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Kendrion Kuhnke Automation GmbH Vorwort

1 Preface

1.1 Imprint

Contact Details

Kendrion Kuhnke Automation GmbH
Industrial Control Systems
Latjenburger StralRe 101

D-23714 Malente, Deutschland

Phone: +49 4523 402-0

Fax: +49 4523 402-201
Email: sales-ics@kendrion.com
Web: http://kuhnke.kendrion.com

1.2 About this Manual

This technical information is primarily directed to system designers, project engineers and device
developers. It does not contain any availability information. We reserve the rights for errors, omissions and
modifications. Pictures are similar.

Limitation of Liability

Specifications are for description only and are not to be understood as guaranteed product properties in a
legal sense. Exact properties and characteristics shall be agreed in the specific contract. Claims for
damages against us - on whatever grounds - are excluded, except in instances of deliberate intent or gross
negligence on our part.

Terms of Delivery

The general conditions of sales and service of Kendrion Kuhnke Automation GmbH shall apply.

Copyright

© Kendrion Kuhnke Automation GmbH

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 Kendrion Kuhnke Automation GmbH.

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, licenced by Beckhoff
Automation GmbH, Germany. Further information about the PLCopen organisation is available at
www.plcopen.org. CIA® and CANopen® are registered joint brands of CAN in Automation e.V. Title to all
companies and company names mentioned heron as well as to products and product names is held by the
respective enterprises.

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

Warranty

Warranty is subject to the provisions of the conditions of sale of Kendrion Kuhnke Automation GmbH or any
contractual agreements between the parties.
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Kendrion Kuhnke Automation GmbH Reliability, Safety

2 Reliability, Safety
2.1 Intended Use

For reasons of personal safety and to avoid material damages when working with or handling this Kuhnke
product, you are advised to take heed of the notes and information contained in this instruction manual.

2.2 Target Group of the Instruction Manual

This instruction manual contains all information necessary for the use of the described product (control
device, control terminal, software, etc.) according to instructions. It is written for design, project planning,
servicing and commissioning 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 Intended Use

Kuhnke'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. Proper and safe operation depends on the products being transported, stored, lined up,
mounted, installed, put into service, operated, and serviced correctly. Ambient conditions must be within the
admissible limits. Notes and information in the associated documentation apply at all times.

2.4 Reliability

Reliability of Kuhnke products is brought to the highest possible standards by extensive and cost-effective
means in their design and manufacture.

These include:
= selecting high-quality components,
= quality agreements with our suppliers,
= actions to avoid static charges when handling MOS circuits,
= worst case planning and design of all circuits,
= visual inspections at various stages of fabrication,
= computer-aided tests of all assemblies and their interaction in the circuit,

= statistical assessment of the quality of fabrication and of all returned goods for the immediate taking
of appropriate corrective actions.

Kuhnke FIO CAM Control (E 808 GB) 6
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Kendrion Kuhnke Automation GmbH Reliability, Safety

2.5 Hazard and other Warnings

Despite the actions described in section 2.1.4, the occurrence of faults or errors in electronic control units -
even if most highly improbable - must be taken into consideration.

Please pay particular attention 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

DANGER

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

A WARNING makes you aware of a potentially hazardous situation which MAY cause a
serious or fatal accident or damage to this or other devices if not observed.

A 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.

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

Other Notices

@ i
w; ) Information

This symbol draws your attention to additional information concerning the use of the
described product. This may include cross references to information found elsewhere
(e.g. in other manuals).

Kuhnke FIO CAM Control (E 808 GB) 7
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2.6 Safety

Our products normally become part of larger systems or installations. The information below is intended to
help you integrate the product into its environment without dangers to humans or material/equipment.

A DANGER

Non-observance of the instruction manual

Measures for the prevention of dangerous faults or errors may be rendered ineffective or new
hazard sources created.

= Thoroughly read the instruction manual

= Take particular heed of the hazard warnings

Information

To achieve a high degree of conceptual safety in planning and installing an electronic controller,
it is essential to exactly follow the instructions given in the manual because wrong handling could
lead to rendering measures against dangers ineffective or to creating additional dangers.

Project Planning

24 VDC power supply: generate as electrically safely separated low voltage. Suitable devices
include split-winding 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 pay particular attention to the notices of warning which, at relevant places, will make you
aware of possible sources of dangerous 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 section 8 (Admissible deviations when working on parts) in particular.

Repairs must be carried out by specially trained Kuhnke staff only (usually in the main factory in
Malente). Warranty expires in every other case.

Only use parts approved of by Kuhnke. Only genuine Kuhnke 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.

Kuhnke FIO CAM Control (E 808 GB) 8
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2.7 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 European Standard
EN 61131-2.

Information

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.

Interference Emission

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

Information

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

Kuhnke FIO CAM Control (E 808 GB) 9
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= unshielded digital I/O lines
= unshielded DC voltages < 60 V
= unshielded AC voltages < 25V

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
control 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.

Particular Sources of Interference

Inductive Actuators

Switching off inductances (such as from relays, contactors, solenoids or switching magnets) produces surge
voltages. 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
specifications provided by the manufacturer or supplier of the actuators.

Kuhnke FIO CAM Control (E 808 GB) 10
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3 Introduction

Cam control units are used wherever control actions should depend on a machine position. They are used in
machines running cyclically recurring processes.

A rotary encoder (in this case an incremental encoder) outputs the actual process values (axle position) to
the control unit which then controls the machine according to the current switch cam set up in the program.

Electronic cam control units are not only intended to replace mechanical program control mechanisms but
also designed to make their function more accurate, more generally applicable and more wear-resistant.
Operators benefit from the options of flexible manufacturing and shorter setup times. Latest electronic means
facilitate both operation and programming.

Conventional applications include:
= Presses

= Fillers
=  Glue application
= Paper or foil feeding

= Packaging machines

Figure 1: Kuhnke FIO CAM Control

3.1 Working principle of cam control units

When developing the electronic cam control unit, we referred to the working principle of mechanical cam
control units in order to keep understanding the method of operation and programming simple.

3.1.1 From mechanical cam control units...

A mechanical cam control unit uses a section of a circular line to actuate a push-button. This section defines
as a "cam". Reasons of construction very much restrict the number of circular lines.

1 I Ausg. 1

Ausg. 2

:]f' [ Auee3

90° 180° 270° 360°

3.1.2 ...to electronic cam control units
In terms of electronic cam control units, the mechanical methodology translates as: every output is a circular
line. Thus, the number of parallel circular lines is equivalent to the number of outputs.

Programming a cam is therefore based on entering the tripping and releasing points of each section. The
section between a tripping and a releasing point turns the output on.

Kuhnke FIO CAM Control (E 808 GB) 12
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3.1.3 Position detection

An incremental encoder picks up the current machine position.

Incremental encoders provide the angular momentum signals A and B.

Changes in position are identified by counting the momentum signals.

Checking the 180° offset of signals A and B allows you to establish the sense of rotation.

Since the absolute position is unknown when the system turns on, each incremental encoder needs to be
referenced. (Meaning that changes in position cannot recognised when the system is off.)

The absolute position is made known to the control unit by defining a home position which can be found
either by means of marker switches or by means of the incremental encoder's reference impulse (index).

3.1.4 Further benefits of electronics

= Alarge number of cams with accurate trigger and release points can be programmed for every
output.

= Once programmed, a cam can be easily changed or deleted.

= |f a new cam overlaps an existing one, both cams are joined to make up a single cam.
= If anew cam is contained in a previous cam already, the new cam will be ignored.

= Once programmed, a cam can be copied to other cam control units.

= Physical dead times of actuators can be levelled out by the adjustable dead time compensation
feature.

= Time cams enable the use of cams with constant times which solely depend on the triggering edge.

3.2 Programming

Programs can be created by various means, as appropriate. Use them to
= create, test and optimise programs,

= check them in online mode,
= copy them within the same cam control unit,
= copy them from one cam control unit to another,

= save them.

Kuhnke FIO CAM Control (E 808 GB) 13
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4 Hardware

4.1 Mechanical design

The picture below illustrates the basic layout of the Kuhnke FIO modules:

Unlock button Label clip
‘ Grip

(LEDs) Status LEDs

Shield-to-housing Slot for spring-
mount connector assisted combi
plug

Module lock and E-
bus

“——__ DIN rail mount and

functional earth

Ventilation slots /

Figure 2 Module layout

The housing mount consists of an aluminium profile with an integral snap-on device used to snap the module
to a 35mm DIN rail. The housing trough including the optical fibres for the status indicators, the side face and
the front is made of plastic and contains the module. The optical fibres for the signal state indicators (LEDS)
are located next to the spring-assisted combi plug. They slightly protrude from the housing and allow a clear
diagnosis at a glance.

Kuhnke FIO CAM Control (E 808 GB) 14
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4.1.1 Earthing

Connect the Kuhnke FIO 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.

Figure 4: Aluminium profile

Earth wires should be short and have a large surface (copper mesh). Refer to
http://de.wikipedia.org/wiki/ground_(electronics) or a similar source for further details

Kuhnke FIO CAM Control (E 808 GB) 15
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4.1.2 Mounting
Kuhnke's FIO modules are intended for mounting rail installation (DIN EN 50022, 35 x 7.5 mm).

4.1.2.1 To snap on a single module
2

1. Push up the module against the mounting rail from below, ‘
allowing the metal spring to snap in between mounting rail and
mounting area as illustrated.

2. Push the top of the module against the mounting wall until it snaps in.

Figure 5: Rail mounting of module

%
4.1.2.2 To interconnect two modules tl

= After snapping on the first module to the rail, snap on the second module about 1cm 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
shap in.
4.1.2.3 To disconnect two modules

= Push down the unlock button (see Figure7) of the module that you wish to disconnect from the
module to the left of it.

=  Push both module away from one another until they are about 1 cm apart.

4.1.2.4 To take down a single module
1. Push the module up and against the metal spring located on the underside of the rail guide.
2. Tip the module away from the rail as shown in the illustration.

3. Pull the module down and out of the mounting rail.

/

Unlock button

Figure6: Uninstalling a module

Kuhnke FIO CAM Control (E 808 GB) 16
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4.2 Ports

4.2.1 General information

The spring-assisted PUSH-IN connector allows you to quickly attach the wires by direct insertion without
any tools. Just insert the connector sleeve end of the stripped solid or fine wire in the correct opening.

Wires: 320V /13.4A/0.14-1.5mm?2 (IEC)
Nominal current; 300V /9.5A/26-16 AWG (UL)

Supported wires with connector sleeves:

Wire cross section [mmz]

Connector sleeve type 0.14 0.25 0.34 0.50 0.75 1 1.5
Connector sleeve w/ collar to

DIN 46 228/4 8/10 8/10 8/10 10/12 12/14 12/15
Connector sleeve w/o collar to

DIN 46 228/1 10/10

Stripped end [mm] / sleeve length [mm]

Do not connect the power supply lines through from one Kuhnke FIO to the next. To
ensure that there is as little interference as possible, install a central power supply point
and establish a star topology of as short wires as possible between the central point and
Kuhnke FIO.

4.2.2 1/0O connector

Both the system power supply and the 1/0Os connect to the same 36-pole module terminal block.

Figure 7: Two-row push-In connector with releasing lever

Kuhnke FIO CAM Control (E 808 GB) 17
11/10/2017



Kendrion Kuhnke Automation GmbH Hardware

4.2.3 CAN connector

The CAN bus connects to the front of the module by means of a 4-pole Molex Micro-Fit Connector 3.0 ™
Connector (supplier: Farnell)

43025-0400: female Micro FIT 3.0

43030-0010: crimp socket PK100

MOLEX-79516-1043-MICRO-PASS 4WAY CABLE ASSEMBLY 3M

H| N GND E:AN_
H| N
CAN_ | CAN_
GND | H

Figure 8: 4-pole male to female CAN connector

You may use a CAN to USB adapter to connect the CAN bus to the programming PC. (Source:
http://www.canusb.com/

Figure 9: CAN to USB adapter (Lawicel)

You may also need to adapt the D-SUB connectors to Micro-Fit.

Pin Function
1
2 CAN_L
® 3 CAN_GND
~ 4
20 5
6
@ 7 CAN_H
8
9
Housing Earth (GND)

Information

Please note that both ends of CAN cables require a 120Q termination between CAN_L and
CAN_H.

Kuhnke FIO CAM Control (E 808 GB) 18
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Hardware

4.2.3.1 10 connector, left row

Pin | Signal Explanation

1 |DO1.0 Digital output 1.0 (track 9)

2 |DO1.1 Digital output 1.1 (track 10)

3 |DO1.2 Digital output 1.2 (track 11)

4 |DO1.3 Digital output 1.3 (track 12)

5 |DO1l.4 Digital output 1.4 (track 13)

6 |DO1.5 Digital output 1.5 (track 14)

7 |DO1.6 Digital output 1.6 (track 15)

8 |DO1.7 Digital output 1.7 (track 16)

9 |DO2.0 Digital output 2.0 (track 17)

10 |DO2.1 Digital output 2.1 (track 18)

11 |DO2.2 Digital output 2.2 (track 19)

12 |DO2.3 Digital output 2.3 (track 20)

13 |DO2.4 Digital output 2.4 (track 21)

14 |DO2.5 Digital output 2.5 (track 22)

15 |DO2.6 Digital output 2.6 (track 23)

16 |DO2.7 Digital output 2.7 (track 24)

17 |+ 24V in/out CAM Control Module power supply: 24 VDC
18 | GND in/out CAM Control Module power supply: GND

4.2.3.2 10 connector, right row

Pin | Signal Explanation

19 |DOO0.0 Digital output 0.0 (track 1)

20 |DOO0.1 Digital output 0.1 (track 2)

21 |DO0.2 Digital output 0.2 (track 3)

22 |DO0.3 Digital output 0.3 (track 4)

23 |D0O0.4 Digital output 0.4 (track 5)

24 | DO0.5 Digital output 0.5 (track 6)

25 | DO0.6 Digital output 0.6 (track 7)

26 | DOO0.7 Digital output 0.7 (track 8)

27 | DI 0.0 (0..20V) Digital/analogue input 0.0 (0..10V)

28 | DI 0.1 (0..20V) Digital/analogue input 0.1 (0..10V)

29 | DI 0.2 (0..10V) Digital/analogue input 0.2 (0..10V)

30 | DI 0.3 (0..10V) Digital/analogue input 0.3 (0..10V)

31 | DI 0.4 (interrupt) | Digital input (0.4 (interrupt)

32 | DI 0.5 (A, 24V) Incremental encoder input 0.5 (A, 24V)
33 | DI 0.6 (B, 24V) Incremental encoder input 0.6 (B, 24V)
34 | DI 0.7 (Ref., 24V) | Incremental encoder input (Ref., 24V)
35 |24V DC power 24 V DC /O power supply

36 |GND I/O GND

Kuhnke FIO CAM Control (E 808 GB)

11/10/2017

19



Kendrion Kuhnke Automation GmbH

CAM Control

5 CAM Control

Figure 10: Connection of encoder, inputs,
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Figure 11: Front view of FIO CAM Control

5.1.1 Supply voltage

Power supply to module 1/0s

+ 24 VDC -20%+25%
L- OV

5.1.2 Status LEDs

5.1.2.1 "Run" LED
The "Run" LED indicates the state of the EtherCAT ASICs.

State LED flash code | Explanation

Init Off Initialising, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 5:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

5.1.2.2"10" LED
The LED labelled "IO" indicates the state of the module's I/Os.

State LED flash code |Explanation
Ok Off No error
Red, 1x Short circuit of outputs
Red, 2x Low voltage (U load, CPU)
Error
Red, 4x Bus system watchdog control failure
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The output drivers have a thermal fuse to automatically turn off any short-circuited
outputs. In case the short circuit prevails, the outputs are allowed to cool down to be
turned back on until the thermal fuse blows again.

5.1.2.3 "Power" LED
The LED labelled "Power" indicates the state of the /O module's I/O power supply.

State LED flash code | Explanation
On Green, on 24 VDC supply ok
Off Off 24 VDC supply not ok

The module is not monitored for low voltage states.

5.1.2.4 "Channel" LEDs

State LED Explanation
On Green, on Input/output enabled
On Yellow, on Incremental encoder input enabled
Off Off Input/output disabled
Kuhnke FIO CAM Control (E 808 GB) 21
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5.1.3 Function

The CAM Control module features 24 digital outputs used for mapping cam tracks.

Run the "FIOCAM Creator" to write the cam program and save it on the fail-safe CAM Control module
memory.

The CAM Control module supports the following operating options:
= Standalone

= Together with a Kuhnke FIO Controller, optional Kuhnke FIO modules and further EtherCAT slaves

= Together with an EtherCAT master, a Kuhnke bus coupler and optional Kuhnke FIO module plus
further EtherCAT slaves

= Together with a CAN master and further CAN slaves

5.1.3.1 Input variables

Variable Data type Explanation

Statel USINT Shows the selected cam program
State2 USINT Status

Tracks® UDINT States of the outputs (tracks) (bits 0...32)
Digitalln USINT Digital inputs

reserved USINT Reserve

Position UINT Position

Speed UINT Velocity

Analoginl UINT Analogue inputs value 0.0
Analogin2 UINT Analogue inputs value 0.1
Analogin3 UINT Analogue inputs value 0.2
Analogin4 UINT Analogue inputs value 0.3

Statel
Shows the currently selected cam program, where 0 means that a cam program is not available.

State?
Bit no. Explanation
0 Cam outputs enabled (U load connected)
1 Position referenced
2 Short-circuit of outputs (reset by Reset Error)
3 CPU low voltage (reset by Reset Error)
4 Low voltage on outputs (U load) (reset by Reset Error)
5 Bus system watchdog control failure (reset by Reset Error)
6 Anti-jitter enabled
7 Reverse
Analogln

Indicative of an analogue input voltage 0V — 10V, in CODESYS [UINT] 0...65535

! This variable is spread across 4 USINT-type variables in the CAN process image
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5.1.3.2 Output variables

Variable Data type Explanation
Controll USINT Selects the cam program
(currently not implemented.)
Control2 USINT Control bits
PositionSet UINT Sets the position in slave mode
SpeedSet UINT Sets the velocity in slave mode
Bit no. | Explanation if TRUE
0 Reset Error (if 1)
Control2 —
1 Reference the position (0->1)
2.7 |Not used

5.1.3.3 Position referencing

An ON signal received by Ref input DIO.7 resets the counter reading to "0". This is referencing the position (if
an incremental encoder is used).

Statel.1 indicates the state of referencing.

5.1.3.4 Cam tracks

Cam tracks O .. 24 directly actuate digital outputs 0.0 to 2.7.

Cam tracks 25 .. 32 are software cams which the EtherCAT master, CAN master or other unit can read and
output to other modules equipped with digital outputs (extension).

5.1.3.5 Slave mode

Only one encoder is required to run several CAM modules in a synchronised manner. The module that the
encoder is connected to can use EtherCAT to transfer the position and velocity to the other modules.
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6 Software

Run the FIOCAM Creator to write your cam programs and program the FIO CAM Control modules.
This section describes how to start the FIOCAM Creator.

6.1 Download

All necessary programs, equipment descriptions and instructions are available in our download area.

DOWNLOADS

GE;\DR\ON
T—
] L &  FIO CAM Control
Login
FIO CAM Control
eseece
B Accept Software License MName «~ Size Last modified

[F] Remember me

4 CAM Creator

& EDS File
Login 2
&l ESIFile

! Manual

Link to the download area:
<http://wp12324084.server-he.de/kuhnke-download/>

The necessary access are:
User: FIO_CAM_user
Password: Nocke

6.2 Installation

Installations involves running the Setups utility.

*= Run the correct CAMCreator setup, e.g. "Setup_FIOCAM-Creator_V01000502.exe" (to install
version 1.0.5.2).

15 Setup - FIOCAM (=] & (=]
(KUHNKE) Welcome to the FIOCAM Setup
Wizard

This will install FIOCAM-Creator - V01.05.02.00 [26.02.2018]
on your computer,

Itis recommended that you dose all other applications befare
continuing.

Click Mext to continue, or Cancel to exit Setup.

Next > ][ Cancel
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= After accepting the license agreement, files
0 FIOCAM.exe for Windows XP, 7 ...
0 FIOCAM_01.DLL for the USB dongle (currently not implemented)
0 FIOCAM_02.DLL for CAN communication
0 FIOCAM_03.DLL for EtherCAT communication

are copied to folder
C:\Program Files (x86)\Kuhnke Automation\FIOCAM

6.3 Start/Exit

FIOCAM Creator starts by running FIOCAM.exe. The last project you used will be loaded.

6.4 CAN USB driver

You will need drivers to operate the CAN to USB adapter supplied by Lawicel. We recommend proceeding
as follows:

= Download the current drivers (e.g. CDM_2.08.14_CANUSB.zip) from http://www.can232.com and
make a note of the directory that contains the unzipped drivers.

= Plug the USB cable of the CAN to USB adapter into a free USB slot of your PC.

You PC will detect the new hardware and run the New Hardware Wizard.

Assistent fiir das Suchen never Hardware

Willkommen

E = wird nach aktueller und aktualisierter Software auf dem
Computer, auf der Hardwareinstallations-CD oder auf der
Windows pdate-website [mit lhrer Erlaubnis] gesucht,

D atenschutzrichtlinie anzeigen

Soll eine Yerbindung mit Windows Update hergestellt werden,
um hach Software zu suchen?

O Ja, nur diese eine Mal

Ol [

wenn ein Gerat angeschlossen wird

Klicken Sie auf "weiter”, umn den Yorgang fortzusetzen.

wieiter » ] [Abbrechen

= Choose option "No, not this time".
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Assistent fiir das Suchen neuer Hardware

Mit diezem sssistenten kionnen Sie Software fur die folgende
Hardwarek omponente installisren;

CANUSE

) Falls die Hardwarekomponente mit einer CD
"1 oder Diskette geliefert wurde, legen Sie diese
jetzt ein.

‘Wie mochten Sie vargehen?

() Software automatizch installieren [empfohlen]

Klicken Sie auf "wieiter”, umn den Yorgang fortzuzetzen.

[ < Zuriick ” wieiter » l [Abbrechen

= Choose "Install from a list or specific location (...)".

= Tick the box next to "Include this location in the search"”, then click on "Browse".

Ordner suchen @

‘Wahlen Sie den Ordner, der die Treiber fir die
Hardwarekomponente enthalt,

I2) CamTesk ~
SN} Canlish Treiber
1) amded
£ i3ss
=1 ) Static
1) amda4
) 388
+ ) Skaleol00
* |J) Target Scouk CE
+ 5% De auf "Kuhnke-filer01ikobinke” (x:) ™
< >

Klicken Sie auf ein Pluszeichen, um Unterordner anzuzeigen,

[ K H &bbrechen ]

= Browse to the folder that you unzipped the downloaded drivers to after, then click on OK.

Assistent fiir das Suchen never Hardware

W ahlen Sie die Such- und Installationzoptionen.

(%) Diese Quellen nach dem zutreffendsten Treiber durchsuchen

Werwenden Sie die Kontrollkastehen, um die Standardsuche zu enweitern oder
einzuschranken. Lokale Pfade und Wechselmedien sind in der Standardsuche mit
einbeqgriffen. Der zutreffendste Treiber wird installiert.

wiechselmedien durchsuchen [Diskette, CD,...)
Folgende Quelle ebenfall: durchsuchen:
Wi ockenSchaltwerk\Canlsb Treiber v

() Micht suchen, sondem den zu installierenden Treiber zelbzt wiblen

Yenwenden Sie diese Option, um einen Geratetreiber aus einer Liste zu wahlen. Es wird
nicht garantiert, dass der von lhnen gewshlte Treiber der Hardware am besten entspricht.

[ < Zuriick ][ Wwieiter » ] [.&bbrechen]

= Click on "Next" to start the installation process. Skip any security prompts that may appeatr.
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Assistent fiir das Suchen neuer Hardware

Die Software wird installiert... .

% Lawicel CAMUSE

(o &

Der Systemwiederherstellungspunkt wird gesetzt und alte D ateien werden
gesichert, falls daz System zukiinftig wiederhergestellt werden muszs.

< Zuriick wiaiter » Abbrechen

You will see the following message shortly after the end of the installation.

i) Meue Hardware gefunden x

Die neue Hardware worde installiert und kann jetzt vermwendet
werden,

Jasc Paink ... @ H:\ventura... Desktap >

You can now establish an online link between FIOCAM Creator and the FIO CAM Control module via the
CAN to USB adapter.
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7 FIOCAM Creator

This section describes how to operate the FIOCAM Creator.

7.1 Cam programming

“ FIO CAM-Creator =N o
Progam  Project Control  Device
B. @R s |4 KURNKE
Modul 17 Modul 2 4 b - ‘ E{l
Program 17 Prograrm 2 40 -
= |G| @ x| T S
|Tra\:k|Mude‘1ru1|lul‘vuz|iuz‘rus|lus‘ru4‘iu4| 2 T T T T T REnInERE 2
Tme 20 500 0 [] 0 0 [ 0 i mIREN
Time »n [s0E] o 0 0 0 o 0 EL R R . O nn 1...13”
Distance 20 30 0 50 60 b a0 %0 ] ] i ] i
] veme % © m ® m w  w w B S S i Bul B a RS S B S
L Distance 40 50 60 n 80 90 100 110 — T T Siaininln : T T
Distance 50 &0 70 80 50 100 110 120 28 L L ' L —_ L ' L 26
|| Distance 60 7 80 o0 100 10 120 130 s T e == T
|| Distance 70 8 90 100 110 120 130 140 204 e e Ll . 24
B Distance 80 a0 100 110 120 130 140 150 . . H . r7 I I .
B Distance 90 100 110 120 130 140 150 160 2 i i H L H i H i Y
] Distance 100 110 120 130 190 150 160 170 1M : : ; ;
(| Distence 110 10 130 140 150 160 170 180 ol B [ EREREN : 20
Disance 120 130 1“0 150 150 17 180 150 . . : ] .
: Distance 130 140 150 160 170 180 190 200 el | s H e | 18
Distance 140 150 160 170 180 190 200 210 N L My .
L Disance 150 160 1 1m0 190 200 20 220 e I OO - j .
L Distance 160 170 180 150 0 210 220 230 T T Tl ;
Distance 170 180 180 200 w0 20 230 240 — mEsEnlE R I — —
||  Distnce 180 190 200 210 20 230 240 250 I T e T e R H H T H T e
] Distance 180 200 210 20 230 240 250 260 — S N R T T s T
|| Distance 200 210 220 230 240 250 260 270 12 - e - : : - : - 12
[ ] Distance 210 220 230 240 250 260 270 280 S L — — S 0 . — 0 L L
] Distance 220 230 240 250 250 0 280 250 10 4—— —_— T T T —————-10
[ Distance 230 240 250 260 270 260 290 300 —t L . — . . . . .
] Distance 240 250 260 270 280 290 200 310 5 LT H .
|  Distnce 250 20 200 280 290 300 310 32 L] i :
L Distance 260 270 280 290 300 310 30 330 : ENENEN [ :
Disance 270 280 290 300 310 320 330 340 - i '
] Distance 280 20 300 310 320 330 340 350 pEEEREREREN = .
L Distance 250 300 310 30 330 390 350 360 HnlalninE iR !
Distance 300 310 320 330 340 350 360 370 B j
L Distance 310 320 33 34 3% %0 30 380 2 R T T : T T 2
H 0 100 120 200 250 200 320 «00 &0 500
|| Ticks
FIOCAM_2Module_EtherCAT 32Nocken Ticks Composite-Mode Link: CAN

Once the application is up and running, you will see a table of cam programs on the left and the associated
diagram - the CAM array - on the right-hand side of the screen.

7.1.1 Editing the cams

The cam program programs displays as an editable table.

(Refer to Project, Options, CAM to know more about the number of cams per track, the number of tracks per
program, and the number of programs).

(Refer to Project, Options, Encoder and ...CAM for resolution details)

= Decide whether to edit the cams as number of increments (ticks) or angular
=n [ degrees. (Changing between the two may produce non-integral values due to
rounding differences.)

e Enter the values into the correct cells.

e Enable the tracks by ticking the boxes of the appropriate rows.

L = Exports the cam programs to Excel sheets for documentation or reuse at a later
ot time.
I = Imports cam programs from Excel sheets you previously exported and edited, as
. appropriate.
& @ = Enables/disables all cams

= Changes the cam settings online
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Online Change

You may change the cams during operation. This requires you to disable the speed change-over
first, see 7.4.4.5

[+] Speed-Change-Over Define a default program to be able to make online
changes to any of your programs.

[] speed-Change-Cwer Enabled

Default-Program

B =  This column shows the number of enabled cam tracks which you can set under
Control/Options/Module/CAM, see 7.4.4.3

e | = This column allows you to pick one of the operating models, i.e. 'Time* (time cam) or
) 'Distance’.

7 FIO CAM-Creator

e Time cams enable the use of cams with Program  Project Control  Device
constant times which solely depend on the =alp
triggering edge. @
o The application currently supports 5 Modul 13 Modul2
time cams per cam program 'Program 1} Program 2
_ , |~ 0| % %] & 2|
0 Set the starting time and duty cycle, in Tec|  Mode | 01| o1
[ms]! Time 20 500
B Time 20 500
01 | $ 01 O -] 2 500
2 50 e.g. start after 20 ticks for e 0 |
. Distance 40 50
500 ms cam time. 1 Tme 50 60
. B Distance 50 7
e Distance cams: | Distance 70 80
| # 01 | ¥ 01 |
0 30
Enter the starting and end time in ticks or angular degrees (depends on setting)
IEXATN *= Used to show/set the start and end of CAM 1.

Time cam

The application currently supports 5 time cams per cam program

The import utility expects and Excel sheet with the following tabs, e.g.

A9
4 4 » M| FIOCAM CAM Modul1 Prog 1~ FIOCAM CAM Modul 2 Prog 1~ FIOCAM CAM Modul 1 Prog 2| FIDCAM CAM Modul 2 Prog 2 - ¥3 |

IAssuming you previously exported the cam table, you can save it as an Excel worksheet, open
another Excel worksheet and import it to FIOCAM Creator.

IAssuming you did not export a cam table before, the following prompt will pop up when you run
Excel:
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could not open Sheet: FIOCAM CAM Madul 1 Prag 1

e OK acknowledges the prompt.
e Open the Excel worksheet and display the sheet containing the cam table.

e In FIOCAM Creator, again click on import from Excel “&#

The table will now be imported into the open project. The data quantities will consider the
project settings.

7.1.2 Diagram view

Displays the cams of the enabled tracks as a CAM array.

Assuming "Cross-Hair" is enabled under Project, Settings, System, pressing and holding the left mouse
button and moving the mouse over the cams will display the coordinates of each cam.

** FIOCAM-Creator =] = =
Program  Project Control Device
g Geem £ ROFRKE
Program 1" Program 2 © Program 3 Program 4 4 b - ‘ E‘l
‘ _ ‘ = “‘ Z w‘ Track CAM-Array
Tradc‘ Mude‘rulll.ul|1ruz|i02‘703‘$03|ru4|i04‘ 24; S N R
Distance 0 10 0 30 40 50 60 70 :
| Distance 10 0 &) %0 50 0 ] 80 .
Distance 20 &) 0 50 50 70 80 E
I Distance 30 kY 50 80 7 80 90 100 2
Distance 40 50 60 7 80 90 100 110
| Distance 50 0 ] 80 30 100 110 120 8
Distance 50 ] 80 %0 100 110 120 130
I Distance 70 80 90 100 110 120 130 140 5l
Distance 80 %0 100 110 20 130 140 150
| Distance 30 100 110 120 130 140 150 160 "
Distance 100 110 120 130 140 150 160 170 L
] Distance 110 120 130 140 150 160 170 180 ol
] Distance 120 130 140 150 160 170 180 190
| Distance 130 140 150 160 170 160 150 200 10
Distance 0 0 0 0 0 0 0
] Distance 0 0 0 0 0 0 0 0 PN
] Distance 0 0 0 0 0 0 0 0
| | Distance 0 0 0 i i 0 0 0 &
|| Distance 0 0 0 0 0 0 0
] Distance 0 0 0 0 0 0 0 0 4
I Dstance 0 0 0 0 0 0 0 0
Distance ] 0 0 ] ] 0 0 aQ 2
Ol piconce 0 o o o o o o 0 e : T T T T T T
Distance. 0 0 0 0 0 0 0 0 0 10 20 30 40 S0 60 70 80 80 100 110 120 130 140 150 160 170 180 190 200
M Ticks
Track=6 109 Inc
FIOCAM Ticks Single-Mode

E = The CAM array's Refresh button only serves to refresh the display.
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7.2 Program

7.2.1 Info

| - FIOCAM-Creator

QSRR P o
o e
B e 2 =2
| - 0| % %] 2

Info display information of your FIOCAM Creator installation and the FIO CAM module (while online).

-1 Program-Information

==

KUHNKE

Component | Version/Date
[FIOCAM] FIOCAM Creator V1520 Release
Date 26.02.2016
Kendrion Kiuhnke Automation uh/AMDS6

D-23714 Malente

Application

Application Data

Projects

FIOCAM_01.DLL [SG-Lock]
FIOCAM_02.DLL [CANopen]
FIOCAM_03.DLL [EtherCAT]
Modul

Flash

Intemet Connection

Intemet

Contact

Windows

Administrator

Displays: 2

SG-lock

License

Project

Litienburger Str. 101

C:M\Program Files x86)\Kuhnke Automation\FIOCAMFIOCAM exs
C:\Program Data \FIOCAM

C:\ProgramData"FIOCAM\Data

V22800

V1.005

V1.0.01

not connected Device Type=unknown

not connected

yes

www kuhnke kendrion.com

salesics@kendrion com

Microsoft Windows 7 Professional Service Pack 1 (Build 7601}
yes

1080 * 1920: 1080 * 1920: 96dpi

Authentication successful, SenalNumber: 0

Professional

FIOCAM

FIOCAM Creator stores all its projects in the above folder. If you wish to use the projects
elsewhere, please copy them from this folder and/or return them there when you are
finished.

7.2.2 Exit

Exits FIOCAM Creator. A Save Changes prompt will pop up if you changed the project in any way.

Question

@% project has changed !
Y ave?

[ s || Nen

] I Abbrechen
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7.3 Project

This section details the project management features.

 FIOCAM-Creator

Program Control Device

v new Strg+N E

@ open Strg+0
_ Prograr n3
9 H save Strg+S F
| - Igﬁ
save 3s ... L
Track| N _ 02
| = J* Settings a
Distance 10 20 30

7.3.1 new

Creates a new project.
= Assigh a name to the new project.

(Flocam ==

Mew Projectname:

[ Ok J [Abbremen ]

7.3.2 open

Opens a projects and closes the previous project.
= Pick a project from the list.

in the column with the key icon marks password-protected projects.
= If so, enter the password and click on OK to confirm.

\w# Project open @
KUHNKE

Project created modfied last access ‘ & User | Comment | L |
FIOCAM 1003.201613:19:12  14.03.2016 08:5922  14.03.2076 06:59:21 |

uFlOCﬁM_Z‘IDO 16.03.2016 08:46:54  16.03.2016 10:46:56  16.03.2076 08:46:54  bec
FIOCAM_32D0 16032016 08:37:43  16.03.2016 10:37.44  16.03.2076 08:37:43 |
FIOCAM_32D0_Slave 14042016 12:00:14  15.04.2016 09:2222  15.04.2016 07:22:20 [}
FIOCAM_projekt 1 14032016 07.1202 | FIDCAM_24D0! [ [}
Nockentest 15.04.2016 11:02:43 [}

— Project-Password:
Nockentest 1 15.04. 2016 11:02:54 =

= |

N

CA\ProgramData\FIOCAMYData

7.3.3 save

Saves the open project
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7.3.4 save as ...

Saves the open project under a different name (creates a copy).

7.3.5 Settings

7.3.5.1 Colors

Use these settings to re-design the appearance of your FIOCAM Creator:

= Project
el Link

7 Settings @
KUHNKE
a-_] Settings
¥, Colors
] System W6 Color-5cheme N Tables

Blue  Siver

Black

Mouse left Button = change Background Color

Mouse right Button = change Font Color

v
7

| Titel | Titel
L Text Text
Text Text

GridLines-Color

[ ] sooocoopop [+

[ scheme 1 | [ scheme 2 | [ scheme 3

Background Fort

Color Scheme:

= Choose from Blue, Silver and Black to change the appearance of dialog boxes to your preferences.

Tables:

= Choose a background colour and font colour for your tables. Either choose from Schemes 1, 2 or 3

or take your own pick.

7.3.5.2 System

" Settings

=
KUHNKE

4 -[_] Settings
- Ccolors
L] system
&5 Project
e Link

[¥] Options

[¥] Release

[C] Always on Top

Cross-Hair

e
L4

Mode

Single E

Options:
=  Always on Top:

0 Tick this option to always show FIOCAM Creator on top of all other items on the screen.
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=  Cross-Hair:

o Tick this option to be shown coordinates when left-clicking and moving the mouse across the
CAM array.

Release:
= Choose between Single or Composite mode.

o Single: Project containing a single FIO CAM Control module
o Composite: Project containing up to 8 FIO CAM Control modules

7.3.5.3 Project

Choose this menu item to enter your user name, project password and a comment.
These details will be shown when you open the project.

If you set a password, you will have to enter that password before the project actually opens. Furthermore, a
cam program can only be retrieved if it is opened in a project protected by this password.

+* Settings @
KUHNKE
4 [j Settings
-4 Colors
D System
i 552 Project User
el Link Mustermann
Password
Comment
Anlage 1/
S
4
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7.3.5.4 Link

Used to define the project's online links.
= Choose between CAN and EtherCAT by ticking the appropriate Select box.

' Settings
KUHNKE
a D Settings
ﬂ Colors
U System [<] CAN-Parameter 'IL —
& Project = .
L Link CﬂN .
M Select open

Baudiate | 230.000 [«]

[¥] EtherCAT-Parameter

o seect EtherCAT

Index Ethernet Interface | 2 @

e
#

CAN Parameter:

Sets the CAN transfer rate
The transfer rate needs to be set to allow the FIO CAM Control module to operate in a CANopen network.

The transfer rate you set in this dialog will be stored in the module when you open the project.

To program FIO CAM Control module:
= Choose the baud rate your FIO CAM Control module has been set to, e.g. 250,000 bps.

[+] CAMN-Parameter

w s CANCpen

Baudrate | 250.000 E

To use the FIO CAM Control module in a CANopen network:
= Choose the baud rate your CANopen network has been set to.

EtherCAT Parameter:
= Click on the Info icon to see which index no. has been allocated to the Ethernet port you wish to use
on your PC.

[¥] EtherCAT-Farameter

o seect EtherCAT. &

Index Ethernet Interface | 2 @
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=  Enter that number into the box next to Index Ethernet Interface.

7.4 Control

This section tells you how to program flexible cam programs

" FIOCAM-Creator
Program  Project Device
+ Dead-Times
Speed-Change-Scale
—_—
' Track-Masks paral
. Options —
Trad(‘ Mode ‘ * vor I wUT ' wuz ] v 02
i Distance 20 30 40 50

7.4.1 Dead-Times

Dead time corrections:

Assuming a dead time has been assigned to a response to switching operations, the operation
needs to occur sooner or later with reference to the actual speed, i.e. cams have to be moved.

Example of an encoder with 360 increments / revolution:

(One revolution is equivalent to 360 increments)

A cam triggers at 25° and releases at 50°. (This is the program.)
Set both DTon and DToff of this cam to 1 sec.

A speed of 1 rpm is the same as 6 increments/sec.

A speed of 2 rpm is the same as 12 increments/sec.

If dead time compensation is on, this will result in:

at1rpm: The cam triggers at 19° and releases at 44°.

at 2 rpm: The cam triggers at 13° and releases at 38°.

7.4.2 Speed Change Scale

Program change-over table

. Dead Times [
KUHNKE
1 1
| % & | >
Mo | | 1 DTon/msec £}, DToffjmsec | * I :
1,5 [1} A :
N ’ 2 i I >
L [} 4 | .
1 B |
= |
| O ; >
: B 1 1
| O >
L ]
=
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Pick Control, Options, CAM, Programs from the menu to set the number of cam programs to run on a FIO
CAM Control module.

A change between programs should occur with reference to the actual speed.

6' Speed-Change-5cale @

0 "o |

=

®
1
(=%
E
=

| Eu Program

(LR

E
1
&
3
1

[ ~ B
EEEESEE

= Tick the boxes in the table rows you use.
= Set the speeds at which a change of program should occur.

= Allocate the programs.

The picture below is just an example of the following settings:

Mo | | @'SpeedIRPM | El Program
2 1
5 2
7 3
11 4
Row 1: At a speed of 2 or higher, the program changes from 1 to 2.
Row 2: At a speed of 5 or higher, the program changes from 2 to 3.

If the speed drops to anything between 2 and 5, the program will go back to 2.

Please note that programs can only change in a linear manner, i.e. from 1 to 2 to 3 but not in any other way,
i.e. from 1 to 3.

(/ N
I
\0/

Press Enter to confirm your entries

Any change you make to your program sequence table will have to be confirmed by pressing
Enter or by moving on to another field. Only then will the Save jcon appear.

" Speed-Change-Scale @ Q Speed-Change-5cale @
B

_—
o o = =R
0 "o

No| | QSpeedePM | EI Program |:
5 1 2 ‘ ‘

=

Mo | | @SDead!RPM | El Program |
3 2 [
]

A general recommendation is to press Enter every time you enter a value into the table.

7.4.3 Track Masks

To mask tracks

ﬁ You may use a module's digital inputs to disable (mask) any of the tracks. In other words, if the
digital inputs "DI" have been allocated appropriately (see first column), the tracks whose boxes
are ticked will be actuated by the cam program.
Example: In the picture below, all cams will be disabled when DI 0.0 detects a high signal. You must also
enable the "Track Masks" mode. See 7.4.4.6 Track Masks.
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Track-Masks

DI| 1|2|3|4|5|6|?|8|9|10|11|12|13|14|15|16|1?|18|]S|20|21|22|23|24|

| % | 2 |

Tick the appropriate boxes.

And enable the option as descirbed in section 7.4.4.6 Track Masks.

7.4.4 Options

This section details how to set up the project options.

. Options

A1

Speed-Change-Over
Track-Masks

§ Dead-Time

The screen looks like the example below if you set option Project/Setting/System/Release to "Composite”

(see 7.3.5.2).
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CAM Creator

7.4.4.1 Encoder

'_\ Options |§\
KUHNKE
4 49 Options
-} Encoder
4 -] Module
1 Modul 1
1 Modul 2
1 Modul 3
1 Modul 4
1 Modul 5
£ Modul 6
£ Modul 7
£ Modul 8
=
Used to set up the incremental encoder.
N Optiens @
KUHNKE
4 -] Options
7. Encoder Encoder 1% Encoder2 © Encoder3 © Encoderd © Encoderb 4 r -
4 -] Module
£ Modul 1 [¥] Encoder-Data
1 Modul 2
: :ESE: ‘3‘ Type | Absolute EtherCAT El
1 Modul 5
= Modul & Resolution 8192 Ticks
£ Modul 7
1 Modul 8 Zero-Point-Offset 0 Ticks
Anti-Jitter-Value 5 Ticks
Cyde-Time 10 ms
=
Term Explanation Values
Type ° 24V, CAN, on-board (digital inputs)
Resolution Resolution 1...8192 ticks
Zero-Point Offset | Zero point offset 0 .. 4096 ticks
Anti-Jitter-Value Stabilisation of output 0.. 50 ticks
. Time the controller needs to detect
Cycle-Time 10...12000 ms

the speed.

You may set up up to eight different encoders. Encoder examples include "Absolute EtherCAT" or

"Absolute CAN" (currently not implemented). See section 8 for an example.

2 The module currently supports 24V incremental encoders only

Kuhnke FIO CAM Control (E 808 GB)
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Absolute CAN

Remember that an Absolute CAN Encoder always connects to the CAN master and that the FIO
CAM Control modules then need to link in via EtherCAT.

Resolution
Sets the encoder resolution, in increments (ticks).

Assuming your incremental encoder's resolution is 1000 (see name plate) and you are running a 4-fold
interpretation, you will be able to interpret 4000 ticks.

That is to say: When it receives the first pulse, the FIO CAM Control module will reset the reading at its Ref
input to 0. Then it will keep counting up from 0 to 3999 and reset to 0 again at 4000.

= Enter the encoder’s resolution (name plate).
(See Project Options CAM for the usable resolution)

Zero-Point-Offset
Zero point offset
This is the counter reading after referencing.

Anti-Jitter-Value
You may enter an offset to suppress any output jitter at the cam edges.

It allows you to stabilise the cam output. When the FIOCAM module detects a change of rotation, it will
suppress the output of the cams for the set number of ticks.

@

Try to keep the number of ticks as small as possible with reference to the mechanical
conditions, resolution and rotational speed of your application.

Cycle-Time
Time the controller needs to detect the speed. You can set the time to anything between 10 ms and 1000
ms.

The module counts the ticks per cycle time you set and uses them to calculate the speed.
This time is also used to calculate the set dead times.

7.4.4.2 Module

Station
Encoder Binding allocates one of the 8 possible encoders to this module.
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CAM Creator

N Options @
KUHNKE

a D Options

i

Speed-Change-Over
&% Track-Masks

[+] Station

Encoder Binding |1 =

Mode
ENC Transmitter

lv] CAMN-Parameter

Node 1D |

actual  new

Pick one of the five Mode options:

none

No mode selected

ENC Transmitter

Incremental encoder (AB-Ref) - EtherCAT

transmitter

CAN Transmitter

CAN transmitter (currently not implemented)

CAN Receiver

CAN receiver (currently not implemented)

CAT Receiver

EtherCAT receiver

The CAN/CAT Receiver mode apply to "Composite Mode", see 7.3.5.2, i.e. to running several CAM modules

connected to one encoder.

EMNC Transmitter
CAN Transmitter
CAN Receiver
| CAT Receiver

actual new

[

BN Options :
KUHNKE
4 (] Options

- Encoder
-2 Modul
. +| Station

-3 o & d!
-~} Dead-Time o ; £

=4 Encoder Binding |1 = 2
g Speed-Change-Over g |
&% Track-Masks Mode |

CAN Parameter:
Sets the node ID

You need to assign a node ID (CAN address) to the FIO CAM Control module before you can add it to a

CANopen network.

The node ID you set in this dialog will be stored in the module memory when you upload the cam program.
Enter the unit's current node ID into the box above "actual”.
Enter another node ID into the box above "new".

Kuhnke FIO CAM Control (E 808 GB)
11/10/2017

41



Kendrion Kuhnke Automation GmbH CAM Creator

.. Options
V) KUANKE

[¥] Station
§ 3 Enceder Binding |1 =
4% Track-Masks Mode

Speed-Change-Over
ENC Transmitter

[¥] CAN-Parameter

E Node 1D Lt

actual  new

The set node ID will not be used until you upload the program and complete a power cycle
(turn the module off and back on again).

7.4.4.3 CAM

Sets the range limits
The panel on the left-hand side of the FIOCAM Creator screen is used for writing the cam programs.
Use the Range Limits dialog to set up the cam program tables for cam creation on the left.

. Options
V) KUHNKE
4[] Options

4} Encoder

‘.ngldélliiuli [¥] Range Limits
| *.’:?%l_ﬁme Resolution 512 Ticks
§ Speed-Change-Over

i L@ Track-Masks CAM per Track 4

b = IC'IoduI 2

[ £ Modul 3 Track per Program 32

[» =1 Modul 4

[> -] Modul 5 Programs 2

[> =] Modul 6

[ -1 Modul 7

[ 1 Modul 8

=4
Term Explanation Max.
. Number of ticks/revolution for cam
Resolution : 4096
programming
CAM per Track Cams per track 8
Track per Program Tracks per cam program 24
Programs Number of cam programs 32
Kuhnke FIO CAM Control (E 808 GB) 42
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Adapt the figures to your needs and try to minimise them.

Resolution

The CAM resolution is the number of ticks per revolution as used for cam programming. It sets the CAM
array's X-axis.

The encoder resolution is the number of pulses or encoder positions per revolution. Incremental encoders
internally always apply a 4-fold resolution.

Incremental encoder example:
The incremental encoder's resolution is 1000.
= Go to Project, Options, Encoder, Resolution and enter "1000 Ticks".

This will enable the FIO CAM Control module to count 4000 ticks per revolution.
Every encoder pulse received sets off the module's interrupt processing routine.

You may wish to apply a speed reduction in order to reduce the interrupt load on the FIO CAM Control
module.

= Go to Control, Options, Module x, CAM, Resolution and enter "500 Ticks".

This will set cams between 0 and 499 ticks for the cam program and CAM array's X-axis will end at 500.
In this case, the FIO CAM Control module will process every 8th encoder pulse.

im for an integral ratio of 4-fold encoder resolution and CAM resolution.

hus, best practice is to first set the minimum resolution required for programming (CAM
resolution).

his is equivalent to the minimum number of ticks per revolution.
Divide this number by 4 and you will get the required encoder resolution.

@ =

Absolute EtherCAT encoder

If you are using an Absolute EtherCAT encoder, changing the module resolution will just affect
the view of the CAM Creator's CAM array.

'To set the CAM module to actually process every xth value, you must run CODESYS and divide
its encoder setting by x.

In the example below, you would have to divide by 16:
[¥] Encoder-Data

Type | Absolute EtherCAT |E| [+] Range Limits

Resolution 3192 Ticks Resolution 512 Ticks

CAM per Track
Number of cams per track.

Track per Program
Number of tracks per cam program.
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Programs
Number of cam programs.

7.4.4.4 Dead-Time

Sets the limits and effects of dead time compensation.
Go to Control/Dead-Times to separately set the dead times of each track (7.4.1 Dead-Times).

Dead times are computed cyclically; section 7.4.4.1 Encoder explains how to set the cycle time for
computation.

'_\ Optiens @
@J KUHNKE
l D Options
K T
[+] Dead-Time-Settings u ¥
:ﬂ Speed-Change-Cver ' Enabled
#“ T?ﬂdi'MﬂSkSg
Mode cydic
Range behind CAM 1
Range of | 0Ticks |up | 0Ticks
=
Enabled:
= Tick this box to enable dead time compensation.
Mode :

Dead time compensation mode

= cyclic cyclic calculation of dead times,
i.e. after every clock pulse (see Options/Encoder/Cycle-Time; 7.4.4.1 Encoder)

= in the range (currently not implemented).
Range behind CAM No.
Dead time calculation in the range after cam no.

= synchronized (currently not implemented).
All dead times are calculated at the zero point

Range behind CAM
Dead time calculation in the range after cam no. x.

Range ... of ... up.
Dead time calculation in the range from ... to ... ticks after the cam selected above.

7.4.4.5 Speed-Change-Over

Properties for a speed-dependent change of program:
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=N Options @
KUHNKE
4 ] Options
1 Encoder
4 -] Module
~| Speed-Change-Over
4 ] Modul 1 [ e &
[y
24 Dead-Time Speed-Change-Over Enabled
. Speed-Change-Over
Y Track-Masks Hysterese 100 RPM
1 Modul 2
f— Modul 3 Default-Program 1
1 Modul 4
1 Modul 5
1 Modul 6
=1 Modul 7
=1 Modul 8
N A T T ey T
ekl 2 3 . s

You may run various cam programs triggered at different speed limits.
Go to Control / Speed-Change-Scale (see 7.4.2 Speed Change Scale) to set up this table.

Use the Speed-Change-Over dialog to set the basic properties:
Speed-Change-Over Enabled:
= Tick this box to run the cam programs with reference to the actual speed.

Hysterese

Permanent changes of cam program while the speed is near the change-over limit can be avoided by setting
a hysteresis (input range: 0 ... 100 rpm)

Default-Program

This function is not available when the Speed-Change-Over is enabled. If it is not, you can use this setting to
specify the cam program to be started with by default. This is required to use the Online-Change feature.

7.4.4.6 Track Masks
Enables the track masking table set up under Control/Track-Mask (7.4.3 Track Masks).

2 Options @
KUHNKE
4 ] Options
-4 Encoder
] MOdUI > 5
5 cam [¥] Operation-Mode
7} Dead-Time
g Speed-Change-Over | Track-vasks Enabled
193 Track-Masks
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7.5 Device

This section details the FIOCAM Creator's online functions.

7 FAQCAM-Creator
Prograrm  Project  Control | Device

Program 1,
| = | & & &2

Track| Mode | # 01| § - b2 | % 03|
Distance O w - 40
|| Distance 10 20 parameter 50
Distance 20 3l ol

7.5.1 Online

Use this option to enable the online connection you selected at Project/Settings/Links
(7.3.5.4 Link).

Module selection
Used for option Online/Module x to log in to the set module.

Device
F:', Online ~ 1 Modull

2| #o03|
., Parameter 40

[

Another method is to click on the appropriate module tab and log in from there.
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£ FIO CAM-Creator

Program  Project  Control Device

L)

- Maodul 1 Modul 2\ 1 b -

Module - I rogram 1, L
|~ 0B %2R

Track| Mode| 1.01| ¥u1| 1.02| #02| 1.03| ¥U3| 1.04| ¥U4|

Distance 0 10 20 30 40 30 a0 it
Distance 10 20 30 40 30 &0 it a0

7.5.2 Offline

Use this option to disable the online connection you selected at Project/Settings/Links
(7.3.5.4 Link)

7.

5.3 Download

This function uses the online link to download the cam project from the programming PC to the

E FIO CAM Control module.

.5.4 Upload

This function uses the online link to upload the cam project from the FIO CAM module to the
programming PC.

\l

135

\]

.5.5 Erase

Choose to remove the cam program from the FIO CAM Control module.
You will have to confirm a security prompt before the program is actually removed.

=

1 E Erase all Data on Device 7
L
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7.5.6 Parameter
% The "Device Parameter" screen display the online status of the FIO CAM Control module.

Device-Parameter =
¢ KUHNKE) | Set Reference: ©
| & | Click on this icon to set the position to "zero".
[ |v] Device-Data
| L5 - Device Parameter, module LED status:
s Position -223 Ticks
Speed 0 [rem Term Explanation
actual Program | 1 Enabled Outputs enabled
Referenced Counter referenced
[+] status
Backwards ° Encoder runs in reverse
Enahled
Feference
Backward:
Device Data:
Term Explanation
Position Current position, in ticks
Speed Speed, in revolutions per minute
Actual Program | Number of program that is currently
running

®In reverse, all FIOCAM module calculations are off
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8 Examples
8.1 CODESYS software solution

The example discussed in this section tells you how to set up two FIO CAM Control modules in "PositionSet"
mode in conjunction with an Absolute EtherCAT encoder. Both modules will run in slave mode. Make the
following settings:

If you set the position in CODESYS only, interim values will not be interpolated, i.e. cams might
be skipped. This can only be avoided by setting the speed.

Remember to set the speed in ticks per cycle time.

Run FIOCAM Creator and select a cam program, here: FIOCAM_2Module_EtherCAT.

Pl
Project created modified last access ‘ & User ‘ Comment | @ |
FIOCAM 1003.2016 131912 14.03.201608:59:22  14.03.2016 06:59:21 |
FIOCAM_ZModule_EtherCAT 20042016 072238 20042016 09:22:40  20.04 2016 07:22.38 =
FIOCAM_2Module_Geber 20042016 10:50:15 20042016 13:10:34 20042016 11:10:33 )

Go to Project/Settings/System and set Release to Composite

~~ FIOCAM-Creator iy SEUEE

Program Control  Device @
@ < new Strg+N f

# open Strg+0
! ?I'DQHIIH — Strge$ [+] Options [<] Release
| -!-tF save 35 ... [ Aways on Top Mode Composite [ |
Tradt| » =
— J* Settings Cross-Hair
n Dis
Distance 10 20 k]

Pick the link from section 7.3.5.4 Link.

Absolute EtherCAT encoder settings. This example uses Encoderl set to Absolute EtherCAT and 8192
ticks.

r

~ FIOCAM-Creator

E_ro_gram ngject Device

Ej ﬁ, Dead-Times

: = | Speed-Change-Scale
| Program l\mlﬂ Track-Masks ogral
I =B l o 1“!-'\ Qptions =
Trackl Mode | fvry—v-m-[—rwq—v 02 |

Distance 20 30 40 50
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“. Options
KUHNKE
4 ] Options
-5, Encoder _Encoder 1" Encoder2 " Encoder3 © Encoderd  Encaderh 1F ~
4 -] Module
477 Modul 1 [¥] Encoder-Data an ey,
: A cam \\\\:\‘:‘: ) -l'gl:”x,/
- S ”,
& Dead Time Type | Absolute EtherCAT El N & N ¢ o
g Speed-Change-Over \\‘
% Track-Masks
> -] Modul 2 Resolution 8192 Ticks “
£ Mod 3 [ .
s -] Modul 4 Zero-Point-Offset 0 Ticks \ ’I’ =
> ] Modul 5 ,‘Q:5
» £ Modu 5 Anti-itterVale | 5Tids \\ PR
> 1 Modul 7 .%‘ "Q‘\\‘\
> £ Modul 8 Cyde-Time 10 ms AN
it

Number of FIO CAM Control modules: two
“._ Options

a -] Options
-4} Encoder
4 =, Module [+] Moduls
-] Modul 1
-] Modul 2
-1 Modul 3 Nmber
i+ -F1 Modul 4
-] Modul 5
-] Modul &
-] Modul 7
-] Modul 8

You will still see all 8 modules but only two of them will be needed for the remaining settings.

Set both FIO CAM Control modules' Encoder Binding to 1 and the Mode to "CAT Receiver". Set the Node
IDs to 1 and 2, respectively.

¥ rubnn<e) | [E (KUHNKE
# i e '_“ﬁ:ooe’
e = g =
& e ke HEE- g e swstomeaes [ 16
;e — JE i e
s e
s T — ?;al'-fmu.g | capwomete
= m? ode T n:ﬁ ..,-.. = WNGJD f wap L
Y| =
Set the resolution of both CAM modules to <= 4096 (7.4.4.3 CAM)
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CODESYS

Absolute EtherCAT encoder

If you are using an Absolute EtherCAT encoder, changing the module resolution will just affect
he view of the CAM Creator's CAM array.

o set the CAM module to actually process every xth value, you must run CODESYS and divide
its encoder setting by x.

In this case, the resolution is set to 512 ticks, which means that you will also have to divide CODESYS'

encoder value by 16.

. Options

=

KUHNKE

. -] Options
-~ Encoder
4 -] Module
4 7] Modul 1
PR cam|

[ £ Modul 2
1> 1 Modul 3
1> £1 Modul 4
[ £ Modul 5
1> £ Modul 6
[ £1 Modul 7
[ £ Modul 8

) Dead-Time
Speed-Change-Over
-G Track-Masks

[¥] Range Limits

Resolution 512 Ticks
CAM per Track 4
Track per Program 32

Programs 2

= |

Now download the cam program to the modules (see 7.5.3Download).

The last item you need is a CODESYS project which might look as follows:

Devices *~ O X

=-15] Scout X05_FIO_CAM_MODUL_Test V35510 (=]
= Device (Kuhnke Ventura Scout CE x05 TV WV)
=2l PLC Logic
= a Application
@ oL
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& EtherCAT_Master
] EtherCAT_Master EtherCAT_T|
& pLC_PRG
=gk VISU_TASK
@ VisuElems. Visu_Prg
@5 Traceaufzeichnung
= VisualizationManager
Target-Visualisierung
& web-visualisierung
@ Visualization
m Internal_I_Os (Scout_x_05)
=[] EtherCAT_Master (EtherCAT Master)
= vFIO_Buskoppler (Buscoupler (594.400.00
m Kuhnke_FIO_Cam_Controller_1 {Cam C
m Kuhnke_FIO_Cam_Controller_2 {Cam C

m BAUMER._IVO_EtherCAT _encoder (BAUMER

[ Kuhnke_FIO_Cam_Controller_1 x B visualization | Device PLCPRG [ ] Kuhnke FIO_Can

| Slave | Expert Process Data | Process Data | Startup parameters | R EtherCAT I/O Mapping |Stams | @ mnformation |

Channels

Variable Mapping  Channel Address Type Unit Description

+ " Controll %e0B2 USINT Controll

+- T Control2 %QB3 USINT Control2

+- " UiPositionSet_CAM1 -"?@ PositionSet %RQW2 UINT PositionSet

+- T uiSpeedSet_CAM1 -"?@ SpeedSet SRV 3 UINT SpeedSet

E ] Statel %lB3 USINT Statel

ER ] State2 %lBY USINT State2

+- 4% usiTrack1_8_CAM1 Y9 Trackl_8 %1610 USINT Trackl_8

+ Tracks_16 %IB11 USINT Trackd_16

o 4y Track17_24 %IB12 USINT Track17_24

+ Track25_32 %IB13 USINT Track25_32

+o g Digitalln %IB14 USINT DigitalIn

+ 4 Reserved %IB15 USINT Reserved

+- 4 uiPosition_CAM1 g?@ Position %eIWa UINT Position

+- 4§ LiSpeed_CAM1 Y9 Speed LI UINT Speed

+o 4 AnalogInl 2EIW 10 UINT AnalogInl

ER ] AnalogIn2 SRl 11 UINT AnalogIn2

+o 4 AnalogIn3 BRIV 12 UINT AnalogIn3

+ 4 AnalogIng 2RIV 13 UINT AnalogIng

Use output variable "uiPositionSet CAML1" to set the position and "uiPosition_ CAM1" to display the actual

position, e.g.:

uiPositionSet_CAMI[ 488 | := uiPositionSet_CAM2[ 486 | := UDINT TO_UINT (udintEtherCatGeberPosition[ 7457 ) /uiGearReduction_AbsclutEtherCATEncoder| 18 |

Kuhnke FIO CAM Control (E 808 GB)
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CODESYS

8.2 Time cam example

Time cams enable the use of cams with constant times which solely depend on the triggering edge.

The application currently supports 5 time cams per cam program

The example below uses time cams on tracks 22-24, 31 and 32. The time cams on tracks 31 & 32 start at 20
ticks and go on for 500 ms. The time cams on tracks 22 to 24 start at 200 ticks and go on for 1 sec. The
CAM array only shows the starting points because the rest of the time curve depends on the encoder speed.

“ FIO CAM-Creator e -E ==
Program  Project Control  Device
g te e B & KUANKE
Modul 1" Modul 2 4k - ‘ g‘
Program 1 ' Program 2 4 b -
—_—T Track )

ENESIFST Gy S o
Tra:k|Mnde|1n1|¥n1‘rnz‘¥nz‘rna‘&03‘104‘#n4| 3z | NI — I i ] 32
[ ] Distance 0 0 0 70 80 110 120 150 2 ] L ] : : | : i i ] ] 2
[ Distance 10 40 50 80 30 120 130 160 T T B aaainnalnnnlananE
[ | Distance 20 50 B0 90 100 130 140 170 2% S . ! . ! '—‘ '—‘ ’—‘ ’7‘“ ! -
[ Distance 30 &0 n 100 110 40 150 180 ' ' T 1L J[ 1 1 '

Distance 40 o 80 110 20 150 160 150 T " T T
! b % e —— : : r r t T 2%
|| jstance 50 80 30 120 130 160 170 200 T T 1 1 T
|| Distance 60 30 100 130 140 170 180 210 : : i : : : :
[ Distance 70 100 110 140 150 180 190 220 24 PE—— T | ] . 2
L Distance 80 110 120 150 160 90 200 230 P [ | PR E— v

Distance 90 120 130 160 170 200 210 240 22 T T : : T 22
||  Dstence w0 13 140 10 180 210 20 250 ——— — = '_;_‘ '_“ = .
[ | Distance 110 140 150 180 190 220 230 250 20 ———— ESSnsalssiEaninEn| : 20
[ | Distance 120 150 160 190 200 230 240 270 0 0 0
[ Distance 130 160 170 200 20 240 250 280 12 : : : : 18
[ Distance 140 170 180 20 0 250 260 290 SR - : - :
| | Distance 150 130 190 220 230 260 270 300 16 L - - - L 18
|| Distance 160 190 200 230 240 270 280 310 . . . .
[ Distance 170 200 210 240 250 280 290 320 18 N ! i B H "
[ Distance 180 210 20 250 260 290 300 330 NI . . L .
[ Distance 190 220 230 260 7 300 310 390 12 : . : : 2
|| Distance 200 230 240 7 280 310 320 350 R ! R '
|| Time 200 1000 0 0 0 0 0 0 10 ERER ' R ' "
|| Time 200 1000 0 0 0 0 0 0 . . .
[ Tme 200 1000 0 0 0 0 0 0 s L : Vo . s
L Distance 240 27 280 310 30 30 360 390 il : j HE ]
|| Distance 250 280 290 320 330 360 7 400 R =1 1 1 1 1 1
|| Distance 260 290 300 330 340 kvl B/ 40 T 0 L 1 ' j
|| Distance 270 300 3w 340 350 380 B0 4 isanlsaalsaa e !
[ | Distance 280 310 320 350 360 390 400 430 ¢ '7 '—‘ ’—‘ ’—:—| H 4
[ Distance 290 320 330 360 0 a0 410 4 1 1 1 1 T
0 Tme 20 50 0 0 0 0 0 0 axaliasa i naninaa il T R 2

Time 0 500 0 0 0 0 0 0 t t t t t t t t
H 50 100 200 250 300 350 400 450 500

)l Ticks

[« m 3
FIOCAM_2Module_EtherCAT_32Nocken Ticks Cemposite-Mode Link: CAN
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9 Appendix
9.1 Technical data
Function
Digital Outputs (Tracks)........cccceevveeevriicnvnnnnnn. 8x0,5A (D0O0..DO7)
16x0,1A (DO8..D023)
Total CUMTENt ... 6A
Digital iINPULS ... 1x24VDC,1ms
Dig./analogue iNPUtS..........ccoocuveveiiiieeenniieeenn 4x24VDCor0..10V
Incremental encoder..........ooccveeeeiieeinniiinneen. 24 VVDC A, B, Ref
Cams [ track .......ccooveveeeiiiieeecee e 8
Dead time compensation.............cceeeernvneeen. 1 to 5000 ms
Cam ProgramsS.........ceeuvvviiiieeereeeeiiiinnn e eeeenenns 32
CAM module response time ...........cccceveeeeee. 20 ps
Max. SPEEA .......coociriieiie e 1000 rpm
(at 1° resolution)
CoNtroller .......eevvieiii e TMS 320F28234
ASIC ET1200
Fieldbusl (System) ......cccccevviiiieiniiiieniiieeen, EtherCAT 100 Mbps
EtherCAT file: .ooviiiiiii e, KuhnkeEtherCATModulesAll.xml
CONNECION ...t 10-pole system plug in side wall
Terminating module.............euvvevveeveieeeeeienennnns not required
Power SUPPILY ...oooviiiiiiiice e from EtherCAT coupler via E-bus connector
E-bus load.........oooiiiiiiiiiii 215 mA
Electrical insulation...........cccocvveeiniiieenninenn. module/module and modules/bus
FieldDUuS2 ... CAN max. 1 Mbps
EDSAile: e CamModule.eds
Electrical insulation............ccccoeeiiiiiiiiiiiiiiinnnn yes
General
PowWer SUPPIY ...oueee e 24 VDC -20% +25%
WXHXD ..o 25x120x90 [mm]
INStallation..........occcviiieiiei 35 mm DIN rail
Storage temperature.........cccceeveveeeeenieee e, -25 ...+70 [°C]
Working temperature ............cvevevevevevevevennnnnns 0...+55[°C]
Relative humidity .........cccocceviiiiiiniiieieen, 5...95 [%], non-condensing
Protection ..........ococeiieiieei e P20
IMMUNIEY ©ee e zone B
Part NO. ... 694.444.11
Kuhnke FIO CAM Control (E 808 GB) 53

11/10/2017



Kendrion Kuhnke Automation GmbH Appendix
9.2 Order specifications
Name Part no. ID no. el (CifgmisiEs
data connector
Kuhnke FIO 10 modules
Kuhnke FIO CAM Control 694.444.11 186.682 Page 20 36-pole
Name Part no. ID no. lEcheal
data
Kuhnke FIO connector
Push-in,
FIO connector, 36-pole, 1x 694.101.36.01 178.642 releasing
lever
Push-in,
FIO connector, 36-pole, 20x 694.101.36.20 178.643 releasing
lever
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9.3 References

Title / Subject Number Source

Kuhnke FIO Instruction Manual E 747 GB http://prpductﬂnder.kuhnk
e.kendrion.com/

Kuhnke Scout Manual E 804 GB http://prpductﬂnder.kuhnk
e.kendrion.com/

EtherCAT, Technology, FAQs, Downloads http://www.ethercat.org

CANopen, Technology, FAQs, Downloads http://www.can-cia.org
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9.4 Index
Anti-Jitter-Value ...........cccceiiiiiiini e, 39 limiting value Class.........cccovveieiiiiieei e 9
CAM CONEIOl ..evveeeecciiieeee e 19 Mechanical design.........ccccccvevii 13
Cam control unit MOUNEING ...t 15
EIeCtroNiC ....evveeeieeeiiiiieee e 11 NOAE ID ... 40
Mechanical..........c.occvvieeiee e, 11 Order specificationS ...........ccccvvveeeeeeeeiiciiiiiee e, 53
Cam programming..........cceeeerreeeernirneeennireeeennnnns 27 Output variables..........cccooeiiiiiii e, 22
CAN PaSSWOId .......oeeeiiieeiiiiiiiee e 33
AdAreSS ... 40 POIMS. .o 16
Parameter ..., 34 POSI CONLIOL ... 11
CAN CONNECLON ...t 17 Position detection ...........ccccceeeiiiiiiiiiieeeeee e, 12
CAN to USB adapter Program change-over table ..............cccccceees 35
CONNECION covviiiiieiiieeeee e 17 Programming .........ccccccoeviviiii 12
Driver installation .............cccccevviieieiniieeeninen, 24 Range limMitS ......cceeeiiiieiiiiee e 41
Change of program........ccccceeeecvvieeeeeeeesciineeeeenn, 43 Referencing ... 22
Dead time compensation..........ccccceeeevvvcevvinneennnn. 43 Resolution
Dead time COrreCtionS..........cccvvveeveeeeeieiiiiiieeeenn, 35 CAM L. 42
Dead-TimMe . ..oceeiie it 43 ENCOUEN ..o 39
DIN Fail...ceeeeiiiieiiiiiieee e 15 Slave MOde......ooo i 22
DOWNIOAT.........eiieiiiiiie e 46 SEAI 1o 24
Earthing ......coooveviiiiii e 14 Status indication
EtherCAT ONlINE ... 47
Parameter ... 34 Status LEDS........uvuviiiiiiiiiiiieieieeneeeeeneeeneenenes 19
EXIt e 24 SUpply VORRAGE ... 19
FIOCAM Creator.....coooeevvevieiiiiie et 27 System power SUPPIY.....cceovivcevieereeeeeieiiiieeeeen, 16
Installation ...........cceeeiieei i 23 Technical data ........ccvveevieeiiiiii e, 52
FUNCHION ..t 21 Track Masks ......cooviiiiiiiiieiiieee e, 36
INFO e 30 Uninstalling ........eeeeeeiiiiiiiie e 15
Input variables ..........cccoviiieiii e 21 UPIOAd. ... 46
Installation...........cccovieeree e, 23 Working principle of cam control units................ 11
(@ oo ] o] g1 o (o ] SOOI 18 Zero-Point-OffSet ..., 39
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