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1 Preface and general information

With the Lenze Small Drives Control parameterisation software, the 931E servo
positioning controller can be optimally adapted to your application. The parameterisation
program provides the following features:

ƒ Parameterisation of the 931E servo positioning controller

ƒ Parameter setting via PC

ƒ Display of status and operating values

ƒ Download of new firmware versions

ƒ Loading and saving of parameter sets

ƒ Printing of parameter sets

ƒ Offline parameterisation

ƒ Oscilloscope function

ƒ Language support: German, English, French

ƒ Windows-conform operation

ƒ Creation of traversing data records / course programparameterisation

1.1 About this Manual

Target group

This Manual addresses to all persons who carry out dimensioning, installation,
commissioning and settings of servo inverters of the 931 series.

Contents

The Product Manual shall ensure safe operation of the Small Drives Control
parameterisation program for the 931E servo positioning controller. The Software Manual
supplements the Mounting Instructions included in the delivery package:

ƒ The characteristics and functions of the operating software are described in detail.

ƒ The Manual provides detailed information about parameter setting and the use of
the servo inverter.

ƒ Parameter setting is clarified by means of examples.

ƒ In case of doubt, the supplied Mounting Instructions are always valid.

More detailed information can be found in the following manuals for the 931E product
group:

ƒ CANopen Manual ”931E servo positioning controller”: Description of the
implemented CANopen protocol according to DSP402

ƒ Controller Manual ”931E servo positioning controller”
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Finding information

ƒ Via the contents and the table of keywords, you will quickly find the information
regarding a specific problem.

ƒ Descriptions and data with regard to further Lenze products can be gathered from
the respective catalogs, Operating Instructions, and Manuals.

ƒ You can request Lenze documentation from your responsible Lenze sales partner or
download it as a PDF file from the Internet.

1.2 Terminology used

Term In the following text used for

Controller 931E servo inverter

Device 931E servo inverter

Drive 931E servo inverter with connected motor

SDC »Small Drive Control« parameterisation software
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2 Safety instructions

2.1 Personnel responsible for safety

Operator

ƒ An operator is any natural or legal person who uses the drive system or on behalf of
whom the drive system is used.

ƒ The operator or his safety officer must ensure

– that all relevant regulations, instructions and legislation are observed.

– that only qualified personnel work with and on the drive system.

– that the personnel have the Operating Instructions available for all corresponding
operations.

– that non-qualified personnel are prohibited fromworking with and on the drive
system.

Skilled personnel

Skilled personnel are persons who - because of their education, experience, instructions,
and knowledge about corresponding standards and regulations, rules for the prevention
of accidents, and operating conditions - are authorised by the person responsible for the
safety of theplant toperform the required actions andwhoare able to recognise potential
hazards.
(See IEC 364, definition of skilled personnel)
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2.2 General safety and application notes for Lenze servo inverters

(According to: Low-Voltage Directive 73/23/EEC)

General

Lenze controllers (frequency inverters, servo inverters, DC controllers) and the accessory
components can include live and rotating parts - depending on their type of protection -
during operation. Surfaces can be hot.

Non-authorised removal of the required cover, inappropriate use, incorrect installation or
operation, create the risk of severe injury to persons or damage to material assets.

More information can be obtained from the documentation.

All operations concerning transport, installation, and commissioning as well as
maintenancemust be carried out by qualified, skilled personnel (IEC 364 and CENELECHD
384 or DINVDE 0100 and IEC report 664 or DINVDE 0110, and national regulations for the
prevention of accidents must be observed).

According to this basic safety information, qualified, skilledpersonnel arepersonswhoare
familiarwith the assembly, installation, commissioning, andoperationof the product and
who have the qualifications required for their occupation.

Application as directed

Drive controllers are components designed for installation into electrical systems or
machines. They are not household appliances, but are only designed as components for
industrial or professional purposes in terms of EN 61000-3-2.

When installing the controllers into machines, commissioning (i.e. starting operation
asdirected) is prohibited until it is proven that themachine complies with the regulations
of the EC Directive 98/37/EC (Machinery Directive); EN 60204 must be observed.

Commissioning (i.e. starting of operation as directed) is only allowed when there is
compliance with the EMC Directive (89/336/EEC).

The technical data and information on connection conditions can be obtained from the
nameplate and the documentation. They must be observed in any case.

Warning: The availability of controllers is restricted according to EN 61800-3. These
products can cause radio interferences. In this case, special measures are required.

Transport, storage

Please observe the notes on transport, storage and appropriate handling.

Observe the climatic conditions in accordance with EN 50178.
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2.3 General safety information

ƒ These safety information are not claimed to be complete. In case of questions and
problems, please contact your Lenze representative.

ƒ At the time of delivery the communication interfaces meet the state of the art and
ensure basically safe operation.

ƒ The information given in these Operating Instructions refer to the specified
hardware and software versions of the modules.
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2.4 Residual hazards

Protection of persons

After power-off, the power terminals UL, BR and GND still carry hazardous voltages for at
least 3 minutes!

ƒ Before working on the controller, check that no voltage is applied to the power
terminals.

ƒ Always protect the power terminals against contact.

The discharge current to ground (PE) is > 3.5 mA, according to EN 50178.

ƒ If a fixed installation is required, the PE conductor in the plain manner has to be at
least designed with a cable cross-section of 1.5 mm2, or it has has to be designed in
a double manner.

Make sure that cables are installed correctly, and that bolted connections and plug
connections are faultless.

Due to the high currents with regard to low-voltage applications, current-carrying parts
can be strongly heated.

Device protection

ƒ Connect or disconnect all pluggable terminals in a deenergised state only!

ƒ A cyclic connection and disconnection of the supply voltage can overload and
destroy the input current limitation of the drive controller:

– When effecting a cyclic switching of the supply voltage over a longer period, the
period between two switch-on processes at least has to be one minute!

Motor protection

Drive systems can reach dangerous overspeeds (e.g. setting of high field frequencies for
motors and machines which are not qualified for this purpose):

ƒ The controllers do not offer any protection against these operating conditions. Use
additional components for this.

Protection of the machine/system

Amissing or incorrect resolver adjustment can bring about undefined control states. The
perfect operation is no longer guaranteed.

efesotomasyon.com - Lenze
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3.3 Software installation

For installing the CD-ROM, proceed as follows:

1. Insert the CD-ROM into the CD-ROM drive of your computer.

2. Start the Windows® Explorer.

3. Select the GERMAN or ENGLISH directory on your CD-ROM.

4. Start the SETUP.EXE programwith a double-click.

5. Follow the instructions of the installation program.

The installation program creates a new program group called ”Lenze”. In this program
group, you can find the entry ”SDC” that is used to start the parameterisation program.

 Note!
The current version of the Small Drives Control (SDC) software can be
downloaded as installation program from the Lenze web page (see
www.Lenze.de).

If the installation program is downloaded from the Internet (see www.Lenze.de), the
installation is also started with the file ”Setup.exe”.

efesotomasyon.com - Lenze
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ƒ Retry with old parameters (COM3, 9600 Baud):

To solve the access conflict with a program using the interface, close the other program
(withMS-DOSprograms,alsoclose theMS-DOSshell!!)andclickRetrywitholdparameters
(COM3, 9600 Baud).

ƒ Change COM port:

ClickChange COM portto correct a wrong interface setting and select a different interface.

ƒ Search Baud rates:

Under certain conditions, the servo positioning controller may use a baud rate other than
the baud rate selected in the parameterisation program. If you select Search Baud rates,
the parameterisation program will try to build up communication with different baud
rates.

ƒ Offline parameterisation:

TheOffline parameterisation is only useful, if you want to edit parameter set files without
the servo positioning controller. For more information, please see the chapter ”Offline
parameterisation”. ( �K 187)

ƒ Firmware download:

If the servo positioning controller contains an invalid firmware version or if you want to
download a new firmware, select Firmware download to initiate the firmware download.

ƒ Exit program:

ClickExit program to exit the program.

The below table lists possible error causes and troubleshooting strategies:

Error Remedy

Communication problem Click Retry with old parameters .

Wrong COM port ClickChange COM portand follow the instructions.

Baud rate of parameterisation program and servo
positioning controller is not identical

ClickSearch Baud rates.

Communication of servo positioning controller has
been interfered

RESETthe servo positioning controller, i.e.
power-off/power-on. After this, click Retry with old
parameters.

Hardware error

Servo positioning controller is not switched on Remove error, then clickRetry with old parameters .

Connecting cable has not been plugged in

Connecting cable is broken

Wrong pin assignment for serial connection

Connecting cable is too long Reduce baud rate or use shorter cable.
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4.2 Starting SDC / user interface

4.2.1 Standard buttons

If you open a control window, the control windowwill contain a ”button bar” whichmay
look as follows:

931e_362

Meaning of the individual buttons:

ƒ OK:

All changes made will be accepted and the control windowwill be closed.

ƒ Cancel:

All changeswill be undone, values that have already been transferredwill be restored,
and the control windowwill be closed.

The buttons can be activated

ƒ by a click with the left mouse key,

ƒ with the tab key and confirmation with the ENTER key,

ƒ via the keyboard by entering the underlined letter while holding down the Alt key.

If themenubuttons optically differ from the abovedescription, please see thisManual for
more detailed information.

efesotomasyon.com - Lenze
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4.2.4 Display of setpoints and actual values

The parameterisation program uses the following concept to display the setpoints
selected by the user and the actual controller values:

1. The user changes the scroll box value in the control window by using the scroll bar
or direct entry of a new value.

2. The parameterisation program transfers the value to the 931E servo positioning
controller.

3. The parameterisation program immediately reads the currently valid parameter and
displays it in the green field. The scroll box value itself remains unchanged.

931e_222

Term definition:

ƒ Setpoint: Setpoint transferred to the 931E servo positioning controller (setting
defined by the user)

ƒ Actual value: Value currently effective in the 931E servo positioning controller. A
deviation from the setpoint may have different causes. Examples:

– Quantisation effects, rounding effects, etc.

– The modified parameter will only show effect after storage and controller RESET

– Value range has been temporarily exceeded, e.g. rated current > maximum
current.

– Incorrect value ranges, e.g. when loading a parameter set from a servo positioning
controller with a higher power class (rated current > rated controller current).

 Note!
The concept of different setpoints and actual values shall enable loading a
parameter set from a servo positioning controller of a certain power class into
a servo positioning controller of another power class and back again. Unless no
additional parameters have been set, the setpoints will remain unchanged.
Only the actual values will change due to the different power classes. This
largely ensures that a parameter set will not be step-by-step changed
depending on the power class of the controller.
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4.2.5 Standard control windows

With online parameterisation, the command window, the status window and the actual
value window will always be open by default. With offline parameterisation, the status
window and the actual value window will not be open.

The actual value window displays current controller parameters such as current, speed,
etc. Select the menu itemsDisplay �� Actual valuesto configure the actual value window.
Mark all values to be displayed with a tick. Select the options Enable all and Disable all to
minimise or maximise the actual value window.

931e_366

4.2.6 Directories

The installed version of the parameterisation program contains the following
sub-directories:

Directory Contents

FIRMWARE Firmware versions

TXT Default directory for the plain text output of parameter data

DCO Default directory for the parameter files
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4.2.7 Communication via communication objects

The parameterisation program uses so-called communication objects to access the 931E
servo positioning controller via a standardised software interface inside the controller.
During communication, the following error states will be internally monitored:

ƒ Write accesses to read-only communication objects

ƒ Read accesses to write-only communication objects

ƒ Value range exceeded/fallen below

ƒ Faulty data transfer

The first two errors are fatal errors that usually do not occur in practical operation. In the
last case, the parameterisation program repeatedly tries to carry out reading/writing
without bit errors.

When the value range of a communication object is exceeded/fallen below, a warning will
be displayed. If an internal value is available for the object, the value will be saved as
desired value, but the original value will be used internally, otherwise the value will be
deleted.

4.2.8 Exiting the program

The program can be exited as follows:

ƒ By selecting the menu items File �� Exit

ƒ By pressing the key combination <Alt>+F4

ƒ By a click on the x at the top left in the main window
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5.1.1 Default parameter set

In the delivery state of the 931E servo positioning controller, the default parameter set is
loaded.During the first commissioning, thedefaultparametersetmustbeadapted toyour
application. Otherwise, the 931E servo positioning controller will be in the status ”not
commissioned”.

�	 Note!
The default parameter set contains the basic controller parameterisation for
operation as a speed controller with setpoint selection via the analog input
AIN0. The controller settings and the current limits have been selected that
low that a connected motor of a typical frame size will not be overloaded or
destroyed when controller enable is activated by mistake.

The manufacturer’s settings in the default parameter set can be restored via the menu
File �� Parameter set�� Load default parameter set.

�	 Note!
When the default parameter set is loaded, the application-specific parameters
will be overwritten and the controller status ”not commissioned” will be set.
This should be considered when using this function, because the first
commissioning will have to be repeated as a result.
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Fig. 2 Block diagram: Controller cascade
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5.2.2 Commissioning steps

Commissioning steps Comments

1. Use a serial cable to connect the serial controller interface X1 with a free
COM port on your notebook/PC.

2. Switch on the control voltage, do not yet switch on the power supply ! When the green LED (state) is on, the
voltage is within the permissible range.

3. Start the »Small Drive Control (SDC)« parameterisation software. If the ”Online” button in the toolbar is
highlighted in green, the communication
parameters have been set correctly.

4. Open the menu Parameters�� Device parameters�� Motor data �� Select
new motor and select a motor from the Lenze motor database.

Apart from the motor data, this menu
also includes default settings for the
feedback system and the current and
speed controller. �C 31

5. Select ”Speed control” from the Commands window. �C 32

6. Open the menu Parameters�� I/Os �� Digital inputs and check the digital
input assignments.

�C 32

7. Open the menu Operating mode �� Setpoint - Selection and select the
setpoint source.

�C 33

8. Open the menu Parameters �� Device parameters�� Controller enable logic
and activate the controller enable logic.

�C 43

9. Ensure that the controller is inhibited! If the controller is only enabled via the
digital input DIN9, set the input to LOW.
DIN9 = LOW

10. Switch on the power supply.

11. Check, if any error messages have occurred. First, remove and acknowledge the errors
or change the error management.

12. Ensure that the drive can rotate without load!

13. Open the menu Parameters�� Device parameters�� Motor data and click
Auto detect .

This selection calibrates the motor and
the feedback system.�C 31

14. Open the menu Parameters�� Controller parameters �� Speed controller
and parameterise the speed controller.

�C 40

15. Click the ”Save parameters” icon in the menu bar to save the settings
fail-safe in the EEPROM of the controller.

16. Select a speed setpoint.

17. Enable the controller to start speed-controlled drive operation. If the controller is only enabled via the
digital input DIN9, set the input to HIGH.
DIN9 = HIGH (controller enable)�C 43
DIN6 = HIGH (quick stop)
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5.2.4 Activating the operating mode

For speed control, configure the command window as follows:

931e_208

5.2.5 Input configuration

Select themenuParameters I/OsDigital inputsandcheck if theanalog inputhasbeen
configured correctly.

 Note!
The analog inputs must not be configured as digital inputs. The selection
”AIN’s used as DIN’s” must not be set, otherwise, the analog setpoint cannot
be evaluated.

931e_214
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U

931E_118

Fig. 3 Safe zero

�� Setpoint
�� Safe zero

�	 Note!
In applications with position control (internal or via the extern control), the
function ”safe zero” must not be activated, because activation will have the
same control effects as a dead band or ”backlash” in the controlled system.
During operation, this will lead to a reduced stability of the control circuit.

This menu contains separate tabs for the analog inputs. In this way, the inputs can be
scaled independently of each other.
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5.2.7 Optimising the speed controller

To optimise the speed controller for your application, select Parameters �� Controller
parameters �� Speed controllerto open the menu for selecting the controller parameters:

931e_222

In this menu, you can set the Gainand the Time constant for the PI controller.

The actual speed will be smoothed by means of anActual speed filter to improve the
control behaviour. The effective filter time constant can be parameterised:

�	 Note!
If the time constant of the actual speed filter is too high, the dynamic
performance of the controller will be reduced because interferences can only
be detected with a delay. In certain cases, the stability of the speed control
circuit may be reduced, if the selected time constant is too high. The additional
propagation time may lead to vibrations.
If the time constant is too low, high gain factors will lead to current noises in
the speed controller and slight disturbances at the shaft. This will lead to an
increased temperature rise in the motor.
For stability reasons, select the time constant as low as possible. The minimum
value will be determined by the measuring noise. Typical values for the actual
speed filter are 0.6 msec to 2.0 msec.

The speed controller setting must ensure that the actual speed will only overshoot once.
The overshoot should be approx 15% above the setpoint speed. The falling edge of the
overshoot should, however, not or only slightly fall below the speed setpoint to reach the
speed setpoint. This setting applies to most motors that can be operated with the servo
positioning controller. If a stricter control behaviour is necessary, the speed controller gain
can be increased further.The gain limit will be determinedby thevibrations occurringwith
high speeds or disturbances at the shaft.

The maximum possible gain of the speed control circuit depends on the load conditions at
the motor shaft. This is why the speed controller setting must be checkedonce againwhen
the drive has been installed.

�	 Note!
If the speed controller is parameterised with a free-running motor shaft, the
speed controller must be adapted to your application when the drive has been
installed.
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5.3.3 Selecting a motor from the motor database

The Small Drives Control parameterisation program contains a motor database with the
most important data for different motor types.

 Note!
Themotor database contains the data of the Lenze synchronous servo motors
(extra-low voltage version). Apart from themotor data (pole pair number,
stator inductance, …), default settings for the feedback system and current
and speed controller have been implemented. Using the default settings will
make commissioning fast and easy.

Thefunctioncanbeaccessedvia themenuParametersDevice parametersMotordata
 Select newmotor. A list will be displayed, fromwhich you can select the motor used:

931e_372

If a Lenzemotor isused,select themotorandconfirmyourselectionwithAcceptvaluesand
close dialog.

Otherwise, click Quit without changes.

efesotomasyon.com - Lenze
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Setpoint selection via RS232

If one of the setpoint sources is set to setpoint via RS232, open themenuOperatingmode
 Setpoint selection RS232 to select the setpoint. Themenu can also be opened by a click
on the ”...” button next to the setpoint selector.

The following window appears:

j~áå

931e_220

The activated RS 232 sources will be marked with a green arrow.

Here, you can enter the setpoints and torque limitation. Click the red STOP symbol to stop
faulty entries immediately. After this, the setpoint will be set to 0 and transmitted
immediately.

If the setpoints are not to be transmitted immediately, uncheck Transmit immediately.
After this, new setpoints will only be transmitted, when the Transfer button is clicked.

efesotomasyon.com - Lenze
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If the combination relative/Interrupt actual positioning is selected, the new target
position will be calculated from the current setpoint position.

In the Start during positioning field you can select the behaviour of the servo positioning
controller, if a start command for a new target position is received during an active
positioning process.

You can choose between the following options:

ƒ Wait for end of positioning run: the current positioning process will be completed
before the new positioning process will be started. The next positioning process can
be selected before the current positioning process. The following positioning process
will then be automatically started after completion of the current positioning
process.

ƒ Interrupt actual positioning: the current positioning process will be interrupted and
the new position will be approached immediately.

ƒ Ignore start command: the new positioning command can only be selected and
started, when the previous positioning process has been completed.

�	 Note!
Please observe that a bouncing switch at the digital start input may lead to
problems, if wait for end of positioning run or Interrupt actual positioning is
selected during a relative positioning process. In this case, it may happen that
the drive traverses a little bit too far!

In the Messagesfield,youcanparameterise theremainingpathmessage.Themessagecan
be output via the fieldbus or a digital output. These trigger messages show the Remaining
distanceto theend of the currentpositioning process.The selected remaining pathapplies
to all 64 target positions.

In the chapter ”Setting the messages for the digital outputs”, you will be informed how to
assign the message to the digital outputs. (�K 107)

In the Start delay field, you can select the time the servo positioning controller will wait for
after a start command before starting the positioning process.
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5.4.8 Setting the controller enable logic

Select the controller enable logic to enable the power stage and control in the 931E servo
positioning controller. The controller enable logic decides which conditions must be met
to enable the power stage and energise the motor.

SelectParameters�� Device parameters�� Controller enable logic to open the menu for
setting the controller enable logic.

The menu can also be selected via theCommands window. For selecting the menu, click
the button in the Controller enable field.

931e_224

Using the combo box, you can select the following options:

ƒ via digital input (DIN9):
Controller enable via digital input DIN9

ƒ via DIN9 and serial interface:
For controller enable, DIN9 must be set and a corresponding serial command must be
activated, e.g. by checking theController enable field in the Commands window.

ƒ via DIN9 and CAN bus:
For controller enable, DIN9 must be set and an enable command must be activated via
the CAN bus.
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5.5.4 Activating the operating mode

For selecting the course program positioning, configure the command window as follows:

931e_242
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5.5.5 Input configuration

In the menu Parameters I/Os Digital inputs, the two analog inputs must be used as
digital inputs.

931e_368

Select Functional overview to display the digital inputs available and the current input
assignments.

931e_246
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5.5.6 Global positioning settings

Select Parameters  Positioning  Settings position sets / course program to open the
menu Settings position sets / course program. With this menu you can define the
positioning range as a global setting for all positioning processes.

931e_244

With absolute positioning, every new target position is checked for compliance with the
limits of the absolute positioning range. The parameters Minimum value and Maximum
value in the Positioning range field specify the absolute positioning limits for the position
setpoint and the actual position. The positioning range always refers to the zero position
of the drive.

A click on theHoming run buttonopens theHoming runmenu. See the chapter ”Homing”.
( 99)

A click on the Destination parameters button opens the menu for parameterising the
target positions.

Inthe lowerpartof thewindow,youcanselect settings for thecourseprogram. If youcheck
Course programactive, the course programwill beenabled inpositioningmode.A click on
the ”...” buttonopens themenufor thecourseprogram.See thechapter ”Courseprogram”.
( 73)

In addition, you can define two entry lines for the course program.
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Time-optimal positioning Positioning with jerk limitation

Fig. 8 Time optimal positioning and positioning with jerk limitation

The positioning range selected under Parameters Positioning Settings position sets /
course program is shown in the Positioning range (input limits) field.

 Note!
The settings of the setpoint ramp do not have any influence on the traversing
profiles during homing and positioning.
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5.5.8 Creating the course programs

Select Parameters Positioning Course program to open the menu for managing and
creating course programs with up to 32 program lines.

931e_248

Click File>>Program to load a course program that has already been created into the servo
positioning controller or click Program>>File to save the program you have created.

In theModus field, you can select between the Edit entrymode and theDebugmonitoring
mode. For a detailed description of the monitoring mode, please see the chapter
”Debugging the course program”.

A click on the Edit line buttonor a line in the tableopens anotherwindow inwhich youcan
define the commands for the selected course program line.

931e_250
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You can select between the following basic course program commands:

ƒ Position branch (and linear position sequence)

ƒ Branch (line)

ƒ Level test (and unconditional program jump)

ƒ End of program

In the chapters ”Position branch” ( 87) to ”End of program” ( 92), the individual
course programs will be explained in detail.

Course program options

In theOptions field, you can define the evaluation of the digital inputs NEXT1 andNEXT2.
If Evaluate NEXT1 or Evaluate NEXT2 is set, an additional field with the input options for
the corresponding signal will appear in the lower field of the window:

ƒ Ignore, if target not reached

If the signal is received during an active positioning process, it will be ignored. If
positioning is not in progress, the new following position / next line X will be
approached.

ƒ Go to position / line immediately

The new following position / next line X will be approached immediately. The current
positioning process will be interrupted immediately.

ƒ Complete positioning, then following position / line

The current positioning process will be completed. Then the following position / next
line X will be approached in accordance with the signal received.

Basically applies:

ƒ If both ”Evaluate NEXT” signals are deactivated, the following position / next line 1
will be approached.

ƒ If ”Evaluate NEXT1” is activated and ”Evaluate NEXT2” is deactivated, NEXT1 will be
used.

ƒ If ”Evaluate NEXT2” is activated and ”Evaluate NEXT1” is deactivated, NEXT2 will be
used.

In theOptions field,youcanfurthermoredefinethe followingstates for thedigitaloutputs
DOUT1/DOUT2:

ƒ On

ƒ Off

ƒ Target reached

ƒ Remaining pathmessage

Basically applies:

ƒ The options ”on” and ”Off” will be accepted immediately.

ƒ The options ”Target reached” and ”Remaining pathmessage” will only be accepted,
if the positioning of the course program line is started.

efesotomasyon.com - Lenze
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The response to the stop signal can also be defined in the Options field. If the digital stop
signal is evaluated, the following actions will follow:

ƒ The current positioning process, if any, will be interrupted. The drive will decelerate
along the set deceleration ramp. As soon as the stop signal changes to HIGH again,
positioning will be continued.

ƒ The position branch will not be executed. The program will stop in the current
program line.

ƒ The edge evaluation of the signals NEXT1 and NEXT2 will even be continued, if the
stop signal is active.

ƒ The outputs DOUT1 and DOUT2 will not be influenced by the stop signal.
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If neither Evaluate NEXT1nor Evaluate NEXT2is set, the target selected under NEXT1 will
be approached. Thus, you can carry out a linear positioning process (e.g.
POS1�� POS2�� POS3).

Figure 19 assumes that positioning will be started in program step 10. With the start of
positioning (10), the course program will change to the next line, program step 11.

Assuming that NEXT1/2 has been set to ”Complete position, then target”, the NEXT1/2
inputs will be polled in the second half of the program step when the message ”Target
reached” has been activated. All signal transitions detected since the start of positioning
are evaluated. If the signal ”Target reached” has been set without detection of a rising
signal of NEXT1/2, the program will remain in program step 11 until at least one signal of
NEXT1/2 has been detected.

t1 t2

t3 t4

t5

t6 t7 t8

931E_112

Fig. 10 Time chart - position branch

�c Program step 10
�d Program step 11
�� Positioning
�� Target reached
�� NEXT1/2 edge found
�� DOUT1/2=HIGH/LOW
�� DOUT1/2=Target reached/remaining path
�� Course program activities
t1 Approach position (program step 10)
t2 New position
t3 DOUT1/2=HIGH/LOW program step 10
t4 DOUT1/2=HIGH/LOW program step 11
t5 Target reached/remaining path (positioning program step 10)
t6 Approach new position
t7 Evaluate NEXT1/2
t8 Calculate new jump destination/new positioning
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5.5.10 Type of command - Branch (Line)

931e_252

Depending onNEXT1 andNEXT2, the programwill continue execution indifferent lines. If
the digital signal NEXT1 changes to HIGH (rising signal), programexecutionwill continue
in lineX. If thedigital signalNEXT2changes toHIGH (rising signal), programexecutionwill
continue in line Y. If no rising signals are detected, the course program will remain in
standby.

If neither Evaluate NEXT1 nor Evaluate NEXT2 is set, you can select the next line to which
the programwill jump automatically.

NEXT1 NEXT2

931E_113

Fig. 11 Course program - branch (line)

 Line N
 Line X
 Line Y
 Neither NEXT1 nor NEXT2

efesotomasyon.com - Lenze





Commissioning
Course program

Type of command - Level test

5

�� 91SW-HB 13.0002-EN EN 3.0

5.5.11 Type of command - Level test

931e_254

Depending on the level of NEXT1, the program will continue execution in different lines.

NEXT1=HIGH NEXT1=LOW

931E_115

Fig. 13 Course program - level test

�� Line N
�� Line X
�� Line Y
�� Neither NEXT1 nor NEXT2

If the digital signal NEXT1 = HIGH, program execution will continue in line X. If the digital
signal NEXT1 = LOW, program execution will continue in line Y.

For an unconditional program jump (e.g. for never-ending loops), select the same jump
target for NEXT1=HIGH and NEXT1=LOW.
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5.5.13 Setting the controller enable logic

Select the controller enable logic to enable the power stage and control in the 931E servo
positioning controller. The controller enable logic decides which conditions must be met
to enable the power stage and energise the motor.

SelectParameters�� Device parameters�� Controller enable logic to open the menu for
setting the controller enable logic.

The menu can also be selected via theCommands window. For selecting the menu, click
the button in the Controller enable field.

931e_224

Using the combo box, you can select the following options:

ƒ via digital input (DIN9):
Controller enable via digital input DIN9

ƒ via DIN9 and serial interface:
For controller enable, DIN9 must be set and a corresponding serial command must be
activated, e.g. by checking theController enable field in the Commands window.

ƒ via DIN9 and CAN bus:
For controller enable, DIN9 must be set and an enable command must be activated via
the CAN bus.
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5.5.15 Application examples

The following examples will give you an idea of the flexible solutions provided by the
course program.

Linear linkage of positions

Positions 1 – 2 – 3 – 18 are to be approached. The drive is to stop for 1 second at every
position. Then, the course program shall stop.

Pos 1 Pos 2 Pos 3 Pos 18

Start

Stop
931E_119

Fig. 15 Linear linkage of positions

Implementation:

931e_260

Implementation:

ƒ The start delay for positions 1, 2, 3 and 18must be parameterised when the target
positions are programmed.
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Setting and querying of digital inputs and outputs; never-ending loop

Set DOUT1 for one second to HIGH. Then wait until NEXT1 will be active.

When NEXT1 is active, position 16 will be constantly approached (3 seconds start delay).

Pos 16

Start

931E_120

Fig. 17 Setting and querying of digital inputs and outputs

�� Query of NEXT1

Implementation:

931e_264

Implementation:

ƒ The following trick is used for a defined setting of DOUT1: Position 0 is set to 0
revolutions relative with a start delay of 1 second. First, position 0 will be
”approached” and DOUT1 set to HIGH. Then, the program will jump to line 2.

ƒ For a never-ending loop, the program will jump from line 4 to table line 3.
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Mode 1: Negative limit switch with zero pulse evaluation

With this mode, the drive traverses at search speed in negative direction until reaching the
negative limit switch. In Fig. 18, this is indicated by the rising edge (movement from CW to
CCW direction). Then the drive traverses back at crawl speed and searches for the exact
position of the limit switch. The zero position refers to the first zero pulse of the angle
encoder in positive direction from the limit switch.

1

931E_102

Fig. 18 Homing to the negative limit switch with zero pulse evaluation

�� Zero pulse
�� Negative limit switch

Mode 2: Positive limit switch with zero pulse evaluation

With this mode, the drive traverses at search speed in positive direction until reaching the
positive limit switch. In Fig. 19, this is indicated by the rising edge. Then the drive traverses
back at crawl speed and searches for the exact position of the limit switch. The zero
position refers to the first zero pulse of the angle encoder in negative direction from the
limit switch.

2

931E_103

Fig. 19 Homing to the positive limit switch with zero pulse evaluation

�� Zero pulse
�� Positive limit switch
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Modes 33 and 34: Homing to zero pulse

With modes 33 and 34, the direction of homing is negative or positive. The zero position
refers to the first zero pulse of the angle encoder in search direction.

33

34

931E_106

Fig. 22 Homing referred to the zero pulse

�� Zero pulse

Mode -1: Negative limit stop with zero pulse evaluation

With this mode, the drive traverses in negative direction until reaching the limit stop. The
931E servo positioning controller needs at least 1 second to detect the limit stop. When
selecting the limit stop, ensure that it will not be damaged when the maximum current
parameterised will be applied. The zero position refers to the first zero pulse of the angle
encoder in positive direction from the limit stop.

-1

931E_107

Fig. 23 Homing to the negative limit stop with zero pulse evaluation

�� Zero pulse
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Mode -2: Positive limit stop with zero pulse evaluation

With this mode, the drive traverses in positive direction until reaching the limit stop. The
931E servo positioning controller needs at least 1 second to detect the limit stop. When
selecting the limit stop, ensure that it will not be damaged when the maximum current
parameterised will be applied. The zero position refers to the first zero pulse of the angle
encoder in negative direction from the limit stop.

-2

931E_108

Fig. 24 Homing to the positive limit stop with zero pulse evaluation

 Zero pulse

Mode -17: Homing to the negative limit stop

With thismode, the drive traverses in negative direction until reaching the limit stop. The
931E servo positioning controller needs at least 1 second to detect the limit stop. When
selecting the limit stop, ensure that it will not be damaged when the maximum current
parameterised will be applied. The zero position directly refers to the limit stop.

-17

931E_109

Fig. 25 Homing to the negative limit stop

efesotomasyon.com - Lenze
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Use the Mode field to select the homing mode. With homing, the motor will rotate until
the Destination is activated.

A special case is theNo run mode. In this case, the current actual position will be defined
as home position. The drive will not traverse.

In all other cases, the target will be approached at search speed. Afterwards, the drive will
traverse back atcrawl speedto determine the contact threshold. The home position (zero
position of the application) is approached at running speed. The home position may differ
from the destination . The zero pulse is, for instance, preferred as home position, because
it is more accurate.

The search, crawl and running speed and acceleration settings are selected in the
Speed/Acceleration/Timestab. A more detailed tab description can be found on the next
page.

If the home position itself - i.e. the calculated zero position for the following positioning
processes - is a certain distance away from the home position of the homing run, the
distance can be specified in theOffset start position field.

When the option Go to zero position after homing run is activated, the drive will traverse
at running speed to the zero position when homing has been completed.

�	 Note!
When this option is activated, the zero position must not be after the
Destination of the homing run because this would lead to a homing run error.

You can select amax. search path. Unless a limit switch signal will be detected on the
searchpath, the931Eservopositioningcontrollerwill outputanerrormessage .Thesearch
path is derived from the maximum position limits. Click Max. position limits to open the
menu for parameterising the general positioning settings, e.g. position limits. See the
chapter ”Global positioning settings”. ( �K 79)

When the option Homing run at controller enable is activated, homing will be started
automatically when the controller is enabled.
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Here you can enter thespeedsand accelerationsfor the following actions:

ƒ Search:
The drive traverses to the target (limit switch, limit stop)

ƒ Crawl:
The drive reverses (at low speed) to determine the contact threshold

ƒ Running:
Optional traversing to the zero position (home position) of the application

931e_268
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7 Digital outputs and analog inputs and outputs

7.1 Digital outputs DOUT1, DOUT2

By default, four digital outputs (DOUT0 ... DOUT3) are available to display selected
operating states of the 931E servo positioning controller. The output DOUT0 is firmly
connected and indicates if the servo positioning controller is ready for operation. The
digital output DOUT3 is firmly assigned to the holding brake. The digital outputs (DOUT1
and DOUT2) can be assigned to different functionalities.

For an overview of the available digital outputs and the current function assignments,
please open the menu Display Digital outputs.

931e_316
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Settings

Select themenu Parameters I/OsDigital outputs to set the parameters of the digital
outputs DOUT1 and DOUT2.

931e_318

DOUT1 andDOUT2 can eachbe independently assignedwith one of the following signals:

ƒ OFF, i.e. output inactive, LOW level via integrated pull-down resistor

ƒ ON, i.e. output active, 24 V HIGH level via integrated high-side switch

ƒ Power stage active, i.e. power stage switched on

ƒ I@T message motor / servo

ƒ Group warning

ƒ Group error message

ƒ Following error

ƒ Remaining path message

ƒ Target reached

ƒ Homing completed

ƒ Comparison speed reached

ƒ Course program

With some selections, there is a button with three points behind the selection box. If you
click this button, a window opens in which you can enter additional settings.

Setting the messages for the digital outputs

When used together with a control, it may be useful in many applications that the servo
positioning controller generates a message, if the selected operating conditions are not
complied with or not reached. Select themenu item ParametersMessages to open the
window for setting the messages. Here, you can select the tolerance margins for the
messages ”Comparison speed reached”, ”Target reached” and ”Following error”.
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ƒ Angle/distance:
Tolerance margin in which the message ”Target reached” is set.

ƒ Message delay:
Time delay, in which the actual position must be within the tolerance window, before
the message ”Target reached” will be set.

931e_322

jçíçê ëéÉÉÇ ãÉëë~ÖÉ

ƒ Declared speed:
Speed at which the message ”Declared speed reached” will be set.

ƒ Message window:
Tolerance margin, in which the actual speed must be around the declared speed to
ensure that the message ”Declared speed reached” will be set.

931e_324
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tF tA
t

t

t

t

t

931E_117

Fig. 27 Time behaviour of the holding brake

�� Controller enable
�� Power stage active
�� Holding brake released
�� Speed setpoint
�� Actual speed
tF Run delay
tA Stop delay

�	 Note!
After controller enable, speed setpoints or positioning start commands will
only become effective after the run delay.

With torque control, the torque setpoints will be activated/deactivated at the time of
internal controller enable.
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U

931E_118

Fig. 28 Safe zero

�� Setpoint
�� Safe zero

�	 Note!
In applications with position control (internal or via the extern control), the
function ”safe zero” must not be activated, because activation will have the
same control effects as a dead band or ”backlash” in the controlled system.
During operation, this will lead to a reduced stability of the control circuit.

This menu contains separate tabs for the analog inputs. In this way, the inputs can be
scaled independently of each other.
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7.4 Analog outputs AMON

The 931E servo positioning controller has two analog outputs for the output and display
of internal control values which can be displayed by using an external oscilloscope. The
output voltage is between 0 V and +10 V. The resolution is 8 bits.

Select the menu items Parameters  I/Os  Analog outputs to configure the analog
monitor.

931e_328

You can select between different values. Select the value to be displayed by the analog
monitor.

Select the scaling in the Scaling field. The units will be automatically adapted when the
value to be displayed is changed.

In the Offset field, you can select an offset voltage to display, for instance, positive and
negative values.

If theNumericoverflow limitationbox is checked,all calculatedvalues thatarehigher than
+10 and lower than 0 V will be limited to these values. If the box is not activated, values
exceeding the +10 V-value will be indicated as voltages starting from 0 V and vice versa.

 Note!
The option ”Freely selectable communication object” is reserved for special
applications. You can also display and check other internal controller values for
analysis purposes.

efesotomasyon.com - Lenze
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8 Using the oscilloscope function

Using the oscilloscope function of the parameterisation program, you can display signal
flows and digital states and optimise physical parameters.

The recorded curves, e.g. step responses, can be printed out, saved as bitmaps or exported
to Microsoft® Excel.

Select the menu items Display Oscilloscope or click the below button to start the
oscilloscope.

Two windows will open: the oscilloscope window and the ”Oscilloscope - Settings”
window.
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8.1 Oscilloscope settings

931e_270

The Oscilloscope Settings window includes four tabs for more precise settings

ƒ Ch1: Selection of the measured value on channel 1

ƒ Ch2: Selection of the measured value on channel 2

ƒ Time base: Time base setting

ƒ Trigger: Trigger setting

efesotomasyon.com - Lenze
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The oscilloscope has two channels. In the CH1 and CH2 tab, you can select the following
channel settings:

ƒ Measured value to be displayed. Click the selection box of the corresponding
channel and select the physical value or the event to be graphically represented.

ƒ Channel colour. Click the colour button. A colour selection dialog will appear.

ƒ Y-scaling. Use the slide switch next to ”Scaling” to select the enlargement in vertical
direction.

ƒ Offset / Y-position. Use the slide switch next to ”Offset” to shift the vertical position
of the curve. A click on the 0 button resets the offset to 0.

Click ”Clear” to delete the representation of the channels.

If ”Freely selectable communicationobject”hasbeenselectedasvalue tobedisplayed, you
can display any communication object on the oscilloscope. For this, the following
information is required:

ƒ The object number of the communication object

ƒ The information, if the object returns a signed value - please check ”signed”.

ƒ The physical unit of the object.

ƒ A mask. The mask is used to mask individual bits of a communication object and
display them. Select FFFFFFFF (hex) for analog values. The mask is mainly used to
display individual bits of a status word.

 Note!
The representation of freely selectable communication objects is only
necessary in special cases.

qáãÉ Ä~ëÉ

The Time base tab is used to select the time resolution and the recording delay:

ƒ Use the Time slide switch to select the time resolution. 10 msec/div means that a
block width in the oscilloscope display correspond to 10 milliseconds.

ƒ Use the Delay slide switch to determine the position of the trigger event on the
oscilloscope screen. 0 means that the trigger event will be recorded at the left
margin of the oscilloscope screen. A negative delay value means that the events
before the trigger condition will also be recorded (”pretrigger”).
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In the Trigger tab, you can select the trigger source from the selection list in the Trigger
source field.

As for CH1 and CH2, the trigger event can be selected from a list of predefined standard
events. As an alternative, you can select ”Freely selectable communication object” and
trigger at any communication object.

There are digital and analog trigger sources. Digital trigger sources can only accept the
status yes or no (or active and inactive). Example: DIN7 limit switch 0. Analog trigger
sources can accept any numerical values (e.g. actual speed).

For analog trigger sources, a selection box for the trigger thresholdwill appear. Triggering
will start when the analog value exceeds or falls below the threshold.

The trigger edge is used to select when to respond to an event:

Symbol Edge Trigger

 

Rising edge digital trigger: Event occurs
analog trigger: Threshold is exceeded

 

Falling edge digital trigger: Event disappears
analog trigger: Threshold is fallen below

 Note!
The trigger mode and thus the oscilloscope will only be active, if the RUN /
STOP checkbox is activated in the oscilloscope window!
When the transfer window is opened or the parameter set is saved, the
oscilloscope will be deactivated. Clear the checkbox and check it again to
re-activate the oscilloscope.

In theMode field you can select the trigger time. You can choose between three different
trigger modes:

ƒ Auto:

Continuous triggering and display, no matter if the trigger condition has been met or
not.

ƒ Normal:

Triggering and display aftermeeting the trigger condition.When the trigger condition
is met again after display, triggering will start again.

ƒ Single:

Single triggering after meeting the trigger condition. After the trigger, the RUN
checkbox will be deactivated and the status will change to inactive.
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8.2 Oscilloscope window

931e_272

The oscilloscope is equipped with the following buttons to activate activities:

Commands and functions

 Shifts the indicated section in horizontal direction

 
Stops the zoom function

 
Zoom function: Help text

 Activates Excel and generates a worksheet with the measured values of the last
measurement (Excel must be installed on your PC)

 
Prints the oscilloscope window

 
Maximises the oscilloscope window

 
Minimises the oscilloscope window

 
Thick lines in oscilloscope display

 
Thin lines in oscilloscope display

Activates the Oscilloscope Settings window
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9.1.2 Monitoring the DC-bus voltage

ƒ Overvoltage monitoring:

The overvoltagemonitoring for the DC buswill respond if the DC-bus voltage exceeds
the operating voltage range. After this, the power stage will be switched off.

ƒ Undervoltage monitoring: The undervoltage monitoring will respond if the DC-bus
voltage falls below the lower voltage threshold, see the chapter ”DC-bus
monitoring”. ( 144)

The response to this error can be parameterised for applications that require ”no-load
traversing” of the DC bus or machine set-up with a reduced DC-bus voltage.

9.1.3 Monitoring the logic supply

ƒ 24 V over/undervoltage monitoring:

The logic supply of the 931E servo positioning controller is monitored. When the logic
supply is too high or too low, an error message will be activated.

ƒ Internal operating voltages:

All internaloperatingvoltagessuchas the3.3 Vsupply for theprocessoraremonitored.

9.1.4 Monitoring the heatsink temperature

ƒ Temperature derating:

With high temperatures, the permissible maximum current will be derated to ensure
a long service life of the 931E servo positioning controller.

ƒ Switch-off in the event of overtemperature:

A linear temperature sensor is used tomeasure theheatsink temperatureof thepower
stage. When the temperature limit is reached, an error message will be activated. In
addition, approx. 5°C below the limit value, a temperature warning will be activated.
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9.1.5 Monitoring the motor

ƒ Rotary encoder monitoring:

When a rotary encoder error occurs, the power stage will be switched off. When a
resolver is used, the track signal will be monitored. Other ”intelligent” encoders are
equipped with other error detections.

ƒ Motor temperature measurement and monitoring:

The 931E servo positioning controller is equipped with an analog input for the
detection and monitoring of the motor temperature. Through the analog signal
detection, non-linear sensors will also be supported. The switch-off temperature can
be parameterised. As an alternative, an NC contact or PTC can be used to monitor the
motor temperature. In this case, the switch-off threshold can, however, not be
parameterised.

ƒ I2T current monitoring with warning for the motor:

The 931E servo positioning controller is also equipped with an I2t-monitoring to limit
the average power loss in themotor. Since the power loss in the power electronics and
in the motor will in the worst case increase square-law with the flowing current, the
squared current value will be used tomeasure the power loss. When reaching 80 % of
the maximum integrated measurand, a warning (parameterisable) will be activated.
When reaching 100 %, the maximum current will be limited to the rated current.

ƒ Automatic motor identification monitoring:

Monitors the automatic identification of the phase sequence, pole pair number and
angle encoder offset.

9.1.6 Monitoring the sequence of motions

ƒ Following error:

Monitoring the difference between setpoint and actual position.

ƒ Positioning range:

Monitoring whether a currently active positioning process is within a selectable
positioning range.

ƒ Limit switches:

If both limit switches are active at the same time, an error will be generated.

ƒ Course program:

Monitoring whether invalid commands occur when editing of the course program.

efesotomasyon.com - Lenze
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9.1.7 Other internal monitoring functions

ƒ Memory test / checksums:
The check sum calculation and the processor stack are used to monitor the internal
FLASH memory (program and data flash).

ƒ Operating mode:
Depending on the operating mode, specific monitoring functions will be activated.

ƒ Communication:
Communication via the serial interface and the fieldbus (CANopen) is monitored.

9.1.8 Elapsed time meter

The 931E servo positioning controller is equipped with an elapsed time meter. Use the SDC
parameterisation software, open the menu Info �� Info and select theTimestab to display
the elapsed time meter.

The current status of the elapsed time meter will be saved once a minute in the internal
flash. This may lead to deviations of up to 60 seconds after a reset or power-on.
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9.3 Error window

Theerror window is a permanent window of the parameterisation program. If no error is
active, the window will be minimised.

When a controller error occurs, the user interface will change as follows:

1. The error window will be magnified and appear on the user interface.

2. The error will be indicated in red in the lower bar of the main window.

931e_274

Troubleshooting consists of three steps:

1. Error analysis:
In the example, an error has occurred because motor and angle encoder have not been
identified.

2. Error correction: Remove the cause of the error (in the above example, carry out a
motor and angle encoder identification).

3. Error acknowledgement: Click the Clear button in the error window. If the error has
been removed successfully, the window will be minimised. If the error has not been
removed successfully, the window will appear again. Error acknowledgement is also
possible by activating DIN9. If an error message is active, the function ”Controller
enable” will change to ”Clear error”. In this way, errors can be acknowledged
without operating program.

The window can be minimised by a click on the Cancelbutton. Possible error messages will
remain active in the error window of the status bar.

�	 Note!
A click on the Cancelbutton will not remove the error!
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9.4 Error management

The error management window and the error window are used for error messages and
warnings.

SelectError �� Error management to open the error management window:

931e_276

This window is used to determine the error response of the servo positioning controller.
One out of four response options will be assigned to each of the 64 possible errors.

1. The power stage will be switched off (the motor will coast to standstill).

2. Controlled stop (the motor will be controlled and decelerated to standstill).

3. A warning will be indicated (the error window will open automatically).

4. A warning will be indicated (i.e. a warning will be entered into the error window, but
the error window will not be opened automatically).

Some errors are so severe that the user must not demote them to warnings or a certain
response is inevitable. In these cases, the user can select the option button, but the servo
positioningcontrollerwill correct theentryduring theonlineparameterisation.During the
offline parameterisation, these reactions can be parameterised and saved in the
parameter set, but they will not be accepted by the servo positioning controller.
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�� Stop!
Please observe that the entries for maximum current and rated current are
r.m.s. values!
If the currents are too high, the motor will be destroyed because the
permanent magnets in the motor are demagnetised.
For this reason, the current limits specified by the manufacturer must not be
exceeded.

The maximum current limits may depend on the clock frequency of the power stage. Click
Power stage to set the clock frequency. For more information, please see the chapter
”Power stage”. (�K 143).

In addition, you can enter the pole pair number of the motor. Or, you can use the automatic
identification routinewhichautomaticallydetermines thepolepairnumberand theoffset
angle of the angle encoder. For this, simply click theAuto detect button.

�� Stop!
Before starting the motor identification, ensure that the current limits (menu
items Parameters�� Device parameters�� Motor data ) have been set,
otherwise, the motor may be destroyed!

^Çî~åÅÉÇ é~ê~ãÉíÉêë

Use the Advanced parameterstab to set the parameters required for the calculation of the
motor e.m.f..

931e_278
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The following message will appear, if the motor identification has been successful:

931e_284

The following message will appear, if an error has occurred:

931e_286

 Note!
If an automatic determination is not possible, the angle encoder data must be
entered manually.
This problemmay occur if:
ƒ the motor has not been properly connected
ƒ ”special motors” with very high pole pair numbers are used
ƒ the motor shaft cannot be freely moved
ƒ the mass inertia of the motor is very high and the motor does not reach the
set position within the integration time

ƒ the DC-bus voltage is fallen below

The manual determination of the angle encoder data requires a profound knowledge of
synchronous machines and the encoder used. For this reason, we recommend to contact
your Lenze representative in this case.

 Danger!
Faulty angle encoder data may lead to uncontrolled motions of the drive
which may cause material damage at the motor or the entire system.

Inaddition to theangleencoder settings, youcanselectbasic control settings in thismenu:

ƒ Commutation: Block or sine commutation.

ƒ Speed controller feedback: Encoder or motor e.m.f. (separately for P-component and
I-component).

The feedback selection via the motor e.m.f. may have a positive effect on the smooth
running of the motor when encoders with a poor resolution or low accuracy are used.
When high-resolution resolvers or sin/cos encoders are used, we recommend not to use

efesotomasyon.com - Lenze
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the motor e.m.f. because the speed determined via the feedback features a higher
accuracy. The feedback via the motor e.m.f. requires the entry of additional motor
characteristics in the menu Parameters �� Device parameters �� Motor data , see the
chapter ”Motor data”. ( �K 134).

�� Stop!
Be careful when activating the feedback via the motor e.m.f.!
With feedback via the motor e.m.f., the real motor speed may significantly
deviate from the setpoint, if the function and the motor data have not been
parameterised correctly. The tolerances of the magnets and windings of the
motors in the series will also influence the result.
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10.1.3 Motor temperature monitoring

If yourmotor isequippedwitha temperaturesensor, select themenuParametersDevice
parameters Temperature monitoring to enter the corresponding settings:

931e_294

In the Motor temperature field you can select, if no, an analog or a digital temperature
sensor is to be used.

Select digital motor temperature sensor , if themotor is equippedwith a normally-closed
contact or a temperature sensor with PTC characteristic. The controller feeds the sensor
with a measured current. A voltage drop at the sensor will be detected and an
overtemperature error activated as a result.

For (in sections linear) analog temperature sensors, it is necessary to select the
temperature threshold. When the analog temperature sensor is activated, enter the
corresponding settings in the analog motor temperature field. Use the selection field to
choose one of the following temperature sensors:

ƒ KTY 81/82-210/220/250

ƒ KTY 81/82-110/120/150

ƒ KTY 83-110/120/150 (Lenze standard temperature sensor)

ƒ KTY 84-130/150

 Stop!
The selection of a wrong temperature sensor will lead to a faulty evaluation of
the winding temperature. This may lead to the destruction of the motor!

efesotomasyon.com - Lenze
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10.1.5 Limit switch settings

The 931E servo positioning controller supports both limit switches with normally closed
and normally open contacts.

When selecting the drive settings, ensure that both limit switches are inactive when the
drive is in the permissible positioning range. The LEDs in the below menu must be inactive.
For this, clickNC contact (DIN7, DIN8 = +24 V�o setpoint enabled) or NO contact (DIN7,
DIN8 = +24 V�o setpoint inhibited).

931e_296

The little graph in the middle uses a red arrow to show that the drive traverses towards a
limit switch. In this way, you can directly see th e limit switch assignment to the traversing
direction and can adapt the wiring of the limit switches, if necessary.

As long as a limit switch is active, the setpoint in the corresponding direction of rotation
will be inhibited. Inapplications, inwhich a limit switchoverrun orbouncing limit switches
are possible, we recommend to activate the option Limit switch inhibits direction
permanently . When this option is activated, the direction of rotation in which a limit
switch has been activated will remain inhibited, even after the limit switch has been left.
In this case, it is possible to retract from the limit switch, but the drive cannot once again
traverse in the direction of the limit switch. The inhibited direction of rotation will only be
released again, when controller enable is deactivated.
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10.1.8 Current controller

Select the menu Parameters Controller parameters Current controller to select the
current controller settings:

931e_290

The speed controller can only be adjusted to the selected motor, if the current controller
settings (gain factor and time constant) are correct.

Correctly enter the parameters. If you are not sure about the values, do not change the
uncritical values.

 Stop!
ƒ Incorrect current controller gain and time constant data may lead to
vibrations and short-time overcurrents that may destroy the motor!

ƒ The overcurrent detection of the servo positioning controller may respond!
ƒ The current controller may only be optimised when the maximum and rated
motor currents have been set correctly. If the currents are too high, the
motor will be destroyed because the permanent magnets in the motor are
demagnetised. For this reason, the current limits specified by the
manufacturer must not be exceeded. See the chapter ”Motor data”.
( 134).

 Note!
When selecting a motor from the motor database, you can use optimised
current controller settings. In this case, the current controller settings need not
be changed.

The oscilloscope function can be used to optimise the current controller. For more
information, please see the chapter ”Using the oscilloscope function”. ( 116)

Set the oscilloscope channels to the actual active current and the active current setpoint
to display the step response of the current controller.

Activate Torque control in the Commandsmenu and select a current setpoint. Then try to
set the optimum step response by varying the parameters. The following plot shows a
good step response.

The current should reach the setpointwithin 1 msec andmaximally overshoot 20 %. With
motors with a high stator inductance it may take longer until the current reaches the
setpoint. In all cases, the transient reaction should decay without high overshoots and
well-damped.
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Fig. 29 Step response of the current controller
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Optimising the position controller

�� Stop!
ƒ The position controller adjustment requires correct current and speed

controller settings. (See the previous chapters.)
ƒ Please ensure that the motor shaft can freely rotate and the drive will not be

damaged.

For optimising the position controller, proceed as follows:

1. Activate the position controller and set the gain to 0.5.

2. Open the menu for position data record parameter setting. See the chapter
”Parameterising the position sets”. (�K 80)

Select the following values for the target position of position sets 0 and 1:

– Target position 0: 10 rev / target position 1: -10 rev

– Traversing speed: (half the rated speed)

– Acceleration: (maximum possible value)

– Deceleration: (maximum possible value)

3. Select the menu itemsDisplay �� Oscilloscopeto start the oscilloscope. See the
chapter ”Using the oscilloscope function”. (�K 116)

Select the following values:

– Channel 1: Actual speed; scaling = 1000 rev/min / div, -2 div

– Channel 2: Rotor position; scaling = 50�q/ div; offset 1 div

– Time base: 100 msec / div; delay = -200 msec

– Trigger: Source = actual speed; level = half the traversing speed; mode = normal,
falling trigger edge

4. Activate power stage enable. Use the Go to destination menu and start positioning
alternately with the targets 0 and 1. See the chapter ”Approaching targets”. ( �K 71)

The motor will reverse within the selected limits.

Optimation: Evaluate the speed and the rotor position during stopping. If the transient
reaction of the position takes too long, the gain must be increased. If the speed starts to
oscillate during stopping, the gain must be reduced.

Fig. 30 Optimising the position controller

Please note that the overshoots are due to non-available acceleration and braking times.





Appendix
Parameterisation of outside motors
User-defined display unit settings

10

 153SW-HB 13.0002-EN EN 3.0

10.1.12 User-defined display unit settings

Go to theDisplaymode field and activateUser-defined to adapt the display units to your
application.

931e_306

aáëéä~ó ìåáíë

 Note!
All user-defined units are displayed with [...].

Use the Translatory application, Feed constant field to enter the scaling in user-defined
units per revolution.

Example:

You have a drive with 1.76 inch per revolution, without gearbox and want to enter the
position in inch. Enter 1.76 under Feed constant.

Furthermore, you can use the Time base speed and Time base acceleration input fields.

Use the Time base speed field to define your own speed units.

Example: (rotary operation)

Youhave a drivewith 20mmper revolution,without gearbox andwant to enter the speed
in mm/minute. Enter 20 under Feed constant and 60 under Time base speed
(60 seconds = 1 minute).

Use the Time base acceleration field to define your own acceleration units.

Example:

You have a drive with 20 mm per revolution, without gearbox and want to enter the
acceleration in (mm/minute)/sec. Enter 20 under Feed constant and 60 under Time base
speed (1 minute x 1 sec = 60 x 1 sec2 = 60 sec2).
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10.1.13 Direct entry of distance, speed and acceleration units

aáêÉÅí áåéìí

If you have selected the option Direct input in the Display mode field in the Display units
tab, you can directly enter the Position, Speed and Acceleration factor group in the Direct
input tab.

 Stop!
For experienced users only!
Through the direct entry of the physical units you can radically change the
control parameters of the 931E servo positioning controller.

You can select the following units for the display of the parameter setting program:

ƒ Increments

ƒ Degrees

ƒ Radians

ƒ Revolution

ƒ Metres

ƒ Millimetres

ƒ Micrometres

ƒ User-defined

ƒ No unit

In the example, e.g. in millimetres and hexadecimal format:

931e_310
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CANopen communication parameter settings

Select the menu Parameters �� Fieldbus �� CANopen to adapt the CANopen
communication parameters of the 931E servo positioning controller to your CAN-bus
network.

931e_330

You can select the following communication parameters:

ƒ Baud rate:
This parameter determines the baud rate for the CANopen bus.

ƒ Basic node number:
This parameter determines the ”basic node number” of the device which is used to
calculate the ”effective” node number. In addition, the digital inputs can be considered
in the calculation of the effective node number (see below).
The identifiersof the individualmessagesarebasedon thenodenumber. InaCANopen
network, all node numbers may only be assigned once.

ƒ Adding DIN0 ... DIN3 to the node number:
The value of the digital inputs DIN0 ... DIN3 is added to the basic node number. The
input combination is only read when the CANopen interface is activated or after a reset
of the 931E servo positioning controller.
In thisway, it ispossible toassignup to16differentdevicenumbersat thedigital inputs
through simple bridges after 24V.
If you want to use this function, the digital inputs must be parameterised accordingly.
Click the ”...” button to open the menu for the digital input settings.

The Effective node number field displays the node number resulting from basic node
number and offset.

Use theCANopen activecheckbox to activate and deactivate the fieldbus communication
with the set parameters. The setting will be accepted immediately, i.e. there is no reset
required to activate or deactivate the CANopen interface.
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10.2.2 Control via the serial interface

Functions available

The931Eservopositioningcontrollerhasanasynchronousserial interfacewhich is inmost
cases used for the parameterisation of the servo positioning controller.

The interface can also be used to control the controller in the application, if the response
time of the drive is not particularly important.

In this case, communication will take place via so-called communication objects. Some
communication objects are used to read status variables such as current and speed. Other
communication objects are used to read and write parameters.

Each communication object includes the following values:

ƒ min. permissible setting

ƒ max. permissible setting

ƒ Set parameter value

ƒ Controller-internal parameter value

�	 Note!
ƒ For more information on the command syntax, please see the chapter

”Serial communication protocol” ( �K 164).
The chapter ”Communication object list” ( �K 166) contains a list of all
communication objects supported.

ƒ The controller-internal parameter value may slightly differ from the set
value because the servo positioning controller internally uses different units
and normalisations than the communication objects.

Serial communication of the SDCparameterisation program

The parameterisation program communicates with the 931E servo positioning controller
via the serial interface.

By default, the parameterisation program uses the following settings:

ƒ COM1interface

ƒ Baud rate = 9600 baud (default setting for the servo positioning controllers)

ƒ 8 data bits, 1 stop bit, no parity check. These settings cannot be changed!

The individual commands are defined in a protocol. A list of the commands can be found
in the chapter ”Serial communication protocol”. ( �K 164)

When the program is started, the program tries to build up communication with a servo
positioning controller. If communication cannot be established, an error message will
appear.. In this case, the communication data must be set correctly. For this, you need to
know the serial interface (COM port number) and the baud rate.
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10.3 Serial communication protocol

The 931E servo positioning controller and the SDC parameterisation interface
communicate via a serial communication protocol in ASCII format. All commands are
terminated by a <CR> (return).

For the exact technical data of the serial interface, please see the chapter ”Control via the
serial interface”. (�K 160)

Communication mainly takes place via so-called communication objects.

The communication objects are used to access the actual values and parameters of the
servo positioning controller. All physical values are transferred in normalised base units. In
the following table, you can find the command syntax of the communication objects:

Command Response Description

Write object:
OW:NNNN:DDDDDDDD

OK! or OW:FFFF FFFF If no error occurs, ”OK!” will be
returned. If an error occurs, the
command and an error code will be
sent.

Read object:
OR:NNNN

NNNN:DDDDDDDD or
OR:FFFF FFFF

Response usually 32 bits. If an error
occurs, the command and an error
code will be sent.Read internal value:

OI:NNNN
NNNN:DDDDDDDD or
OI:FFFF FFFF

Read minimum value:
ON:NNNN

NNNN:DDDDDDDD or
ON:FFFF FFFF

Read maximum value:
OX:NNNN

NNNN:DDDDDDDD or
OX:FFFF FFFF

Letter Meaning (hexadecimal)

NNNN Communication object number

DD...D Data bytes

FF...F Error code:

0x00000002 Data value too low > not written

0x00000003 Data value too high > not written

0x00000004 Data value too low > written but previously limited

0x00000005 Data value too high> written but previously limited

0x00000008 Non permissible bit constant

0x00000009 Bit data value is currently (in this operating mode) not permissible

0x00000010 Read or write error in Flash

0x00020000 Lower limit for object does not exist

0x00030000 Upper limit for object does not exist

0x00040000 No object with this number available (object does not exist)

0x00050000 Object must not be written

Inaddition to theaccesscommands for thecommunicationobjects, therearea fewcontrol
commands for the servo positioning controller.

The following table gives you an overview of the commands used:
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10.4 Communication object list

This chapter lists the communication objects used by the SDC parameterisation interface
for data exchange with the 931E servo positioning controller.

The chapter ”Base units” contains a list of the base units used for the communication
objects. ( 172)

No. Name Meaning Scaling

0000 currc_cyc_time_currc Cycle time of current controller Base unit time

0001 currc_cyc_time_spdc Cycle time of speed controller Base unit time

0002 currc_cyc_time_posc Cycle time of position controller Base unit time

0003 main_abtast_ablauf Cycle time of communication handler Base unit time

0004 ioh_uzk_nenn Rated DC-bus voltage of controller Base unit voltage

0005 currc_i_nom_dev Rated device current (peak value) Base unit current

0006 currc_i_max_dev Maximum device current (peak value) Base unit current

0007 pfc_uzk_min Minimum DC-bus voltage of controller Base unit voltage

0010 srvc_device_type Device identification None

0011 main_cpu_time_remaining Load of control interrupt Base unit percent

0012 srvc_operation_time Elapsed time meter in seconds

0013 srvc_commiss_state Commissioning state None

0014 srvc_device_serial_num Serial number of device None

0015 srvc_device_revision Hardware revision Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

0016 srvc_encoder_type Selected angle encoder variant Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

0017 srvc_soft_main Main and sub-revision number of firmware of
version management system

Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

0018 srvc_custom_main Customer application number - sub-revision
number.

Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

0019 main_bootloader_version Main and sub-revision of boot loader Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

001A srvc_motid_ctrl Control word for angle encoder identification 0: Identification reset
1: Angle encoder identification

001B srvc_u_nenn_mot Rated motor voltage Base unit voltage

001C currc_i_nom Rated motor current (peak value) Base unit current

001D currc_i_max Maximummotor current (peak value) Base unit current

001E currc_iit_mot_time I@t-integration time for motor Base unit time

001F srvc_torque_const Torque constant Base unit torque constant

0020 srvc_nenn_mot_speed Rated motor speed Base unit speed

0021 spdc_n_ref_lim_pos Setpoint speed limitation Base unit speed

0022 eeval_enc_polp_num Pole pair number of encoder system (motor) Pole pair number, not number of
poles!

0023 ioh_l_mot Inductance of motor winding Ls Base unit inductance

0024 ioh_r_mot Resistance of motor winding Rs Base unit resistance

0025 ioh_mot_temp_max Maximummotor temperature Base unit temperature

0026 srvc_soft_prod_step Main and sub-revision number of firmware Upper 16-bit: Main revision
Lower 16-bit: Sub-revision

0030 seqc_opmode Parameterisation of operating mode and ramp None

0031 stat_conf2_1 Configuration words of drive None

0032 rs232_stat_sum Status word of status window None

0033 seqc_brake_unlock_time Delay time for unlocking the holding brake. Base unit time

efesotomasyon.com - Lenze
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ScalingMeaningNameNo.

0034 seqc_brake_lock_time Delay time for locking the holding brake. Base unit time

0035 seqc_auto_brake_time Minimumwaiting time until brake response.
Presently not supported.

Base unit time

0036 commh_ctrlenab_log Parameter writes the component giving
controller enable.

0: Only DIN9
1: DIN9 and RS232
2: DIN9 and CAN

0040 commh_null Auxiliary object always returning zero None

0050 rs232_baudrate Baud rate for RS232 communication Baud rate RS232

0051 rs232_para_conf Configuration word for parameterisation
software

None

0052 rs232_unit_x_var_i Physical position units None

0053 rs232_unit_x_conv_i Physical position units None

0054 rs232_unit_x_numerator Factor group of position numerator None

0055 rs232_unit_x_divisor Factor group of position denominator None

0056 rs232_unit_x_decimals Decimal positions of path None

0057 rs232_unit_n_var_i Physical speed units None

0058 rs232_unit_n_conv_i Physical speed units None

0059 rs232_unit_n_numerator Factor group of speed numerator None

005A rs232_unit_n_divisor Factor group of speed denominator None

005B rs232_unit_n_decimals Decimal positions of speed None

005C rs232_unit_a_var_i Physical acceleration units None

005D rs232_unit_a_conv_i Physical acceleration units None

005E rs232_unit_a_numerator Factor group of acceleration numerator None

005F rs232_unit_a_divisor Factor group of acceleration denominator None

0060 rs232_unit_a_decimals Decimal positions of acceleration None

0061 rs232_kommando Command word None

0062 rs232_osc_screen_time Total time Base unit time

0063 rs232_display_free_adr Free CO address CO number of ”free CO”

0070 errh_err_field_0 Bit field of main error numbers 1 to 32 Bit = 0: Error inactive
Bit = 1: Error active

0071 errh_err_field_1 Bit field of main error numbers 33 to 64 Bit = 0: Error inactive
Bit = 1: Error active

0072 errh_prio_field_0 Bit field of main error numbers 1 to 32 Error
Bit = 0: Motor brake power stage off

0073 errh_prio_field_1 Bit field of main error numbers 33 to 64 Bit = 1: Power stage off

0074 errh_warn_field_0 Bit field of main error numbers 1 to 32 Warning
Bit = 0: Do not indicate warning

0075 errh_warn_field_1 Bit field of main error numbers 33 to 64 Bit = 1: Indicate warning

0080 currc_i_u_act Measured phase current of phase U Base unit current

0081 currc_i_v_act Measured phase current of phase V Base unit current

0082 ioh_uzk_volt DC-bus voltage Base unit voltage

0083 ioh_mot_temp Motor temperature Base unit temperature

0084 ioh_power_stage_temp Power stage temperature Base unit temperature

0085 ioh_din Pin state of digital inputs None

0086 ioh_dout_data Current state of digital outputs bitfield DOUT0 ready for operation,
permanently wired
DOUT1 programmable
DOUT2 programmable
DOUT3 holding brake. Permanently
wired.
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ScalingMeaningNameNo.

00F8 ssel_enab_off_ramp_dec Brake acceleration for quick stop ramp Base unit acceleration

00F9 spdc_n_target_speed Comparison speed for message ”When n_mess
+/- n_mess_hyst is reached a bit will be set in
the status word”

Base unit speed

00FA spdc_n_target_win_speed Hysteresis for speed messages:
n_act = n_mess and n_act = n_set

Base unit speed

00FB spdc_ramp_brake_max_time Maximum time for quick stop Base unit time

00FC n_ramp_brake_min Speed at which quick stop successfully
completed

Base unit speed

00FD spdc_n_ref_jog1 Jog setpoint 1 (not supported) Base unit speed

00FE spdc_n_ref_jog2 Jog setpoint 2 (not supported) Base unit speed

00FF ssel_n_act_ixr Actual speed calculated via the machine model Base unit speed

0100 ssel_n_act_filter Actual speed filtered with actual speed filter Base unit speed

0110 psel_x_act Actual position Base unit position

0111 ioh_pos_selector Currently valid value of target selector 0...63 = position data records

0112 posi_bus0_pointer Pointer to current position parameter via
RS232

0...63 = position data records

0113 posi_bus1_pointer Pointer to current position parameter via CAN 0...63 = position data records

0114 posi_bus2_pointer Pointer to current position parameter via FTD 0...63 = position data records

0115 posi_bus3_pointer Pointer to current position parameter via Profi 0...63 = position data records

0116 posc_ctrl_gain Position controller gain Base unit gain

0117 posc_n_lim_pos Symmetric limitation of maximum output
speed of position controller

Base unit speed

0118 pos_sel_parameter Position controller setpoint selector None

0119 posc_x_diff_time Time to following error activation Base unit time

011A posc_x_diff_lim_pos Following error (position difference between
setpoint/actual value)

Base unit position

011B posc_x_dead_rng_pos Dead band of position difference Base unit position

011C ipo_sw_lim_pos Position limit of positive software limit switch Base unit position

011D ipo_sw_lim_neg Position limit of negative software limit switch Base unit position

011E posi_bus0_start_delay Start delay after positioning start / applies to
all position targets

Base unit time

011F posi_bus0_x_trig Remaining path for remaining path trigger/
applies to all position targets

Base unit position

0120 posc_x_target_win_pos Tolerance margin ”Target reached” Base unit position

0121 posc_x_target_time Time constant ”Target reached” Base unit time

0122 psel_home_offs Offset for homing Base unit position

0123 posi_bus0_ctrl Control word for the characteristics and
sequence of the current positioning process

None

0124 posi_bus0_x_end_h Target position of currently selected position
set

Base unit position

0125 posi_bus0_v_max Traversing speed during positioning
Positioning group parameter

Base unit speed

0126 posi_bus0_v_end Final speed for positioning, presently = 0
Positioning group parameter

Base unit speed

0127 posi_bus0_a_acc Acceleration in motor mode range of drive
Positioning group parameter

Base unit acceleration

0128 posi_bus0_a_dec Deceleration in generator mode range of drive;
deceleration
Positioning group parameter

Base unit acceleration

0129 posi_bus0_a_acc_jerkfree Jerk-free components during acceleration
Positioning group parameter

Base unit time

efesotomasyon.com - Lenze



Appendix
Communication object list

10

 171SW-HB 13.0002-EN EN 3.0

ScalingMeaningNameNo.

012A posi_bus0_a_dec_jerkfree Jerk-free components during deceleration
Positioning group psarameter

Base unit time

012B seqc_homing_method Homing mode Determination according to CANopen
DSP 402

012C ssel_ain0_x_per_volt Position setpoint scaling of AIN0:
Revolutions per volt

Base unit position

012D ssel_ain1_x_per_volt Position setpoint scaling of AIN1:
Revolutions per volt

Base unit position

012E seqc_home_sw_zero_dist Distance between zero pulse and reference
(limit switch, home switch) (not supported)

Base unit position

012F seqc_home_sw_zero_min Minimum distance between zero pulse and
reference (limit switch, home switch) (not
supported)

Base unit position

0130 pos_x_ref Current position setpoint Base unit position

0131 pos_control_n_korr Position controller output Base unit speed

0132 posi_rev_dist Reversing distance (not supported) Base unit position

0133 pos_sel_x_switch Position controller selector for position
setpoint

None

0134 pos_sel_n_switch Setpoint selector for speed precontrol None

0135 pos_can_x_ip Position setpoint of currently selected position
set

Base unit position

0136 pos_bus0_delay Start delay after positioning start / applies to
all position targets

Base unit time

0137 posc_x_diff_32b Current position difference between current
position setpoint and actual position

Base unit position

0138 pos_sel2_x_switch Position controller selector for position
setpoint

None

0139 pos_sel2_n_switch Setpoint selector for speed precontrol None

0140 can_node_id Node number resulting from base and offset 1 ... 127

0141 can_node_id_offset Node number offset through digital inputs 0 ... 63

0142 can_node_id_base Base node number for CAN 0 ... 127

0143 can_baudrate Sets baud rate for CAN bus in kBaud kBaud 125; 250; 500

0144 can_comm_active Activates CANopen or protocol 1: CANopen

0145 can_options Sets different options None

0146 can_pdo_tx0_mapped Identifier of mapped SDO object 0 (transmit) None

0147 can_pdo_tx1_mapped Identifier of mapped SDO object 1 (transmit,
optional)

None

0148 can_pdo_rx0_mapped Identifier of mapped SDO object 0 (receive) None

0149 can_pdo_rx1_mapped Identifier of mapped SDO object 1 (receive,
optional)

None

014A can_sync_time_slot Nominal interval between two SYNC frames on
CAN bus (needed for the interpolated position
mode)

None

014B can_pos_fact_num Numerator of factor for pos. display None

014C can_pos_fact_div Denominator of factor for pos. display None

014D can_val_fact_num Numerator of factor for speed display None

014E can_vel_fact_div Denominator of factor for speed display None

014F can_acc_fact_num Numerator of factor for acceleration display None

0150 can_acc_fact_div Denominator of factor for acceleration display None

0160 osc_control Control word of oscilloscope, operating modes None

0161 osc_status Status word of oscilloscope, operating modes None
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10.4.2 Bit assignment of command word / status word / error word

Command word (seqc_opmode)

Bit Meaning

31 Controller reset (hardware reset via commh)

30 Debug mode 0 = off; 1= on

29 —

28 Load default parameters from programmemory (init!)

27 ... 19 —

18 Setpoint inhibit (activated inside the controller)

17 Direction bit 0 = CCW rotation, 1 = CW rotation (inverts both speed setpoints and position
setpoints); if torque control is activated, also inverts the torque setpoints

16 Error acknowledgement

18 Setpoint inhibit (activated inside the controller)

17 Direction bit 0 = CCW rotation, 1 = CW rotation (inverts both speed setpoints and position
setpoints); if torque control is activated, also inverts the torque setpoints

16 Error acknowledgement

15 ... 13 —

12 Start positioning or homing

11 —

10 Reversal of direction of rotation (inverted direction of rotation for identical setpoints)

9 ... 7 —

6 Activate sub-mode synchronous positioning

5 Activate homing

4 Activate positioning

3 Activate speed control

2 Activate torque control

1 Activate position control

0 Controller enable
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Error word (high) (errh_err_field_1)

Bit Meaning

31 Initialisation error

30 Checksum error

29 Stack overflow

28 —

27 Error in preliminary pos. calculation

26 —

25 Operating mode error

24 Position data record error

23 RS232 communication error

22 CAN communication error

21 ... 12 —

11 Course program jump target error

10 Course program error - unknown command

9 ... 8 —

7 Motor identification error

6 ... 4 —

3 Homing error

2 Time-out with quick stop

1 ... 0 —
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10.5 Timing charts

The following diagrams show some typical 931E servo positioning controller applications
and the corresponding timings of the digital inputs and outputs. Since some times depend
on the operating state of the controller, sometimes only guide values can be indicated.In
these cases, the control must query additional status messages of the 931E.

The times indicated in the diagrams have a tolerance of ± 100�Psec. This tolerance must be
considered in addition to the times indicated in the timing diagrams!

The 931E servo positioning controller isequipped witha sequencecontrol witha timebase
of 1.6 msec. The digital input and output states are cyclically detected and updated.

The cycle time of the PLC or control must be selected < (1.6 msec – 100���Psec) = 1.5 msec to
ensure that the PLC can detect all messages from the 931E. All control signals from the PLC
must be active > (1.6 msec + 100���Psec) = 1.7 msec to ensure that the 931E will identify
them correctly.

Example:

PLC with tcycle= 1 msec�o set the PLC outputs for at least 2 x tcycle= 2 msec



Appendix
Timing charts
Switch-on sequence

10

��178 SW-HB 13.0002-EN EN 3.0

10.5.1 Switch-on sequence

t1

t2

t3

t4

t5

t6

t7

t

t

t

t

t

t

t

931E_121

Fig. 31 Switch-on sequence

�� Power on
�� DOUT0: Ready
�� Controller enable
�� Power stage is on
�� Holding brake released
�� Speed setpoint
�� Actual speed
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ƒ t1 ≈ 500 msec

Boot-program processing and start of application

ƒ t2 > 1.6 msec

ƒ t3 ≈ 10 msec

Depends on the operating mode and the status of the drive

ƒ t4 = N x 1.6 msec

Parameterisable (brake parameter for run delay tF)

ƒ t5 < 1.6 msec

ƒ t6 = N x 0.2 msec

Depends on the quick stop ramp

ƒ t7 = N x 1.6 msec

Parameterisable (brake parameter for stop delay tA)
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10.5.5 Limit switches

t1

t2 t4

t

t

t

t3

931E_125

Fig. 35 Limit switch

 Limit switch active
 Actual speed (1)
 Actual speed (2)

ƒ t1 < 0.2 msec

ƒ t2 = N x 0.2 msec

Depends on the quick stop ramp

ƒ t3 < 0.2 msec

ƒ t4 = N x 0.2 msec

Depends on the speed ramp

Actual speed(1): Direction of rotation permanently inhibited through the limit switch.

Actual speed (2): Directionof rotationnot permanently inhibited through the limit switch.
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10.6 Parameter set management

10.6.1 General information

For trouble-free motor control with the 931E servo positioning controller, the
characteristics of the931E servopositioning controllermusthavebeen set correctly. In the
following, the individual characteristics will be referred to as parameters; the total of all
parameters for a servo positioning controller/motor combination will be referred to as
parameter set.

The below figure describes the parameter set management:

931E_126

Fig. 36 Online parameterisation

 PC
 *.DCO file
 Small Drive Control (SDC)
 Reading from file and saving in servo
 Reading from servo and saving in file
 Serial communication
 Servo controller
 RAM
 Flash
 Default parameter set
 Controller reset
 Saving the parameter set
 Loading the standard parameter set
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The current parameter set of the 931E servo positioning controller is saved in the RAM
(RAM = Random Access Memory). The RAM contents will get lost when the supply voltage
is switched off. For permanently saving the parameter set, use the commands File ��
Parameter set�� Save parametersand copy the parameter set into the controller memory.
The contents of the controller memory will not get lost, even when the voltage is switched
off.

Every time, the servo positioning controller is reset, the contents of the FLASH will be
copied into the RAM. The reset can be activated through the following actions:

ƒ Power-off/power-on

ƒ Activation of the menu item File �� Reset Servo

ƒ Activation of the RESET button in the menu bar of the parameter setting program

Every 931E servo positioning controller contains a default parameter set which is firmly
implemented in the firmware and cannot be overwritten. If parameter setting is not
successful for whatever reason, the standard parameter set can be loaded and used as a
”solid basis”. Select the menu itemsFile�� Parameter set�� Load default parameter set to
activate the standard parameter set. After this, the default parameter set will be copied
into the FLASH and the RAM.

10.6.2 Loading and saving of parameter sets

It is possible to save and manage parameter sets externally (e.g. on hard disk, floppy disk,
etc.). For this, the 931E servo positioning controller reads the parameter set and saves it in
a file or reads it from a file and saves it in the 931E servo positioning controller.

The PC parameter file extension is *.DCO. Select the following menu items to read and
write the *.DCO files in the parameter setting program:

ƒ File/Parameter set/File>> Servo:
Transferring the *.DCO file from the PC to the servo

ƒ File/Parameter set/Servo >> file:
Writing the *.DCO file on the PC

When writing a parameter set to a PC file, you can fill in the Motor type and Description
fields. Furthermore, you can add a comment of up to 100 lines when selecting the
Comment tab. We strongly recommend to generate descriptions to make sure that the
parameter sets will not be mixed up later. We also recommend tochoose useful parameter
set names to make finding the parameter sets easier.

�	 Note!
ƒ Please use the comment fields to save information.
ƒ *.DCO files can be sent by floppy disk, CD-ROM and/or e-mail.
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10.7 Offline parameterisation

The toolbar below the menu bar indicates if offline or online parameterisation is active:

Online parameterisation active Offline parameterisation active

The active mode will be highlighted in green.

The parameter setting program allows you to access parameter sets even if there is no
serial communication with the 931E servo positioning controller available. This is,
however, only possible, if a corresponding *.DCO file is available. See the chapter ”Loading
and saving of parameter sets”. (�K 184)

You can

ƒ read controller parameters from a *.DCO file.

ƒ change controller parameters.

ƒ save changed values in the same or a different *.DCO file.

ƒ print parameter sets. See the chapter ”Printing parameter sets”. (�K 185)

The changes will only become effective, if the modified parameter set is loaded into the
931E servo positioning controller. See the chapter ”Loading and saving of parameter sets”.
(�K 184)

The below figure shows the principle of the offline parameterisation:

931E_127

Fig. 37 Offline parameterisation

�� PC
�� *.DCO file
�� Small Drive Control (SDC)

Select the menu items Options �� Communication �� Offline parameterisation or click the
offline icon in the toolbar to activate the offline parameterisation. You will be asked which
*.DCO file you want to open. Select a corresponding file.

�� Stop!
If you want to use a DCO file for a different device type, it is absolutely
necessary to check the settings for the rated current, maximum current, angle
encoder offset, phase sequence, pole pair number, current controller and
speed controller, otherwise, the servo positioning controller/motor might be
destroyed!

During the offline parameterisation, the behaviour of the parameter setting program
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10.8 Info window

Select Info Info to display general information about the SDCparameterisation tool and
the 931E servo positioning controller. The following windowwill appear:

931e_344

 Note!
In case of a complaint, it will be useful to have the information of these tabs
available.

efesotomasyon.com - Lenze
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10.9 Quick access via toolbar

Some functions of the parameterisation program can be directly called in the toolbar
below the menu bar:

Commands and functions

 

German language

 

English language

 

French language

 

Find communication

 

Online parameterisation

 

Offline parameterisation

 

Oscilloscope

 

Motor data menu

 

Current controller

 

Speed controller

 

Position controller

 

Homing

 

Select positions

 

Approach positions

 
Save parameters

 

Reset servo positioning controller
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11 Index

A
Actual speed filter, 40

Actual values

- Actual value window, 23
- of the servo, 22

Alt+F4, 24

Analog inputs, 113

Analog monitor, 115

- numeric overflow limitation, 115
- scaling, 115

Angle encoder, setting, 136

Angle encoder identification, 136

Application, as directed, 9

Application as directed, 9

Approaching targets, 71

Automatic angle encoder determination, 136

B
Baud rate

- Actual data transfer rate, 161

- Preferred data transfer rate, 161

Brake functions, 111

C
Cancel, 20

CANopen

- Adding DIN0...DIN3 to the node address, 159
- basic node address, 159

- baud rate, 159
- Communication settings, 159

Commissioning, 25

Communication settings, 161

Communication via communication objects, 24

Communication window for RS232 transfer, 163

Communication with RS232, 161

Control elements, 21

Controller

- application as directed, 9
- labelling, 9

Controller cascade, 28 , 45

Course program, 73

- digital inputs, 73

- global settings, 65 , 79
- program creation, 84

Current controller, manual setting, 145

D
DC-bus monitoring, 144

Default parameter set, 27

Definition of notes used, 15

Definitions, 8

Device protection, 14

Digital outputs, 107

Directories, 23

Display units, display mode, 150

- direct entry, 150

- standard value, 150
- user-defined, 150

E
Emergency stop, Decelerations, 141

Error acknowledgement, 132

Error analysis, 132

Error correction, 132

Error message, 126

Exiting the program, 24

F
Firmware download, 191

Following error, 147

G
General configuration, 149
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