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Legal information
Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert

symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

/\DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\CAUTION

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation for the specific task, in particular its warning notices and
safety instructions. Qualified personnel are those who, based on their training and experience, are capable of
identifying risks and avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

/\WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this

publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability
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Preface 1

This document is part of the System and Function Descriptions

documentation package.

Scope

This manual applies to SIMOTION SCOUT in association with the SIMOTION Cam or
Cam_ext technology package for product version 4.2.

Chapters in this manual

This manual provides information about the functions, operation, command execution, and
technology alarms of the technology objects.

e QOutput Cam technology object (part I)
Functions and operation

e Cam Track technology object (part I1)
Functions and operation

® TO measuring input (part IIl)
Functions and operation

® Index
Keyword index for locating information

1.1 SIMOTION Documentation

An overview of the SIMOTION documentation can be found in a separate list of references.

This documentation is included as electronic documentation in the scope of delivery of
SIMOTION SCOUT. It comprises 10 documentation packages.

The following documentation packages are available for SIMOTION V4.2:
e SIMOTION Engineering System

e SIMOTION System and Function Descriptions
e SIMOTION Service and Diagnostics

e SIMOTIONIT

e SIMOTION Programming

e SIMOTION Programming - References

e SIMOTION C

e SIMOTION P

e SIMOTIOND

® SIMOTION Supplementary Documentation

Output Cams and Measuring Inputs
Function Manual, 11/2010
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1.2 Hoftline and Internet addresses

1.2

Hotline and Internet addresses

Additional information

Click the following link to find information on the the following topics:

® Ordering documentation/overview of documentation

e Additional links to download documents

® Using documentation online (find and search in manuals/information)
http://www.siemens.com/motioncontrol/docu

Please send any questions about the technical documentation (e.g. suggestions for
improvement, corrections) to the following e-mail address:
docu.motioncontrol@siemens.com

My Documentation Manager

Training

FAQs

Click the following link for information on how to compile documentation individually on the
basis of Siemens content and how to adapt this for the purpose of your own machine
documentation:

http://www.siemens.com/mdm

Click the following link for information on SITRAIN - Siemens training courses for automation
products, systems and solutions:

http://www.siemens.com/sitrain

You can find Frequently Asked Questions on the Service&Support pages under Product
Support:

http://support.automation.siemens.com

Technical support

Country-specific telephone numbers for technical support are provided on the Internet under
Contact:

http://www.siemens.com/automation/service&support

Output Cams and Measuring Inputs
Function Manual, 11/2010



Output Cam TO - Part |

2.1 Overview of Output Cam TO

2.1.1 General information about the Output Cam TO
The Output Cam technology object

® Generates position-dependent switching signals

e (Can be assigned to positioning axes, synchronous axes, path axes or external encoders
® The axes can be real or virtual.

Different switching signals distinguish different types of output cam:

e Software cam

Switching signals are used internally in the user program by evaluating the relevant state
system variable.

Hardware cam
Switching signals are output externally on I/O devices by assigning a digital output to the

Output Cam TO. For example, digital output modules from the ET 200 I/O system can be
used for the cam output.

External encoder

~

Output Cam TO Output Cam TO

Axis

©) Output © Output

Figure 2-1 Interconnection options for the output cam TO

Output Cams and Measuring Inputs
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Output Cam TO - Part/

2.1 Overview of Output Cam TO

A range of output cam types with different switching behaviors are available.
e Position-based cam

The switching signal is supplied between the switch-on position and the switch-off
position.

® Time-based cam

The switching signal is supplied for a specified time period after the switch-on position is
reached.

e Unidirectional output cam

The switching signal is supplied when the axis reaches the switching position and is then
reset by the user.

e Counter cam

Counter cams are not a separate output cam type, but rather position-based or time-
based type cams. Counter cams can be configured so that they are output for every
switching or for every nth switching. They can only be programmed and activated in the
user program.

e Cam output types

While output cams are usually output in the IPO cycle clock or the position control cycle
clock, high-speed output cams provide better output accuracy than the position control
cycle clock because the switching edges are positioned within the position control cycle
clock.

21.2 Functionality

It is possible to define an effective direction for the Output Cam TO, i.e. the output cam is
only active when the direction of motion of the axis is the same as the effective direction.

The output cam can be calculated in the position control cycle clock, IPO cycle clock, or
IPO2 cycle clock.

The reference values of the cam depend on the axis type or the external encoder:

Table 2- 1 Reference to the actual or setpoint position

Technology object

Reference to actual position
possible

Reference to position setpoint
possible

Real drive axis

Real position axis X X
Real synchronized axis X X
Virtual axes - X
External encoder X -

In this case, the output cam functionality can be applied to axes or external encoders with or

without modulo properties.

The output cam is also effective for axes that have not been homed.

Output Cams and Measuring Inputs
Function Manual, 11/2010



Output Cam TO - Part/
2.1 Overview of Output Cam TO

The Output Cam technology object is assigned to exactly one output during configuration.
Output can be achieved via:

® [ntegrated I/Os

® Drive I/O (e.g. TB30, TM31, TM1x)

e SIMOTION C centralized 1/0

e Distributed 1/0s; PROFIBUS DP I/Os (e.g. ET 200M)

However, the output must not be in the process image.

The switching accuracy is dependent on the following:

e Qutput accuracy of the 1/10

® How the output cam is allocated in the task system

® How constant deceleration times are compensated

Several Output Cam TOs can be connected to the same output (see Section Logical
operation). Alternatively, the Cam Track TO can be used for this purpose.
Example

Lines of glue are applied to a wooden board. The output cams are assigned to an external
encoder. Output cams assigned to outputs Q 0 to Q 4 are switched on and off at specified
positions.

Output cam

functionality Digital outputs trigger responses

J \
-
( il Lines of glue
A —_—
O Conveyor direction
/&Encoder senses position of axis

Figure 2-2 ~ Example of an electronic cam control

See also
Logical operation (Page 30)

Output Cams and Measuring Inputs
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Output Cam TO - Part/

2.1 Overview of Output Cam TO

21.3 Comparison of Output Cam TO and Cam Track TO
Depending on the application, it may be practical to use either the Cam Track TO or one or
more Output Cam TOs. The table below should help you to decide which TO should be used
in which case.
Table 2- 2 Comparison of Output Cam TO and Cam Track TO
Features Output Cam TO Cam Track TO
Availability e As of Version 1.0 e As of Version V3.2

Supported output cams

e Position-based cam

e Time-based output cam
e Unidirectional output cam
e Counter cam

¢ Exact time setting of an output, exact
time output cams (as of V4.1)

Position-based cam
Time-based output cam

Time-based cam with maximum ON
length

Several output cams on one
output

¢ Vialogical operation (AND/OR)

Maximum 32 output cams of the same
type in one track

No cam track logical operations
(AND/OR)

Different types of output cam
on one output

¢ Via AND/OR

Not available

Output cam definition

e Related to axis
e Via system variables

Related to cam track (cam track can be
mapped as required on axis)

Via system-variables array

Hysteresis

e Available

Available

Effective direction

o Available

Not available

Derivative-action times

e Separate for power ON/power OFF

Separate for power ON/power OFF

Deactivation time for time-
based cam

e As of Version V3.2

As of Version V3.2

Activation/deactivation types

e Active immediately

Start and stop mode parameterizable

Types of output

e Cyclic

Cyclic
Once

Output cam status

e System variable

Status of single output cams over one
array of byte

Output cam enable

e Via_enableOutputCam

via_enableCamTrack

Validity of single output cams
configurable via system variables

Performance

e Depends on number of single output
cams

When 5 or more output cams are used in
one output cam track instead of 5 single
output cams, the output cam track
performs better. This performance
advantage amounts to at least a factor of
2 for 32 single output cams.

MCC command available

e Available

Available (V4.0 and higher)

12
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Output Cam TO - Part/

2.2 Output cam TO basics

2.2 Output cam TO basics
2.2.1 Output cam type
2211 Software cam

Switching signals are used internally in the user program by evaluating the relevant state
system variable.

2212 Hardware cam

Switching signals are output externally on I/O devices by assigning a digital output to the
Output Cam TO.

The following can be used as digital outputs:

Onboard outputs (SIMOTION C, D, ...)

Centralized I/O (SIMOTION C)

Distributed 1/0Os via PROFIBUS DP (e.g. ET 200M) and PROFINET 10 (e.g. ET 200S)
Drive 1/O (for example TM15 and TM17 high feature terminal modules)

Hardware for output cams

Cam output on cam output (I/O channel is configured as CAM)

SIMOTION D4x5-2 (X142, V4.2 or higher)
TM15, TM17 high feature

Cam output on high-speed output with direct access (I/O channel is configured as DO)

SIMOTION D4xx / D4x5-1
SIMOTION D4x5-2 (X142, V4.2 or higher)
SIMOTION C240, C240 PN

Cam output on standard output (I/O channel is configured as DO)

SIMOTION C/D/CX onboard 1/O

SINAMICS onboard I/O

TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30
Standard DO (SIMATIC ET200, ...)

For more information, see cam output types. (Page 18)
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2213

14

Position-based cam

Direction-neutral switching

Cam activation range
>

>

Starting position End position

Figure 2-3 Position-controlled output cam with start position less than end position

Limits imposed by start and end positions

The output cam is activated:

® Axis position is within the switch-on area

® Axis position value is shifted into the switch-on area of the output cam

The position value of the interconnected object can change abruptly, for example, when it
is homed or when its coordinate system is shifted with the _redefinePosition command.

The output cam is switched off:

® When the axis position is outside the start or end position

e When the axis position value is shifted outside the switch-on area

¢ When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState, and _resetOutputCam

Switch-on area

The switch-on area of the output cam is defined from the start position to the end position in
a positive counting direction, i.e. within a range between the start position and the end
position. If the end position is greater than the start position, the switch-on area is defined by
the start and end positions (see figure above).

The switch-on area is outside the area between the end and start positions if the end
position is less than the start position (see figure below).

Cam activation range Cam activation range
4’ 47
>

End position Starting position

Figure 2-4  Position-controlled output cam with end position less than start position

Note
This definition of the switch-on area is possible for all modulo and non-modulo axes.

Output Cams and Measuring Inputs
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ON duration

The ON duration of the output cam depends on the velocity at which the axis traverses the
output cam length.

Direction-dependent switching

The output cam is activated:

® When the axis position is between the start and end positions, and the axis is moving in
the programmed effective direction

The output cam is switched off:

® \When the axis position is outside the start or end position

® \When the motion direction is not the same as the assigned effective direction
® When the axis position value is shifted outside the switch-on area

® \When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState, and _resetOutputCam
2214 Time-based output cam
Direction-neutral switching

ON duration
—Pp

Starting position

Figure 2-5  Time-controlled output cam

Limits imposed by starting position and ON duration
The output cam is switched on:
® At the starting position.

If the starting position is overrun again during the ON duration, the time-based cam is not
switched on again. It is not possible to retrigger a time-based cam.

The output cam is switched off:

® \When the assigned time period expires

® \When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState and _resetOutputCam

Output cam length

The output cam length is dependent on the velocity at which the assigned axis traverses

during ON duration of the output cam.

Direction-dependent switching

The output cam is switched on:

® At the starting position if the traversing direction is the same as the effective direction

Output Cams and Measuring Inputs
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The output cam is switched off:
e When the assigned time period expires

¢ When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState and _resetOutputCam

A change of direction will not lead to the output cam being switched off if the time-based cam
has already been activated.

2215 Unidirectional output cam

>

Starting position

Figure 2-6  Unidirectional output cam

Limits imposed by starting position

The output cam is switched on:

® At the starting position if the axis is moving in the programmed effective direction
The output cam is switched off:

e By the _disableOutputCam, _setOutputCamState and _reset commands

Note

The unidirectional output cam does not switch unless the starting position is explicitly
crossed, e.g. by setting the actual value.

An end position is not defined for the unidirectional output cam. The output cam signal
depends solely on the switching criteria when the output cam is crossed over. The
unidirectional cam can be reset via the program (e.g. by calling up the system function
_enableOutputCam again).

2.2.1.6 Counter cam

For a counter cam, it can be specified whether the output cam is to be output every time it
switches or every nth time it switches.

Note

Counter cams can only be configured for position-based and time-based cams. A counter
cam is used via the _setOutputCamCounter system function.

Counter cams can only be defined in the user program. In configuring the output cam, the
output cam type cannot be defined as counter cam.

Every counter cam has a starting count value and a current count value.

Output Cams and Measuring Inputs
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The current count value for the output cam is reduced by 1 every time the output cam
switches. If the current count reaches 0, the output cam is output (state system variable and
output cam output). At the same time, the current count value is reset to the starting count
value. If the current count value does not reach 0, the output cam output is suppressed. The
default setting of the starting count value and current count value is 1. The starting count
value and current count value are programmed by means of the _setOutputCamCounter.
The current count values can be scanned with the counterCamData.actualValue and
counterCamData.startValue system variables. No resetting of the values by the system takes
place, e.g. after _enableOutputCam or _disableOutputCam.

Output

Output cam (camType)

[ 1 1 |
A A

Current count value 4 3 2 1

O - p—
SN
w

Programmed starting value = 4

Figure 2-7

Output Cams and Measuring Inputs
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Cam output types

The output cam calculations are performed in the execution cycle (IPO or IPO2 cycle clock
or in the position control cycle clock). For the possible setting IPO_fast, see the chapter
entitled Second position control cycle clock (Servo_fast) in the Motion Control Basic
Functions manual.

The temporal resolution of cam output depends on the hardware used and the setting in the
configuration. In standard applications, the setting is undertaken using screens. The
configuration data can also be set via the expert list

The possible setting options for cam output are described below:

ED455.Dutput_cam_l - Configuration - |D|ﬂ

Caorfiguration | Units |

Marne: ID utput_carn_1

Proc. cycle clock: IIPEI

Output cam type: IPosition-based cam

Lefle] el

Type of output cam values: ISetpoints

v &ctivate output
Cam output an:

€ Cam output [Cak)]
[TM15/17, D4x5-2)

" Fast digital output [DO]
[Ddsw, C240)

' Standard digital output (D)
[standard DO, e.q. ET200, Tk31)

Linking of autput cams through: ILogicaI aR j
Dutput: IS|N.&MICS_Integrate....Bit_D _I

- Cloze | Help

Figure 2-8  Output cam configuration using the example of a position-based cam
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Assign Output_cam_1.0uktput ﬂ

=l Assignment partner [OUT] + | Assignment -

e *[[Free -
Define assignment later

» Free address input

a %SINAMICS_Imegrated
anrdrol_Unit

cl_sTW
DO & 15
DO _16_51
‘5 [E] bico_gw pEs0z
FEit_0 Free
r Bit_1 Free
Free
Free

Frea

—
DLDUJ'“\JUTIU\-B-LAJM—‘-M

—
—
T
m
=
[ul

-
[ul
T
m
: | =
)

[
z
M
L

- The expected assignment partners are nok displaved,

\ij) Read the Following situations of the online help:
- Assignment ko non-SINAMICS devices (free address input)

a4 I Cancel I Help |

Figure 2-9  Assignment dialog

Symbolic assignment is activated by default in projects as of V4.2 (Project > Use symbolic
assignment)

Cam output (CAM)
Cam output is based on an internal time stamp. The temporal resolution of cam output
depends on the hardware used. In the case of D4x5-2 and the TM17 high feature, the
resolution is 1 ys.
Hardware supported
o SIMOTION D4x5-2 (X142)
e TM15, TM17 high feature
The 1/0 channel must be configured as CAM.

SIMOTION D4x5-2 onboard outputs (interface X142)

The D4x5-2 onboard outputs can be used as cam output (CAM) from the user program. The
D4x5-2 onboard outputs are permanently assigned to SIMOTION. The X142 1/Os are
configured using HW Config.

The X142 configuration screen can be accessed directly from the project navigator in
SIMOTION SCOUT.

With SIMOTION D4x5-2, output cams are output at the X142 interface with a resolution of
1 ys.

Output Cams and Measuring Inputs
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TM15 / TM17 high feature Terminal Modules

The TM15 and TM17 high feature terminal modules can be used to set up cam outputs
(CAM) within the SIMOTION Motion Control system. The terminal modules are connected
directly to SIMOTION D or CX32/CX32-2 via DRIVE-CLIQ for this purpose.

Alternatively, TM15 and TM17 high feature can be connected to a SINAMICS S120 Control
Unit

CU320/CU320-2/CU310 with higher-level SIMOTION C, P or D.
Output cams on the TM15 operate with DRIVE-CLIiQ cycle-clock resolution (typically 125 ps).

Output cams on the TM17 high feature have a resolution of 1 ps.

High-speed digital output (DO)

20

Output cams are output via SIMOTION CPU onboard outputs. Output is via a hardware
timer, which achieves cam output with a temporal resolution < position control cycle clock.

The time that it takes for the axis to reach the output cam switching position with reference to
the processing cycle clock is calculated by linear extrapolation. Calculated from the
beginning of the 1st position control cycle clock, the output cam function is triggered by a
hardware time when this time is reached.

Hardware supported

The onboard I/O of the following CPUs is used:

e SIMOTION D4x5-2 (interface X142), 8 high-speed cam outputs, V4.2 or higher (The 1/O
channel must be configured as DO)

e SIMOTION D4x5 (interface X122, X132), 8 high-speed cam outputs, V4.1 or higher (The
I/O channel must be configured as DO)

e SIMOTION D410 (interface X121), 4 high-speed cam outputs, V4.1 or higher (The I/O
channel must be configured as DO)

e SIMOTION C240, C240 PN (interface X1), 8 high-speed cam outputs

SIMOTION D410/D4x5 onboard outputs
Output cams are output via a high-speed digital output (DO).

e Up to and including SCOUT V4.1 SP5, all D410/D4x5 onboard 1/Os configured as digital
outputs are exclusively available to SIMOTION

e As of SCOUT V4.2, D410/D4x5 onboard I/Os configured as digital outputs can be
switched over to SINAMICS using BICO interconnection (channel granular)
SIMOTION D4x5-2 onboard outputs (interface X142)

Output cams are output via a "high-speed digital output (DO)". The D4x5-2 onboard outputs
are permanently assigned to SIMOTION.

The X142 1/Os are configured using HW Config.

The X142 configuration screen can be accessed directly from the project navigator in
SIMOTION SCOUT.

Output Cams and Measuring Inputs
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Standard digital output (DO)

The output cam calculations are performed in the processing clock cycle (IPO or IPO2 cycle
clock or position control cycle clock).

Actual cam output takes place in the position control cycle clock. The temporal resolution of
cam output is usually reduced by the output cycle of the I/O used.

Therefore the resolution

e with a standard 1/O (e.g. ET 200) depends on the cycle time of the bus system
(PROFIBUS DP / PROFINET IO)

e with TM15/ TM17 depends on the cycle time of the bus system (PROFIBUS Integrated /
PROFIBUS DP / PROFINET 10)

e with TM15 DI/DO, TM31, TM41, TB30 depends on the configured sampling time
— ¢cu.p0799 (CU inputs/outputs sampling time) for TB30 and onboard outputs
— p4099 (TMxx inputs/outputs sampling time) for TM15 DI/DO, TM31 and TM41

Hardware supported

® Onboard outputs (SIMOTION D, Controller Extension CX, SINAMICS Control Unit
CU3xx)

® Centralized 1/0 (SIMOTION C)
e Distributed I/O via PROFIBUS DP/PROFINET IO (e.g. ET 200, ...)
® Drive /O TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30

Configuration data of cam output types in expert list

Table 2- 3 Setting options for cam output

Selection in configuration screen Setting in expert list

Cam output (CAM) OcaBaseCfg.outputType = [1] TIME_STAMP
(TM15/17, D4x5-2) OcaBaseCfg.hwTimer = [91] NO

High-speed digital output (DO) OcaBaseCfg.outputType = [0] STANDARD
(D4xx, D4x5-2, C240) OcaBaseCfg.hwTimer = [173] YES

Standard digital output (DO) OcaBaseCfg.outputType = [0] STANDARD
(Standard DO, e.g. ET200, TM31) OcaBaseCfg.hwTimer = [173] NO

Output cams on cam output (CAM) or on high-speed digital output (DO) are also referred to
below as high-speed, hardware-supported output cams.

Output Cams and Measuring Inputs
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Note

Further information and the output accuracy for high-speed output cams is described in the
PM21 catalog and in the respective product brief or commissioning/equipment manual.

Commissioning Manual 7erminal Modules TM15/TM17 High Feature
Operating instructions SIMOTION C2xx

Commissioning Manual SIMOTION D410

Commissioning and Hardware Installation Manual SIMOTION D4x5
Commissioning and Hardware Installation Manual SIMOTION D4x5-2

See also
Configuring cams on SIMOTION D4xx onboard (Page 42)

2218 Exact time setting of an output, exact time output cams (as of V4.1)

You can switch a high-speed output cam On/Off at an exact time within an execution cycle
(position control, IPO cycle) via the timeOffset parameter of the _setOutputCamState system
function.

Enter an offset of the switching edge in the configured unit (e.g. s) of the Output Cam TO in
the timeOffset parameter. The reference point of the offset is the start of the next execution
cycle of the Output Cam TO. You can read out the value of the time offset (system-
dependent execution time between the execution cycle and the output cycle) in the tOutput
system variable. The time in tOutput is the earliest possible time to switch the output cam.
The timeOffset is added to this time.

Features

® The offset must be less than the cycle clock time of the processing cycle clock. The offset
is limited automatically and a technological alarm is output when the cycle clock time is
exceeded.

® |t is possible to switch on or off within a cycle clock.

e When this function is used, there is a dependency on the processing cycle clock and the
set cycle clock times.

® The offset is valid for every output cam type. If only switched once, the unidirectional
output cam type is recommended.

® The offset can only be stated if the output cam TO on the outputs is configured with a
time stamp (cam output (CAM)).

® For output cams without time stamp (e.g. C230-2 onboard output cams), tOutput (time
stamp) is set to 0.0.

Output Cams and Measuring Inputs
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If multiple activation or deactivation signal edges are issued in a cycle clock, the most
recently written values apply.

® The start of the output cycle clock is shifted with respect to the beginning of the
processing cycle clock by the value output in the tOutput system variable and the

specified timeOffset.

SERVO
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i

—

DP

Output Cam
output

Activation signal
\(ijge

|
N
|

@,
@ Specified

timeOffset

@ Signal output

Deactivation signal edgel
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@
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Figure 2-10 Exact-time output setting for DP:POSITION CONTROL=1:1

— —
' |
SERVO 1 \
DP:SERVO=1:2 \ \ |
DP | |
! \
Activation signal \ Deactivation signal edge
edge - - -
Output Cam ! I \ | -l_
output F::i |<:::1
O @ Specified
timeOffset
@ Signal output
Figure 2-11  Exact-time output setting for DP:POSITION CONTROL=1:2
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2.2.2 Cam parameters
2.2.21 Reaction, effective direction
Behavior

The following diagram shows output cam behavior when switching on and off, without
hysteresis, activation, or deactivation time.

! 1
LI S ' o
Position-
based cam ocH
0 4
Starting End position Position x
position
! 1
LI S ' L
Time-based Duration
output cam OoC1 < >
0 >
Starting Position x
position

Figure 2-12  Output cam behavior when switching on/off
The switching action depends on the position only (position setpoint or actual position).

Effective direction

You can define a default effective direction when you activate output cams. The output cam
only switches when the motion direction and effective direction are identical.

Options:

Table 2- 4 Effective direction and behavior

Effective direction Behavior

Positive The output cam is activated only in positive direction of motion.

Positive and negative The output cam is activated independent of the direction of motion.
Negative The output cam is activated only in negative direction of motion.

Last programmed With this setting, the output cam switches for the last programmed direction
direction of rotation of rotation. If no direction of rotation has been previously programmed, the

default setting is used.

Output Cams and Measuring Inputs
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Position-
based cam

Position

k
) D e — . ———— el
Time-based
output cam
=
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Figure 2-13  Positive effective direction and output cam switching behavior

2222 Hysteresis

If the actual position value tends to fluctuate due to mechanical influences, specification of a
hysteresis prevents the output cam from unintended switch status changes.

\ 4

Actual position
value

Figure 2-14 Hysteresis

Hysteresis range conditions
® Hysteresis is not activated until the direction has been reversed.

® The direction of motion is not redefined within the hysteresis.

Output Cams and Measuring Inputs
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e Within the hysteresis, the switching state of position-based cams is not changed.

e |f modified switching conditions for the output cam are detected when the output cam is
outside the hysteresis range, this current switching state is set.

Example: position-based cam hysteresis

Output cam configuration:
output cam type: position-based cam; switch-on position, 20 mm; switch-off position, 200
mm; hysteresis, 20 mm; effective direction: positive

Axis positions:
0 mm ->100 mm -> 10 mm -> 50 mm -> 0 mm -> 150 mm -> 0 mm

Switching state of position-based cam

Actual position of axis

Figure 2-15 Hysteresis range (height of blue sections) and behavior of a position-based cam, positive effective direction

Output cam's second switch-on point is moved to position 30 mm, due to hysteresis (see
figure above).

Example: time-based cam hysteresis

Output cam configuration:
output cam type: time-based cam; switch-on position, 40 mm; ON duration, 0.5 s; hysteresis,
20 mm; effective direction: positive

Axis positions:
0 mm -> 100 mm -> 20 mm -> 60 mm -> 30 mm -> 80 mm -> 10 mm -> 150 mm

Output Cams and Measuring Inputs
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Switching state of time-based cam

Figure 2-16  Hysteresis range (height of blue sections) and behavior of a time-based cam, positive effective direction
Time-based cam switches off only after ON duration has expired, not after change of
direction.

Time-based cam with a start position within the hysteresis range is not output (see figure
above).
Hysteresis range

The upper limit of the hysteresis range is set at 25% of the working range for a linear axis,
and 25 % of the rotary axis range for a rotary axis. If you violate this maximum setting, an
error message is issued. In practice, a lower setting is used for the hysteresis range.

e Path-controlled output cam

The hysteresis becomes active after direction reversal is detected. If only a positive or
only a negative effective direction has been parameterized for an output cam, the output
cam does not switch off after a reversal of direction until it has left the hysteresis.

¢ Time-based cam

The switching behavior of a time-based cam is determined by the ON duration, not by the
hysteresis. This means that an entered hysteresis range has no influence on the ON
duration of an output cam. It only has an influence on the switch-on time (start position).

Note
If a time-based cam's start position lies within the hysteresis, it is not output.

2223 Derivative-action times (activation/deactivation time)

To compensate for the switching times of digital outputs and connected switching elements,
or of propagation delays, it is possible to specify actuation times. Actuation times are
calculated from the sum of all delay times and can be specified separately for activation and
deactivation edges as an actuation time at the activation edge (activation time) or an
actuation time at the deactivation edge (deactivation time).

Output Cams and Measuring Inputs
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The activation/deactivation times of the Output Cam TO are dynamically compensated by
means of the derivative-action times. In this way, output cams are dynamically shifted
depending on the actual velocity.

For example, a valve that should open at 200°, with an activation time of 0.5 s

® Must be controlled at 195° at a velocity of 10°.

® Must be controlled at 190° at a velocity of 20°.

This dynamic shift takes place automatically by means of the Output Cam TO.

Settings for the activation and deactivation times can contain positive or negative values.

A negative activation time must be entered if the output cam is to be switched before the
programmed start of the output cam.

A
Y

Deactivation time

Activation time L
n
n
n
n
n

v

Activation time |« l«* | Deactivation time

v

Figure 2-17  Switching behavior at varying actuation times

Note

The time of output for the output cam in the control is relevant for calculation of the dynamic
adjustment. If velocity changes up to signal output, these changes are no longer taken into
account.

Dead times, e.g. PROFIBUS DP communication times, output delay times on digital outputs,
etc., are taken into account in the actuation time.

Long actuation times exceeding one modulo cycle may lead to heavy fluctuation of the
switching position of actual value output cams (actual value curve). Here, setpoint output
cams should be used or the actuation time should be considerably less than one modulo
cycle.

The system takes into account the specified actuation times when the output cams are
calculated and managed. If, allowing for actuation times, the output cam was switched, then
the system deems this operation to have occurred, and it does not switch the output cam
again even if any subsequent current velocity changes occur.
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The dynamic actuation of modulo axes can be greater than one modulo length. However, the
number of switching operations is not collected by the system, i.e. for actuation times longer

than one modulo length, a switching operation cannot take place in each modulo cycle. One

switching operation is active in the system at any given point in time. A switching operation is
completed when the output cam is switched off.

Actuation times and cycle clock settings

A change of cycle clock settings does not have to be taken into account for the actuation
time settings (activation/deactivation time). These are, for example:

® Change of position control/IPO/IPO2 cycle clock settings (e.g. from "1/1/1 ms" to "2/2/2
ms").

® Change of processing cycle clock of the output cam TO (setting: position control cycle
clock, IPO, or IPO2).

When the position control:IPO ratio is # 1:1, then the greatest possible accuracy for the
calculation is reached for "output cams related to position value" when the position control
cycle clock is set as the processing cycle clock for the output cam TO.

Deactivation time for time-based cam

Deactivation time is also taken into account in setting a time-based cam.

Deactivation time must be:

® Deactivation time < activation time + ON duration

Activation and deactivation times can vary independently of the I/O and can, therefore,
influence the ON duration of the time-based cam.

To achieve compatibility with older software versions (<V3.2), deactivation time for time-
based cams can be activated or deactivated in the Defaults window, by means of the Use
deactivation time checkbox.

See also
Determining derivative-action times for output cams (dead time compensation) (Page 39)
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2.2.2.5

2.2.2.6

30

Logical operation

Through a setting in the LogAdress.logicOperation configuration data element you can
specify whether the output cam is connected to the output using an AND or OR operation.

That is, all ORed output cams will be grouped and then logically linked at the output with the
output cams linked by AND logic.

100 mm 105 mm 110 mm
Output ] | I I I | | I I I I |
cam 1 [ | X
Output |—|
cam 2 Lo :
Output T L. LL Y

Figure 2-18 OR operation of two output cams

Note

If hardware output cams are configured, you can configure an I/O variable in the symbol
browser for monitoring.

Simulation

Operation can be simulated by means of the simulation commands on the output cam. The
output cam status is then not output to the hardware output. In simulation mode, a hardware
cam behaves as a software cam. It is then only used for programming purposes.

If an active output cam is switched to simulation mode (_enableOutputCamSimulation), the
output cam status remains the same, and only the control of the output is reset or
interrupted.

Inversion

The inversion of single output cams is available and is set on the _enableOutputCam
command by a parameter (invertOutput).
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223 Configure Units

You can define the basic units for each technology object. The same physical variables can
have different units in different technology objects. These are converted:

How to configure the units:

1. Open the context menu for the technology object in the project navigator.

2. In the context menu, select Expert > Configure units. The Configure Units window
appears in the working area.

3. Select the unit for the physical variables. These units are used for the technology object,
e.g. s for time units.

or
1. In the project navigator, open the Configuration under the TO.
2. Select the tab Units.

If you change the unit system, the configuration and system variables are recalculated [rounding erors
L ] E possible], but zpecifications in programs are not taken into account.

Canfiguration |

Physical quantity Unit
Position mim
Incrementsiposition 1000 unit
Titme: =

Angle

You can set the following parameters:
Field/Button Explanation/Instructions

Unit system Drop down list for preselecting the units to be displayed

The "SI units system" is set by default in the drop down list
when creating anew.

Table with units

Physical parameter column Displays the physical parameter. The physical parameters
which are also used by the TO are made available.
Unit column Display and configuration for unit. A drop down list for
selecting the unit appears when you click on the cell.
Toolbar
Displays whether offline data or online data is shown
[ o
o Blue field = offline display
e Yellow field = online display
Close Button for closing the dialog.
Help Button for opening the dialog's online help.
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2.3 Configuring the Output Cam technology object
2.3.1 Insertion of Output Cam
Note

Before you insert an output cam, the axis (position or synchronous axis) or external encoder
to which the output cam is assigned has to be created.

If the output cams are to be output on a TM15/TM17 high feature, the module must be added
and configured before output cam configuration.

To insert a new output cam:

1. In the project navigator, highlight the OUTPUT CAMS folder under the relevant axis or
external encoder.

2. Select Insert > Technology object > Output cam or double-click Insert output cam in the
project navigator under the axis or external encoder in the OUTPUT CAMS folder. The
Insert output cam window appears.

3. Enter a name for the output cam. You can also enter a comment.
Names must be unique throughout the project and must comply with ST syntax
conventions. For this reason, all the existing output cams are displayed under Available
output cams.

4. Confirm with OK. In the working area, the window for the configuration is displayed and
the created output cam TO is shown in the project navigator.

2.3.2 Parameterize Output Cam technology object

General information about configuration data and system variables
Two data classes are distinguished when parameterizing a TO.

Configuration data define the principal functionality of a TO. They are set within the object
configuration framework with the SCOUT engineering system and are not normally changed
during runtime.

System variables provide status data of the TO for the user program and a parameterization
interface on the TO. System variables can be changed during runtime.

Note

For more information about technology objects, refer to the SIMOTION Motion Control Basic
Functions functional description.
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To parameterize an output cam:

1. In the project navigator under the folder OUTPUT CAMS, find the output cam TO that you
want to parameterize. Double-click the output cam TO to display the associated objects.

2. Double-click Configuration or Default in the project navigator. The window appears in the
working area.

— Configuration:
Define the configuration data of the output cam here. This includes, for example,
output cam type.

— Default:
Define the output cam defaults of the system variables here. This includes, for
example, the effective direction.

3. Change the configuration data and output cam defaults.
4. Click Close to accept the changes.

5. Repeat steps 2 to 4 for all objects in which you want to change the configuration data and
output cam defaults.

See also
Output cam configuration (Page 34)
Defining output cam defaults (Page 38)
2.3.3 Using the expert list for output cams

For standard SIMOTION applications, necessary parameters (configuration data and system
variables) are parameterized into the Output Cam technology object directly by means of
screen forms or are defined automatically.

It can be necessary to change automatically defined parameters for special SIMOTION
applications. These configuration data and system variables can only be displayed and
changed in the expert list.

Note

For more information about working with the expert list, refer to the SIMOTION Motion
Control Basic Functions functional description.
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234 Output cam configuration
In the Configuration window, define the configuration data values for the output cam.

Double-clicking in the project navigator below the output cam on the Configuration element
displays the window in the working area.

Iglp455.0utput_cam_1 - Configuration ]
H 4

Configuration | |ritz |

MHame: IEIutput_cam_1

Froc. cycle clock: IIF'D

Output canm type: IPosition-based cam

Lefle] L]

Type of output car values: ISetpnints
¥ Activate output

Cam output on;

™ Cam output [CAM)
[TH15/17, D4x5-2)

" Fast digital output [DO]
(D14, C240)

¢ Standard digital output (0]
[standard DO, e.g. ET200, TM31]

Linking of output cams through; ILogicaI ] j
Qutput, [SINAMICS Irtegrste... Bt 0 .|

- Cloze | Help

Figure 2-19  Output cam configuration using the example of a position-based cam

Output Cams and Measuring Inputs
34 Function Manual, 11/2010



Output Cam TO - Part/
2.3 Configuring the Outout Cam technology object

x
= Assignment partner [OUT] - |Assignmen‘t =]
@_J;\‘i *l[Free >
1 Define assignment later
2| » Free address input
3 | B JESIMNAMICS Integrated
4 % [ Corttral_Unit
5 CL_STw™W1
5 Do_8_15 o
7 Do _16_31
8 "5 [Eg] bico_gqw pBs02
9 FBit_0 Free
10 F Bit_1 Free
11 FBit_2 Free
12 FBit_3 Free
13 - Fl'rf_d. Frem j

i Read the Following situations of the online help:
\J) - The expected assignment partners are nok displaved,
- Assignment ko non-SINAMICS devices (free address input)

of I Cancel I Help |

Figure 2-20 Assignment dialog

You can set the following parameters:

Table 2-5  Output cam configuration data

Field/Button Significance/Note
Name The name of the created output cam is displayed here.
Qutput cam type Choose Output cam type to select the type of output cam.

Position-based cam

(Default value) The switching signal is active when the position of the axis lies between two
markers (start and end position).

Time-based cam

The switching signal is on for a specific period of time after reaching the switching position
(starting position).

Unidirectional output cam

The switching signal changes when the axis reaches the switching position (starting position).
The output cam remains switched on even if the starting position is crossed over several
times. The output cam must be explicitly reset.
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Field/Button

Significance/Note

Processing cycle clock

Choose Processing cycle clock to select the system cycle clock used to update the output cam
signal at the output or in the system variables.

The output cam calculations are performed in the IPO or IPO2 cycle clock, or the position
control cycle clock. The processing cycle clock is set in the configuration by means of the
OcaBaseCfg.taskLevel configuration data element.

IPO
(default value)
The output cam signal is updated in the interpolator cycle clock.

IPO2
The output cam signal is updated in the interpolator cycle clock 2. The IPO2 cycle clock length
is at least twice that of the IPO.

Position control cycle clock
The output cam signal is refreshed in the position control cycle clock.

The following configurations of the processing cycle clock are possible:

¢ Axis in IPO cycle clock and output cam in IPO2 cycle clock

e Output cam in position control cycle clock and axis in IPO or IPO2 cycle clock

For the possible setting IPO_fast, see the chapter entitled Second position control cycle clock
(Servo_fast) in the Motion Control Basic Functions manual.

It is not possible to configure the axis in the IPO2 cycle clock and the output cam in the IPO
cycle clock.

Note:

When the position control:IPO ratio is # 1:1, then the greatest possible accuracy for the
calculation is reached for "output cams related to position value" when the position control
cycle clock is set as the processing cycle clock for the output cam TO.

Type of output cam value

Select the position value that is the reference for the output cam during processing.

Setpoints

(Default value)

The output cam refers to the current setpoint during processing. With regard to output cam
values at the setpoint, the output cams are output delayed by one cycle because the setpoints
are also only output and can therefore only take effect in the next cycle.

This also relates to displaying the output cam status.

Actual values
The output cam refers to the current actual value during processing.

Activate output

Activate the checkbox if the output cam signal is to be applied to a digital output. Parameters
are displayed.

Cam output on

cam output (CAM)

If the output check box is activated and the cam output (CAM) radio button selected, the
output cams are output on the basis of an internal time stamp.

The temporal resolution of cam output depends on the hardware used. In the case of D4x5-2
and the TM17 high feature, the resolution is e.g. 1 ys.

Hardware supported:

e SIMOTION D4x5-2 (X142)

e TM15, TM17 high feature

The 1/0 channel must be configured as CAM.

For more details, see cam output types. (Page 18)
Note

Cam output (CAM) or high-speed digital output (DO) are also known as high-speed, hardware-
supported output cams.
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Field/Button Significance/Note
High-speed digital If the output check box is activated and the "High-speed digital output (DO)" radio button
output (DO) selected, the output cam is output via onboard outputs of the SIMOTION CPU. Output is via a

hardware timer, which achieves cam output with a temporal resolution < position control cycle

clock.

The time that it takes for the axis to reach the output cam switching position with reference to

the processing cycle clock is calculated by linear extrapolation. Calculated from the beginning

of the 1st position control cycle clock, the output cam function is triggered by a hardware time

when this time is reached.

Hardware supported:

The onboard I/O of the following CPUs is used:

o SIMOTION D4x5-2 (interface X142), 8 high-speed cam outputs, V4.2 or higher (The 1/O
channel must be configured as DO)

¢ SIMOTION D4x5 (interface X122, X132), 8 high-speed cam outputs, V4.1 or higher (The
I/O channel must be configured as DO)

e SIMOTION D410 (interface X121), 4 high-speed cam outputs, V4.1 or higher (The I/O
channel must be configured as DO)

e SIMOTION C240, C240 PN (interface X1), 8 high-speed cam outputs

For more details, see cam output types. (Page 18)

Note

Cam output (CAM) or high-speed digital output (DO) are also known as high-speed, hardware-
supported output cams.

Standard digital
output (DO)

If the output check box is activated and the "Standard digital output (DO)" radio button
selected, the output cam is output in the position control cycle clock.

The temporal resolution of cam output is usually reduced by the output cycle of the I/O used.
Hardware supported:

e Onboard outputs (SIMOTION D, Controller Extension CX, SINAMICS Control Unit CU3xx)
e Centralized I/O (SIMOTION C)

¢ Distributed I/0 via PROFIBUS DP/PROFINET IO (e.g. ET 200, ...)

e Drive /O TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30

For more details, see cam output types. (Page 18)

Logical operation

You can assign several TO output cams to an output. Select the logical link of the output cam

(Page 30) signal with the output. During the operation, all output cam signals are first grouped together
with the logical operation OR. The result of this operation is then combined with the output
cam signals to which a logical AND was assigned.

Output The output can be symbolically assigned via the assignment dialog (see the Chapter entitled

Symbolic Assignment (from V4.2 onward) in the Motion Control Basic Functions manual) using
the J button in the Output field (symbolic assignment is activated by default in projects as of
V4.2).

If symbolic assignment is not active or if the CPU version < V4.2, a physical output is assigned
by entering the HW address and bit number in the Output field.

Enter the logical HW address of the output to which the output cam signal is to be applied.
Only the output cam signal may be present at this address. If other objects are already using
this output, an error occurs that is reported following downloading into the target system. The
logical HW address must be located outside the process image and therefore be greater than
63.

For more details, see cam output types. (Page 18)
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Field/Button Significance/Note

J Button for opening the assignment dialog (see the Chapter entitled Symbolic Assignment (from
V4.2 onward) in the Motion Control Basic Functions manual). Select a parameter or an
address in the assignment dialog.

Displays whether offline data or online data is shown
¢ Blue field = offline display
¢ Yellow field = online display

235 Defining output cam defaults

You can define the defaults for every output cam. These values are stored in system
variables and can be changed by programs.

Double-clicking in the project navigator below the output cam on the Defaults element
displays the window in the working area.

T31D445, OutputCam_1 - Default

Diefaulk vakes can be speciied for the culput cam here and uzed in the program
‘When programming in MCC, ez iz done by entering the text "Default” in the command dialog bos. 'When programming
text-bazed with 5T, by lsaving cut the command parametar or by speciling USER_DEFAULT.

Olutput cam fpe: | - J

Achvation time: Diaactivation ime:
IDEI £ i} N
mm
Slart position: 0.0 mm End position 0.4 mm
Effectree direction: | Positive elfectre direclion ;I ON duration: o
LCloze | Help |

Figure 2-21  Output cam defaults, position-based cam example

You can set the following parameters:

Table 2- 6 Defining output cam defaults

Field/Button Significance/Note

Output cam type Output cam type displays the type of output cam selected in the Configuration window.

Activation time Enter the activation time here. The output cam switching time is set to the point when the start

See also the position is reached, plus this period. The output cam position is adapted dynamically. This allows
Actuation times you to compensate for propagation delays.

(activation/deactivatio | If @ negative value is entered as an activation time, the switching signal is activated before the start
n time) section. position is reached.
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Field/Button

Significance/Note

Using deactivation
time

Activate the checkbox if you want to use a deactivation time when working with time-based cams. If
this checkbox is deactivated, you cannot enter a time. In this respect, the time-based cam is
compatible with older software versions (<V3.2).

Deactivation time

Enter the deactivation time here. The output cam switch-off time is set to the point when the end
position is reached, plus this period. The output cam position is adapted dynamically. This allows
you to compensate for propagation delays.

If a negative value is entered as a deactivation time, the switching signal is activated before the
end position is reached.

Hysteresis

Enter a range for the hysteresis here. The output cam does not change its switching state in this
defined range around the switching position even under changed switching conditions. This
prevents a repeated change of the switching state.

Start position

See also the Output
cam types section.

Enter the start position of the output cam. For path-controlled output cams this is the left switching
position.

End position

Enter the end position of the output cam. For path-controlled output cams this is the right switching
position.

Effective direction

Enter the effective direction for the output cam. The output cam is active only if the current
direction of motion of the axis corresponds to the parameterized effective direction.

Positive and negative effective direction (both)
Output cam switches in both directions of motion

Last programmed effective direction (effective)
Output cam switches only in the last programmed effective direction

Negative effective direction (negative)
Output cam switches only for negative direction of motion

Positive effective direction (positive)
Output cam switches only for positive direction of motion

ON duration Enter the ON duration for time-controlled output cams here. After the axis has passed the switch-
on position, the time-based cam output remains on for the ON duration.
See also
Derivative-action times (activation/deactivation time) (Page 27)
Reaction, effective direction (Page 24)
Hysteresis (Page 25)
2.3.6 Determining derivative-action times for output cams (dead time compensation)

Depending on the system and the device, there is a certain time between the setting of a
cam output by the program and the actual reaction of the actuator (e.g. solenoid valve). This
time is called dead time and depends, for example, on the load-dependent delay times of a
digital output, the switching properties of a valve, etc. Usually the exact value for the dead
time is not known and can therefore be determined empirically through measurements.

In order that an output cam switches at the correct time, the dead time must be
compensated by specifying a derivative-action time, which offsets the cam output by the
dead time. Whereby it must be taken into account that the derivative-action times for
switching an actuator on and off are usually different.
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The empirical determination of the dead times using a difference measurement as an
example.

Note

The procedure applies not only to output cams, but also to cam tracks. However, with cam
tracks you can only specify a derivative-action time for the entire cam track.

Example

Lines of glue are to be applied to a product at a defined position and with a fixed length. The
glue output is controlled by an output cam or a cam track. The glue is output from the start of
output cam (switch-on point) to the end of output cam (switch-off point). The offset of the
begin and end of output cam with respect to the velocity can be observed on the length and
position of the glue line on the product (see figure). The figure below shows the line of glue
for two velocities (v1, v2) with v2 > v1.

— @ Output cam controls start and

end points of glue application

@ @20
10

~~
XA1 XE1
= ~~
XA2 XE2
@ Glue application to product via
glue nozzles. Shown with
AXA AXE different velocities (V1-V2)

Figure 2-22  Offset of the output of output cam through dead times (dead time compensation)

Procedure:

1. Set all actuation times for start of output cam (activation time) and end of output cam
(deactivation time) to 0.

2. Define the velocities for which the positions are to be determined. You should select two
velocities that correspond to velocities that occur during production (e.g. minimum and
maximum velocity).

3. Start the application and determine the start positions (xa1 and xa2) and end positions (xe1
and xez2) of the line of glue for the velocities v1 and va.

Note

To increase the accuracy, you can perform several comparison measurements and use
the average measured values.
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See also
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You can determine the actuation times for the output of output cam using the following
formula.

tactivation = AS/AV = (Xa2-Xa1)/(V2-V1)
toeactivation = AS/AV = (Xe2-Xe1)/(V2-V1)

Enter the calculated actuation times as activationtime for the start of output cam and as
deactivationtime for the end of output cam. Note that the actuation time must be entered
as a negative when the output time is to be before the programmed output cam switching
time.

After you have determined the activation time and the deactivation time for the output of
output cam, you should perform a control measurement and check the result.

Note

Depending on the application, it may be, e.g. with eccentric presses, that there is no
linear relationship between dead time and velocity (e.g. non-linear response of an applied
brake). You have to dynamically adapt the dead time to the respective velocity for these
applications. This can be implemented in the application with a user program. After the
actuation time has been changed, you have to activate the output cam again with
_enableOutputCam or the cam track with _enableCamTrack.

Derivative-action times (activation/deactivation time) (Page 27)
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23.7 Configuring cams on SIMOTION D4xx onboard

Output cams and cam tracks can be configured for standard outputs, or as high-speed,
hardware-based output cams / cam tracks.

Cams can be configured on SIMOTION D4xx onboard as follows:

1. In the project navigator, switch to the control unit via SINAMICS_Integrated >
Control_Unit.

2. Double-click Inputs/outputs below the control unit. The window appears in the working
area.

3. Switch to the Bidirectional digital inputs/outputs tab.

4. Click the button to switch between the input and output for the digital inputs/outputs (DO8
to DO15). In each case, switch the DI/DO to the output you wish to use as the output of
output cam. The designation at the terminal strip of DI or DO switches to DO. Outputs of
the output cam can only be used if they have been defined as an output. DOS8 is
configured as output in the figure. For the output, select the DO (SIMOTION) setting.

Note

Mixed use of the SIMOTION D4xx DI/O as high-speed outputs (of output cams) and
inputs of measuring inputs is possible.

Optirnize view [

®122

N ) —O

3 [ 22 H—M%E -
N : —Of-

olo0is 44—%%'3 =

Figure 2-23 SIMOTION D4xx digital inputs/outputs

Click Close.
Insert a new output cam or a new cam track or use an existing one.

Parameterize the TO Output Cam / Cam Track

© N o o

Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.

9. For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used. Should you wish
to configure a high-speed output cam, select the Activate output check box and select the
High-speed digital output (DO) radio button.

10.Assignment of an output to an output cam/cam track is supported as of V4.2 using
symbolic assignment (see the Chapter entitied Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

11.Click OK to close the window and select Project > Save.

Output Cams and Measuring Inputs
42 Function Manual, 11/2010



Output Cam TO - Part/

2.3 Configuring the Outout Cam technology object

To determine the logical hardware address for outputs on SIMOTION D4xx onboard (only if
symbolic assignment is not activated)

1.

In the project navigator, below the SIMOTION D device, select SINAMICS_Integrated >
Communication > Message Frame Configuration.

2. Double-click Configuration and, in the window which appears, select the tab IF1:
PROFIdrive PZD message frame. The components are displayed there with address
range (input/output data).

3. Select SIEMENS message frame 390, 391 or 392 as message frame type. A maximum of
eight output cams can be configured for each message frame. The number of DI/DO is
limited to eight, i.e. only two output cams can be configured for message frame 392 if you
are already using six measuring inputs. Therefore consider whether you also want to use
measuring inputs during the message frame selection.

IF1: PROFldrive PZD messa ge frames I
Communical tior il terface: PROFIBUS - OMBOARD [cyclic]
1?.Zﬁﬁﬁ:lﬂ;lmiis.?ii.i?:ii e the sendd and the susut dat 1@ the recetve dirsction of the drive obiect
Object | Drive object | -Ho. Message frame type Len;:m::::ess Lenmpu:‘::‘lss SIMOTIOHN Objekt AI
Slorive T [ |Fres teleomem conmration wEIES || 6 | e |8 | | |
w“hui PS;E;;I\;;::D = fdeFree telegram configuration with BICC o —— o ——
Adapt message frame configuration - I Intelconnections/d\agnosticsI Align message frame with Hw! Config Set up addresses I
€3] Close | Help |
Figure 2-24 Determining the hardware address of the components

4. Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If there are
question marks in the fields instead of /O addresses, you must also perform an
alignment.

5. Now calculate the HW address by adding the base output address (first value of the
output data) of the Control Unit to the offset (for example 298 + 3 = 301). The offset
always has the value 3.

6. You will find the bit number in the following table.

Table 2-7 Bit numbers for D410 and D4x5

Output D4x5 Output D410 Bit number
X122.7 (DI/DO 8) X121.7 (DI/DO 8) Bit 0
X122.8 (DI/DO 9) X121.8 (DI/DO 9) Bit 1
X122.10 (DI/DO 10) X121.10 (DI/DO 10) Bit 2
X122.11 (DI/DO 11) X121.11 (DI/DO 11) Bit 3
X132.7 (DI/DO 12) - Bit 4
X132.8 (DI/DO 13) - Bit 5
X132.10 (DI/DO 14) - Bit 6
X132.11 (DI/DO 15) - Bit 7
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Note

In the case of versions earlier than V4.2, when using 39x message frames, the onboard
D4x5 outputs are to be assigned exclusively to SIMOTION.

See also
Insertion of Output Cam (Page 32)
Parameterize Output Cam technology object (Page 32)
Cam output types (Page 18)
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23.8 Configuring cams on SIMOTION D4x5-2 onboard

With SIMOTION D4x5-2 the outputs on the interface X142 are used for cam output

1. The Inputs/outputs X142 entry in the project navigator can be used to open the
configuration screen in HW Config.

2. For the selected I/O channel, select Output cam as the function.

Note

If you do not use any symbolic assignments (see the Chapter entitled Symbolic
Assignment (from V4.2 onward) in the Motion Control Basic Functions manual), then you
must note the logical address. (see Figure 1/O Properties) This address must be
configured at the TO output cam

Propetties - I/0 - (R0,/52.17) |

Addreszes  Channels 0-7 |

IMAOUT Irwerter Furction D - filter time: Logical addr.
¥142

Dlo
IHA ——b—B—I M easuring input ﬂ == '—I 125 ps A I Pl EE.0

Do i
A ——<—B—|Dulput cam ﬂ I PR ER1
SHO=—M

P e Ly B v =] - PO B2
) ——>—|DI : — I—|D| =]

(I -
ol GyimM
DI 4
sto——— — oi =] iz -] Pl 664
DI§
oH——— — | bi =] iz -] Pl 685

o

-

Pl BE.3

11 HZ

Di6

2t =———] — | ol =l 125 s Fl BEE
DI 7

B@——{ — | ol =l 125 Pl 667

LD (=M

Cancel Help

Figure 2-25 1/O Properties

3. Click OK.
Insert a new output cam or a new cam track or use an existing one.

Parameterize the TO Output Cam / Cam Track

o o A

Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.
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7. For high-speed, hardware-supported output cams, you can achieve an output accuracy

exceeding the position control cycle clock based on the hardware used.
Should you wish to configure a high-speed output cam, select the Activate output check
box and select the Cam output (CAM) radio button.

. Assignment of an output to an output cam/cam track is supported as of V4.2 using

symbolic assignment or by entering the HW address.

9. Click OK to close the window and select Project > Save.

239 Configuring an output cam on a TM15/TM17 High Feature

1.

In the project navigator, below the input/output component (TM15/TM17) that you want to
use, double-click the entry Inputs/outputs. The Bidirectional Digital Inputs/Outputs window
is displayed.

For the selected 1/0 channel, select Output cam as the function.

Note

If you do not use symbolic assignment (see the Chapter entitled Symbolic Assignment
(from V4.2 onward) in the Motion Control Basic Functions manual), then you must note
the offset (e.g. 3.1).

3. Insert a new output cam or a new cam track or use an existing one.

4. Parameterize the TO Output Cam / Cam Track

5. Double-click Configuration below the output cam or the cam track in the project navigator.

46

The Configuration window appears in the working area.

For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used.

Should you wish to configure a high-speed output cam, select the Activate output check
box and select the Cam output (CAM) radio button.

. Assignment of an output to an output cam/cam track is supported as of V4.2 using

symbolic assignment (see the Chapter entitied Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

Click OK to close the window and select Project > Save.
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To determine the logical hardware address for TM15/TM17 High Feature outputs (only if
symbolic assignment is not activated)

1.

In the project navigator, below the SIMOTION device or the SINAMICS drive unit

- for SIMOTION D, select: SINAMICS_Integrated > Communication > Message Frame
Configuration

- for SINAMICS S/G drive unit (position axis only): Communication > Message Frame
Configuration

Double-click Message frame configuration and, in the window which appears, select tab
IF1: PROFIdrive PZD message frame. The components are displayed there with the
address ranges (e.g. TM17 output data 304 to 315).

IF1: PROFIdive PZD messar ge frames |
Communica tion in terface: PROFIEUS - ONBOARD [cpclic)
The PROFlsafe communication i perfarmed via this interface
The PROFIdive messags frames of the dive objects are transfermed in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Output data
object | Drive object | -No. Message frame type Length | Adaress | Lengtn | agaress | SIMOTIOH Objekt Y |
1 [ Control_Unit 1 SIEMERS telegram 390, PZD-2/2 e 2 256 259 2 256,253 |--- - I
2 Drive_1 3 Free telegram configuration with BICO o —— o —— -
3 | Supply_1 2 Free telegram configuration with BICO ] i — ] — — |-
without PZD= (no cyclic data
Adap! message frame configuration  + | Interconnec! tions/diagnostics | Align message frame with Hw Config: Set up addiesses |
| cese | hen |

Figure 2-26  Determining the hardware address of the components

Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If question
marks are entered in the fields instead of /0O addresses, either alignment has not yet
taken place, or the address is not recognized by SIMOTION SCOUT. In this case, you
must perform an alignment.

. Now calculate the HW address by adding the base output address (first value of the

address range) of the TM to the offset (e.g. 304 + 3 = 307).

. The bit number is defined by means of the offset. For example, an offset of an output cam

on DO1 of 3.1 results in a bit number of 1.

2.3.10 Configuring cams on SIMOTION C240

1.
2.
3.

4.

Insert a new output cam or a new cam track or use an existing one.
Parameterize the TO Output Cam / Cam Track

Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.

For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used. Should you wish
to configure a high-speed output cam, select the Activate output check box and select the
High-speed digital output (DO) radio button
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2.3 Configuring the Oulput Cam technology object

5. Assignment of an output to an output cam/cam track is supported as of V4.2 using
symbolic assignment (see the Chapter entitled Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

6. Click OK to close the window and select Project > Save.

2.3.11 HW enable for Output Cam TO

You can make the output of output cams dependent on a hardware-supported enable (only
with the TM17 High Feature).

Because HW enables are used predominantly for output cam tracks, this function is
described with the Cam Track TO (Page 109).
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24 Programming/references of Output Cam TO

241 Programming

Power on / control startup

|

Output cam
can be activa-
ted *1

_resetOutputCam /
_resetOutputCamError (with abort)

Error

_disableOutputCam (abort)
_enableOutputCam _setOutputCamState

Fault

Output
cam
active *1

_resetOutputCamError (without abort)

_enableOutputCam

Figure 2-27 Programming and execution model for Output Cam technology object

*1 The following commands are effective in the TO states can be activated and active:
e _disableOutputCamSimulation
e _enableOutputCamSimulation

The simulation commands are modal / act in parallel and do not replace any existing
_enableOutputCam commands.
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24.2 Commands
The Output Cam technology object can be addressed in the user program using the
following commands:

Table 2- 8 Output Cam TO system functions

Commands Description Application

_enableOutputCam

Activate output cam

Output cam analysis is activated. If the
switching condition for the output cam
is fulfilled, the output or state system
variable is set.

_disableOutputCam

Deactivate output cam

Output cam analysis is deactivated. If
the switching condition for the output
cam is fulfilled, the output or state
system variable is not set. Controlled
output cams are reset immediately.

_enableOutputCamSimulation

Activate simulation mode. This function
simulates an output cam by
disconnecting the output.

Values are calculated, but not
forwarded to the hardware. Hardware
output cams act as software cams. The
output cam remains internally active,
the status is retained, the output of
output cam is not switched. If an active
output cam is switched to simulation
mode, the output cam status remains
the same, and only the control of the
output is reset or interrupted.

_disableOutputCamSimulation

The output cam is reset from simulation
mode.

The output of output cam is switched
according to the output cam status and
the signal inversion.

_setOutputCamState Deactivate the output cam function and | This is used if the output should not be
set the output cam status to the controlled by the output cam TO.
specified value. Example:

A glue nozzle is controlled by the
output cam TO (applying glue dots). As
a service function, it should also be
possible to rinse the nozzle while
constantly controlling it. This is
achieved via _setOutputCamState.

_resetOutputCamError Reset error on output cam TO. E.g. acknowledge configuration errors

after entering correct values.

_setOutputCamCounter Change starting count for a counter Output cam is output on every nth
cam. switching operation.

_resetOutputCam This function sets the output cam to an | Create initial state of output cam TO.

initial state. Pending errors are deleted.
Modified configuration data is reset on
request.

_resetOutputCamConfigDataBuffer

This function deletes the configuration
data collected in the buffer since the
last activation without activating it.

Changing configuration data in the
RUN state discards the accumulated
modifications.
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Commands Description Application
_getStateOfOutputCamCommand This function returns the execution Check whether the output cam
(V3.2 and higher) state of a command. switching has already taken place, i.e.

whether the command ID is still
available or has already been deleted.

_bufferOutputCamCommandid This function enables commandld and | Subsequent check of how command
(V3.2 and higher) the associated command status to be | was terminated, e.g. error-free or
saved beyond the execution period of | number of error that occurred.

the command.

The commandld parameter is used to
define the command for which the
respective status is to be saved. The
maximum number of saveable
command status is specified in the
decodingConfig.numberOfMaxBuffered
Commandld configuration data

element.
_removeBufferedOutputCamCom This function ends saving of Explicit deletion of previously saved
mandid commandld and the associated command IDs.
(V3.2 and higher) command status beyond the execution

period of the command.

For further information on the system functions, please refer to the SIMOTION TP CAM
Reference Lists.

243 Process Alarms
You can predefine local alarm responses via SIMOTION SCOUT.

Note

For more information, refer to the Motion Control Technology Objects Basic Functions
functional description.

How to configure the alarm response:

1. Double-click Execution system in the project navigator below the SIMOTION device. The
execution system opens.

2. In the execution level tree, select SysteminterruptTasks > TechnologicalFaultTask.

3. Then click the Alarm Response button in the displayed window. The Alarm Response
window appears. You can configure the alarm response for every TO here.

A system variable error indicates that a technology alarm has been generated. The response
to the alarm is displayed in the errorReaction variable.
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Table 2- 9 Possible alarm responses

Alarm Response Description Application

NONE No response -

DECODE_STOP Command processing is aborted, the output cam The Output Cam TO can only be
function remains active. Execution on the technology | reactivated after the error has been
object can continue after _resetOutputCam or acknowledged.
_resetOutputCamError.

OUTPUTCAM_DISABLE | Command processing is aborted, current output cam | The Output Cam TO can only be
function is aborted. Execution on the technology reactivated after the error has been
object can continue after _resetOutputCam or acknowledged.
_resetOutputCamError.

244 Output Cam TO menus
2441 Output cam menu

Grayed-out menu functions cannot be selected. The menu is only active if an output cam
window is active in the working area.

You can select the following functions:

Table 2- 10 Output cam TO menu

Function Significance/Note
Close Select Close to close the configuration window for the output cam that is open in the working
area.
Characteristics Select Properties to display the properties of the output cam highlighted in the project navigator.
Configuration Select Configuration to determine the configuration data (for example output cam type) of the
output cam.
Default Select Default to define the default settings of the system variables (e.g. effective direction) for
the output cam.
Expert
Expert list Select Expert list to open the expert list for the highlighted output cam. The configuration data
and system variables can be displayed and changed in this list.
Configure units Select Configure units to open the Configure units of the object window in the working area. You
can configure the units used for the selected object here.

52

Output Cams and Measuring Inputs
Function Manual, 11/2010




Output Cam TO - Part/

2.4 Programming/references of Output Cam TO

2442 Output cam context menu
Grayed-out functions in the context menu cannot be selected.
You can select the following functions:

Table 2- 11 Output cam context menu

Function Significance/Note

Open configuration

Select Open configuration to display the window for configuring the output cam in the working area.
Enter the configuration data (for example output cam type) for the output cam in this window.

Cut Select Cut to remove the selected object and save it to the clipboard.

Copy Select Copy to copy the selected object. It is stored in the clipboard.

Paste Select Paste to insert the output cam stored in the clipboard.

Delete Select Delete to delete the highlighted output cam. The entire data of the output cam is deleted
permanently.

Rename Use Rename to rename the object selected in the project navigator. Note that with name changes,
name references to this object are not adapted.

Expert

Expert list

Select Expert list to open the expert list for the highlighted output cam. The configuration data and
system variables can be displayed and changed in this list.

Configure units

Select Configure units to open the Configure units of the object window in the working area. You
can configure the units used for the selected object here.

Insert script
folder

Insert script folder enables you to insert a folder below the TO. You can create scripts in this folder
in order to, for example, automate the configuration.

Import object

Import object imports the data of a SIMOTION object from another project which was previously
created with a selective XML export. You cannot import the entire project, only the data of the
SIMOTION object.

Save project

Save project and export object exports selected data of the selected object in XML format. This

and export data export can then be reimported into other projects. Only the data of the selected object, not the
object entire project, is exported.
Print Select Print to print the configuration of the output cam. All system variables and configuration data

with the associated values are printed.

Print preview

Select Print preview to open the preview of the output cam data to be printed.

Default Select Default to define the default setting of the system variables (e.g. effective direction) of the
output cam.
Properties Select Properties to display the properties of the output cam highlighted in the project navigator.
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3.1 Overview of TO Cam Track

311 General information about Cam Track TO

Cam tracks allow several output cams to be output as a track on one output.

The Cam Track technology object

® Generates position-dependent switching signals

® (Can be assigned to positioning axes, synchronous axes or external encoders

® The axes can be real or virtual.

Different switching signals distinguish different types of output cam on the cam track:

e Software cam

Switching signals are used internally in the user program by evaluating the relevant state

system variable.

® Hardware output cam

Switching signals are output externally on I/O by assigning a digital output to the cam
track TO. For example, digital output modules from the ET 200 I/O system can be used

for cam track output.

External encoder

Axis
Cam Track TO Cam Track TO
@ Output @ Output
Figure 3-1 Interconnection options for the cam track TO
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3.1 Overview of TO Cam Track

3.1.2
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A range of output cam types with different switching behaviors are available on a cam track:

Position-based cam

The switching signal is supplied between the switch-on position and the switch-off
position.

Time-based cam

The switching signal is supplied for a specified time period after the switch-on position is
reached.

Time-based cam with maximum ON length

A maximum ON length can be defined for time-based cams. This means that the time-
based cam is deactivated once it has covered the maximum length, even though the
parameterized time has not yet expired.

High-speed/accurate output cam (hardware-based output cam)

While output cams are usually output in the IPO cycle clock or the position control cycle
clock, high-speed output cams provide better output accuracy than the position control
cycle clock because the switching edges are positioned within the position control cycle
clock.

Functionality

Cam track functionality

Cam tracks allow up to 32 output cams to be configured within one TO and allow, for
example, the switching point for all output cams to be shifted collectively.

The switching of several output cams is dependent on the same setpoint/actual value,
and they are output on one output.

Any number of cam tracks can be used per axis. The only restriction placed on this
number is the system performance.

The cam track can be calculated in the position control cycle clock, IPO cycle clock, or
IPO2 cycle clock.

All output cams on one track are of the same type (position or time-based cams).
Cam tracks can be activated once or cyclically.

Various modes are available for activating and deactivating cam tracks, e.g. active
immediately, next track cycle, etc.

Cam track output can be inverted.

The status of each single output cam (controlled/not controlled) can be read over one
array of byte.

Single output cams on a cam track can also be defined as valid/invalid.

In connection with the TM17 High Feature terminal module, the cam track output can be
controlled via a high-speed hardware enabling signal.
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3.1 Overview of TO Cam Track

The reference values of the cam track depend on the axis type or the external encoder:

Table 3- 1 Reference to the actual or set position

Technology object Reference to actual position Reference to set position

possible possible

Real drive axis - -

Real position axis X X

Real synchronized axis X X

Virtual axes - X

External encoder X -

® |n this case, the cam track functionality can be applied to axes or external encoders with
or without modulo properties.

® The cam track is also effective for axes that have not been homed.

® The cam track is defined independently of the axis. The cam track is mapped on the axis
via an axis reference position, once the track is activated. This enables cam tracks to be
operated in a particularly flexible way (e.g. relative output of a cam track on the basis of a
measured edge on the measuring input, cam track offset, etc.).

Output on one output

The cam track TO is assigned to one output only during configuration. Output can be

achieved via:
® Onboard I/O

® Drive I/O (e.g. TB30, TM31, TM1x)
e SIMOTION C centralized 1/0O
e Distributed 1/0; PROFIBUS DP I/O (e.g. ET 200M)

However, the output must not be in the process image.

The switching accuracy is dependent on the following:

® Qutput accuracy of the 1/0

® How the cam track is allocated in the task system

® How constant delay times are compensated
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3.1 Overview of TO Cam Track

3.1.3 Comparison of Output Cam TO and Cam Track TO
Depending on the application, it is practical to use either the Cam Track TO or one or more
Output Cam TOs. The table below should help you to decide which TO should be used in
which case.
Table 3- 2 Comparison of Output Cam TO and Cam Track TO
Features Output Cam TO Cam Track TO
Availability e As of Version 1.0 e As of Version V3.2

Supported output cams

Position-based cam
Time-based output cam
Unidirectional output cam
Counter cam

Exact time setting of an output,
exact time output cams (as of V4.1)

Position-based cam
Time-based output cam

Time-based cam with maximum ON
length

Several output cams on one output

Via logical operation (AND/OR)

Maximum 32 output cams of the
same type in one track

No cam track logical operations
(AND/OR)

Different types of output cam on one
output

Via AND/OR

Not available

Output cam definition

Related to axis
Via system variables

Related to cam track (cam track can
be mapped as required on axis)

Via system-variables array

Hysteresis

Available

Available

Effective direction

Available

Not available

Derivative-action times

Separate for power ON/power OFF

Separate for power ON/power OFF

Deactivation time for time-based cam

As of Version V3.2

As of Version V3.2

Activation/deactivation types

Active immediately

Start and stop mode
parameterizable

Types of output

Cyclic

Cyclic
Once

Output cam status

System variable

Status of single output cams over
one array of byte

Output cam enable

Via_enableOutputCam

via_enableCamTrack

Validity of single output cams
configurable via system variables

Performance

Depends on number of single
output cams

When 5 or more output cams are
used in one output cam track
instead of 5 single output cams, the
output cam track performs better.
This performance advantage
amounts to at least a factor of 2 for
32 single output cams.

MCC command available

Available

Available (V4.0 and higher)
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3.2 TO Cam Track basics

3.2.1 Cam track features

A cam track has parameters that are valid for the track as a whole, and parameters that can
be configured for each single output cam on a track.

Track data

Track data is valid for all output cams on a track and is, therefore, configured for the cam
track as a whole.

e OQutput cam type
Position-based, time-based, etc.

e Cam frack start
Always defined from "0"

® Track length
Cam track start to cam track end

e Hysteresis
Even if the switching conditions change, the output cam does not change its switching
state in this defined range around the switching position.

® Actuation times
Actuation times can be specified to compensate for the switching times of digital outputs
and connected switching elements.

® Axis reference position
Cam tracks are defined independently of the axis. The axis reference position is used to
define how the cam track is mapped on the axis, or from which axis position the cam
track should be output.

® Cyclic or non-cyclic activation mode
With non-cyclic output of the cam track, it must be reactivated after execution.

e Start mode and stop mode
Start mode or stop mode can be used, for example, to define whether a cam track should
be output immediately, or not until the next track cycle.

Output cam data

Output cam data can be configured separately for each single output cam on a cam track.

e Qutput cam parameters:
Depending on output cam type, start position, end position, ON duration, maximum ON
length.

e Validity of single output cam
Single output cams on a defined cam track can be parameterized as "invalid". This output
cam is completely suppressed and is not output. It also has no status indication.
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3.2.2

3.2.2.1

3.2.2.2
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Example of a cam track definition

A
A Track length
i
ocC1 I 0C2 OC3
Cam track ! T >
start (0
@ Starting End Output cam Cam track
position position (camType) End
output suppressed
(= invalid)
! —>
0 Axis reference position Axis position

Figure 3-2  Definition of a cam track with 3 output cams

Output cam types of the single output cams on a track

The following chapter provides an overview of the output cam types within a cam track. All
output cams on a cam track are always of the same output cam type.

Software cam (Page 60)

Hardware cam (Page 60)

Position-based cam (Page 61)

Time-based cam (Page 63)

Time-based cam with maximum ON length (Page 64)

High-speed/accurate output cam (Page 65)

Software cam

Switching signals are used internally in the user program by evaluating the relevant state
system variable.

Hardware cam

Switching signals are output externally on 1/O devices by assigning a digital output to the
Cam Track TO.

The following can be used as digital outputs:

® Onboard outputs (SIMOTION C, D, ...)

e Centralized I/O (SIMOTION C)

e Distributed I/Os via PROFIBUS DP (e.g. ET 200M) and PROFINET 1O (e.g. ET 200S)
® Drive I/O (for example TM15 and TM17 high feature terminal modules)
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Hardware for cam track
Cam output on cam output (I/O channel is configured as CAM)
e SIMOTION D4x5-2 (X142, V4.2 or higher)
e TM15, TM17 high feature

Cam output on high-speed output with direct access (I/O channel is configured as DO)
o SIMOTION D4xx / D4x5-1

e SIMOTION D4x5-2 (X142, V4.2 or higher)

e SIMOTION C240, C240 PN

Cam output on standard output (I/O channel is configured as DO)
e SIMOTION C/D/CX onboard 1/O

e SINAMICS onboard I/O

e TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30

e Standard DO (SIMATIC ET200, ...)

See also
Cam output types (Page 65)

3223 Position-based cam

Switching behavior
Position-based cams on a cam track switch independently of the direction of motion, i.e. they
always have a positive and negative effective direction.

Cam activation range
—>

>

Starting position End position

Figure 3-3  Position-controlled output cam with starting position less than end position

Limits imposed by starting and end positions

The output cam is switched on:

® Axis position is within the switch-on area

® Axis position value is shifted into the switch-on area of the output cam

The position value of the interconnected object can change abruptly, for example, when it
is homed or when its coordinate system is shifted with the _redefinePosition command.
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The output cam is switched off:

e When the axis position is outside the starting or end area

® When the axis position value is shifted outside the switch-on area

¢ When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState and _resetOutputCam

Cam activation range

The switch-on area of the output cam is defined from the starting position to the end position
in a positive counting direction, i.e. within a range between the starting position and the end
position. If the end position is greater than the starting position, the switch-on area is defined
by the starting and end positions (see figure above).

The switch-on area is outside the area between the end and starting position if the end
position is less than the starting position (see figure below).

Cam activation range Cam activation range
>
End position Starting position

Figure 3-4  Position-controlled cam with end position less than starting position

Note
This definition of the switch-on area is possible for all modulo and non-modulo axes.

Last programmed ON duration

The ON duration of the output cam depends on the velocity at which the axis traverses the
output cam length.
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3.224 Time-based output cam

Switching behavior
Time-based cams on a cam track switch independently of the direction of motion, i.e. they
always have a positive and negative effective direction.

ON duration
—Pp

Starting position

Figure 3-5  Time-controlled output cam

Limits imposed by starting position and ON duration
The output cam is switched on:

® At the starting position.
If the starting position is overrun again during the ON duration, the time-based cam is not
switched on again. It is not possible to retrigger a time-based cam.

The output cam is switched off:

® \When the assigned time period expires

® \When commands are issued that deactivate the output cam, e.g. _disableOutputCam,
_setOutputCamState and _resetOutputCam

Output cam length

The output cam length is dependent on the velocity at which the assigned axis traverses
during ON duration of the output cam.
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3.2.25
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Time-based cam with maximum ON length

Additional limits imposed by maximum ON length

A maximum ON length can also be defined for time-based cams on cam tracks. This means
that the time-based cam is deactivated once it has covered the maximum length, even
though the parameterized time has not yet expired.

This is the case if, for example, glue dots should be applied to a workpiece and the amount
of glue should be independent (constant time -> time-based cam) of the throughput rate.

To avoid the time-based cam still being controlled after the end of the workpiece at high
sweep rates, the ON duration can be limited by a maximum ON length (related to the start
position of the output cam). This prevents a glue dot being placed adjacent to the workpiece.

The maximum ON length is effective in both traversing directions of the axis, and the cam
track's switch-on position is the reference position.

Parameters of a time-based cam with maximum ON length

Every time-based cam on a track has three parameters

e Start of output cam (SOC)

e ON time ()

® Maximum ON length (Lmax)
This always relates to the dynamically adjusted start of output cam SOC, i.e. the
assigned activation time is taken into account. The output cam is then traversed over the
maximum ON length, without taking into account the deactivation time (see the Actuation
times (activation time/deactivation time section).

Example of a cam track which controls glue application

In the following example, a cam track with three output cams is used to control the
application of glue onto a workpiece. No glue may be applied outside of the predefined
areas.

EOC1max  FOCAmax ,
< > EOC5max
_EOC2max | < >
- “|EOC3max EOC6max
Position-time-based
cam t1 t2 t3 t4 t5 t6
(with maximum ON - oo
length) .
< e
SOQ SoC SOC SOC| SOC SOC
1 2 3 4 5 6
Glue application v v
range

Figure 3-6 Control of glue application via a cam track, based on a time-based cam with maximum
ON length
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® The start of output cam (here, SOC1 and SOC4) is used to exactly define the start of glue
application.

® The ON time (t) is used to ensure that the same amount of glue is applied, independent
of the axis speed.

® The maximum ON length Lmax is used to ensure that no glue is applied outside of the
defined area. In the example, the output cam ON durations t3 and ts are limited by the
maximum ON length.

Cam output types

The output cam calculations are performed in the execution cycle (IPO or IPO2 cycle clock
or in the position control cycle clock). For the possible setting IPO_fast, see the chapter
entitled Second position control cycle clock (Servo_fast) in the Motion Control Basic
Functions manual.

The temporal resolution of cam output depends on the hardware used and the setting in the
configuration. In standard applications, the setting is undertaken using screens. The
configuration data can also be set via the expert list

The possible setting options for cam output are described below:

Iglp455.0utput_cam_1 - Configuration ]
H 4

Configuration | Initz |

MHame: IEIutput_cam_1

Proc. cycle clock: IIF'D

Output cam type: IPosition-based cam

Lefle] L]

Type of output cam values: ISetpnints

¥ Activate output

Cam output on;

' Cam output [CAM]
[TH15/17, D4x5-2]

" Fast digital output [DO]
(D14, C240)

¢ Standard digital autput [D0]
[standard DO, e.g. ET200, TM31]

Linking of output cams through; ILogicaI ] j
Qutput, [SINAMICS Irtegrate... Bt 0 . |

- Cloze | Help

Figure 3-7  Output cam configuration using the example of a position-based cam
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Assign Output_cam_1.0utpukt ﬂ
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\‘ga *l[Free >
Define assignment later
» Free address input

= JESIMNAMICS Integrated

% [ Corttral_Unit
CL_STw™W1
Do_8_15
Do _16_31
"5 [Eg] bico_gqw pBs02
FBit_0 Free
I Bit_1 Free
Free
Free

Frea

—
DLDUJ‘JU?U\J&UJM—‘%

-
-
T
m
=
[

-
[ul
T
m
s | &
L)

[
I
ol
L

- The expected assignment partners are nok displaved,
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of I Cancel I Help |

Figure 3-8  Assignment dialog

Symbolic assignment is activated by default in projects as of V4.2 (Project > Use symbolic
assignment)

Cam output (CAM)

66

Cam output is based on an internal time stamp. The temporal resolution of cam output
depends on the hardware used. In the case of D4x5-2 and the TM17 high feature, the
resolution is 1 ys.

Hardware supported

e SIMOTION D4x5-2 (X142)

e TM15, TM17 high feature

The 1/O channel must be configured as CAM.

SIMOTION D4x5-2 onboard outputs (interface X142)

The D4x5-2 onboard outputs can be used as cam output (CAM) from the user program. The
D4x5-2 onboard outputs are permanently assigned to SIMOTION. The X142 1/Os are
configured using HW Config.

The X142 configuration screen can be accessed directly from the project navigator in
SIMOTION SCOUT.

With SIMOTION D4x5-2, output cams are output at the X142 interface with a resolution of 1
s.
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TM15 / TM17 high feature Terminal Modules

The TM15 and TM17 high feature terminal modules can be used to set up cam outputs
(CAM) within the SIMOTION Motion Control system. The terminal modules are connected
directly to SIMOTION D or CX32/CX32-2 via DRIVE-CLIQ for this purpose.

Alternatively, TM15 and TM17 high feature can be connected to a SINAMICS S120 Control
Unit

CU320/CU320-2/CU310 with higher-level SIMOTION C, P or D.
Output cams on the TM15 operate with DRIVE-CLIiQ cycle-clock resolution (typically 125 ps).

Output cams on the TM17 high feature have a resolution of 1 ps.

High-speed digital output (DO)

Output cams are output via SIMOTION CPU onboard outputs. Output is via a hardware
timer, which achieves cam output with a temporal resolution < position control cycle clock.

The time that it takes for the axis to reach the output cam switching position with reference to
the processing cycle clock is calculated by linear extrapolation. Calculated from the
beginning of the 1st position control cycle clock, the output cam function is triggered by a
hardware time when this time is reached.

Hardware supported

The onboard 1/O of the following CPUs is used:

o SIMOTION D4x5-2 (interface X142), 8 high-speed cam outputs, V4.2 or higher (The 1/0
channel must be configured as DO)

o SIMOTION D4x5 (interface X122, X132), 8 high-speed cam outputs, V4.1 or higher (The
I/O channel must be configured as DO)

e SIMOTION D410 (interface X121), 4 high-speed cam outputs, V4.1 or higher (The I/O
channel must be configured as DO)

e SIMOTION C240, C240 PN (interface X1), 8 high-speed cam outputs

SIMOTION D410/D4x5 onboard outputs
Output cams are output via a high-speed digital output (DO).

e Up to and including SCOUT V4.1 SP5, all D410/D4x5 onboard 1/Os configured as digital
outputs are exclusively available to SIMOTION

e As of SCOUT V4.2, D410/D4x5 onboard I/Os configured as digital outputs can be
switched over to SINAMICS using BICO interconnection (channel granular)
SIMOTION D4x5-2 onboard outputs (interface X142)

Output cams are output via a "high-speed digital output (DO)". The D4x5-2 onboard outputs
are permanently assigned to SIMOTION.

The X142 1/Os are configured using HW Config.

The X142 configuration screen can be accessed directly from the project navigator in
SIMOTION SCOUT.
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Standard digital output (DO)

The output cam calculations are performed in the processing clock cycle (IPO or IPO2 cycle
clock or position control cycle clock).

Actual cam output takes place in the position control cycle clock. The temporal resolution of
cam output is usually reduced by the output cycle of the I/0O used.

Therefore the resolution

e with a standard I/O (e.g. ET 200) depends on the cycle time of the bus system
(PROFIBUS DP / PROFINET IO)

e with TM15/ TM17 depends on the cycle time of the bus system (PROFIBUS Integrated /
PROFIBUS DP / PROFINET IO)

e with TM15 DI/DO, TM31, TM41, TB30 depends on the configured sampling time
— ¢cu.p0799 (CU inputs/outputs sampling time) for TB30 and onboard outputs
— p4099 (TMxx inputs/outputs sampling time) for TM15 DI/DO, TM31 and TM41

Hardware supported

e Onboard outputs (SIMOTION D, Controller Extension CX, SINAMICS Control Unit
CU3xx)

e Centralized 1/0 (SIMOTION C)
e Distributed I/O via PROFIBUS DP/PROFINET IO (e.g. ET 200, ...)
® Drive I/O TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30

Configuration data of cam output types in expert list

Table 3- 3 Setting options for cam output

Selection in configuration screen Setting in expert list

Cam output (CAM) OcaBaseCfg.outputType = [1] TIME_STAMP
(TM15/17, D4x5-2) OcaBaseCfg.hwTimer = [91] NO

High-speed digital output (DO) OcaBaseCfg.outputType = [0] STANDARD
(D4xx, D4x5-2, C240) OcaBaseCfg.hwTimer = [173] YES

Standard digital output (DO) OcaBaseCfg.outputType = [0] STANDARD
(Standard DO, e.g. ET200, TM31) OcaBaseCfg.hwTimer = [173] NO

Output cams on cam output (CAM) or on high-speed digital output (DO) are also referred to
below as high-speed, hardware-supported output cams.
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Note

Further information and the output accuracy for high-speed output cams is described in the
PM21 catalog and in the respective product brief or commissioning/equipment manual.

Commissioning Manual 7erminal Modules TM15/TM17 High Feature
Operating instructions SIMOTION C2xx

Commissioning Manual SIMOTION D410

Commissioning and Hardware Installation Manual SIMOTION D4x5
Commissioning and Hardware Installation Manual SIMOTION D4x5-2

3.23 Cam track parameters

3.2.3.1 Track length

The camTrackLength system variable is used to parameterize the track length. The track
length is calculated from the start of the cam track (always 0) to the end of the cam track.
Usually, the output cams of the cam track are located within the track length. The track
length must not be 0. When track length = 0, an error is reported when the cam track of a
non-modulo axis is activated. If track length = 0 for a modulo axis during cam track
activation, the cam track length is set to the axis modulo length.

3.232 Effective direction and behavior

The following diagram shows output cam behavior on switching on and off, without
hysteresis, activation or deactivation time.

! 1
I ' o
Position-
based cam ocA
0 >
Starting End position Position x
position
! 1
LI S ' L
Time-based Duration
output cam OC1 - >
0 >
Starting Position x
position

Figure 3-9  Output cam behavior on switching on/off
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The switching characteristic depends only on the position (position setpoint or actual

position). The cams on a cam track switch independently of the direction of motion, i.e. they
always have a positive and negative effective direction. A position-based cam can be output
repeatedly on changing the direction of movement. Time-based cams are output once only.

3.23.3 Hysteresis

If the actual position value tends to fluctuate due to mechanical influences, specification of a
hysteresis prevents the output cam from unintended switch status changes.

\ 4

Actual position
value

Figure 3-10 Hysteresis

Conditions for the hysteresis range

® Hysteresis is not activated until the direction has been reversed.

® The direction of motion is not redefined within the hysteresis.

e Within the hysteresis, the switching state of position-based cams is not changed.

e |f modified switching conditions for the output cam are detected when the output cam is
outside the hysteresis range, this current switching state is set.

Example: position-based cam hysteresis

Cam track configuration (only one output cam configured):
Output cam type: position-based cam; switch-on position, 20 mm; switch-off position, 200
mm; hysteresis, 20 mm; effective direction: both

Axis positions:
0 mm ->100 mm -> 10 mm -> 50 mm -> 0 mm -> 150 mm -> 0 mm
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Actual position of axi$

Figure 3-11  Hysteresis range (height of blue sections) and behavior of a cam track with a position-based cam, effective
direction in both directions.

As the cam track switches in both directions, the output cam does not switch off after the first
reversal of direction. The second switch-on point is moved to position 30, due to active
hysteresis.

Example: time-based cam hysteresis

Cam track configuration (only one output cam configured):
Output cam type: time-based cam; switch-on position, 40 mm; ON duration, 0.5 s;
hysteresis, 20 mm,; effective direction: both

Axis positions:
0 mm -> 100 mm -> 20 mm -> 50 mm -> 30 mm -> 80 mm -> 10 mm -> 150 mm

Switching state of time-based cam

Actual position of axis

Figure 3-12 Hysteresis range (height of blue sections) and behavior of a cam track with one time-based cam, no effective
direction.

Time-based cam switches off only after ON duration has expired, not after change of
direction.
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Time-based cams with a start position within the hysteresis range are not output (see figure
above).
Hysteresis range

The upper limit of the hysteresis range is set at 25% of the working range for a linear axis,
and 25 % of the rotary axis range for a rotary axis. If you violate this maximum setting, an
error message is issued. In practice, a lower setting is used for the hysteresis range.

e Path-controlled output cam

The hysteresis becomes active after direction reversal is detected. The output cam
switches off once the hysteresis has been left and the position is located outside of a
defined output cam.

e Time-based cam

The switching behavior of a time-based cam is determined by the ON duration, not by the
hysteresis. This means that an entered hysteresis range has no influence on the ON
duration of an output cam. It only has an influence on the switch-on time (start position).

¢ Time-based cam with maximum ON length

The maximum ON length switches off the output cam once the hysteresis has been left
and the maximum ON length has been exceeded.

Note
If a time-based cam's start position lies within the hysteresis, it is not output.

3.234 Derivative-action times (activation time/deactivation time)

To compensate for the switching times of digital outputs and connected switching elements,
or of propagation delays, it is possible to specify actuation times. Actuation times are
calculated from the sum of all delay times and can be specified separately for activation and
deactivation edges as an actuation time at the activation edge (activation time) or an
actuation time at the deactivation edge (deactivation time).

The activation/deactivation times of the output cam are dynamically compensated by means
of the derivative-action times. In this way, output cams are dynamically shifted depending on
the actual velocity.

For example, a valve that should open at 200°, with an activation time of 0.5 s

e Must be controlled at 195° at a velocity of 10°.

e Must be controlled at 190° at a velocity of 20°.

This dynamic shift takes place automatically by means of the Cam Track TO.

Settings for the activation and deactivation times can contain positive or negative values.

A negative activation time must be entered if the output cam is to be switched before the
programmed start of the output cam.
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Activation time T_’ -

Y

Deactivation time
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Activation time  |<—» l«* | Deactivation time

v

Figure 3-13  Switching behavior at varying actuation times

Note

The time of output for the output cam in the control is relevant for calculation of the dynamic
adjustment. If velocity changes up to signal output, these changes are no longer taken into
account.

Dead times, e.g. PROFIBUS DP communication times, output delay times on digital outputs,
etc., are taken into account in the actuation time.

Long actuation times exceeding one modulo cycle may lead to heavy fluctuation of the
switching position of actual value output cams (actual value curve). Here, setpoint output
cams should be used or the actuation time should be considerably less than one modulo
cycle.

The system takes into account the specified actuation times when the output cams are
calculated and managed. If, allowing for actuation times, the output cam was switched, then
the system deems this operation to have occurred, and it does not switch the output cam
again even if any subsequent current velocity changes occur.

The dynamic actuation of modulo axes can be greater than one modulo length. However, the
number of switching operations is not collected by the system, i.e. for actuation times longer

than one modulo length, a switching operation cannot take place in each modulo cycle. One

switching operation is active in the system at any given point in time. A switching operation is
completed when the output cam is switched off.

Actuation times and cycle clock settings

A change of cycle clock settings does not have to be taken into account for the actuation
time settings (activation/deactivation time). These are, for example:

® Change of position control/IPO/IPO2 cycle clock settings (e.g. from "1/1/1 ms" to "2/2/2
ms").

® Change of processing cycle clock of the cam track TO (setting: position control cycle
clock, IPO, or IPO2).
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3.23.5

3.2.3.6
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When the position control:IPO ratio is # 1:1, then the greatest possible accuracy for the
calculation is reached for "output cams related to position value" when the position control
cycle clock is set as the processing cycle clock for the cam track TO.

Deactivation time for time-based cam

Deactivation time is also taken into account in setting a time-based cam.

Deactivation time must be:

® Deactivation time < activation time + ON duration

Activation and deactivation times can vary independently of the 1/0 and can, therefore,
influence the ON duration of the time-based cam.

Cam track activation

The _enableCamTrack command activates the cam track. On activation, the defaults are
transferred to the system variables. If you explicitly want to use other values, these must be
transferred with the command.

The following parameters are transferred via the _enableCamTrack command:
e Cam track data
® QOutput cam data

If you do not transfer any new data when activating the command, the defaults are used.

Cam track deactivation

Cam tracks are deactivated automatically or via a command.

Automatic deactivation

Automatic cam track deactivation is only possible when the configuration data
octBaseCfg.keepEnabledOutOfTrackRange has been set to NO. In this case deactivation
occurs on exiting the domain of the cam track, i.e. the track start (in a negative direction) or
the track end (in a positive direction). It is not possible to reverse the direction of movement
repeatedly within the track length. Output cams can therefore be output repeatedly.
Automatic deactivation is set as default. As of V4.1 you can set the deactivation via the
configuration data.

Note

In the cam track Configuration window, you can configure the automatic deactivation via
Leave non-cyclic activated cam track active in the axis range.

Deactivation via command
The _disableCamTrack command is used to deactivate the cam track.

You can parameterize the deactivation time for the _disableCamTrack command (see
Section Start mode and stop mode).
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Leave cam track active in the axis range (as of V4.1)

Non-cyclic activated cam tracks are deactivated per default when the cam track length is
exited. So that the non-cyclic cam track remains active over the entire axis range (also
outside of the cam track length), you must set the configuration data
octBaseCfg.keepEnabledOutOfTrackRange to YES. When the cam track length is exited,
the non-cyclic cam track remains active and is deactivated, for example, via command.

Note

In the cam track Configuration window, you can deselect the automatic deactivation via
Leave non-cyclic activated cam track active outside of the track range.

Features
e Valid for modulo axes and non-modulo axes

e \With modulo axes, the cam track is only switched in the appropriate modulo range of the
axis, and not in every modulo range. This also ensures a clear assignment when cam
track lengths = modulo length.

® Value=NO: Non-cyclic cam track is only active within the cam track length.
If the axis or external encoder moves out beyond the cam track length, the cam track is
deactivated. Returning to this length triggers new switching operations.

e Value=YES: Non-cyclic cam track is active over the entire axis range, also after leaving
the cam track length If the axis or external encoder moves out beyond the cam track
length and then back into the cam track range, the configured output cams switch again.

Example

There is a linear axis (non-modulo axis) with a traversing range of -1000 mm to 1000 mm
and a cam track with a track length of 200 mm (-100 mm to 100 mm). The cam track is to
remain active over the entire axis range and the cam track is to be activated non-cyclically.

After the cam track is exited (2), it remains active and is switched again after the reversal of
direction (3) (see figure below).

@

Cam track is Axis traverses outside
activated non- = = @ of cam track length

cyclically I I I I I I

Cam track switches

— @ again after direction

reversal

I
-1000

I [ I T
-100 0 100 1000

Figure 3-14 Leaving cam track active over the entire axis range
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3.2.3.8 Start mode and stop mode

Start mode and stop mode are used to parameterize behavior on activation or deactivation of

a track.

Start mode

The start mode (startMode) is used to define when the cam track should become effective
after activation, or how tracks should be changed.

The mode is defined either as part of the cam track configuration in the Default window, or
directly as a default setting using the _enableCamTrack command.

Table 3-4  Types of start mode

Start mode

Description

Effective immediately (default)
(IMMEDIATELY)

Track becomes active immediately. If an output cam (or time-based cam) is defined or
active at the current position of the old track, the output is aborted. The new track is
enabled without delay (as quickly as possible). This enables high-speed exchange of
cam tracks.

If an output cam is already controlled and new data from the exchanged cam track
continues to control the track signal, the track signal is not interrupted.

Immediately when cam track
output inactive
(IMMEDIATELY_BY_CAM_TRA
CK_OUTPUT_INACTIVE)

Changeover is made to the new cam track if no single output cam is active (any longer)
on the old cam track. An active (output) single output cam on the old cam track is still
output completely.

If a changeover to the new track has not been made at the start position of a single
output cam on the new track, this output cam is not output. Only after the tracks have
been exchanged are the subsequent output cams on the new track output.

With next track cycle
(NEXT_CAM_TRACK_CYCLE)

Track does not become active until the next track cycle, after either the axis reference
position (in the positive traversing direction) or the end position of the cam track (in the
negative traversing direction). The cam track end of the old track equals the axis
reference position of the new track. Immediately the first output cam on the new track
switches, a changeover is made to the new track. Up to that point, a time-based cam on
the old track is output.

The previous cycle is processed according to the previous command, the next cycle
according to the _enable command. This allows the next track to be enabled, although
another track is currently being processed.

It is necessary to use this mode if the enable must occur before the start of the new
cam track, for example, if the first output cam lies at the very start, but an output cam at
the very end of an old (inactive) track is not to be enabled by mistake.

Last programmed value

The last programmed stop mode is active. If a stop mode is not programmed, the user
default setting is used.

Changing cam track output on the basis of the selected start mode

The effect of the start mode on cam track output is shown in the following table for two cam
tracks. The examples refer to activation of the same cam track with new or modified data.
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Table 3-5  Start mode examples

Mode Description Display on cam track output

One cam track with different data is
given.

+ Camack 1(A100 ' =

e Camtrack 2 (1to 3)
is activated

v

v

Effective e New cam track becomes active
immediately immediately.

(IMMEDIATELY) |* Cam track output becomes inactive. | y | |2 | |3|
e Output cams 1, 2 and 3 are output.

v

Cam track output |e New cam track becomes active at a

inactive cam track output of zero. N
(IMMEDIATELY_B |*® Output cam A on the active track is | A | | 5 | B
Y_CAM_TRACK_ output completely. | | .
OUTPUT_INACTI |e Outputcams 2 and 3 are output.
VE) e Output cam 1 is not output.
With next track e Cam track is exchanged at the axis
cycle reference position of the new cam
track. Example 1

(NEXT_CAM_TRA .

cKovole) |+ Enaletpesbncesedcan, | (o) BN [N [0 7]

is terminated. End f: rack
e Example 2, time-based cam: nd ot cam frac

New cam track becomes active with | Example 2

the first output cam of the new track,

at the latest. Up to that point, time- A B |C | 1 | | 2 | | 3 |
based cams remaining from the old : >
cam track are still output. End of cam track

Stop mode

The stop mode (stopMode) is used to define the behavior of the cam track on deactivation.

The mode is defined either as part of the cam track configuration in the Default window, or
directly as a default setting using the _disableCamTrack command.
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Table 3-6  Types of stop mode

Stop mode

Description

(IMMEDIATELY)

Effective immediately (default) Track is deactivated immediately. If an output cam (or time-based cam) is defined or

active at the current position of the track, the output of output cam is aborted.

output inactive

Immediately when cam track If no single output cam is active (any longer), the active cam track is stopped. An active

(IMMEDIATELY_BY_CAM_TRA
CK_OUTPUT_INACTIVE)

(output) single output cam is still output completely.

At end of cam track

(BY_CAM_TRACK_END) the track is deactivated. Up to that point, a time-based cam on the track is output.

Track is deactivated at its end. Immediately the final output cam on the track switches,

Last programmed value The last programmed start mode is active. If a start mode is not programmed, the user

default setting is used.

3.2.3.9 Output activation mode
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Cam tracks can be output in a cyclic or non-cyclic mode. This setting is also transferred
when activating the cam tracks (_enableCamTrack)

Cyclic output

The CYCLIC setting in the activationMode parameter is used to predefine the activation
mode for cyclic output of the cam track.

The cam track's track length is mapped from the start position and continued/repeated
cyclically. The cam track switches after the axis reference position and remains active until it
is switched off with _disableCamTrack.

Non-cyclic output

The NO_CYCLIC setting in the activationMode parameter is used to predefine the activation
mode for non-cyclic output of the cam track.

The cam track is mapped from the start position, output once only and terminated
automatically after reaching the end position or remains active in the axis range. The
performance depends on the value of the configuration date octBaseCfg.
keepEnabledOutOfTrackRange.

Example of cyclic and non-cyclic output

A cam track is mapped onto a modulo axis. The figure shows a representation of the
different activation modes.

Modulo axis 0-360°

< Cam track is mapped onto modulo length
Track 0-120° of axis three times

\ 4

Cyclic
Output

ot LA
UL Uw v vy U

Figure 3-15 Example of cyclic and non-cyclic output on a modulo axis
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3.2.3.10 Axis reference position and cam track offset

Cam tracks are defined independently of the axis. Output cams are not calculated according
to the defaults until they are mapped onto the axis. The
(enableCamTrack.axisReferencePosition) axis reference position is used to define from
which position on the axis the cam track should be output. The axis reference position value
can be negative or positive. The cam track is always output relative to this position data.

The axis reference position enables you to offset the cam track on the axis as you wish, and
therefore to define when the output should take place (see figure in Section Cam track
features).

A cam track is mapped to the axis range exactly once, beginning with the axis reference
position specified in the enable command. This axis reference position represents the
beginning of the cam track (applies for modulo and non-module axes). Upon activation, the
cam track is executed once (NO_CYCLIC) or continued cyclically (CYCLIC).

3.2.3.11 Simulation

Operation can be simulated by means of the simulation commands on the cam track. The
cam track status is then not output to the hardware output. In simulation mode, hardware
cams behave as software cams. They are then only used for programming purposes.

If an active cam track is switched to simulation mode (_enableCamTrackSimulation), the
output cam status remains the same, and only the control of the output is reset or
interrupted.

3.24 Configure Units

You can define the basic units for each technology object. The same physical variables can
have different units in different technology objects. These are converted:

How to configure the units:

1. Open the context menu for the technology object in the project navigator.

2. In the context menu, select Expert > Configure units. The Configure Units window
appears in the working area.

3. Select the unit for the physical variables. These units are used for the technology object,
e.g. s for time units.

or
1. In the project navigator, open the Configuration under the TO.
2. Select the tab Units.
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If you change the unit system, the configuration and system variables are recalculated [rounding erors
! "_\ possible], but specifications in programs are ot taken into account.

Physical quantity Unit
Position mim
Incrementsiposition 1000 unit
Time =

Angle b

You can set the following parameters:

Field/Button Explanation/Instructions

Unit system Drop down list for preselecting the units to be displayed

The "SI units system" is set by default in the drop down list
when creating anew.

Table with units

Physical parameter column Displays the physical parameter. The physical parameters
which are also used by the TO are made available.

Unit column Display and configuration for unit. A drop down list for

selecting the unit appears when you click on the cell.
Toolbar

Displays whether offline data or online data is shown
o Blue field = offline display
e Yellow field = online display

Close Button for closing the dialog.

Help Button for opening the dialog's online help.
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3.25 Mapping a cam track onto an axis

The cam track is defined independently of the axis. On activation, the cam track is mapped
onto the axis. Only then are the switching states of the output cams calculated.

See also

Basics of cam track mapping (Page 81)

Mapping output cams onto the cam track (Page 82)

Mapping onto negative axis positions (e.g. linear axes) (Page 83)

Relation of track length, modulo length and activation mode in mapping (Page 84)
3.2.5.1 Basics of cam track mapping

Conversion and mapping of the track onto the axis is identical for modulo and non-
modulo axes. Certain points must be noted when mapping onto negative reference
positions (see Section Mapping onto negative axis positions (e.g. linear axes)).

The track length can be longer than, shorter than or equal to the modulo length of the
axis. Based on this relationship, the switching states of the output cams may differ when
they are mapped onto the axis.

The positions of single output cams always relate to the cam track, not to the axis
position. Only on activation of the cam track and entry of the axis reference position is a
relationship to the axis position created (start of cam track output).

If the cam track is activated and the axis rotates negatively, the track will also travel in a
negative direction. There is no conversion on the basis of the direction of rotation (see
figure). If a cam track should always be output in a positive direction, irrespective of the
axis direction, this must be solved in the application.

Positive direction of Cam track (camTrackType) Negative direction of
rotation of axis (+) < rotation of axis (-)
—— |oct| |oc2| locs | | <+
T T T T T T —»
Switching state of output cam + On  Off On Off On Off Axis position
Switching state of output cam - Off ~ On Off  On off  On

Figure 3-16 Cam track in positive and negative direction, depending on axis direction

Cam tracks defined outside of the track length limits are mapped or converted during
mapping onto the track range.
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Mapping output cams onto the cam track

The _enableCamTrack command is used to map the starting and end positions of the output
cam individually onto the cam track (not onto the axis). Output cams, which have been
defined outside of the track range, are converted to this track. Negative starting and end-
position values are also converted to the cam track.

"Unfavorable" starting and end-position default settings for output cams, e.g. output cam
position outside of the track range, can lead to output cams being shifted, or new output
cams being created. This must be taken into account when mapping the cam track onto the
axis.

Note

After converting the cam track onto the axis, the effective output cam length is always
shorter than or equivalent to the track length. No output cams are defined outside of the
track length.

For standard applications, and in the interests of clear programming, automatic conversion of
output cams should be avoided. This can be achieved by only defining output cams, which
lie within the track length.

Mapping example

A cam track with three output cams (OC1 - OC3) is provided. The end position of output cam
0OC2 and the entire output cam OC3 are defined outside of the track length. After being
mapped onto the axis, OC3 is converted to the track length and mapped to position OC3*. A
new output cam OC4* arises from partial output cam OC2.

Cam track (camTrackType)
A
Cam track ) Track length R
definition
ocC1 0C2 0OC3
[ooi [ocz] ] [oo] |
0
Cam track (camTrackType)
A
After
mapping on 1
the axis 0C4 0cC31 | oct (]07
0 >
P Track length R

Figure 3-17 Parts of cam track lie outside of the track length
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3.25.3 Mapping onto negative axis positions (e.g. linear axes)
Output cams on the cam track are always predefined positively. If you want to output output
cams at negative axis positions, the cam track output start must be set in the negative range
by means of the axis reference position.
Example of a linear axis with negative axis position
® Range of linear axis: -1000 mm to +1000 mm (non-modulo axis)
® Qutput of output cam at axis position: -100 mm to -200 mm
® Cam track length: 2000 mm
® Definition of the output cam on the track: SOC=800 mm; EOC=900 mm

By mapping the cam track via the axis reference position, the output cam OC1 can be output
at a negative axis position.

Cam track (camTrackType)
Axis A Track length = 2000 mm
A "
oct » Track
0 800'to 900 2000 position in
- mm
/oct >
/000 -200 to -100 +1000 Axis position
Axis reference position in'mm

Figure 3-18 Linear axis with output of output cam at negative axis position

Please note that during cyclic output (CYCLIC), cam tracks are continued cyclically even
with non-modulo axes, and thus the cam track can be output multiple times to different axis
positions.

If a cam track is to remain switched on permanently and only output at one axis position, we
recommend the following setting: cam track length = axis traversing range.

This setting prevents the cam track from being continued cyclically in the case of cyclic
output of a cam track after execution of the track range (in the figure: axis position - 1000 to
+1000).

In the above figure, for example, the cam track would be continued cyclically
® in the positive range from axis position 1000 to 3000; 3000 to 5000 etc
® |n the negative range from axis position -1000 to -3000; -3000 to -5000 etc.

The same behavior applies also for non-modulo rotary axes.
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3.254

84

Relation of track length, modulo length and activation mode in mapping

In conventional output-cam output (comparable to mechanical cam controllers), the track
length corresponds to the modulo length of the axis and cyclic output takes place.

With electronic cam controllers, the track length can be shorter or longer than the modulo
length of the axis, therefore offering a greater degree of flexibility.

® Track length (tl) < modulo length (m) (integer ratio m to tl)
Track length is output n-fold (n = m/tl) on modulo length.

® Track length (tl) > modulo length (m) (integer ratio tl to m)
Output takes place on every nth rotation (n = tI/m). Output always takes place after the
first quadrant. If the output takes place differently, a greater track length must be defined
and the output cam placed accordingly.

® Non-integer division ratios lead to the cam track being dislocated on every axis rotation.

Use of cyclic output with track length = n x modulo length

If the track length is n times the modulo length, cyclic output allows a repetitive output of
output cam to be easily achieved on every nth rotation (e.g. an air nozzle, which is always
activated in the same angular range on every nth rotation).

Use of cyclic output with track length = 1/n x modulo length

A cycle scan rate is described using the example of a packaging machine with variable
product lengths.

A cam controller controls/triggers all machine functions through a machine cycle of 0-360°
(fed from left-hand area, see figure below). The product lengths may vary and are always
mapped at 360°.

The machine cycle is subdivided into four identical operation steps at an operating station
(right-hand area). The output cam is output cyclically for the operating station, with the track
length = 1/4 modulo length of axis. The output cams on a cam track define the operating
steps for one of the four identical feeds.

The advantage of this solution is that the product defaults are set in mm of the blister length
and calculation/mapping at 360° only has to take place once. In this example, one machine
cycle is used for four purposes. The same outputs are required for one use. Therefore, the
same configuration does not have to be performed four times. Rather, the repetition factor n
is calculated into the track length of the cyclically active track.

Feed fingers

‘—
. ;J Feed fingers
— ~
360° = 256 mm ~

Feedrate

S

Balancing loop 4x90° feed in period of
1x360° feed

Figure 3-19 Packaging machine with reduced cycle
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Example of a modulo axis with cyclic output

Table 3-7 Example of a modulo axis with cyclic output and track length < modulo length

Cam track data/Explanation Representation
e Modulo length: 360°
e Track length: 0-120°
e Output cam defaults: SOC=10°, EOC=20°

Output cam is output cyclically every 10-20°, 130-
140°, 250-260°, etc.

If the direction of movement is reversed at 50°,
for example, the 10-20° output cam will be output
again.
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Example of a modulo axis with non-cyclic output

The example (following table) below shows a modulo axis with non-cyclic output, next-track-
cycle start mode, and varying enable positions and axis reference positions.

e Enable A, axis reference position 0°, positive direction of rotation:
output cam A is output.
If the cam track is not exited, output cam A switches multiple times when the direction is
reversed. The cam track output is terminated on exiting the cam track.

e Enable A, axis reference position 240°, negative direction of rotation:
output cam C is output during the next cycle.

e Enable B, axis reference position 120°, positive direction of rotation:
output cam B is output.

e Enable C, axis reference position 240°, positive direction of rotation:
output cam C is output.

Table 3- 8 Example of a modulo axis with non-cyclic output and track length < modulo length

Cam track data/Explanation Representation
e Modulo length: 360°
e Track length: 0-120°
e Output cam defaults: SOC=10°, EOC=20° Enable A
e Start mode: with next track cycle

Output cam
(camType)

Enable B

Enable C

3.2.6 Cam track operating behavior

Changes made to the configuration and defaults of cam tracks or their associated axes
during operation affect the cam track, which is active at that time. This section briefly
describes the most important changes.

An explanation of how you can determine the status of single output cams and cam tracks is
also provided.

The values of system variables are stored in the userdefault array. This array is transferred
on using _enableCamTrack to activate a cam track. These defaults are configured during
cam track configuration or other values can be written to them dynamically in the user
program.
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See also
Changing output cams on a cam track during runtime (Page 87)
Changing the track length during operation (Page 88)
Changing the axis configuration when a cam track is active (Page 88)
Calling up the status of cam tracks and single output cams (Page 89)
3.2.6.1 Changing output cams on a cam track during runtime

Changing start and end positions of an output cam

The start and end positions of single output cams can only be changed by transferring the
new single positions to the userdefault array and using _enableCamTrack to activate the
changed array.

Validity of single output cams on a track

You can define whether single output cams on a track are valid or invalid. This enables you
to define whether single output cams should be output or not. If existing output cams are to
be activated on an already active cam track, the relevant
userdefault.singleCamSettings.cam.cam[0-31].validity system variable can be set with the
value YES or NO, and the _enableCamTrack system function must be executed.

When parameterizing the cam track in SIMOTION SCOUT, validity can be set during
configuration in the Default window and the Output cam data tab (see the Defining cam track
defaults section).

Disabling or enabling valid output cams of a cam track without reactivation via
_enableCamTrack (as of V4.1)

Valid output cams of a cam track can be quickly disabled or enabled via the enableValidCam
system variable without reactivation of the cam track via _enableCamTrack.

Default setting of the enableValidCam system variable is OXFFFFFFFF, i.e. all valid output
cams are enabled. By setting the bit of the relevant output cam, e.g. Bit_0 for output cam 0,
the valid output cam is enabled with 1 and disabled with O (e.g. only output cam 0 is disabled
with Ox FFFFFFFE).

Properties of enableValidCam:
® Value of enableValidCam is retained with reactivation by _enableCamTrack

® During system ramp-up or with _resetCamtTrack, enableValidCam is set to the default
setting OXFFFFFFFF.

® |nvalid output cams cannot be enabled via enableValidCam.

e System variable takes effect immediately without activation of the cam track.

Output Cams and Measuring Inputs
Function Manual, 11/2010 87



Cam Track TO - Part I/

3.2 TO Cam Track basics

3.2.6.2

3.26.3

88

Changing the track length during operation

The userdefault.camTrackLength system variable can be used to change the track length of
an active cam track during operation. Changes to a track length do not become effective until
the cam track is reactivated (_enableCamTrack). The track length of the cam track that is
already active remains unchanged unless it is overridden by the changed cam track.

Example of a changed track length
® 360° track length is changed to 400° and the new track is activated.
e Qutput cam defaults: SOC=310°, EOC=30°

Track length Track length
D — 0 to 360° —> — 0 to 400° —>

0 30 310 360 0 30 310 400

Figure 3-20 Changed track length with an effect on switching states

Changing the axis configuration when a cam track is active

Changing the axis configuration for an assigned, active cam track affects cam track
behavior.

Changing modulo length

Changing the modulo length of an axis does not affect the definition or behavior of a cam
track when it is enabled.

If the modulo length of an axis is changed, the conversion of the cam track on that axis is not
automatically adjusted. If necessary, when changing the modulo length, you must deactivate
the active cam track and activate it again, so that the axis can be mapped according to the
new modulo length.

Output-cam output is aborted if the modulo length on an axis is changed and the axis is
restarted.
Redefine axis

If the axis position is changed during operation, e.g. with _redefinePosition, the cam track is
aborted and restarted. The change is interpreted as a skip in the modulo range. The cam
track is mapped onto the new modulo range of the axis.
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3.264 Calling up the status of cam tracks and single output cams

You can detect the status of single output cams and cam tracks at any time via system
variables, and use the status in the user program.

Table 3-9 Status and position of cam tracks and single output cams

System variable Meaning Description

control Functional status of Cam The variable displays the state of the cam track. For example, it can
Track TO be active, inactive or waiting for the next cam track cycle.

state Output status The variable displays if cam track output is in an ON or OFF state.

singleCamState Status of single output cam | The singleCamState system variable is used to read out the status

of single output cams. The variable consists of a 32-bit array, in
which the lowest bit (bit0) represents output cam O.

camTrackPosition Position of the cam track The camTrackPosition system variable is used to read out the actual
position of a cam track operation within a cam track cycle.

The cam track position is required, because the actual track position
of a cam track cannot be determined by means of the axis position
of a modulo axis (as, for example, the track length could be longer
than the modulo range of the axis).

The detected value always lies between the start (always "0") and
end (defined by the cam track length) of the track.

3.2.7 Inverting a cam track

If the application requires, you can invert the cam track's activation level. The Cam Track TO
retains its positive logic. The cam track switches at level 1 or high.

You can set the inversion via the OctTechnologicalCfg.invertOutput configuration data
element or in the Configuration window of the cam track. The TO must be restarted in order
for a change to be made.

3.28 Effect of cam track parameters on mapping

This chapter uses examples to explain the effect of configuration changes on cam track
mapping onto an axis.

See also
Basic mapping of a simple cam track (Page 90)

Advanced mappings with shifted output cam positions (Page 91)
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3.2.8.1 Basic mapping of a simple cam track

One cam track with the following data is given.

® Three position-based cams (10-20; 30-50; 60-90)
e Activation mode: Non-cyclical cam track activation
e Start mode and stop mode: Effective immediately
® Track length: 100

e All other user-default variables are the default setting unless another setting is mentioned

explicitly.

| —— | 1 T T T T T T T T T T T T T T T T 1T
0 50 100 150 200 250

Display of given cam track with modified axis reference position, activation mode, and track

length

e Activation mode: Cyclic
| —— | 1 [ | 1 | — | 1
0 50 100 150 200 250

e Activation mode: Cyclic

® Axis reference position: 20
[ B | 1 | — | 1 | — | |
0 50 100 150 200 250

e Activation mode: Cyclic

® Axis reference position; 20

® Track length: 130
N B R | 1 T T T 1 I | 1 I —
0 50 100 150 200 250

The following applies:

® A change of axis reference position causes a change in the cyclic and non-cyclic mode.
The cam track is offset once.

® A track length change only affects the cyclic mode and causes an offset in the cam track
cycle.
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Display of given cam track with modified start/stop mode
e Start mode: Effective immediately
e Position of axis on which _enableCamTrack occurs: 40

® Position at which _disableCamTrack occurs: 170

Activation mode: Cyclic

0 50 100 150 200 250
e Start mode: Immediate for inactive output cam track output
® Position of axis on which _enableCamTrack occurs: 40
T T 1 T 1 1 T T 1 1 T 1T 1T T T T T T T T T T
0 50 100 150 200 250
3.28.2 Advanced mappings with shifted output cam positions

The following chapter presents examples of a cam track with shifted single cams, i.e. when
they are mapped onto the axis, single cams are shifted to another position if they are defined
outside the track length.

One cam track with the following data is given.

® Three position-based cams (30-60; 110-120; 170-190)
® Track length: 100
® Axis reference position: 0
® All other user-default variables are the default setting unless another setting is mentioned
explicitly.
Mapping Mapping
e SR e SN
ot e B )
| L 1
N I 1 T T 1 L I | 1
0 50 100 150 200
Single output cams of the cam track are mapped onto the track
length and the position is recalculated. A new output cam track
results.
N I N B I | 1 1 T 1T T T T T T
0 50 100 150 200

Output Cams and Measuring Inputs

Function Manual, 11/2010

91



Cam Track TO - Part I/

3.3 Configuring the TO Cam Track

Display of given cam track with modified activation mode and axis reference position

e Activation mode: Cyclic

L | [ I L [ I T T T 1
0 50 100 150 200

® Mode: Cyclic
® Axis reference position: 20

® Position at which _disableCamTrack occurs: 150

0 50 100 150 200

3.3 Configuring the TO Cam Track

This chapter describes typical operations used when working with the Cam Track technology
object.

See also
Inserting cam tracks (Page 92)
Parameterizing the Cam Track technology object (Page 93)
Using expert list for cam tracks (Page 94)
Configuring a cam track (Page 94)
Defining cam track defaults (Page 97)
Determining derivative-action times for cam tracks (dead time compensation) (Page 107)

Using HW enable for cam tracks (Page 109)

3.3.1 Inserting cam tracks

Note

Before you insert a cam track, the axis or external encoder to which the cam track is
assigned has to be created.
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To insert a cam track:

1. In the project navigator, highlight the OUTPUT CAMS folder under the relevant axis or
external encoder.

2. Select Insert > Technology object > Cam track or double-click Insert cam track in the
project navigator under the axis or external encoder in the OUTPUT CAMS folder. The
Insert cam track window appears.

3. Enter a name for the cam track. You can also enter a comment.
Names must be unique throughout the project. For this reason, all the existing output
cams are displayed under Available cam tracks.

4. Confirm with OK. In the working area, the window for the configuration is displayed and
the created cam track TO is shown in the project navigator.

3.3.2 Parameterizing the Cam Track technology object

General information about configuration data and system variables
Two data classes are distinguished when parameterizing a TO.

Configuration data define the principal functionality of a TO. They are set within the object
configuration framework with the SCOUT engineering system and are not normally changed
during runtime.

System variables provide status data of the TO for the user program and a parameterization
interface on the TO. System variables can be changed during runtime.

Note

For more information about technology objects, refer to the SIMOTION Motion Control Basic
Functions functional description.

To parameterize a cam track

1. In the project navigator under the OUTPUT CAMS folder, find the cam track technology
object (TO) that you want to parameterize. Double-click the cam track TO to display the
associated objects.

2. Double-click Configuration or Default in the project navigator. The window appears in the
working area.

— Configuration (see the Configuring a cam track section):
Define the values for the configuration data of the cam track here. This includes, for
example, output cam type.

— Default (see the Defining cam track defaults section):
Define the cam track defaults of the system variables here. This can include, for
example, cam track and output cam data.

3. Changing configuration data and defaults
4. Click Close to accept the changes.

5. Repeat steps 2 to 4 for all objects in which you want to change the configuration data and
defaults.
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3.3.3 Using expert list for cam tracks

Parameters required for standard SIMOTION applications (configuration data and system
variables) are parameterized in the Cam Track TO directly by means of screen forms or are
defined automatically.

It may be necessary to change automatically-defined parameters for special SIMOTION
applications. These configuration data and system variables can only be displayed and
changed in the expert list.

Note

For more information about working with the expert list, refer to the SIMOTION Motion
Control Basic Functions functional description.

3.34 Configuring a cam track

In the Configuration window, define the configuration data values for the cam track.

Double-clicking in the project navigator below the cam track on the Configuration element
displays the window in the working area.

D455.Cam_track_1 - Configuration 10| =l

Configuration | |ritz |

Marme: Il:am_tlack_1

Proc. cycle clock: IIF'D ﬂ
Dutput cam type: IF'nsitinn-based cam j
Type of output cam walues ISetpoints j

[ Inwvert cam track signal
Leave non-cyclic activated cam track outzide of the track range activated:

IYes ﬂ

v &ctivate output

Cam output an:

€ Cam output [Cak)]
[TM15/17, D4x5-2)

" Fast digital output [DO]
[Ddsw, C240)

' Standard digital output (D)
[standard DO, e.q. ET200, Tk31)

Dutput: |5|N.-’-‘«MICS_Integrated.I:ontlol_Uni....Bit_D |_|

- Cloze | Help

Figure 3-21  Output cam configuration using the example of a position-based cam
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You can set the following parameters:

Table 3- 10 Cam track configuration data

Field/Button Significance/Note

Name The name of the created cam track is displayed here.

Output cam type Choose the type of output cam used on the track in Output cam type.
(see the Output cam Position-based cam

types of the single output | (default value)

cams on a track section)

The switching signal is active when the position of the axis lies between two markers (start and
end position).

Time-based cam

The switching signal is on for a specific period of time after reaching the switching position
(start position).

Time-based cam with maximum ON length

A maximum ON length can also be defined for time-based cams. This means that the time-
based cam is deactivated once it has covered the maximum length, even though the
parameterized time has not yet expired.

Processing cycle clock

Choose Processing cycle clock to select the system cycle clock used to update the output cam
signal at the output or in the system variables.

The output cam calculations are performed in the IPO or IPO2 cycle clock, or the position
control cycle clock. The processing cycle clock is set in the configuration by means of the
OctBaseCfg.taskLevel configuration data element.

IPO
(default value)
The output cam signal is updated in the interpolator cycle clock.

IPO2
The output cam signal is updated in the interpolator cycle clock 2. The IPO2 cycle clock length
is at least twice that of the IPO.

Position control cycle clock
The output cam signal is refreshed in the position control cycle clock.

The following configurations of the processing cycle clock are possible:
e Axis in IPO cycle clock and output cam in IPO2 cycle clock
e Output cam in position control cycle clock and axis in IPO or IPO2 cycle clock

It is not possible to configure the axis in the IPO2 cycle clock and the output cam in the IPO
cycle clock.

Note:

When the position control:IPO ratio is * 1:1, then the greatest possible accuracy for the
calculation is reached for "output cams related to position value" when the position control
cycle clock is set as the processing cycle clock for the cam track TO.

Type of output cam value

Select the position value that is the reference for the output cam during processing.

Setpoints

(default value)

The output cam refers to the current setpoint during processing. With regard to output cam
values at the setpoint, the output cams are output delayed by one cycle because the setpoints
are also only output and can therefore only take effect in the next cycle.

This also relates to displaying the output cam status.

Actual values
The output cam refers to the current actual value during processing.

Activate output

Activate the checkbox if the output cam signal is to be applied to a digital output. Parameters
are displayed.

Output Cams and Measuring Inputs

Function Manual, 11/2010

95



Cam Track TO - Part I/

3.3 Configuring the TO Cam Track

Field/Button

Significance/Note

Cam output on

cam output (CAM)

If the output check box is activated and the cam output (CAM) radio button selected, the
output cams are output on the basis of an internal time stamp.

The temporal resolution of cam output depends on the hardware used. In the case of D4x5-2
and the TM17 high feature, the resolution is e.g. 1 ps.

Hardware supported:

e SIMOTION D4x5-2 (X142)

e TM15, TM17 high feature

The 1/0 channel must be configured as CAM.

For more details, see cam output types. (Page 18)
Note

Cam output (CAM) or high-speed digital output (DO) are also known as high-speed, hardware-
supported output cams.

High-speed digital
output (DO)

If the output check box is activated and the "High-speed digital output (DO)" radio button

selected, the output cam is output via onboard outputs of the SIMOTION CPU. Output is via a

hardware timer, which achieves cam output with a temporal resolution < position control cycle

clock.

The time that it takes for the axis to reach the output cam switching position with reference to

the processing cycle clock is calculated by linear extrapolation. Calculated from the beginning

of the 1st position control cycle clock, the output cam function is triggered by a hardware time

when this time is reached.

Hardware supported:

The onboard I/O of the following CPUs is used:

e SIMOTION D4x5-2 (interface X142), 8 high-speed cam outputs, V4.2 or higher (The I/O
channel must be configured as DO)

e SIMOTION D4x5 (interface X122, X132), 8 high-speed cam outputs, V4.1 or higher (The
I/O channel must be configured as DO)

e SIMOTION D410 (interface X121), 4 high-speed cam outputs, V4.1 or higher (The I/O
channel must be configured as DO)

¢ SIMOTION C240, C240 PN (interface X1), 8 high-speed cam outputs

For more details, see cam output types. (Page 60)

Note

Cam output (CAM) or high-speed digital output (DO) are also known as high-speed, hardware-
supported output cams.

Standard digital
output (DO)

If the output check box is activated and the "Standard digital output (DO)" radio button
selected, the output cam is output in the position control cycle clock.

The temporal resolution of cam output is usually reduced by the output cycle of the I/O used.
Hardware supported:

e Onboard outputs (SIMOTION D, Controller Extension CX, SINAMICS Control Unit CU3xx)
e Centralized I/0 (SIMOTION C)

¢ Distributed I/0 via PROFIBUS DP/PROFINET IO (e.g. ET 200, ...)

e Drive /O TM15, TM15 DI/DO, TM17 high feature, TM31, TM41, TB30

For more details, see cam output types. (Page 60)
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Field/Button

Significance/Note

Output

The output can be symbolically assigned via the assignment dialog (see the Chapter entitled
Symbolic Assignment (from V4.2 onward) in the Motion Control Basic Functions manual) using
the J button in the Output field (symbolic assignment is activated by default in projects as of
V4.2).

If symbolic assignment is not active or if the CPU version < V4.2, a physical output is assigned
by entering the HW address and bit number in the Output field.

Enter the logical HW address of the output to which the output cam signal is to be applied.
Only the output cam signal may be present at this address. If other objects are already using
this output, an error occurs that is reported following downloading into the target system. The
logical HW address must be located outside the process image and therefore be greater than
63.

For details see Cam output types (Page 18)

Button for opening the assignment dialog (see the Chapter entitled Symbolic Assignment (from
V4.2 onward) in the Motion Control Basic Functions manual). Select a parameter or an
address in the assignment dialog.

Displays whether offline data or online data is shown
o Blue field = offline display
¢ Yellow field = online display

3.3.5 Defining cam track defaults

You can define defaults for every cam track. These values are stored in system variables
and can be changed by programs.

Double-clicking in the project navigator below the cam track on the Defaults element displays
the window in the working area.

See also

Track data (Page 98)
Output cam data (Page 100)
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3.3.5.1 Track data

The defaults for the track system variables, e.g. track length, are displayed in the Track Data
tab.

Track data I Dulped cam data |

Output cam bype: J_.'>-'iJ|l'.lJ.LF!.' cam j
Activalion mode: |D,-:ic cam tack, ackivalion =|
Start mode: |Effective immediately [
Stop mode: |Effeciive inmediately |

" Track length; |1UU.U mm
o] ] [Z] 5] [n]
L

Axis reference posion:
100 mm

Activalion ime: [eactivation time:
oo P 0.0 2

Hypsteresziz: I'5 0 i

Cloze | Help

Figure 3-22 Cam track data using the example of a position-based cam

You can set the following parameters:

Table 3- 11 Defaults for cam track data

Field/Button Significance/Note

Output cam type Output cam type displays the type of output cam selected for the cam track in the Configuration
window.

Activation mode Cam tracks can be output in a cyclic or non-cyclic mode.

(See the Output Cyclic cam track activation

activation mode The cam track's track length is mapped from the axis reference position and continued/repeated

section) cyclically.
Non-cyclic cam track activation
Cam track is mapped from the axis reference position, output once, and terminated automatically
after exiting the cam track or remains active in the axis range. This setting depends on the value of
the octBaseCfg.disableOutOfTrackRange configuration data element.
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Field/Button Significance/Note

Start mode The start mode (startMode) is used to define when the cam track should become effective after

(See the Start mode activation, or how tracks should be changed.

and stop mode Last programmed value

section) The last programmed start mode is active. If a start mode is not programmed, the user default
setting is used.
Effective immediately
Track becomes active immediately. If an output cam (or time-based cam) is defined or active at the
current position of the old track, the output is aborted. The new track is enabled without delay (as
quickly as possible). This enables high-speed exchange of cam tracks.
Immediately with inactive cam track output
Changeover is made to the new cam track if no single output cam is active (any longer) on the old
cam track. An active (output) single output cam on the old cam track is still output completely.
With next track cycle
The track becomes active at the next track cycle. Immediately the first output cam on the new track
switches, a changeover is made to the new track. Up to that point, a time-based cam on the old
track is output.

Stop mode The stop mode (stopMode) is used to define the behavior of the cam track on deactivation.

(See the Start mode | Last programmed value

and stop mode The last programmed stop mode is active. If a stop mode is not programmed, the user default

section) setting is used.

Effective immediately
Track is deactivated immediately. If an output cam (or time-based cam) is defined or active at the
current position of the track, the output of output cam is aborted.

Immediately with inactive cam track output
If no single output cam is active (any longer), the active cam track is stopped. An active (output)
single output cam is still output completely.

At cam track end
Track is deactivated at its end. Immediately the final output cam on the track switches, the track is
deactivated. Up to that point, a time-based cam on the track is output.

Track length

Enter the track length. The track length is calculated from the start of the cam track to the end of
the cam track.

Axis reference
position

(See the Cam track
features section)

The axis reference position is used to define how the cam track is mapped on the axis, or from
which axis position the cam track should be output.

Axis modulo length

(See the Relation of
track length, modulo
length, and activation
mode section)

The modulo length of the axis, which the cam track is linked to, is displayed here. The modulo
length does not have to be identical to the track length. To change the modulo length of the axis,
you must work through the axis wizard.

It is only displayed when the axis is configured as a modulo axis.

Activation time

(See the Actuation
times (activation
time/deactivation
time) section)

Enter the activation time here. The output cam switching time is set to the point when the start
position is reached, plus this period. The output cam position is adapted dynamically. This allows
you to compensate for propagation delays.

If a negative value is entered as an activation time, the switching signal is activated before the start
position is reached.
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Field/Button Significance/Note

Deactivation time Enter the deactivation time here. The output cam switch-off time is set to the point when the end
position is reached, plus this period. The output cam position is adapted dynamically. This allows
you to compensate for propagation delays.

If a negative value is entered as a deactivation time, the switching signal is activated before the
end position is reached.

Hysteresis Enter a range for the hysteresis here. The output cam does not change its switching state in this
(See the Hysteresis | defined range around the switching position even under changed switching conditions. This
section) prevents a repeated change of the switching state.
3.35.2 Output cam data

The defaults for system variables of single output cams on a track, e.g. starting and end
position, are displayed in the Output Cam Data tab.

Track data  Output cam data I

Jip. cam lype: II-Ds:iJn-t\J;cd cam _ﬂ
Ourtput cam Scope Start position End position I 1=
[1] [E5] 100 20.0
1 5] 40.0 0.0
z [ 700 300
3 ] (1] 0.0
4 | 0.0 0.0
5 O 0.0 0.0
3 | 0.0 0.0
7 [l 00 0.0
8 [} ] 0.0
a ] 00 00
10 O 0.0 0.0
1 ] 00 00
12 O 00 0.0
13 [} ] [T
14 | (] 00
15 O 00 0.0
16 | [} 0.0
17 [ 0.0 0.0
18 [} 0.0 0.0
19 | 00 00
20 O 00 0.0
21 | 00 0.0
22 O 0.0 0.0 o
23 [} 0.0 0.0
24 | 00 0.0
25 [} [] 0.0
26 00 0.0
v E nn nn ﬂ

Ciosa | Help

Figure 3-23 Cam track output cam data, position-based cam example
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You can set the following parameters:

Table 3- 12 Cam track output cam data defaults

Field/Button Meaning/Note

Output cam The output cam number (0 - 31) is displayed here. Each track can have up to 32 output cams.
(camType)

Validity Select this checkbox, if you want to set the output validity of single output cams on a track. If the

box is activated, the output cam will be output, along with the track. If it is not activated, the output
cam is not output.

Starting position

Enter the starting position of the output cam.

End position

Enter the end position of the position-based cam here.

Last programmed ON
duration

(See Section Time-
based cam)

Enter the ON duration for time-based cams here. The output cam switches off once the
parameterized time has expired.

Max. ON length

(See Section Time-
based cam with
maximum ON length)

Enter the maximum ON length for time-based cams with maximum ON length here.

3.3.6 Configuring cam tracks on SIMOTION D4xx onboard

Output cams and cam tracks can be configured for standard outputs, or as high-speed,
hardware-based output cams / cam tracks.

Cams can be configured on SIMOTION D4xx onboard as follows:

1.

In the project navigator, switch to the control unit via SINAMICS_Integrated >
Control_Unit.

Double-click Inputs/outputs below the control unit. The window appears in the working
area.

Switch to the Bidirectional digital inputs/outputs tab.
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4. Click the button to switch between the input and output for the digital inputs/outputs (DO8
to DO15). In each case, switch the DI/DO to the output you wish to use as the output of
output cam. The designation at the terminal strip of DI or DO switches to DO. Outputs of
the output cam can only be used if they have been defined as an output. DOS8 is
configured as output in the figure. For the output, select the DO (SIMOTION) setting.

Note

Mixed use of the SIMOTION D4xx DI/O as high-speed outputs (of output cams) and
inputs of measuring inputs is possible.

Optimize view [

w122

5 : —O-

. DI 8 ‘f&%%mn =
. : —Of

L] ‘4_5%%%»@ =

Figure 3-24 SIMOTION D4xx digital inputs/outputs

Click Close.
Insert a new output cam or a new cam track or use an existing one.

Parameterize the TO Output Cam / Cam Track

© N o o

Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.

9. For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used. Should you wish
to configure a high-speed output cam, select the Activate output check box and select the
High-speed digital output (DO) radio button.

10.Assignment of an output to an output cam/cam track is supported as of V4.2 using
symbolic assignment (see the Chapter entitled Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

11.Click OK to close the window and select Project > Save.
To determine the logical hardware address for outputs on SIMOTION D4xx onboard (only if
symbolic assignment is not activated)

1. In the project navigator, below the SIMOTION D device, select SINAMICS_Integrated >
Communication > Message Frame Configuration.

2. Double-click Configuration and, in the window which appears, select the tab IF1:
PROFIdrive PZD message frame. The components are displayed there with address
range (input/output data).
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Select SIEMENS message frame 390, 391 or 392 as message frame type. A maximum of
eight output cams can be configured for each message frame. The number of DI/DO is
limited to eight, i.e. only two output cams can be configured for message frame 392 if you
are already using six measuring inputs. Therefore consider whether you also want to use
measuring inputs during the message frame selection.

IF1: PROFIdive PZD messar ge frames |
Communica tion in terface: PROFIEUS - ONBOARD [cpclic)
The PROFlsafe communication i perfarmed via this interface
The PROFIdive messags frames of the dive objects are transfermed in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Output data
object | Drive object | -No. Message frame type Length | Adaress | Lengtn | agaress | SIMOTIOH Objekt Y |
1 [ Control_Unit 1 e 2 256 259 2 256,253 |--- vI
2 Drive_1 3 Free telegram configuration with BICO o —— o —— -
3 | Supply_1 2 Free telegram configuration with BICO ] i — ] — — |-
without PZD= (no cyclic data
Adap! message frame configuration  + | Interconnec! tions/diagnostics | Align message frame with Hw Config: Set up addiesses |
| cese | hen |

Figure 3-25 Determining the hardware address of the components

Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If there are
question marks in the fields instead of I/O addresses, you must also perform an
alignment.

Now calculate the HW address by adding the base output address (first value of the
output data) of the Control Unit to the offset (for example 298 + 3 = 301). The offset
always has the value 3.

. You will find the bit number in the following table.

Table 3- 13 Bit numbers for D410 and D4x5

Output D4x5 Output D410 Bit number
X122.7 (DI/DO 8) X121.7 (DI/DO 8) Bit 0
X122.8 (DI/DO 9) X121.8 (DI/DO 9) Bit 1
X122.10 (DI/DO 10) X121.10 (DI/DO 10) Bit 2
X122.11 (DI/DO 11) X121.11 (DI/DO 11) Bit 3
X132.7 (DI/DO 12) - Bit 4
X132.8 (DI/DO 13) - Bit 5
X132.10 (DI/DO 14) - Bit 6
X132.11 (DI/DO 15) - Bit 7

Note

In the case of versions earlier than V4.2, when using 39x message frames, the onboard
D4x5 outputs are to be assigned exclusively to SIMOTION.
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3.3.7 Configuring cam tracks on SIMOTION D4x5-2 onboard

With

Propetties - I/0 - (R0,/52.17) |

Addr

IMAOUT Irwerter Furction D - filter time: Logical addr.

3

4
]

o

-

DI 4
sto——— — oi =] iz Pl 664

SIMOTION D4x5-2 the outputs on the interface X142 are used for cam output

1. The Inputs/outputs X142 entry in the project navigator can be used to open the
configuration screen in HW Config.

2. For the selected I/O channel, select Output cam as the function.

Note

If you do not use any symbolic assignments (see the Chapter entitled Symbolic
Assignment (from V4.2 onward) in the Motion Control Basic Functions manual), then you
must note the logical address. (see Figure 1/0O Properties) This address must be
configured at the TO output cam

BIIRS Channels 0-7 |

w142

[B1N1]
H.A ——b—B—IMeasuring irpLt x| &= _.'—|125 it VI Fi BE.D

Do i
H.A ——<—B—|Dulput cam ﬂ I PO EB.1
H) M
Lo 2 I
o—e—1 — oo =] Py B2
Dl 3
o o -]

7 et

Pl BE.3

7 et

DIG

@——-B—h)l =] o T Ml EGE
DI 7

Ho——1 — ol =l 125 Pl 667

HCA ) (et

-
I jv
2 —LE—M =] 1z - Pl E&S
I jv
I jv

Cancel Help

Figure 3-26  1/O Properties
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3. Click OK.
Insert a new output cam or a new cam track or use an existing one.

Parameterize the TO Output Cam / Cam Track

o a A

Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.
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7.

9.

3.3 Configuring the TO Cam Track

For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used.

Should you wish to configure a high-speed output cam, select the Activate output check
box and select the Cam output (CAM) radio button.

. Assignment of an output to an output cam/cam track is supported as of V4.2 using

symbolic assignment or by entering the HW address.

Click OK to close the window and select Project > Save.

3.3.8 Configuring cam tracks on a TM15/TM17 High Feature

1.

In the project navigator, below the input/output component (TM15/TM17) that you want to
use, double-click the entry Inputs/outputs. The Bidirectional Digital Inputs/Outputs window
is displayed.

. For the selected 1/0 channel, select Output cam as the function.

Note

If you do not use symbolic assignment (see the Chapter entitled Symbolic Assignment
(from V4.2 onward) in the Motion Control Basic Functions manual), then you must note
the offset (e.g. 3.1).

3. Insert a new output cam or a new cam track or use an existing one.

4. Parameterize the TO Output Cam / Cam Track

5. Double-click Configuration below the output cam or the cam track in the project navigator.

The Configuration window appears in the working area.

For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used.

Should you wish to configure a high-speed output cam, select the Activate output check
box and select the Cam output (CAM) radio button.

. Assignment of an output to an output cam/cam track is supported as of V4.2 using

symbolic assignment (see the Chapter entitied Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

Click OK to close the window and select Project > Save.
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To determine the logical hardware address for TM15/TM17 High Feature outputs (only if
symbolic assignment is not activated)

1.

In the project navigator, below the SIMOTION device or the SINAMICS drive unit

- for SIMOTION D, select: SINAMICS_Integrated > Communication > Message Frame
Configuration

- for SINAMICS S/G drive unit (position axis only): Communication > Message Frame
Configuration

Double-click Message frame configuration and, in the window which appears, select tab
IF1: PROFIdrive PZD message frame. The components are displayed there with the
address ranges (e.g. TM17 output data 304 to 315).

IF1: PROFldiive PZD message frames |
Communical tion il terface: PROFIEUS - ONBOARD [cpclic)
The PROFlsafe communication is perfarmed via this interface
The PROFIdiive messags frames of the dive objects are transfermed in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Output data
Object | Drive object | -Ho. Message frame type Length | adaress | Lengtn | Address | SIMOTION Objekt Y |
1 | Control_Unit 1 SIEMERS telegr: 390, PZD-2/2 Ee 2 256, 253 2 256,253 |--- - I
2 Drive_1 3 Free telegram configuration with BICC o — o —— -
3 | Supply_1 2 Free telegram configuration with BICO ] J— ] — — |-
without PZDs (no cyclic data
Adapt message frame configuration | Interconnec! tions/diagnostics | Align message frame with Hw Config Set up addiesses |
| cese | hem |

Figure 3-27 Determining the hardware address of the components

Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If question
marks are entered in the fields instead of /O addresses, either alignment has not yet
taken place, or the address is not recognized by SIMOTION SCOUT. In this case, you
must perform an alignment.

Now calculate the HW address by adding the base output address (first value of the
address range) of the TM to the offset (e.g. 304 + 3 = 307).

The bit number is defined by means of the offset. For example, an offset of an output cam
on DO1 of 3.1 results in a bit number of 1.
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3.39 Configuring cam tracks on SIMOTION C240

1. Insert a new output cam or a new cam track or use an existing one.
2. Parameterize the TO Output Cam / Cam Track

3. Double-click Configuration below the output cam or the cam track in the project navigator.
The Configuration window appears in the working area.

4. For high-speed, hardware-supported output cams, you can achieve an output accuracy
exceeding the position control cycle clock based on the hardware used. Should you wish
to configure a high-speed output cam, select the Activate output check box and select the
High-speed digital output (DO) radio button

5. Assignment of an output to an output cam/cam track is supported as of V4.2 using
symbolic assignment (see the Chapter entitied Symbolic Assignment (from V4.2 onward)
in the Motion Control Basic Functions manual) or by means of entering the HW address.

6. Click OK to close the window and select Project > Save.

3.3.10 Determining derivative-action times for cam tracks (dead time compensation)

Depending on the system and the device, there is a certain time between the setting of a
cam output by the program and the actual reaction of the actuator (e.g. solenoid valve). This
time is called dead time and depends, for example, on the load-dependent delay times of a
digital output, the switching properties of a valve, etc. Usually the exact value for the dead
time is not known and can therefore be determined empirically through measurements.

In order that an output cam switches at the correct time, the dead time must be
compensated by specifying a derivative-action time, which offsets the cam output by the
dead time. Whereby it must be taken into account that the derivative-action times for
switching an actuator on and off are usually different.

The empirical determination of the dead times using a difference measurement as an
example.

Note

The procedure applies not only to output cams, but also to cam tracks. However, with cam
tracks you can only specify a derivative-action time for the entire cam track.

Example

Lines of glue are to be applied to a product at a defined position and with a fixed length. The
glue output is controlled by an output cam or a cam track. The glue is output from the start of
output cam (switch-on point) to the end of output cam (switch-off point). The offset of the
begin and end of output cam with respect to the velocity can be observed on the length and
position of the glue line on the product (see figure). The figure below shows the line of glue
for two velocities (v1, v2) with v2 > v1.
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[ — @ Output cam controls start and

end points of glue application

@ "@®
0]

XA1

XE1
= ~
XA2 XE2
/ / @ Glue application to product via
glue nozzles. Shown with
AXE different velocities (V1-V2)

AXA

Figure 3-28 Offset of the output of output cam through dead times (dead time compensation)

Procedure:

1.

Set all actuation times for start of output cam (activation time) and end of output cam
(deactivation time) to 0.

Define the velocities for which the positions are to be determined. You should select two
velocities that correspond to velocities that occur during production (e.g. minimum and
maximum velocity).

Start the application and determine the start positions (xa1 and xa2) and end positions (xe1
and xez) of the line of glue for the velocities v1 and va.

Note

To increase the accuracy, you can perform several comparison measurements and use
the average measured values.

You can determine the actuation times for the output of output cam using the following
formula.

tactivation = AS/AV = (Xa2-Xa1)/(V2-V1)
tpeactivation = ASIAV = (Xe2-Xe1)/(V2-V1)
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3.3.11

See also

3.3 Configuring the TO Cam Track

5. Enter the calculated actuation times as activationtime for the start of output cam and as
deactivationtime for the end of output cam. Note that the actuation time must be entered
as a negative when the output time is to be before the programmed output cam switching
time.

6. After you have determined the activation time and the deactivation time for the output of
output cam, you should perform a control measurement and check the result.

Note

Depending on the application, it may be, e.g. with eccentric presses, that there is no
linear relationship between dead time and velocity (e.g. non-linear response of an applied
brake). You have to dynamically adapt the dead time to the respective velocity for these
applications. This can be implemented in the application with a user program. After the
actuation time has been changed, you have to activate the output cam again with
_enableOutputCam or the cam track with _enableCamTrack.

Using HW enable for cam tracks

You can make cam track output dependent on a hardware-based enable (only with the TM17
High Feature). The cam track is, for example, output cyclically on the TM17 High Feature.
The enable signal (level or edge-controlled) triggers output of the cam track on the TM17
High Feature.

A Measuring Input TO can be configured to implement an edge-controlled enable on the
enable input of the TM17 High Feature. Once the configured measuring signal drops in, the
cam track is enabled at the output of the TM17 High Feature.

A HW enable can be configured for Cam Track TOs, as well as Output Cam TOs. The
procedure to be used is described below using the example of a Cam Track TO. Subject to
any stated restrictions, this procedure is also used for Output Cam TOs.

Note

A HW enable can only be used if the "High-speed output cam on TM15/17" option is
activated for the Cam Track TO or the Output Cam TO (see Section Configuring cam tracks
for HW output cams).

Note

For more information about HW enable input, see the 7erminal Modules TM15/ TM17 High
Feature Commissioning Manual.

Absolute level-controlled (TM17 High Feature) (Page 110)
Absolute edge-controlled (TM17 High Feature) (Page 111)
Setting (overriding) the enable via a program (Page 112)
Relative edge-controlled (Page 113)
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3.3.11.1
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Absolute level-controlled (TM17 High Feature)

Required configuration for level-controlled HW enable
® Cam track TO or output cam TO configured

e Digital output on TM17 High Feature parameterized for cam track output, and level-
triggered enable set at this output. The appropriate enable input for the enabling signal is
parameterized automatically.

e Digital output configured for cam track output (HW address)

® Cam track TO or output cam TO must be active.

Level-controlled enable procedure

For cam tracks with a level-controlled enable, output cams are output for as long as the cam
track is active in the TO (set with the _enableCamTrack command) and as long as a HW-
enable enabling signal, which has been parameterized on the TM17 High Feature, is
present. This means that a cam track can also be output multiple times with a continuous
enabling signal. An output cam, which is already active, is still output even if the enable is
deactivated.

An output cam cannot be activated until a HW enabling signal is present at the TM17. If the
enable takes place within an output cam, it is not output. Subsequent output cams are,
however, output. This can be parameterized in the track enable of the TO (see the Start
mode and stop mode section).

It is also possible to execute the output with inverted logic, i.e. the enable input on the TM17
can be operated inversely and then works in LOW-active mode.

Output Cam TO ‘ —_— ——
Status of Cam Track TO CcT m
enable ! 1 L
‘T o
DI b
' ! Lo
e - L o UL
DI p DO A
TM17 High Feature

Figure 3-29  Schematic representation of a level-controlled HW enable

Note

With level-controlled HW enables, the state system variable does not indicate the status of
the output (DO), but rather the status of the cam track signal (C-TS).

Determining the status of the enable

The 1/O area of the digital input for the enabling signal is used to determine the status of the
enable. For more information, see the Terminal Modules TM15/TM17 High Feature
Commissioning Manual.
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3.3.11.2 Absolute edge-controlled (TM17 High Feature)

Required configuration for edge-controlled HW enable
® Cam track TO or output cam TO configured

e Digital output on TM17 High Feature parameterized for cam track output, and edge-
triggered enable set at this output. The appropriate enable input for the enabling signal is
parameterized automatically.

® Measuring input configured (measuring range, edge, operating mode of measurement
once)

e Digital output on the TO configured for cam track output (HW address)

® Cam track TO or output cam TO must be active.

Evaluating edges for the measurement

For the measuring input, only the measurement once mode is permitted with the following
edge detection:

® Rising edge
® Falling edge
e Both edges

A measuring of both edges, first rising and both edges, first falling and the cyclic measuring
mode is not supported.

Edge-controlled enable procedure

In the case of edge-controlled HW enable inputs, the cam track is output when the track is
active (_enableCamTrack command set) and the configured edge has been detected by the
configured measuring input at the TM17 High Feature input. This edge enables the hardware
gate for outputting the active cam track. The edge is detected in the configured measuring
range (if configured) or with _enableMeasuringlnput (without measuring range) on the
measuring input.

The measuring range operates with IPO/IPO2 or position control cycle clock resolution, and
the enable input (measuring input) with 1 pys. The enable signal position can be evaluated in
the usual way using the measuring input.

An output cam cannot be controlled until a HW enabling signal is present at the TM17 High
Feature (edge). If the enable takes place within an output cam, it is not output. Subsequent
output cams are, however, output.

As soon as a new measurement job is transmitted (measuring input activated) or a new
measuring range begins, the enable for the active output is reset.

To achieve quick response times, the cam track is continually output by the TO (cyclic cam
track output), i.e. all output cams are transferred to the TM17 High Feature.

In principle, non-cyclic cam track output is possible (e.g. if a HW enable is coupled to a SW
enable). The cam track is then only output once after the HW enable.
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Measurement job or Measurement job or
Start-of-scale value of Start-of-scale value of
measuring range measuring range

Measuring Input Cam Track TO CT:
technology object Output Cam TO .
L » cT _ DI
Y Enable : | [
" ) (status) T b
easure T T L
value _rL DI DO E E E
Edge DO ‘—'_I L I—'—

T™M17

/

Hardware gate
enable

Figure 3-30  Schematic representation of an edge-controlled HW enable

Note

With an edge-controlled HW enable, the state system variable does not indicate the status of
the output (DO), but rather the status of the cam track signal (C-TS).

Determining the status of the enable

The 1/O area of the digital input for the enabling signal is used to determine the status of the
enable. For more information, see the 7Terminal Modules TM15/TM17 High Feature
Commissioning Manual.

3.3.11.3 Setting (overriding) the enable via a program

It is possible to set the HW input of the enable for the cam track via a SW enable signal. For
this, you have to access the HW input directly via its address in the user program and set the
bit.

e | evel-controlled:
Enable, as long as the bit is set (functions as enable input). This can be achieved by
logically ORing the SW enable and enable input (i.e. the enable can also be active
"outside of" the SW enable, if the enable input is active).

e Edge-controlled:
Enable is set as long as the bit is set, irrespective of the measurement jobs on the
Measuring Input TO.
If the measured-value edge appears at the enable input during SW enable, the enable
remains active even after the SW enable has been cancelled, until a new measurement
job/new measuring range occurs.
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3.3 Configuring the TO Cam Track

3.3.11.4 Relative edge-controlled

You can use the user program to implement a relative, edge-controlled enable input for a
cam track.
Follow the steps outlined below:

1.
2.

Configure the cam track.

Configure a measuring input that detects the measured result for exchanging the cam
track (e.g. position of a workpiece edge).

The measuring input can be connected, for example, to a drive via PROFIBUS DP, a
SIMOTION CPU, or a TM15/TM17 High Feature. Unintended edges apparent during

measuring can be hidden using the measuring range.

Depending on the measured position, the configured cam track can be activated with
_enableCamTrack in the user program and the detected position can be calculated via
the axis reference position. Cam track output then occurs relative to the measured
position.

Note that output cams cannot be output immediately after the measurement has taken place,
due to data transfer times (for example bus runtimes).

This must be taken into account as follows in your application:

A certain time interval should be left between the measurement and output of the first
output cam.

The edge-detecting sensor should be positioned in the machine accordingly.

Output Cams and Measuring Inputs
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3.4 Programming/References of TO Cam Track

3.4.1 Programming

Power on / control startup

|

am track can
be activated
*1

_resetCamTrack/
_resetCamTrackError (with abort)

Error

_disableCamTrack (abort)
_enableCamTrack _setCamTrackState

Fault

y

Cam track

: _resetCamTrackError (without abort)
active

_enableCamTrack

Figure 3-31 Programming and execution model for the Cam Track TO

*1 The following commands are available in the technology object states can be activated
and active:

e _disableCamTrackSimulation
e _enableCamTrackSimulation

The simulation commands are modal/act in parallel and do not replace any existing
_enableCamTrack commands.

Output Cams and Measuring Inputs
114 Function Manual, 11/2010



Cam Track TO - Part I/

3.4 Programming/References of TO Cam Track

34.2 Commands

The Cam Track technology object can be addressed in the user program using the following
commands:

Table 3- 14  Cam Track TO system functions

Commands

Description

Application

_enableCamTrack

Activates cam track execution

Cam track evaluation is activated. If the
switching condition for the output of
output cam is fulfilled, the output or
state system variable is set. It is also
effective for axes that have not been
homed.

_disableCamTrack

Deactivates cam track execution

Cam track evaluation is deactivated. If
the switching condition for the output of
output cam is fulfilled, the output or
state system variable is not set.

_enableCamTrackSimulation

This function simulates a cam track by
disconnecting the output. The cam track
remains internally active, the status is
retained, the cam track output is not switched.

Values are calculated, but not
forwarded to the hardware. Hardware
output cams act as software cams. The
cam track remains internally active, the
status is retained, the cam track output
is not switched. If an active cam track is
switched to simulation mode, the output
cam status remains the same, and only
the control of the output is reset or
interrupted.

_disableCamTrackSimulation

The cam track is reset from simulation mode.

The cam track output is switched according to
the cam track status and the signal inversion.

The output of output cam is switched
according to cam track status and
signal inversion.

_setCamTrackState This function deactivates the cam track This is used if the output should not be
function and sets the cam track status to the | controlled by the cam track TO.
specified value. Example:

A glue nozzle is controlled by the cam
track TO (applying glue dots). As a
service function, it should also be
possible to rinse the nozzle while
constantly controlling it. This is
achieved via _setCamTrackState.

_resetCamTrack This function switches the cam track to an Creating initial state of cam track TO
initial state. Pending errors are deleted.

Modified configuration data is reset on
request.
_resetCamTrackError Resets cam track errors. It is terminated with | E.g. acknowledging configuration errors

a negative acknowledgment for any errors
that cannot be acknowledged at this point.

after entering correct values.

_getCamTrackErrorNumberS
tate

Readout of error number status.

Check for occurrence of an error with
the specified error number

_getStateOfCamTrackComm
and

This function returns the execution state of a
command.

Check whether or not cam track
switching has already taken place (i.e.
the command ID is still available or has
already been deleted)
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Commands

Description

Application

_resetCamTrackConfigDataB
uffer

Changed configuration data is collected and
stored in a buffer, and is activated with this
command in the RUN configuration.

This function deletes the configuration data
collected in the buffer since the last activation
without activating it.

Changing configuration data in the
RUN state discards the accumulated
modifications.

_bufferCamTrackCommandid

This function enables commandld and the
associated command status to be saved
beyond the execution period of the command.

The commandld parameter is used to define
the command for which the respective status
is to be saved. The maximum number of
savable command states is specified in the
decodingConfig.numberOfMaxBufferedComm
andld configuration data element.

Subsequent check of how command
was terminated, e.g. error-free or
number of error that occurred.

_removeBufferedCamTrackC
ommandld

This function ends the saving of commandid
and the associated command status beyond
the execution period of the command.

Explicit deletion of previously saved
command IDs.

For further information on the system functions, please refer to the SIMOTION TP CAM
Reference Lists.
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3.4.3 Process Alarms
You can predefine local alarm responses via SIMOTION SCOUT.

Note

For more information, refer to the Motion Control Technology Objects Basic Functions
functional description.

How to configure the alarm response:

1. Double-click Execution system in the project navigator below the SIMOTION device. The
execution system opens.

2. In the execution level tree, select SysteminterruptTasks > TechnologicalFaultTask.

3. Then click the Alarm Response button in the displayed window. The Alarm Response
window appears. You can configure the alarm response for every TO here.

A system variable error indicates that a technology alarm has been generated. The response
to the alarm is displayed in the errorReaction variable.

Table 3- 15 Possible alarm responses

Alarm Response Description Application

NONE No response -

DECODE_STOP Command processing is aborted, the cam track The Cam Track TO can only be
function remains active. Execution on the technology | reactivated after the error has been
object can continue after _resetOutputCam or acknowledged.
_resetOutputCamError.

CAMTRACK_DISAB LE Command processing is aborted, current cam track | The Cam Track TO can only be
function is aborted. Execution on the technology reactivated after the error has been
object can continue after _resetCamTrack or acknowledged.
_resetCamTrackError.
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344 TO Cam Track menus

3.4.4.1 Cam track menu

Grayed-out menu functions cannot be selected. The menu is only active if a Cam Track TO
window is active in the working area.

You can select the following functions:

Table 3- 16 Cam track TO menu

Function Significance/Note
Close Select Close to close the configuration window for the cam track that is open in the working area.
Properties Select Properties to display the properties of the cam track highlighted in the project navigator.
Configuration Select Configuration to determine the configuration data (e.g. output cam type) of the cam track.
Default Select Default to define the defaults of the system variables (e.g. track data and output cam data)
of the cam track.

Expert

Expert list Select Expert list to open the expert list for the highlighted cam track. The configuration data and

system variables can be displayed and changed in this list.

Configure units | Select Configure units to open the Configure units of the object window in the working area. You
can configure the units used for the selected object here.
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Cam track context menu

Grayed-out functions in the context menu cannot be selected.
You can select the following functions:

Table 3- 17 Cam track TO context menu

Function

Significance/Note

Open configuration

Select Open configuration to display the window for configuring the cam track in the working
area. Enter the configuration data for the cam track in this window.

Cut Select Cut to remove the selected object and save it to the clipboard.

Copy Select Copy to copy the selected object. It is stored in the clipboard.

Paste Select Paste to insert the cam track stored in the clipboard.

Delete Select Delete to delete the selected cam track. The entire data of the cam track is deleted
permanently.

Rename Use Rename to rename the object selected in the project navigator. Note that with name
changes, name references to this object are not adapted.

Expert

Expert list

Select Expert list to open the expert list for the highlighted cam track. The configuration data and
system variables can be displayed and changed in this list.

Configure units

Select Configure units to open the Configure units of the object window in the working area. You
can configure the units used for the selected object here.

Insert script folder

Insert script folder enables you to insert a folder below the TO. You can create scripts in this
folder in order to, for example, automate the configuration.

Import object

Import object imports the data of a SIMOTION object from another project which was previously
created with a selective XML export. You cannot import the entire project, only the data of the
SIMOTION object.

Save project and
export object

Save project and export object exports selected data of the selected object in XML format. This
data export can then be reimported into other projects. Only the data of the selected object, not
the entire project, is exported.

Print

Select Print to print the configuration of the cam track. All system variables and configuration
data with the associated values are printed.

Print preview

Select Print preview to open the preview of the output cam data to be printed.

Default Select Default to define the system variables (e.g. track data and output cam data) of the cam
track.
Properties Select Properties to display the properties of the cam track highlighted in the project navigator.
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4.1

4.1.1

Overview of Measuring Input TO

General information about the Measuring Input TO

The Measuring Input technology object is used for fast, accurate measurement of actual
positions. This is achieved with hardware support (e.g. measuring input on the associated
drive unit).

Measurement jobs are activated and configured using the functions of the Measuring Input
TO.
Local and global measuring inputs

Depending on the hardware platform, local and global measuring inputs are available for the
measuring tasks. Local measuring inputs are axis-related and are mainly implemented in the
drive. The actual position value is measured.

Global measuring inputs can be freely assigned to the axes and add an internal time stamp
to the measurement result for more precise determination of the axis positions.

Assignment to axes and encoders

The measuring input TO can be assigned to the following axes/encoders:

® Position, synchronized, or path axes

® External encoders

® Virtual axes (only global measuring inputs)

Note
It is not possible to assign a measuring input to speed-controlled axes.

Measurement once

A measurement job is started by a program command. When a signal edge is detected at
the measuring input, the current position (for virtual axes, either setpoint or actual value, as
required) is stored temporarily. When the current system cycle clock finishes (either position
control cycle clock or interpolator cycle clock), this value is available in a system variable for
further processing in low-priority tasks.
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Cyclic measurement (global measuring inputs only)

A measurement job is started by a program command. Up to two edges can be detected for
each processing cycle clock of the measuring input TO (with measuring inputs of SIMOTION
D, CX32, CX32-2, CU310, CU320, CU320-2 onboard, max. of two edges for every three
position control cycle clocks). These are stored in system variables and remain available
until they are overwritten by more recent measurements. The measured values are detected
continuously/cyclically until the program command is deactivated. Cyclic measuring is only
possible with global measuring inputs.

Measuring range

By specifying a measuring range, the validity of the measurement can be restricted to this
range; the measurement will only be activated when the position lies within the measuring
range.

One measuring input for more than one axis (as of V4.0)

By creating a measuring input with the "monitoring measuring input" property,
measurements can be made with one measuring input simultaneously on more than one
axis/external encoder.

4.2 Fundamentals of Measuring Input technology object

421 Measuring input types - local and global measuring inputs

Depending on the hardware platform (measuring input type), local and global measuring
inputs are available for the measuring tasks. Compared to local measuring inputs, global
measuring inputs have a greater range of functions and enable measurements to be made
faster. During the configuration of a Measuring Input TO, you must consider which functions
(measurement, interconnection options) are to the used. Depending on the requirements,
you have to configure a local or a global measuring input.

Local measuring inputs

With a signal edge at the relevant input, the current actual values of an encoder connected
to SIMOTION C230-2, C240, D4xx, D4x5-2 (X122/X132), CX32, CX32-2 or to the drive (e.g.
SIMODRIVE 611U, MASTERDRIVES MC, SINAMICS) are measured with positioning
accuracy to determine lengths or distances. The device on which the measuring system is
available, is used for the measuring.

The assignment of inputs is not fixed depending on the hardware and is performed in the
SCOUT engineering system during configuration of the Measuring Input TO symbolically or
via the HW address.

Local measuring inputs refer to the respective drive. Configuration usually takes place via
drive parameters.
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Global measuring inputs

With a signal edge at the relevant input, the current actual values of one or more encoders
are measured using time stamp functionality with positioning accuracy in order to provide
information for determining lengths or distances (possible with any encoders included in the
project).

Each measurement result is assigned a very precise "internal" time stamp which is then
used to determine the corresponding actual position in SIMOTION.

The assignment of inputs is not fixed depending on the hardware and is performed in the
SCOUT engineering system during configuration of the Measuring Input TO symbolically or
via the HW address.

Global measuring inputs support extended functionalities

® More than one measuring input on one axis/encoder, whereby these can be active
simultaneously.

® More than one measuring input is assigned to one measuring input (monitoring
measuring input).
With this functionality, one measuring input can have a functional effect on more than one
measuring input and therefore on more than one axis/external encoder.

® Cyclic measuring
® Measuring on virtual axes

e should be configured on the respective device. (I/O channel is configured as measuring
input (MI)).

® can be assigned on the SIMOTION-CPU to an axis TO or external encoder TO.
® Configuration by way of symbolic assignment is possible.
Time stamp functionality

With global measuring inputs, a time value (time stamp) is stored with each measurement. In
this way, the exact axis position can still be determined even with different propagation
delays between the time of the measurement to the evaluation.
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4.2.2 Hardware for measuring inputs

Global measuring inputs are only supported by certain hardware (measuring inputs) (see table
below).

Hardware for local and global measuring inputs

The following table provides an overview of which hardware supports local and which
hardware supports global measuring inputs.

Table 4- 1 Hardware for local and global measuring inputs

Hardware (measuring inputs) Local measuring inputs Global measuring inputs
TM15, TM17 high feature - X
SIMOTION C240/C240 PN (B1-B4) - X
SIMOTION C230/C240 (M1, M2) X -
SIMOTION D4xx X X
(V4.1 and higher)

SIMOTION D4x5-2 X X

(X122/X132 only) (X122/X132/X142)
SIMOTION CX32/CX32-2 X X

(V4.1 SP2 and higher)

SINAMICS S$120 drive X
CU310, CU320, CU320-2 (V4.1 SP2 and higher)

MASTERDRIVES MC
SIMODRIVE 611U
ADI4, IM174
PROFIdrive units
IM174/ADI14

x

XX [ XX | X
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Quantity structures for hardware measuring inputs

Table 4- 2 Measuring inputs - Overview of quantity structures and functionality
Maximum available quantity structure
CU310, |D4x5, |D4x5-2 CU320-2 |CX32-2 |C230-2 C240 |C240 TM15 ™17
D410, CuU320 PN High
CX32 Feature
Maximum 3 6 16 8 4 2 6 4 24 16
number of
inputs of
measuring
inputs
Can be X Max. 8 X X 2 (M1, 2 (M1, |- - -
configured as M2) M2
a local
measuring
input
Can be X Max.16 X X - 4 (B1- |4 (B1- X X
configured as B4) B4)
a global
measuring
input
423 Interconnections

The Measuring Input TO can be linked to all technology objects, such as Axis TO
(positioning axis, following axis, path axis) and External Encoder TO.

A TO, such as an Axis TO, can be interconnected simultaneously with several Measuring
Input TOs. The assignment can be configured.

With local measuring inputs, the measuring input TO is assigned symbolically or if <V4.2 as
part of its configuration. The configuration specifies the number of the measuring input to be
used and the number of the encoder on the assigned axis.

(See also Local measuring (Page 147))

With global measuring inputs, the HW address is used for assignment to the measuring
input.

(See also Global measuring (Page 148))

With V4.2 and higher, global measuring inputs can also be configured with symbolic
assignments. Address handling is thereby no longer required.
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4231

Measuring input connection options

Measuring input on C2xx controller, analog drive connected

C2xx

Setpoint

~> Drive

L

-9

Actual position value

Encoder

Figure 4-1

Measuring input directly on drive, connected to SIMOTION via PROFIBUS DP

Measuring input signal

|‘1—| Measuring

input

Connection of measuring input to the C2xx and an analog axis

SIMOTION C
SIMOTION P
SIMOTION D

I

Measuring input signal

PROFIBUS DP

>

Setpoint

Measuring inputs

Drive —>
- SIMODRIVE

- MASTERDRIVES

- SINAMICS <—

\Encoder

Actual position value
Measured value

Figure 4-2

Measuring inputs on the digital onboard measuring inputs of SIMOTION D or on TM15/TM17

High Feature

Measuring inputs on the digital onboard measuring inputs of SIMOTION D or on TM15/TM17

High Feature, linked to SIMOTION D via DRIVE-CLIiQ.
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4.2 Fundamentals of Measuring Input technology object

TM15
DI TM17

SIMOTION D] Infeed Motor
Module

Measuring input signal| TO axis

Setpoint
Actual position
value
Measured value

Encode

Measuring inputs

Measuring input
signal Drive control

Measuring inputs Power

Figure 4-3  Connection of measuring input to SIMOTION D4x5 and TM15/TM17 High Feature

The TO Measuring Input cannot be interconnected with DP 1/O or integrated 1/O (with the
exception of inputs of measuring inputs).

Several Measuring Input TOs on one axis/encoder (as of V3.2)

Several Measuring Input TOs can be assigned to an Axis TO or an External Encoder TO.
The number of measuring inputs is determined according to the functionality (local or global).
Local measuring inputs

For local measuring input (see Hardware for measuring inputs (Page 124)) the following
applies:

® Only two measuring inputs can be configured per axis TO or external encoder.

® Only one measuring input can be active on an axis TO or external encoder.

Global measuring inputs

For global measuring inputs (see Hardware for measuring inputs (Page 124)) the following
applies:

e More than one measuring input can be configured per axis TO or external encoder.

® More than one measuring input can be active simultaneously on an axis TO or external
encoder.

As far as interconnections of measuring inputs TO are concerned, therefore, one local
measuring input can be configured on an onboard measuring input and one or more global
measuring inputs can be configured and active simultaneously on measuring inputs of
C240/C240 PN (B1-B4), D4xx, D4x5-2 (X122/X132/X142), CX32, CX32-2, CU310/320/320-
2, and TM15/TM17 high feature.
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‘ Measuring input 1 ‘ Measuring input 2 . Measuring input 3

Measuring input 1 Measuring input 2 Measuring input 3

Axis/external encoder

Figure 4-4  Example of interconnection of more than one measuring input with one axis or one
external encoder

See also

Measuring input types - local and global measuring inputs (Page 122)

4233 More than one measuring input TO on a single measuring input (C230-2/C240 only)

It is possible to assign more than one measuring input to a single measuring input (onboard
inputs C230-2/C240 (M1-M2)). In this case, however, it must be ensured that only one
measuring input is active at any one time.

Measuring
input .
Measuring Input TO 1 Measuring Input TO 2
v L 4
Axis/external encoder Axis/external encoder

Figure 4-5  Interconnection of more than one measuring input with a single C230-2/C240 (M1-M2)
onboard input
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4234 Measuring one measurement event on several axes - Listening measuring input (V4.0
and later)

With the "Monitoring measuring input" function, the measurement event of a measuring input
can also be measured simultaneously by several Measuring Input TOs. To do so, an original
measuring input (hereinafter referred to only as measuring input) is configured on a HW
input. Additional Measuring Input TOs can be configured as monitoring measuring inputs and
interconnected with the Measuring Input TO. The monitoring Measuring Input TOs "listen in"
on the measurement event of the Measuring Input TO.

The monitoring Measuring Input TOs can also be assigned to other axes / external encoders.
With this functionality, one measuring input can have a functional effect on several axes /
external encoders.

The "listening in" property on the Measuring Input TO is set with the configuration data
element inputAccess:=TO_INTERFACE.

Note

One single event can only be measured on several axes/external encoders at the same time
if the measuring input TO is configured as a global measuring input (see Hardware for
measuring inputs (Page 124)). Only these inputs have the necessary time stamp
functionality.

Procedure

One measuring input is interconnected with one measuring input, as usual. This measuring
input is the original measuring input. The measuring process is activated and the
measurement events are measured on this measuring input. The monitoring measuring
inputs are connected internally to the measuring input via an interconnection interface, and
the measurement events are communicated simultaneously.

The activation and deactivation of the measurement, as well as the configuration of a
measuring range can only take place on the measuring input. Activation and deactivation
commands issued on the monitoring measuring input are not executed and are returned with
errors. Technology alarm 40011 is issued.

Functionality

® Activation and deactivation of the measuring process on the measuring input only. These
commands are not active on the monitoring measuring input.

® Measuring range and edge selection are only available on the measuring input.

® The monitoring measuring input must be configured correctly at the time of the
measurement (measuring input cycle clock, system number).

® A monitoring measuring input does not have its own measuring input and cannot perform
any measurements of its own.

® The processing cycle clocks of the measuring input and the monitoring measuring input
do not have to have the same setting. However, accuracy is lost if the measuring input is
assigned to the IPO cycle clock and the monitoring measuring input is assigned to the
IPO2 cycle clock, and IPO and IPO2 are configured differently.
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The following must be considered when interconnecting more than one measuring input:

See also

The measuring input and the monitoring measuring input are interconnected with one
axis TO or external encoder.

A measuring input can be interconnected with more than one monitoring measuring input
on the output side.

A measuring input has no interconnection on the input side.

A monitoring measuring input can only be interconnected with one measuring input on
the input side.

A monitoring measuring input has no interconnection on the output side.

An axis TO or an external encoder can be interconnected with more than one measuring
input, including a mixture of measuring inputs and monitoring measuring inputs.
Depending on the hardware (see the More than one measuring input on one axis/encoder
(as of V3.2) section), more than one measuring input may be active simultaneously.

Local measuring inputs (onboard 1/0 from SINAMICS and C2xx) cannot be used for the
measuring input. Only global measuring inputs can be used (see Hardware for measuring
inputs (Page 124)).

Only single-stage interconnections are possible.

Note

For more information about interconnections, refer to the Motion Contro/ Basic Functions
Function Manual.

Measuring Measuring
input input
Output-side
measuring input
interconnection
Measuring Input TO 1 Measuring Input TO 1 Listening
e 9inp Measuring Input TO 2

Input-side measur-
ing input intercon-

nection
Axis 1 or Axis 1 or Axis 2 or
External encoder 1 External encoder 1 External encoder 2
Standard
mezi§ur|ng input intercon- Expansion to listening measuring input
nection

Figure 4-6 Interconnecting monitoring measuring inputs

Several Measuring Input TOs on one axis/encoder (as of V3.2) (Page 127)

Measuring input types - local and global measuring inputs (Page 122)

130

Output Cams and Measuring Inputs
Function Manual, 11/2010



Measuring Input TO - Part I/

4.2 Fundamentals of Measuring Input technology object

The measuring process is divided into one-time and cyclic measurement modes. The

424 Measurement
operating mode is distinguished using two separate program commands.
Table 4- 3 Overview of one-time and cyclic measurement functions

Measurement once

Cyclic measurement (global measuring inputs only)

As of version V1.0

As of Version V3.2

Call up with _enableMeasuringlnput command.

Call up with _enableMeasuringlnputCyclic command.

Measurement jobs must be issued individually for each
measurement.

Measuring is activated just once and runs cyclically until
deactivated with _disableMeasuringinput.

Several interpolation cycle clocks between two
measurements

Up to two edges can be measured in each execution cycle
of the Measuring Input TO (IPO interpolation cycle clock,
IPO2 interpolation cycle clock or position control cycle
clock). With SIMOTION D4x5, D4x5-2 (X122/X132)
onboard, CX32, CX32-2 and CU310/320/320-2, the
minimum distance between two measurements is 3 position
control cycle clocks. The measured values must be read
from the user program before they can be overwritten by a
new measurement.

Supported by:

For hardware for local and global measuring inputs, see
Hardware for measuring inputs (Page 124)

Supported by:

For hardware for global measuring inputs, see Hardware for
measuring inputs (Page 124) (excluding TM15)

Optional measuring range is possible.

One measuring range can be defined as of V4.0.

Prior to V4.0, measuring range for TO cannot be configured
(must be solved in the application).

4241 One-time measurement

In one-time measurement mode, the measured result must be waited for. On its occurrence,

the measuring process is terminated.

Edge

I

‘ Measuring input

!

Measuring Input TO 1

l

Axis/external encoder

Figure 4-7

Measurement process

Measuring input, measurement once

A measurement is activated by the _enableMeasuringlnput program command. The
enableCommand variable indicates the execution status of this command.
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4242

132

The control system variable indicates whether the measuring function is active. If, for
example, a positive measured edge has been selected and the measuring input is deflected,
i.e. @ measuring event occurred, the system variable cannot assume the value ACTIVE until
the measuring input is no longer deflected.

The state variable is set to the value WAITING_FOR_TRIGGER. A rising edge (from 0 to 1)
or a falling edge (from 1 to 0) triggers the measuring function. The measuredEdgeMode
parameter can be used to select which type of edge should be acquired. Acquisition of both
measured edges can also be activated by means of a measurement job, in which case you
can specify in the command which edge is to be acquired first, for example, first the rising
edge and then the falling edge.

The drive must be capable of evaluating the signal edge (rising, falling, or both edges)
selected by SIMOTION at the measuring input.

When the measurement result is received, the measurement position is stored. Once the
measurement has been made, the state variable is set to TRIGGER_OCCURRED, and the
measured values can be evaluated using the measuredValue1 and measuredValue2
variables for two measured edges.

Activation/deactivation of measurement job

The measurement job remains active until the measurement result has been obtained or
until the job is terminated by a command (e.g. _disableMeasuringinput).

The measuring process must be reactivated for each new measurement.

The measuring accuracy depends on the accuracy of the hardware used. It lies in the range
of microseconds.

Cyclic measurement (as of V3.2)

In cyclic measurement mode, up to two edges can be measured in each processing cycle
clock of the measuring input TO for TM17 high feature, D4x5-2 (X142) and C240 (B1-B4)
(IPO interpolation cycle clock, IPO2 interpolation cycle clock or position control cycle clock).

With onboard measuring inputs of D4xx, D4x5-2 (X122/X132), CX32, CX32-2,
CU310/320/320-2, the minimum duration between two measurements is 3 position control
cycle clocks. Measuring signals in between are not detected. Measurements are taken
cyclically, until they are terminated with a command.

The measured values must be read from the user program before they can be overwritten by
a new measurement.

Note

Cyclic measuring is only possible with global measuring inputs (see Hardware for measuring
inputs (Page 124)(excluding TM15)).

During configuration, you are not prevented from also using local measuring inputs for cyclic
measuring. However, this is a purely software-side solution, and only unique measuring
processes are cyclically collected. The minimum time between two measurements is
therefore much longer than with cyclic measuring with global measuring inputs.

When cyclic measurement is activated with local measuring inputs (command
_enableMeasuringlnputCyclic), with V4.2 and higher, Note 40014 is output stating that during
cyclic measuring with local measuring inputs, results may be lost if they are not spaced
sufficiently.
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Figure 4-8

Measurement process

A measurement is activated by the _enableMeasuringlnputCyclic

TO measuring inputs, cyclic measuring (IPO processing cycle clock)

program command. The

cyclicMeasuringEnableCommand variable indicates the execution status of this command.

The control system variable indicates whether the measuring function is active. Measuring

begins on activation of the program command.

The userdefault. measurededgecyclicMode system variable is used to select which type of
edge should be acquired. Up to two edges can be measured in each processing cycle clock
of the TO measuring input (IPO interpolation cycle, IPO2 interpolation cycle, or position

control cycle).

With cyclic measuring, the state variable remains in the WAITING_FOR_TRIGGER state
even after the arrival of events, as waiting is continued for further events. Increases on the
countermeasuredvalue1/2 event counter indicate that a measurement event has occurred.

When the measurement event occurs, the measurement position

is stored. After successful

measurement, the measured values are stored in the measuredValue1 and measuredValue2
system variables and can be evaluated. The measured values must be read from the user
program before they can be overwritten by a new measurement. For example, if polling is
being carried out in the IPO-synchronous task, up to two edges can be evaluated per IPO

cycle clock.

Table 4- 4

Archiving measurement results in the system variables within an IPO cycle clock

Edges per IPO measuredValue1 measuredValue2

Description

Rising and falling First rising edge First falling edge

Rising only or falling only First edge Second edge -
One edge only First edge - -
More than two edges First edge Second edge Error status is synchronously

reported with the error
system variable, and the
40009 TO alarm is output.
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counterMeasuredValue system variable

The counterMeasuredValue1 and counterMeasuredValue2 counter variables are defined for
the measuredValue1 and measuredValue2 system variables and are automatically
incremented by a value of one for each measuring input. New results can be traced
immediately and can also be read from non-IPO-synchronous tasks.

The counter variables are incremented for each measurement input, even if the measured
value is rejected (e.g. more than two measured values per IPO cycle clock).

Counter variables are reset on power-up, reset, restart, and on first activation of cyclic
measuring. Counter variables are not reset if cyclic measuring was already active and, for
example, only a parameter was changed with the _enableMeasuringinputCyclic command.
Activation/deactivation of measurement job

The measurement job remains active until deactivated with the _disableMeasuringlnput
command.

Measuring input types - local and global measuring inputs (Page 122)

Measurement activation times

Various response times (e.g. effects of propagation delays) must be taken into account in the
application for the measuring function, depending on the axis/external encoder connection
(onboard C2xx, PROFIBUS axis), the drive used (611U, MASTERDRIVES MC, SINAMICS),
and the execution level (IPO, IPO2, or position control cycle clock).

The measuring process is started with _enableMeasuringlnput or
_enableMeasuringlnputCyclic in the user program.

The runtime up to the evaluation of the measured edge at the HW input is dependent on the
configuration. In order to detect the measured edge correctly, you must ensure in the user
program that _enableMeasuringlnput or _enableMeasuringlnputCyclic have been executed
prior to this runtime.

Utilities & applications

The SIMOTION Utilities & Applications contains examples of and help for SIMOTION. It
serves to support SIMOTION users and clarify SIMOTION applications.

SIMOTION Utilities & Applications includes, for example, a tool to estimate:

® The time elapsed from activating the _enableMeasuringlnput and
_enableMeasuringlnputCyclic command to the measuring input job becoming effective in
the drive

® The minimum time between two measurement jobs
e Derivative action time when applying a measuring range (fine range)

The SIMOTION Utilities & Applications is shipped with the SIMOTION SCOUT software
package.
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425 Measuring range

A measuring range (system variable userdefault.measuringRangeMode) can be predefined
for a measurement job. This can either be valid for the whole range, or restricted by entering
a measuring range start and end.

Note

The measuring range can be used for single measurement and, as of V4.0, for cyclic
measurement. If a measuring range is required for cyclic measurement (prior to V4.0), this
can be implemented in the application.

A user program in the IPO-synchronous task can detect up to two edges in each IPO cycle
clock. If an "unintended edge" is detected, it simply has to be rejected.

Measuring process with measuring range

When measuring with a measuring range, initially, _enableMeasuringlnput or
_enableMeasuringlnputCyclic simply records the measurement job in the system. The
measurement will then be triggered only when the axis position lies within the measuring
range. Measuring is only valid within this range.

Figure 4-9  Measuring in the measuring range

The time that elapses after reaching the start of the measuring range on the axis
(mechanics) until the measured edge is evaluated at the HW input is dependent on the
configuration. In order to activate the measuring function on reaching the desired start of the
measuring range on the axis (mechanics), you must preset the start of the measuring range
with the _enableMeasuringlnput or _enableMeasuringlnputCylic command, depending on the
axis velocity and response time.

This procedure is the same for the end of the measuring range. Here, it is important that the
measuring function is deactivated as soon as the end of the measuring range on the axis
(mechanics) is crossed.

If no measured edge is detected in the measuring range during a single measurement, the
measuring job is aborted and a TO alarm is triggered. During cyclic measuring, each
measurement result in the measuring range is reported. However, a TO alarm is not output if
no measured edge is detected in the measuring range.

During cyclic measuring, the measurement remains active for modulo and non-modulo axes
even after the measuring range is exited, and even over several modulo cycles. The
measurement is only terminated with _disableMeasuringinput.

For non-modulo axes, the sequence in which the start and end of the measuring range are
specified is irrelevant. If the start of the measuring range is greater than the end of the
measuring range value, the two values are exchanged.

If the start of the measuring range is greater than the end of the measuring range in a
modulo axis, the measuring range is extended from the start of the measuring range over the
modulo transition of the axis to the end of the measuring range.
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Figure 4-10 Measuring range for modulo axes for the measuring input
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Dynamic measuring range

The measuring range can also be switched on or off dynamically. An activation time is
allowed for this purpose when switching on or off.

The activation time can be specified by means of the measuringRange.activationTime
configuration data element.

This time can be used, for example, to compensate for the runtimes during activation via
PROFIBUS and the drive.

The following applies here:

® Activation of the measuring range and consideration of the activation time are performed
on a position control granular basis.

® This means that the accuracy depends on the position control cycle clock.

® The runtime should be taken into consideration: Position control DP cycle clock activation
in the drive (i.e. the position of the position control cycle clock in relation to the DP cycle
clock as well).

® The actual position of the encoder is not evaluated directly, instead the filtered actual
position is evaluated (see Actual value system).

Configure Units

You can define the basic units for each technology object. The same physical variables can
have different units in different technology objects. These are converted:

How to configure the units:

1. Open the context menu for the technology object in the project navigator.

2. In the context menu, select Expert > Configure units. The Configure Units window
appears in the working area.

3. Select the unit for the physical variables. These units are used for the technology object,
e.g. s for time units.

or
1. In the project navigator, open the Configuration under the TO.
2. Select the tab Units.

Output Cams and Measuring Inputs
Function Manual, 11/2010



Measuring Input TO - Part I/

4.2 Fundamentals of Measuring Input technology object

Configuration

If you change the unit system, the configuration and system variables are recalculated [rounding ermors
1 "_\ possible], but specifications in programs are not taken into account.

Physical quantity Unit
Pozition ]
Incremerntsiposition A 000unit
Time =

Angle b

You can set the following parameters:

Field/Button Explanation/Instructions

Unit system Drop down list for preselecting the units to be displayed

The "SI units system" is set by default in the drop down list
when creating anew.

Table with units

Physical parameter column Displays the physical parameter. The physical parameters
which are also used by the TO are made available.

Unit column Display and configuration for unit. A drop down list for
selecting the unit appears when you click on the cell.
Toolbar
Displays whether offline data or online data is shown
o Blue field = offline display
e Yellow field = online display
Close Button for closing the dialog.
Help Button for opening the dialog's online help.
427 Simulation

This function activates the measuring input simulation (simulation=active). Measured result
arrived is set and allocated to the programmed measured value as a measured result.

If the simulation mode is active on the measuring input, the simulated measured value is
entered in Measuredvalue1 using the function _enableMeasuringlnput (trigger), and
state=trigger_occurred is set.
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431 Inserting Measuring Inputs
Note

Before you insert a measuring input, the hardware must be configured and the axis or
external encoder to which the measuring input cam is assigned has to be created.

To insert a new measuring input

1. In the project navigator, highlight the MEASURING INPUTS folder under the relevant axis
or external encoder.

2. Select Insert > Technology Objects > Measuring Input , or double-click Insert Measuring
Input in the project navigator at the axis or external encoder entry in the MEASURING
INPUTS folder. The Insert Measuring Input window appears.

3. Enter a name for the measuring input. You can also enter a comment.
Names must be unique throughout the project. For this reason, all the inserted measuring
inputs are displayed under Available measuring inputs.

4. Confirm with OK. In the working area, the window for the configuration is displayed and
the measuring input created is shown in the project navigator.

4.3.2 Parameterization of the Measuring Input technology object

General information about configuration data and system variables
Two data classes are distinguished when parameterizing a TO.

Configuration data defines the principal functionality of a TO. They are set within the object
configuration framework with the SCOUT engineering system and are not normally changed
during runtime.

System variables provide status data of the TO for the user program and a parameterization
interface on the TO. System variables can be changed during runtime.

Note

For more information about technology objects, refer to the SIMOTION Motion Control Basic
Functions functional description.
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To parameterize a measuring input:

1. In the project navigator under the MEASURING INPUTS folder, find the measuring input
technology object (TO) that you want to parameterize. Double-click the measuring input
to display the associated objects.

2. Double-click Configuration or Default in the project navigator. The window appears in the
working area.

— Configuration (see the Configuring a measuring input section):
Define the configuration data of the measuring input here. This includes, for example,
the processing cycle clock.

— Default (see the Measuring input defaults section):
Define the measuring input defaults of the system variables here. These include the
edge, start of measuring range, and end of measuring range.

3. Change configuration data and measuring input defaults.
4. Click Close to accept the changes.

5. Repeat steps 2 to 4 for all objects in which you want to change the configuration data and
defaults.

See also
Measuring Input Configuration (Page 140)
Measuring input defaults (Page 145)
4.3.3 Use Expert List for Measuring Inputs

Parameters required for standard SIMOTION applications (configuration data and system
variables) are parameterized into the output cam technology object directly by means of
screen forms or are defined automatically.

It may be necessary to change automatically-defined parameters for special SIMOTION
applications. These configuration data and system variables can only be displayed and
changed in the expert list.

Note

For more information about working with the expert list, refer to the SIMOTION Motion
Conftrol Basic Functions functional description.

Output Cams and Measuring Inputs
Function Manual, 11/2010 139



Measuring Input TO - Part I/

4.3 Configuring the Measuring Input technology object

434 Measuring Input Configuration

4341 Measuring Input Configuration

In the Configuration window, define the configuration data values for the measuring input.

Double-clicking in the project navigator below the measuring input on the Configuration

element displays the window in the working area.

ED-#SS.Measuring_Input_l - Configuration ;[glil
Configuration | nitz |
RENER M eazuring Input 1
Proc. cycle clack: IIPEI
Az meazunng system no.; |1
Comection walue for time stamp; IEI.D
Measuring input selection; % Standard [global measuning input)
" Drive-related [local measuring input]
= Maonitoring measuring input
Input: ISIN."-‘-.MICS_Integlated.lnput_....MI_EI _I
[ Moritor cument status
Activation time of the measuring ID_D
1ange on the measuring input:
- Cloze Help

Figure 4-11  Global measuring input
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D455 Measuring_Input_1 - Configuration

Figure 4-12  Local measuring input
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EDdSS.Measuring_Input_l - Configuration - |EI|£|
Caorfiguration | Units |

WEN A M eazuning [nput 1

Proc. cycle clock: IIPD j

Az meazunng system no.; |1

Comection walue for time stamp; IEI.D z
Measuring input selection: ¢ Standard [global measuning input)
" Drive-related [local measuring input]

%' Manitoring measuring input

A& monitaring measuning input must be connected to an oniginal ‘I
measunng input in ‘Interconnection’.

|

- Cloze Help

Figure 4-13  Monitoring measuring input

You can set the following parameters:

Table 4- 5 Measuring input configuration data
Field/Button Significance/Note
Name The name of the created measuring input is displayed here.
Processing cycle clock Use this to select the system cycle during which the measurement result is interpolated and
stored in the system variables.
IPO
(Default value)
Measurement result is refreshed in the interpolator cycle clock.
IPO2
Measurement result is updated in the interpolator cycle clock 2. The IPO2 cycle clock length is
at least twice that of the IPO.
Position control cycle clock
Measurement result is refreshed in the position control cycle clock.
For the possible setting IPO_fast, see the chapter entitled Second position control cycle clock
(Servo_fast) in the Motion Control Basic Functions manual.
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Field/Button

Significance/Note

Axis measuring system
no.

Under Axis measuring system no., enter the number of the encoder system used on the
measuring input (if the axis has more than one encoder). Encoder system 1 is the default
setting. An encoder system can be assigned to several measuring inputs.

Note:
With global measuring inputs, please note that measurement is not based on the encoder
which is active for the control/Ipo, but on the axis measuring system set on the measuring
input.
Note:

With virtual axes the axis measuring system no. is irrelevant because only setpoints are
measured.

Monitor current status
(measurement once)

If the checkbox is activated, short pulses (short servo cycle clock) will be suppressed at the
measuring input. If the measuring input is activated, provided that rising edge is selected under
Edge, the measuring input will only be activated when the measuring input was at signal status
0 for at least one servo cycle.

Activation time of the
measuring range on
measuring input

Enter an activation time, in seconds, for the activation and deactivation of the measuring range
here. With this time, you can compensate, for example, the runtimes during activation via
PROFIBUS and drive. The accuracy of the activation depends on the servo cycle clock.

Compensation value for
time stamp (Page 144)

Here, you enter the time-based compensation value for the time stamp evaluation. The
compensation value is stored in the configuration data TimeStampConfig.correctionTime.

Every measurement result has a time stamp. When measuring actual values on a real axis, the
time that elapses after the measurement event is measured until it is communicated to the
SIMOTION system, is corrected by interpolation (runtimes based on bus and cycle clock
system). For measurement on virtual axes, setpoints are measured, rather than actual values.
With setpoints, there are no runtimes. For example, if you set a measurement in the actual
value system in relation to a virtual axis in the setpoint system (e.g. master axis), a
compensation value for the offset time must be taken into account in order for the position to
be calculated correctly.

Measuring input number

Enter the measuring input at the drive of the axis here. One input can be assigned to several
measuring inputs. Input 1 is the default setting.

Measuring input selection

Standard (global
measuring input),
e.g. on the
TM15/TM17 module/
C240 (B1-B4) or
SIMOTION D
onboard

(Refer to chapter
Global measuring
(Page 148))

Select the radio button if you want to configure a measuring input for global measuring. This
functionality is available for hardware (see Hardware for measuring inputs (Page 124)). With
global measuring, the current actual values of one or more encoders are measured with
positioning accuracy with a signal edge on the relevant input in order to determine lengths or
distances from these (possible with any encoders present in the project).

The output can be symbolically assigned via the assignment dialog using the J button in the
Output field (symbolic assignment is activated by default in the project with V4.2 or higher).

For more details, see cam output types. (Page 18)

If symbolic assignment is not active or if the CPU version < V4.2, a physical output is assigned
by entering the HW address and bit number in the Output field.

Drive-related (local
measuring input)

Activate the radio button if the measuring input is connected directly to the C230-2/C240,
D4xx, D4x5-2 (X122/X132), or the drive. Measurements can be taken only on the device that
has a measuring system. You still have to enter the name of the measuring input number.

Monitoring
measuring input

Select the radio button if you want to configure a monitoring measuring input. If the check box
is selected, the measurement result of a measuring input TO that is interconnected on another
HW input (see Hardware for measuring inputs (Page 124)) is also measured by the measuring
input configured as a monitoring measuring input (listening in on the measurement event).
With this functionality, one measuring input can have a functional effect on several axes /
external encoders. If you have configured a monitoring measuring input, you can now only
select the processing cycle clock and axis measuring system number.
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Field/Button

Significance/Note

N

Button for opening the assignment dialog. Select a parameter or an address in the assignment
dialog.

Displays whether offline data or online data is shown
¢ Blue field = offline display
¢ Yellow field = online display

43.4.2

See also

144

Time stamp correction value

When measuring with measuring inputs, the following should be taken into account when
calculating the measurement positions from the measurement result and actual position of
axis / external encoder:

o the filter time constant setting on the measuring input (e.g. TM17 smoothing filter),
® the delay times in the transmission section and sensors and

e with global measuring inputs also the Ti setting on axis / external encoder

The hardware delay times on the measuring inputs can be found in the Manuals and can
usually be ignored for values of much less than 125 ys (e.g. with SIMOTION D, SINAMICS
Control Units, SIMOTION C240))

If the filter time can be parameterized for the hardware used (e.g. TM17 high feature: 1 us or
125 ps), set the smallest possible value for the measuring inputs.

The delay times up to the measuring input, due to the transmission line and sensor
technology, depend on the components used and are usually unknown. If these values are
small, they can also be ignored.

You must also take the Ti setting into account for "global" measuring inputs. The value can
be found in the properties of the SINAMICS drive unit in the HW Config.

Example of how to proceed:
e For SIMOTION D: in HW Config, double-click on SINAMICS Integrated
e Under DP slave properties, in the tab Cycle synchronization read off the value Ti

During the measuring input configuration of "global" measuring inputs, also enter the
negated value of Ti as offset value of the time stamp (TimeStampConfig.correctionTime).

If measurements have to be performed with "very high" accuracy or the dead times caused
by the filter time constant and delay times from the transmission line, BERO, converter,
contacts, etc. cannot be ignored, we recommend the machine-specific determination of the
dead times that really occur, through measurements or series of measurements.

Measurements with velocity-dependent displaced measuring results are an indication that
the dead times have not been compensated or incorrectly compensated.

The procedure for empirical/measuring technique determination of dead times is similar to
the process for determining dead times during cam output.

Determining derivative-action times for output cams (dead time compensation) (Page 39)
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4.3.5 Measuring input defaults

You can define the defaults for every measuring input. These values are stored in system
variables and can be changed by programs.

Double-clicking in the project navigator below the measuring input on the Defaults element
displays the window in the working area.

Defauk valies can be spacfied for the measuring input here and used in the progran

*wihen peogramming in MCC, s iz done by entering the text “Diefaul’ i the command dialog boy, 'when programming
tesi-based with ST, by leaving out the command paramater o by speciling WSER_DEFAULT.,

{Rizing edge [low b high]

- Start of measuring range: |5 0

i
End of measuring range |'|':I ] mim
MeasLing range: IMeasuing in zpecified ranga ﬂ
Cyelic mem |4l edges |
Cose | Hen |

Figure 4-14 Measuring input defaults
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You can set the following parameters:

Table 4- 6 Measuring input defaults
Field/Button Significance/Note
Edge Under Edge you select the signal edge that starts the measurement when present at the

(measurement once)

measuring input and measures the actual position of the axis.

The drive must be capable of evaluating the signal edge (rising, falling, or both edges) selected
by SIMOTION at the measuring input.

Rising edge (low to high)

The actual position is recorded with the rising edge of the measuring input.

Falling edge (high to low)

The actual position is recorded with the falling edge of the measuring input.

Measure at both edges
The actual position is recorded using both the rising and falling edge of the measuring input.

Measure at both edges, starting with a rising edge (low to high)

The actual position is recorded using both the rising and falling edge of the measuring input, and
measurement is begun at the first rising edge.

Measure at both edges, starting with a falling edge (high to low)

The actual position is recorded using both the rising and falling edge of the measuring input, and
measurement is begun at the first falling edge.

Start of measuring
range/
End of measuring range

(measurement once)

(See the Measuring
range section also)

Enter the start and end of the measuring range here.

If the start of the measuring range is greater than the end of the measuring range for modulo
axes, the measuring range extends from the initial value through the modulo transition to the end
value. For non-modulo axes the initial and end values are swapped in this case.

Measuring range
(measurement once)

(See the Measuring
range section also)

Under Measuring range you can choose whether or not to apply the defined measuring range.

Measuring without specified range
The measuring input records the measured values in the entire traversing range.

Measuring in specified range
The measuring input only records the measured values within the measuring range defined by
the start and end points.

Cyclic measuring edge
(Page 132)

The edges to be detected in cyclic measuring are selected here. Up to two edges can be
measured in each processing cycle clock of the measuring input (IPO interpolation cycle clock,
IPO2 interpolation cycle clock, or position control cycle clock). Cyclic measuring is only possible
with certain hardware (see Hardware for measuring inputs (Page 124)).

All edges

Both rising and falling edges are measured.
Rising edges only

Only rising edges are measured.

Falling edges only
Only falling edges are measured.

See also

Measuring range (Page 135)

146

Output Cams and Measuring Inputs
Function Manual, 11/2010



Measuring Input TO - Part I/
4.3 Configuring the Measuring Input technology object

43.6 Local measuring

Introduction

With local measuring inputs, the measuring input is assigned as part of its configuration. The
configuration specifies the number of the measuring input to be used and the number of the
encoder on the assigned axis (PROFIdrive).

4.3.6.1 Local measuring on C230-2, C240 (not C240 PN)

With a signal edge at the relevant M1 or M2 input, the current actual values of one or more
encoders connected to the onboard encoder interfaces (X3 to X6) are measured with
positioning accuracy to determine lengths or distances.

The assignment of inputs is not fixed; the special use is activated in the SCOUT engineering
system during configuration of the measuring input via the measuring input number.

Note

As the C240 PN has no onboard encoder interfaces, it has no local inputs of measuring
inputs.

4.3.6.2 Local measuring on D4xx, D4x5-2 (X122/X132), CX32, CX32-2, CU310, CU320 and
CU320-2

If you connect a local measuring input TO to the measuring inputs of D4xx, D4x5-2
(X122/X132), CX32, CX32-2 and CU320 and CU320-2, you will have to set the following
parameters (PROFIdrive):

® Parameter p488 on the associated drive for one local measuring input
® Parameters p488 and p489 on the associated drive for two local measuring inputs

® Parameters p728.8 - p728.15 on the control unit as inputs for all DI/DO used as
measuring inputs (these settings can also be made using a parameterization mask)

4.3.6.3 Local measuring on other drives (MASTERDRIVES MC, SIMODRIVE 611U, etc.)

With SIMOTION, the measuring input is assigned as part of its configuration. The
configuration specifies the number of the measuring input to be used and the number of the
encoder on the assigned axis.

Please refer to the documentation for the respective drive system for details of any additional
settings which may be required.
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4.3.7

See also

43.71

Global measuring

With global measuring, the current actual values of one or more encoders are measured with
positioning accuracy with a signal edge on the relevant input in order to determine lengths or
distances from these (possible with any encoders present in the project). Up to two edges
can be measured for each position control cycle clock of the Measuring Input TO.

The assignment of the inputs is not fixed, and the special use is activated via the HW
address when the Measuring Input TO is configured.

Note

Global measuring is only possible for measuring inputs with time stamp. Hardware for
measuring inputs (Page 124)

Global measuring on D4xx, D4x5-2 (X122/X132), CX32, CX32-2, CU310, CU320 and
CU320-2 (Page 151)

Configuring and interconnecting a listening Measuring Input TO (Page 157)

Global measuring on TM15/TM17 High Feature

Digital inputs are available for connection of measuring inputs on the TM15 and TM17 High
Feature terminal modules. These can be used for one-off or cyclic measuring. Cyclic
measuring is only supported by the TM17 High Feature.

Note

For more information about the Measuring Input TO on terminal modules, see the 7erminal
Modules TM15/ TM17 High Feature Commissioning Manual.

To configure a measuring input on a TM15/TM17 High Feature

148

1. In the project navigator, below the input/output component (TM15/TM17) that you want to
use, double-click the entry Inputs/outputs. The Bidirectional Digital Inputs/Outputs window
is displayed.

2. For the selected I/O channel, select measuring input as the function.

Note

If you do not use symbolic assignment (see the Chapter entitled Symbolic Assignment
(from V4.2 onward) in the Motion Control Basic Functions manual), then you must note
the offset (e.g. 3.1).

3. Insert a new measuring input or use an existing one.

4. Assign parameters to the measuring input TO.
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5.

6.

7.

4.3 Configuring the Measuring Input technology object

Double-click Configuration below the measuring input in the project navigator. The
Configuration window appears in the working area.

Activate the option Standard (global measuring input). Assignment of an output to a
measuring input is supported as of V4.2 using symbolic assignment (see the Chapter
entitled Symbolic Assignment (from V4.2 onward) in the Motion Control Basic Functions
manual) or by means of entering the HW address. In order to assign a physical output,
the HW address and bit number must be entered in the Output field.

Click OK to close the window and select Project > Save.

To determine the logical hardware address for a TM15/TM17 high feature (only if symbolic
assignment is not activated)

1.

For TM15/TM17 modules, the hardware addresses result from the configured address
range, and the bit numbers from the offset.

In the project navigator, below the input/output component (TM15/TM17) that you want to
use, double-click the entry Inputs/outputs. The Bidirectional Digital Inputs/Outputs window
is displayed.

Find the input that you want to use (Measuring input must be selected under Function)
and note the offset (e.g. 3.0).

In the project navigator, below the SIMOTION device or the SINAMICS drive unit, select

— For SIMOTION D:
SINAMICS_Integrated > Communication > Message frame configuration

— For the SINAMICS S120 drive unit:
Communication > Message frame configuration

Double-click Message frame configuration and, in the window which appears, select the
tab PROFIdrive PZD message frames. The components are displayed there with the
address ranges (e.g. TM17 input data 328 to 343).

IF1: PROFldiive PZD message frames |
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Communication interface: PROFIBUS - OMBOARD [cyclic)
The PROF]zafe communication is perfarmed wia this interface
The PROFIdiive message frames of the dive objects are transferred in the following order:
The input data cormesponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Output data
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Figure 4-15 Determining the hardware address of the components
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See also

43.7.2

See also

150

6.

Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If there are
question marks in the fields instead of I/O addresses, you must also perform an
alignment.

Now calculate the HW address by adding the base input address (first value of the
address range) of the TM to the offset (e.g. 328 + 3 = 331).

The bit number is defined by means of the offset. For example, an offset of 3.0 results in
a bit number of 0.

Inserting Measuring Inputs (Page 138)

Parameterization of the Measuring Input technology object (Page 138)

Global measuring on C240/C240 PN (B1-B4)

The inputs B1-B4 are available for global measuring on the C240. These can be used for
one-off or cyclic measuring.

Note

For more information about the measuring input on C240/C240 PN, refer to the C2xx
Operating Instructions.

To configure a measuring input on a C240/C240 PN (B1-B4) (global measuring)

1.

Insert a new measuring input (see Inserting measuring inputs section) or use an existing
one.

Parameterize the measuring input (see the Parameterization of the measuring input
technology object section)

Double-click Configuration below the measuring input in the project navigator. The
Configuration window appears in the working area.

Activate the option Standard (global measuring input). If symbolic assignment is not
active or if the CPU version < V4.2, a physical output is assigned by entering the HW
address and bit number in the Output field.

. Enter the HW address and the bit number. The hardware address and the bit number can

be ascertained in HW Config (e.g. 64.2 for the measuring input Pin 3 of connector X1).

Click OK to close the window and select Project > Save.

Inserting Measuring Inputs (Page 138)

Parameterization of the Measuring Input technology object (Page 138)
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4.3.7.3 Global measuring on D4xx, D4x5-2 (X122/X132), CX32, CX32-2, CU310, CU320 and
CuU320-2

D4xx, D4x5-2, CX32, CX32-2, CU310, and CU320 have digital inputs for connecting to a
global measuring input. These can be used for one-off or cyclic measuring.

If symbolic assignment is not active or if the CPU version < V4.2, the following applies:

Measurement results are transferred via standard message frames 391 and 392 rather than
via the axis message frame.

If a message frame 39x is set, the SINAMICS 1/Os are interconnected automatically to this
message frame 39x using BICO interconnections and are so available for SIMOTION.

Note

In the case of versions earlier than V4.2, when using 39x message frames, the onboard
D4x5 outputs are to be assigned exclusively to SIMOTION.

Inverting global measuring inputs

When selecting telegram 39x, inverting of the global measuring inputs is activated on
Sinamics_Integrated, CX32, CX32-2 and S120 via parameters p490 and p2088[2].

The default assignment of p2088[2] is as follows:
p2088[2].0 -> Inverting of DI/DO8

p2088[2].1 -> Inverting of DI/DO9

® p2088[2].2 -> Inverting of DI/DO10

® p2088[2].3 -> Inverting of DI/DO11

® p2088[2].4 -> Inverting of DI/DO12

® p2088[2].5 -> Inverting of DI/DO13

® p2088[2].6 -> Inverting of DI/DO14

® p2088[2].7 -> Inverting of DI/DO15

If the default assignment of the digital inputs to PZD2 is changed in message frame 39x, this
must be taken account of in p2088[2] correspondingly.

To configure a measuring input on a D4xx, D4x5-2 (X122/X132), CX32, CX32-2, CU310, CU320,
CU320-2 measuring input

1. In the project navigator, switch to the Control_Unit entry under the control unit for the
respective device.

2. Double-click Inputs/outputs below the control unit. The window appears in the working
area.

3. Select Bidirectional digital inputs/outputs.
4. Select the measuring input function (SIMOTION).

5. Insert a new measuring input (see Inserting measuring inputs section) or use an existing
one.
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6.
7.

8.

9.

Assign parameters to the measuring input TO.

Double-click Configuration below the measuring input in the project navigator. The
Configuration window appears in the working area.

Activate the option Standard (global measuring input). Assignment of an output to a
measuring input is supported as of V4.2 using symbolic assignment (see the Chapter
entitled Symbolic Assignment (from V4.2 onward) in the Motion Control Basic Functions
manual) or by means of entering the HW address. In order to assign a physical output,
the HW address and bit number must be entered in the Output field.

Click OK to close the window and select Project > Save.

To determine the logical hardware address for the onboard inputs of D4xx, D4x5-2 (X122/X132),
CX32, CX32-2, CU310, CU320, CU320-2 (only if symbolic assignment is not activated)

152

1.

In the project navigator, select Communication > Message frame configuration under the
SIMOTION or SINAMICS device.

Double-click Message frame configuration and, in the window which appears, select the
tab PROFIdrive PZD message frames. The components are displayed there with address
range (input/output data).

IF1: PROFldrive PZD message frames I

Communical tion inl terface: PROFIBUS - ONBOARD [cyclic)

The PROFIsafe communication is performed via this interface

The PROFIdrive message frames of the drive objects are transferred in the following order:

The input data corresponds to the send and the output data to the receive direction of the drive object.

Master view:

Input data Qutput data
Object | Drive object | -Ho. Message frame type Length | Address | Length | Address | SIMOTIOH Objekt re I

1 [Control_Unit |1 SIEMEMS telegram 390, PZD-2/2 - 2 256..259 2 256,258 |- v
2 |Drive_1 3 Free telegram configuration with BICO o [— o —— |- _I
3 |Supply_1 = Free telegram configuration with BICO a — o e

Without PZDs (no cyclic data

Adapt message frame configuration - I Interconnec tions/diagnostics I Align message frame with Hw Config: Set up addresses I
& | oo | reo |

Figure 4-16  Control unit I/O addresses

Select the message frame type SIEMENS message frame 391 (two measuring inputs
max.) or 392 (six measuring inputs max.). The telegram depends on the number of
measuring inputs configured.

Before you determine the hardware address, an alignment between HW Config and
SIMOTION SCOUT, with respect to the address, must be performed. If this has not been
performed or you have changed the addresses, click on Set up addresses. If there are
question marks in the fields instead of /O addresses, you must also perform an
alignment.

Now calculate the HW address by adding the base input address (first value of the input
data) of the control unit to the offset (e.g. 298 + 3 = 301). The offset always has the value
3.

You will find the bit number in the following table. The inputs are set in parameters 680.0
to 680.7 of the control unit, e.g. bit 1 in parameter 680.0.
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Table 4-7  Bit numbers for D410, D4x5, D4x5-2 (X122/X132), CX32, CX32-2 CU310, CU320, CU320-2
Input D4x5, D4x5-2, Input D4x5-2, CU320-2 | Input D410, CU310, CX32 Input CX32-2 Bit number
CU320
- X122.9 (DI/DO8) - X122.9 (DI/DO8) Bit 0
X122.8 (DI/DO9) X122.10 (DI/DO9) X121.8 (DI/DO9) X122.10 (DI/DO9) Bit 1
X122.10 (DI/DO10) X122.12 (DI/DO10) X121.10 (DI/DO10) X122.12 (DI/DO10) |Bit2
X122.11 (DI/DO11) X122.13 (DI/DO11) X121.11 DI/DO11) X122.13 (DI/DO11) |Bit3
- X132.9 (DI/DO12) - Bit 4
X132.8 (DI/DO13) X132.10 (DI/DO13) - Bit 5
X132.10 (DI/DO14) X132.12 (DI/DO14) - Bit 6
X132.11 (DI/DO15) X132.13 (DI/DO15) - Bit 7

4374 Global measuring on D4x5-2 (X142)

Unlike (X122/X132), measuring inputs on measuring input D4x5-2 (X142) are configured in HW
configuration

Configuration of terminals and function as well as the fixed telegram's start address are
configured in HW Config.

To configure a measuring input on an input of D4x5-2 (X142)

The dialog to configure the X142 can be opened via the input/output X142 in the project
navigator. Alternatively, you can access the dialog to be configured via the HW configuration
by going to Open HW Configuration ... in the device's context menu.

Slot X142 is shown in the detail view and in the station window of the respective D4x5-2
device. You can access the Properties dialog via the Object properties... context menu or by
double-clicking on the X142 line.
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Figure 4-17 Display of D4x5-2 in HW configuration

In the Properties dialog, you can manage Addresses and interconnect Bidirectional digital

inputs/outputs 0-7.
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Addresses

Properties - 10 - (R0/52.17) x|

addresses | Channels 0-7 I

— Inputs

Start; Length: 40 [~ Swstem default
— Outputz

Start: IEE Length: 40 [~ Swstem default

Cancel Help

Figure 4-18 Manage addresses

Table 4- 8 Addresses

Function Description
Inputs
Start Under Start, enter the start address of the digital inputs.
Length The length of the digital input address cannot be modified.
System specification With System specification, you can activate or deactivate
the automatic setting of digital input addresses.
Outputs
Start Under Start, you can enter the start address of the digital
outputs.
Length The length of the digital output address cannot be modified.
System specification With System specification, you can activate or deactivate

the automatic setting of digital output addresses.
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Channels 0-7
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Figure 4-19 Channels 0-7
Table 4-9  Channels 0-7
Function Description
IN/OUT X142 Inputs/outputs (IN/OUT 0-7) of X142.
Inverter Button for inverting.
Function
DI Digital input.
DO Digital output.
Output cam Output for cam.
Measuring inputs Probe input.

IN filter time/OUT replacement value strategy

Filter time

The drop down list contains 1us and 125ps values. Only
available for DI and measuring input function.

Set substitute value/keep last value

The selection options are available for the DO and output
cam function.

Logical adr. Pl1, PQ for output cam and measuring input.
Note:
Logical address is only required if you work without symbolic
assignment.
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4.3.8

See also

4.3 Configuring the Measuring Input technology object

Configuring and interconnecting a listening Measuring Input TO

With the "Monitoring measuring input" function, the measurement event of a measuring input
can also be measured simultaneously by several Measuring Input TOs.

To configure and interconnect a monitoring measuring input:

1.

Before you configure a monitoring measuring input, a measuring input must be
configured on a measuring input with a HW address. This can be a measuring input (see
Hardware for measuring input (Page 124)). (see chapter Global measuring (Page 148)).

2. Insert a new measuring input (see Inserting Measuring Inputs (Page 138) section).

3. Double-clicking in the project navigator below the measuring input on the Configuration

element displays the window in the working area.

Select Monitoring measuring input, and enter the processing cycle clock and the system
number (see the Measuring input configuration section).

Double-clicking in the project navigator below the monitoring measuring input on the
Interconnections element displays the window in the working area.

In the Eventln table row under the Interconnected to output connectors column, select the
EventOut of the measuring input with which you want to interconnect the monitoring
measuring input. The axis to which the monitoring measuring input is assigned is
automatically displayed under Reference.

Specily with which technology objects tiz abject should be intercannected

? -
/l_.
7
Input connectors to be itta'rl Iiterconnection type Inter cted to owtput ctors |
Referance Single interconnection Dd35 - dodz_2 - Messuringinput |
Eventin Single intercannection Cr435 - Meszuringlnput _3 - EvertOut |

_ Cose |

Figure 4-20 Interconnecting a monitoring measuring input

7. Click Close. The monitoring measuring input is configured and interconnected.

Measuring Input Configuration (Page 140)

Measuring one measurement event on several axes - Listening measuring input (V4.0 and
later) (Page 129)
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4.3.9 Measuring input with HW enable input (TM17 High Feature)

On the TM17 High Feature, hardware-based enable inputs can be configured for up to six
measuring-input inputs. Measuring signals can only be detected at the assigned measuring
input if an enable is present (this is a gate function).

Note

In order to be able to use an enable input it must be configured on the TM17 High Feature
(see Section Global measuring on the TM15/TM17 and C240 (B1-B4)).

For more information about HW enable input, see the 7erminal Modules TM15/ TM17 High
Feature Commissioning Manual.

Required configuration for level-controlled HW enable
® Measuring input is configured

® Digital input on TM17 High Feature parameterized for measuring input, and level-
triggered enable set at this input. The appropriate enable input for the enabling signal is
parameterized automatically.

e Digital input configured for detecting measured values (HW address)

® Measuring input must be active

Level-controlled enable procedure

The measuring input is activated with _enableMeasuringlnput or
_enableMeasuringlnputCyclic. No measured values are forwarded to the TO in this state, as
no enabling signal is present yet (gate closed). Edges are forwarded to the TO by setting the
enable (gate open).

Depending on the configured measuring range, measured edges are filtered by the TO in the
measuring input processing cycle clock and by the TM17 High Feature at a resolution of
several ys.

Edges are not detected if:
® The measuring process is terminated with _disableMeasuringlnput.
® The edges fall outside the measuring range.

® No enabling signal is present (gate closed).

DI measuring : : |
v — input Lo 1
easuring Inpu ’—‘—‘j | | |
Status of technology object Enable I
enable 7\ o
Measuring Input | I'I
technology Y
— 1 object
Enable @ -~, Measuring input
DI Hw DI \
gate Measuring input .
TM17 High Feature

Figure 4-21  Schematic representation of HW enable on the measuring input
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It is also possible to execute the enable with inverted logic, i.e. the enable input on the TM17
High Feature can be operated inversely and then works in LOW-active mode.

Determining the status of the enable

The 1/O area of the digital input for the enabling signal is used to determine the status of the
enable.

Overriding the enable

It is possible to override the measuring enable input with a SW enable signal. For this, you
have to access the input directly via its address and set the bit. The enable is achieved, as
long as the bit is set (functions as enable input)

See also
Global measuring (Page 148)
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4.4 Measuring Input technology object programming/references

441 Programming

Netz Ein / Steuerungsanlauf

|

Messtaster

aktivierbar _resetMeasuringlnput/

_resetMeasuringlnputError (mit Abbruch)

*1

Fehler

_enableMeasuringInput _disableMeasuringlnput

Messauftrag beendet / abgebrochen =
_enableMeasuringinputCyclic ( 9 9 ) Storu ng

Fehler

A

Messtaster

. _resetMeasuringlnputError (ohne Abbruch
aktiv 9 ( )

_enableMeasuringInput
_enableMeasuringlnputCyclic

Figure 4-22 Programming and execution model for the Measuring Input TO
*1 The following commands are effective in the TO states can be activated and active:

e _disableMeasuringlnputSimulation

e _enableMeasuringlnputSimulation
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4.4 Measuring Input technology object programming/references

The Measuring Input technology object can be addressed in the user program using the
following commands:

Table 4- 10  Measuring Input TO system functions

Commands

Description

Application

_enableMeasuringlnput

Activate measurement job.

Measurement is activated. Measuring
is terminated after the measuring
process has been executed.

_enableMeasuringlnputCyclic
(V3.2 and higher)

This function activates a cyclical
measurement job. The results of the
last measurement are displayed in the
system variables.

Cyclic measuring of axis/encoder
positions by activating a measurement
job once only

_disableMeasuringlnput

Deactivate measurement job.

Measurement is terminated.

_enableMeasuringlinputSimulation

Activates measuring input simulation.
Measured result arrived is set and
allocated to the programmed measured
value as a measured result.

Simulation of a program run using
default settings of programmed
measured values

_disableMeasuringlnputSimulation

Deactivate simulation mode.

_resetMeasuringinput

Reset measuring input.

Create initial state of measuring input.

_resetMeasuringlnputError

Reset error on measuring input.

E.g. acknowledge configuration errors
after entering correct values.

_resetMeasuringinputConfigDataBuffer

This function clears the configuration
data collected in the buffer since the
last activation without activating them.

Changing configuration data in the
RUN state discards the accumulated
modifications.

_getMeasuringlnputErrorNumberState
(V3.1 and higher)

Readout of error number status.

Check for occurrence of an error with
the specified error number

_getStateOfMeasuringinputCommand
(V3.2 and higher)

This function returns the execution
state of a command.

Check whether or not measurement
has already taken place (i.e. the
command ID is still available or has
already been deleted)

_bufferMeasuringlnputCommandid
(V3.2 and higher)

This function enables commandld and
the associated command status to be
saved beyond the execution period of
the command.

The commandld parameter is used to
define the command for which the
respective status is to be saved. The
maximum number of saveable
command statuses is specified in the
decodingConfig.numberOfMaxBuffered
Commandld configuration data
element.

Subsequent check of how command
was terminated (e.g. error-free or
number of error that occurred)

_removeBufferedMeasuringinputComm
andld

(V3.2 and higher)

This function ends the saving of
commandld and the associated
command status beyond the execution
period of the command.

Explicit deletion of previously saved
command IDs

For further information on the system functions, please refer to the SIMOTION TP CAM

Reference Lists.
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You can predefine local alarm responses via SIMOTION SCOUT.

For more information, refer to the Motion Control Technology Objects Basic Functions

How to configure the alarm response:

1. Double-click Execution system in the project navigator below the SIMOTION device. The

2. In the execution level tree, select SysteminterruptTasks > TechnologicalFaultTask.

3. Then click the Alarm Response button in the displayed window. The Alarm Response
window appears. You can configure the alarm response for every TO here.

A system variable error indicates that a technology alarm has been generated. The response
to the alarm is displayed in the errorReaction variable.

443 Process Alarms
Note
functional description.
execution system opens.
Table 4- 11  Possible alarm responses

Alarm Response

Description

Application

NONE

No response

DECODE_STOP

Command processing is aborted, the
current measuring function remains
active. Further processing on the
technology object can continue after
_resetMeasuringlnput or
_resetMeasuringlnputError.

The TO measuring input can only be
reactivated after the error has been
acknowledged.

MEASURING_INPUT_DISABLE

Stop and abort of all commands.
Further processing on the technology
object can continue after
_resetMeasuringlnput or
_resetMeasuringlinputError.

The TO measuring input can only be
reactivated after the error has been
acknowledged.
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444 Measuring input menus

4441 Measuring Input technology object menu

Grayed-out menu functions cannot be selected. The menu is only active if a Measuring Input
TO window is active in the working area.
You can select the following functions:

Table 4- 12 Measuring input menu

Function Significance/Note

Close Select Close to close the configuration window for the measuring input that is open in the
working area.

Properties Select Properties to display the properties of the measuring input selected in the project
navigator.

Configuration Select Configuration to define the configuration data for the measuring input.

Default Select Default to define the values for the system variables of the measuring input.

Expert

Expert list Select Expert list to open the expert list for the selected measuring input. The configuration

data and system variables can be displayed and changed in this list.

Configure units Select Configure units to open the Configure units of the object window in the working area.
You can configure the units used for the selected object here.
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4.4 Measuring Input technology object programming/references
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Measuring input TO context menu

Grayed-out functions in the context menu cannot be selected.

You can select the following functions:

Table 4- 13  Measuring input context menu

Function

Significance/Note

Open configuration

Select Open configuration to display the window for configuring the measuring input in the
working area. Enter the configuration data of the measuring input in this window.

Cut Select Cut to remove the selected object and save it to the clipboard.
Copy Select Copy to copy the selected object. It is stored in the clipboard.
Paste Select Paste to insert the measuring input stored in the clipboard.
Delete Select Delete to delete the selected measuring input. The entire data of the measuring input is
deleted permanently.
Rename Use Rename to rename the object selected in the project navigator. Note that with name
changes, name references to this object are not adapted.
Expert
Expert list Select Expert list to open the expert list for the selected measuring input. The configuration data
and system variables can be displayed and changed in this list.
Configure units Select Configure units to open the Configure units of the object window in the working area. You
can configure the units used for the selected object here.
Insert script folder | Insert script folder enables you to insert a folder below the TO. You can create scripts in this
folder in order to, for example, automate the configuration.
Import object Import object imports the data of a SIMOTION object from another project which was previously
created with a selective XML export. You cannot import the entire project, only the data of the
SIMOTION object.
Save project and | Save project and export object exports selected data of the selected object in XML format. This
export object data export can then be reimported into other projects. Only the data of the selected object, not
the entire project, is exported.
Print Select Print to print the configuration of the measuring input. All system variables and

configuration data with the associated values are printed.

Print preview

Select Print preview to open the preview of the measuring input data to be printed.

Default Select Default to define the values for the system variables of the measuring input.
Properties Select Properties to display the properties of the measuring input selected in the project
navigator.
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Assigning parameters
Cam track, 93
Measuring inputs, 139
Output cam, 32

Automatic deactivation, 74

_bufferCamTrackCommandld, 116
_bufferMeasuringlnputCommandid, 161
_bufferOutputCamCommandid, 51

_disableCamTrack, 115 B
_disableCamTrackSimulation, 115
_disableMeasuringlnput, 161 Bit number, 37

_disableMeasuringlnputSimulation, 160, 161
_disableOutputCam, 50
_disableOutputCamSimulation, 50 C
_enableCamTrack, 115
_enableCamTrackSimulation, 115
_enableMeasuringlnput, 161
_enableMeasuringlnputCyclic, 161
_enableMeasuringlnputSimulation, 160, 161
_enableOutputCam, 50
_enableOutputCamSimulation, 49
_getCamTrackErrorNumberState, 115
_getMeasuringlnputErrorNumberState, 161
_getStateOfCamTrackCommand, 115
_getStateOfMeasuringInputCommand, 161
_getStateOfOutputCamCommand, 51
_removeBufferedCamTrackCommandld, 116
_removeBufferedMeasuringlnputCommandid, 161
_removeBufferedOutputCamCommandid, 51
_resetCamTrack, 115
_resetCamTrackConfigDataBuffer, 116
_resetCamTrackError, 115
_resetMeasuringlnput, 161
_resetMeasuringlnputConfigDataBuffer, 161
_resetMeasuringlnputError, 161
_resetOutputCam, 50
_resetOutputCamConfigDataBuffer, 50
_resetOutputCamError, 50
_setCamTrackState, 115
_setOutputCamCounter, 50
_setOutputCamState, 50

Cam track
Activation time, 99
Active outside of track length, 75
Assigning parameters, 93
Axis reference position, 79
Changing during runtime, 86
Changing output cam during runtime, 87
Context menu, 119
Deactivation time, 100
Features, 59
Functionality, 56
General information, 55
Inserting, 93
Menu, 118
Output cam types, 60
Start mode, 76
Stop mode, 76
Time-based cam, maximum ON length, 64
Validity of single output cams, 87
Cam track (camTrackType)
Configuring, 42, 101
Cam track activation, 74
Cam track activation mode
Cyclic, 78
Non-cyclic, 78
Cam track actuation time
Activation time, 72
Deactivation time, 72

A Cam track deactivation, 74
Cam track HW enable
Activate output, 37 Edge-controlled, 111
Activation time, 38 Level-controlled, 110
Actual values, 36, 95 Cam track mapping
Actuation time Axis, 81
Output cam, 39, 107 General information, 81
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Negative axis positions, 83
Output cam, 82
Cam tracks
Status of single output cam, 89
CAMTRACK_DISABLE, 117
Changing axis configuration
Cam track, 88
Changing track length, 88
Commands
Cam track, 115
Measuring inputs, 161
Output cam, 50
Comparison of output cam and cam track, 12, 58
Configuration
Cam track, 94
Measuring inputs, 140
Output cam, 34
Configuration data
Cam track, 93
Measuring inputs, 139
Output cam, 33
Configure units
Cam track, 31, 79, 136
Measuring input, 31, 79, 136
Output cam, 31, 79, 136
Configuring
Cam track, 92
Connection possibility
Measuring inputs, 126
Context menu
Cam track, 119
Measuring inputs, 164
Output cam, 53
Counter cam, 16
counterMeasuredValue, 134
Cyclic measuring, 122, 132
Cyclic output
Cam track, 78

D

Deactivation time, 72

Time-based cam, 74
Deactivation via command, 74
Dead time compensation

Output cam, 39, 107
DECODE_STOP, 52, 117, 162
Default

Cam tracks, 97

Measuring inputs, 145

Output cam, 38
disableOutOfTrackRange, 74
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E

Edge-controlled enable
Cam track (TM17 High Feature), 111
Relative cam track, 113
Effective direction
Output cam, 24, 39
Effective direction and behavior, 69
enableValidCam, 87
Exact-time output cam, 22
Expert list
Cam track, 94
Measuring inputs, 139
Output cam, 33

F

Functionality
Cam track, 56
Output cam, 10

G

General information
Cam track, 55
Measuring input, 121
Output cam, 9

Global measuring
C240/C240 PN (B1-B4), 150
Measuring inputs, 148
SIMOTION D, 151
TM15/TM17, 148

Global measuring inputs, 123

H

Hardware cam, 13, 42, 60, 101
HW enable

Cam track, 109
HW enable for Output Cam TO, 48
Hysteresis, 39, 100

Cam track, 70

Output cam, 25
Hysteresis range, 70

inputAccess, 129
Inserting
Cam track, 93
Measuring inputs, 138
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Output cam, 32
Inversion

Cam track, 89

Output cam (camType), 30
IPO, 36, 95

Measuring inputs, 142
IPO2, 36

Measuring inputs, 142

K
keepEnabledOutOfTrackRange, 75

L

Level-controlled enable
Cam track (TM17 High Feature), 110
Local alarm response
Cam track (camTrackType), 117
Measuring inputs, 162
Output cam, 51
Local measuring inputs, 122
Logical HW address, 37
Logical operation, 30

M

measuredEdgeMode, 132
Measurement, 131
Measurement job

Activation/deactivation, 132, 134
Measurement once, 121, 131
Measuring

At both edges, 146

Edge, 146

Falling edge, 146

Rising edge, 146

Specified range, 146

Without area indication, 146
Measuring input

Assignment to axes/encoders, 121

General information, 121
Measuring input interconnections, 125
Measuring inputs

Activation time, 134

Assigning parameters, 138

Configuration, 140

Connection possibility, 126

Context menu, 164

Global, 123

Global measuring, 148
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Hardware enable, 158
HW enable (TM17 High Feature), 158
Inserting, 138
Level-controlled enable, 159
Local, 122
Measurement once, 131
Menu, 163
TM15/TM17, 148
Measuring process
Cyclic measuring, 133
Measurement once, 131
Measuring range, 135
Measuring range, 135
Dynamic, 136
MEASURING_INPUT_DISABLE, 162
measuringRange.activationTime, 136
Menu
Cam track, 118
Measuring inputs, 163
Output cam, 52
Modulo length
Cam track activation mode, 84
Cam track examples, 85
Changing, 88
Monitoring measuring input, 129
More than one measuring input
Axis/encoder, 127
Input, 128

N

Non-cyclic output
Cam track, 78
NONE, 52, 117, 162

O

Output cam
Assigning parameters, 32
Configuring, 42, 101
Context menu, 53
Effective direction, 24
Functionality, 10
General information, 9
Hysteresis range, 25
Inserting, 32
Menu, 52
On/Off behavior, 24
Setting exact time, 22
Output cam (camType)
Inversion, 30
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Output cam actuation time T
Activation time, 27
Deactivation time, 27

Output cam data, 59, 100

Output cam length, 63

Output cam type, 60

OUTPUTCAM_DISABLE, 52

Overriding the enable, 112

Time-based cam, 64

Time-based cam with maximum ON length
Cam track, 64

Time-based output cam, 15, 63

TO_INTERFACE, 129

Track data, 59, 98

Track length, 69
Cam track activation mode, 84

P

Passive measuring input, 129 U
Position control cycle clock, 36, 95
Measuring inputs, 142
Position-based cam, 14, 61
Position-based cam (default value), 35
Process Alarms, 51, 117, 162
Processing cycle clock, 36
PROFIBUS message frame
Measuring inputs, TM15/TM17, 149
Programming, 49, 114, 160

Unidirectional output cam, 16, 35

R

References, 7

S

Setpoints, 36, 95
Setting the enable, 112
Simulation
Cam track, 79
Measuring inputs, 137
Output cam, 30
Software cam, 13, 60
Start mode, 76
Effective immediately (default), 76
Immediately when cam track output inactive, 76
With next track cycle, 76
Stop mode, 76
At end of cam track, 78
Effective immediately (default), 78
Immediately when cam track output inactive, 78
System functions
Cam track, 115
Measuring inputs, 161
Output cam, 50
System variables
Cam track, 93
Measuring inputs, 139
Output cam, 33
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