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1 Introduction
The PD2-C-IP is a brushless motor with integrated controller in protection class IP65. The integrated
absolute encoder makes immediate operation possible in closed loop mode without homing.

This manual describes the functions of the controller and the available operating modes. It also shows how
you can address and program the controller via the communication interface.

You can find further information on the product on us.nanotec.com.

1.1 Version information

Manual Date Changes Firmware Hardware
version version version
1.0.0 03/2018 First edition FIR-v1650 WO001
1.0.1 04/2019 Additions and error corrections FIR-v1650 WO001
2.0.0 10/2019 New firmware generation: see document Instructions FIR-v1939 WO001
on how to perform firmware update to version: FIR-
v1939.
2.1.0 11/2020 m New firmware generation: see document FIR-v2039 Woo1

Instructions on how to perform firmware update to
version: FIR-v2039.

m New chapter Analog inputs

m Worst-case calculations for the switching
thresholds of the inputs

2.2.0 09/2021 Additions and error corrections FIR-v2139 WO001

1.2 Copyright, marking and contact

© 2013 — 2021 Nanotec Electronic GmbH & Co. KG. All rights reserved.

C€

Nanotec Electronic GmbH & Co. KG
Kapellenstrale 6
85622 Feldkirchen

Germany

Phone: +49 89 900 686-0
Fax: +49 (89) 900 686-50

us.nanotec.com

Microsoft® Windows® 98/NT/ME/2000/XP/7/10 are registered trademarks of the Microsoft Corporation.

Version: 2.2.0 / FIR-v2139


http://www.nanotec.de
http://www.nanotec.de
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1.3 Intended use
The PD2-C-IP motor with integrated controller is used as a component of drive systems in a range of
industrial applications.

Use the product as intended within the limits defined in the technical data (in particular, see Permissible
operating voltage) and the approved Environmental conditions.

Under no circumstances may this Nanotec product be integrated as a safety component in a product or
system. All products containing a component manufactured by Nanotec must, upon delivery to the end user,
be provided with corresponding warning notices and instructions for safe use and safe operation. All warning
notices provided by Nanotec must be passed on directly to the end user.

1.4 Target group and qualification

The product and this documentation are directed towards technically trained specialists staff such as:

Development engineers
Plant engineers
Installers/service personnel
Application engineers

Only specialists may install, program and commission the product. Specialist staff are persons who

m have appropriate training and experience in working with motors and their control,
m are familiar with and understand the content of this technical manual,
m know the applicable regulations.

1.5 Warranty and disclaimer

Nanotec assumes no liability for damages and malfunctions resulting from installation errors, failure to
observe this manual or improper repairs. The selection and use of Nanotec products is the responsibility of
the plant engineer or end user. Nanotec accepts no responsibility for the integration of the product in the end
system.

Our general terms and conditions at www.nanotec.com apply.

Changes or modifications to the product are not permitted.

1.6 EU directives for product safety

The following EU directives were observed:

m RoOHS directive (2011/65/EU, 2015/863/EU)
m EMC directive (2014/30/EU)

1.7 Other applicable regulations

In addition to this technical manual, the following regulations are to be observed:

m Accident-prevention regulations
m Local regulations on occupational safety

1.8 Used icons

All notices are in the same format. The degree of the hazard is divided into the following classes.

Version: 2.2.0 / FIR-v2139 10
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CAUTION

é The CAUTION notice indicates a possibly dangerous situation.
Failure to observe the notice may result in moderately severe injuries.
» Describes how you can avoid the dangerous situation.

NOTE

0 Indicates a possible incorrect operation of the product.
Failure to observe the notice may result in damage to this or other products.
» Describes how you can avoid the incorrect operation.

TIP

)

Shows a tip for the application or task.

1.9 Emphasis in the text

The following conventions are used in the document:
Underlined text indicates cross references and hyperlinks:

m The following bits in object 6041, (statusword) have a special function:
m Alist of available system calls can be found in chapter NanoJ functions in the NanoJ program.

Text set in italics marks named objects:

m Read the installation manual.

m Use the Plug & Drive Studio software to perform the auto setup.

m For software: You can find the corresponding information in the Operation tab.
m For hardware: Use the ON/OFF switch to switch the device on.

A text set in Courier marks a code section or programming command:

m The line with the od_write (0x6040, 0x00, 5 ); command has no effect.
m The NMT message is structured as follows: 000 | 81 2A

A text in "quotation marks" marks user input:

m Start the NanoJ program by writing object 2300y, bit 0 = "1".
m If a holding torque is already needed in this state, the value "1" must be written in 3212,,:01;,.

1.10 Numerical values

Numerical values are generally specified in decimal notation. The use of hexadecimal notation is indicated by
a subscript h at the end of the number.

The objects in the object dictionary are written with index and subindex as follows: <Index>:<Subindex>

Both the index as well as the subindex are specified in hexadecimal notation. If no subindex is listed, the
subindex is 00y,

Example: Subindex 5 of object 1003y, is addressed with 10034,: 05y, subindex 00 of object 6040y, with
6040y.

Version: 2.2.0 / FIR-v2139 11
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1.11 Bits

The numbering of individual bits in an object always begins with the LSB (bit number 0). See the following
figure, which uses data type UNSIGNEDS8 as an example.

MSB LSB
BitNummer 7 6 5 4 3 2 1 0
Bits‘0‘1‘0‘1‘0‘1‘0‘1‘ 2 55pex & 854ec

1.12 Counting direction (arrows)

In figures, the counting direction is always in the direction of an arrow. Objects 60C5;, and 60Cé6;, depicted as
examples in the following figure are both specified as positive.

A
Max. acceleration (60C5)

c /

kel

© =
% t
Q

Q

<

Max. deceleration (60C6},)

Version: 2.2.0 / FIR-v2139 12
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2 Safety and warning notices

Damage to the controller!
o Changing the wiring during operation may damage the controller.

» Only change the wiring in a de-energized state. After switching off, wait until the capacitors
have discharged.

0 Damage to the controller due to excitation voltage of the motor!
Voltage peaks during operation may damage the controller.
» Install suitable circuits (e.g., charging capacitor) that reduce voltage peaks.

Damage to the electronics through improper handling of ESD-sensitive components!

0 The device contains components that are sensitive to electrostatic discharge. Improper handling
can damage the device.

» Observe the basic principles of ESD protection when handling the device.

Damage to the electronics if the supply voltage is connected with reversed polarity!

o Polarity reversal results in a short-circuit between supply voltage and GND (earth) via the power
diode.

» Install a line protection device (fuse) in the supply line.

Version: 2.2.0 / FIR-v2139 13
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3.1 Environmental conditions
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Environmental condition

Value

Protection class

IP65 (except for shaft
output)

Ambient temperature (operation) -10 ... +40°C
Air humidity (non-condensing) 0...85%
Max. Altitude of site above sea level (without drop in performance) 1500 m
Ambient temperature (storage) -25 ... +85°C
3.2 Dimensioned drawings
3.2.1 PD2-C411L18-E-65-01
Frontansicht und Montierung Seitenansicht Riickansicht Ansicht X
X
2 |
2 2 s

{ @ .

S § < ®
+ ] L
031202 8
depih min. 4.5

Aloos|A
©]@0.08|A

Y

>

@228 =l
0.05

[]42.3 max.

Version: 2.2.0 / FIR-v2139
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3.2.2 PD2-CB42CD-E-65-01

Frontansicht und Montieruna Seitenansicht Ruckansicht Ansicht X
Xy

B & 2S5 .
/

’

w@*f G

3.3 Electrical properties and technical data

123.9:1

[ 42.3 max.

3.3.1 Technical data — motor

Operating voltage Rated current rms Peak current
rms for 1s
PD2-C 12Vto 48V 1.8A 3A
PD2-CB42C 48 V (12 to 48 £5%) 3.3A 10A
3.3.2 Technical data
Property Description / value
Operating modes Profile Position Mode, Profile Velocity Mode, Profile Torque Mode,

Velocity Mode, Homing Mode, Interpolated Position Mode, Cyclic
Sync Position Mode, Cyclic Sync Velocity Mode, Cyclic Synchronous
Torque Mode, Clock-Direction Mode

Set value setting / Clock-direction, analog, NanoJ program
programming

Inputs 2 digital inputs (+24 V)

3 inputs, single-ended or differential, +5 V / +24 V, switchable by
means of software

1 analog input, 10-bit resolution, 0-10 V or 0-20 mA (switchable by
means of software, default setting is 0-10 V)

Outputs 2 outputs, max. 24 V, 100 mA, open drain
Integrated encoder Magnetic, single-turn absolute encoder, 1024 cpr
Protection circuit Overvoltage and undervoltage protection

Overtemperature protection (> 75° Celsius on the power board)

Polarity reversal protection: In the event of a polarity reversal, a short-
circuit will occur between supply voltage and GND over a power
diode; a line protection device (fuse) is therefore necessary in the
supply line. The values of the fuse are dependent on the application
and must be dimensioned

Version: 2.2.0 / FIR-v2139 15
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Property Description / value

m greater than the maximum current consumption of the controller,
m less than the maximum current of the voltage supply.

If the fuse value is very close to the maximum current consumption
of the controller, a medium / slow tripping characteristics should be
used.

3.4 Overtemperature protection

Above a temperature of approx. 75°C on the power board (corresponds to 65—72°C outside on the back
cover), the power part of the controller switches off and the error bit is set (see objects 1001}, and 1003;,).
After cooling down and confirming the error (see table for the controlword, "Fault reset"), the controller again
functions normally.

The following temperature test results provide information on the temperature behavior of this controller.
Temperature tests are performed under the following conditions:

Operating voltage: 48 V DC

Motor current: 1.8 A (stepper motor PD2-C) / 3.3 A (BLDC motor PD2-CB) rms
Operation mode: Velocity Mode, full step, 30 rpm

Ambient temperature: 25 °C / 45 °C

Altitude of site: 500 m above sea level

No external cooling in the climatic chamber, e. g., via fan

Motor not flanged mounted

The following graphics show the results of the temperature tests:
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PD2-CB Temperature
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Aside from the motor, the exact temperature behavior is also dependent on the flange connection and

0 the heat transfer there as well as on the convection in the application. For this reason, we recommend
always performing an endurance test in the actual environment for applications in which current level
and ambient temperature pose a problem.

3.5 Pin assighment

3.5.1 Overview

Connection Function
X1 Voltage supply
X2 Digital inputs and outputs
X3 Analog input and digital inputs
X4 Mini USB
S1 Hex coding switch for the special drive modes (clock-direction and analog speed)

All pins with designation GND are internally connected.
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3.5.2 X1 - voltage supply
Connection for the main supply. Type: M8, 3-pin, A-coded, male

Suitable Nanotec cable: ZK-M8-3-2M-1-AFF (not included in the scope of delivery)

3.5.2.1 Voltage source

The operating or supply voltage supplies a battery, a transformer with rectification and filtering, or a switching
power supply.

EMC: For a DC power supply line longer than 30 m or when using the motor on a DC bus,
0 additional interference-suppression and protection measures are necessary.

» An EMI filter is to be inserted in the DC supply line as close as possible to the controller/
motor.

» Long data or supply lines are to be routed through ferrites.

3.5.2.2 Connections

Pin Function Note
1 +Ub 12-48 V, 5%
3 GND
4 n.c

3.5.2.3 Permissible operating voltage

The maximum operating voltage is 50.4 V DC. If the input voltage of the controller exceeds the threshold
value set in 2034y, the motor is switched off and an error triggered. Above the response threshold set in
40214,:02;, the integrated ballast circuit is activated (wirewound resistor Z32041412209K6C000 from Vishay
with 3 W continuous output).
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The minimum operating voltage is 11.4 V DC. If the input voltage of the controller falls below 10 V, the motor
is switched off and an error triggered.

A charging capacitor of at least 4700 pF / 50 V (approx. 1000 pF per ampere rated current) must be
connected in parallel to the supply voltage to avoid exceeding the permissible operating voltage (e.g., during
braking).

Damage to the controller and/or its power supply due to excitation voltage of the motor!
Voltage peaks during operation may damage the controller and possibly its power supply.
0 » Install suitable circuits (e.g., charging capacitor) that reduce voltage peaks.

» With BLDC motors: Select a voltage source that corresponds to the rated voltage of the
respective motor as specified in the motor data sheet.

» Use a power supply with protection circuit to protect against overvoltage.

3.5.3 X2 —digital inputs and outputs
Connection for digital inputs and outputs. Type: M8, 5-pin, B-coded, male
Suitable Nanotec cable: ZK-M8-5-2M-1-PUR-S-F (not included in the scope of delivery)

3.5.3.1 Connections

Pin Function Note
1 GND
2 Digital input 1 24V signal
3 Digital input 2 24 V signal
4 Digital output 1 Open drain, max. 24 /100 mA
5 Digital output 2 Open drain, max. 24 /100 mA
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The following switching thresholds apply for inputs 1 to 2:

Max. Voltage Switching thresholds
(worst-case calculations)
On Off
24V >15.29V <097V

3.5.4 X3 —analog input and digital inputs
Connection for inputs and outputs. Type: M8, 8-pin, A-coded, male
Suitable Nanotec cable: ZK-M8-8-2M-1-PUR-S (not included in the scope of delivery)

J

|
R

3.5.4.1 Connections

Pin Function Note

1 GND

2 Analog input 10 bit, 0-10 V or 0-20 mA, switchable by means of software

3 -Release (-input 4) The default setting for this input combination is "single-ended";
this means that the "-Release" input is deactivated, only
"+Release" against GND is active. 5 V / 24 V signal, switchable
by means of software with object 3240,,, max. 1 MHz

4 +Release (+input 4)

5 —Direction (—input 5) The default setting for this input combination is "single-ended";
this means that the "-Direction” input is deactivated, only
"+Direction" against GND is active. 5 V / 24 V signal, switchable
by means of software with object 3240, max. 1 MHz

6 +Direction (+input 5)

7 —Clock (=input 6) The default setting for this input combination is "single-ended";

Version: 2.2.0 / FIR-v2139
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Pin Function Note

against GND is active. 5V / 24 V signal, switchable by means of
software with object 3240y, max. 1 MHz

8 +Clock (+input 6)

The following switching thresholds apply for inputs 4 to 6 (pins 3 to 8):

Max. Voltage Switching thresholds
(worst-case calculations)
On Off
5V >494V <048V
24V >20.24V <294V

If you set 3240,,:07,, to the value "1", three differential inputs are available on pins 3 to 8. Where:

Switching on Switching off

Voltage at input pin+ against GND > switch-on Voltage at input pin- against GND > switch-on
threshold threshold

3.5.5 X4 = Mini USB

A cable of type "mini USB" is needed for this USB connection.

3.5.6 S1 — hex coding switch for the special drive modes (clock-direction and analog
speed)

You can use this switch to select one of the special drive modes.
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4 Commissioning

Described in this chapter is how you establish communication with the controller and set the necessary
parameters to make the motor ready for operation.

The Plug & Drive Studio software offers you an option for performing the configuration and adapting the
motor parameters to your application. You can find further information in document Plug & Drive Studio:
Quick Start Guide at us.nanotec.com.

The controller also offers you the possibility to switch special drive modes on/off via the hex coding switch S1.
You can thereby control the motor directly via the inputs (analog input/clock-direction). See chapter Special
drive modes (clock-direction and analog speed) for details.

Observe the following notes:

CAUTION

Moving parts can cause hand injuries.

A If you touch moving parts during running operation, hand injuries may result.
» Do not reach for moving parts during operation. After switching off, wait until all movements
have ended.

CAUTION

In free-standing operation, motor movements are uncontrolled and can cause injuries.

fhf If the motor is unsecured, it can, e. g., fall down. Foot injuries or damage to the motor could
occur.

» If you operate the motor free-standing, observe the motor, switch it off immediately in the
event of danger and make certain that the motor cannot fall down.

CAUTION

Moving parts can catch hair and loose clothing.

During running operation, moving parts can catch hair or loose clothing, which may lead to
injuries.

» If you have long hair, wear a hairnet or take other suitable protective measures when near
moving parts. Do not work with loose clothing or ties near moving parts.

CAUTION

If cooling is insufficient or if the ambient temperature is too high, there is a risk of overheating or

i Risk of overheating or fire if there is insufficient cooling!
fire.

» During use, make certain that the cooling and environmental conditions are ensured.
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EMC: Current-carrying cables — particularly around supply cables — produce
electromagnetic alternating fields. These can interfere with the motor and other devices.

Suitable measures may be:
0 » Use shielded cables and earth the cable shielding on both ends over a short distance.
» Keep power supply cables as short as possible.
» Use cables with cores in twisted pairs.
» Earth motor housing with large contact area over a short distance.
» Lay supply and control cables separately.

4.1 Configuration

4.1.1 General

The following options are available for configuring the controller:

Configuration file

This file can be saved to the controller via the USB connection. For further information, read chapters
USB connection and Configuration file.

NanoJ program

This program can be programmed, compiled and then transferred to the controller with NanoJ via
USB. For further information, read chapters NanoJ program and Programming with NanoJ.

After connecting to a voltage supply, the controller reads out the configuration in the following order:

1. The configuration file is read out and processed.

2. for selecting the special drive modes is/are read out and used as configuration. See chapter
Special drive modes (clock-direction and analog speed).

3. The NanoJ program is started.

4.1.2 USB connection

If the controller is connected to a PC via a USB cable, the controller behaves like a removable storage
device. No further drivers are required.

Three files are displayed: the configuration file (cfg. txt), the NanoJ program (vmmcode .usr) and the
information file (info.txt), where the serial numbers and firmware version of the product can be found.

You can thereby store the configuration file or the NanoJ program on the controller. The voltage supply of
the controller must also be connected during USB operation.

m Only use a standard Mini USB cable. Never use a USB cable that manufacturers of mobile phones
include with their products. These USB cables could have a different plug shape or pin assignment.

m Do not save any files on the controller other than those listed below:

0 1. cfg.txt

2. vmmcode.usr
3. info.bin
4. reset.txt

Any other file is deleted when the voltage supply of the controller is switched on!
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TIP

Because it is often necessary during commissioning to copy the same file to the controller following
an update, it is recommended that a script file be used to perform this task.

m Under Windows, you can create a text file with file extension bat and the following content:
copy <SOURCE> <TARGET>
m Under Linux, you can create a script with file extension sh and the following content:

#!/bin/bash
cp <SOURCE> <TARGET>

4.1.3 Configuration file

4.1.3.1 General

The cfg. txt configuration file is used to preset values for the object dictionary to a certain value during
startup. This file uses a special syntax to make accessing the objects of the object dictionary as easy as
possible. The controller evaluates all assignments in the file from top to bottom.

NOTE

0 If you delete the configuration file, the controller recreates the file (without content) on the next restart.

4.1.3.2 Reading and writing the file

How to access the file:

1.
2.
3.

Connect and switch on the voltage supply.

Connect the controller to your PC using the USB cable.

After the PC has detected the device as a removable storage device, navigate in the Explorer
to the directory of the controller. File cfg. txt (for a PD4C, the file is named pd4ccfg. txt)is
stored there.

Open this file with a simple text editor, such as Notepad or Vi. Do not use any programs that
use markup (LibreOffice or similar).

After you have made changes to the file, proceed as follows to apply the changes through a restart:

. Save the file if you have not yet already done so. The motor stops.
. Disconnect the USB cable from the controller.
. Disconnect the voltage supply from the controller for approx. 1 second until the power LEDs

stop flashing.

. Reconnect the voltage supply. When the controller is now restarted, the values in the

configuration file are read out and applied.

TIP

To restart the controller, you can also copy an empty reset. txt file to the controller. This restarts
the controller. The reset. txt file is deleted on the next restart.
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4.1.3.3 Structure of the configuration file

Comments

Lines that begin with a semicolon are ignored by the controller.

Example

; This is a comment line

Assignments

Before setting a value, determine its data type (see chapter Description of the object dictionary)! The
controller does not validate entries for logical errors!

Values in the object dictionary can be set with the following syntax:
<Index>:<Subindex>=<Value>

<Index>

This value corresponds to the index of the object and is interpreted as a hexadecimal number. The
value must always be specified with four digits.

<Subindex>

This value corresponds to the subindex of the object and is interpreted as a hexadecimal number.
The value must always be specified with two digits and can be omitted if the subindex is 00y,

<Value>

The value that is to be written in the object is interpreted as a hexadecimal number. Hexadecimal
numbers are to be prefixed with "0x".

You can also set individual bits:
Set bit

3202:00.03=1

Reset bit

3202:00.03=0

Bitwise OR

3202:00|=0x08

Bitwise AND

3202:00&=0x08
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Example

Set object 203B},:01 (rated current) to the value "600" (mA):

203B:01=600

Set object 3202;,:00 to the value "8" (activate current reduction while at a standstill in open
loop mode):

3202:00=8
or only set bit 3

3202:00.03=1

m There must be no blank characters to the left and right of the equal sign. The following assignments
are not correct:
6040:00 =5
6040:00= 5

o 6040:00 = 5

m The number of places must not be changed. The index must be four characters long and the
subindex two characters long. The following assignments are not correct:
6040:0=6
6040=6

m Blank spaces at the start of the line are not permitted.

4.1.4 NanoJ program

A NanoJ program can be executed on the controller. To load and start a program on the controller, proceed
as follows:

1. Write and compile your program as described in chapter Programming with NanoJ.

2. Connect the voltage supply to the controller and switch on the voltage supply.

3. Connect the controller to your PC using the USB cable.

4. After the PC has detected the device as a removable storage device, open an Explorer window
and delete file vmmcode . usr on the controller.

5. Navigate in the Explorer to the directory with your program. The compiled file has the same
name as the source code file, only with file extension . usr. Rename this file vmmcode .usr.

6. Copy file vmmcode .usr to the controller.

To start the NanoJ program the next time the controller is restarted, add the following line to the
configuration file:

2300:00=1

7. Disconnect the voltage supply from the controller for approx. 1 second until the power LEDs
stop flashing.

8. Reconnect the voltage supply. When the controller now starts, the new NanoJ program is read
in and started.
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TIP

To restart the controller, you can also copy an empty reset . txt file to the controller. This restarts
the controller. The reset. txt file is deleted on the next restart.

NOTE

0 m The NanoJ program on the controller must have file name vmmcode . usr.

m If the NanoJ program was deleted, an empty file named vmmcode . usr is created the next time
the controller is started.

TIP

It is possible to automate the deletion of the old NanoJ program and the copying of the new one with
a script file:

m Under Windows, you can create a file with file extension bat and the following content:
copy <SOURCE PATH>\<OUTPUT>.usr <TARGET>:\vmmcode.usr
For example:
copy c:\test\main.usr n:\vmmcode.usr
m Under Linux, you can create a script with file extension sh and the following content:

#!/bin/bash
cp <SOURCE_PATH>/<OUTPUT>.usr <TARGET PATH>/vmmcode.usr

You can protect your NanoJ program from being read out/copied by activating the hidden attribute
of the FAT file system.

4.2 Auto setup

To determine a number of parameters related to the motor and the connected sensors (encoders/Hall
sensors), you must perform an auto setup.

TIP

As long as the motor connected to the controller or the sensors for feedback (encoders/Hall sensors)
are not changed, auto setup is only to be performed once during initial commissioning.

NOTE

Note the following prerequisites for performing the auto setup:
» The motor must be load-free.
0 » The motor must not be touched.
» The motor must be able to turn freely in any direction.
» No NanoJ programs may be running (object 2300,:004, bit 0 = "0", see 2300h NanoJ Control).
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TIP

Execution of the auto setup requires a relatively large amount of processor computing power. During
the auto setup, this may result in fieldbuses not being operated in a timely manner.

4.2.1 Parameter determination

Auto setup determines various parameters of the connected motor and of the present sensors by means
of multiple test runs and measurement runs. To a certain extent, the type and number of parameters are
dependent on the respective motor configuration.

Parameter All motors independent of the configuration
Motor type (stepper motor or 0
BLDC motor)
Winding resistance O
Winding inductance ]
Interlinking flux O

Parameter Motor without encoder Motor with Motor with encoder
encoder and index without index

Encoder resolution - O
Alignment (shifting of - O

the electrical zero to the
index)

Motor without
Hall sensor

Parameter

Motor with Hall sensor

Hall transitions -

4.2.2 Execution

1. To preselect the auto setup operating mode, enter the value "-2" (="FE") in object 6060},:00,.
The power state machine must now switch to the Operation enabled state, see CiA 402 Power
State Machine.

. Start auto setup by setting bit 4 OMS in object 6040}:00; (controlword).

While the auto setup is running, the following tests and measurements are performed in
succession:

Version: 2.2.0 / FIR-v2139
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[ Start Auto-Setup ]

v

| Identify motor type

v

Determine windings resistance

Determine windings inductivity

Determine magnetic flux

Determine pole pairs

Encoder
and encoder-index
available?

Yes ) .
Determine encoder resolution

Determine alignment

Hall sensor
available?

Measure Hall transitions

Encoder and/or

Hall sensor available? Invert direction of measurement”

No

A

| Save parameters |

Y

[ EndAuto-Setup |

1) To determine the values, the direction of the measurement method is reversed and edge detection re-evaluated.

Value 1 in bit 12 OMS in object 6041,:004, (statusword) indicates that the auto setup was
completely executed and ended. In addition, bit 10 TARG in object 6041,:00;, can be used to
query whether (= "1") or not (= "0") an encoder index was found.
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Master/Software Motion Controller

write 6040,:00, = 0006,
read 6041h:00h (Bit 9, 5 und 0 = 1?)

[y
|

A

write 6060,:00, = FE,

\

write 6040,:00, = 0007,

\

read 6041,:00, (Bit9, 5,4,1,0=17)

A

write 6040,:00, = 000F,

\

read 604100, (Bit9,5,4,2,1,0=1?)

A

read 6061,:00, (= FE,?)

A

write 6040,:00, = 001F,

[
Lt

Wait for auto-setup
to finish.

read 604100, (Bit12,9,5,4,2,1,0 =
1?)

A

write 6040,:00, = 0000,

Y

4.2.3 Parameter memory

After a successful auto setup, the determined parameter values are automatically taken over into the
corresponding objects and stored with the storage mechanism, see Saving objects and 1010h Store
Parameters. Categories Drive 10104:05;, and Tuning 1010,:06, are used.

CAUTION

Uncontrolled motor movements!

A After the auto setup, the internal coordinate system is no longer valid. Unforeseen reactions can
result.
» Restart the device after an auto setup. Homing alone does not suffice.

4.3 Special drive modes (clock-direction and analog speed)

You have the possibility to control the motor directly via the clock and direction input or the analog input by
activating the special drive modes.These include:
m Clock-direction

m Analog speed
m Test run with 30 rpm

You can also determine the control mode — open loop or closed loop.

Digital input 4 serves here as an enable (see X3 — analog input and digital inputs).
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After activating the special drive modes, the state of the CiA 402 Power State Machine is controlled
only via a digital input (enable). State changes that are requested in object 6040y, (controlword) have
no effect.

4.3.1 Activation

The special drive modes are activated on delivery. You can deactivate them by setting 4015,,:014, in the
configuration file to the value "0" . To do this, you must insert this line:

4015:01=0

To select the mode, you must set the hex coding switch to a value between "00", and "OF"},.

On delivery, the switch is set to "1".

The following table lists all possible modes and the value of the switch:

Value Mode
004/01;,  Clock-direction - - Open Loop
02y Clock-direction Test run with 30 rpm Clockwise direction of Open Loop
(test run) rotation
03y Clock-direction Test run with 30 rpm Counterclockwise direction Open Loop
(test run) of rotation
04y, Analog speed Direction via "Direction" Maximum speed 1000 rpm Open Loop
input
05y, Analog speed Direction via "Direction" Maximum speed 100 rpm  Open Loop
input
064, Analog speed Offset 5 V (joystick mode)  Maximum speed 1000 rpm Open Loop
07y Analog speed Offset 5 V (joystick mode)  Maximum speed 100 rpm  Open Loop
08,/09;,  Clock-direction - - Closed Loop
0A; Clock-direction Test run with 30 rpm Clockwise direction of Closed Loop
(test run) rotation
0By, Clock-direction Test run with 30 rpm Counterclockwise direction Closed Loop
(test run) of rotation
0Ch Analog speed Direction via "Direction" Maximum speed 1000 rpm Closed Loop
input
0Dy, Analog speed Direction via "Direction” Maximum speed 100 rpm  Closed Loop
input
(0] = Analog speed Offset 5 V (joystick mode) Maximum speed 1000 rpm Closed Loop
OF, Analog speed Offset 5 V (joystick mode) Maximum speed 100 rpm  Closed Loop

A change to the switch or on the configuration file does not take effect until after the controller is
restarted.
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4.3.2 Clock-direction

The controller internally sets the operating mode to clock-direction. You must connect the enable, clock and
direction inputs (see chapter X3 — analog input and digital inputs).

4.3.3 Analog speed

The controller internally sets the operating mode to Velocity. To preset the speed, the voltage on the analog
input is used and the corresponding target speed is written in 6042;,.

4.3.3.1 Maximum speed

The maximum speed can be changed between 100 rpm and 1000 rpm. If a different speed is necessary, it
can be set using the scaling factor (object 604Cy, subindices 01}, and 02).

4.3.3.2 Computation of the analog voltage
There are two modes for calculating the analog input voltage.

Normal mode

You must connect the enable, direction and analog inputs (see chapter X3 — analog input and digital
inputs). The maximum analog voltage corresponds to the maximum speed. The direction is preset
here via the direction input. If there is no signal at the direction input, the motor turns clockwise (when
looking at the drive shaft). There is a dead zone from 0 V to 20 mV in which the motor does not move.

+max dead zone

rotational speed

n=0 >
oV Analogue input voltage Unax

Joystick mode
You must connect the release input and the analog input (see chapter X3 — analog input and digital
inputs). Half of the maximum analog voltage corresponds to the speed 0. If the voltage drops below
half, the speed increases in the negative direction. If the speed rises above half, the speed inc