Type Specification Plate PACHC
You will find the exact description of the device on the type specification plate:

Explanation of the type specification plate

1 EtherCAT logo

1
= 2
3
‘ (O € 4 2 QR code
@- 3 CE conformity
i 4 | UL certified
= 5 5 Manufacturer logo
6 6 Device name
0..10V,0.20mA 7
2 Pos. Feedback &WM'H ' 8 7 Analogue inputs
%ﬁ 18 8 Analogue outputs
24 VDC 11

Supported interfaces for position feed-

i 12 g back sensor

10 Max. ambient temperature

1 Supply voltage

12 Pin assignment

(RARRRARRARRARRARN!

13 Manufacturer address

Type specification plate on the right-side wall
Label with serial number on aluminum frame
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Safety Instructions

2.3 Safety Instructions
2.3.1 Target Group of this Operation Manual

This instruction manual contains all information necessary for the use of the described product (control device, con-
trol terminal, software, etc.) according to instructions. It is written for design, project planning, servicing and com-
missioning experts. For proper understanding and error-free application of technical descriptions, instructions for
use and particularly of notes of danger and warning, extensive knowledge of automation technology is compulsory.

2.3.2 Hazard and other Warnings

Please refer to the additional notices which we have marked by symbols throughout this instruction manual. While
some of these notices make you aware of possible dangers, others are intended as a means of orientation. They
are described further down below in descending order of importance.

Every alert and hazard warning is made up as follows:

Type and source of risk
Potential consequences of non-observance
> Preventive measures

A A DANGER warning makes you aware of an immediately hazardous situation which will cause a serious or fatal accident if not
observed.

CAUTION

@ A CAUTION alert makes you aware of a potentially hazardous situation which may cause an accident or damage to this or
other devices if not observed.

NOTE

&
A NOTE makes you aware of a potentially hazardous situation which may cause damage to this or other devices if not observed.

2.3.3 General Hazards

The device described in this manual is designed in accordance with the latest technology and is safe in operation.
Nevertheless, the device can entail certain hazards if used improperly or for purposes other than those explicitly in-
tended.

Electronic, moving and rotating components can
» constitute a hazard for body and life of the user, and
* cause material damage

2.3.4 Designated Use

Parker’s products are designed, developed and manufactured for standard industrial use. They must not be used
for any other purposes than the ones specified in the catalogue or the associated technical documentation. Prop-
er and safe operation depends on the products being transported, stored, lined up, mounted, installed, put into ser-
vice, operated, and serviced correctly. Ambient conditions must be within the admissible limits. Notes and informa-
tion in the associated documentation apply at all times.

The device is designed for operation in electric power drive systems (VDE0160). Motion sequences can be auto-
mated with this device. Several motion sequences can be combined by interconnecting several of these devices.
Mutual interlocking functions must be incorporated for this purpose.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC Hydraulic Valve Systems Division Europe



Hazards

2.3.5 Safety-conscious Working
This device may be operated only by qualified personnel.

Qualified personnel in the sense of these operating instructions consists of:

Persons who, by virtue to their training, experience and instruction, and their knowledge of pertinent norms, spec-
ifications, accident prevention regulations and operational relationships, have been authorized by the officer re-
sponsible for the safety of the system to perform the required task and in the process are capable of recogniz-
ing potential hazards and avoiding them (definition of technical personnel according to VDE105 or IEC364),

Persons who have a knowledge of first-aid techniques and the local emergency rescue services.
Persons who have read and will observe the safety instructions.
Those who have read and observe the manual or help (or the sections pertinent to the work to be carried out).

This applies to all work relating to setting up, commissioning, configuring, programming, modifying the conditions of
utilization and operating modes, and to maintenance work.

This manual and the help information must be available close to the device during the performance of all tasks.

2.3.6 Special Safety Instructions

Check the correct association of the device and its documentation.

Never detach electrical connections while voltage is applied to them.

Safety devices must be provided to prevent human contact with moving or rotating parts.
Make sure that the device is operated only when it is in perfect condition.

Implement and activate the stipulated safety functions and devices.

Operate the device only with the housing closed.

Make sure that all devices are sufficiently fixed.

Project planning

24 V DC power supply: generate as electrically safely separated low voltage. Suitable devices include split-wind-
ing transformers built in compliance with European Standard EN 60742 (corresponds to VDE 0551).

Power breakdowns or power fades: the program structure is to ensure that a defined state at restart excludes
all dangerous states.

Emergency-off installations must comply with EN 60204/IEC 204 (VDE 0113). They must be operative at any
time.

Safety and precautions regulations for qualified applications have to be complied with.

Please refer to the notices of warning which, at relevant places, will make you aware of possible sources of dan-
gerous mistakes or faults.

Relevant standards and VDE regulations are to be complied with in every case.
Control elements are to be installed in such a way as to exclude unintended operation.

Lay control cables such that interference (inductive or capacitive) is excluded if this interference could influence
controller operation or its functionality.

Maintenance and servicing

Precautions regulation VBG 4.0 to be observed when measuring or checking a controller after power-up. This
applies to § 8 (Admissible deviations when working on parts) in particular.

Repairs must be carried out by specially trained Parker staff only. Warranty expires in every other case.
Only use parts approved of by Parker. Only genuine Parker modules must be used in modular controllers.

Modular systems: always plug or unplug modules in a power-down state. You may otherwise damage the modules
or (possibly not immediately recognisably!) inhibit their functionality.

Always dispose of (rechargeable) batteries as hazardous waste.
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Electromagnetic Compatibility

2.4 Electromagnetic Compatibility
Definition

Electromagnetic compatibility is the ability of a device to function satisfactorily in its electromagnetic environment
without itself causing any electromagnetic interference that would be intolerable to other devices in this environment.

Of all known phenomena of electromagnetic noise, only a certain range occurs at the location of a given device.
These kinds of noise are specified in the applicable product standards.

The design and immunity to interference of programmable logic controllers are internationally governed by standard
IEC 61131-2 which, in Europe, has been the basis for EN 61131-2.

NOTE

Refer to IEC 61131-4, User's Guideline, for general installation instructions to be complied with to ensure that hardware interface
factors and the ensuing noise voltages are limited to tolerable levels.

nterference emission

Interfering emission of electromagnetic fields, HF compliant to EN 55011, limiting value class A, Group 1

NOTE

If the controller is designed for use in residential areas, high-frequency emissions must comply with limiting value class B as de-
scribed in EN 55011.

Fitting the controller into earthed metal cabinets and installing filters in the supply lines may produce a shielding
compliant to the above standard.

General notes on installation

As component parts of machines, facilities and systems, electronic control systems must comply with valid rules and
regulations, depending on their field of application.

General requirements concerning the electrical equipment of machines and aiming at the safety of these machines
are contained in Part 1 of European Standard EN 60204 (corresponds to VDE 0113).

Electrical immission safeguard

To eliminate electromagnetic interference, connect the control system to the protective earth or functional earth con-
ductor. Practice best cable routing.

Cable routing and wiring

Keep power circuits separate from control circuits:

» DC voltages 60V ...400V

* AC voltages 25V ...400V

Joint laying of control circuits is allowed for:

» shielded data signals

» shielded analogue signals

* unshielded digital I/O lines

» unshielded DC voltages < 60 V

» unshielded AC voltages <25V

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC Hydraulic Valve Systems Division Europe
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Electromagnetic Compatibility

Location of installation

Ensure that temperatures, contaminations, impact, vibration or electromagnetic interference are no impediment to
the installation.

Temperature

Consider heat sources such as general heating of rooms, sunlight, heat accumulation in assembly rooms or con-
trol cabinets.

Contamination
Use suitable casings to avoid possible negative influences due to humidity, corrosive gas, liquid or conducting dust.

Impact and vibration

Consider possible influences caused by motors, compressors, transfer lines, presses, ramming machines and vehicles.

Electromagnetic interference

Consider electromagnetic interference from various local sources: motors, switching devices, switching thyristors,
radio-controlled devices, welding equipment, arcing, switched-mode power supplies, converters/inverters.

Special sources of interference

Inductive actuators

Switching off inductances (such as from relays, contactors, solenoids or switching magnets) produces surge voltag-
es. It is necessary to reduce these extra voltages to a minimum.

Throttling elements could be diodes, Z-diodes, varistors or RC elements. Their rating should conform to the specifi-
cations provided by the manufacturer or supplier of the actuators.
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3. System Description

3.1PAC

Parker PAC is a system of control /0O modules for interconnecting the process signals in an EtherCAT network.
3.2 Development Environment CODESYS V3.5

For operation of PACHC, development environment CODESYS 3.5 with actual Service Pack is required. The ver-
sion to be used is available for download on the PACHC product page.

4. Product Description
4.1 PACHC
The PACHC is a controller module for high-dynamic and precise control of 1-2 hydraulic axes. It was developed for

operation at the Parker Automation Controller (PAC). The device is an EtherCAT slave and is operated at the Park-
er E-Bus. In conjunction with the bus coupler PACIO-400-00 it can be used in a standard EtherCAT network.

24 VDC
S

B 5
Lt

10V /4..20 mA

S5I1/Encoder / EnDat &=

B
24VDC

l ProfiNet 10 / IRT

1
i

0..10V/4..20 mA

24 VDC ‘ i

The PACHC is connected to local analogue sensors like pressure and force sensors and digital position feedback
systems for reading actual values. Hydraulic valves are controlled via the analogue outputs.

Properties:

» Position, force and pressure control for 1-2 axes

+  Sampling time 250 ps

» Digital interfaces for position feedback systems (SSI, Encoder TTL/HTL/RS422, EnDAT)

* Inputs: 2x0...10V
optional 2 x 0/4...20 mA

 Outputs: 2x0..10V,-10V, +10V
optional 2 x 0/4...20 mA

» Fail-safe storage of all device parameters in Flash
» Library with comprehensive motion functions

4.2 Contents of Package

The PACHC package includes:

« PACHC

» Connector

4.3 Intended Use

The unit is solely permitted for use in fully enclosed control cabinets or rooms. Exhaust heat develops down the side
of unit, i.e. at the aluminium heat sink. Verify that the place of installation is ventilated properly.
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Device Description

4.4 Front and Side View

4.5 Connectors

While all external connectors plug in at the front of the unit, the connection to a PAC120/PAC340 system is via the
EtherCAT E-bus interface on the left side. Additional PACHC and PACIO modules can be connected via the right

EtherCAT E-bus interface under the removable cover.

13

Pin ) Alternatively function : Pin
Assignment Assignment
row 0 ] EnDAT row 1
0 AIN_I/U_0+ AIN_I/U_2+ 0
1 AIN_I/U_0- AIN_I/U_2- 1
2 AIN_I/U_1+ AIN_I/U_3+ 2
8] AIN_I/U_1- AIN_I/U_3- 3
4 Supply voltage position feedback system 0 V Supply voltage position feedback system 0 V 4
51 Supply voltage position feedback system Supply voltage position feedback system 51)
5V /150 mA 5V /150 mA
6 Encoder 0_A+ SSI_CLK+ EnDAT _CLK+ |Encoder_1_A+ 6
7 Encoder 0_A- SSI_CLK- EnDAT_CLK- Encoder_1_A- 7
8 Encoder 0_B+ SSI|_DAT+ EnDAT_DAT+ |Encoder_1_B+ 8
9 Encoder 0 B - SSI_DAT- EnDAT_DAT- Encoder 1 B - 9
10 Encoder_0_N+ EnDAT_CNT+ |Encoder_1_N+ 10
1 Encoder_ 0 N - EnDAT_CNT- Encoder_1_N - 11
12 AOUT_I/U0+ AOUT_Il/U2+ 12
13 AOQOUT_I/U0- AOUT_I/U2- 13
14 AOUT_I/U1+ AOUT_I/U3+ 14
15 AOUT_I/U1- AOUT_I/U3- 15
L+ L+ 24 VDC L+ 24 VDC L+
L- L- 0V L- oV L-

) The 5V supply voltage for the position control is only present at pins 0-5 and 1-5 if a digital encoder is configured.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC
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4.6 Indicators and Controls
4.6.1 Indicators
The status LEDs indicate the status of the PACHC module.

Device Description

EtherCAT Run
Status LED flash code Explanation
Init off Status: Initialising, no data exchange
Pre-Op off/green 1:1 Status: Pre-operational, no data exchange
Safe-Op off/green 5:1 Safe operation, inputs readable
Op green, on Operational, unrestricted data exchange

Device status

Status LED flash code Explanation
Ok green, on No error
Error flashing red Connection error
Start, error red, cont. light Module not initialized
Power supply
Status LED flash code Explanation
On green 24V DC available
Off off 24V DC not available
Analogue inputs
Status LED flash code Explanation
Ok green, on No error
Error red Connection error, outside of the permissible value range

Diqital position control systems

Status LED flash code Explanation
On green Input signal high
Off off Input signal low
Analogue outputs
Status LED flash code Explanation
On green Analogue output active
Off off Analogue output inactive

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC
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Operation

5. Operation
This chapter describes the configuration and commissioning for the operation of the PACHC on a PAC module.

5.1 Installation
5.1.1 Mechanical Installation

> PAC120 / PACHC / PACIO modules are intended for mounting rail installa-
tion (DIN EN 50022, 35 mm x 7.5 mm).

To snap on a single module

> Push up the module against the mounting rail from below, allowing the met-
al spring to snap in between mounting rail and mounting area as illustrat- a
ed.

> Push the module against the mounting wall until it snaps in.

To interconnect two modules

> After snapping on the first module to the rail, snap on the second module
about 1 cm away towards the right of the first module.

> Push the second module along the rail towards the first module until you
hear the locking device snap in. _
Figure 1:

To disconnect two modules Rail mounting of module

> Push down the unlock button (see Figure 2) of the module that you wish to
disconnect from the module to the left of it.

> Push both modules away from one another until they are about 1 cm apart.

g
’ﬁ'
ﬁ
g
#

?’
7
[
Unlock '4
Z
.
To take down a single module 4 ﬁ
> Push the module up and against the metal spring located on the underside ﬁ
of the rail guide. ?
> Tip the module away from the rail as shown in the illustration. : ﬁ
> Pull the module down and out of the mounting rail. "'é
?
]
%
%
]
Figure 2:

Uninstalling a module

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC Hydraulic Valve Systems Division Europe
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Installation position

The mounting rail is mounted horizontally, the socket connectors of the modules face forward. To ensure sufficient
ventilation through the convection slits of the modules, the minimum distance of 20 mm upwards and 35 mm down-
wards to neighbouring units and control cabinet surfaces must not be undercut. The lateral distance to third-party
devices and control cabinet surfaces must not be less than 20 mm.

P ————

[ O R R |

NOTE

Order of modules in the PAC system

To ensure smooth functioning of the entire PAC system, arrange the PAC modules according to their E-bus load so that the mo-
dules with the greatest E-bus load are arranged directly after the head module (bus coupler or controller). Observe the maximum
bus load of the head module.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC Hydraulic Valve Systems Division Europe
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5.1.2 Electrical Installation

CAUTION
@ Dangerous failures due to incorrect power supply
The unit can be damaged or destroyed by an incorrect voltage supply and dangerous failures can occur.
Measures to avoid:

- For the 24 V DC supply of controllers or bus couplers, we recommend using PELV/SELV-capable power supply units in ac-
cordance with EN50178 or EN60950-1.

- Ifthe power supply is earthed (PELV system), only an earth connection with GND is permissible. Earthing variants in which the
earth is connected to +24 V are not permitted.

- Furthermore, you must note that only a maximum voltage U max. < 33 V may act on these modules, even in the event of a
fault. If you cannot exclude this risk, external fusing of the power supply is mandatory..

- To ensure trouble-free operation, the supply lines of a PAC module block must be laid in a star configuration with the shortest
possible lines from a central supply connection.

Earthing
Connect the PACHC modules to earth by attaching the metal housing to functional earth.
Since the functional earth connector dissipates HF currents, it is of utmost importance for the module's noise immunity.

HF interference is dissipated from the electronics board to the metal housing. The metal housing therefore needs to
be suitably connected to a functional earth connector.

You will normally have to ensure that

» the connection between module housing and DIN rail conducts well,
» the connection between DIN rail and switching cabinet conducts well,
» the switching cabinet is safely connected to earth.

In special cases, you may attach the earth wire straight to the module.

Attach cable shield here

M3x5 bolt connection

>

Connect the DIN rail
to functional earth

Earth wires should be short and have a large surface (copper mesh). Refer to http://en.wikipedia.org/wiki/ground_
(electricity) for further details

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC Hydraulic Valve Systems Division Europe



18
Installation

Module interconnection

The PACHC modules electrically connect by completely pushing the modules together. This automatically connects
them to the EtherCAT bus system and supplies power to the EtherCAT communication modules. PAC120 is always
the first module of a PACHC/PACIO block.

Please note that the power supplied by PAC120 limits the number of PAC modules you may connect to a single block.
Logic Power Supply (24 V DC)

Power to the logic circuitry is supplied through lines L+ and L- of the module plug.

CAUTION
@ Risk of electric voltage

Supply voltages outside of the admissible range may destroy the unit.
- Before turning on the supply voltage, verify that it is within the admissible voltage range.

5.2 Development Environment CODESYS V3.5
Installing CODESYS V3.5 on the Project Engineering PC

CODESYS V3.5 is based on a CODESYS V3 runtime system and is a device-independent system for programming
control units. It conforms to standard IEC 61131-3 and supports all standardized IEC programming languages plus
the integration of C code routines and object-orientated programming.

In conjunction with runtime system CODESYS Control Win V3 it also allows the use of "multi-device" and "multi-ap-
plication" programs. Owing to its component-based architecture, it supports customer-specific
configurations of and extensions to the user interface.

Before installing CODESYS V3.5, please read and take note of the system requirements: ‘
Windows XP /7 / 8/ 10, appropriate PC hardware matching the Windows version installed.
CODESYS

Device Description

Before the IEC 61131-3 development tool CODESYS V3.5 can be used to operate a device, the device and its prop-
erties are to be made known to the runtime system.

A separate plug-in, the Device Repository, provides the local system and your projects with the device definition
management functions. Among other features, it contains commands of category devices which you will normally
find in the Tools menu.

> Open the Tools menu and pick Device Repository...
> Screen Device Repository is displayed
> Expand the tree with the name “Control Units (PLC)”

The Device Repository hosts the descriptions of all devices currently installed on the local system and makes the
devices available for programming in CODESYS. Devices are installed in and uninstalled directly from the Device
Repository.

The screen “Device Descriptions Installed” displays the “Name”, “Vendor” and “Version” of every device that is cur-
rently installed. Click on the plus and minus signs to expand or collapse the "branches".
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5.2.1 Installing Device Descriptions and Libraries via Package

The required device descriptions and libraries as well as sample programmes and application templates for the
PAC120 and other PAC modules such as the PACHC are combined in a package and can be installed together. This
simplifies handling considerably compared to the steps in 6.1.1 and 6.1.2.

For installation, the package manager must be available within CODESYS and must be installed from the CODE-
SYS homepage if necessary.

- Open the 'Package Manager' in the "Tools' menu.
- Click on 'Install’
- Select the package file on your computer and click on Open.

The PAC120+PACHC package can be found on the product homepage
http://www.parker.com/PAC120

The sample programs (templates) can be opened under "New Project" after the package has been installed.

=] New Project x
Categories Templates

«{J Libraries &
5 [ PAC120_PSD_Templates » [ B

{3 Basic PACI20HC_APP_2 ... PACI20HC_APP_2_...
=-{ 4 PAC120HC Templates

-
{_ Basic
¥ [
{1 Projects ‘ ‘

PAC120HC_APP_4_... PACI20HC_APP_FR...

PAC120HC App 2 Axes Simple Movement via Profinet/EtherCAT

Name  [PAC120HC_Projecti |

Location | ...

OK Cancel

The corresponding tree structure with the associated devices is already preconfigured in the templates.

Devices - 3 X
= [ PACLIHC. Project? |
= [ Device (PAC120-PXX01-3X-XXXX )
= g'lﬂ PLC Logic
= £} Application
+-1J) Trace

m Library Manager
[8) Pic_rrG (PRG)
= R Recipe Manager
@, pacHc
= (# Task Configuration
= & EtherCAT Task
&) PLC_PRG
=8 vIsU_TASK
@ VisuElems. Visu_Prg
+ &? Visualisierungsmanager
&) PACHC_Setup
= [ EtherCAT Master (EtherCAT Master)
= [l Pac120_BusCoupler (PAC120 BusCoupler)
= [ Hydraulic_Controler_Parker_drives_PACHC_460_01 (Hydraulic Controller Parker drives (PACHC-460-01))
HEF Parker_HydraulicControl_1 (Parker_HydrauficControl_1)
Hi¥ Parker_HydrauicControl_2 (Parker_HydraulicControl_2)
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5.2.2 Installing Device-specific Libraries

Installation

Similar to the device description files, CODESYS keeps libraries in a dedicated repository, i.e. the Library Reposito-
ry in this case. The following device-specific libraries are available for PACHC:

- PKR_PACHC

- SM3_Drive_ETC_Parker_HydraulicControl_ltfs
> Open the Tools menu and pick Library Repository
> The Library Repository dialog is displayed

ﬁ] Library Repository

Location System

Installed libraries:

Company | {All companies)

{C:\ProgramData\CODESYS Wanaged Libraries)

(7] Edit Locations...

Install...

Uninstall

7 %Z {Miscellaneous)

+ L.AC3IJ ParameterAccess  Fan
£ [! AC30 Parameter Sync

* L.AC3IJ Parameters Far
t. [! AC30SoftMenus  Zan
* L! AC30 SoftParameters
+ [! AC30Standard  Farker Hannifin
% [l ac30 winder Blodks
+ [! ParkerSM_Template
+ [! Parker_SoftMotion_Interface
+- [l PrR_PAC120 System  Parker:

£

E ;
Export...

Find...
Details...

> Trust Cerfificate

Group by category

Library Profiles...

Figure: Library Repository

Dependencdies. ..

Close

Click on “Install’... to install a new library in the local system and make it available for use in the programming system.

Browse to the location where your libraries are saved. The default filter is “Compiled Libraries” (*.compiled-library)
which is the format in which libraries are normally made available. Choose the library you wish to install and click on
“Open”. Once installed, the library will appear on the tree “Installed Libraries”.
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5.2.3 Using the Project Templates

The PAC120HC package on the Parker website for the PAC contains project templates for various applications that
can be used as a starting point for your own programme development.

The templates from the PAC120HC package are displayed under File New Project.

"] New Project *
Categories Templates
{1 Libraries =
- PAC120HC_Templates ®» [ B
il Application PAC120 1xPACHC  PAC120_ZxPACHC
i Projects

PAC120HC Template 1 to 2 axes |

Name PAC120HC_Project |

Location |C:'|,L.Isers'|,R899639'|,Dncumen13 V|- o

In the project template, the complete device tree consisting of one PAC120 and one PACHC (PAC120_1xPACHC) or
one PAC120 and two PACHCs (PAC120_2xPACHC) is already included and no longer needs to be created manu-
ally. In addition, the template also adds the visualisation for the PACHC set-up and trace settings to the application.

=5 PACIZOHC Project] =
=[] Device (PAC120-PXX01-3X-XX-XX )
=B PLC Logic
=i} Application
=42 Trace
ﬁ.'-?‘ Overview
; @5 Position
@.ﬁ Pressure
E.ﬁ Speeds
ﬁ] Library Manager
PLC_PRG (PRG)
+ ﬁ Recipe Manager
= @ Task Configuration
=28 EtherCAT_Task
H] pLC_PRG
=& vIsu_TasK
@ VisuElems. Visu_Prg
* Visualisierungsmanager

How the device tree is set up without a template and how further components can be added to it is described in the
following chapter.
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5.2.4 Adding PACHC (offline)

EtherCAT devices can also be added offline.

»  Click with the right mouse button on the device “PAC120_BusCoupler”
* Select option “Add Device”

| Devices > 0 X
=5 AXPSWI01600 -
= [fl Device (PAC120-PXX01-35-XX-XX )
=B rLe Logic

+-1C; Application
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master)
[l PACIO_Buscoupler (PAC 120 Runrannlan

¥ Cut

Copy
', Paste
> Delete

Refactoring 2
Properties...

Add Object
) Add Folder...

| Apd Device..
In?%rt Device...

Disable Device
Update Device...
[1  Edit Object
Edit Object with...
Edit 1O mapping
Import mappings from CSV...

Export mappings to CSV...

» Select Parker Hannifin as vendor and select the Hydraulic Controller (PACHC-460-01). Then click “Add Device”.

+ The PACHC module will be added to the project tree and the required libraries will be installed. Additionally, two
axes with the name “Parker_HydraulicControl_x” are created and inserted into the object tree below the device.
If you click with the right mouse button on the axes and select “Rename” you can change the name. These axis
names will be used in the application program as reference for the function blocks and for accessing to axis ob-
jects.

If you want to use the 3S SoftMotion, select “Hydraulic Controller Softmotion drives (PACHC-460-01)” instead of “Hy-

draulic Contoller (PACHC-460-01)". In this case both axes are named ,SM3_Drive_ ETC_Parker_HydraulicControl_x".
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5.2.5 Communication

PACHC is completely parameterized and operated via the EtherCAT interface. The device does not have an addi-
tional interface so that all parameters required during the configuration or for the runtime of the IEC program are ex-
changed via the bus interface. The application program can access all PACHC parameters via SDOs.

All parameters can be stored fail-safe on the device. This requires an additional storage command.

Parameters can be read and written either directly in the development environment via the configuration tool or via
parameter lists (recipes).

The most important input and output values are transmitted cyclically. The default mapping contains all important
values. Values which are not included in the PDO mapping are transmitted as SDOs only if necessary. CAN over
EtherCAT (CoE) is the protocol being used.

PACHC supports device profile CiA 402: Device profile for drives and motion control. In addition to the objects ac-
cording to CiA 402, further manufacturer-specific objects are implemented which are required for the functions of
the Parker library PACHC.

5.2.6 Control Values

For controlling the PACHC, control value like e.g. command values from the PAC or a comparable EtherCAT Mas-
ter controller are cyclically transmitted to the PACHC. These values are marked with the prefix Rx.

5.2.7 Status Values

Status values are values which describe a certain status or condition of the device respectively drive. All parame-
ters sent from the PACHC to the EtherCAT Master contain the prefix Tx.
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5.3 Configuration

Configuration and setup of the hydraulic axes connected to the PACHC is carried out via the PACHC_Setup visuali-
zation page. When using the sample programs as described in Chapter 5.2.1, the PACHC_Setup visualization page
is already created (in a sample program with two PACHC modules, two pages, PACHC_Setup_1 and PACHC_Se-
tup_2, are created accordingly). If several PACHC modules are used, the necessary additional configuration inter-
faces can be added as follows: Duplicate the visualization page from the sample program by copying and pasting it
back under "Application”. Similarly, duplicate the existing WebVisu under "Application Visualization Manager". Then
select the previously added visualization under "Start visualization" and change the name of the website.

Devices > 3 X ih Setup_1_1 x
= 3] PACI20HC_Project3 - .
= () Device (PAC120-PXX01-3X-XX-XX ) Start visualization |PACHC_Setup_1 |
= B0 pPLC Logic Name of .htm file [pachc_setup_1 |
=Q Application [ useas default page
+-J) Trace d
i) Library Manager Update rate (ms) [200 |
i@i] PLC_PRG (PRG) Default communication buffer size ISCIUOEJ |
+ ﬁ Recipe Manager
i E Task Configuration ShowUsed Visualizations
- f&] Visualisierungsmanager Seing S
&8 setup_1 () Fixed (@) Isotropic () Anisotropic
& setup_1.1 Use scaling options for dialogs
8 setup_2 Client width 1280
& PACHC_Setup_1
,B PACHC_Setup_1_1 Client height 1024

@] pACHC_Setup_2

+ (4] EtherCAT_Master (EtherCAT Master) Presentation Options

[v] Antialiased drawing

Default Text Input
Input with Keyboard N

The link to the corresponding PAC module is created by double-clicking anywhere in the opened visualization. The
"Properties" window is displayed on the right, where you can enter the name from the device tree under "Referenced
visualizations" or select it by double-clicking in the menu.
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@] PACHC Setup_1_1 X - m _ 5
== w| TFiter = | Wsortby « #lsortorder « [F] advanced
- Property Value
Eiement name | GenBleminst 2
Type of element Frame
. Cippng O
[ ] L Show frame No frame
Scaling type Arisotropic
Deactivate the background drawing O
L et comvume = References LConhgure.{
= PACHCPACHC_ Satup o
II PACHC Hydraulic_Controller_Parkes_crives_PACHC_460_01
smartar M .
] + Position
Farer
+ Canter
AlnD: %3.2f% :: + Coloms
Aln1: %3.2f% " +
e
Aln2: %3.2% " Gl
7 mw + Tedt properties
Alnd: %3.27% :: + Absolute movement
AOQutD: %3.2% " l PA } + Relative movement
: = gk " 19 - + Text variables
: 11
AQutl: %3.2f% s b 75.2f bar # Dynamie teste
AQut2: %3.2f% :: 1 + Fontvariables
AOCutd: %3 . 2f% " ' ey . :
:' This property contains the name of the instance thet will represent the selected visuel elementin the visuelization.
—— i
 — ¥ I
rea 100 M v
>

&) veuskzation Toobox |5 Properties 3 ToolBox

The configuration interface can be used either within CODESYS or via a standard web browser.

Devices ¥ B X

@] PACHC Setup X

= [ PACIHC Froject? Bl
= Deies [connected] (PACE20-PXD1-3X00XK ]
= 8 PLC Loge
* ) Trace
m Library Manager
8] Puc_PRG (PRE)
+ W, Recpe Manager
= (@ Task Configuration
= G EfhwrCAT Task
&) pc_pro
= O g visu_TAK
&) visuBlems. Visu_Prg
+ f] veuslserungamanager
&) pacc_set
& 03 (5] EherCAT Master (EtherCAT Master)

Configuration

Optimization

ADutd: 0.00%
ADut1: 0.00%
ADut2: 0.00%
ADUTY: 0.00%

Mo error

Actual force: 0.000 kN
Demand force: 0.000 kN

Actual position: 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0.000 mmis
Demand velocity: 0.000 mm's

=]

0,03 bar

Y

Valve command: 0.00 %

To use the configuration page within CODESYS, connect to the PAC120/340 and open the inserted visualization
from the project tree with a double-click.
In the web browser, enter the IP address '8080/name_of website.htm' to launch the configuration page. The address
of the PAC120 or PAC340 used must be entered as the IP address. With the permanently stored IP address in the
delivery state, this would be http://169.254.116.116:8080/pachc_setup.htm, for example

The IP address can be read out in CODESYS (Device — Log). The factory setting of the IP address can be found
in the respective PAC device documentation.
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] pevice x -
Communication Settings |f.?-‘ 0 warning(s) |B 0 error(s) |E 0 exception(s) | € 457 information(s) |G}0dehug message(s) <Al components> - Logger <Defaultloggers - S ﬁf
[ offlinelogging [] UTC time
Applications
Severity Time Stamp Description Component i
Backup and Restore i) 18.03.2020 11:02: 10 Metwork interface BIkDrvTcp at router 10 registered CmpRouter
L] 18.03.2020 11:02:10 Local network address; 172.25.87.191 ‘ CmpBIkDrvTecp
5 [ 18.03.2020 11:02: 10 Provider CmpOPCUAPfSviderlecVarAccess with Version 0x3050d00 registerd at the OPC UA server. CmpOPCUASErver
Log Li] 18,03.2020 11:02:10 Provider CODESYS_DefaultProvider with Version 0x3050d00 registerd at the OPC UA server, CmpOPCUASErver
il 18.03.2020 11:02:10 CmpOPCUAServer

In both cases, there must be an active project on the PAC120/340 and the device must be in the Run status. An ex-
ample program can be loaded as a template from the product homepage https://ph.parker.com/de/de/electrohyd-
raulic-control-module-series-pachc.

To start configuring the PACHC, click the "Configuration" button.

Axist -

Actual force: 0.000 kN
Demand force: 0.000 kN

Cylinder Aln0: 0.00% [

Feedback Alni: 0.00% T Actual position: 0.000 mm
::5‘,::: Aln2: 0.00% Demand position: 0.000 mm

m [ Power off [ No error

" Actual velocity: 0.000 mm/s
Aln3: 0.00%
Pressure " Demand velocity: 0.000 mm/s

tr d
— AOut0: 0.00% i
Force AOut1: 0.00% 0.00 bar OO
transducer
AOuL2: 0.00%
Valve AQut3: 0.00%

¥

Valve command: 0.00 %

Load from Download to
PACHC PACHC

If an existing device configuration is to be changed, it must first be read. All setting values are read from the device
with the "Load from PACHC" button.

The individual configuration steps are described below.
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5.3.1 Unit
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All values are displayed, as far as meaningful, in physical units. Metric system with units bar, kg, m, mA, N and V

is used.

5.3.2 Direction Sense

The direction sense of the PACHC was defined that the cylinder extends at increasing displacement signal. For this
purpose, one volume flow is directed to the larger area of cylinder (A) and a volume flow drains from the smaller
area (B). If the larger area of the cylinder (A) is pressurized and the smaller area (B) is relieved, the cylinder gener-

ates a positive force.

In both cases the valve opens P to Aand B to T at a positive command signal.

Position signal

 —
0 + I Motion / Force
| - +
|
A B
1
I I
pl 1

Command signal

The direction of the position measuring system and the valve can be changed in the configuration so that the beha-
vior corresponds to the above definition.

5.3.3 Application

Application

Application type Cylinder + 4/3-way valve |~

Max. supply pressure [bar]
Max. mass [kg]

Force/Pressure Ctrl. Force control (pA +pB) |~

R

Application type

The application type selects the representation of the hydraulic system in the configuration tool

Max. supply pressure

Value describes maximum supply pressure during normal operation. It is used to calculate the maxi-
mum velocity gain of the valve

Max. mass

This value defines the maximum mass including piston rod to be moved by the cylinder. Value is need-
ed for the natural frequency calculation of the axis.

Force-/pressure controller

Via this drop-down menu the type of force-/pressure controller is selected. Either force, differential pres-
sure depending on area ratio or pressure pA or pB can be controlled.
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5.3.4 Cylinder

Installation

Cylinder

Piston diameter [mm]
Rod diameter A [mm]
Rod diameter B [mm] 25

Total stroke [mm] 300.00
Orientation [°]
Max. speed [mm/s] 2000

No. of Cylinders [1]

el

Cancel

=N

—

Piston diameter [mm]

Value indicates piston diameter of the cylinder.

Rod diameter A [mm]

Value indicates rod diameter on the side with larger cylinder area. For differential cylinders value is zero.

Rod diameter B [mm]

Value indicates rod diameter on the side with smaller cylinder area.

Total stroke [mm]

Value indicates max. cylinder stroke. The actual value is usually significantly smaller.

Orientation [°]

Value indicates the cylinder orientation angle in degrees. 90° means that the cylinder in a vertical po-
sition and the piston rod (side B) is facing up.

Max. speed [mm/s]

Value indicates the max. permissible cylinder speed. During operation, PACHC is monitoring the set
and actual cylinder speed. If the permissible speed is exceeded by more than 10 %, PACHC triggers
an error reaction.

No. of cylinders

If several cylinders are operated in parallel on an axis, the number of cylinders can be inserted here.
PACHC calculates the total area which is used for the calculation of force based on the number of cyl-
inders and the indicated diameters. Default value is “1”.
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5.3.5 Position Feedback System
Encoders with the following interfaces can be used as position feedback system:

SSI Binary

SSI Gray Code
Encoder TTL

Encoder HTL
Encoder RS422
EnDat 2.2

Analog

EtherCAT (via Master)

5.3.5.1 SSI Binary / SSI Gray Code

Position feedback

Feedback type SS| Gray code -

Resolution [mm] 0.00500

Word length [bit] 24

Update rate [us] 100

Baud rate [kBit/s]

Invert direction sense

; E

(o o

(S

Resolution

Indicates the conversion factor length unit per increment of the position feedback system.

Word length

Indicates the telegram length of the encoder in Bit.

Update rate [us]

The update rate defines the timing of the data transmission between encoder and PACHC.

Baud rate [kbit/s]

Determines the data transmission rate between encoder and PACHC.

Direction sense

Invert direction sense.

If the movement direction deviates from the predefined direction sense, it can be inverted via the pa-
rameter Invert Direction sense. Value “1” means that inversion is activated.
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5.3.5.2 Encoder TTL / Encoder HTL / Encoder RS422

Position feedback

[

Hyd. Controller

Encoder TTL B

Feedback type

Resolution [mm]

Invert direction sense

(o ) (o

@060

PACHC-460-01

Installation

Resolution

Indicates the conversion factor length unit per increment of the position feedback system. With encod-
ers TTL and HTL, PACHC analyzes all 4 edges of the measuring tracks and calculates the sensor sig-

nal internally with a four times higher resolution.

Direction sense

Invert direction sense

If the movement direction of the position feedback system deviates from the predefined direction sense,
it can be inverted via the parameter Invert Direction sense. Value “1” means that inversion is activated.

5.3.5.3 Analogue Encoder

Position feedback

Feedback type Analogue |3 l:'
Hyd. Controtler
Interface Not used | - | I
— G
Input signal type 0..10v g [

Position min. [mm]

T
0.000 "
T

Position max. [mm]

0

1

T 2

0.000 n 3
(1] 4

5

6

7

8

Signal min. [V or mA] | 0.000 e o
T "
Signal max. [V or mA] 0.000 i b
T 14
Invert direction sense : :' L
v

g

[ %

00 Q@0

{ OK } [ Cancel J PACHC-460-01

Interface

Analogue interface to which the sensor is connected.

Input signal type

Signal type of the sensor output signal. Current and voltage sensors can be used.

Position min. [mm]

Minimum feedback position

Position max. [mm]

Maximum feedback position

Signal min. [mA or V]

Minimum feedback system output signal

Signal max. [mA or V]

Maximum feedback system output signal

Direction sense

Invert direction sense

If the movement direction of the position feedback system deviates from the predefined direction sense,
it can be inverted via the parameter Invert Direction sense. Value “1” means that inversion is activated.
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5.3.5.4 EtherCAT Encoder
It is possible to transmit the actual position also directly via the EtherCAT bus from EtherCAT Master to the PACHC.

Please note that the actual value is delayed if the actual position is transmitted via the EtherCAT bus. This delay has a negative
impact on the overall dynamic of the control axis and thus on the position and/or force/pressure control.

Position feedback
Feedback type EtherCAT B |:|
Hyd. Controller

Resolution [um]

Please write actual position to:

AxisX_i32_ExternalPositionValue

and add the object to the RxPDO mapping
the PACHC

Invert direction sense

—
[-—

o ) (o ]

Indicates the conversion factor length unit per increment of the position feedback system. Typically, the
actual position is transmitted via the EtherCAT bus in unit mm so that resolution = 1 can be selected.

Invert direction sense

Direction sense If the movement direction of the position feedback system deviates from the predefined direction sense,
it can be inverted via the parameter Invert Direction sense. Value “1” means that inversion is activated.

Resolution
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5.3.6 Pressure Sensors

Pressure sensors can be used for pressure or force control. If pressure sensors are used for force control, the result-
ing force is calculated on the basis of cylinder area A and B and the pressures in the cylinder chambers pA and pB.

Up to 4 pressure sensors per axis can be parameterized. The logical assignment is shown in the following figure.

Logical layout of pressure sensors 1

==

Up to 4 analogue pressure sensors for both control axes available on the PACHC can be connected to the PACHC.
Optionally the actual pressure value can be transmitted from EtherCAT Master to PACHC via EtherCAT bus.

Note
Please note that the actual value is delayed if the actual position is transmitted via the EtherCAT bus. This delay has a negative
impact on the overall dynamic of the control axis and thus on the position and/or force/pressure control.

At constant pressure at one port, a pressure sensor can be omitted and instead a constant pressure value can be
preset.

Pressure transducer pA

Hyd. Controller

B EtherGAT Run
-

U 1J)

Interface IN2 (pin 0 + 1, right)

Input signal type 0.10V

0
Pressure min_ [bar] 0.000 :Pﬂ_\“r
n
Pressure max. [bar] 400.000 :: ;
T 3
Sensor signal min. [V or mA] 0.000 :: ;
i [
Sensor signal max. [V or mA] ‘ 10.000 ‘ :: :
T ]

Constant pressure [bar] 0.000 T 12

!

— -
OK ] [ Cancel o) ,_; ) 0‘
PAGHC 4001

Interface Interface to which the sensor is connected.
Input signal type Signal type of the sensor output signal. Current and voltage sensors can be used.
Pressure min. [bar] Minimum pressure
Pressure max. [bar] Maximum pressure
Sensor signal min. [V or mA] Minimum pressure sensor output signal
Sensor signal max. [V or mA] Maximum pressure sensor output signal
Constant pressure If no sensor is connected but pressure is known and constant, it can be preset as constant value.
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5.3.7 Force Transducer
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To achieve a better control accuracy, a force transducer can be used for force control instead of pressure transduc-
ers. If a force transducer is parameterized, it is used for calculation the actual force. In this case the pressures of
the optional pressure transducers are no longer used for the actual force calculation.

The actual force value can be read in either via one of the 4 analogue inputs or via the EtherCAT bus.

G
Please note that the actual value is delayed if the actual force value is transmitted via the EtherCAT bus. This delay has a nega-
tive impact on the overall dynamic of the control axis and thus on the force control.

Force transducer

Interface INO (pin 0 + 1, left)

Input signal type 0..10v

£ M9

Force min. [N] |

Force max. [N] ‘ 1ooo_uoo|

Sensor signal min. [V or mA] 0.000|

Sensor signal max. [V or mA] 10.000'

[ ox ][ o |

L1 0
[ 1] 1
L1 2
[ 1] 3
L1 4
L1 &
n 6
L1 7
(1} 8
L1 9
[ 1] 10
n "
L1 12
[ 1] 13
L1 14
n 15
L

L

Interface

Interface to which the sensor is connected.

Input signal type

Signal type of the sensor output signal. Current and voltage sensors can be used.

Force min. [N]

Minimum force

Force max. [N]

Maximum force

Sensor signal min. [V or mA]

Minimum force transducer output signal

Sensor signal max. [V or mA]

Maximum force transducer output signal
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5.3.8 Valves

Installation

For controlling a hydraulic axis, up to 4 valves can be operated at one PACHC. Within the application, various com-
binations are possible. For example, a drive can be controlled with different valves for piston and rod side or for po-

sition and force/pressure control.

The 4 valves can be partitioned arbitrarily on both axes. Valve outputs which are not used can be used as analogue

outputs in the IEC program.

Valve 0

Valve type:  4/3 way direction ctrl. valve (+100% = p —> B) | =

Command signal -10..10V v .:

Used in position controller +

Used in pressure controller v/

Valve port A: Cylinder port A \ v

Valve port B: Cylinder port B x|

ER

Valve type

Type of valve

The following types are available:

* 4/3 directional control valve (+ 100 %=p->A)
* 4/3 directional control valve (+ 100 %=p->B)
« 3/3 directional control valve (+ 100 %=p->A)
* 2/2 throttle valve

* Pressure valve

Command signal

Type of valve command signal

Current and voltage valves with the following input signals can be used:
-10..10 V

0..10V

4.20 mA

0..20 mA

EtherCAT

Used in position controller

The parameter is used to select whether the valve is controlled by the position controller or by the de-
fault value.

Used in pressure controller

With this parameter it is selected if the valve is controlled by the position controller or with the default value.

Valve port A

Value indicates the usage of the port in the application. Available are:
Cylinder port A

Cylinder port B

Supply pressure

Tank

Valve port B

Available are:
Cylinder port A
Cylinder port B
Supply pressure
Tank
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5.4 Optimization

The optimization is used to adjust the control parameters and thus to optimize the movement of the drive. The dis-
play is switched via the button “Optimization”.

Axis1 -

o
S
Ef
Z
E

Actual force: 0.000 kN

Position Demand force: 0.000 kN

Controller

Force |
Controller Aln0: 0.00% ‘ | .

Alnd: 0.00% Actual iti 0.000 mm
1 Demand position: 0.000 mm

Analogue
inputs Aln2: 0.00%

Aln3: 0.00%

AOuUtD: 0.00% l

AQuti: 0.00% N 0.00 bar
AQutz: 0.00%
AQutd: 0.00%

Actual velocity: 0,000 mmis
Demand velocity: 0.000 mm/s

0.00 bar

Lineari-
zation

r

11
T T
[

Valve command: 0.00 %

. Load from
Write to flash PACHC

The function to be optimized can be selected with the left-side buttons and the corresponding parameter list is dis-
played. Clicking the button “Send parameters” sends the parameters to the PACHC. They are not automatically
saved on the device. To save the parameters please use the button “Write to flash”.

CAUTION
@ Writing the parameters to Flash can have a negative impact on the control performance because the sampling time of the control-
ler may be exceeded for a short period. It is recommended only to save values if both axes are in status “Power off”.

5.4.1 Controller Functions

PACHC has a controller each for position and force resp. pressure per axis. The movement commands of the PACHC
library automatically switch between both controllers. The controller command signal is aligned during switching to
accomplish a bumpless transfer at the controller output. The controller sampling time is 250 ps. The following figure
provides an overview on the device structure.

Profile Position >
- generator »  controller Linearization > %ﬁ:ﬁﬂuoe —>
axis 1 > axis 1
5 Controller
oy switching
ﬁ Ly Force/ axis 1 N
Actual_ values ,  pressure Tt § > Analogue |,
axis 1 controller > output 1
axis 1
Profile Position —>]
generator »[  controller Linearization 2 | Analogue |
0 ; . R output 2
@ axis 2 > axis 2
o Controller
‘Tt switching
Q axis 2
e Ly Force/ N
= Actual values ,|  pressure \finEsiziien 2 N Analogue |,
axis 2 controller output 3
axis 2 o
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5.4.2 Position Controller
5.4.2.1 Controller Structure

The position controller basically consists of a proportional controller with an integrator connected in parallel. To fur-
ther reduce the tracking error, feed-forwards for velocity and acceleration are available. In addition, velocity and ac-
celeration can be used as feedback.

Before feedbacks for velocity and acceleration can be used, signal qualities have to be tested and filter values must
be reasonably adapted. In case of insufficient signal quality, the control becomes unstable.

In typical applications usually only velocity feed-forward, proportional controller and integrator are used whereby the
integrator is often only deployed for fine positioning at small velocities and low tracking errors. If the actual velocity
value is lower than the velocity threshold for the I-part and the absolute value of the tracking error value is smaller
than the outer window and larger than the inner window, the integrator command value is changed. Otherwise the
output remains constant.

To prevent the wind-up effect, the integrator command value can be limited by an upper and lower limit.

In addition to the controller parts described above, an additional command value part can be activated in the appli-
cation program. For this purpose, the object ‘PosCitrIDisturbanceOffset’ can be used. It is not included in the Ether-
CAT standard mapping and needs to be added manually (>RxPd06).

Via an additional first-order filter at the controller output, the controller output signal can be additionally filtered to
prevent a high-frequency stimulation of the control loop.

Acceleration
feed-forward

acceleration I
—>
Velocity
feed-forward
velocit I
—>
Velocity Window |-Part Limit

threshold

A= T T

v

IEC
command value

P-Part + Filter
= Y
— SEEN
position + T — +
- -
Veloci
Differentiator Filter feedbatcyk
Actual —
— ]\ Tf L
Differentiator Filter A?::JE:;? "
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5.4.2.2 Setting Values

37

Start Position Controller | ( No error

P-Part [Ya/mm]

Optimization I-Part [%/s mm]

300000
0.00000

Pasition Inner Window I-Part [mm] [ 0.100 Actual force: 0.000 kN
Controller Quter window |-Part [mm] 5.000 Demand force: 0.000 kN

Force I-Limit positive [%]
Controller
I-Limit negative [%]
Analogue

10.000 |
L

Actual position: 0.000 mm

-10.000 |

inputs Vel. thershold I-Part [mmis] 2,000 Demand position: 0.000 mm

Lineari- Vel, Fead-Forward [%s/mm] 0550000 |
Acc. Feed-Forward [%s*mm] o.nunonun| o

Vel. feedback [¥s/mm)] 0.0000000 0.01 bar

zation

Filter velocity [ps]

Filter acceleration [ps] To00

Filter ctrl signal [ps]

Acc, feedback [%s"/mm] 0.0000000

Actual velocity: 0.000 mm/s
Demand velocity: 0.000 mm/s

7000
h 4

! | Valve command: 0.00 %

[ Send parameters 1o PAGHG

P-Part [%/mm]

Proportional controller gain Kp

I-Part [%/(s*mm)]

Integral controller gain Ki

Inner window I-Part [mm]

Inner tracking error window for the |-Part

If the absolute value of the tracking error value is smaller than this value, the command value part of
the integrator is not changed anymore.

Outer window |-Part [mm]

Outer tracking error window for the integrator

If the absolute value of the tracking error value is larger than this value, the command value part of the
integrator is not changed anymore.

I-Limit negativ [%]

Negative limitation of the command value part of the integrator
The command value is limited downward to this value.

I-Limit positive [%]

Positive limitation of the command value part of the integrator
The command value is limited upward to this value.

Vel. threshold [mm/s]

Velocity threshold of the integrator

If the absolute value of the actual velocity value is larger than this value, the command value part of
the integrator is not changed anymore.

Vel. feed-forward [%/(mm/s)]

Velocity feed-forward
With this factor the demand velocity is multiplied and added to the total command value of the controller.

Acc. feed-forward [%/(mm/s?)]

Acceleration feed-forward

With this factor the demand acceleration is multiplied and added to the total command value of the
controller.

Vel. feedback [%/(mm/s)]

Velocity feedback

With this factor the actual velocity is multiplied and subtracted from the total command value of the
controller.

Acceleration feedback [%/(mm/s?)]

Acceleration feedback

With this factor the actual acceleration is multiplied and subtracted from the total command value of
the controller.

Filter velocity [us]

Filter time constant of the PT1 filter of the velocity value.

Filter ctrl signal [ps]

Filter time constant of the PT1 filter at the controller output.

Filter acceleration [us]

Filter constant of the PT1 filter of the acceleration value.
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5.4.3 Force/pressure Controller
5.4.3.1 Controller Structure
The force/pressure controller is a PID controller with optional velocity feed-forward and force feed-forward.

Like the position controller, the force controller includes additional limiting functions for the integrator. If the abso-
lute value of the tracking error value is smaller than the outer window and larger than the inner window, the integra-
tor command value is changed. Otherwise the output remains constant. To prevent the wind-up effect, the integra-
tor command value can be limited by an upper and lower limit.

The velocity feed-forward allows the dynamic force/pressure control of forcibly guided drives (e.g. die cushion). By
means of the actual velocity, the velocity-dependent opening of the valve for the unloaded drive is calculated in par-
allel to the controller and added to the total command value. For controls with pressure valves or internally pressure-
controlled pumps the parameter should be set to zero.

Before the velocity feed-forward can be used, signal quality has to be checked and the filter value for the actual ve-
locity has to be reasonably adapted. In case of insufficient signal quality, the control becomes unstable. If no posi-
tion feedback system is connected or configured, the function cannot be used.

The force feed-forward allows the dynamic force/pressure control with proportional pressure valves and internal-
ly pressure-controlled pumps. In contrast to directional control valves, for these components the output pressure is
proportional to the command signal. By means of the demand value, the force feed-forward is calculated in parallel
to the controller and added to the total command value. For controls with directional control or flow control valves
the parameter should be set to zero.

If a valve is used for position as well as force/pressure control, it may happen in rare cases that the direction sens-
es of the two controllers do not match. By means of the parameter inversion the direction sense of the force/pres-
sure controller can be adapted.

In addition to the controller parts described above, an additional command value part can be activated in the appli-
cation program. For this purpose, the object ‘FCtrIDisturbanceOffset’ can be used. It is not included in the EtherCAT
standard mapping and needs to be added manually.

Via an additional first-order filter at the controller output, the controller output signal can be additionally filtered to
prevent a high-frequency stimulation of the control loop.

Force
feed-forward

>
—>
Window |-Part Limit
_> j — : — f —_
IEC command
P-Part Limit Filter
Y
3 %Q |, [ L
4
—>
Actual force
Velocity .
D-Part
@ feedback Filter
Actual
—> <+ <4+— valve
monitoring
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5.4.3.2 Setting Values

Optimization
Position
Controller
Force
Controller
Analogue
ts

in
Lin
zation
Reset

Force Controller
P-Part [%Junit]
I-Part [%/s"unit]
D-Part [%/s%unit]

[ 00000000 |
0.00000000]

39

0.0000000 .

Td [ps] 5000

Inner window |-Part [unit] 0.000000 |

Outer window I-Part [unit] 0.000000
I-Limit positive [%] | 10.000
0.0000000
Force Feed-Forward [/unit] | 0.0000000 :
o ]

I-Limit negative [%:]
Vel. feedback [%/mm/s]

Filter ctrl signal [ps]

Inversion [-]

Power off

Mo error

Actual force: 0.000 kN
Demand force: 0.000 kN

Actual position: 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0,000 mmis
Demand velocity: 0.000 mm/s

Cea

0.00 bar

Cee ]

0.00 bar

I A4

| Valve command: 0.00 %

[ Send parameters o PACHC

Load from
PACHC

P-Part [%/N]

Proportional controller gain

I-Part [%/(s*N)]

Integral controller gain

D-Part [%/(s*N)]

Differentiating controller gain

Td [ps]

Time constant of the D-Part
This value defines how fast the differentiating command value part of the controller is reduced.

Inner window I-Part [N]

Inner tracking error window for the |-Part
If the absolute value of the tracking error value is smaller than this value, the command value part of
the integrator is not changed anymore.

Outer window I-Part [N]

Outer tracking error window for the integrator
If the absolute value of the tracking error value is larger than this value, the command value part of the
integrator is not changed anymore.

I-Limit negative [%]

Negative limitation of the command value part of the integrator
The command value is limited downward to this value.

I-Limit positive [%]

Positive limitation of the command value part of the integrator
The command value is limited upward to this value.

Velocity feedback [%/(mm/s)]

Velocity feedback
With this factor the actual velocity is multiplied and added to the total command value of the controller.

Force feed-forward [%/N]

Force feed-forward
With this factor the demand value is multiplied and added to the total command value of the controller.

Filter control signal [us]

Filter time constant of the PT1 filter at the controller output.

Inversion

With this parameter the command value sign of the force/pressure controller can be changed. Value
“1” means inversion is activated.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



40

5.4.4 Analogue Inputs

To achieve a better signal quality, the analogue input signals can be filtered and controlled with an offset. Filter and
offset are used in the actual value calculation. The value’AlInX_AlnAcutualValue” includes the unfiltered value with-

out offset.

Installation

The filtering of the analogue input signals cannot replace the braid shield of the sensor cables. Please only use braid-

ed sensor cables to transmit encoder signals to the PACHC.

CAUTION
@ Too strong filtering causes an additional delay and phase shifting and can later make the control instable. Only filter the analogue
signals as strong as absolutely necessary.

Optimization
Position
Controller

Force
Controller

Analogue
inputs

Lineari-
zation

Write to flash

Analogue Inputs

ANO filter [ps]
AND offset [V or mA]
AN filter [ps]
AN1 offset [V or mA]
AN2 filter [ps]
AN2 offset [V or mA]
AN3 filter [ps]

AN3 offset [V or mA]

7000 |
0000 |
0.000 |

T000

0.000 :

Send parameters 1o PACHC

Power off

No error

Actual force: 0.000 kN
‘ Demand force: 0.000 kN

Cea

Actual position: 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0,000 mmis
Demand velocity: 0.000 mm/s

0.00 bar

Load from
PACHC

Cee ]

0.00 bar

I h 4

| Valve command: 0.00 %

ANO Filter [us]

Filter constant of the PT1 filter for analogue input O in unit ps.

ANO Offset [V or mA]

Offset to analogue input 0. The unit follows from the selected signal type.
This value is always added to the measured value before calculating the actual value (e.g. pressure pA).

AN1 Filter [us]

Filter constant of the PT1 filter for analogue input 1 in unit ps.

AN1 Offset [V or mA]

Offset to analogue input 1. The unit follows from the selected signal type.
This value is always added to the measured value before calculating the actual value (e.g. pressure pA).

AN2 Filter [us]

Filter constant of the PT1 filter for analogue input 2 in unit ps.

AN2 Offset [V or mA]

Offset to analogue input 2. The unit follows from the selected signal type.
This value is always added to the measured value before calculating the actual value (e.g. pressure pA).

ANS3 Filter [ps]

Filter constant of the PT1 filter for analogue input 3 in unit ps.

AN3 Offset [V or mA]

Offset to analogue input 3. The unit follows from the selected signal type.
This value is always added to the measured value before calculating the actual value (e.g. pressure pA).
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5.4.5 Linearization

Linearization follows to the controller output. It comprises a number of functions as briefly described below. The lin-
earization functions are separately available for each valve output. All settings have to be set individually for each
valve output used.

Pressure Command
=1 compensation Deadband signal limitation

ol i E

Pressure
compensation

-»%——» ’—

Position controller

.>
Controller
output

I
o
]
o
I
o

Force controller

i

Deadband

Position
1
[

Q
2
S

o

5.4.5.1 Direction-dependent Gain

With the direction-dependent gain, the unequal areas of a differential cylinder can be compensated. There are inde-
pendent gain factors for moving in positive or negative direction. Depending on the movement direction of the drive,
the controller output is multiplied with the positive or negative gain factor.

The gain factors are available separately for position and force/pressure controllers. Switching between the factors
is done automatically.

5.4.5.2 Inversion

If the direction sense of the valve does not match with the specification to extend the cylinder at a positive valve com-
mand signal, the command signal can be inverted. Depending on the selected valve type, this value is preset. In ad-
dition, the direction sense in the force/pressure controller settings can be changed separately for the force/pressure
controller if the direction senses of position and force/pressure controller do not match.

5.4.5.3 Deadband Compensation

If overlap valves are used and the overlap is not already adjusted by the valve electronics, they can be optimized by
use of the deadband compensation. Overlap and step sizes can be found in the technical data of the valves used.
The threshold is preset and can be adapted to the application.
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5.4.5.4 Command Signal Limitation

To reduce axis velocity, the command signal range for valve control can be limited by means of the output limita-
tion. Particularly during initial commissioning, a temporary limitation of the valve command value is useful to prevent
damage to the drive. The limitation has to be set for each valve respectively for each analogue output separately.

5.4.5.5 Settings

m Linearization valve0 Sower off [ Na smor
o Upper limit [%] [ 100.000
|
L. limit [% | -~
s ol L Actual force: 0.000 kN
Offset [%)] 1 Demand force: 0.000 kN
Linear:= Gain positive position [1] | i I
Lineari- Akinegaiive pooition i i Actual position: 0.000 mm
Gain positive force [1] | . Demand position: 0.000 mm

. " I Actual velocity: 0.000 mmis
Gain negative force [1 ! :
'z-:,’:;“;; b m | Demand velocity: 0.000 mmis
Inversion [enloff]

Deadband [on/off] | 0.00 bar 0.02 bar

Deadband A side [%]

Reset
Deadband B side [%]

Deadband Threshold [%]

A 4

| Valve command: 0.00 %

Send parameters to PACHE

Write to flash LOF:‘.:CTL%M

Upper limit of the valve command value
Command value is limited downward to this value.
Lower limit of the valve command value
Command value is limited upward to this value.
Offset for valve command value

Upper limit [%]

Lower limit [%]

Offset [%
%] This value is always added to the valve command value if the device is in status PowerOn.

Direction-dependent gain factor for the positive direction of the position controller

Gain positive position [n
2 o [n] If the command value of the position controller is greater than zero, it is multiplied with this factor.

Direction-dependent gain factor for the negative direction of the position controller

If the command value of the position controller is smaller than zero, it is multiplied with this factor.
Direction-dependent gain factor for the positive direction of the force controller

If the command value of the position controller is greater than zero, it is multiplied with this factor.
Direction-dependent gain factor for the negative direction of the force controller

Gain negative position [n]

Gain positive force [n]

Gain negative force [n
s [n] If the command value of the position controller is smaller than zero, it is multiplied with this factor.

With this parameter the sign of the valve command value can be changed. Value “1” means inversion
is activated.

With this parameter, the dead band compensation can be activated. Value "0" means deadband com-
Deadband [on/off] pensation is switched off. Value "1" means deadband compensation with constant zero in the dead-
band. Value "2" means deadband compensation with linearization in the deadband.

Compensation jump in positive direction

Deadband A side [%] If the valve command value is greater than the positive deadband threshold, this value is added to the
valve command value.

Compensation jump in negative direction

Inversion [on/off]

Deadband B side [%] If the valve command value is smaller than the negative deadband threshold, this value is added to
the valve command value.
Deadband threshold [%] Deadband threshold for positive and negative direction
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5.5 Monitoring and Error Handling

5.5.1 Error Response

PACHC is monitoring a number of internal and external errors. A complete list with all errors can be found in the ap-
pendix. In the configuration and also via the function block 'PACHC_SetErrorReaction' in the IEC program, error re-
sponses to the different errors can be set. The following options can be selected as error responses:

* No reaction

»  Stop, controller active

» Stop, controller inactive

With “No reaction”, error reaction and error message are deactivated. In this case the error is ignored.

With “Stop, controller active” an active positioning is ramped down to velocity zero via an adjustable ramp and then
the actual position is controlled.

With “Stop, controller inactive” an active positioning is ramped down to velocity zero via an adjustable ramp and then
control is deactivated. Depending on the hydraulic design, the axis hold position is left.

With active force/pressure control it is switched to “Stop, controller active” and to “Stop, controller inactive” to posi-
tion control and the actual velocity is — as described before — ramped down to velocity zero.

5.5.2 Tracking Error Monitoring

If the absolute value of the tracking error position respectively force/pressure leaves the selected tracking error win-
dow, the tracking error time starts. If absolute value of the tracking error is still larger than the tracking error window
after expiration of the tracking error time, the selected error reaction is triggered. If absolute value of the tracking er-
ror falls below the tracking error window, tracking error time is stopped and reset.

5.5.3 Travel Limits

PACHC is monitoring the travel limits in position and force/pressure control. If the travel limits are exceeded or un-
dercut, the selected error reaction is triggered.

5.5.4 Monitoring Maximum Speed

If the actual speed exceeds the maximum permissible speed, the selected error reaction is triggered. The monitor-
ing triggers the error directly without delay. This monitoring is only active if a position control system for the drive
was parameterized.

5.5.5 Monitoring Maximum Force

If the actual force exceeds the maximum permissible force, the selected error reaction is triggered. The monitor-
ing triggers the error directly without delay. This monitoring is only active if pressure sensors for pA and pB and/or
a force sensor were parameterized.
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5.5.6 Dialogue Position Monitoring

Menitoring

Pressure/
Force

Position monitoring

Error reaction
tracking error

Power off No ermor

No response

Tracking error window [pm] 0 I Actual force: 0.000 kN

Tracking error time [ms] | 1] |

Error reaction
travel limits

Travel limt min. [mm]

Travel limt max. [mm]

Error reaction
speed too high

Max. speed [mmis]

Position window [pm] 0

Position reached time [ms] 0 ¥

Demand force: 0.000 kN

Mo response -

[ I
Actual position: 0,000 mm
Demand position: 0,000 mm
Actual velocity: 0.000 mm/s
Demand velocity: 0.000 mm/s

0.00 bar

No response - -+ . -

2000 | 0.00 bar

Valve command: 0.00 %

| Send parameters 1o PACHC

Load from
PACHC

Tracking error window [um]

Maximum permissible tracking error
If the absolute value of the tracking error value exceeds this value, the tracking error time starts. If the
absolute value of the tracking error value undercuts this value the time is reset.

Tracking error time [ms]

Time to expire before a tracking error is triggered.

Travel limit min. [mm]

Travel limit in negative travel direction

Travel limit max. [mm]

Travel limit in positive travel direction

Max. speed [mm/s]

Maximum permissible drive speed

Position window [um]

Position threshold for “In position” message

If the absolute value of the tracking error value undercuts this value, the “Position reached” time starts.
If the tracking error exceeds this value again, time is reset.

Position reached time [ms]

Time to expire before message “Position reached” appears.

In the application program it can be queried via the variable AxisName.PositionReached if the demand position was
reached within the “In position” window and the “In position” time.
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5.5.7 Settings Force/Pressure Control

Start

Force

Aoeis]

Force monitoring

Error reaction
tracking error

Tracking error window
[N or mbar]

Tracking error time [ms]

Error reaction
force too high

Max. force [N or mbar]

Force window [N or mbar]

Force reached time [ms]

Send parameters to PACHC

No response

No response -

Paower off

45

—

Actual force: 0.000 kN
Demand force: 0.000 kN

Actual p 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0.000 mm/s
Demand velocity: 0.000 mm/s

Cen }

0.00 bar

Load from
PACHC

T h 4

s |

0.00 bar

I l Valve command: 0.00 %

Tracking error window [N or mbar]

Maximum permissible tracking error
If the absolute value of the tracking error value exceeds this value, the tracking error time starts. If the
tracking error value undercuts this value, the time is reset.

Tracking error time [ms]

Time to expire before a tracking error is triggered.

Max. force [N or mbar]

Maximum permissible drive force

Force window [N or mbar]

Position threshold for “Force reached” message

If the absolute value of the tracking error value undercuts this value, the “Force reached” time starts.
If the tracking error exceeds this value again, time is reset.

Force reached time [ms]

Time to expire before message “Force reached” appears.

In the application program it can be queried via the variable AxisName.ForceReached if the demand position was
reached within the “Force” window and the “Force reached” time.

5.5.8 Dialogue Error History

With the button “Error history”, the list of recent 32 errors can be read from the PACHC. Error ID, error message and
error time are displayed.

Error History

Error Time UTC  Error ID Error Message
20221215 15:55 29968 EBUS error
202212.1515:16 29968 EBUS ermor
2022.12.1515:14 |[ 29968 EBUS error
202212151513 29968 EBUS ermor
202212151510 |[ 29968 EBUS efror
202212131747 20754 Module under voltage
202212131058 |[ 29968 EBUS error
2000.01.01 00:01 20754 Module under voltage
202212131055 |[ 20754 Module under voltage
2022.12.1310:53 20754 Module under voliage
202212121752 |[ 20754 Module under voltage
2000.01.0102:43 20754 Module under voltage
2000.01.01 00.01 20754 Module under voltage
202212121331 20754 Module under voltage
2000.01.0100:18 |[ 24592 Walchdog (hardware reset needed)
20221212 12:53 20754 Module under voltage
202212121248 |[ 29968 EBUS error
2000.01.01 00:01 20754 Module under voltage
2022.11.2417:43 20754 Module under voltage
2022.11.24 1419 20754 Module under voltage
2022.11.24 1111 29968 EBUS error
2022.11.24 1024 |[ 29968 EBUS error
2022 11.221712 20754 Module under voltage
20221122 11:10 |[ 29968 EBUS error
2022.11.21 16:58 20754 Module under voltage
2022.11.2116:15 |[ 29968 EBUS error
2070.01.01 03:12 20754 Module under voltage
2070.01.0101:55 |[ 29968 EBUS error
2070.01.0101:53 29968 EBUS emor
2070.01.010152 |[ 29968 EBUS efror
2070.01.01 01:49 29968 EBUS emor
2070.01.01 01:49 0 No error
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5.6 Commissioning
The commissioning function can be used to support commissioning for position, force or pressure control.

m = bt

m . . Mo error

Configuration

Actual force: 0.000 kN
m Demand force: 0.000 kN
=3 3

Actual position: 0.000 mm

Demand position: 0.000 mm
Actual veloeity: 0.000 mm/s

Demand velocity: 0.000 mm/s

AQutD: 0.00% - .

AQuti: 0.00% 0.06 bar

AQutZ: 0.00% R W S—

AOuts: 0.00%

h 4

Valve command: 0.00 %

Write to flash

ower off ] No eror

Actual force: 0.000 kN

e Demand force: 0.000 kN
Force I

[

Actual position: 0.000 mm

Demand position: 0.000 mm

Actual velocity: 0.000 mm/s

Demand velocity: 0.000 mmis

AQutt: 0.00% 0.03 bar 0.02 bar

AOut2: 0.00% e ——

ADwt3: 0.00%

Valve command: 0.00 %

Write to flash
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Position:
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Values for manual operation (jog), for positioning between two positions with waiting time and for setting the zero
point of the axis can be set.

Optimization

Write to flash

Test movement Position

=4

Jog acceloration [mmis? | 100

Jog velocity [mm/s]

Jog jerk [mm/s?] [ ) %bb'_ '
10.000 |
100,000 |

Absolut positien 1 [mm]
Absolut position 2 [mm]
Demand velocity [mmis]
Demand acceleration [mm/s?]
Demand deceleration [mmis?]
Demand jerk [mm/s’]
Demand jerk decel [mmis7]
Waiting time [ms]

Homing moda [1]

Heming position [um]

Homing valocity [mm/s] o |
Homing acceleration [mm/s’) o |

[ = .

Setup Mode
On

No efror

Actual force: 0.000 kN
Demand force: 0.000 kN

|
L
| Actual position: 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0.000 mm/s
Demand velocity: 0.000 mmis
pB I

0.03 bar

h 4

| Valve command: 0.00 %

The control and regulation parameters are set under Optimization in order to optimize the movement of the drive
(see chapter 5.4 Optimization).

The commissioning mode is activated via the "Commissioning On" button.

CAUTION
@ The application program should be stopped to avoid affecting the two functions (a warning is displayed).

If the commissioning mode is activated, the corresponding functions can be activated.

Position

Test movement Position

Jog velocity [mm/s]

Jog acceberation [mmis?]
Jog jerk [mmis?
Absolut position 1 [mm]
Absolut position 2 [mm]
Demand velocity [mm/s]
Demand acceleration mmis?] ]
Demand deceleration [mm/s?] [
Demand jerk [mm/s7)
Demand jerk decel [mmis?]
Walting time [ms]

Homing mode [1)

Haming position [jm]

Homing velocity [mm/s)

Heming acceleration [mmis?]

Ne error

Actual force: 0.000 kN
| Demand force: 0.000 kN

[
Actual position: 0.000 mm
Demand position: 0,000 mm

Actual velocity: 0.000 mm/'s
Demand velocity: 0.000 mm/s

0.02 bar 0.01 bar

h 4

| Valve command: 0.00 %

=1

Setup Mode On/Off Starts or stops the setup mode

Power Controller is energised, changes from Power Off to Standstill
Stop Controller changes to stop

Jog- Manual operation (jog) in negative direction

Jog+ Manual operation (jog) in positive direction

Cycle Starts test movement, moves between 2 positions at set speed
Homing Sets the zero point of the axis

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



48
Installation

Force/Pressure:

Same as position, only the settings for the test movement are force/pressure and not position.

- Test movement Force || ower o No error

- Pressure/Force 1 [unit] | 1000.000

Fressurel Force Pressure/Force 2 [unit] 10000.000
Gradient [unit's] | 2000.000 | Demand force: 0.000 kN

Optimization Waiting time [ms] 3000 l I

Actual position: 0.000 mm
Demand position: 0.000 mm
Actual velocity: 0.000 mm/s
Demand velocity: 0.000 mm/s
[ [Cee ]

0.06 bar 0.05 bar

Actual force: 0.000 kN

A 4

| | Valve command: 0.00 %

Send paramaters 1o PACHC

Setup Mode On/Off Starts or stops the setup mode

Power Controller is energised, changes from Power Off to Standstill

Stop Controller changes to stop

Jog- Manual operation (jog) in negative direction with set gradient

Jog+ Manual operation (jog) in positive direction with set gradient

Cycle Starts test movement, moves between 2 pressures/forces with set gradient
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5.7 Saving and Loading Parameters

The PACHC parameters can be saved and loaded via the Recipe Manager in CODESYS and on the PAC Control-
ler. To this, add the Recipe Manager and a Recipe Definition to the object tree.

«  Click with the right mouse button on “Application”.

@ AXPSW101000.project” - CODESYS

File Edit View Project Build Online

Debug Tools Window Help

49

B E(S |0 o« ¥ B @ X |25 | R 9 M8 8- [ |# | Appliction Device PLC Logicl ~ OF & ) m N [[=

ANPSW 101000

= (] Device (PACL20-PXXO1-3X-KX-KX )

=l PLcLoge
=8 B
° #  Cut
=R
R Copy
-[g] | Paste
=8 TX  Delete
B
: Refactoring o
; e
Properties,
&
& o) AddFolder. Application...
@) p| [ Edit Object
1= [ EthercaT| Edit Object with... DUT...
E‘ PACH o L ogin External File...
& — = Global Variable List...
Delete application from device
Image Pool...
Interface...

POU...

BE<4eiDend OB

Text List..

Trace...

Bdabde

Alarm Configuration...

Data Sources Manager...

Network Variable List (Receiver)..
Network Variable List (Sender)...

Persistent Variables...
POU forimplicit checks...
Redundancy Configuration...

Symbal Configuration...

Trend Recording Manager...
Unit Conversien...

Visualization...

»  Click with the right mouse button on “Reciep Manager” and then “Add Object” -> “Recipe Definition”

@ AXPSW101000.project” - CODESYS

File Edit View Project Build Online

Debug Tools Window Help

P &S0 o % BEX|#MS N 978 (| ta [ & | Appliction [Device PLCLogic] ~ S S , w X [[= %

=B PLC Logic
= £} Application
#12) Trace
~ffi) Library Manager
[ PLC_PRG (FRG)

Device (PAC120-PXX01-3X-XXXX )

= ﬂ Recipe Manager
@, pacic
Task Configurati{
£ EthercaT
Etherca|
PLC_PR

SU_TASK

] Visualisierung:
) rPacHC_setup
=] EtherCAT_Master_SoftM
= () PACIO_Buscoupler (f

L) e

# (i) Hydraulic_Contr

Cut
Paste

&
Copy
B
b's

Delete

Browse

Add Folder..
Edit Object

Edit Object with...

{Hydraulic Contraller|
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Open “Recipe Definition” with double click and add as variables under ‘loConfig_Globals’ the PACHC (Hydrau-
lic_Controller_Parker_drives PACHHC 460 01) and both axes (Parker_HydraulicControl_1 und Parker_Hy-
draulicControl_2)

File Edit View Project Recipes Build Online Debug Tools Window Help
== =) ! Y R N 1 A - [3' | ¥ | Applicstion [Device: PLC Logic] = & T8 e IR g e BB (=
s | Input Assistant X
WoE Amswe i1 Text Search Categories
= [ Device (PAC120-PXXD1-3X-XX-XX )
&) PLC Lagc Variables & Name Type Address 0 Type
=-IC} Application +- £} Application " EI
+ 2 Trace = @ ToConfig_Globals
mL\braryManager +- @ EtherCAT_Master_SoftMobion 7o/
PLC_PRG (PRG) % o4
= ﬁ Recipe Manager + - d Hydraulic_Controller_Parker._. Dr
@, pacHc % nloConfigTaskMapCount
=[#8 Task Configuration #- f PACIO_Buscoupler
= @ EtherCAT + @ Parker_HydraulicControl_1
@ EtherCAT_Master_SoftMal *- & Parker_HydraulicControl 2
- PLC_PRG % # ploConfigTaskMap
=-g¥ vIsu_Task 4 {} IoDrvEthercatiib
8 visuBlems.Visu_Prg 4 {} sM3_Basic
® Visualisierungsmanager +-{} sM3_Mmath
&) PACHC Setup % {} visuDialogs

= [ EthercAT_Master_SoftMotion (EtherCAT
= m PACIO_Buscoupler (PAC120 BusCoupl < >
* m Hydraulic_Controller_Parker_drive:

[ structured view Filter |None w

Insert with arguments [ insert with namespace prefix

Documentation

Hydraulic_Controller_Parker_drives_PACHC_460_01: PACHC.HydraulikController_Parker; ~
(VAR_GLOBAL)

For further details regarding usage of recipes see CODESYS Help.

5.8 Typical Procedure for Controller Commissioning

Limit valve command values

Set controller parameters Kp and Ki to zero

Set small value for velocity feed-forward

Move drive in jog mode with velocity feed-forward only

Check direction sense and change if necessary

If the axis is strongly drifting, set valve offset so that the axis shows only slight drifting

Define machine zero point

Move drive in jog mode and if necessary, change filters for actual position, velocity and acceleration value
Move drive in jog mode and adjust P-part

Increase valve command value limits

Move drive in the cycle forth and back at different velocities and further optimize control parameters and veloc-
ity feed-forward

Optimize remaining control parameters and feed-forward

For force/pressure control, perform the same steps.
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6. Programming
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PACHC is supplied with an own library for CODESYS 3.5. In this library all function blocks to control the axes of the

PACHC are included.

Moreover, the controller is also supporting the 3S SoftMotion library. To use the SoftMotion library, the PAC must have
the necessary license (option). The function blocks from the Parker PACHC library do not require an additional license.

6.1 PACHC Library

The following unction blocks are included in the library:

Function block

Description

PACHC_2Axes_CalcPosition

Calculates the minimal, maximal and average position from the actual positions of both axes

PACHC_2Axes_SyncController

2 axes synchronous controller

PACHC_2Axes_Synchronization

Synchronized movement of 2 axes

PACHC_4AxesCalcPosition

Calculates the minimal, maximal and average position from the actual positions of the 4 axes

PACHC_4Axes_SyncController

4 axes synchronous controller

PACHC_4Axes_Synchronization

Synchronized movement of 4 axes

PACHC_Analog_Out

Output of a value at an analogue interface

PACHC_DirectDynamicPositioning

Direct positioning on an absolute position

PACHC_DirectDynamicPressureForce

Direct approach of a pressure or force

PACHC_Home

Setting machine reference point

PACHC_Jog

Moving in manual operation

PACHC_Jog_Force

Force generation in manual operation

PACHC_MoveAbsolute

Positioning on an absolute position

PACHC_MoveProfile

Profile with preset frequency and amplitude (sinus, triangle, rectangle)

PACHC_MoveProfile_Adjustment

Adaptation of the profile of the actual position to the target profile

PACHC_MoveRelative

Positioning on a relative position

PACHC_MoveVelocity

Endless positioning with preset velocity

PACHC_PositionForceAbsolute

Positioning with overlayed force control

PACHC_Power

Activates and deactivates axis (status change “Disabled to “Standstill”

PACHC_PressureForceAbsolute

Approach of an absolute pressure or an absolute force

PACHC_PressureForceProfile

Traverses a given pressure/force profile

PACHC_PressureForceProfile_Adjustment

Adaptation of the profile of the actual force to the target profile

PACHC_ReadAxisError

Reading out errors

PACHC_ReadStatus

Reading out device status

PACHC_Reset

Resetting an error

PACHC_SetErrorReaction

Setting the error reaction

PACHC_Stop

Stopping @ movement

PACHC_TestMovement

Test movement between 2 target positions, with set speed and waiting time

PACHC_TestMovement_Force

Test movement between 2 target pressures/forces, with defined pressure/force gradient and waiting
time

PACHC_Write_Flash

Saving parameters permanently on the PACHC
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To select a function block, add a function block to your program and press function button F2 to open the input as-
sistant. In the input assistant all function blocks can be found under 'PACHC-POUSs".

Input Assistant

Text Search  Categories

Functionblocks
Module Calls
Keywords

Conversion Operators

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

& MName
+-{} cia405
+-{} IoDrvEthercatlib
=-{} pPACHC
AXIS_REF Parker
3 HydraulikController_Parker
= [)|ous
PACHC_2Axes_SyncContr...
PACHC_2Axes_Synchroni...
PACHC_4Axes_SyncContr...
- [E] PACHC_4Axes_Synchroni...
PACHC_Analog_Out
- [£] PACHC_DirectDynamicPos...
PACHC_DirectDynamicPre...
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6.2 PLCopen Motion Control

PACHC is supporting the manufacturer-independent standard for motion control according to PLCopen
Motion Control.

In this standard, function blocks for motion control and any related status transitions are described.

6.2.1 Status Diagram

53

PLCopen|

motion
control

In the PLCopen standard the device behavior is described by means of a status diagram. Device statuses are dis-
played in blue rectangles and status transitions with arrows and the corresponding command respectively function
blocks. Only the transitions between the device statuses as shown in the diagram are possible. If a status change

which is not allowed shall be done, an error is generated.

MoveAbsolute PressureForceAbsolute
MoveRelative MoveVelocity

Continuous Motion

Stopping

Errorstop

Standstill

Disabled

6.3 General Rules / Timing
6.3.1 Access to PACHC Parameters

All available parameters of the corresponding axes can be accessed via the axes names from the object tree as follows:

AxisName.ParameterName

|: F‘arker_H*,'I:IraulicCrJntmI_'II

@; TxAccDemandyalue

@; TxActualValusPa

@; TxActualvaluePE

BY TxDeviceState

@; TxDeviceStateLevel

@; TxErrorCode

BY TxFPActualvalue

@; TxFPDemandvalue

@; TxFPFollowingErroractualvalue
@; TwlerkDemandvalue

A description of all device and axis parameters can be found in the annex.

NOTE

SDO transfer. There are predefined function blocks for different parameter groups.

e
Only those parameters included in the EtherCAT mapping are cyclically updated. All other parameters must be read or written via
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6.3.2 Setting Positioning and Force/Pressure

Within an IEC cycle, only one positioning, force or pressure function block may be activated!

If 2 positioning function blocks are activated within a program run, it is not defined which one is executed.
6.3.3 Dynamic Switching from Position to Force/Pressure Control

Depending on the selected motion function block, it is switched automatically via PACHC between position and force/
pressure control. The controller output signal is initialized with the old command during transition. Depending on the
demand profile, switching can lead to an abrupt change of the control signal.

6.3.4 Status of the Outputs

7 71

The outputs ,,Done*®, ,InVelocity®, ,Error®, ,ErrorID“ and ,CommandAborted” reset with the falling edge of the ,Exe-
cute“input.

If the ,Execute”input switches back to FALSE before the function block (e.g. positioning) has been completed (pulse
to Execute), the corresponding outputs (e.g. ,Done®) will be set for exactly ONE cycle upon termination.

The outputs ,Done“and ,Error“ are never simultaneously TRUE.

If the instance of a function block receives a new ,Execute” signal before the function ends, the function block will

not show any response (no ,Done”and no ,CommandAborted*) in reference to the previous action. .

6.3.5 Input Parameters

Parameters are accepted with the rising edge of the ,Execute” signal. To set modified parameters active, the func-
tion block has to be triggered again with an ,Execute” signal.

6.3.6 Missing Input Parameters

If an input parameter is missing, the actual value of this instance is used according to IEC61131-3. With the first ac-
cess the standard value is used. If the input value is incorrect, the Error Output is set ‘True’.

6.3.7 Position and Distance

‘Position’ is a value defined on a reference system which means a specific position value is a fixed point in the sys-
tem. ‘Distance’ is the difference between 2 positions.

6.3.8 Signs

'Velocity', 'Acceleration’, 'Deceleration’, 'Jerk' und 'Pressure’ are always positive values.

'Position’, 'Distance' und 'Force' can be positive as well as negative.

6.3.9 Error Handling

All function blocks have an ‘Error’ output which can be activated by the function block during the block sequence. In
case of an axis error, the ErrorlD (error number) can be read out with the function block ‘PACHC_ReadAxisError’.
6.3.10 Behaviour of the “Done” Output

The ‘Done’ output is set if the function block was successfully executed. If a positioning is interrupted by a second
positioning before it is completed, the first function block does not set ‘Done’.

6.3.11 Behaviour of the “CommandAborted” Output

‘CommandAborted’is set if a positioning is interrupted by a second positioning, by ‘PACHC_Stop’or ‘PACHC_Power .

The reset behavior of ‘CommandAborted’ is identical with ‘Done’. If ‘CommandAborted’ occurs all other outputs are
reset.
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6.4 Activating the Drive (PACHC_Power)

FB name

‘ PACHC_Power

Transition to status “Standstill: disable” resp. “Standstill: powered

VAR_INPUT
Activates the function block;

Enable BOOL a rising edge on input activates the drive, a falling edge deactivates the drive and ramps the
velocity to zero.

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Status BOOL Controller status (TRUE= drive activated, FALSE= drive deactivated)

Error BOOL Error has occurred at activating or deactivating the drive

Notes:

If the input parameter changes “Enable” to “TRUE”, all drive enables are set. The command is only accepted if the axis is not already resp. still
activated (output “Status” = FALSE). Furthermore, the device most not be in error mode.

All enables are reset if the input parameter “Enable” changes to FALSE; axis decelerates to velocity = 0 — the output “Status” remains during
ramping down on TRUE.

If the drive is in error mode, (error reaction 1: controller active) and the enable input of PACHC_power is deactivated, the drive is deactivated

(error reaction 2).

The output “Error” is generated if activating is not possible.

Possible reasons: device in error mode, activation of another IEC function block after execution of PACHC_Power.
Note on step sequence programming:
If the enable input changes to “FALSE”, it interrupts a stop sequence triggered by a rising edge at the Execute input on PACHC_Stop.
Whilst the axis is also after PowerOff in status “Standstill” (but deactivated), the PACHC_Stop Done output is not set.

In step sequences a single request of the PACHC_Stop.Done output for standstill detection is not sufficient. A combination with the signals
PACHC_ReadStatus.Standstill or PACHC_Power.Status must follow. See also function block description PACHC_Stop.

PACHC_Power

— Enable Status f=—

— AXis Error fm

6.5 Acknowledging Errors (PACHC_Reset)

FB name ‘ PACHC_Reset

Acknowledge errors (transition from status “Errorstop” to status “Standstill”)

VAR_INPUT

Execute BOOL Activates function block with positive edge

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Error successfully acknowledged, axis again in status “Standstill”
Error BOOL Acknowledgment failed / not possible

ErrorlD WORD Error description according to error history

Note:

After successful acknowledgement, PACHC must be re-activated by a rising edge at the Enable input of the function block PACHC_Power. The
execution of the function block may affect the PACHC_MC-Stop function block outputs.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC
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— Execute Done =
— AXis Error j=—
ErroriD jm
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6.6 Stop (PACHC_Stop)
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FB name

' PACHC_Stop

Stop actual movement

Please note: only one PACHC_Stop instance per axis is permitted!

VAR_INPUT
Execute BOOL Stops movement
Deceleration value (always positive) [mm/s?]
Deceleration UDINT N1
the configured PACHC_Stop deceleration ramp is limited. The PACHC_Stop deceleration ramp
will not be smaller than the deceleration set in the last movement set.
Deceleration jerk value [mm/s?] (always positive)
Jerk UDINT Note:
the PACHC_Stop deceleration is limited. It is limited to the deceleration in the last movement set.
Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)
VAR_OUTPUT
Done BOOL Movement stopped
Error BOOL Error has occurred at stopping the positioning.
Note:

As long as the “Execute” input is set, the axis remains in status “Stopping” (as long as the axis is activated) and cannot execute further move-
ment commands!

If the axis is deactivated by setting the Enable signal of the function block “PACHC_Power” to FALSE, then the status “Stopping” is exited.

If the Enable signal of the “PACHC_Power” function block is set again to TRUE, the axis goes back to status “Stopping” if the Execute input of
the PACHC_Stop function block is still TRUE.

Note on step sequence programming:

In step sequences a single request of the Done output for standstill detection is not sufficient because it can only be reported with a significant
delay. A combination with the signals PACHC_ReadStatus.Standstill or PACHC_Power.Status must follow.

Example 1: PowerOff during a Stop sequence:
Input FALSE at the PACHC_Power enable input interrupts stop sequence triggered by a rising edge at the Execute input.

The PACHC_Stop function block continues to run in status “Standstill (not powered)” in the background “without function” and is only contin-
ued by reaching status “Standstill (powered)” by reactivating the axis with the function block PACHC_Power.

The message of the Done output is delayed until reaching the status “Standstill (powered)”.
Example 2: Device error during a Stop sequence:
An occurring device error interrupts a stop sequence triggered by a rising edge at the execute input.

The axis is then temporarily in status “Errorstop” and changes only after acknowledging the error with PACHC_Reset in mode “Standstill” (at
error reaction 2 initially not powered).

The PACHC_Stop function block continues to run in status “Errorstop” and “Standstill (not powered)” in the background “without function” and
is only continued by reaching status “Standstill (powered)” by acknowledging the error (Error reaction 1) (at Error reaction 2 followed by reac-
tivating the axis with the function block PACHC_Power).

The message of the Done output is delayed until reaching the status “Standstill (powered)”.

PACHC_Stop
— Execute Done |—
— Deceleration Error =
— Jerk
— Axis
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6.6.1 Stop in Pressure/Force Control

If a position control is configured, PACHC_Stop.Execute = TRUE switches to position control. The axis is stopped
by the ramp which is defined via deceleration and jerk.
If no position control is defined, PACHC_Stop has no function. Set axis by presetting a demand force resp. demand
pressure into a stop status.

6.6.2 Stop: Example 1
The following figure shows an example how the function block PACHC_Stop interrupts and stops an ongoing move-

ment.

57

If a position function block is interrupted by the function block PACHC_Stop, it signals “Command Aborted” and can-
not be executed as long as the PACHC_Stop function block is active. If the function block PACHC_Stop is inactive
(no “Execute” signal), the function block can be executed again.

Timing Diagram

Note:

PACHC_Stop. |

Execute

Done

__I____-_

:

]

]
Velocity \

]

Stopping J

Standstill

T

If a positioning shall follow immediately to the Stop, it can occur with the falling edge of the Done output at the earliest.

PACHC_MoveRelative

PACHC_Stop F_TRIG
| StopAxis = Execute Done CLK Q
400 — Deceleration Error
4000 — Jerk
AxisO = Axis
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500

100

100

1000

1000

AxisO

Execute Done j=—
Distance CommandAborted =—
Velocity Error j—
Acceleration
Deceleration
Jerk
JerkDecel

Axis
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6.6.3 Stop: Example 2
PACHC_MoveRelative PACHC_Stop
Start Execute Done (— StopAxis = Execute Done |—
600 Distance CommandAborted = 400 = Deceleration Error j—
500 Velocity Error = 4000 = Jerk
100 Acceleration AxisO  |— Axis
100 Deceleration
1000 Jerk
1000 JerkDecel
AxisO Axis
PACHC_Stop. A
Execute (Stop Axis) “‘
Done (Stopp) ; I !
>
MC_MoveRelative
Execute (go) —l —l :

6.6.4 Jerk Description

Command-Aborted

Moving diagram

Velocity

The jerk (in the figure below shown as “4”) describes the acceleration change (derivation of acceleration). Via the
jerk limitation, the maximum acceleration change is limited.
A movement process normally starts from standstill, accelerates constantly with the preset acceleration to travel to
the target position with the preset velocity. Timely before the target position, the drive is stopped with the preset de-
celeration to come to a stop at the target position. To get the preset acceleration and deceleration, the drive must
change the acceleration (from 0 to demand value resp. from demand value to 0).

This change velocity is limited by the maximum jerk.

6.6.5 Jerk-free According to VDI2143
According to VDI2143 the jerk is (in contrast to this example) defined as jump during acceleration (infinite value of

the jerk function).

Thus, positionings with the PACHC are jerk-free according to VDI2143 because the jerk function is limited.

Movement process

11

2

3t

4t

!

1: Position
2: Velocity

3: Acceleration

4: Jerk

High acceleration changes (high jerk) often have negative impacts on the mechanics. There is a danger, that me-
chanical resonance points are triggered or shocks are caused by mechanical play. These problems can be mini-
mized by limiting the maximum jerk.
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6.7 Absolute Positioning (PACHC_MoveAbsolute)

FB name ' PACHC_MoveAbsolute

Absolute positioning to a preset position

VAR_INPUT

Execute BOOL Starts function block sequence with positive edge

Position REAL Absolute target position of the movement to be executed [mm] (positive and negative direction)
Velocity REAL Value of maximum velocity (always positive) (not necessarily reached) [mm/s?]
Acceleration UDINT Acceleration value (always positive) [mm/s?]

Deceleration UDINT Deceleration value (always positive) [mm/s?]

Jerk UDINT Acceleration jerk value (always positive) [mm/s?]

JerkDecel UDINT Deceleration jerk value (always positive) [mm/s?]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Preset target position at position profile generator output is reached
CommandAborted BOOL Positioning aborted

Error BOOL Error during function block processing

PACHC_MoveAbsolute

— Execute Done =
— Position CommandAborted —
— Velocity Error j=—

Acceleration
Deceleration
Jerk
JerkDecel
Axis

The following figure shows two examples from the combination of two PACHC_MoveAbsolute function blocks.
The left part (a) of the time diagram shows the case if the second function block is executed after the first function

block.

If the first function block has reached position 60, output “Done” gives the execute command to the second function
block which starts a positioning to position 100.

The right part (b) of the diagram shows the case if the second function block is activated during the execution of the
first function block (Start2 = Time). The first function block is automatically interrupted as soon as the second func-
tion block is started.
The second function block immediately starts the movement to position 100 regardless of whether position 60 of the
first function block was already reached or not.

PACHC_MoveAbsolute OR PACHC_MoveAbsolute

Start1 = Execute Done Execute Done j=—

60.0 = Position CommandAborted = — 100.0 — Position CommandAborted =
300.0 = Velocity Error = 200.0 — Velocity Error p=—

100 = Acceleration 100 = Acceleration

100 — Deceleration 100 |=— Deceleration

1000 = Jerk 1000 — Jerk

1000 = JerkDecel 1000 |=— JerkDecel

AxisO = Axis AxisO |=— Axis

Start2  j——oI
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6.8 Relative Positioning (PACHC_MoveRelative)

FB name ' PACHC_MoveRelative

Relative positioning by a preset distance

VAR_INPUT

At dynamic positioning (function block is called

Execute BOOL Starts function block sequence with positive edge

Distance REAL Relative distance of the movement to be executed [mm]

Velocity REAL Value of maximum velocity (always positive) (not necessarily reached) [mm/s?]
Acceleration UDINT Acceleration value (always positive) [mm/s?]

Deceleration UDINT Deceleration value (always positive) [mm/s?]

Jerk UDINT Acceleration jerk value (always positive) [mm/s?]

JerkDecel UDINT Deceleration jerk value (always positive) [mm/s?]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Preset target position at position profile generator output is reached
CommandAborted BOOL Positioning aborted

Error BOOL Error during function block processing

Note:

during positioning), the given position is added to the actual target position.
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PACHC_MoveRelative

— Execute Done |—
— Distance CommandAborted =
— Velocity Error p=—
— Acceleration

Deceleration
Jerk
JerkDecel
Axis
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The following figure shows two examples from the combination of two PACHC_MoveRelative function blocks.

61

The left part (a) of the time diagram shows the case if the second function block is executed after the first function

block.

If the first function block has moved 60 mm, output “Done” gives the execute command to the second function block

which moves further 40 mm.

The right part (b) of the diagram shows the case if the second function block is activated during the execution of
the first function block. Because the second function block starts during execution of the first function block, the first
function block is automatically interrupted.
The second function block immediately travels the axis from the actual target position value by 40 mm regardless
of whether the 60 mm of the first function block were already moved or not.

PACHC_MoveRelative

Start1 |=— Execute

60.0 — Distance
300.0 — Velocity

100 — Acceleration

100 = Deceleration

1000 = Jerk

1000 = JerkDecel

AxisO = Axis

Done

CommandAborted =

Error —

Execute (go)

D

one o
Command- 1
Aborted 0

Second motion

Execute (Test)

Done

Moving diagram

300

Velocity 200

100 |

Relative position

Start2  |—oI

OR PACHC_MoveRelative

Execute Done

40.0 = Distance CommandAborted

| 200.0 — Velocity Error

100 = Acceleration

100 |=— Deceleration

1000 |=— Jerk

1000 = JerkDecel

AxisO = Axis
b
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6.9 Setting Force/Pressure (PACHC_PressureForceAbsolute)

FB name ‘ PACHC_PressureForceAbsolute

Approach of a force command value (F = p,*A, - pg*Ag)
Approach of a pressure command value (p,, Pg OF Po-Pg)
Selection is made in the configuration

VAR_INPUT

Execute BOOL Starts function block sequence with positive edge

PressureForce REAL Target pressure [bar], target force [N]

Gradient REAL Rate of change forcs I IN]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Preset target value at position profile generator output is reached
CommandAborted BOOL Command aborted

Error BOOL Error during function block processing

Note:

If the function block is started during an active positioning, it is switched to force control and the target force/target pressure is ramped starting
from the actual force/actual pressure to the desired target force/target pressure “PressureForce” with the “Gradient”. After termination of the
function block, the axis continues to control to target force/target pressure.

By executing a PACHC_Stop function block, transition to position control occurs. In this course it is controlled decelerated form the actual axis
velocity to velocity zero and the reached position is held with the position controller.

PACHC_PressureForceAbsolute
— Execute Done =

— PressureForce  CommandAborted —

— Gradient Error p—

= AXis

6.10 Endless Positioning (PACHC_MoveVelocity)

FB name ' PACHC_MC_MoveVelocity

Endless controlled positioning with adjustable velocity

VAR_INPUT

Execute BOOL Starts function block sequence with positive edge

T o T a3

e ente ™ ]

Direction INT Library constants: PACHC_F"ositive_Direction, PACHC_Negative_Direction
and PACHC_Current_Direction

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

InVelocity BOOL Preset target velocity at position profile generator output is reached

CommandAborted BOOL Command aborted

Error BOOL Error during positioning

Note:

To stop the drive, the function block must be interrupted by another function block or the positioning must be stopped by calling the function

block PACHC_MC_Stop. To use this FB the object TargetVelocity must be activated in the PACHC Process Data Mapping.

PACHC_MoveVelocity
— Execute InVelocity j=—
— Velocity CommandAborted =
— Acceleration Error =
— Direction
— Axis
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The following figure shows two examples from the combination of two PACHC_MoveVelocity function blocks.
The left part (a) of the time diagram shows the case if the second function block is executed after the first function

block.

After the first function block has accelerated to velocity 3000, output “InVelocity” AND — linked with the “Next” signal
- gives the execute command to the second function block which starts a deceleration to velocity 2000.

The right part (b) of the diagram shows the case if the second function block is activated during the execution of the
first function block. The first function block is automatically interrupted as soon as the second function block is started.

During the acceleration of the first function block, the second function block immediately decelerates to velocity 2000

without having reached the velocity of the first function block.

PACHC_MoveVelocity OR PACHC_MoveVelocity
go ———| Execute InVelocity Iﬂ,— Execute InVelocity =Finish
3000 ———| Velocity CommandAborted (= 2000 —| VVelocity CommandAborted —
100 ———| Acceleration Error = 100 —| Acceleration Error |~
PACHC_Direction_Positive~ —| Direction |PACHC_Direction_Positive— Direction
AxisO  |-—— Axis AxisO —| AXis
[Net —
‘ a b
1
Execute (go) i
i >
] I 1 1 1 t
Velocity o | ; ; ;
1
1 H 4 1 1 1 -
1| i P4 i Ii i t
Command Aborted 1 1 1 | 1 1
0 ! 1 1 H H
: , , i L .
[ )
1] 1 ! i i i t
Next 1 d I ' '
ol 4 ; i H H
T I T LI T T >
1 1 1 1 1 1
H i | Xy 1 1 t
; : P P : ;
Second motion i 1 I P ' '
] 1 1! [ [ [
i H H 1 ! : 1 1
Test o Eod iE ;
. —— T : - -
1 1 1
1] i : N ' : :
Finish = InVelocity 0 ] ! ! |-| ! | g
: —— = t -
2000 |- . ii : : t
Motion o pRmmemy / ! H e R SR -
1 1 1 [ [
2000 | -1 : . i i
' o ; ;
Velocity | P ! i
1 1 1 1 1
| . ; :
0 | 1 [ [ >
t

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



64
Programming

6.11 Direct Positioning (PACHC_DirectDynamicPositioning)

FB name ‘ PACHC_DirectDynamicPositioning

Direct positioning to a preset absolute position

VAR_INPUT

Al Eieel St:gzg:u:;;zgtbtlﬁgki;‘lput activates the positioning, a falling edge deactivates the movement
Position REAL ﬁgg:::c: (tjall:g;tl ;):)sition of the movement to be executed (configured unit [Units]) (positive and
Velocity REAL Maximum velocity value (always positive) (not necessarily reached) [mm/s]

Acceleration DINT Acceleration value (always positive) [mm/s?]

Deceleration DINT Deceleration value (always positive) [mm/s?]

Jerk DINT Acceleration jerk value (always positive) [mm/s?]

JerkDecel DINT Deceleration jerk value (always positive) [mm/s?]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Active BOOL Positioning is active

Error BOOL Error during function block processing

Note:

The difference to the PACHC_MoveAbolute function block is that the PACHC_DirectDynamicPositioning module remains active even after the
current target position has been reached, as long as the Enable input is set. A change of the target values automatically starts the new movement.

PACHC_DirectDynamicPositioning

— Enable Active =
— Position Error fm
— Velocity

— Acceleration
— Deceleration
— Jerk

— JerkDecel
—{ Axis

6.12 Direct Approaching of a Pressure, Force Target Value (PACHC_DirectDynamicPressureForce)

FB-Name ‘ PACHC_DirectDynamicPressureForce

Direct approach of a pressure/force target value

VAR_INPUT

Enable BOOL Starts function block

PressureForce REAL Target pressure [bar], target force [N]
e
Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)
VAR_OUTPUT

Active BOOL Positioning is active

Error BOOL Error during function block processing
Notes:

The function “PACHC_DirectDynamicPressureForce” is similar to “PAC_PressureForceAbsolute”. As long as Enable is set, the function block
is active and changes of target force, target pressure and gradient are directly taken over.

PACHC_DirectDynamicPressure-

Force
— Enable Active =
— PressureForce Error jm=—
— Gradient
—{ AXis
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6.13 Positioning with superimposed Force Positioning (PACHC_PositionForceAbsolute)

FB name

‘ PACHC_PositionForceAbsolute

Starts a positioning with superimposed force positioning

VAR_INPUT

Enable BOOL Starts function block at positive edge

Position REAL Absolute target position of the movement to be executed (positive and negative direction) [mm]
Velocity REAL Maximum velocity value (always positive) (not necessarily reached) [mm/s]
Acceleration UDINT Acceleration value (always positive) [mm/s?]

Deceleration UDINT Deceleration value (always positive) [mm/s?]

Jerk UDINT Acceleration jerk value (always positive) [mm/s?]

JerkDecel UDINT Deceleration jerk value (always positive) [mm/s?]

ForceThreshold REAL Force threshold for changing from position to force control

PressureForce REAL Target pressure [bar], target force [N]

g e

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Position_active BOOL Positioning is active

Force_active BOOL Force/pressure control is active

Error BOOL Error during function block processing

Notes:

This function block starts and absolute positioning with superimposed force positioning. If the force threshold is exceeded during travel move-
ment, the axis automatically changes to force control and adjusts the target force.

The axis automatically changes back from force control to position control if either the target velocity of the travel profile is exceeded or the tar-
get position is reached.
During movement, the axis can change several times between position and force control. In force control the movement direction of the axis
adjusts depending on the actual force.
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PACHC_PositionForceAbsolute

— Enable Position_active =
— Position Force_active j—
— Velocity Error =

— Acceleration

— Deceleration
— Jerk

— JerkDecel

—{ ForceThreshold
— PressureForce

— Gradient

— Axis
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6.14 Manual Operation (PACHC_Jog)

Programming

The axis must be in status “Standstill” to start manual operation.
Start: When starting the manual operation, output BUSY is set toTRUE.
Stop: The axis is brought to a standstill when the corresponding input (JogForward or JogBackward) is set to FALSE again
As soon as manual operation is stopped, the output "Busy” is set to FALSE.
Further commands can only be executed after this feedback.

FB name ‘ PACHC_Jog

Travelling the axis in manual operation (in status “Standstill”)

VAR_INPUT

JogForward BOOL With JogForward = TRUE the axis travels in positive direction
JogBackward BOOL With JogBackward = TRUE the axis travels in negative direction
Velocity REAL Velocity value [mm/s]

Acceleration UDINT Acceleration value [mm/s?]

Deceleration UDINT Deceleration value when stopping [mm/s?]

Jerk UDINT Value of the acceleration and deceleration jerk [mm/s?]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Busy BOOL Function block is active (manual operation in progress)

Error BOOL Error during manual operation resp. faulty parameters when starting manual operation
Notes:

Sample manual traveling

PACHC_Jog

— JogForward
— JogBackward
— Velocity

— Acceleration

— Deceleration

PACHC_Power

Enable
AxisO

= Enable

— AXis
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FB name

‘ PACHC_Jog_Force

Force build-up of the axis in manual operation (in status “Standstill”)

The axis must be in status 'Standstill' to start manual operation.
Start: When starting the manual operation, output BUSY is set toTRUE. The axis changes at first setting from 'JogForward' or 'JogBackward'
to force/pressure control. To return to position control, a 'PACHC_Stop' or a 'PACHCMoveAbsolute' must be used.

Force ramp: the force ramp is set to 0 if the corresponding input (JogForward or JogBackward) is set to FALSE again.

As soon as manual operation is stopped, the output "Busy” is set to FALSE.
Further commands can only be executed after this feedback.

VAR_INPUT

JogForward BOOL With JogForward = TRUE a positive force is build up

JogBackward BOOL With JogBackward = TRUE a negative force is build up

Gradient REAL Rate of change force in [N/s]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Busy BOOL Function block is active (manual operation in progress)

Error BOOL Error during manual operation resp. faulty parameters when starting manual operation
Notes:
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— AXis
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6.16 Machine Reference Point/Homing (PACHC_Home)

FB name

| PACHC_Home

Setting the machine reference point (in status 'Standstill')

VAR_INPUT
Execute BOOL Starts function block at positive edge
35: Sets machine zero in the current position
Mode SINT -1: Positioning in positive direction
-2: Positioning in negative direction
Position REAL Position at machine reference point [mm]
Velocity UDINT Value of the speed during zero movement (always positive) [mm/s?]
Acceleration UDINT Value of acceleration during zero movement (always positive) [mm/s?]

Axis PACHC_AXIS_REF | Axis reference (drive name in device tree)
VAR_OUTPUT

Done BOOL Referencing process completed
CommandAborted BOOL Referencing process aborted

Error BOOL Error during function block processing
Note:

This module sets the current actual position to the preset value “Position”. The current target position is also changed so that an eventually gi-
ven tracking error is preserved. The axis must be in status “Standstill” to start the Homing mode.

Mode 35: The current position when activating the module is used as MN.

Mode -1: Positioning in positive direction at end of travel range

Mode -2: Positioning in negative direction to end of travel range

The tracking error threshold (parameterisation via configuration) is evaluated when the drive presses against the end of the travel range. If the
threshold is exceeded, the MN is set. During the MN movement, the error reaction "tracking error" is deactivated.
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6.17 Running of a Target Profile (PACHC_MoveProfile)

FB name

' PACHC_MoveProfile

Traversing a given position profile

VAR_INPUT

Enable BOOL Starts the sequence of the function block with a rising edge
Amplitude REAL Position setpoint in £ [mm]

Frequency REAL Speed in [Hz]

Offset REAL Position offset in [mm]

Velocity_Offset REAL Speed for movement to position offset in [mm/s]

Profile INT Profile selection. 0: sinusoidal, 1: triangular, 2: rectangular
Axis PACHC_AXIS_REF | Axis reference (name of the drive in the unit tree)
VAR_OUTPUT

Active BOOL Module is active

Counter UDINT Shows the number of cycles after a restart

Counter_All UDINT Shows the total cycles

Error BOOL Errors during module execution

Note:

The axis follows a predefined target profile consisting of an amplitude [mm] and a frequency [Hz]. When starting the movement, Offset [mm] is
first approached with Velocity Offset [mm/s] and then the selected profile is started.

PACHC_MoveProfile

— Enable Active =
— Amplitude Counter —
— Frequency Counter_All —
— Offset Error p=—
— Velocity_Offset

—i Profile

—{ Axis

6.18 Adjusting the profile of the actual position to the target profile (PACHC_MoveProfileAdjustment)

FB-Name | PACHC_MoveProfileAdjustment

Adjusting the profile of the actual position to the target profile

VAR_INPUT

Enable BOOL Starts the sequence of the function block with a rising edge

Kv REAL Factor of the control signal adaptation

Axis PACHC_AXIS_REF | Axis reference (name of the drive in the device tree)

VAR_OUTPUT

Offset BOOL Offset for control signal adaptation

Error BOOL Error during module execution

Hinweis:

The function block adapts the profile of the actual position to the setpoint profile, when using different frequencies. This by applying an off-
set to the controller output signal. The object PosCtriDisturbanceOffset of the axis must be added as RxPdo to the cyclic EtherCAT mapping.
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6.19 Traversing a given pressure/force profile (PACHC_PressureForceProfile)

Programming

FB-Name ‘ PACHC_PressureForceProfile

Traversing a given pressure/force profile

VAR_INPUT

Enable BOOL Starts the sequence of the block with a positive edge
Amplitude REAL Pressure/force setpoint in [bar or N]

Frequency REAL Pressure ramp in [Hz]

Offset REAL Pressure/force offset [bar or N]

Gradient_Offset REAL Ramp for pressure/force offset [bar/s or N/s]

Profile INT Profile selection. 0: sinusoidal, 1: triangular, 2: rectangular
Axis PACHC_AXIS_REF | Axis reference (name of the drive in the unit tree)
VAR_OUTPUT

Active BOOL Module is active

Counter UDINT Shows the number of cycles after a restart
Counter_All UDINT Shows the total cycles

Error BOOL Errors during module execution

Hinweis:

DThe axis follows a predefined target profile consisting of an amplitude [bar or N] and a frequency [Hz]. When starting the movement, first off-
set [bar or N] is approached with gradient_offset [bar/s or N/s] and then the selected profile is started.

PACHC_PressureForceProfile

— Enable Active =
— Amplitude Counter —
— Frequency Counter_All —
— Offset Error =
— Gradient_Offset

— Profile

— Axis

6.20 Adjusting the profile of the actual force to the target profile (PACHC_PressureForceProfile_Adjustment)

FB-Name ‘ PACHC_PressureForceProfile_Adjustment

Adjusting the profile of the actual force to the target profile

VAR_INPUT

Enable BOOL Starts the sequence of the function block with a rising edge

Kv REAL Factor of the control signal adaptation

Axis PACHC_AXIS_REF | Axis reference (name of the drive in the device tree)

VAR_OUTPUT

Offset BOOL Offset for control signal adaptation

Error BOOL Error during module execution

Hinweis:

The module adapts the profile of the actual force to the force target profile when using different frequencies. This by applying an offset to the
controller output signal. The object FCtrIDisturbanceOffset of the axis must be added as RxPdo to the cyclic EtherCAT mapping.
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6.21 Synchronous Run of 2 Axes (PACHC_2Axes_Synchronization)

FB name

‘ PACHC_2Axes_Synchronization

Synchronized travelling of 2 axes to a preset position

VAR_INPUT

Execute BOOL Starts function block at positive edge

Position REAL ﬁgg;{::/t: (tj?rregcet’gopnc;sition of the movement to be executed (configured unit) [mm] (positive and
Offset1 REAL Absolute target position axis 1 = Position+Offset2 [mm]

Offset2 REAL Absolute target position axis 2 = Position+Offset2 [mm]

Velocity REAL Maximum velocity value (always positive) (not necessarily reached) [mm/s]
Acceleration UDINT Acceleration value (always positive) [mm/s?]

Deceleration UDINT Deceleration value (always positive) [mm/s?]

Jerk UDINT Value of the acceleration jerk (always positive) [mm/s?]

JerkDecel UDINT Value of the deceleration jerk (always positive) [mm/s?]

AxisO PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis1 PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Preset target velocity at position profile generator output is reached
CommandAborted BOOL Positioning aborted

Error BOOL Error during function block processing

Notes:

During execution of the function block, both axes are travelled to a common target position. Additionally, the synchronous controller (PACH_2Axes_
SyncController) which controls to the middle actual position of the axes can be activated. The parameters of the synchronous controller must
be adjusted separately in the function block PACHC_2Axes_SyncController.

PACHC_2Axes_Synchronization

— Execute Done |—
— Position CommandAborted —
— Offset1 Error =
— Offset2
— Velocity

= Acceleration
— Deceleration
— Jerk

— JerkDecel
— AxisO

— Axis1
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6.22 Synchronized run of 4 axes (PACHC_4Axes_Synchronization)

FB-Name PACHC_4Axes_Synchronization

Synchronized travelling of 4 axes to a preset position

VAR_INPUT

Execute BOOL Starts function block at positive edge

Position REAL ,:tti):glgitree é:taiggne)t[pmo;i]tion of the movement to be executed (configured unit) (positive and neg-
Offset1 REAL Absolute target position axis 1 = Position+Offset2 [mm]

Offset2 REAL Absolute target position axis 2 = Position+Offset2 [mm]

Offset3 REAL Absolute target position axis 3 = Position+Offset2 [mm]

Offset4 REAL Absolute target position axis 4 = Position+Offset2 [mm]

Velocity REAL Maximum velocity value (always positive) (not necessarily reached) [mm/s]
Acceleration UDINT Acceleration value (always positive) [mm/s?]

Deceleration UDINT Deceleration value (always positive) [mm/s?]

Jerk UDINT Value of the acceleration jerk (always positive [mm/s?]

JerkDecel UDINT Value of the deceleration jerk (always positive) [mm/s?]

AxisO PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis1 PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis2 PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis3 PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Done BOOL Preset target velocity at position profile generator output is reached
CommandAborted BOOL Positioning aborted

Error BOOL Error during function block processing

Notes:

During execution of the function block, the 4 axes are travelled to a common target position. Additionally, the synchronous controller (PACH_4Axes_
SyncController) which controls to the middle actual position of the axes can be activated. The parameters of the synchronous controller must
be adjusted separately in the function block PACHC_4Axes_SyncController.

PACHC_4Axes_Synchronization

— Execute Done =

— Position CommandAborted —
— Offset1 Error —
— Offset2

— Offset3

— Offset4

— Velocity

— Acceleration
— Deceleration
— Jerk

— JerkDecel
— Axis0

— Axis1

— Axis2

— Axis3
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6.23 Synchronous Controller for 2 Axes (PACHC_2Axes_SyncController)
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FB name

‘ PACHC_2Axes_SyncController

The synchronous controller controls to the middle actual position of both axes

VAR_INPUT

Enable BOOL Starts function block at positive edge

Kp REAL Proportional gain synchronous controller [%/mm]

Ki REAL Gain integrator of the synchronous controller [%/(mm*s)]

Yi_InnerWindow REAL Negative limitation of the integrator output signal [%]

Yi_OuterWindow REAL Positive limitation of the integrator output signal [%]

Yi_LowerLimit REAL Value indicates the inner value of the window in which the integrator is active [%]
Yi_UpperLimit REAL Value indicates the outer value of the window in which the integrator is active [%]
AxisO PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis1 PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Active BOOL Function block is active

Ycom_AxisO REAL Controller output signal axis 0

Ycom_Axis1 REAL Controller output signal axis 1

Error BOOL Error during module execution

Note:

Controls in case of 2 axes to the middle actual position of both axes.
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PACHC_2Axes_SyncController

— Enable Active =
— Kp Ycom_AXisO =
— Ki Ycom_Axis1 p—
=— Yi_InnerWindow Error =

= Yi_OuterWindow
= Yi_LowerLimit
— Yi_UpperLimit
— AxisO

— Axis1
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6.24 Synchronous Controller for 4 Axes (PACHC_4Axes_SyncController)

FB name

‘ PACHC_4Axes_SyncController

The synchronous controller controls to the middle actual position of the 4 axes

VAR_INPUT

Enable BOOL Starts function block at positive edge

Kp REAL Proportional gain synchronous controller [%/mm]

Ki REAL Gain integrator of the synchronous controller [%/(mm*s)]

Yi_InnerWindow REAL Negative limitation of the integrator output signal [%]

Yi_OuterWindow REAL Positive limitation of the integrator output signal [%]

Yi_LowerLimit REAL Value indicates the inner value of the window in which the integrator is active [%]
Yi_UpperLimit REAL Value indicates the outer value of the window in which the integrator is active [%]
AxisO PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis1 PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis2 PACHC_AXIS_REF | Axis reference (drive name in device tree)

Axis3 PACHC_AXIS_REF | Axis reference (drive name in device tree)

VAR_OUTPUT

Active BOOL Function block is active

Ycom_AxisO REAL Controller output signal axis 0

Ycom_Axis1 REAL Controller output signal axis 1

Ycom_Axis2 REAL Controller output signal axis 2

Ycom_Axis3 REAL Controller output signal axis 3

Error BOOL Error during module execution

Note:

Controls in case of 4 axes to the middle actual position of the 4 axes.
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PACHC_4Axes_SyncController

— Enable Active —
— Kp Ycom_AxisO =
— Ki Ycom_AXis1 =
— Yi_InnerWindow Ycom_AXis2 p—
=— Yi_OuterWindow Ycom_AXis3 =
=— Yi_LowerLimit Error p=—

— Yi_UpperLimit
— Axis0
— Axis1
— Axis2
— Axis3
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6.25 Writing Analogue Outputs (PACHC_Analog_Out)

FB name

‘ PACHC_Analog_Out

Allows the use of free (not configured) analogue outputs

VAR_INPUT

Enable_Out0 BOOL Starts OutO of the function block at positive edge
Out0 REAL Specification of the analogue value [%]
Enable_Out1 BOOL Starts Out1 of the function block at positive edge
Out1 REAL Specification of the analogue value [%]
Enable_Out2 BOOL Starts Out2 of the function block at positive edge
Out2 REAL Specification of the analogue value [%]
Enable_Out3 BOOL Starts Out3 of the function block at positive edge
Out3 REAL Specification of the analogue value [%]

Device PACHC Device reference (name of PACHC in device tree)
Error BOOL Error during module execution

Note:

The analogue value is only output if the device was previously activated with the function block PACHC_Power.

PACHC_Analog_Out
— Enable_Out0 Error j—
— Out0
— Enable_Out1
— Out1
— Enable_Out2
— Out2
— Enable_Out3
— Out3

— Device

6.26 Setting Error Reaction (PACHC_SetErrorReaction)

FB name ‘ PACHC_SetErrorReaction
This function block serves for determination of the error reaction.
Note: The error reaction cannot be changed in case of error with standard reaction 5 (immediately switch off power supply (without ramp)).
VAR_INPUT
Execute BOOL Selected error reaction is set for the selected error
ErrorlD WORD !Error numbgr (hexadecimal) for which the error reaction shall be set, e.g. 16#7320 for track-
ing error axis 0
Error reaction:
. 0: no reaction, error is deactivated
REZEL DO 1: Ramping up the actual velocity: stay in position controlled status
2: Ramping down the actual speed; then deactivate controller
Device PACHC Device reference (name of PACHC in device tree)
VAR_OUTPUT
Done BOOL Selected error reaction was set
Error BOOL Error during function block processing
Notes:
Error reaction settings from the configuration are overwritten.
Error mask settings are made internally via the PACHC objects. If the objects are permanently, the setting is also memorized after power-off.
If the ErrorlD contains an invalid error number, there is no change.
The corresponding error numbers can be found in the appendix from page 82.
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PACHC_SetErrorReaction
— Execute Done =
= ErrorlD Error p=—
— Reaction
— Device
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6.27 Test movement between 2 positions, with set speed and waiting time (PACHC_TestMovement)

FB-Name ‘ PACHC_TestMovement

Test movement between 2 positions, with set speed and waiting time

VAR_INPUT

Enable BOOL Starts the sequence of the block with a rising edge

Position1 REAL Absolute target position1 [mm], positive or negative

Position2 REAL Absolute target position2 [mm], positive or negative

Velocity REAL Value of the maximum speed (always positive) (is not always reached) [mm/s]
Acceleration UDINT Value of acceleration (always positive) [mm/s?]

Deceleration UDINT Value of deceleration (always positive) [mm/s?]

Jerk UDINT Value of the acceleration jerk (always positive) [mm/s?]

JerkDecel UDINT Value of the deceleration jerk (always positive) [mm/s?]

WaitingTime UINT Waiting time at position1 and position2 [ms]

Axis PACHC_AXIS_REF  Axis reference (name of the drive in the device tree)

VAR_OUTPUT |
Active BOOL Module is active

Error BOOL Error during module execution

Hinweis:

The axis moves between 2 defined positions at a defined speed. Module is ideal for optimisation. ‘

PACHC_TestMovement

Enable
Position1
Position2
Velocity
Acceleration
Deceleration
Jerk
JerkDecel
WaitingTime
Axis

Active

Error
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6.28 Test movement between 2 forces or pressures, with defined force/pressure gradient and waiting time
(PACHC_TestMovement_Force)

FB-Name ‘ PACHC_TestMovement_Force

Test movement between 2 forces or pressures, with defined force/pressure gradient and waiting time

VAR_INPUT

Enable BOOL Starts the sequence of the block with a rising edge

e e et [ ot e

e e e [ ot e

Gradient REAL Rate of force change in /]

WaitingTime UINT Waiting time at pressure/force1 and pressure/force2 [ms]

Axis PACHC_AXIS_REF  Axis reference (name of the drive in the unit tree)

VAR_OUTPUT |
Active BOOL Module is active

Error BOOL Error during module execution

Hinweis: ‘
The axis follows 2 defined pressure/force setpoints with a defined pressure/force gradient. Module is ideal for optimisation.

PACHC_TestMovement_Force

— Enable Active =

— Force1 Error f=—
— Force2

— Gradient

— WaitingTime
—{ Axis
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6.29 Calculates the minimum, maximum and average position of both axes (PACHC_2Axes_CalcPosition)

FB-Name ‘ PACHC_2Axes_CalcPosition

Calculates the minimum, maximum and average position of both axes

VAR_INPUT

Execute BOOL Starts the sequence of the function block with a rising edge
AxisO PACHC_AXIS_REF | Axis reference0 (name of the drive in the device tree)
Axis1 PACHC_AXIS_REF | Axis reference1 (name of the drive in the device tree)
VAR_OUTPUT

Done BOOL Positions are calculated

Max_Position REAL Maximum position of the two axes

Min_Position REAL Minimum position of the two axes

Average_Position REAL Average position of the two axes

Error BOOL Error during block execution

Note:

The module calculates the maximum, minimum and average position from the actual positions of the two axes at the time of the execute.

PACHC_2Axes_CalcPosition
— Execute Done —
— AxisO
— Axis1

Max_Position —
Min_Position =
Average_Position =

Error —

6.30 Calculates the minimum, maximum and average position of the four axes
(PACHC_4Axes_CalcPosition)

FB-Name ‘ PACHC_4Axes_CalcPosition

Calculates the minimum, maximum and average position of the 4 axes

VAR_INPUT

Execute BOOL Starts the sequence of the function block with a rising edge
AxisO PACHC_AXIS_REF | Axis reference0 (name of the drive in the device tree)
Axis1 PACHC_AXIS_REF | Axis reference1 (name of the drive in the device tree)
Axis2 PACHC_AXIS_REF | Axis reference2 (name of the drive in the device tree)
Axis3 PACHC_AXIS_REF | Axis reference3 (name of the drive in the device tree)
VAR_OUTPUT

Done BOOL Positions are calculated

Max_Position REAL Maximum position of the axes

Min_Position REAL Minimum position of the axes

Average_Position REAL Average position of the axes

Error BOOL Error during block execution

Note:

The module calculates the maximum, minimum and average position from the actual positions of the axes at the time of the execute.
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PACHC_4Axes_CalcPosition

—{ Execute Done —
— AxisO Max_Position j—
— Axis1 Min_Position =
— Axis2 Average_Position =
—{ Axis3 Error —
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6.31 Reading Actual Error Number (PACHC_ReadAXxisError)
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FB name

‘ PACHC_ReadAxisError

Shows the actual error number of the corresponding axis

VAR_INPUT

Enable BOOL Starts error reading

Axis PACHC_AXIS_REF | Axis reference (name of drive in device tree)
VAR_OUTPUT

Done BOOL Reading error status was executed

Error BOOL Error active (Yes/No)

ErrorlD WORD Shows the actual error number

PACHC_PACHC_ReadAxisError

— Enable Done |=—
— Axis Error j—
ErroriD =

6.32 Reading Actual Device Status (PACHC_ReadStatus)

FB name

‘ PACHC_ReadStatus

Serves to read the actual device status, DeviceStatus

VAR_INPUT

Enable BOOL Starts error reading

Axis PACHC_AXIS_REF | Axis reference (name of drive in device tree)
VAR_OUTPUT

Done BOOL Reading error status was executed
Error BOOL Error active (Yes/No)

Errorstop BOOL In stop mode due to an error
Stopping BOOL In stop

StandsStill BOOL Energized and no motion
DiscreteMotion BOOL Discrete motion

ContinuousMotion BOOL Continuous motion
SynchronizedMotion | BOOL Synchronization is active

Homing BOOL Homing active

State BOOL Current device state as a plain text
DS UINT Number of the current device state
Note:

The corresponding statuses can be found in the status diagram in chapter 6.2.1

PACHC_ReadStatus

— Enable Done p=

— Axis Error —
ErrorStop f—

Stopping =

StandStill =
DiscreteMotion =
ContinuousMotion —
SynchronizedMotion =
Homing =

State —

DS —
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6.26 Reading and Writing of Parameter Groups
The parameter groups listed below can be read and written by setting the corresponding trigger variable = TRUE.

Parameter Group

| Variable

Reading

All parameters

| Axisname.Configuration.b_StartSDOUpload

Writing

Position controller

Axisname.Configuration.b_StartDownloadPosCtrIParameter

Force controller

Axisname.Configuration.b_StartDownloadF CtrIParameter

Analogue inputs

Axisname.Configuration.b_StartSDODownloadAln

Linearization0

Axisname.Configuration.b_StartSDODownloadLin0O

Linearization1

Axisname.Configuration.b_StartSDODownloadLin1

Linearization2

Axisname.Configuration.b_StartSDODownloadLin2

Linearization3

Axisname.Configuration.b_StartSDODownloadLin3

) e r—

As long as the variable is set, a new SDO transfer is continuously initiated which leads to a high bus load.

B [ e o oo et s ot s o et et o]

During storing data in Flash, controller oscillations can occur due to increased processor load. The drive should be in status Deen-

ergized/Power Off.
FB name PACHC_Write_Flash
Parameters and settings are permanently stored in Flash
VAR_INPUT
Execute BOOL Starts the function block, changed values are permanently set
Device PACHC Device reference (name PACHC in device tree)
VAR_OUTPUT
Done BOOL Storing values was executed
Error BOOL Error during module execution

PACHC_Write_Flash
— Execute Done |—

— Device Error p—
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7. Diagnosis
7.1 Error

If an error occurs at an axis of the PACHC, an error message with an error number is generated. The meaning of
the error numbers is explained in the spreadsheet in the appendix.

7.2 Error Storage

PACHC stores the error numbers and the error date of the last 32 error messages. Messages can be read in the
PACHC application program via the function block PACHC_ErrorHistory. They are subsequently displayed for both
axes on the PACHC in the field iErrorCodes.

7.3 Firmware Update

Within the development environment CODESYS V3.5, it is possible to update the PACHC firmware, The current
firmware can be found on the PACHC product page on parker.com.

To update the firmware on the PACHC, the device must be connected with the PAC via the E-bus and your comput-
er must be connected online to the PAC.

1. Select the PACHC in the device tree and open the corresponding page with a double-click

2. Activate the expert settings

General Address Additional

i
-
| AutoIncaddress =1 = Enable expert settings EtherCAT.
Expert Process Data
EtherCAT address 1002 s [ opticnal
Process Data
| Distributed Clock
| Startup Parameters | Startup Checking Timeouts
EtherCAT /0 Mapping |» DC Cydlic Unit Control: Assign to Local pC
|
§ |» Watchdog
EtherCAT IEC Objects
. Identification
Status (®) Disabled
|
| (7) Configured station alias (ADO 0x0012) Value 1002 =
Information
Explicit device identification (ADO 0x0134)
Data Word (2 Bytes) ADO (hex) 16#0 e
3. Switch PACHC to status ,Init” first and then to “Bootstrap”
| e State Machine
| Init Bootstrap
Expert Process Data Current state Operational
Pre-Op Safe-Op
| Requested State Operational
Process Data op

Startup Parameters -
£ | File access over EtherCAT

anline Download.. Upload...
CoE Online E2PROM Access
Write EZPROM... Read EZPROM... Write E2PROM XML

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

| Information
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4. Select Download and then the firmware file *.efw. Password is 1234.
General State Machine
| Init | | Bootstrap |
Expert Process Data R
| Pre-0Op | | Safe-0p |
Process Data
Salpl S File access over EtherCAT
anline IDowrﬂnad...] | Upload... |
CoE Online E2PROM Access
[ WiitsEPROM... | |TResdExpROM.. | [TWirteEZPROMIML |
EtherCAT I/O Mapping . o o . ' -
EtherCAT IEC Objects Edit FoE Mame e
LAt String [FW_C-Prototype_0-0-0-12_20181116 |
Information Passuiord (hex)
0K || Cancel |
T
5. Restart device with ,Reset warm®.
“® AXPSW101000.project” - CODESYS
File Edit View Project Build | Online | Debug Tools Window Help
e E & v oy 2R ]9 Lgn Alt+F8
i @ Logout Ctrl+F8
- Create Boot Application
AXPSIVI01000 Houpload

COnline Change

Seurce Download to Connected Device

Multiple Download...

'TEZI Trace

Visualisierungsmanager

8] PACHC_Setup

EtherCAT_Master_SoftMotion (EtherCAT Master)
PACIO_Buscoupler (PAC120 BusCoupler)

-5 [ Hydraulic_Contraller_Parker_drives_PACHC_460_01 (H
f}‘? Parker_HydraulicControl_1 (Parker_HydraulicCon
G'W Parker_HydraulicControl_2 (Parker_HydraulicCon

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

.ﬂ Library Manager Rgsgﬂ'i‘agn JN
[ PLc_PrG PRE) Reset Cold -
. Recpe Manager Reset Origin
Q FEACHL Simulation
Task Configuration :
fig Security r
338 EtherCaAT
EtherCAT_Mal Operating Mode >
& PLC_PRG
‘,‘_&@ VISU_TASK
@ VisuElems. Visu_Prg
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Maintenance / Servicing

8. Maintenance / Servicing
8.1 General
Only qualified persons may work on PACHC.

®

CAUTION

Do not plug, unplug, mount or touch the connectors during operation.

Doing so may destroy the unit or provoke malfunctions

- Before working on the unit, turn off all power sources including those feeding power to peripherals such as externally fed sen-
sors, programming devices etc.

®

CAUTION

Overheating
Overheating may destroy the unit or provoke malfunctions
- Verify that the unit's ventilation slots are not covered and that air can circulate.

8.2 Servicing

PACHC requires neither servicing for the specified service life nor any action if it is kept and operated at the admis-
sible ambient conditions specified in section Technical Data.

8.3 Maintenance

Cleaning

Prevent inadmissible contamination while operating and storing PACHC.
To replace modules

Refer to section 5.1.1 Mechanical Installation

8.4 Repairs / Customer Service

Note

Only the manufacturer or customer service providers authorized by the manufacturer may do repairs and perform corrective main-
tenance.

8.5 Warranty

The statutory period and conditions of warranty apply. Warranty expires if unauthorized attempts are made to repair
the unit / product or any other intervention is performed.

8.6 Taking out of Service

Before disposing of PACHC you must disassemble it and completely take it apart. All metal components can be giv-
en to metal recycling.

Electronic scrap
Sort and dispose of electronic components by type. For details on proper disposal please check your national laws
and regulations making sure that your method of disposal complies with them.

Treat the packaging as recyclable paper and cardboard.
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9. Ordering Code

PAC HC| - |460
| | |
Elektro- Hydraulic Type
hydraulic Controller
controller

Ordering Code / Technical Data

01
|

Design series

10. Technical Data

Allgemein

Function

Housing / protection class
Mounting

Mounting position

Noise stability

Environmental conditions

Controller module with EtherCAT slave function for operation at Parker Automa-
tion Controller

Aluminium strap, plastic, IP20
35 mm DIN rail
Vertical, stackable

Zone B according to EN61131-2,
mounting on grounded rail in grounded control cabinet

Relative humidity 5 % ... 95 % w/o dew

Analogue outputs
Optional

Counter / encoder

Field bus interface
Connectors

End module

ESI file

Power supply

E-Bus load

Potential separation
CE conformity
Insulation requirements

EMC
Wiring length
UL certification

Storage temperature -25°C...+70 °C
Operation temperature 0...+55 °C
MTTF, value 51a

Weight 0.16 kg
Electrical

Analogue inputs 4x0...10V
Optional 4 x0/4...20 mA

Resolution 12 Bit
Sampling rate < 62.5 s

4x0..10V,-10V, +10 V
4 x0/4...20 mA
Resolution 16 Bit

Update rate < 250 ps

RS422: 32 Bit, 5 MHz

5/24 V single ended: 32 Bit, 1.6 MHz
SSI: 18-32 Bit, 80-1000 Kbit/s
EnDAT 2.1: 100 kHz-2 MHz

EtherCAT internal via E-Bus interface

10 connector: 36-pole connector at the front
EtherCAT: 10-pole interface on the left side

Not required

PACHC_V**.xml

24V DC (19.2 ... 28.8)

<250 mA

Modules are potential separated against each other and bus
2004/108/EC

Protection class Il according to EN 601131-2

Power circuits class 2 according to EN 601131-2

Contact protection according to EN 601131-2 (IEC 60529)
Overvoltage category zone 3 according to EN601131-2
Degree of contamination 2 according to EN 50178

2014/30/EU
< 30 m, overall braid shield
Certified: E-File-No. E506274
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11. Accessories
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Modul type Iltem number Description
PLC PAC120-XWX01-3X-00-01 | PAC120 Controller
43-026590-01 PACIO 2-Pole Connector
43-026591-01 PACIO 18-Pole Connector
Accessories 43-026592-01 PACIO 36-pole Connector
PACIO-412-01 PACIO Shield 2x8 mm
PACIO-412-02 PACIO Shield 14 mm
PACIO-441-01 PACIO Al4-mA 12 Bit
PACIO-441-02 PACIO Al4/8-VDC 13 Bit
PACIO-441-51 PACIO Al4-mA 12 Bit CoE
Analogue ;
PACIO-441-52 PACIO Al4/8-VDC 13 Bit CoE
PACI0O-442-02 PACIO AO4-VDC/mA 12 Bit
PACIO-442-52 PACIO AO4-VDC/mA 16 Bit CoE
Counter PACIO-454-01 PACIO Counter/Enc
PACIO-450-02 PACIO DI16/DO8 1 A
PACIO-450-03 PACIO DI16/DO16 1ms/0.5 A
PACI0O-450-05 PACIO DI8/DO8 1ms/0.5 A
Digital /O modules PACIO-450-13 PACIO DI16/DO16 1ms/0.5 ALS
PACIO-451-02 PACIO DI32 1 ms
PACIO-451-03 PACIO DI16 1 ms
PACIO-452-01 PACIO DO16 0.5 A
PACIO-452-02 PACIO DO8 1 A
PACIO-400-02 PACIO Extender 2 Port
Interfaces
PACIO-400-00 PACIO Bus Coupler 3 A
PACIO-443-01 PACIO Al4-Pt/Ni100 16 Bit
PACIO-443-03 PACIO Al4-Pt/Ni1000 16 Bit
Temperature PACIO-443-06 PACIO AlI8 Thermocouple 16 Bit
PACIO-443-57 PACIO Al4-Pt/Ni/Thermo 16 Bit CoE
PACIO-443-58 PACIO Al8-Pt/Ni/Thermo 16 Bit CoE

NOTE

The documentation for the Parker Automation Controller series PAC120 can be found on our homepage www.parker.com/ISDE
under “Support”.

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



86
Appendix

12. Appendix

Mapping

PACHC has a predefined mapping containing all necessary parameters for the function blocks of the PACHC libra-
ry. Only those values included in the mapping are updated in the EtherCAT cycle. Those values which are not in-
cluded can be read and written via the Service Data Objects (SDO). Additionally, parameters can be added to the
EtherCAT mapping of the PACHC either via predefined PDOs under process data

General Select the Qutputs Select the Inputs

Mame Type Index N Name Type Index

Bxpaat Process Bata ¥ 16#1600 RxPdo0 ¥ 16#1A00 TxPdoD
MAxis0_ul6_Controlword UINT 16#6040:00 MAxis0_ul6_Statusword UINT 16#6041:00
Frogessiiats Axis0_ul6_CommandOnReguest UINT 16%2020:00 Axis0_ul6_ErrorCode UINT 16#603F:00
Srertipy Parameters Axis0_i32_PosProfileTargetFos DINT 16#6074:00 Axis0_i32_PosActualvalue DINT 16£6064:00
Axis0_u32_PosProfileVelodty UDINT 16#6081:00 Axis0_f VelActualvalueFiltered REAL 16#3100:00
EtherCAT /O Mapping Axis0_u32_PosProfileAcceleration UDINT  16#6083:00 Axis0_f_ActvaluePA REAL 1672120:01
Axis0_u32_PosProfileDeceleration UDINT 16£6084:00 Axis0_f_ActValuePB REAL 16%2120:02
EtherCAT IEC Objects Axis0_u32_PosProfilelerk UDINT 16#60A4:00 Axis0_f_FActualvalue REAL 16#3720:00
Axis0_u32_PosQuickStopDeceleration UDINT 16%6085:00 Axis0_i32_PosDemandValug DINT 16:6062:00

Status Axis0_u32_PosQuickStopJerkDece UDINT  16#6086:00 || 16#1A01 TxPdo1
|v| 16#1601 RxPdo1 Axis1_ui6_Statusword UINT 16%6841:00
Information Axis1_ul6_Controlword UINT 16£6340:00 Axis1_ulf_FrrorCode UINT 16£683F:00
Axisl ul6_CommandOnRequest UINT 162820:00 Axis1_i32_PosActualvalue DINT 16#6864:00
Axisl i32_PosProfileTargetFos DINT 16#687A:00 Axisl f VelActualvalueFiltered REAL 16%3900:00
Axisl_u32_PosProfileVelodty UDINT 16=6881:00 Axisl_f_ActValuePA REAL 16:2020:01
Axis1_u32_PosProfileAcceleration UDINT 16#6883:00 Axis1 f ActValuePB REAL 16#2920:02
Axis1_u32_PosProfileDeceleration UDINT 16%6884:00 Axis1_f Factualvalue REAL 16#3F20:00
MAxisl u32_PosProfilelerk UDINT 16%68A4:00 Axis1 i32_PosDemandValue DINT 16#6862:00

#xis1_u32_PosQuickStopDeceleration UDINT 16#6885:00 |w| 16#1A02 TxPdo2
fxis1_u32_PosQuickStopJerkDece UDINT 16#6886:00 Axis0_i32_\elDemandvalue DINT 16#606B:00
|v| 1681602 RxPdo2 Axis0_f_FPDemandValue REAL 16#3710:00
Axis0_f_FPProfilevalug REAL 16#3700:00 Axis0_f _FFollowingErrorActualvalue REAL 1623610:00
Axis0_f_FPProfileGradientValue REAL 16£3701:00 Axiz0_i32_PosFollowingErrorActualva DINT 16%60F4:00
Axis1_f FPProfilevalue REAL 16#3F00:00 Axis0_ul6_LastCommandInProcess UINT 16#2021:00
Axis1_f FPProfileGradientvalue REAL 16#3F01:00 Axis0_ulf_DeviceState UINT 16:2022:00
Axis0_ul6_DeviceControlword UINT 16#2001:00 MAxis0_ul6_DeviceStateLevel UINT 16#2023:00

or separately via the process data/expert mode.

[ wydraulic_Controller_Parker_drives_PACHC_460_01 X |

General | Sync Manager ok add [Z Edit ¥ Delete
PDO List
Expert Process Data Sk e Type
a 0 Mailbox Out Index Size  Mame Flags ~ SM
Process Data A; 0 Mailbox In 16#1600 32.0 RxPdol 2
2 102 Quiputs RxPdol :

1 RxPdo2 2
.0 RxPdo3
RxPdo4 2
0 RxPdos

Startup Parameters 3 118 Inputs

EtherCAT IO Mapping

EtherCAT IEC Objects

) RxPdag

0 RxPdo7
Status

Information

3
3
3
3
PDO Assignment (16#1C12): o Insert [ Edit % Delet= & Movelp & Move Down
PDO Content (1651600):
Index Size Offs Mame Type
16+5040:00 20 0.0 Axis0_ulf_Controlword UINT
16 20:00 2.0 2.0 AxisD_i Request UINT
4.0 4.0 Axis eTargetPos DINT

The input and output data size of each 120 Bytes must not be exceeded.
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Parameter name Data type | Default value | Unit | Description
Axis name

AccActualValueFiltered REAL - mm/s Actual acceleration filtered

ActualValueP0O REAL - bar Actual supply pressure

ActualValuePT REAL - bar Actual tank pressure

ActValueCondPosOffset REAL - mm Position offset (Homing) Demand value jerk

CommandOnRequest UINT - - Actual axis command

DrivelD UDINT - Axis number

FCtrlOut REAL - % Controller output force-/pressure controller

JerkDemandValue DINT - mm/s? Demand value jerk

ModesOfOperation USINT - -

OpenloopSetpoint REAL - % Open loop set point

PosActualValueWOOffset DINT - mm Actual position without homing offset

PosCtrlActuatingSignalAccFeedback REAL - % C_qntroller il 2T o 2l v2IE SOl e
sition controller

PosCtrlActuatingSignalAccFeedForward REAL - % Con_troller ezl FEEElEE e R e @
position controller

PosCtrlActuatingSignallPartYi REAL - % Controller output I-part of position controller

PosCtrlActuatingSignalPPartYp REAL - % Controller output P-part of position controller

PosCtrlActuatingSignalVelFeedback REAL - % gr?ggﬁiﬁrnsrmpm UBIREY (B DRES @ [FaS)h

PosCtriActuatingSignalVelFeedForward REAL : % o T O Gy (Gl Tl T 2

PosCtrlOut REAL - % Controller output position controller

PosEncoderActualValueTrackABRef USINT - - Fé}fgi?é;l?r?glm B-Spur, Bit2 Ref-Spur)

ProfileSegment INT - - Profile segment

RxCommandOnRequest UINT - - Command axis

RxControlWord UINT - - Control word of axis

RxFPProfileGradientValue REAL - N/s o. bar/s | Gradient of target force /-pressure

RxFPProfileValue REAL - N or bar Target force/-pressure

RxModeOfOperation USINT - - Operation mode 3S soft motion

RxPosCtriDisturbanceOffset REAL - % Disturbance offset position controller

RxPosCtrlKp REAL - Y%/mm Proportional gain position controller

RxPosCtrlVelFeedForwardKvs REAL - Y%s/mm Velocity feed forward position controller

RxPosProfileAcceleration UDINT - mm/s? Target acceleration

RxPosProfileDeceleration UDINT - mm/s? Target deceleration

RxPosProfileJerk UDINT - mm/s® Target pressure

RxPosProfileTargetPos DINT - 0.001 mm Target position

RxPosProfileVelocity UDINT - 0.01 mm/s | Target speed

RxPosQuickStopDeceleration UDINT - mm/s? Target deceleration at Stop-command

RxPosQuickStopJerkDecel UDINT - mm/s? Target jerk at Stop-command

RxTargetTorque INT - N o. bar Target force/-pressure

RxTargetVelocity DINT - mm/s Target velocity

RxTorqueSlope UDINT - N/s o. bar/s | Target gradient of target force/pressure

SlaveAddr UDINT - - EtherCAT address

TxAccDemandValue DINT - mm/s? Demand acceleration

TxActualValuePA REAL - bar Actual pressure pA

TxActualValuePB REAL - bar Actual pressure pB

TxDeviceState UINT - - Device state

TxDeviceStatelLevel UINT - - Device state level

TxErrorCode UINT - - Error code

TxFPActualValue REAL - N or bar Actual force/-pressure

TxFPDemandValue REAL - N or bar Demand force/-pressure

TxFPFollowingErrorActualValue REAL - N or bar Following error force/pressure

TxJerkDemandValue DINT - mm/s? Demand jerk

TxLastCommandInProcess UINT - - Last command in process

TxModeOfOperationDisplay USINT - - Active mode of operation 3S soft motion

TxPosActualValue REAL - mm Actual position
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Parameter name Data type | Defaultvalue | Unit Description
Axis name
TxPosDemandValue REAL - mm Demand position
TxPosFollowingErrorActualValue REAL - mm Following error position
TxStatusword UINT - - Status word of axis
TxTorqueActualValue INT - N or bar Actual force/pressure
TxVelActualValue REAL - mm/s Actual velocity
TxVelActualValueFiltered REAL - mm/s Actual velocity filtered
TxVelDemandValue REAL - mm/s Demand velocity
AccSignalFilter UDINT 0 us Filter time constant of acceleration filter
ActValueCondPosOffset REAL 0 mm Position offset of feedback system
ApplicationMaxMass REAL 0 kg Moved mass of cylinder
ApplicationMaxSupplyPressure REAL 0 bar Max. supply pressure in the application
ApplicationType UINT 0 - Type of application
CylinderMaxSpeed UDINT 2000 mm/s Max. allowed cylinder speed
Number of cylinders of same type which are
CylinderNumberCyl UINT 1 - use used to calculate the total area for force
calculation
CylinderQOrientation INT 0 Degree Orientation of cylinders
CylinderPistonDiameter UDINT 80 mm Piston diameter of cylinder
CylinderRodDiameterA UDINT 0 mm Rod dla.meter‘A (piston S|de). of cylinder. For
differential cylinder the value is 0.
CylinderRodDiameterB UDINT 25 mm Rod diameter of cylinder B
CylinderTotalStroke REAL 300 mm Total stroke of cylinder
FCtrIDisturbanceOffset REAL 0 % Disturbance offset of force/pressure controller
0,
FCtrIFeedForwardKfs REAL 0 é: ;{;‘a?r Force feed forward of force/presure controller
FCtrlinnerWindowlIPart REAL 0 N or bar Inner window |-part of force/pressure controller
FCtrlinversion USINT 0 - Inversion force/pressure controller output
0,
FCtrIKd REAL 0 é";g‘a?r D-part of force/pressure controller
0.
. %IN or
FCtrlKi REAL 0 o%/bar |-part of force/pressure controller
%IN or
FCtrlKp UDINT 0 o%/bar P-part of force/pressure controller
0.
FCtriNegLimitiPart REAL 0 % Negative limit of controller output of I-part of
force/pressure controller
FCtriOuterWindowlPart REAL 0 Norbar  [Oulerwindow of l-part of force/pressure con-
FCtrlOutFilter UDINT 0 us Filter time constant of PT1 filter at force/pres-
sure controller output
FCtriPosLimitiPart REAL 0 % Positive limit of controller output of I-part of
force/pressure controller
FCtriTd REAL 0 us ;I".Lr)ﬂzrconstant of D-part of force/pressure con-
FCtrlVelFeedbackKv REAL 0 Y%s/mm Velocity feedback of force/pressure controller
FeedbackAln INT 0 - Analogue interface of position transducer
FeedbackAlnSignalType INT 0 ) dS:J%r;?I type of output signals of position trans-
FeedbackBaudRate UINT 1000 Kbit/s Baud rate of position transducer
FeedbackBitLength USINT 24 bit Telegram length of position transducer
FeedbacklnvertDirection BOOL 0 _ Invert sense of direction of position transdu-
cer on/off
FeedbackMaxPosition REAL 0 mm Maximal position of position transducer
FeedbackMaxSignalPosition REAL 0 Vo. mA Maximal output signal of position transducer
FeedbackMinPosition REAL 0 mm Minimal Position of position transducer
FeedbackMinSignalPosition REAL 0 V 0. mA Minimal output signal of position transducer
FeedbackResolution REAL 0.005 mm Resolution of position transducer
FeedbackType USINT 2 - Type of position transducer
FeedbackUpdateRate UINT 0 us Update rate of position feedback system
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Parameter name Data type | Defaultvalue | Unit Description
Axis name

ForceForceMax REAL 0 N oder bar | Maximal force of force transducer

ForceForceMin REAL 0 N oder bar | Minimal force of force transducer

ForcelnputsignalType INT 0 - Signal type of output signal of force transducer

Forcelnterface INT 0 - Analogue interface of force transducer

ForcePressureCtrlType USINT 0 - Type of force/pressure controller

ForceSignalMax REAL 0 Vo. mA Maximal output signal of force transducer

ForceSignalMin REAL 0 V o. mA Minimal output signal of force transducer

FPFollowingErrorReaction USINT 0 ) Error reaction following error force/pressu-
re controller

FPFollowingErrorWindow REAL 0 N o. bar Following error window force/pressure controller

FPFollowingErrorWindowTime UDINT 0 us Following error window time force/pressure
controller

FPForceLimitErrorReaction USINT 0 - Error reaction force too high

FPMaxForce DINT 0 N Max. allowed force

FPWindow UDINT 0 N o. bar In force/pressure window

FPWindowTime UINT 0 us In force/pressure window time

HomingAcceleration UDINT 0 mm/s? Target acceleration homing

HomingMethod SINT 0 89) Homing type

HomingOffset DINT 0 0.001 mm New actual position at homing point

HomingSpeedDuringSearchForZero UDINT 0 mm/s Target velocity during homing

PosCtrlIAccFeedbackKa REAL 0 %s?/mm Gain acceleration feedback of position controller

PosCirAccFeedForwardKva REAL 0 %s2/mm Gain acceleration feed forward of position
controller

PosCtrIDisturbanceOffset REAL 0 % Disturbance offset of position controller

PosCtrlinnerWindowlPart REAL 0 mm Inner window |-part of position controller

PosCitrlKi REAL 0 %/mms |-part of position controller

PosCtrIKp REAL 0 %/mm P-part of position controller

PosCtriNegLimitlPart REAL 0 o Neg.elxtive limit of controller output of I-part of
position controller

PosCtrlOuterWindowl!Part REAL 0 mm Outer window |-part of position controller

PosCtriPosLimitlPart REAL 0 % Rqsitive limit of controller output of |-part of po-
sition controller

PosCtrISpeedThresholdIPart REAL 0 mm/s Velocity limit of I-part of position controller

PosCtrlVelFeedbackKv REAL 0 Y%s/mm Gain velocity feedback of position controller

PosCtrlVelFeedForwardKvs REAL 0 Y%s/mm Gain velocity feed forward of position controller

PosFollowingErrorReaction USINT 0 - Error reaction following error position controller

PosFollowingErrorTimeOut UINT 0 ms Following error time position controller

PosFollowingErrorWindow UDINT 0 0.001 mm Following error window position controller

PosLimitErrorReaction USINT 0 - Error reaction position travel limit

PosLimitMax DINT 0.001 mm Upper position travel limit

PosLimitMin DINT 0.001 mm Lower position travel limit

PosWindow DINT 0 0.001 mm In-position window

PosWindowTime UINT 0 ms In-position window time

PressureAlnactivePressure REAL 0 bar Constant pressure if no transducer for pA con-
nected

PressureAlnputsignalType USINT 0 ) Signal type of output signal of pressure trans-
ducer pA

PressureAlnterface INT 0 - Analogue interface of transducer

PressureAPressureMax REAL 400 bar Maximal pressure of transducer

PressureAPressureMin REAL bar Minimal pressure of transducer

PressureASignalMax REAL 10 V o. mA Maximal output signal of transducer

PressureASignalMin REAL 0 V 0. mA Minimal output signal of transducer

PressureBlInputsignalType INT 0 - Signal type of output signal of transducer

PressureBlInterface INT 0 - Analogue interface of transducer

PressureBPressureMax REAL 400 bar Maximal pressure of transducer

PressureBPressureMin REAL 0 bar Minimal pressure of transducer

PressureBSignalMax REAL 10 V o. mA Maximal output signal of transducer
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Parameter name Data type | Defaultvalue | Unit Description

Axis name
PressureBSignalMin REAL 0 Vo.mA Minimal output signal of transducer
PressurePlnactivePressure REAL 0 bar :g;zt:nt e iie e Earier o e
PressurePInputsignalType INT 0 - Signal type of output signal of transducer
PressurePInterface INT 0 - Analogue interface of transducer
PressurePPressureMax REAL 400 bar Maximal pressure of transducer
PressurePPressureMin REAL 0 bar Minimal pressure of transducer
PressurePSignalMax REAL 10 V o. mA Maximal output signal of transducer
PressurePSignalMin REAL 0 V o. mA Minimal output signal of transducer
PressureTInactivePressure REAL 0 bar Constant pressure if no transducer pT connected
PressureTInputsignalType INT 0 - Signal type of output signal of transducer
PressureTInterface INT 0 - Analogue interface of transducer
PressureTPressureMax REAL 400 bar Maximal pressure of transducer
PressureTPressureMin REAL 0 bar Minimal pressure of transducer
PressureTSignalMax REAL 10 Vo. mA Maximal output signal of transducer
PressureTSignalMin REAL 0 Vo.mA Minimal output signal of transducer
SpeedtooHighErrorReaction USINT 0 - Error reaction velocity too high
ValveOPosCtrl BOOL 0 - Valve0 active in position control
ValveOPresCirl BOOL 0 - Valve0 active in force/pressure control
Valve1PosCtrl BOOL 0 - Valve1 active in position control
Valve1PresCirl BOOL 0 - Valve1 active in force/pressure control
Valve2PosCtrl BOOL 0 - Valve2 active in position control
Valve2PresCtrl BOOL 0 - Valve2 active in force/pressure control
Valve3PosCitrl BOOL 0 - Valve3 active in position control
Valve3PresCtrl BOOL 0 - Valve3 active in force/pressure control
VelSignalFilter UDINT 0 us Filter time constant of velocity filters
DieCastingStartMonitoringON UINT 0 - Start-up monitoring on/off
DieCastingVelocityGainChanges0 REAL 0 -
DieCastingVelocityGainChanges1 REAL 0 -
DieCastingVelocityGainChanges2 REAL 0 -
DieCastingVelocityGainChanges3 REAL 0 -
DieCastingVelocityGainChanges4 REAL 0 -
DieCastingVelocityGainChanges5 REAL 0 -
DieCastingVelocityGainChanges6 REAL 0 -
DieCastingVelocityGainChanges7 REAL 0 -
DieCastingVelocityGainChanges8 REAL 0 -
DieCastingVelocityGainChanges9 REAL 0 -
DieCastingVelocityGainChanges10 REAL 0 -
DieCastingVelocityGainChanges11 REAL 0 -
DieCastingVelocityGainChanges12 REAL 0 -
DieCastingVelocityGainChanges13 REAL 0 -
DieCastingVelocityGainChanges14 REAL 0 -
DieCastingVelocityGainChanges15 REAL 0 -
DieCastingVelocityGainChangesON UINT 0 - Gain scheduling on/off
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NamePACHC.
DeviceControlword UINT - - Device control word
DeviceFWNumber STRING - - Version of firmware
DeviceHWNumber STRING - - Version of hardware
DeviceManufacturingDate STRING - - Manufacturing date
DeviceSerialNumber STRING - - Serial number
DeviceSetErrorNo UINT - - Error code
DeviceSetErrorReaction USINT - - Error reaction
DeviceStatusword UINT - - Device status word
DeviceTemperatur REAL - - Device temperature
DeviceType STRING - - Device type, item number

NamePACHC. Analoginputs
AIn0_AlInActualValue REAL 0 V or mA Unfiltered actual value of analogue input O
AIn0_AlInActualValueFiltered REAL 0 V or mA Filtered actual value of analogue input 0
AIn0_AInOffset REAL 0 V or mA Offset of analogue input 0
AInO_AlInFilter UDINT 0 us Filter time constant of input filter O
Aln1_AlnActualValue REAL 0 V or mA Unfiltered actual value of analogue input 1
Aln1_AlInActualValueFiltered REAL 0 V or mA Filtered actual value of analogue input 1
Aln1_AInOffset REAL 0 V or mA Offset of analogue input 1
Aln1_AlnFilter UDINT 0 us Filter time constant of input filter 1
Aln2_AlInActualValue REAL 0 V or mA Unfiltered actual value of analogue input 2
Aln2_AlnActualValueFiltered REAL 0 V or mA Filtered actual value of analogue input 2
Aln2_AInOffset REAL 0 V or mA Offset of analogue input 2
Aln2_AlnFilter UDINT 0 us Filter time constant of input filter 2
AIn3_AlInActualValue REAL 0 V or mA Unfiltered actual value of analogue input 3
AIn3_AlInActualValueFiltered REAL 0 V or mA Filtered actual value of analogue input 3
Aln3_AInOffset REAL 0 V or mA Offset of analogue input 3
AIn3_AlnFilter UDINT 0 us Filter time constant of input filter 3

NamePACHC.AnalogOutputs
AOut0_CtrlOutDBCompASide REAL 0 % Dead band A-side analogue output 0
AOut0_CtrlOutbBCompBSide REAL 0 % Dead band B-side analogue output 0
AOut0_CtrlOutbBCompThreshold REAL 0 % Threshold of dead band analogue output O
AOUt0_CtrlOutDBCompType SINT 0 _ gii;ioftf)and compensation analogue output
AOut0_CtrlOutFCtriIDirDepGainFactorNeg REAL 1 - Gain neg. force controller analogue output O
AOut0_CtrlOutFCtrIDirDepGainFactorPos REAL 1 - Gain pos. force controller analogue output 0
AOUt0_CtrlOutinactiveChain REAL 0 % Controller outpyt analogue output 0 if valve is

not used in active control loop
AOut0_CtrlOutlnvertingSign SINT 0 - Inversion analogue output O
AOut0_CtrlOutLowerLimit REAL -100 % Lower limit analogue output O
AOut0_CtrlOutPosCtrIDirDepGainFactorNeg | REAL 1 - Gain neg. position controller analogue output 0
AOut0_CtrlOutPosCtrIDirDepGainFactorPos | REAL 1 - Gain pos. position controller analogue output 0
AOut0_CtrlOutUpperLimit REAL 100 % Upper limit analogue output 0
AOut0_CtrlOutZeroCorrectionOffset REAL 0 % Offset analogue output 0
AOut0_LinOut REAL 0 % Output signal analogue output 0
AOut0_ValveOpenLoopOnOff USINT 0 - Analogue output 0 open loop on/off
AOut0_ValveOpenLoopSetpoint REAL 0 % Analogue output 0 open loop set point
AOut1_CtrlOutDBCompASide REAL 0 % Dead band A-side analogue output 1
AOut1_CtrlOutDBCompBSide REAL 0 % Dead band B-side analogue output 1
AOut1_CtrlOutDBCompThreshold REAL 0 % Threshold of dead band analogue output 1
AOut1_CtrlOutbBCompType SINT 0 : ?zarll?oftf)and compensation analogue output
AOut1_CtrlOutFCtriIDirDepGainFactorNeg REAL 1 - Gain neg. force controller analogue output 1
AOut1_CtrlOutFCtriDirDepGainFactorPos REAL 1 - Gain pos. force controller analogue output 1
AOut1_CtrlOutinactiveChain REAL 0 o Controllellf outp}Jt analogue output 1 if valve is
not used in active control loop
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AOut1_CtrlOutInvertingSign SINT 0 - Inversion analogue output 1
AOut1_CtrlOutLowerLimit REAL -100 % Lower limit analogue output 1
AOut1_CtrlOutPosCtrIDirDepGainFactorNeg | REAL 1 - Gain neg. position controller analogue output 1
AOut1_CtrlOutPosCtrIDirDepGainFactorPos | REAL 1 - Gain pos. position controller analogue output 1
AOut1_CtrlOutUpperLimit REAL 100 % Upper limit analogue output 1
AOut1_CtrlOutZeroCorrectionOffset REAL 0 % Offset analogue output 1
AOut1_LinOut REAL 0 % Output signal analogue output 1
AOut1_ValveOpenLoopOnOff USINT 0 - Analogue output 1 open loop on/off
AOut1_ValveOpenLoopSetpoint REAL 0 % Analogue output 1 open loop set point
AOut2_CtrlOutbBCompASide REAL 0 % Dead band A-side analogue output 2
AOut2_CtrlOutDBCompBSide REAL 0 % Dead band B-side analogue output 2
AOut2_CtrlOutbBCompThreshold REAL 0 % Threshold of dead band analogue output 2
AOUt2_CtrlOutbBCompType SINT 0 : ZD?)?]?Oft?and compensation analogue output
AOut2_CtrlOutFCtrIDirDepGainFactorNeg REAL 1 - Gain neg. force controller analogue output 2
AOut2_CtrlOutFCtrIDirDepGainFactorPos REAL 1 - Gain pos. force controller analogue output 2
AOut2_CtrlOutinactiveChain REAL 0 % Controllelj outp_ut analogue output 2 if valve is
not used in active control loop
AOut2_CtrlOutInvertingSign SINT 0 - Inversion analogue output 2
AOut2_CtrlOutLowerLimit REAL -100 % Lower limit analogue output 2
AOut2_CtrlOutPosCtrIDirDepGainFactorNeg | REAL 1 - Gain neg. position controller analogue output 2
AOut2_CtrlOutPosCtrIDirDepGainFactorPos | REAL 1 - Gain pos. position controller analogue output 2
AOut2_CtrlOutUpperLimit REAL 100 % Upper limit analogue output 2
AOut2_CtrlOutZeroCorrectionOffset REAL 0 % Offset analogue output 2
AOut2_LinOut REAL 0 % Output signal analogue output 2
AOut2_ValveOpenLoopOnOff USINT 0 - Analogue output 2 open loop on/off
AOut2_ValveOpenLoopSetpoint REAL 0 % Analogue output 2 open loop set point
AOut3_CtrlOutDBCompASide REAL 0 % Dead band A-side analogue output 3
AOut3_CtrlOutbBCompBSide REAL 0 % Dead band B-side analogue output 3
AOut3_CtrlOutbBCompThreshold REAL 0 % Threshold of dead band analogue output 3
AOUt3_CtrlOutDBCompType SINT 0 ) :I?(e):ra];ioft?and compensation analogue output
AOut3_CtrlOutFCtriDirDepGainFactorNeg REAL 1 - Gain neg. force controller analogue output 3
AOut3_CtrlOutFCtrIDirDepGainFactorPos REAL 1 - Gain pos. force controller analogue output 3
AOut3_CtrlOutinactiveChain REAL 0 % Controllelf outp}Jt analogue output 3 if valve is
not used in active control loop
AOut3_CtrlOutinvertingSign SINT 0 - Inversion analogue output 3
AOut3_CtrlOutLowerLimit REAL -100 % Lower limit analogue output 3
AOut3_CtrlOutPosCtrIDirDepGainFactorNeg | REAL 1 - Gain neg. position controller analogue output 3
AOut3_CtrlOutPosCtrIDirDepGainFactorPos | REAL 1 - Gain pos. position controller analogue output 3
AOut3_CtrlOutUpperLimit REAL 100 % Upper limit analogue output 3
AOut3_CtrlOutZeroCorrectionOffset REAL 0 % Offset analogue output 3
AOut3_LinOut REAL 0 % Output signal analogue output 3
AOut3_ValveOpenLoopOnOff USINT 0 - Analogue output 3 open loop on/off
AOut3_ValveOpenLoopSetpoint REAL 0 % Analogue output 3 open loop set point
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Error Description

Error Number dez.

Error Number hex.

Module over temperature 16912 0x4210
Module under voltage 20754 0x5112
Power supply error Encoder feedback 0 20755 0x5113
Analogue input 0 signal below limit 21041 0x5231
Analogue input 1 signal below limit 21042 0x5232
Analogue input 2 signal below limit 21043 0x5233
Analogue input 3 signal below limit 21044 0x5234
Analogue input 0 signal above limit 21045 0x5235
Analogue input 1 signal above limit 21046 0x5236
Analogue input 2 signal above limit 21047 0x5237
Analogue input 3 signal above limit 21048 0x5238
Cycle time 500 ps task exceeded 24594 0x6012
Cycle time 250 ps task exceeded 24704 0x6080
Cylinder max speed 0 too high 29456 0x7310
Cylinder max speed 1 too high 29458 0x7312
Position tracking error 0 29472 0x7320
Position tracking error 1 29474 0x7322
Position 0 above software limit 29475 0x7323
Position 0 below software limit 29476 0x7324
Position 1 above software limit 29477 0x7325
Position 1 below software limit 29478 0x7326
Force tracking error O 29648 0x73D0
Force tracking error 1 29649 0x73D1
EBUS error 29968 0x7510
Force 0 above force limit 33664 0x8380
Force 1 above force limit 33665 0x8381
Analogue output 0 fault 65282 OxFF02
Analogue output 1 fault 65283 O0xFF03
Analogue output 2 fault 65284 OxFF04
Analogue output 3 fault 65285 0xFF05
SSI feedback 0 timeout 65417 O0xFF89
SSI feedback 1 timeout 65424 0xFF90
SSI feedback 0 bad initialisation 65427 O0xFF93
SSI feedback 1 bad initialisation 65428 OxFF94
EnDat2-2 feedback 0 timeout 65429 O0xFF95
EnDat2-2 feedback 1 timeout 65430 0xFF96
EnDat2-2 feedback O crc error 65431 OxFF97
EnDat2-2 feedback 1 crc error 65432 OxFF98
EnDat2-2 feedback 0 bad initialisation 65434 OxFF9A
EnDat2-2 feedback 1 bad initialisation 65435 OxFF9B
EnDat2-2 feedback 0 generation error 65436 0xFF9C
EnDat2-2 feedback 1 generation error 65437 OxFF9D
Power supply error Encoder feedback 1 65438 OxFF9E
Homing 0 only in standstill allowed 65504 OxFFEO
Homing 1 only in standstill allowed 65512 OxFFE8
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Object list
PACHC supports profil DS402 as well as hydraulic parameters of profil DS408.
Index Group Plain Text Variable name Data type Access rights f{e_s O Unit Vel || D
ution range | flash
1008 | O |device Device Name s_DeviceName STRING READ Yes
1009 | O |device Device Hardware Version |s_DeviceHardwareversion | STRING READ Yes
100A | O |device Device Firmware Version |s_DeviceFirmwareversion | STRING READ Yes
1010 | 1 |device |Write Flash READWRITE
2000 | O |device |Number of axes u8_NumberOfAxes UNSIGNED8 |READWRITE 1 1.2 Yes
2001 | O |device Device controlword u16_DeviceControlword UNSIGNED16 | READWRITE No
2002 | 0 |device Device statusword u16_DeviceStatusword UNSIGNED16 | READ No
2003 | O |device Device set error number | u16_DeviceSetErrorNo UNSIGNED16 | READWRITE No
2004 | 0 | device |Device set error reaction | 1-DeVIeSSIEMOReAC | jNg1GNEDS | READWRITE No
2005 |12 | device Error code 5 UNSIGNED16 | READ
2005 | 1 |device Error time 0
2005 | 2 |device Error code 0 UNSIGNED16 | READ
2005 | 36 | device Error code 17 UNSIGNED16 | READ
2005 | 0 |device Error field with time UNSIGNED8 | CONST
2005 | 3 |device Error time 1
2005 |45 | device Error time 22
2005 | 5 | device Error time 2
2005 | 7 |device Error time 3
2005 | 8 |device Error code 3 UNSIGNED16 | READ
2005 | 9 |device Error time 4
2005 | 24 | device Error code 11 UNSIGNED16 | READ
2005 | 11 | device Error time 5
2005 |39 | device Error time 19
2005 |13 | device Error time 6
2005 | 14 | device Error code 6 UNSIGNED16 | READ
2005 | 15| device Error time 7
2005 | 16 | device Error code 7 UNSIGNED16 | READ
2005 |17 | device Error time 8
2005 | 18 | device Error code 8 UNSIGNED16 | READ
2005 | 19 | device Error time 9
2005 | 20 | device Error code 9 UNSIGNED16 | READ
2005 |21 | device Error time 10
2005 | 22 | device Error code 10 UNSIGNED16 | READ
2005 | 23| device Error time 11
2005 |10 | device Error code 4 UNSIGNED16 | READ
2005 |59 | device Error time 29
2005 |46 | device Error code 22 UNSIGNED16 | READ
2005 |47 | device Error time 23
2005 |48 | device Error code 23 UNSIGNED16 | READ
2005 |49 | device Error time 24
2005 |50 | device Error code 24 UNSIGNED16 | READ
2005 |51 | device Error time 25
2005 |52 | device Error code 25 UNSIGNED16 | READ
2005 |53 | device Error time 26
2005 |54 | device Error code 26 UNSIGNED16 | READ
2005 |55 | device Error time 27
2005 | 56 | device Error code 27 UNSIGNED16 | READ
2005 | 37 | device Error time 18
2005 |58 | device Error code 28 UNSIGNED16 | READ
2005 | 38 | device Error code 18 UNSIGNED16 | READ
2005 |60 | device Error code 29 UNSIGNED16 | READ
2005 |61 | device Error time 30
2005 |62 | device Error code 30 UNSIGNED16 | READ

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



95

Appendix
Index Group Plain Text Variable name Data type Access rights Re_s O Unit Vel || S
lution range | flash
2005 |63 | device Error time 31
2005 |64 | device Error code 31 UNSIGNED16 | READ
2005 |44 | device Error code 21 UNSIGNED16 | READ
2005 |43 | device Error time 21
2005 |42 | device Error code 20 UNSIGNED16 | READ
2005 |41 | device Error time 20
2005 |40 | device Error code 19 UNSIGNED16 | READ
2005 | 6 |device Error code 2 UNSIGNED16 | READ
2005 |57 | device Error time 28
2005 |33 | device Error time 16
2005 | 4 |device Error code 1 UNSIGNED16 | READ
2005 | 25 | device Error time 12
2005 | 34 | device Error code 16 UNSIGNED16 | READ
2005 |32 | device Error code 15 UNSIGNED16 | READ
2005 | 31 | device Error time 15
2005 | 30 | device Error code 14 UNSIGNED16 | READ
2005 | 26 | device Error code 12 UNSIGNED16 | READ
2005 | 35 | device Error time 17
2005 |29 | device Error time 14
2005 | 28 | device Error code 13 UNSIGNED16 | READ
2005 | 27 | device Error time 13
2006 | O |device Device time s_DeviceTime STRING READWRITE
2020 | 0 | device0 | Command on request 0 ;’223;::6—%““’“3”"0”' UNSIGNED16 | READWRITE no
2021 | 0 | deviceo Last command in pro- axis0_u16_LastCommand- UNSIGNED16 | READ No
cess 0 InProcess
2022 | 0 |deviceO |device state O axis0_u16_DeviceState UNSIGNED16 | READ No
2023 | 0 |device0 |Device state level 0 ﬁ’;‘\fg—“m—De"'ceStatG' UNSIGNED16 | READ No
2040 | 0 cylinder Ac’FuaI valye con.ditioning axisO'_u32_.ActVaIueCond- UNSIGNED32 | READWRITE |0.001| mm Yes
configd | cylinder piston diameter 0 | CylPistonDiameter
2041 | 0 cylinder Actual value conditioning axisQ_u32_ActVaIueCond- UNSIGNED32 | READWRITE 10.001| mm Yes
config0 |diameter A O CylDiameterA
2042 | 0 cylinder A_ctual value conditioning aX|sQ_u32_ActVaIueCond- UNSIGNED32 | READWRITE 10.001| mm Yes
config0 | diameter B 0 CylDiameterB
2043 | 0 cylinder | Actual value conditioning |axisO_u32_ActValueCond- UNSIGNED32 | READWRITE |0.001| mm Yes
config0 | stroke O CylStroke
2044 | 0 cylinder | Actual value conditioning |axisO_u32_ActValueCond- UNSIGNED32 | READWRITE mm/s Yes
configd | max speed 0 CylMaxSpeed
2046 | 0 cylinder |[Actual value conditioning |axisO_u8_ActValueCond- UNSIGNED16 | READWRITE 1 Yes
configd [ number O CyINumber
PreSSUre | actual value conditioning | axis0_f ActValueCondMin-
2100 | O | sensor . . 9 - . FLOAT READWRITE |0.001 [mA or V| Yes
config0 min transducer signal pA 0| TransducerSignalPA
pressure | Actual value condition- . il
2101 | 0 |sensor |ing max transducer sig- | 24S0f_ActvalueCondMax- ) o ar READWRITE |0.001 [mA or V] Yes
TransducerSignalPA
config0 [ nal pAO
pressure T .
2102 | 0 | sensor Ac?tual value conditioning axlso_f_ActVaIueCond- FLOAT READWRITE |0.001| bar Yes
min pressure pA 0 MinPA
config0
pressure T .
2103 | 0 | sensor Actual value conditioning | axisO_f_ActValueCond- FLOAT READWRITE |0.001! bar Yes
max pressure pA 0 MaxPA
configl
pressure - . .
i || © || genpey | C e LS EarelioG, | IR0 i AENENGCORELN | o 6 READWRITE | 0.001 [mA or V Yes
min transducer signal pB 0| TransducerSignalPB
config
pressure | Actual value condition- . |
2105 | 0 |sensor |ing max transducer sig- | 2IS0_f_ActvalueCondMax1 o o5 READWRITE |0.001 mAor V] Yes
TransducerSignalPB
configd [nal pB 0
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pressure I .
i || © || ey | CSNED LS coEliEnlig) | SOEL IASRELEESE g g READWRITE |0.001| bar Yes
! min pressure pB 0 MinPB
config0
pressure I .
2107 | 0 | sensor Actual value conditioning |axisO_f ActValueCond- FLOAT READWRITE |0.001! bar Yes
’ max pressure pB 0 MaxPB
config0
pressure P . .
D | | ey | e el eselitenig (sl ENRLEEEelLE ) 6 READWRITE | 0.001 [mA or V] Yes
config min transducer signal pT 0| TransducerSignalPT
pressure | Actual value condition- . |
2109 | 0 |sensor |ing max transducer sig- | 2XIS0_f-ActvalueCondMaxy g o ar READWRITE |0.001 mA or V Yes
. TransducerSignalPT
configd [nal pT 0
PreSSU= | actual value conditioning | axisO_ActValueCondConst-
2110 | O |re sensor 9 or > FLOAT READWRITE 1 bar Yes
: const pressure pA 0 TransducerSignalPA
config0
Pressu~ | actual value conditioning | axis0_ActValueCondConst-
2111 | O |re sensor 9 — . FLOAT READWRITE 1 bar Yes
: const pressure pB 0 TransducerSignalPB
config0
PressU- | actual value conditioning | axis0_ActValueCondConst-
2112 | 0 |re sensor 9 = . FLOAT READWRITE 1 bar Yes
: const pressure pT 0 TransducerSignalPT
config0
PressU- | actual value conditioning | axis0_ActValueCondConst-
2113 | 0 | re sensor 9 = . FLOAT READWRITE 1 bar Yes
: const pressure p0 0 TransducerSignalP0
config0
pressure T .
210A | 0 | sensor Agtual value conditioning a)flsO_f_ActVaIueCond- FLOAT READWRITE |0.001! bar Yes
. min pressure pT 0 MinPT
config0
pressure I .
210B | 0 | sensor Actual value conditioning |axisO_f ActValueCond- FLOAT READWRITE |0.001! bar Yes
. max pressure pT 0 MaxPT
config0
pressure - . .
210C | 0 |sensor |Actual value conditioning | axis0_f_ActvalueCondMin-| | o ay READWRITE |0.001 [mA or Yes
config min transducer signal p0 0| TransducerSignalP0
pressure | Actual value condition- . |
210D | 0 | sensor |ing max transducer sig- axnsO_f_ActV_aIueCondMax FLOAT READWRITE |0.001 [mA or V| Yes
. TransducerSignalP0
configd | nal p0 0
pressure I . i
210E | 0 | sensor Agtual value conditioning a)gsO_f_ActVaIueCond FLOAT READWRITE |0.001| bar Yes
. min pressure p0 0 MinPO
config0
pressure N . i
210F | 0 | sensor Actual value conditioning |axisO_f ActValueCond FLOAT READWRITE |0.001| bar Yes
. max pressure p0 0 MaxPO0
config0
pressure
2120 | 4 |sensor | Actual value p0 0 axis0_f_ActValueP0 FLOAT READ 0.001| bar No
config0
pressure
2120 | 3 |sensor |Actual value pT 0 axisO_f_ActValuePT FLOAT READ 0.001| bar No
config0
pressure
2120 | 0 |sensor |Actual value subindex 0 |axisO_u16_Sublndex0 UNSIGNED16 | CONST No
config0
pressure
2120 | 1 |sensor |Actual value pAQ axis0_f_ActValuePA FLOAT READ 0.001| bar No
config0
pressure
2120 | 2 |sensor | Actual value pB 0 axisO_f_ActValuePB FLOAT READ 0.001| bar No
config0
2200 | 0 force Min transducer signal a)_(nsO_f_MlnTransducer- FLOAT READWRITE mA or VI Yes
sensorQ | force 0 SignalF
2201 | 0 force Max transducer signal a)_(lsO_f_MaxTransducer- FLOAT READWRITE mA or V/ Yes
sensorQ | force 0 SignalF
2202 | 0 fsoerr?:oro Min force range 0 axis0_f_MinFRange FLOAT READWRITE | 1 N Yes
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2203 | 0 fs(;;rr?:oro Max force range 0 axis0_f_MaxFRange FLOAT READWRITE | 1 N Yes
Hydraulic .
2300 | O system0 System pressure 0 AxisO_f SystemPressure | FLOAT READWRITE 1 bar Yes
2301 | 0 'S")}’S‘iﬁgc Max mass 0 AxisO_f MaxMass FLOAT READWRITE | 1 | Kg Yes
Hydraulic .
2302 | O system0 System type 0 Axis0_u8_SystemType UNSIGNED16 | READWRITE Yes
2820 | 0 | devicet |Command on request 1 ;’221;::6—00““”“3”"0”' UNSIGNED16 | READWRITE no
2821 | 0 | device1 Last command in pro- axis1_u16_LastCommand- UNSIGNED16 | READ No
cess 1 InProcess
2822 | 0 |device1l |device state 1 axis1_u16_DeviceState UNSIGNED16 | READ No
2823 | 0 | devicel |Device state level 1 pxis1 16 DeviceState: | uNSIGNED16 | READ No
2840 | 0 cylinder Ac’FuaI vaI.lJecon.ditioning axis1'_u32_.ActVaIueCond- UNSIGNED32 | READWRITE 10.001| mm Yes
config1 | cylinder piston diameter 1 | CylPistonDiameter
2841 | 0 cylinder Actual value conditioning axis1'_u32_ActVaIueCond- UNSIGNED32 | READWRITE 10.001| mm Yes
configl |diameter A 1 CylDiameterA
2842 | 0 cylinder A_ctual value conditioning aX|s1__u32_ActVaIueCond- UNSIGNED32 | READWRITE 10.001| mm Yes
configl |diameter B 1 CylDiameterB
2843 | 0 cylinder | Actual value conditioning |axis1_u32_ActValueCond- UNSIGNED32 | READWRITE |0.001| mm Yes
configl | stroke 1 CylStroke
2844 | 0 cylinder | Actual value conditioning |axis1_u32_ActValueCond- UNSIGNED32 | READWRITE mm/s Yes
config! | max speed 1 CylMaxSpeed
2846 | 0 cylinder |[Actual value conditioning |axis1_u8_ActValueCond- UNSIGNED16 | READWRITE 1 Yes
config! | number 1 CyINumber
PresSUre | actual value conditioning | axis1_f ActValueCondMin-
2900 | O |sensor - . 9 - . FLOAT READWRITE |0.001 mA or V| Yes
config min transducer signal pA 1| TransducerSignalPA
pressure | Actual value condition- . |
2901 | 0 |sensor |ing max transducer sig- | 248 1f-ActvalueCondMax- ) a7 READWRITE |0.001 [mAor V] Yes
TransducerSignalPA
configl |[nal pA1
pressure I .
2002 | 0 | sensor A{:tual value conditioning a>$|s1_f_ActVaIueCond- FLOAT READWRITE |0.001| bar Yes
config1 min pressure pA 1 MinPA
pressure T .
2903 | 0 | sensor Actual value conditioning | axis1_f ActValueCond- FLOAT READWRITE 10.001! bar Yes
configt max pressure pA 1 MaxPA
pressure I . .
2904 | 0 | sensor A(?tual value conqmonlng aX|s1_f_ActVaIueCondM|n- FLOAT READWRITE 0 Yes
configt min transducer signal pB 1| TransducerSignalPB
pressure | Actual value condition- . |
2905 | 0 |sensor |[ing max transducer sig- aX|s1_f_ActV_aIueCondMax FLOAT READWRITE 0 Yes
TransducerSignalPB
configl |[nal pB 1
pressure - .
s | 0 | ey | ool vellis ennaliianing | el REallEtaes ) g READWRITE |0.001/| bar Yes
config? min pressure pB 1 MinPB
pressure - .
2907 | 0 | sensor Actual value conditioning | axis1_f_ ActValueCond- FLOAT READWRITE |0.001| bar Yes
config1 max pressure pB 1 MaxPB
pressure I . A
2o | 0 | cemsy | 2 B VRIS BERGNTEANG) | @ ECENECERENn o) gy READWRITE | 0.001 mAor V] Yes
config1 min transducer signal pT 1| TransducerSignalPT
pressure | Actual value condition- . |
2909 | 0 |sensor |ing max transducer sig- | 2X81f_ActvalueCondMax- ) a7 READWRITE |0.001 [mA or V] Yes
TransducerSignalPT
configl |[nal pT 1
pressu- Actual value conditioning | Axis1_ActValueCondConst-|
2910 | O | re sensor = ) FLOAT READWRITE 1 bar Yes
config1 const pressure pA 1 TransducerSignalPA
Pressu- | actual value conditioning | Axis1_ActValueCondConst-
2911 | O | re sensor = . FLOAT READWRITE 1 bar Yes
configt const pressure pB 1 TransducerSignalPB
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Pressu” | actual value conditioning | Axis1_ActValueCondConst-|

2912 | O |re sensor = . FLOAT READWRITE 1 bar Yes
configt const pressure pT 1 TransducerSignalPT
PresSU- | actual value conditioning | Axis1_ActValueCondConst-

2913 | O |re sensor 9 = ) FLOAT READWRITE 1 bar Yes
config? const pressure p0 1 TransducerSignalP0
pressure I .

i | | ey |l vele et el [ AEElEEEeh ) G READWRITE |0.001/| bar Yes
config? min pressure pT 1 MinPT
pressure I . I

2008 | 0 | sensor Actual value conditioning |axis1_f ActValueCond FLOAT READWRITE |0.001| bar Yes
config1 max pressure pT 1 MaxPT
pressure I . .

290C | 0 |sensor |Actual "ag‘e °°”‘.j't'°’|“”g1 ?Xmaf—ACtg.a'”e”C:,%“dM'“ FLOAT READWRITE | 0.001 mAor V] Yes
configl min transducer signal p ransducerSigna
pressure | Actual value condition- . |

290D | 0 |sensor |ing max transducer sig- | 2¥81_f_ActValueCondMax1 g o ap READWRITE | 0.001 [mA or V] Yes
config | nal p0 1 TransducerSignalP0
pressure I .

290E | 0 | sensor Agtual value conditioning a>$|s1_f_ActVaIueCond- FLOAT READWRITE |0.001| bar Yes
config min pressure p0 1 MinPO
pressure T .

200F | 0 | sensor Actual value conditioning |axis1_f ActValueCond- FLOAT READWRITE |0.001| bar Yes
configt max pressure p0 1 MaxPO0
pressure

2920 | 3 |sensor |Actual value pT 1 axis1_f_ActValuePT FLOAT READ 0.001| bar No
config1
pressure

2920 | 0 |sensor |Actual value subindex 1 | axis1_u16_Sublndex0 UNSIGNED16 | CONST No
config1
pressure

2920 | 4 |sensor |Actual value p0 1 axis1_f_ActValuePO FLOAT READ 0.001| bar No
config1
pressure

2920 | 2 |sensor |Actual value pB 1 axis1_f ActValuePB FLOAT READ 0.001| bar No
config1
pressure

2920 | 1 |sensor |Actual value pA 1 axis1_f ActValuePA FLOAT READ 0.001| bar No
config1

2800 | 0 force Min transducer signal a>.(|s1_f_M|nTransducer- FLOAT READWRITE mA or V/ Yes
sensor1 | force 1 SignalF

2001 | 0 force Max transducer signal a>.<|s1_f_MaxTransducer- FLOAT READWRITE mA or V/ Yes
sensor1 |force 1 SignalF

2A02 | 0 f;(’;f:om Min force range 1 axis1_f_MinFRange FLOAT READWRITE | 1 N Yes

2A03 | 0 gr?:om Max force range 1 axis1_f MaxFRange FLOAT READWRITE | 1 N Yes
Hydraulic .

2B00 | O system? System pressure 1 axis1_f_SystemPressure | FLOAT READWRITE 1 bar Yes

2801 | 0 S“gg;;‘;'c Max mass 1 axis1_f_MaxMass FLOAT READWRITE | 1 Kg Yes
Hydraulic .

2B02 | O system? System type 1 axis1_u8_SystemType UNSIGNED16 | READWRITE Yes
position

3000 | O | control- | Position controller Kp O axis0_f_PosCtrlKp FLOAT READWRITE | 1e-6 | %/mm Yes
ler0
position %/

3001 | O | control- |Position controller Ki O axis0_f PosCtrlKi FLOAT READWRITE | 1e-6 (mn°1*s) Yes
ler0
position " . . Ao

3002 | 0 | control- Pgsmon controller inner | axisO_f_PosCtrlinnerWin FLOAT READWRITE 10.001| mm Yes
ler0 window | part 0 dowlPart
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oS Position controller outer | axisO_f_PosCtrlOuterWin-
3003 | O | control- . S FLOAT READWRITE |0.001| mm Yes
ler0 window | part O dowlPart
position L - . .
3004 | 0 | control- I_Do_smon controller positive _ame_f_PosCtrIPosle- FLOAT READWRITE |0.001 % Yes
ler0 limit | part O itIPart
position . . .
el O e e e e e B READWRITE |0.001| % Yes
ler0 tive limit | part O itiPart
position i . I
3006 | 0 | control- Position controller speed | axisO_f PosCtrlSpeed FLOAT READWRITE | 0.4 | mmss Yes
ler0 threshold | part 0 ThresholdIPart
RS Position controller velocity | axisO_f_PosCtrlVelFeed- (%*s)/
3007 | O | control- f y — FLOAT READWRITE | 1e-6 | ‘" Yes
ler0 eed forward Kvs 0 ForwardKvs mm
e Position controller acceler-| axisO_f_PosCtrlAccFeed- %*s2
3008 | 0 |control- | - FLOAT READWRITE | 1e-9 [#5"2) Yes
ler0 ation feed forward Kva 0 | ForwardKva mm
position | o ition controller velocity | axis0_f_PosCtriVelFeed- (%*s)!
3009 | O |control- y - = FLOAT READWRITE | 1e6 | ‘" Yes
ler0 feedback Kv 0 backKv mm
Lo Position controller acceler-| axisO_f_PosCtrlAccFeed- %*s2
300A | 0 | control- | L FLOAT READWRITE | 1e-9 [#5"2) Yes
ler0 ation feedback Ka 0 backKa mm
position i . . .
3008 | 0 | control- Position controller distur- | axisO_f_PosCtriDisturban- FLOAT READWRITE |0.001 % No
ler0 bance offset 0 ceOffset
2o Position controller output
300C | O | control- filter 0 P axis0_u32_PosCtrlOutFilterf UNSIGNED32 | READWRITE | 1e-6 s Yes
lerO
position | Position controller actu- . .
3050 | 3 |control- | ating signal velocity feed- | 2XiS0-f_PosCtiActuating- | ) oy READ 0.001| % No
SignalVelFeedback
ler0 back 0
pasial Position controller actuat-
3050 | O | control- |. . ) axis0_u16_Sublndex0 UNSIGNED16 | CONST No
ler0 ing signal subindex 0
position | Position controller actu- . —
3050 | 4 |control- | ating signal acceleration | 24S0-f_PosCtriActuating- | ) 7 READ 0.001| % No
SignalAccFeedback
ler0 feedback 0
position | Position controller actuat- . o
3050 | 5 |control- |ing signal velocity feed for| 2S0-f_PosCtriActuating- | 7,  xp READ 0.001| % No
SignalVelFeedForward
ler0 ward 0
sesifien Position controller actuat- | axisO_f PosCtrlActuating-
3050 | 1 |control- |. . S FLOAT READ 0.001| % No
ler0 ing signal p part Yp O SignalPPartYp
el Position controller actuat- | axisO_f PosCtrlActuating-
3050 | 2 |control- |. . - . = FLOAT READ 0.001| % No
ler0 ing signal i part Yi O SignallPartYi
position | Position controller actu- . o
3050 | 6 | control- |ating signal acceleration | 24S0f_PosCtriActuating- | 7, o ap READ 0.001| % No
SignalAccFeedForward
ler0 feed forward 0
position
3051 | 0 | control- | Position controller output 0| axisO_f PosCtrlOut FLOAT READ 0.001| % No
lerO
3100 | 0 Posmon- Velocity actual value fil- a?(lsO_f_VeIActuaIVaIue- FLOAT READ 1 mm/s No
ing0 tered O Filtered
3101 | 0 _posﬂlon- Acceleration actual value a)_(lsO_f_AccActuaIVaIue- FLOAT READ 1 lmm/sh2 No
ing0 filtered O Filtered
position- | Position actual value with- | axisO_i32_PosActualValue-
3102 | 0 ing0 out offset 0 WOOTset INTEGER32 | READ 0.001 | mm No
position- | Position actual value ex- |axisO_i32_PosActualValue-
S | ing0 tern without offset 0 ExternWOOffset INUEESREES | READRIRIVE | G| fi ie

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



100

Appendix
Index Group Plain Text Variable name Data type Access rights Re;o- Unit YElle || SEDi
lution range | flash

position- | Position encoder actual axis0_u8_PosEncoderAc-

e ing0 value track A/B/Ref 0 tualValueTrackABRef UIEERTERE | [RIEAD L o D2

3200 | 0 %%%% Open loop setpoint 0 axisO_f_OpenLoopSetpoint| FLOAT READWRITE |0.001| % No
pressure

3500 | O | control- |Pressure controller Kp 0 |axisO_f FCtrlKp FLOAT READWRITE | 1e-6 | %/bar Yes
ler0
pressure (%*s)/

3501 | O | control- |Pressure controller Ki O axis0_f FCtrlKi FLOAT READWRITE | 1e-6 bar Yes
ler0
pressure : ; i 5

3502 | 0 | control- Pllfessure controller inner | axisO_f FCtrlinnerWindow: FLOAT READWRITE |0.001| bar Yes
ler0 window | part 0 IPart
pressure ; in-

3503 | 0 | control- Pl:essure controller outer | axisO_f_FCtrlOuterWin FLOAT READWRITE |0.001| bar Yes
ler0 window | part 0 dowlPart
pressure Pressure controller posi-

3504 | O |control- |, """ P axisO_f_FCtrlPosLimitIPart | FLOAT READWRITE |0.001 % Yes
ler0 tive limit | part O -
pressure Pressure controller nega-

3505 | 0 |control- |,. ~" " 9 axisO_f_FCtrINegLimitIPart | FLOAT READWRITE |0.001 % Yes
ler0 tive limit | part O
pressure (%*s)/

3506 | O | control- | Pressure controller Kd 0 |axisO_f FCtrlKd FLOAT READWRITE | 1e-9 gar Yes
lerO
pressure

3507 | O | control- | Pressure controller Td 0 | axisO_f_FCtrlTd FLOAT READWRITE | 1e-6 s Yes
lerO
pressure . )

3508 | 0 | control- Pressure controller feed | axisO_f_FCtrIFeedFor: FLOAT READWRITE |0.001 % Yes
ler0 forward 0 wardKfs
pressure 1 || o L o %

3509 | 0 | control- Pressure controller veloci- | axisO_f FCtrlVelFeed FLOAT READWRITE | 1e-6 (%*s)/ Yes
ler0 ty feedback Kv 0 backKv mm
PrESSUre | b ossure controller inver-

350A | 0 | control- . axis0_u8_FCtrlinversion UNSIGNED8 |READWRITE 0..1 Yes
ler0 sion 0
pressure ot ; i o

3508 | 0 | control- Pressure controller distur- | axisO_f FCtrIDisturban FLOAT READWRITE |0.001 % No
ler0 bance offset 0 ceOffset
pressure Pressure controller out-

350C | 0 | control- put filter 0 axisO_u32_FCtrlOutFilter |[UNSIGNED32 | READWRITE | 1e-6 s Yes
ler0
pressure . Lo

3550 | 3 | control- Eres§ure controller actuat-| axisO_f_FCtrlActuatingSig- FLOAT READ 0.001 % No
ler0 ing signal d part Yd O nalDPartYd
pressure . Lo

3550 | 1 | control- Eres§ure controller actuat-| axisO_f_FCtrlActuatingSig- FLOAT READ 0.001 % No
ler0 ing signal p part Yp O nalPPartYp
pressure | Pressure controller actu- . NS

3550 | 5 |control- | ating signal velocity feed- | 2XIS0f-FCUrActuatingSig- | £ a1 READ 0.001| % No

nalVelFeedback

ler0 back 0
pressure Pressure controller actuat-

3550 | 0 | control- |. - } axis0_u16_Subindex0 UNSIGNED CONST No
ler0 ing signal subindex 0
pressure | Pressure controller actu- . A

3550 | 4 | control- | ating signal force feed for- | 24S0-f_FCtiActuatingSig- | ) o ar READ 0.001| % No

nalForceFeedForward

ler0 ward 0
pressure [ A

3550 | 2 | control- _Pres'_s.ure gontrollc_er actuat axnsO_f_F_CtrIActuatlngSlg FLOAT READ 0.001 % No
ler0 ing signal i part Yi O nallPartYi
PrESSUre | possure controller out-

3551 | 0 | control- put 0 axis0_f_FCtrlOut FLOAT READ 0.001 % No
ler0

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



101

Appendix
Index Group Plain Text Variable name Data type Access rights Re_s O Unit Vel || S
lution range | flash

pressure Pressure window moni-

3600 monitor- toring 0 axisO_f_FWindow FLOAT READWRITE Yes
ing0 g
pressure Pressure window monitor-

3601 monitor- ing time 0 axis0_u16_FWindowTime [UNSIGNED16 | READWRITE |0.001 5 Yes
ing0
pressure Force monitoring max

3602 monitor- force 0 9 axisO_f FMaxForce FLOAT READWRITE 1 N Yes
ing0
PresSUre | pressure following error

3603 monitor- | . owing FLOAT READWRITE Yes
. window monitoring 0
ing0
pressure

3604 monitor- UNSIGNED16 | READWRITE |0.001 s Yes
ing0
pressure . . .

3610 monitor- Pressure control following | axisO_f FFollowingErrorAc-| FLOAT READ 0.001| bar No
. error 0 tualValue
ing0

3700 pressure- p | int 0| axisO_f_FPProfileVal FLOAT READWRITE [0.001| b N
force0 ressure control setpoint 0] axisO_f_| rofileValue d ar o]

3701 pressure-| Pressure control gradi- axis0_f_FProfileGradient- FLOAT READWRITE |0.001| bar No
force0 ent0 Value

3710 pressure-| Pressure demand value = | ;. ¢+ FpDemandvalue | FLOAT READ 0.001| bar No
force0 generator demand value O

3720 | o | Pressure-| Pressure control actual | ;.0 ¢ FActyaivalue FLOAT READ 1| N No
force0 value 0
position (%*s)/

3800 control- | Position controller Kp 1 axis1_f_PosCtriKp FLOAT READWRITE | 1e-6 r:1m Yes
ler1
position (%*s12)

3801 control- | Position controller Ki 1 axis1_f PosCtrlKi FLOAT READWRITE | 1e-9 /omm Yes
ler1
position i . . A

3802 control- Pgsmon controller inner | axis1_f PosCtrlinnerWin FLOAT READWRITE 10.001| mm Yes
lert window | part 1 dowlPart
position i . .

3803 control- Pgsmon controller outer | axis1_f PosCtrlOuterWin FLOAT READWRITE 10.001| mm Yes
lert window | part 1 dowlPart
position | 5 ition controller positive | axis1_f_PosCtriPosLim-

3804 control- | P . - FLOAT READWRITE [0.001| % Yes
lert limit | part 1 itiPart
position - . . T

3805 | 0 | control- | FOSition controllernega- | axis1_f_PosCtriNegLim- | ¢ o x7 READWRITE |0.001| % Yes
ler1 tive limit | part 1 itiPart
position i . L

3806 control- Position controller speed | axis1_f PosCtrlSpeed FLOAT READWRITE | 0.4 | mmss Yes
ler1 threshold | part 1 ThresholdIPart
oS Position controller velocity | axis1_f_PosCtrIVelFeed- (%*s)/

3807 control- —— FLOAT READWRITE | 1e-6 Yes
lerd feed forward Kvs 1 ForwardKvs mm
£OSHE Position controller acceler-| axis1_f_PosCtrlAccFeed- (%*s™2)/

3808 control- - o FLOAT READWRITE | 1e-9 |'” Yes
lert ation feed forward Kva 1 | ForwardKva mm
oSl Position controller velocity | axis1_f_PosCtrlVelFeed- (%*s)/

3809 control- —— FLOAT READWRITE | 1e-6 Yes
lert feedback Kv 1 backKv mm

380A Eg;itf»ig:j Position controller acceler-| axis1_f_PosCtrlAccFeed- FLOAT READWRITE | 1e-9 (%*s2)/ Ve
lert ation feedback Ka 1 backKa mm
position i N . . _

380B control- Position controller distur- | axis1_f PosCtriDisturban FLOAT READWRITE |0.001 % No
lert bance offset 1 ceOffset

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



102

Appendix
Index Group Plain Text Variable name Data type Access rights Re;o- Unit YElle || SEDi
lution range | flash

position o

380C | 0 | control- r'::’:r't;o” controller output | i1 132 PosCtriOutFilter] UNSIGNED32 | READWRITE | 1e-6 | s Yes
ler1
position | Position controller actu- . Aoy

3850 | 4 |control- | ating signal acceleration g’."51—f—P°SCtr'A°t“at'“g FLOAT READ 0.001] % No
lert feedback 1 ignalAccFeedback
position | Position controller actu- . —

3850 | 6 | control- |ating signal acceleration g)_(ls1_f_PosCtrlActuat|ng FLOAT READ 0.001 % No
ler1 feed forward 1 ignalAccFeedForward
e e Position controller actuat- | axis1_f_PosCtrlActuating-

3850 | 2 |control- |. . . . TT=S 9 | FLOAT READ 0.001| % No
lert ing signal i part Yi 1 SignallPartYi
RS e Position controller actuat-

3850 | O | control- |. . ) axis1_u16_Sublndex1 UNSIGNED16 | CONST No
lert ing signal subindex 1
position | Position controller actuat- . ——

3850 | 5 | control- |ing signal velocity feed for-| 2XS1_{_PosCtriActuating- | ) 5 ¢ READ 0.001| % No
ler1 ward 1 SignalVelFeedForward
position | Position controller actu- . ——

3850 | 3 | control- |ating signal velocity feeg- | 281 PosClriActuating- | ) 55y READ 0.001| % No
ler1 back 1 SignalVelFeedback
position o . .

3850 | 1 | control- .Posnllon controller actuat- a>'<|s1_f_PosCtrIActuatmg- FLOAT READ 0.001 % No
ler1 ing signal p part Yp 1 SignalPPartYp
position

3851 | 0 | control- | Position controller output 1| axis1_f PosCtrlOut FLOAT READ 0.001| % No
ler1

3900 | 0 posntlon- Velocity actual value fil- a)'(|s1_f_VeIActuaIVaIue- FLOAT READ 1 mm/s No
ing1 tered 1 Filtered

3001 | 0 posntlon- Acceleration actual value a)_(|s1_f_AccActuaIVaIue- FLOAT READ 1 lmm/sh2 No
ing1 filtered 1 Filtered
position- | Position actual value with- | axis1_i32_PosActualValue-

3902 | 0 ing1 out offset 1 WOOfset INTEGER32 |READ 0.001 | mm No
position- | Position actual value ex- |axis1_i32_PosActualValue-

SRS ing1 tern without offset 1 ExternWOOffset INMEEERES | RIADRIRIE | G| G Mo
position- | Position encoder actual  |axis1_u8_PosEncoderAc-

B | ing1 value track A/B/Ref 1 tualValueTrackABRef EEEeE | (R L i N

3A00 | 0 I‘;‘;";}’; Open loop setpoint 1 axis1_f_OpenLoopSetpoint| FLOAT READWRITE [0.001| % No
pressure

3D00 | O | control- |Pressure controller Kp 1 | axis1_f _FCtrlKp FLOAT READWRITE | 1e-6 | %/bar Yes
ler1
pressure (%*s)/

3D01 | O | control- | Pressure controller Ki 1 axis1_f_FCtrKi FLOAT READWRITE | 1e-6 bar Yes
ler1
pressure . . ) _

3p02 | 0 | control- Pressure controller inner | axis1_f_FCtrlinnerWindow FLOAT READWRITE |0.001! bar Yes
lert window | part 1 IPart
pressure . A

3003 | 0 | control- Pressure controller outer | axis1_f_FCtrlOuterWin FLOAT READWRITE |0.001| bar Yes
lert window | part 1 dowlPart
pressure Pressure controller posi-
control- |, ~ .- axis trIPosLimitIPart . o es

3D04 | 0 | tive limit | part 1 P is1_f_FCtrlPosLimitIP FLOAT READWRITE |0.001| % Y
ler1
pressure Pressure controller nega-
control- |,. ~ . . axis1_f_FCtrINegLimitIPart . o es

3D05 | 0 trol tive limit | part 1 9 is1_f_FCtrINegLimitIP: FLOAT READWRITE |0.001| % Y
ler1
pressure (%*s)/

3D06 | O | control- |Pressure controller Kd 1 |axis1_f FCtrlKd FLOAT READWRITE | 1e-9 bar Yes
ler1
pressure

3D07 | O | control- |Pressure controller Td 1 | axis1_f _FCtrITd FLOAT READWRITE | 1e-6 s Yes
ler1

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



103

Appendix
Index Group Plain Text Variable name Data type Access rights Re_s O Unit Vel || S
lution range | flash

pressure . _

3008 | 0 | control- Pressure controller feed | axis1_f_FCtrIFeedFor: FLOAT READWRITE 10.001] % Yes
lert forward 1 wardKfs
pressure iy L o %

3009 | 0 | control- Pressure controller veloci- | axis1_f_FCtrlVelFeed FLOAT READWRITE | 1e-6 (%*s)/ Yes
lert ty feedback Kv 1 backKv mm
PresSUre | pressure controller inver-

3D0OA | 0 | control- sion 1 axis1_u8_FCtrlinversion UNSIGNED8 |READWRITE 0..1 Yes
ler1
pressure ot | Ay i .

3008 | 0 | control- Pressure controller distur- | axis1_f FCtrIDisturban FLOAT READWRITE |0.001 % No
lert bance offset 1 ceOffset
PresSUre | pressure controller out-

3D0OC | 0 | control- put filter 1 axis1_u32_FCtrlOutFilter |UNSIGNED32 | READWRITE | 1e-6 s Yes
ler1
PreSSUré | pressure controller actuat-

3D50 | O | control- |. : ) axis1_u16_Subindex0 UNSIGNED CONST No
lert ing signal subindex 1
pressure | Pressure controller actu- . —

3D50 | 5 | control- | ating signal velocity feed- | 2XS1-f-FCUlACtuatingSig- | 7 a7 READ 0.001| % No
| nalVelFeedback
er1 back 1
pressure | Pressure controller actu- . N—

3D50 | 4 | control- | ating signal force feed for- | 2XS1f_FCtlActuatingSig- | o) o ar READ 0.001| % No

nalForceFeedForward

ler1 ward 1
pressure [ ———

3050 | 3 | control- Eres§ure controller actuat-| axis1_f_FCtrlActuatingSig FLOAT READ 0.001 % No
lert ing signal d part Yd 1 nalDPartYd
pressure [ ——

3050 | 1 | control- Pres§ure controller actuat-| axis1_f_FCtrlActuatingSig FLOAT READ 0001| % No
lert ing signal p part Yp 1 nalPPartYp
pressure i N

3050 | 2 | control- _Pres_sure <_:ontro||¢_ar actuat aX|s1_f_F_CtrIActuatlngSlg FLOAT READ 0001| % No
lert ing signal i part Yi 1 nallPartYi
PresSUre | pressure controller out-

3D51 | 0 | control- axis1_f_FCtrlOut FLOAT READ 0.001 % No
ler1 L
PresSUre | pressure window moni-

3EO00 | O | monitor- toring 1 axis1_f FWindow FLOAT READWRITE [0.001 | bar Yes
ing1
PresSUre | pressure window monitor-

3EO01 | O | monitor- ing time 1 axis1_u16_FWindowTime [UNSIGNED16 | READWRITE |0.001 s Yes
ing1
Pressure 1 eorce monitoring max

3E02 | O | monitor- force 1 axis1_f_FMaxForce FLOAT READWRITE 1 N Yes
ing1
Pressuré | pressure following error

3E03 | O [ monitor- | . owing FLOAT READWRITE Yes
ing1 window monitoring 1
pressure Pressure following error

3E04 | O [ monitor- | . IO UNSIGNED16 | READWRITE |0.001 s Yes
ing1 window monitoring time 1
pressure . . .

3810 | 0 | monitor- Pressure control following | axis1_f FFollowingErrorAc- FLOAT READ 0.001!| bar No
. error 1 tualValue
ing1
pressure- . . )

3F00 | O force1 Pressure control setpoint 1| axis1_f_FPProfileValue FLOAT READWRITE |0.001| bar No

3F01 | o |Pressure- Pressure control gradi- axis1_f_FProfileGradient- FLOAT READWRITE |0.001| bar No
force1 ent 1 Value

3F10 | o |Pressure-| Pressure demand value = | .4 ¢ Fppemandvalue | FLOAT READ 0.001| bar No
force1 generator demand value 1

3F20) No)| IBrEssures FressuretcanirolaciualN 0 S e A Al le FLOAT READ 1] N No
force1 value 1
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4000 | 0 feed_back Actual value conditioning |axisO_u8_ ActValueCond- UNSIGNED8 | READWRITE Yes
configd |type O Type

2001 | 1 feed_back A(_:tu_al value conditioning |axisO_f_ActValueCondMin- FLOAT READWRITE mA Yes
configd [ min interface 0 Interface orV

4001 | o | feedback| Actual value conditioning | i ;16 Sublndex0 | UNSIGNED16 | CONST No
configd | subindex 0

4001 | 2 feedpack Ac;tual value conditioning |axisO_f_ActValueCondMin- FLOAT READWRITE 10.0001] mm Yes
configd | min range 0 Range

4002 | o | feedback| Actual value conditioning | i ;16 Sublndex0 | UNSIGNED16 | CONST No
configd | subindex O

4002 | 1 feedpack Actuelll value conditioning | axisO_f ActValueCond- FLOAT READWRITE mA Yes
config0 | max interface O MaxInterface orV

4002 | 2 feedpack Actual value conditioning |axisO_f_ActValueCond- FLOAT READWRITE 10.0001] mm Yes
config0 | max range O MaxRange

4003 | 0 feedpack Actggl value conditioning |axisO_f_ActValueCond- FLOAT READWRITE 10.0001] mm Yes
configd | position offset 0 PosOffset

4004 | 0 feedpack Actugl value condition- a)i(isO_iS_ActVaIueCond- INTEGERS READWRITE 0.1 Yes
config0 |[ing sign O Sign

4006 | 0 feedpack Aptqal value conditioning a)l(isQ_uS_ActVaIueCond- UNSIGNED8 | READWRITE 0 Yes
configl | bit size 0 BitSize

4007 | 0 feed_back Actual _value conditioning axisO_f_ActVaIueCon- FLOAT READWRITE 10.0001lmmyinc Yes
configl | resolution 0 dResolution

4008 | 0 feed_back Actual value conditioning |axisO_u16_ActValueCond- UNSIGNEDS8 | READWRITE 0 KBit/s Yes
config0 | baud rate 0 BaudRate

4009 | 0 feedpack Actual value conditioning | AxisO_u16_ActValueCon- UNSIGNED32 | READWRITE s Yes
config 0 |update rate O dUpdateRate

4020 | 0 gg:]'om'sa' Velocity signal filter 0 axisO_u32_VelSignalFilter | UNSIGNED32 | READWRITE | 1e-6 | s Yes

4021 | O 85281'86' Acceleration signal filter 0 [ axisO_u32_AccSignalFilter | UNSIGNED32 | READWRITE | 1e-6 s Yes

4050 | 3 Analogue Anglogue ipput signal Analoglnputs_u16_SC- UNSIGNED16 | READWRITE Yes
inputs chain functions 1 Functions1

4050 | 0 Analogue Analogue input subin- Analoglnputs_u16_Sub- UNSIGNED16 | CONST No
inputs dex 0 Index0

4050 | 1 |Analoguel ) aiogue input enable | An@loginputs_u16_AINE- 1\ 1aNED 16 | READWRITE Yes
inputs nable

4050 | 2 Analogue Anqlogue input signal Analoglnputs_u16_SC- UNSIGNED16 | READWRITE Yes
inputs chain functions 0 FunctionsO

4150 | o | Analoguej Analogue input subin- |\ 116 Subindexo UNSIGNED16 | CONST No
input0 dex 0 - -

4150 | 1 |Analogue Analogue input actual vak-| g ¢ AlnActualvalue | FLOAT READ Ly No
input0 ue 0 orV

4150 | 2 Analogue Anallogue input actual val- A_InO_f_AInActuaIVaIue- FLOAT READ 1e-3 mA No
input0 ue filtered O Filtered orV

4150 | 4 i/:‘]r;i't‘ague Analogue input offset 0 | AIn0_f_AInOffset FLOAT READWRITE | 1e-3 (;‘:’t‘/ Yes
Analogue .

4150 | 5 input0 Analogue input source 0 [ Aln0_u8_AlninputSource |UNSIGNED8 | READWRITE Yes
Analogue] . . .

4150 | 3 inputo Analogue input filter 0 AIn0_u32_AlInFilter UNSIGNED32 | READWRITE | 1e-6 S Yes

4250 | 1 |Analogue Analogue input actual val-| 14 ¢ Ajnactualvalue | FLOAT READ 1e3| MA No
input1 ue 1 - orV
Analogue . .

4250 | 3 input1 Analogue input filter 1 Aln1_u32_AlInFilter UNSIGNED32 | READWRITE | 1e-6 5 Yes

4250 | 4 ﬁ“’;i'ague Analogue input offset 1 | Aln1_f_AInOffset FLOAT READWRITE | 1e-3 :r‘/\*/ Yes

4250 | o | Analoguej Analogue input subin- | \i1 116 Subindexo UNSIGNED16 | CONST No
input1 dex 1 - -

4950 | 2 Analogue Ana_logue input actual val- A_In1_f_AInActuaIVaIue- FLOAT READ 1e-3 mA No
input1 ue filtered 1 Filtered orV

4350 | 1 |Analogue Analogue input actual val-| », > ¢ AlnActualvalue | FLOAT READ 1e-3 | MA No
input2 ue 2 orV
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4350 | 2 Analogue Ana_logue input actual val- A_In2_f_AInActuaIVaIue- FLOAT READ 1e-3 mA No
input2 ue filtered 2 Filtered orV
4350 | 5 i’;’;i't‘;g”e Analogue input source 2 | Aln2_u8_AlninputSource | UNSIGNED8 |READWRITE Yes
Analogue| . . .
4350 | 3 input2 Analogue input filter 2 Aln2_u32_AlnFilter UNSIGNED32 | READWRITE | 1e-6 s Yes
4350 | o | Analogue) Analogue input subin- | \io 146 Subindex0 | UNSIGNED16 | CONST No
input2 dex 2
4350 | 4 i‘r\]r;i't‘;g”e Analogue input offset 2 | AIn2_f_AInOffset FLOAT READWRITE | 1e-3 ::’t‘/ Yes
Analogue| .
4450 | 5 input3 Analogue input source 3 | AIn3_u8_AlninputSource |[UNSIGNED8 | READWRITE Yes
4450 | 4 Qgﬂ'&gue Analogue input offset 3 | Aln3_f_AlnOffset FLOAT READWRITE | 1e-3 ::/:‘/ Yes
4450 | o | Analogue) Analogue input subin- | \ia 146 Subindex0 | UNSIGNED16 | CONST No
input3 dex 3
4450 | 1 |Analoguei Analogue input actual vak-| 53 ¢ ApActualvalue | FLOAT READ 1e3 | MA No
input3 ue 3 - orV
Analogue| . ) .
4450 | 3 input3 Analogue input filter 3 AIn3_u32_AlnFilter UNSIGNED32 | READWRITE | 1e-6 S Yes
4450 | 2 Analogue Ana_logue input actual val- A_In3_f_AInActuaIVaIue- FLOAT READ 1e-3 mA No
input3 ue filtered 3 Filtered orV
4600 | o |estmove Test movement posi- | o6 ¢ TestMoveAbsPos1| FLOAT READWRITE |0.001| mm No
ment0 tion 10
4601 | o |testmovey Test movement posi- | i ¢ TastMoveAbsPos2| FLOAT READWRITE |0.001| mm No
ment0 tion 2 0
4602 | 0/ |25t MOVeY o ot movement velaclty o || 2SOl TestMoveAbsYes il g o o READWRITE | 0.4 | mm/s No
ment0 locity
4603 | 0 test move-| Tgst movement acceler- amsO_f_TestMoveAbsAc- FLOAT READWRITE 1 Imm/sh2 No
ment0 ation 0 celeration
4604 | 0 test move-| Tgst movement deceler- amsO_f_TestMoveAbsDe- FLOAT READWRITE 1 mm/sh2 No
ment0 ation 0 celeration
4605 | 0 tn‘iztn?go"e' Test movement jerk 0 | axisO_f TestMoveAbsJerk | FLOAT READWRITE | 1 |mm/s3 No
4606 | 0 test move-| Test movement jerk de- | axisO_f_TestMoveAbsJerk- FLOAT READWRITE 1 mm/sha No
ment0 cel 0 Decel
4607 | 0 test move-| Test movement waiting allxisO'_u16_TestMoveWai- UNSIGNED16 | READWRITE | 0.001 s No
ment0 time O tingTime
4608 | 0 test move-| Tes_t movement jog ve- aX|_sO_f_TestMoveJogVe- FLOAT READWRITE | 0.1 | mm/s No
ment0 locity O locity
4609 | 0 test move-| Test_ movement jog accel- amsO_f__TestMoveJogAc— FLOAT READWRITE 1 lmm/sa2 No
ment0 eration 0 celeration
460A | 0 :ﬁ;’t‘am’e' Test movement jog jerk 0 | axisO_f_TestMoveJogJerk | FLOAT READWRITE | 1  [mm/s’3 No
LSS Test movement pressure/
4650 | O | ment- force 1 0 P axisO_f TestMovePForce1 | FLOAT READWRITE 1 N No
forceO
LSS Test movement pressure/
4651 | 0 | ment- P axisO_f_TestMovePForce2 | FLOAT READWRITE 1 N No
force 20 -
forceO
testmove- .
4652 | 0 ment- | Test movement gradient 0 g’;‘:g;f—TeStMm’ePF' FLOAT READWRITE | 1 | Nis No
forceO
4800 | 0 feedpack Actual value conditioning | axis1_u8_ActValueCond- UNSIGNED8 | READWRITE Yes
configl |type 1 Type
4801 | o | feedback| Actual value conditioning | ;o1 16 Subindex0 | UNSIGNED16 | CONST No
config1 |subindex 1 - =
4801 | 1 feedpack Ac.;tu.al value conditioning | axis1_f_ ActValueCondMin- FLOAT READWRITE |0.001 mA Yes
config1 | min interface 1 Interface orV
4801 | 2 feed_back Ac_:tual value conditioning | axis1_f_ActValueCondMin- FLOAT READWRITE 10.0001] mm Yes
config1 [ min range 1 Range
4802 | 2 feed_back Actual value conditioning | axis1_f_ActValueCond- FLOAT READWRITE 10.0001] mm Yes
configl [max range 1 MaxRange
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4802 | o |feedoack| Actual value conditioning | i1 16 Subindex0 | UNSIGNED16 | CONST No
config1 | subindex 1 - =

4802 | 1 feed_back Actugl value conditioning |axis1_f ActValueCond- FLOAT READWRITE |0.001 mA Yes
configl | max interface 1 MaxInterface orV

4803 | 0 feed_back Actl_JgI value conditioning |axis1_f_ActValueCond- FLOAT READWRITE 10.0001] mm Yes
config1 | position offset 1 PosOffset

4804 | 0 feedpack Actugl value condition- a>‘(|s1_|8_ActVaIueCond- INTEGERS READWRITE 0.1 Yes
config1 |ing sign 1 Sign

4806 | 0 feedpack Aptl.{al value conditioning a>‘<|s.1_u8_ActVa|ueCond— UNSIGNED8 | READWRITE Yes
config1 | bit size 1 BitSize

4807 | 0 feedpack Actual yalue conditioning aX|s1_f_ActVaIueCon- FLOAT READWRITE 10.0001|mmyinc Yes
config1 | resolution 1 dResolution

4808 | 0 feedpack Actual value conditioning [axis1_u16_ActValueCond- UNSIGNED8 | READWRITE 0 KBit/s Yes
configl |baud rate 1 BaudRate

4809 | 0 feedpack Actual value conditioning |axis1_u16_ActValueCon- UNSIGNED32 | READWRITE us Yes
config 1 |update rate 1 dUpdateRate

4820 | 0 82;”1“'53' Velocity signal filter 1 axis1_u32_VelSignalFilter | UNSIGNED32 | READWRITE | 1e-6 | s Yes
optimisa- . . ) . . .

4821 | 0 tion1 Acceleration signal filter 1 [ axis1_u32_AccSignalFilter | UNSIGNED32 | READWRITE | 1e-6 s Yes

4E00 | o | 'eSt mover Testmovement posi- | it ¢ TestMoveAbsPos1| FLOAT READWRITE |0.001| mm No
ment1 tion 11 -

4E01 | o |testmovey Test movement posi- | o4 ¢ TestMoveAbsPos2| FLOAT READWRITE |0.001| mm No
ment1 tion 2 1

4E02 | 0 |18t MOVeY Tost movement velocity 1 | 2XiS1-f_TestMoveAbsVe- | o, 7 READWRITE | 0.4 | mm/s No
ment1 locity

4E03 | 0 test move-| Tgst movement acceler- aX|s1_f_TestMoveAbsAc- FLOAT READWRITE 1 mm/sh2 No
ment1 ation 1 celeration

4E04 | 0 test move-| Tgst movement deceler- axis1_f_TestMoveAbsDe- FLOAT READWRITE 1 Imm/sh2 No
ment1 ation 1 celeration

4E05 | 0 trﬁzmm’e' Test movement jerk 1 |axis1_f_TestMoveAbsJerk | FLOAT READWRITE | 1 mm/s"3 No

4E06 | O test move-| Test movement jerk de- | axis1_f TestMoveAbsJerk- FLOAT READWRITE 1 lmm/sr3 No
ment1 cel 1 Decel

4E07 | 0 test move-| Test movement waiting allxis1'_u16_TestMoveWai- UNSIGNED16 | READWRITE | 0.001 s No
ment1 time 1 tingTime

4E08 | 0 test move-| Te§t movement jog ve- axi§1_f_TestMoveJogVe- FLOAT READWRITE | 0.1 | mm/s No
ment1 locity 1 locity

4E09 | 0 test move-| Test_ movement jog accel- aX|s1_f__TestMoveJogAc- FLOAT READWRITE 1 lmm/sa2 No
ment1 eration 1 celeration

4E0A| O tniztnmove- Test movement jog jerk 1 |axis1_f_TestMoveJogJerk | FLOAT READWRITE 1 mm/s"3 No
e Test movement pressure/

4E50 | O | ment- force 1 1 P axis1_f TestMovePForce1 | FLOAT READWRITE 1 N No
force1
LS ST Test movement pressure/

4E51 | O | ment- force 1 1 P axis1_f TestMovePForce2 | FLOAT READWRITE 1 N No
force1
testmove- .

4E52 | 0 |ment- | Test movement gradient 1 g’;‘:{];f—TeStMO"ePF' FLOAT READWRITE | 1 | Nis No
force1

5050 | 0 | 2"@l99U€| 5 it functions 0 AOut_u8_OutputFunc- | ;\qiGNEDS | READWRITE Yes
output tions0

5100- .

5200 reserved | reserved for Kendrion

5103 | O |device |Device temperatur f_DeviceTemperatur FLOAT READ 1 °C No

5300 | 0 'dlecast- PleCastlngStartMonltor- aX|sO_u1§_I?|eCast|ng- UNSIGNED16 | READWRITE 0.1 Yes
ing ingON StartMonitoring

5301 | 0 _dlecast- DieCastingVelocityGain- aX|sO__f_D|eCastlngVeIom- FLOAT READWRITE mm/s Yes
ing Changes0 tyGainChanges0

5302 | 0 _dlecast- DieCastingVelocityGain- aX|sO__f_D|eCastlngVeIom- FLOAT READWRITE mm/s Yes
ing Changes1 tyGainChanges1
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5303 _dlecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVeIOC|- FLOAT READWRITE mm/s Yes
ing Changes?2 tyGainChanges2

5304 _diecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes3 tyGainChanges3

5305 _diecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes4 tyGainChanges4

5306 fjlecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVeIOC|- FLOAT READWRITE mm/s Yes
ing Changes5 tyGainChanges5

5307 .dlecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVe|00|- FLOAT READWRITE mm/s Yes
ing Changes6 tyGainChanges6

5308 Fiiecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes7 tyGainChanges7

5309 Qiecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes8 tyGainChanges8

530A Qiecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes9 tyGainChanges9

5308 @ecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVeI00|- FLOAT READWRITE mm/s Yes
ing Changes10 tyGainChanges10

530C Fjiecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes11 tyGainChanges11

530D _diecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes12 tyGainChanges12

530E _diecast- DieCastingVelocityGain- axisQ_f_DieCastingVeIoci- FLOAT READWRITE mm/s Yes
ing Changes13 tyGainChanges13

530F fjlecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVeIOC|- FLOAT READWRITE mm/s Yes
ing Changes14 tyGainChanges14

5310 .dlecast- DieCastingVelocityGain- aX|sQ_f_D|eCast|ngVe|00|- FLOAT READWRITE mm/s Yes
ing Changes15 tyGainChanges15
diecast- | DieCastingVelocityGain- |axisO_u16_DieCastingVe-

5311 - ChangesON R el UNSIGNED16 | READWRITE 0..1 Yes

5400 idn'gca"“’t' DieCastingProfileON Zgéoﬁ“m—')'ecas““gpm' UNSIGNED16 | READWRITE 0.1 | Yes

5401 ﬁ:gca‘“’t' DieCastingProfilePos0_0 | axis0_f DieCastingPos0_0| FLOAT READWRITE Yes
diecast- . . . . .

5402 ing DieCastingProfilePos0_1 | axisO_f DieCastingPos0_1| FLOAT READWRITE Yes

5403 i‘:jgcaSt' DieCastingProfilePos0_2 | axisO_f_DieCastingPos0_2| FLOAT READWRITE Yes

5404 i‘:jgcaSt' DieCastingProfilePos0_3 | axis0_f_DieCastingPos0_3 FLOAT READWRITE Yes

5405 i‘:;‘:aSt' DieCastingProfilePos0_4 | axisO_f_DieCastingPos0_4| FLOAT READWRITE Yes

5406 %‘ZC"‘“‘ DieCastingProfilePos0_5 | axis0_f_DieCastingPos0_5 FLOAT READWRITE Yes

5407 ﬁ:gcaSt' DieCastingProfilePos0_6 | axisO_f_DieCastingPos0_6| FLOAT READWRITE Yes

5408 i‘:gcas't' DieCastingProfilePos0_7 | axis0_f_DieCastingPos0_7| FLOAT READWRITE Yes

5409 ?n'gca"“"t' DieCastingProfilePos0_8 | axis0_f_DieCastingPos0_8| FLOAT READWRITE Yes

5410 idr:gcaSt' DieCastingProfileVel0_0 | axis0_f DieCastingVel0_0 | FLOAT READWRITE Yes
diecast- . . . . .

5411 ing DieCastingProfileVel0_1 |axisO_f DieCastingVel0_1 | FLOAT READWRITE Yes
diecast- . . . . .

5412 ing DieCastingProfileVel0_2 | axisO_f DieCastingVel0_2 | FLOAT READWRITE Yes
diecast- . . . . .

5413 ing DieCastingProfileVel0_3 |axisO_f DieCastingVel0_3 | FLOAT READWRITE Yes
diecast- . . . . .

5414 ing DieCastingProfileVel0_4 |axisO_f DieCastingVel0_4 | FLOAT READWRITE Yes

5415 %‘ZC"‘“‘ DieCastingProfileVel0_5 |axisO_f DieCastingVel0_5 | FLOAT READWRITE Yes
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5416 | 0 i‘::gcaSt' DieCastingProfileVel0_6 |axis0_f DieCastingVel0_6 | FLOAT READWRITE Yes
5417 | 0 ﬁ:gcaSt' DieCastingProfileVel0_7 |axisO_f DieCastingVel0_7 | FLOAT READWRITE Yes
5418 | 0 ﬁ:g"aSt' DieCastingProfileVel0_8 |axisO_f DieCastingVel0_8 | FLOAT READWRITE Yes
5419 | 0 ﬁ:gcaSt' DieCastingProfileVel0_9 | axisO_f DieCastingVel0_9 | FLOAT READWRITE Yes
5420 | 0 | 918088t | piecastingProfileAcco_o | 2180132 Die- UNSIGNED | READWRITE Yes
ing CastingAcc0_0
5421 | 0 | 918088t | piocastingProfileAcco_1 | 248032 Die- UNSIGNED | READWRITE Yes
ing — | CastingAcc0_1
5422 | 0 | 918088t | piocastingProfileAcco_2 | 24180132 Die- UNSIGNED | READWRITE Yes
ing — | CastingAcc0_2
5423 | 0 |919%35% | piscastingProfileAcc_3 | 2XiS0_u32_Die- UNSIGNED |READWRITE Yes
ing — | CastingAccO_3
5424 | 0 | 918%3* | piscastingProfileAcco_4 | 2XiS0_u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingAccO_4
5425 | 0 | 918%3* | piscastingProfileAcco_5 | 24S0_u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingAcc0_5
5426 | 0 | 918%3* | piecastingProfileAcco_6 | 2X1S0-u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingAccO_6
5427 | 0 | 918088t | piocastingProfileAcco_7 | 2XIS0-u32_Die- UNSIGNED |READWRITE Yes
ing CastingAcc0_7
5428 | 0 | 91€088t | piecastingProfileAcco_g | 2XIS0-u32_Die- UNSIGNED | READWRITE Yes
ing CastingAcc0_8
5429 | 0 |91€08St | piecastingProfileAcco_g | 2XiS0-u32_Die- UNSIGNED | READWRITE Yes
ing CastingAcc0_9
5430 | 0 | 91838t | piscastingProfileDeco_o | 2XiS0_u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0_0
5431 | 0 | 918038t | piocastingProfileDeco_1 | 2480132 Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0_1
5432 | 0 | 918038t | piecastingProfileDeco_2 | 218032 Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0O_2
5433 | 0 | 918%35% | piscastingProfileDeco_3 | 2XS0_u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0_3
5434 | 0 | 918%3* | biscastingProfileDeco_4 | 2XS0_u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0_4
5435 | 0 | 918%3* | piecastingProfileDeco_5 | 2XS0-u32_Die- UNSIGNED | READWRITE Yes
ing — | CastingDec0_5
5436 | 0 | 918088t | piecastingProfileDeco_6 | 2XIS0-u32_Die- UNSIGNED |READWRITE Yes
ing CastingDec0_6
5437 | 0 | 918088t | piecastingProfileDecy_7 | 2iS0-u32_Die- UNSIGNED | READWRITE Yes
ing CastingDec0_7
5438 | 0 | 918088t | piecastingProfileDeco_g | 2XIS0-u32_Die- UNSIGNED | READWRITE Yes
ing CastingDec0_8
5439 | 0 | 91838t | picastingProfileDeco_g | 2XiS0_u32_Die- UNSIGNED | READWRITE Yes
ing CastingDec0_9
5440 | 0 | 918938t | piscastingProfileJerko_o | 2Xi80_u32_Die- UNSIGNED | READWRITE Yes
ing CastingJerk0_0
5441 | 0 | 918038t | piocastingProfilederko_1 | 2iS0-u32_Die- UNSIGNED | READWRITE Yes
ing CastingJerk0_1
diecast- | DieCastingProfileJerk- axisO_u32_Die-
5450 | 0 | [ = Dech. 0 CastingJerkDec0_0 UNSIGNED | READWRITE Yes
diecast- | DieCastingProfileJerk- axis0_u32_Die-
5451 | 0 | = Deco CastingJerkDeco_1 UNSIGNED | READWRITE Yes
modelba-
5600 | 0 | sedfeed- |u16_MbffwON axis0_u16_MbffwON UNSIGNED16 | READWRITE No
forward0
modelba- %/
5601 | 0 | sedfeed- | f MbffwCNullOut axisO_f_MbffwCNullOut | FLOAT READWRITE |0.001| No
forward0
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modelba- %/
5602 | 0 | sedfeed- | f_MbffwCoefA1 axis0_f_MbffwCoefA1 FLOAT READ 0.001 mr;/s No
forwardO
modelba- o%/mm/
5603 | 0 | sedfeed- [f MbffwCoefA2 axisO_f MbffwCoefA2 FLOAT READ 0.001 os’\2 No
forwardO
modelba- o%/mm/
5604 | 0 | sedfeed- [f MbffwCoefA3 axisO_f MbffwCoefA3 FLOAT READ 0.001 os"3 No
forwardO
modelba-
5605 | O |sedfeed- |f MbffwCtrlOut axis0_f_MbffwCtrlOut FLOAT READ 0.001| % No
forwardO
modelba- .
5606 | 0 | sedfeed- | f MbffwCtrlOutVelocity E’gﬁo—f—MbﬁWCt”O“tve' FLOAT READ 0.001| % No
forwardO y
modelba- :
5607 | 0 | sedfeed- f_bewatrIOutAcceIer- amsO_f_bewatrIOutAc— FLOAT READ 0.001 % No
ation celeration
forwardO
modelba-
5608 | O | sedfeed- |f_MbffwCtrlOutJerk axisO_f_MbffwCtrlOutJerk | FLOAT READ 0.001 % No
forwardO
modelba-
5609 | O | sedfeed- |i16_MbffwRecState axis0_i16_MbffwRecState | INTEGER16 |READ No
forwardO
modelba- P
560A | 0 |sedfeed- |i16_MbffwLastRecState g):;stg_HG_bewaastRec- INTEGER16 |READ No
forwardO
modelba- P
560B | 0 |sedfeed- |i16_MbffwStartRecFlag ﬁf:o—”e—“"bﬁwsmmec' INTEGER16 |READ No
forwardO 9
modelba-| . . N
560C | 0 |sedfeed- | S2-MbfWDataGridRec- | axis0_is2_MbifwDa- FLOAT READWRITE [0.001| mm No
TargetPosMax taGridRecTargetPosMax
forwardO
modelba-| . . L
560D | 0 |sedfeed- | S2-MbfWDataGridRec- | axis0_is2_MbffWDa- | ¢ oa7 READWRITE |0.001| mm No
TargetPosMin taGridRecTargetPosMin
forwardO
modelba-| . .
560E | 0 | sedfeed- | US2-MbfWDataGridRec- | axis0_u32_MbffWDa- | \;\51GNED32 | READWRITE | 0.1 | mmis No
TargetVelocity taGridRecTargetVelocity
forwardO
modelba-| . axis0_u32_MbffWDa-
560F | 0 | sedfeed- | U32MbfWDataGridRec- | )~ iqp e cTarget- UNSIGNED32 |READWRITE | 1 |mm/sh2 No
TargetAcceleration .
forwardO Acceleration
modelba-| . axis0_u32_MbffWDa-
5610 | 0 | sedfeed- | U32_MbfWDataGridRec- | |~ 4R e cTarget- UNSIGNED32 | READWRITE | 1 Immis2 No
TargetDeceleration .
forwardO Deceleration
modelba- ;35 MbfwDataGridRec- | axis0_u32_MbffwDa-
5611 | O | sedfeed- - T = UNSIGNED32 | READWRITE 1 |mm/s3| No
TargetJerk taGridRecTargetJerk
forwardO
modelba-| . .
5612 | 0 | sedfeed- | US2-MpfWDataGridRec- | axis0_u32_MbffWDa- UNSIGNED32 | READWRITE | 1 |mm/s"3 No
TargetJerkDecel taGridRecTargetJerkDecel
forwardO
modelba- P
5613 | 0 | sedfeed- | i16_MbffwSystemChoice | 2XiS0—i16_MbffwSystem- | \\.receR16 | READWRITE No
Choice
forwardO
modelba- . . .
5574 || @ || cesiee |LDEMEEEREIETEE. | ElEn i [ e FLOAT READWRITE | 0.1 | mm/s No
Phases tyChangePhases
forwardO
modelba-
5615 | 0 | sedfeed- | f_MbffwDampingCyl axis0_f_MbffwDampingCyl | FLOAT READWRITE No
forwardO
oty axisO_f _MbffwRes-
5616 | 0 | sedfeed- | f_MbffwResFrequCyl Cv FLOAT READWRITE [0.001| 1/s No
forwardO AL
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model-
5617 | 0 |P3%8% |t MpfwResFrequvaive | 2XISOTMbffwResFrequ- 1o o ap READWRITE |0.001| 1/s No
feedfor- Valve
ward0
5850 | 0 |2"3l09U€| 5 it functions 1 AOut_u8_OutputFunc- | ;\qiGNEDS | READWRITE Yes
output tions1
550 | 0 | Y@ |valve input source 0 AOut0_u8_Valvelnput- | ;\qiGNEDS | READWRITE Yes
config 0 Source
5A51 | 0 ‘és'r;’f‘fg o | Valve type 0 AOUt0_u8_ValveType UNSIGNEDS |READWRITE 0.2 | Yes
5a52 | 0 [Y@Ve  |vaive signal type 0 AOut0_u8_ValveSignal- | ;\qiGNEDS | READWRITE 0.3 | No
config 0 Type
5A53 | 0 valvg \@ve actuation range po- | AOutO_u8_ ValveActuation- UNSIGNED8 | READWRITE 0.3 Yes
config 0 | sition controller O RangePosCtrl
5A54 | 0 valvg Valve actuation range AOut0_u8_ValveActuation-| UNSIGNED8 | READWRITE 0.3 Yes
config 0 | pressure/force controller O] RangeFCirl
5A55 | 0 | Y@V€  |valve open loop 0 AOut0_u8_ValveOpen- | ;\qiGNEDS | READWRITE 0.1 | No
config 0 Loop
5A56 | 0 valvg Va!ve open loop set- AOth_f_VaIveOpenLoop- FLOAT READWRITE % No
config 0 | point 0 Setpoint
5A80 | 0 output Output chain input source | AOut0_u8_CtrlOutChainIn-| UNSIGNEDS8 | READWRITE Yes
chain0 |0 putSource
Position controller direc-
5A81 | 0 |OUPUt i dependent gain factor]| AOUI0_f_CtrOUtPosC- 1) 5 p READWRITE Yes
chain0 o triDirDepGainFactorPos
positive 0
Position controller direc-
5A82 | 0 |OUPUt  14ion dependent gain factor]| AOUI0_f_CtOUtPesC- 1) 5 p READWRITE Yes
chain0 ) triDirDepGainFactorNeg
negative 0
Pressure controller direc- .
5A83 | 0 |OUPUt  14ion dependent gain factor| AOUIOLCOUFCHIDID- oy a7 READWRITE Yes
chain0 i epGainFactorPos
positive 0
Pressure controller direc- .
5A84 | 0 |OUPUt 1400 dependent gain factor| AOUIOLCOUFCHIDID- 7y a7 READWRITE Yes
chain0 . epGainFactorNeg
negative 0
5A85 | 0 output Qontroller output invert- AOu.t0_|8_CtrIOutInvert- INTEGERS READWRITE 0.1 Yes
chain0 |[ing sign O ingSign
Controller output dead .
5A86 | 0 |CUPU | pand compensation type | AQUIO_I8_CHHOUDB- | \\rrarRe | READWRITE 0.2 | Yes
chain0 0 CompType
Controller output dead
587 | 0 |OUPUt | phand compensation AONLLLGGIOMIBIBCRITES | o 6y READWRITE | 04 | % | 71900 | vy
chain0 Threshold 1000
threshold 0
Controller output dead
5A88 | 0 |OUPU |1 and compensationA | AQUt0_f_CtrOutDB- FLOAT READWRITE | 01 | % |71000-| veq
chain0 side 0 CompASide 1000
Controller output dead
5A89 | 0 |OUPU |1 and compensationB | AQUt0_f_CtrOutDB- FLOAT READWRITE | 01 | % |71000-| yeq
chain0 side 0 CompBSide 1000
output | Controller output zero cor-| AOutO_f_CtrlOutZeroCor- o -1000..
| chain0 | rection offset 0 rectionOffset ALOrAr RZARARIISH SOk e 1000 UES
5A8B | 0 output Defgult value inactive AOu_tO_f_CtrIOutInactlve- FLOAT READWRITE | 0.1 % -1000.. Yes
chain0 |[chain 0 Chain 1000
5AAA| O output Qontroller output lower A_OgtO_f_CtrIOutLower- FLOAT READWRITE | 0.1 % -1000.. Yes
chain0 |limit 0 Limit 1000
5AAB| 0 output (?optroller output upper AOgtO_f_CtrIOutUpper- FLOAT READWRITE | 0.1 % -1000.. Yes
chain0 |limit O Limit 1000
5ABO | 0 OUtPUt Linearisation out O AOut0_f LinOut FLOAT READWRITE | 0.1 % il No
chain0 —— 1000
5AB1| 0 | YUt | ECAT out0 AOut0_i16_ECATOut INTEGER16 |READWRITE 16384 |,
chain 0 +16384
5850 | 0 | @€ |valve input source 1 AOuti_u8_Valvelnput- | ;\qioNEDS | READWRITE Yes
config 1 Source
5851 | 0 ‘éi'r:’f?g 1 |Valve type 1 AOut1_u8_ValveType UNSIGNED8 | READWRITE 0.2 | Yes
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5852 | 0 |Y3V€  |valve signal type 1 AOut1_ug_ValveSignal- | ;\siGNEDS | READWRITE 0.3 | VYes
config 1 Type
5853 valvg V_a_lve actuation range po- | AOut1_u8_ValveActuation-| UNSIGNED8 | READWRITE 0.3 Yes
config 1 | sition controller 1 RangePosCtrl
5B54 valvg Valve actuation range AOut1_u8_ValveActuation-| UNSIGNEDS8 | READWRITE 0.3 Yes
config 1 | pressure/force controller 1| RangeF Ctrl
5855 | 0 | Y28 |valve open loop 1 AOutl_u8_ValveOpen- | ;\qiGNEDS | READWRITE 0.1 | No
config 1 Loop
5856 va|v<.e Va!ve open loop set- AOut1._f_Va|veOpenLoop- FLOAT READWRITE o no
config 1 | point 1 Setpoint
5880 output Output chain input source | AOut1_u8_CtrlOutChainIn-| UNSIGNED8 | READWRITE Yes
chain1 1 putSource
Position controller direc-
5881 | 0 |2UPUt  |4ion dependent gain factor| AQUHf_CtrOUtPOSC- 1) 57 READWRITE Yes
chain1 i trIDirDepGainFactorPos
positive 1
outout Position controller direc- AOUt! f CtrlOutPosC-
5B82 P tion dependent gain factor| iy N FLOAT READWRITE Yes
chain1 . triDirDepGainFactorNeg
negative 1
Pressure controller direc- .
5883 | 0 |2UPUt  |ion dependent gain factor] AOUH1_{_CHHOUtFCHIDID- o) o p READWRITE Yes
chain1 i epGainFactorPos
positive 1
Pressure controller direc- .
5884 | 0 |2UPUt  4ion dependent gain factor] AOUH1_{_COUtFCHIDID- | o) 5 p READWRITE Yes
chain1 . epGainFactorNeg
negative 1
5885 outp_)ut _Cont_roller output invert- AOuF1_i8_CtrIOutInver’(- INTEGERS READWRITE 0.1 Yes
chain1 ing sign 1 ingSign
Controller output dead .
5886 | 0 |OUPUt | pand compensation type | AU IB_CINOUDB- | \\rraers | READWRITE 0.2 | Yes
chain1 1 CompType
Controller output dead
5887 | 0 |OUPUt || o nd compensation PO (CHIOUIBIBCETE | o) oy READWRITE | 01 | % |71900-| yeq
chain1 Threshold 1000
threshold 1
Controller output dead
5888 | 0 |OUPU | pond compensationA | AOUH_f CtAOutDBCom- b a7 READWRITE | 04 | % |71900-| yeq
chain1 side 1 pASide 1000
Controller output dead
5889 | 0 [OUPUt |\ and compensationB | AQUH_f_CtrOutDB- FLOAT READWRITE | 01 | % |71900-| yeq
chain1 side 1 CompBSide 1000
output Controller output zero cor-f AOut1_f CtrlOutZeroCor- o -1000..
2 chain1 | rection offset 1 rectionOffset el i Il L 1000 S
5B8B output Defgult value inactive AOu.t1_f_CtrIOutInact|ve- FLOAT READWRITE | 0.1 % -1000.. Yes
chain1 |chain 1 Chain 1000
5BAA output (?qntroller output lower AOgt1_f_CtrIOutLower- FLOAT READWRITE | 0.1 % -1000.. Yes
chain1 limit 1 Limit 1000
5BAB output Qqntroller output upper AOgt1_f_CtrIOutUpper- FLOAT READWRITE | 0.1 % -1000.. Yes
chain1 limit 1 Limit 1000
5880 | 0 YU 1) inearisation out 1 AOut1_f_LinOut FLOAT READWRITE | 04 | % | 10901 o
chain1 - 1000
output . -16384
5BB1 . ECAT out 1 AOut1_i16_ECATOut INTEGER16 | READWRITE No
chain 1 +16384
5050 | 0 | Y38 _ |valve input source 2 AOut2_u8_Valvelnput- | ;\qiGNEDS | READWRITE Yes
config 2 Source
5C51 ‘ég'r:’f‘fg , | Valve type 2 AOut2_u8_ValveType UNSIGNEDS |READWRITE 0.2 | Yes
5c52 | 0 |2V |valve signal type 2 AOut2_ug_ValveSignal- | ;\q|GNEDS | READWRITE 0.3 | Yes
config 2 Type
5C53 valvg \{a]ve actuation range po- | AOut2_u8_ValveActuation- UNSIGNED8 | READWRITE 0.3 Yes
config 2 | sition controller 2 RangePosCtrl
5C54 valvg Valve actuation range AOut2_u8_ValveActuation- UNSIGNED8 | READWRITE 0.3 Yes
config 2 | pressure/force controller 2| RangeFCtrl
valve AOut2_u8_ValveOpen-
5E55 ) Valve open loop 2 UNSIGNED8 | READWRITE 0..1 No
config 2 Loop
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5C56 | 0 valv_e Va_Ive open loop set- AOut2__f_VaIveOpenLoop- FLOAT READWRITE % No
config 2 | point 2 Setpoint
5c80 | 0 output Output chain input source | AOut2_i8 CtrlOutChainin- UNSIGNEDS8 | READWRITE Yes
chain2 (2 putSource
Position controller direc-
581 | 0 |2UPUt  l4ion dependent gain factor] AQUI2f_CtrOUtPosC- ) 5 p READWRITE Yes
chain2 i trIDirDepGainFactorPos
positive 2
Position controller direc-
5c82 | 0 |2UPU  liion dependent gain factor] AOUIRf_CtOUtPOSC- 1) o pp READWRITE Yes
chain2 ) triDirDepGainFactorNeg
negative 2
Pressure controller direc- .
5c83 | 0 |°UPU  l4ion dependent gain factor| AOU2LCOUFCHIDID- ¢y a7 READWRITE Yes
chain2 i epGainFactorPos
positive 2
Pressure controller direc- .
5c84 | 0 |CUPUt | ion dependent gain factor| QUL CHOUtFCHADID-| £ a7 READWRITE Yes
chain2 . epGainFactorNeg
negative 2
5c85 | 0 output Qontroller output invert- AOu.t2_|8_CtrIOutInvert- INTEGERS READWRITE 0.1 Yes
chain2 |ing sign 2 ingSign
Controller output dead .
5c86 | 0 |OUPUt | pand compensation type |AQU2I8_CIOUDB- | \\rrERs | READWRITE 0.2 | Yes
chain2 2 CompType
Controller output dead
5c87 | 0 |°YPU | band compensation AOZALGHBBIHCEIH = oyoqr READWRITE | 01 | % |71000-| veq
chain2 Threshold 1000
threshold 2
Controller output dead
5ce8 | 0 |OUPU | pand compensationa | AQURT_CtOUDBCOm- | &) 57 READWRITE | 01 | % |71000-| veq
chain2 ) pASide 1000
side 2
Controller output dead
5c89 | 0 [OUPU | pand compensationB | AQUi2_f_CtriOutDE- FLOAT READWRITE | 0.1 | % |71000-| veq
chain2 side 2 CompBSide 1000
output Controller output zero cor-| AOut2_f CtrlOutZeroCor- o -1000..
e U chain2 | rection offset 2 rectionOffset Aok READRIRE || O e 1000 h=
5c8B| 0 output Defgult value inactive AOL{t2_f_CtrIOutInact|ve- FLOAT READWRITE | 0.1 % -1000.. Yes
chain2 |chain 2 Chain 1000
5CAA| 0 output (?optroller output lower AOth_f_CtrIOutLower- FLOAT READWRITE | 0.1 % -1000.. Yes
chain2 |limit 2 Limit 1000
5CAB| 0 output (?optroller output upper AQgt2_f_CtrIOutUpper- FLOAT READWRITE | 0.1 % -1000.. Yes
chain2 | limit 2 Limit 1000
5CBO| 0 OUtPUt Linearisation out 2 AOut2_f_LinOut FLOAT READWRITE | 0.1 % —1E20, No
chain2 —= 1000
5CB1| 0 OUtPUt ECAT out 2 AOut2_i16_ECATOut INTEGER16 | READWRITE et No
chain 2 +16384
5050 | 0 | YV€ _ |valve input source 3 AOut3_ug_Valvelnput- | ;\|GNEDS | READWRITE Yes
config 3 Source
5D51| 0 ‘C’g'r:’f?g 5 | Valve type 3 AOUt3_u8_ValveType UNSIGNED8 | READWRITE 0.2 | Yes
5052 | 0 | Y€ |valve signal type 3 AOut3_ug_ValveSignal- | ;\5iGNEDS | READWRITE 0.3 | Yes
config 3 Type
5053 | 0 valvg V_a_lve actuation range po- | AOut3_u8_ValveActuation-| UNSIGNEDS8 | READWRITE 0.3 Yes
config 3 | sition controller 3 RangePosCtrl
5D54 | 0 valvg Valve actuation range AOut3_u8_ValveActuation-| UNSIGNEDS8 | READWRITE 0.3 Yes
config 3 | pressure/force controller 3| RangeF Ctrl
5D55 | 0 | Y@V€  |vaive open loop 3 AOut3_u8_ValveOpen- | ;\qiGNEDS | READWRITE 0.1 | No
config 3 Loop
5056 | 0 valvg Va!ve open loop set- AOut?:l_f_VaIveOpenLoop- FLOAT READWRITE % No
config 3 | point 3 Setpoint
5080 | 0 output Output chain input source | AOut3_i8_CtrlOutinput- UNSIGNED8 | READWRITE Yes
chain3 |3 Source
Position controller direc-
5D81 | 0 |2UPUt  14ion dependent gain factor| AQUBCtOUtPOSC- ) 57 READWRITE Yes
chain3 L trIiDirDepGainFactorPos
positive 3
Position controller direc-
5082 | 0 |2UPU  |tion dependent gain factor]| AQUIB_f_CtOUtPesC- 1) o p READWRITE Yes
chain3 negative 3 trIDirDepGainFactorNeg
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Pressure controller direc- .
5p83 | 0 |2UPUt  |4ion dependent gain factor] AOUI3_{CHOUtFCHIDID- | o) o p READWRITE Yes
chain3 i epGainFactorPos
positive 3
Pressure controller direc- .
5p84 | 0 |2UPUt  4ion dependent gain factor| AOUIB_LCOUFCHIDID- | o) o ap READWRITE Yes
chain3 . epGainFactorNeg
negative 3
5D85 output _Cont_roller output invert- AOuF3_i8_CtrIOutInvert— INTEGERS READWRITE 0.1 Yes
chain3 |[ing sign 3 ingSign
Controller output dead .
5086 | 0 |OUPUt | pand compensation type |AQUIBIB_CIOUDB- | \\rraeRs | READWRITE 0.2 | Yes
chain3 3 CompType
Controller output dead
5D87 | 0 |°UPUt | pand compensation PSONEE [ (CHIOUIBIBEERTES | o) oy READWRITE | 01 | % |71900-| yeq
chain3 Threshold 1000
threshold 3
Controller output dead
5D88 | 0 [OUPUl | pand compensationA | AQUB_TCHrOUtDBCom- ) o ap READWRITE | 01 | % |71900-| yeq
chain3 side 3 pASide 1000
Controller output dead
5D89 | 0 [OUPUt | pand compensation B | AQUIB_f_CtrOutDB- FLOAT READWRITE | 01 | % |71900-| yeq
chain3 side 3 CompBSide 1000
output Controller output zero cor-f AOut3_f CtrlOutZeroCor- o -1000..
AR chain3 | rection offset 3 rectionOffset Aol RSP | 0L 0 1000 e
output | Default value inactive AOut3_f_CtrlOutlnactive- -1000..
5D8B chain3 | chain 3 Chain FLOAT READWRITE | 0.1 % 1000 Yes
5DAA output Qqntroller output lower AOgtS_f_CtrIOutLower- FLOAT READWRITE | 0.1 % -1000.. Yes
chain3 |[limit3 Limit 1000
5DAB outp_)ut C_)o_ntroller output upper A_OL_1t3_f_CtrIOutUpper- FLOAT READWRITE | 0.1 % -1000.. Yes
chain3 |[limit3 Limit 1000
5DB0 | 0 | U | inearisation out 3 AOUt3_f_LinOut FLOAT READWRITE | 01 | % |71900-| o
chain3 1000
5DB1| 0 |°UPUt | ECAT out 3 AOut3_i16_ECATOut  |INTEGER16 |READWRITE e ot e
chain 3 +16384
modelba-|
5E00 sedfeed- [ u16_MbffwON axis1_u16_MbffwON UNSIGNED16 | READWRITE No
forward1
modelba- %l
5E01 sedfeed- | f_MbffwCNullOut axis1_f MbffwCNullOut FLOAT READWRITE |0.001 mnow/s No
forward1
modelba- %l
5E02 sedfeed- | f_MbffwCoefA1 axis1_f_MbffwCoefA1 FLOAT READ 0.001 mnow /s No
forward1
modelba- Yo/mm/
5E03 sedfeed- | f_MbffwCoefA2 axis1_f_MbffwCoefA2 FLOAT READ 0.001 Os"2 No
forward1
modelba- o%/mm/
5E04 sedfeed- | f_MbffwCoefA3 axis1_f MbffwCoefA3 FLOAT READ 0.001 03"3 No
forward1
modelba-
5E05 sedfeed- | f_MbffwCtrlOut axis1_f_MbffwCtrlOut FLOAT READ 0.001| % No
forward1
modelba- .
5E06 | 0 | sedfeed- |f MbfwCtriOutVelocity :)’g?—f—'v'bﬁwc"'o“tve' FLOAT READ 0.001| % No
forward1 y
modelba- .
5E07 sedfeed- f_bewatrIOutAcceIer- aX|s1_f__bewatrIOutAc- FLOAT READ 0.001 % No
ation celeration
forward1
modelba-
5E08 sedfeed- | f_MbffwCtrlOutJerk axis1_f MbffwCtrlOutJerk | FLOAT READ 0.001| % No
forward1
modelba-|
5E09 sedfeed- | i16_MbffwRecState axis1_i16_MbffwRecState | INTEGER16 |READ No
forward1

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



114

Appendix
Index Group Plain Text Variable name Data type Access rights Re_s O Unit YElle || SEDi
lution range | flash
model-
5E0A | 0 |P2%8% |16 MbffwLastRecState | 2iS1-116_MbffwLastRec- | \\reaeR16 |READ No
feedfor- - State
ward1
model-
s5e0B | 0 |P2%8%  |i16_MbffwStartRecFlag | 2XiS1-116_MbffwStartRec- | |\ reaeR16  |READ No
feedfor- Flag
ward1
model-
based- |i32_MbffWDataGridRec- |axis1_i32_ MbffWDa-
9=lE) feedfor- | TargetPosMax taGridRecTargetPosMax FOLr REABRIRIIE | GO Gl AL
ward1
model-
based- |i32_MbffWDataGridRec- |axis1_i32_MbffWDa-
220D feedfor- | TargetPosMin taGridRecTargetPosMin AL READIRIIE | GO ot e
ward1
model-
based- |u32_MbffWDataGridRec- | axis1_u32_MbffWDa-
9=t feedfor- | TargetVelocity taGridRecTargetVelocity NSNS [MSARRIRINS || G| i e
ward1
model- .
' axis1_u32_MbffWDa-
5E0F || o (2aseds S us2_MofvbataGridRecs | ~iGR e et UNSIGNED32 | READWRITE | 1 |mm/s*2 No
feedfor- | TargetAcceleration .
Acceleration
ward1
model- .
: axis1_u32_MbffWDa-
s | @ |EER0 | EEE el BRREIINGSS | e e e UNSIGNED32 | READWRITE | 1 |mm/st2 No
feedfor- | TargetDeceleration :
Deceleration
ward1
model-
based- |u32_MbffWDataGridRec- | axis1_u32_MbffWDa- "
S= feedfor- | TargetJerk taGridRecTargetJerk SN Rrs) (XSt 1S 1| il
ward1
model-
based- |u32_MbffWDataGridRec- | axis1_u32_MbffWDa- n
= feedfor- | TargetJerkDecel taGridRecTargetJerkDecel U ERE) READTIRTE e il
ward1
model-
5E13 | 0 |P2%8% |16 MbffwSystemChoice |2XiS1-116_MbffwSystem- | \\.receR16 | READWRITE No
feedfor- Choice
ward1
model-
514 | 0 based- |f_MbffwVelocityChange- |axis1_f MbffwVeloci- FLOAT READWRITE | 0.1 | mmss No
feedfor- | Phases tyChangePhases
ward1
model-
5E15 | 0 ?ea:;g'r_ f_MbffwDampingCy! axis1_f_MbffwDampingCyl| FLOAT READWRITE No
ward1
model-
5E16 | 0 |P2%8% ¢ MofwResFrequeyl | 2XS1-TMbffwRes- FLOAT READWRITE |0.001| 1/s No
feedfor- FrequCyl
ward1
model-
5E47 | 0 (/23589 ¢ MbtiwResFrequvalve || 2= I MbffwResErequ=Sig) o ap READWRITE |0.001| 1/s No
feedfor- Valve
ward1
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Index Group Plain Text Variable name Data type Access rights Re_s O Unit Vel || S
lution range | flash
603F | 0 | deviceO |Error code 0 axis0_u16_ErrorCode UNSIGNED16 | READ L;?;?SZ
6040 | O |deviceO | Controlword O axis0_u16_Controlword UNSIGNED16 | READWRITE No
6041 | O |deviceO | Statusword 0 axisO_u16_Statusword UNSIGNED16 | READ No
6052 | 0 |device |Device serial number s_DeviceSerialNumber STRING READ fixed Yes
6053 | 0 |device |Device date of production SD;?:V'CeMa”“faCt“””g' STRING READ fixed | Yes
6060 | 0 | deviced |Modes of operation 0 f;‘t'ii?]—'g—'\"°d930f0pe' UNSIGNEDS | READWRITE No
6061 | 0 | deviceo Modes of operation dis- aX|sQ_|8_ModesOfOperat|- UNSIGNED8 |READ No
play 0 onDisplay
6062 | 0 |POSMO" | position demand value 0 | 2Xi80-132_PosDemand- |\ .rpaepay | READ 0.001| mm No
ning0 Value
6064 | 0 Ei‘;zt(')o' Position actual value 0 | axis0_i32_PosActualValue | INTEGER32 | READ 0.001| mm No
beslicg axis0_u32_PosFollowin-
6065 | 0 | monito- | Following error window O AT UNSIGNED32 | READWRITE [0.001| mm Yes
ring0 gErrorWindow
besiog axis0_u16_PosFollowin-
6066 | O | monito- | Following error time out O - = UNSIGNED16 | READWRITE |0.001 S Yes
fing0 gErrorTimeOut
position
6067 | 0 | monito- | Position window 0 axisO_u32_ PosWindow UNSIGNED32 | READWRITE |0.001| mm Yes
ring0
position . .
6068 | 0 | monito- | Position window time 0 ??‘r':g—“16—P°SW'”d°W' UNSIGNED16 | READWRITE [0.001| s Yes
ring0
6068 | 0 |POSMO" | vielocity demand value 0 | 2180132 VelDemand- |\ rraeRsy | READ 0.01 | mm/s No
ning0 Value
606C | 0 g%sg;t('f' Velocity actual value 0 | axisO_i32_VelActualValue |INTEGER32 |READ 0.1 | mm/s No
606D | 0 |POSUO" | jork demand value 0 | 2180132 JerkDemand- |\ rrcER3> |READ 1 mmish3 No
ning0 Value
606E | 0 | POSO" | Acc Demad Value 0 axis0_i32_AccDemand- | \\reGER32 |READ 1| mmis No
ning0 Value
6071 | 0 fgﬁf;;”e' Target torque 0 axisO_i16_TargetTorque |INTEGER16 |READWRITE |0.001 rﬁ‘n";td no
6074 | 0 fgfcses(;”e' Torque demand 0 axis0_i16_TorqueDemand | INTEGER16 | READWRITE |0.001 ri:ﬁtd no
6077 | 0 | PS5 Torque actual value 0 | 2XiS0-116_TorqueActual- |\ recEpig | READ 0.001 | "ated no
force0 Value unit
607A | 0 [POSIO- | 1orqet Position 0 axis0_i32_PosProfileTar- | \\reGER3 | READWRITE [0.001| mm No
ning0 getPos
607C | 0 E’?’HZE"' Home offset 0 axis0_i32_HomingOffset |INTEGER32 |READWRITE [0.001| mm Yes
607D | 2 ﬁi‘f&;t'f' Max position limit 0 axisO_i32_PosLimitMax | INTEGER32 |READWRITE [0.001| mm Yes
607D | 0 gﬁzt('f' Software position limit 0 | axisO_u16_Subindex0 | UNSIGNED16 | CONST Yes
607D | 1 g;sg;t('f' Min position limit 0 axis0_i32_PosLimitMin  |INTEGER32 |READWRITE [0.001| mm Yes
6081 | 0 | PO | profile velocity 0 axis0_u32_PosProfileVe- | )\ qiGNED32 | READWRITE | 0.01 | mm/s No
ning0 locity
6083 | 0 |POSUO | profile acceleration 0 axis0_u32_PosProfileAc- |\ 5ioNED32 |READWRITE | 1 |mmish2 No
ning0 celeration
6084 | 0 |POSO | prosiie deceleration O axis0_u32_PosProfileDe- |\ ;\qioNED32 |READWRITE | 1 [mmish2 No
ning0 celeration
6085 | 0 |POSMO" | qjick stop deceleration 0 | 2XIS0_U32_PosQuickStop-| i iaNED32 [ READWRITE | 1 |mmish2 No
ning0 Deceleration
6086 | 0 p_osntlo- chk stop jerk decelera- | axisO_u32_PosQuick- UNSIGNED32 | READWRITE 1 lmm/sa2 No
ning0 tion 0 StopJerkDecel

MSG11-5715-720/UK - Electrohydraulic Control Module, Series PACHC

Hydraulic Valve Systems Division Europe



116

Appendix
Index Group Plain Text Variable name Data type Access rights Re; O Unit YElle || SEDi
lution range | flash
6087 | 0 | PreSSUT® Target siope 0 axisO_u32_TorqueSlope | UNSIGNED32 | READWRITE |0.001| "3t€d no
force0 unit/s
6098 | 0 ﬁi‘f;g& Homing method 0 axis0_i8_HomingMethod |INTEGERS |READWRITE Yes
positio- .
6099 | 1 | PR | DUMMY axis0_DUMMY UNSIGNED32 | READ Yes
6099 | 0 E;Zt('f' z':;a'”gs‘peedsosu'o'”' axisO_u16_Sublndex0 | UNSIGNED16 | CONST Yes
6099 | 2 pps|t|o- Speed during search for aX|§0_u32_Hom|ngSpeed- UNSIGNED32 | READWRITE | 01 | mmis Yes
ning0 zero 0 DuringSearchForZero
609A | 0 |POSMO- | Hioming acceleration 0 | 2XiS0_u32_HomingAcce- | j\qioNED32 |READWRITE | 1 [mmish2 Yes
ning0 leration
6098 | 4 gi‘:%t(')& Jog profile jerk 0 axisO_u32_JogProfileJerk | UNSIGNED32 | READWRITE | 1 |mm/s*3 No
6098 | 1 | POSO | 104 profile velocity 0 axis0_u32_JogProfileVe- | ;\qiGNED32 | READWRITE | 0.1 | mm/s No
ning0 locity
609b | 3 Ei‘;]sg;t('f' DUMMY axis0_DUMMY UNSIGNED32 | READ Yes
6098 | 2 |POSIO- | o brofile acceleration 0 | 2XiS0-u32_JogProfileAc- |\ qiaNED32 |READWRITE | 1 [mmish2 No
ning0 celeration
6098 | 0 ﬁ%ﬁg& Jog profile subindex 0 |axisO_u16_Subindex0 | UNSIGNED16 | CONST No
60A4 | 0 ﬁi‘%‘g& Profile jerk 0 axis0_u32_PosProfileJerk | UNSIGNED32 | CONST No
60F4 | 0 ppsmo- Following error actual va- | axisO_i32_PosFollowin- INTEGER32 |READ 0001| mm No
ning0 lue 0 gErrorActualValue
60F5 | 0 Eﬁzg& Profile segment 0 axis0_i16_ProfileSegment | INTEGER16 | READ No
positio- . . ) )
60F6 | O ning0 Profile time 0 axisO_f_TimeProfile FLOAT READ No
60FF | 0 gi‘:%t('f' Target velocity 0 axis0_i32_TargetVelocity |INTEGER32 |READWRITE | 0.1 | mm/s No
6502 | 0 | deviceO | Supported drive modes 0 | 3XS0-u92-SupportedDri- | ygiGNED32 | READ fixed | No
683F | 0 | device1 |Error code 1 axis1_u16_ErrorCode UNSIGNED16 | READ L:r?L?SZ
6840 | 0 | device1 |Controlword 1 axis1_u16_Controlword UNSIGNED16 | READWRITE No
6841 | 0 | device1 | Statusword 1 axis1_u16_Statusword UNSIGNED16 | READ No
6860 | 0 | devicel |Modes of operation 1 f:t'iil—'S—MMGSOfOpe' UNSIGNEDS | READWRITE No
6861 | 0 | device Modes of operation dis- aX|sj_|8_ModesOfOperat|- UNSIGNEDS8 |READ No
play 1 onDisplay
6862 | 0 | POS% | position demand value 1 | 281-132_PosDemand- |\ .rp aER3> | READ No
ning1 Value
6864 | 0 E&SAT Position actual value 1 |axis1_i32_PosActualValue | INTEGER32 |READ No
it axis1_u32_PosFollowin-
6865 | 0 | monito- | Following error window 1 T UNSIGNED32 | READWRITE |0.001| mm Yes
ring1 gErrorWindow
ZOEIelr axis1_u16_PosFollowin-
6866 | 0 | monito- | Following error time out 1 . = UNSIGNED16 | READWRITE [0.001| mm Yes
ring1 gErrorTimeOut
position
6867 | O | monito- | Position window 1 axis1_u32_PosWindow UNSIGNED32 | READWRITE |0.001 S Yes
ring1
position . - )
6868 | 0 | monito- | Position window time 1 ??‘r'nsg—”m—P“W'”dOW UNSIGNED16 | READWRITE [0.001| s Yes
ring1
6868 | 0 | PO | velocity demand value 1 | 2481132 _VelDemand- | \\rraeras | READ 0.01 | mm/s No
ning1 Value
686C | 0 ﬁf:%'ﬁw Velocity actual value 1 |axis1_i32_VelActualValue |INTEGER32 |READ 0.1 | mmis No
686D | 0 ﬁﬁ;}? Jerk demand value 1 32';;—'32—”“[’6”‘3”"' INTEGER32 |READWRITE | 1 |mm/sh3 No
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Index Group Plain Text Variable name Data type Access rights Re_s O Unit Vel || S
lution range | flash

686E | 0 |[POSUO" | Acc Demad Value 1 axis1_i32_AccDemand- | \\reGER32 |READ 1 [ mm/s No
ning1 Value

6871 | 0 fgﬁ;“re' Target torque 1 axis1_i16_TargetTorque |INTEGER16 |READWRITE |0.001 rﬁ:ﬁtd no

6874 | 0 fgf;ﬂ“re' Torque demand 1 axis1_i16_TorqueDemand | INTEGER16 |READWRITE |0.001 rﬁ:ﬁtd no

6877 | 0 |PreSSUeY 1 nue actual value 1 | 2181116 TorqueActual- |\ rrappqs |READ 0.001 | "ated no
force1 Value unit

687A | 0 |POSMO" | 1rqet Position 1 axis1_i32_PosProfileTar- | \\regER32 | READWRITE [0.001| mm No
ning1 getPos

687C | 0 2%32'0' Home offset 1 axis1_i32_HomingOffset |INTEGER32 |READWRITE |0.001| mm Yes

687D | 1 2;3;1'& Min position limit 1 axis1_i32_PosLimitMin  |INTEGER32 |READWRITE [0.001| mm Yes

687D | 0 213‘1'0 Software position limit 1 | axis1_u16_Sublndex0 | UNSIGNED16 | CONST Yes

687D | 2 Ei‘;zt;o' Max position limit 1 axis1_i32_PosLimitMax |INTEGER32 |READWRITE |0.001| mm Yes

6881 | 0 [POSO | profile velocity 1 axis1_u32_PosProfileVe- | )\qioNED32 | READWRITE | 0.01 | mm/s No
ning1 locity

6883 | 0 |POSUO | profile acceleration 1 axis1_u32_PosProfileAc- | ;\q1GNED32 | READWRITE | 1 mm/sh2 No
ning1 celeration

6884 | 0 |POSO" | profile deceleration 1 | 2S1_u32_PosProfileDe- |\ q1GNED32 | READWRITE | 1 mmisr2 No
ning1 celeration

6885 | 0 | POSMO" | quiick stop deceleration 1 | 2X4181-U32_PosQuickStop-| \ \iaNED32 | READWRITE | 1 Immish2 No
ning1 Deceleration

6886 | 0 pQSItlo- chkstomerkdecelera- axis1_u32_PosQuick- UNSIGNED32 | READWRITE 1 lmm/sa2 No
ning1 tion 1 StopJerkDecel

6887 | 0 | PSS Target slope 1 axis1_u32_TorqueSlope | UNSIGNED32 | READWRITE |0.001 | "3ed no
force1 unit/s

6898 | 0 gﬁ%ﬂ'“ Homing method 1 axis1_i8_HomingMethod |INTEGER8 |READWRITE Yes
positio- .

6899 | 1| 21 [DUMMY axis1_DUMMY UNSIGNED32 | READ Yes

6899 | 2 pgsﬂlo- Speed during search for aX|§1_u32_Hom|ngSpeed- UNSIGNED32 | READWRITE | 0.1 | mm/s Yes
ning1 zero 1 DuringSearchForZero

689A | 0 | POSO" | fyoming acceleration 1 | 2XS1-u32_HomingAcce- |\ j\qiGNED32 | READWRITE | 1 Immish2 Yes
ning1 leration

6898 | 4 ﬁﬁ%‘;“ Jog profile jerk 1 axis1_u32_JogProfileJerk | UNSIGNED32 | READWRITE | 1 |mm/s*3 No
positio- .

689b | 3 | FRI® | DUMMY axis1_DUMMY UNSIGNED32 | READ Yes

6898 | 1 |POSMO | 104 profile velocity 1 axis1_u32_logProfileVe- | ;\51GNED32 | READWRITE | 0.1 | mmis No
ning1 locity

689B | 0 ﬁﬁgﬁ'" Jog profile subindex 1 | axis1_u16_SublIndex1 UNSIGNED16 | CONST No

6898 | 2 | POSIO- | 104 profile acceleration 1 | 2X181-u32_JogProfileAc- |\ )\|aNED32 | READWRITE | 1 Immish2 No
ning1 celeration

68A4 | 0 g;sg;tf' Profile jerk 1 axis1_u32_PosProfileJerk | UNSIGNED32 | CONST No

68F4 | 0 pgsitio- Following error actual va- | axis1_i32_PosFollowin- INTEGER32 |READ 0.001| mm No
ning1 lue 1 gErrorActualValue

68F5 | 0 2%3‘1'0' Profile segment 1 axis1_i16_ProfileSegment | INTEGER16 | READ No
positio- . . ) )

68F6 | O ning1 Profile time 1 axis1_f_TimeProfile FLOAT READ No

68FF | 0 ﬁﬁ%‘;“ Target velocity 1 axis1_i32_TargetVelocity |INTEGER32 |READWRITE | 0.1 | mm/s No

602/ | 01| devicet | Supported drive modes 1 xmaﬁz—su"pmew”' UNSIGNED32 | READ fixed | Yes
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. . . Reso- . Value | Save to
Index Group Plain Text Variable name Data type Access rights . Unit
lution range | flash

7000 | 11 | scope Scope channel data FLOAT READ

7000 | 12| scope Scope channel data FLOAT READ

7000 | 13| scope Scope channel data FLOAT READ

7000 | 14| scope Scope channel data FLOAT READ

7000 | 15| scope Scope channel data FLOAT READ

7000 | 16| scope Scope channel data FLOAT READ

7000 |17 | scope Scope channel data FLOAT READ

7000 | 18| scope Scope channel data FLOAT READ

7000 |21 |scope Scope channel data FLOAT READ

7000 |20 | scope Scope channel data FLOAT READ

7000 |27 | scope Scope channel data FLOAT READ

7000 |25 | scope Scope channel data FLOAT READ

7000 | 8 | scope Scope channel data FLOAT READ

7000 |22 | scope Scope channel data FLOAT READ

7000 |23 | scope Scope channel data FLOAT READ

7000 |24 | scope Scope channel data FLOAT READ

7000 |26 | scope Scope channel data FLOAT READ

7000 | 19| scope Scope channel data FLOAT READ

7000 | 1 |scope Scope channel data FLOAT READ

7000 | 10| scope Scope channel data FLOAT READ

7000 | O | scope Scope channel data ScopeChannelData UNSIGNED16 | CONST

7000 | 2 | scope Scope channel data FLOAT READ

7000 | 3 |scope Scope channel data FLOAT READ

7000 | 4 | scope Scope channel data FLOAT READ

7000 | 5 | scope Scope channel data FLOAT READ

7000 | 6 | scope Scope channel data FLOAT READ

7000 | 7 |scope Scope channel data FLOAT READ

7000 | 9 | scope Scope channel data FLOAT READ

7001 | O | scope Scope data index ScopeDatalndex UNSIGNED16 | READWRITE No

7002 | O | scope Scope data channel ScopeDataChannel UNSIGNED8 |READWRITE No

7003 | 0 |scope | Trigger channel ScopeSettings_u8_Trig- | ;\5IGNEDS | READWRITE 0.3 | No
gerChannel

7004 | 0 | scope | Trigger edge o M9e-6-TM9" | UNSIGNEDS | READWRITE 0.1 | No

7005 | 0 |scope | Trigger level ScopeSettings _1Triager™ | £ oaT READWRITE No

7006 | 0 |scope | Pre trigger ﬁ;ggfsett'”gs—f—PreT' FLOAT READWRITE No

7007 | 0 |scope | Channel 0 index Scopesettings_u16_Chan-|  ,\qioNED16 | READWRITE No
nelOlndex

7008 | 0 |scope | Channel 0 subindex ScopeSettings_u16_Chan-| ;\51oNED16 | READWRITE No
nel0Sublndex

7009 | 0 |scope | Channel 1 index ScopeSettings_u16_Chan-|  ;\.iaNED16 | READWRITE No
nel1lndex

7010 | 0 |scope | Channel 1 subindex ScopeSettings_u16_Chan-|  ;\iaNED16 | READWRITE No
nel1Sublndex

7011 | 0 |scope | Channel 2 index ScopeSettings_u16_Chan-|  \q|oNED16 | READWRITE No
nel2Index

7012 | 0 |scope | Ghannel 2 subindex ScopeSettings_u16_Chan-| ;\51GNED16 | READWRITE No
nel2Sublndex

7013 | 0 |scope | Channel 3 index ScopeSettings_u16_Chan-| ;\51oNED16 | READWRITE No
nel3Index

7014 | 0 |scope | Channel 3 subindex ScopeSettings_u16_Chan-| ;\51oNED16 | READWRITE No
nel3Sublndex

7015 | 0 |scope | Start_Stop gfgﬁesett'”gs—us—smm UNSIGNED8 | READWRITE No

7016 | 0 [scope  |Measurementinterval | SCOPeSetings_u32_Mea- | g GNED32 | READWRITE ms No
surementintervall
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Start parameters

The start parameter list is independent of the configuration steps described above and is not generated automati-
cally during configuration, but must be created manually.

The start parameter list is automatically transferred to the PACHC when the EtherCAT changes from the status Pre-
Operational to Safe-operational. This function can be used to ensure that the same drive parameters are always
used even when the device is replaced.

Since the parameters from the commissioning interface are converted into internal parameters during configuration,
it is not recommended to use the start parameter list.
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