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Important Notes

This manual is part of the product.
Read and follow the instructions in this manual.

Keep this manual in a safe place.
Give this manual and any other documents relating to the product to anyone that uses the product.

We reserve the right to make modifications without prior notification.
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About This Manual

This manual applies to SMI21 CANopen DCmind brushless products:

e 80140301
80180301
e 80280302

Reference source for manuals
The manuals can be downloaded from our website at the following address:
http://www.crouzet-motors.com/
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Disclaimers and limitations of liability

Except in cases specifically indicated in other agreements and CROUZET, this product and its
documentation are provided "as is", with no warranties or conditions of any type, whether express or implied,
including, but not limited to the implied warranties or conditions of merchantability, fithess for a particular
purpose or non-infringement.

CROUZET rejects all liability for errors or omissions in the information or the product or in other documents
mentioned in this document.

CROUZET shall in no event be liable for any incidental, accidental, indirect or consequential damages
(including but not limited to those resulting from: (1) dependency of equipment presented, (2) costs or
substituting goods, (3) impossibility of use, loss of profit or data, (4) delays or interruptions to business
operations (5) and any other theoretical liability that may arise as a consequence of the use or performance
of information, irrespective of whether CROUZET has been notified that said damage may occur.

Some countries do not allow the limitation or exclusion of liability for accidental or consequential damages,
meaning that the limits or exclusions stated above may not be valid in some cases.

This document may contain technical or other types of inaccuracies. This information changes periodically.
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1. INTRODUCTION

Use DCmind Soft + CANopen to configure and program CROUZET SMI21 CANopen drive.
DCmind Soft + CANopen allows for:

Detection of compatible drives connected to the software network

Connection to one or several drives for configuration, tuning, testing and programming.
Configuration and testing of different motion modes (position, velocity, torque, force, homing, etc.)
Monitor information with the digital scope

1.1.Getting Started

Minimum computer requirements to run DCmind Soft CANopen software are:

Microsoft Windows OS version XP SP3, Vista, W7, W8 or W10.
At least 100MB of free disk space.

USB port for controller USB connection.

CAN port for CAN connection [optional].

.NET framework 4.0

In order to install and run the DCmind Soft CANopen software, you must have Administrator
privileges (for installation).

1.2.Communication Interfaces
DCmind Soft + CANopen supports the following communication interfaces:

e CAN Peak.
e CAN IXXAT.
e CAN Kvaser.

In the menu of DCmind Soft + CANopen "About”, the version of the communication libraries version are
displayed.

About DCmind Soft + CANopen

20 DCmind Soft + CANopen

Capynght © InnoVista Sensors 2016 - All right reserved

www.crouzet.com

Online decumentation (F1

Product Manual

Package libraries:  Trunk libraries v2.10.9
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If the version displayed is "N/A", it could be because of one of the following reasons:

e The dll library was not installed correctly, please try reinstalling DCmind Soft + CANopen.

e The dll library is being used by another program, please close the related software programs and
reopen DCmind Soft + CANopen.

e The drivers are not installed in the PC, please download and install the drivers from the vendor
website and then reboot the PC.

-
é& WARNING: The correct drivers must be installed in order to make DCmind Soft + CANopen work with
the corresponding communication interface.

1.3.Before you begin
In order to ensure successful drive setup, you should verify that the following conditions are met:

¢ Read the SMI21 CANopen drive installation manual and the datasheet for the motor.
e Provide electrical power to the motor and connect the communication cable (USB, CAN).
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2. DCMIND SOFT + CANOPEN DESKTOP

When you first start DCmind Soft + CANopen, you see the below parts:

& voTion [ln scope B unrrs € B0OTLOADER 3K orTions (@) agour |

Y save

A w0 & v & store B e \

-
0 DETECTED DRIVES CANopen channel baud rate: | 1 Mbit/s - ¥ Scan again

SMI21 CANOPEN
Node 0x20
S/N OXFFFFFFFE v 130

Kvaser Leaf Professional HS

VIRTUAL DRIVE
Node 0x20

SN0 v10

Virtual Drive

/A CROUZET
A A O MOTORS

ALERTS = 0 || DRIVE FAULTS

Tl crear (@ Moreinfo

Deseription Code Description

2

Q@ Okrrors A 0 Warnings @ 0lnformations

REGISTER WATCHE

B evercency s L) [O T N/A N/ N/A

Drive Network Window Alerts Window Drive faults Window Configuration Window

2.1.DCmind Soft + CANopen workspace display

The following windows provide on-going information as you work in DCmind Soft + CANopen:

2.1.1. Drive Network window

This window displays controllers on the DCmind Soft + CANopen network and its settings.

2.1.2. Configuration window

This is where the configuration of the SMI21 CANopen drive is edited. For example, when a settings group is
selected, all the registers within that category are displayed in this area.
Several configuration wizards can be accessed from this window.

2.1.3. Alerts window

This window displays a list of informations, warnings / errors from the SMI21 CANopen drive.

2.1.1. Drive Faults window

This window displays an history of the errors detected on the SMI21 CANopen drive. You can delete this
history by click on the button Clear.

C.MO.SAV.00008.FR_V2 Page 8/106
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2.2.DCmind Soft + CANopen toolbar

| @ Demindprograms € MOTION |aln scope g unirs ¥} BOOTLOADER & opTions (@) aeout

| il om 2 seve oAy rean &y WRITE 9 store i= parameTeRs

The following table describes the function of each button in the Configuration toolbar (some buttons are
available only when a motor is connected and selected).

Title Description
DCmind Programs | Open DCmind soft Programs (V101, P101, P200, C101, conveyor belt, valves...)
MOTION Open motion test (velocity, position and torque profile, homing...)
SCOPE Open digital scope

Convert values between different units

UNITS A\v WARNING: Do not dynamically change units during SMI21 CANopen drive
configuration and commission process because it rescales the system parameters
and causes unusual motion.
BOOTLOADER Open bootloader window for firmware updating

OPTIONS Open options window for SMI21 CANopen drive general settings
Open about window with the following informations: HMI version, online

ABOUT documentation, package libraries...

LOAD Load values from File to Parameters list. This will load values from a previous
configuration File (.xdc). The parameters are automatically downloaded to the drive
Users can save configurations at any time. This is very useful when a system has
been completely set up and you want to store the parameters to download them to
other identical systems.

SAVE To save a configuration, click the SAVE button. The output format for configuration
file is an XDC (XML Device Configuration file). User can find further information on
that format at section Parameters file of this manual.

READ Read parameters from SMI21 CANopen drive

WRITE Write parameters to SMI21 CANopen drive

STORE Store SMI21 CANopen drive parameters to non-volatile memory (NVM)

PARAMETERS Show all SMI21 CANopen drive parameters

2.3.DCmind Soft + CANopen Status bar

REGISTER WATCHER ‘

B overcencvsior iy (@) DisaBLE MOTOR _ A Drived - Node 020, VOmoETAIY I

REGISTER WATCHER

5 Voltage: 8OV

The status bar on the bottom of the desktop contains information on the SMI21 CANopen drive connection
state, FSA current status (motor enabled, motor disabled, fault...) and drive error codes. It also includes
an ENABLE/DISABLE button and an EMERGENCY button for safety.
At the right of the status bar, you have the following informations:

e Drive name with its Node ID

e Actual bus voltage

e Actual temperature

C.MO.SAV.00008.FR_V2 Page 9/106
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2.4.Parameters file

SMI21 CANopen drive is defined according to CiA311 DSP V1.0.0: CANopen XML-based device
description (.XDD files).

This file contains a list of Drive's Parameters (registers), as well as its names, data type, description, and
default value. Each firmware version has always associated an XDD file.

I’l
A\- WARNING: If you need to update your firmware version, assure that you also have the corresponding
XDD file, in order to avoid possible incompatibility issues.

When connect to a SMI21 CANopen drive in DCmind Soft + CANopen "DETECTED DRIVES", DCmind Soft
+ CANopen automatically displays current Firmware version installed in the Drive and loads the
corresponding XDD from DCmind Soft + CANopen's installation folder.

0 DETECTED DRIVES CANopen channel baud rate: | 1 Mbitls - ¥ Scan again

SMI21 CANOPEN
Node 0x20

S/N OxFFFFFFFF v 13.0
Kuaser Leaf Professional HS

-
El

VIRTUAL DRIVE

Node 0x20
SN G0 v 10
Virtuzl Drive

/ A\ CROUZET
7 MOTORS

If XDD of corresponding version is not found, DCmind Soft + CANopen opens a window showing currently
installed XDD files, from which the user can select which is the most appropriate. Note that DCmind Soft +
CANopen must be running under administrator permission to do this action.

A CAUTION: DCmind Soft + CANopen always checks XDD files into: InstallationFolder\XXDD

Each single configuration of a SMI21 CANopen drive can be stored according to CiA311 in a XML device
configuration file (.XDC).

A CAUTION: XDC files are the recommended format for saving SMI21 CANopen drive configurations.

Once you are connected to the SMI21 CANopen drive, you can Load/Save an XDC configuration file from
the top menu.

C.MO.SAV.00008.FR_V2 Page 10/106
April 25th, 2016



CROUZET
@ MOTORS SMI21 CANopen

BRUSHLESS

4 OTORS

3. WELCOME SCREEN

This view lets you select which SMI21 CANopen drive (motor) you wish to work with. You can work with a
physical drive connected to one of the ports of your PC (online) or a virtual drive (offline) to see all the
features of the DCmind Soft + CANopen and create an XDC configuration file without connected motor.

3.1.Detected Drives

Q DETECTED DRIVES CANopen channel baud rate: |1 Mbitfs = ¥ Scanagain

SMI21 CANOPEN
Node 0420

S/N OxFFFFFFFF v 13.0
USB Serial Port (COMT)

SMI21 CANOPEN
s Node 0x20
M ‘m S/N OxFFFFFFFF v 13.0

Kvaser Leaf Professional HS

VIRTUAL DRIVE

Node 0x20
S/NOx0 v10
Virtual Drive

/A CROUZET
&7 MOTORS

The Drives screen displays a list of the SMI21 CANopen drives that DCmind Soft + CANopen has found on
your local network (CANopen or USB). You can select one of these drives from the list and click on the
picture (grey line) to continue. This will connect you to the SMI21 CANopen drive and you will be given the
option to use a wizard to setup the drive.

The following fields are available on the displayed list:

Field Description
Product Name of product : SMI21 CANOPEN
Node ID ID used for the SMI21 CANopen drive
Version Firmware version
Serial Unigue identifier for each SMI121 CANopen drive
Port Communications port where SMI21 CANopen drive have been detected

A CAUTION: Click on the “Scan again” button to rescan the Network looking for available drives at any
time.
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3.2.Drive Overview

(= privE OVERVIEW

CONFIGURATION OVERVIEW

Motor type: Rotary Brushless AC (sinu:

Commutation sensor: | Digital Encoder

Motion mode: Profile Velocity

S Z T G i
Velocity feedback: Estimate velocity from position sens @ Configure

Position feedback: Digital Encoder

Command source: Network

E Motion limits o Protections

d
soidal) ) Configure

@) costous

Y@ Configure

@ Configure
2 configure

@ Inputs/Outputs (10}

Additional drive information

COMMUNICATION PARAMETERS

Drive name: Drive0 - Node 0x20
Node ID: 0x20
CANopen baud rate: 1 Mbit/s

Change

Change

3.2.1. Configuration overview

Once your SMI21 CANopen drive is connected, the Drive Overview shows a summary of the drive that you

are using.

You can view or configure some of the information displayed:

Field Description
Motor type Brushless AC (sinusoidal) or Brushless DC (trapezoidal)
Commutation sensor | Digital encoder or digital halls
Motion mode Velocity, Position or Torque profile, homing...
Velocity feedback How is estimated the actual velocity

Position feedback

Digital encoder or digital halls

Command source

How is drive the motor : network (CANopen or USB), analog or PWM

3.2.2. Communication parameters

After connecting to your SMI21 CANopen drive, the below parameters are available:

Field Description Editable field
Drive Name Name assigned to the SMI21 CANopen drive being used No
Node ID CAN Node ID used for the SMI21 CANopen drive Yes
CANopen baud rate | Baud rate used in CANopen communications Yes

3.2.3. Additional drive information

If you click on the button “Additional drive information”, the following informations are available:

e Product name

Communication port
Recommanded XDD file

Used XDD file

Last loaded XDC configuration file
Firmware version

Supported communications

Serial number

Motion chip

C.MO.SAV.00008.FR_V2
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4. MOTION SETTINGS

The Settings menu on the left allows you to configure properly several parameters for your SMI21 CANopen
drive based on the requirements of your application. The DCmind Soft + CANopen software provides among
others windows for:

Enter motor parameters

Configure feedback

Assign user units of measurement

Set system limits for temperature, current, voltage, etc.

Set motion limits for positioning, velocity, torque / force, etc.
Specify command source

Adjusts servo loops

DRIVES -q

4| @ Drived - Node 0x20

A @r Actuator
A "., Mator
@ Commutaticn
Digital Encoder
Digital Halls
4 < Mation
Command Source
Limits
,." Thresholds
BB Profiler
S Velocity Control
S Torque Contro
{2} Homing
@ Enable-Disable
(=] Inputs Cutputs
@ Protections
7% PDO

A CAUTION: By default, only settings applicable to your current SMI21 CANopen drive operation mode,
motor, feedbacks and command source will appear in this tree.

Motion settings define the system motion behavior, operation mode, control functions and motion profiler.

+d MOTION

Operation Mode: Profile Velocity

System Polarity: MNarmal

e Operation mode: There are up to eight operation modes available in SMI21 CANopen drive
(position, velocity, homing, etc.).

e System polarity indicates the direction for positive movements and for negative movements. The
system polarity is used in all modes. As the direction of torque, velocity and position could be
changed it allows reversing the direction of a system without modifying any cabling.
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4.1.Command Sources

The Command Source option allows selection between any command source supported by the SMI21
CANopen drive hardware and firmware.

After selecting a command source, the available settings for the chosen command will appear below in the
same window.

é TARGETS SOURCE

Command source: |h|ehm]rk ~
MNetwark
Analog input
P

4.1.1. Network

Select this option when the SMI21 CANopen drive is being controlled from a PC or remote host.
SMI21 CANopen drive can utilize register commands from a network communication (CANopen or USB) as
a form of input command.

4.1.2. Analog input

Utilize one of the hardware available analog inputs as a form of input command.

Configuration allows the assignment of parameter values for the applicable Analog Input.

e Analog input used allows to specify the hardware analog input used.

e Motion range. This setting defines the motion range that will correspond to the analog input range. It
is also possible to reverse the movement in order to make the motion values evolve towards
negative values.

e Motion offset allows to move the Motion range up and down depending on its value. A positive
offset value will move the range up, and a negative offset value will move the range down.

e Velocity deadband parameter allows defining a deadband of values when a velocity mode is used
as Operation Mode. This characteristic allows reducing sensitivity at low speeds. It is expressed
directly in velocity units, allowing to specify a fixed value independently of the rest of the settings.

The chart on the right represents the final motion movement depending on the analog input value. This
allows an easy way to modify the parameters by seeing the effect on the final motion movement

A CAUTION: The information displayed makes use of the current Operation Mode configured in the
Motion setting. Depending on that, the values displayed will be relative to position, velocity, torque or force.

There is a Quick Test (Offline) section where the user can see a simulation of the most common values
(Maximum, Medium and Minimum) of the Analog Input, to which motion values will correspond. For example,
suppose that the Analog Input range is 0 — 10 V, but the signal that will be supplied has a range of 0 — 5V.
Then, the range of the slider can be modified to match the real signal range and the most common values for
this range will be displayed.
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41.3. PWM

MOTORS

r 4

Choose this mode if you would like to use a PWM input as a form of input command. The PWM goes directly
into MCU which calculates the appropriate command for the current, velocity or position loop.

There are two main modes of working with PWM command source:

e PWM & direction (Dual input mode): It uses two inputs; one to assign the direction of the movement
and another to assign the duty. Applying a 0 V to Direction pin will make the system to go in negative
directions.

e PWM (Single input mode): It uses one input to control the duty.

There following settings are used to adjust the desired motion based on the PWM duty:

e Motion range. This setting defines the motion range that will correspond to the PWM duty. It is also
possible to reverse the movement in order to make the motion values evolve towards negative
values.

e Motion offset allows to move the Motion range up and down depending on its value. A positive
offset value will move the range up, and a negative offset value will move the range down.

e Velocity deadband parameter allows defining a deadband of values when a velocity mode is used
as Operation Mode. This characteristic allows reducing sensitivity at low speeds. It is expressed
directly in velocity units, allowing to specify a fixed value independently of the rest of the settings.

The chart on the right represents the final motion movement depending on the PWM duty. This allows an
easy way to modify the parameters by seeing the effect on the final motion movement.

@ CAUTION: The information displayed makes use of the current Operation Mode configured in the
Motion setting. Depending on that, the values displayed will be relative to position, velocity, torque or force.

There is a Quick Test (Offline) section where the user can see a simulation of the most common values
(Maximum, Medium and Minimum) of the PWM duty, to which motion values will correspond. For example,
suppose that the PWM duty used goes from 30% to 70%. Then, the range of the slider can be modified to
match this range and the most common motion values will be displayed.
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4.2 Limits

This screen enables you to define how your system should behave when it reaches an operational limit.

ol LMITS
POSITION LIMITS
o o = -2147483648 ¢ Jc 2147483647 ¢
Minimum absolute position 2147 483648 - ¢ ] | |
. »
Mazximum absclute position: 2147 483847 — ¢
PROFILER LIMITS -4000 rpm 0 rpm 4000 rpm
Maximum profile velocity 4000.00 = rpm " »
Maximum moetor speed 4000 | rpm r.} Configure
Maximum profiler acceleration: 100000 = rpm/s allli i
1 rpmy/s 62914559.99 rpm
Maximum profiler deceleration: 100 000 = rpm/s e -
TORQUE LIMITS
Iinimum torgue limit: -1 000.00 : mim -1058 DI" mhm 0 mle 1058'0;1 mhm
- ‘ ¥
Maximum torgue limit: 1 000.00 — mNm 0 mNm 1000 mNm
Maxirmum torgue @ const speed: 0.00 : mim 4 ¥
Maxirnum motor torque: 1058.01 | mNm r.J Configure

4.2.1. Position Limits

Min/Max absolute position parameters define the absolute position limits for the target and current
position. Every new target position will be checked and adjusted to the limits established by these values.

4.2.2. Profiler Limits

Max profile velocity, acceleration and deceleration parameters limit the profile velocity / acceleration /
deceleration to an acceptable value in order to prevent the motor and the moved mechanics from being
destroyed.

4.2.3. Torque Limits

Max torque parameter indicates the configured maximum permissible torque in the motor.

Max torque @ const speed parameter indicates the configured maximum permissible torque in the motor at
constant speed (not during acceleration/deceleration paths)

Min/Max torque limit indicate the configured maximum positive and negative torque in the motor. This
allows user to configure the system with an asymmetrical torque limit window.

A CAUTION: Please, note that Max torque, Maximum torque limit value and Minimum torque limit value
objects should not limit the peak current.
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4.3.Thresholds

The position, velocity and torque control functions parameters work in conjunction with position, velocity and
torque loops. The position and velocity loops are powered from the output of the profiler and from the
position/velocity detector or feedback output.

The output of the position/velocity loops will be input to the flux-torque or current loop.

Parameters for Position control functions sub-group are:

¢
A THRESHOLDS

POSITION THRESHOLDS
¥

a
5]

Position window: 100 /¢ Following error window: 4 284 957 295 : <
Position window time: 10 = ms Following error timecut: 100 = ms
Show Diagram Show Diagram

e Position window: this parameter indicates the configured symmetrical range of accepted position
relative to the target position. If the actual value of the position encoder is within the position window,
this target position shall be regarded as having been reached. As the user mostly prefers to specify
the position window in his application in user-defined units, the value is transformed into increments.

e Position window time: this parameter indicates the configured time, during which the actual
position within the position window is measured.

e Following error window: this parameter indicates the configured range of tolerated position values
symmetrically to the position demand value.

e Following error time out: this parameter indicates the configured time for a following error
condition, after that the bit 13 of the statusword shall be set to 1.

Pasition Window Diagram X

Acceptance Position Range

<—’.‘—>
. - . . Position
Position Window Position Window

|' ’ Position Reached
—_— >

Target Position

Following Error Window Diagram X

Following Error Tolerance

——-—;—o—o—-—-—'—|—-—’
Following Error Following Error Position
Window Wwindow

Following Error Mo Following Error

|
|
|
I Following Error
|

Reference Position
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Parameters for Velocity control functions sub-group are:

,K THRESHOLDS

SMI21 CANopen

VELOCITY THRESHOLDS

If the act VEIOCITY IS

Velacity window: 50.00 = rpm Welocity threshold:

Velacity window time: 10 = ms Welocity threshold time:

Show Diagram

Jal veloCity 1S abo

time, the motor

50.00 =

100 =

ind
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e Velocity window: this parameter indicates the configured symmetrical range of accepted velocity
relative to the target velocity. If the actual value of the velocity is within the velocity window, this

target velocity shall be regarded as having been reached.

e Velocity window time: this parameter indicates the configured time, during which the actual velocity

within the velocity window is measured.

e Velocity threshold: this parameter indicates the configured zero velocity threshold.

e Velocity threshold time: this parameter indicates the configured zero velocity threshold time.

Velocity Windew Diagram

Acceptance Velocity Range

Velocity Window Velocity Window

Parameters for Torque control functions sub-group are:

&
A THRESHOLDS

TORQUE THRESHOLDS

If the a

Torque window: 11.00 (= mNm

Torque window time: 10 = ms

e Torque window: this parameter indicates the configured symmetrical

Velocity

|
I
I
—_— e ———p

Target Velocity

range of accepted

torque/force relative to the target torque/force. If the actual value of the torque/force is within the

torque window, this target torque/force shall be regarded as having been reached.

e Torque window time: this parameter indicates the configured time, during which the actual

torque/force within the torque/force window is measured.
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4.4 Profiler

The profiler is in charge of continuously generating the position, velocity or torque references to reach the
final target values according to the user specified limits.

These configuration parameters are taken into account as default values to execute a specific mode of

operation or motion profile.
PROFILER

Profile veladity 1000.00 = rpm
Profile acceleration 5000 = rpm/s
Profile deceleration 5000 — rpm/s
Torgue slope 477000 — mNm/s
The available parameters are:
e Profile velocity
e Profile acceleration
e Profile deceleration
e Torque slope
C.MO.SAV.00008.FR_V2 Page 19/106
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4.5.Loop control

This view allows you to select the configuration for the loops in charge of regulating position, velocity and
current (depending the operation mode used):

Parameters for Velocity control loop sub-group are:

€ VELOCITY CONTROL

Velocity

v

Control r"
Loop » »
- Torque
| Velocity ot Cantrol
— - une
. Estimatar 7
Digital Encader
- | Velocity loop diagram and values

Prapartional gain: 582 485 = Integral AW gain: 0=
Integral gain: 13650 = Acceleration FF gain: =
Derivative gain: 0= Integral limit: 1000

Note that you can set the position loop (or alternatively the velocity loop) for velocity modes such as homing
or profile velocity with a selector:

Selector
Limits
l v v
£ ¥}
é o w o w
Command > o . > position : Torque >
Source Profiler Control Caontral
]
.
—p  Velocty
Control
“ o]
Thresholds Feedbacks

!

& CAUTION: If your system is using a position sensor as a feedback (ex: encoder) it is highly
recommended to use position loop for velocity modes.

A CAUTION: If your system is going to work at low speeds in velocity modes, it is recommended to use
position loop to increase accuracy.
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Parameters for Position control loop sub-group are:

€ POSITION CONTROL

»> Position
Cantrol

Loop Torque

-l ) */>: Tune Control

Digital Encoder

()

L J

|~ Pasitian loop diagram and values

Proporticnal gain: 68 248 B Velocity FF gain: o B
Integral gain: 819 Acceleration FF gain: 1] E

Derivative gain: 409 491 B Integral limit: 1000
Integral AW gain: 0 E

Parameters for Torque control loop sub-group are:

€ TORQUE CONTROL

Maxirmum current: 25000 | mA e Configure
Maxirmum torgue limit: 1000.00 | mNm E] Configure
Minimum torgue limit: -1 000.00 | mNm E] Configure

Torque offset: 0.00 mhlm
.fl. 1\1
O Low Pazs Filter J—DH--}— — Limit _— » Torgue
s Caontral
Loop _—
On Board > *o*
» /* Tune

Current Sensor

I~ Torque loop diagram and values

Praporticnal gain! 8777 E E' D 1/
Integral gain: 75 E ED 1/
Constant scaling: 6 E EED .m

Cutoff frequency: 100 - Hz [ enable filter

Max current parameter indicates the maximum permissible current creating torque in the motor.
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5. ACTUATOR SETTINGS

Each SMI21 CANopen drive requires a unique configuration with parameters that are stored in NVM on the
Servo Drive.

o
@ ACTUATOR

Maotor type: Rotary Brushless AC (sinusoidal) v ’..J Configure @ Configure Commutation
Paszition sensar Digital Encoder B Configure
Welocity senson: Estimate velocity from position sensor

The drive supports the following motors:

e Rotary BLAC (for sinusoidal commutation)
e Rotary BLDC (for trapezoidal commutation)

The drive supports the following feedbacks:

o Digital encoder
e Digital halls

In all cases, the actual velocity is estimated from position sensor.
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The Motor view is used to set up or confirm the parameters of the motor that is connected to the SMI21

CANopen drive.

,I.J MOTOR

MOTOR PARAMETERS

PhaseZPhase inductance:
Phase2Phase resistance:
Rated torgue:

Torgue constant:
Continuous current:

Peak current:

Peak time:

Max permissible speed: 4

ROTARY BRUSHLESS MOTOR PARAMETERS

Maotor pair poles:

@ Configure Commutation

800
1000 =

45 =
22222 =
23511
1000 =

000.00 =

A

rpm

FOLDBACK
The foldback feature protects both the motor and the drive from overheating
— cycle — continucus current
1 i
I I [ L
2000049 ! ! !
I I 1 I
1 1 1 1
I I 1 I
150001 | : |
1 1 1 1
I I 1 I
1 1 1 1
100004, | | |
I I 1 I
I I 1 I
I I 1 I
50008 ! ! |
I I 1 I
I I 1 I
I I 1 I
- | | 1 |
o
I T T T 1
0 500 1000 1500 2000
Time (ms)
Cycle Time: 2000 : ms

A CAUTION: Motors delivered with SMI21 CANopen are set at the factory with functional parameters.

Depending on the selected Motor Type (BLAC or BLDC), the information available for editing will change in
the Motor Parameters field. Consult the motor datasheet to determine the appropriate values.

In order to help configuring the parameters, it is possible to link several parameters to calculate automatically

one of them according to the following formula:

ContinuousCurrent =

Ratedlorgue

TorqueConstant

A CAUTION: Some of the motor parameters could be used for auto-calculators of other settings so it is
recommended to set them accurately.
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5.1.1. Foldback

The foldback feature protects both the motor and the drive from overheating. Two current foldback
algorithms run in parallel in the drive: the drive foldback algorithm and the motor foldback algorithm. Each
algorithm uses different sets of parameters. Each algorithm has its own foldback current limit. The overall
foldback current limit is the minimum of the two at any given moment.

A CAUTION: Foldback is not the same as current limits. Instantaneous current limits for the drive are set
by the Max system current in the system Limits view in DCmind Soft CANopen. The foldback algorithms may
reduce the current output to the motor in spite of the current limit settings.

5.1.2. Setting up motor foldback

The parameter entries required for the drive to apply motor foldback protection properly are Cycle Time,
Peak Time, Peak current of the motor and continuous current of the motor. These values are used to setup
the algorithm for motor foldback.

5.1.3. Commutation

This view allows configuration of basic commutation settings. Commutation is the process of switching
current in the phases in order to generate motion. The available settings will depend on the type of motor
and feedback in use.

@ COMMUTATION

Commutaticn sensor: Digital Encoder ™ Configure

Initial angle determination method: Digital halls transition method

Commutation sensor allows selecting which sensor is used to compute the rotor position.

If the selected sensor is an incremental sensor or it is not aligned with the rotor it will not be able to give the
correct value without an initial rotor determination method. The initial angle determination
method determines which method to use in order to localize the position of the rotor.

Several methods are proposed:

e Digital halls transition method: This method estimates roughly the position of the rotor using
Digital Hall sensors and when a Hall transition is detected the position is re-estimated precisely.

« Initial rotor position known
Non incremental sensor used
Forced alignment method

ﬁ CAUTION : Digital halls transition method is the only one available
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5.2.Feedbacks

This view allows configuration of feedback sensors used for position and velocity modes.
Once the sensor is selected in the Actuator menu, the sensor item will be displayed in the settings navigation
tree and from them can be properly configured.

The parameters available for each type of feedback will be dependent on the option selected.

5.2.1. Digital encoder

This view allows configuration of digital encoder parameters:

(already set in motors coming from CROUZET factory)

DIGITAL ENCODER

Encoder type: 2 channels + index encoder (single ended)
Palarity Inverted B ,f: Auto identify
Sensor resolution: 1024 = channel lines / revolution
Total reselution: 4096 | counts / revolution

Actual position:

e Encoder type: Define whether to use a 2 or 3 channels, differential or single ended encoder.

e Polarity: Indicates whether to swap or not swap the channels A and B of the quadrature encoder.
For a correct operation of the system the positive sense of movement based on encoder and Hall
must match. There is a wizard to detect it automatically.

e Sensor Resolution: This is the value that is generally found in the datasheet. For rotary motor it is
expressed in "channel counts / revolution”.

e« Total Resolution: It is automatically calculated from the parameter above multiplying the Sensor
Resolution by 4. For rotary motors it is expressed in "counts / revolution”

Quick test: This view helps to monitor the actual position value according to actual encoder configuration and
user units selected.

ﬂ CAUTION: SMI21 CANopen drive uses x4 decoding with incremental encoders. So each transition in
any of the two main encoder signals (A, B) will be considered to be an increment. As a 1024CPR (Cycles
Per Revolution) encoder is used, the encoder resolution will be 4096 increments per mechanical revolution.
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5.2.2. Digital Halls

SMI21 CANopen

This view allows configuration of digital halls parameters:

(already set in motors coming from CROUZET factory)

DIGITAL HALLS

Paolarity:

Standard - | ¥ Auto identify

Halls step offset: 180

Hall 2 Hall 3

=T =T I I e =1
i R L =T =T =1

e Polarity: Define whether halls are active at high or low logical level.

ind
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e Hall step offset: Define the angular displacement (expressed in multiples of 60° between the
sequence of values generated by the Hall sensors and its corresponding excitation. This offset only
applies when the system is using BLDC motors.

When configured for digital hall feedback, the drive will define 1 count to be equal to 1 hall state change (that
is, a 4-pole motor has 12 counts per revolution)
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6. HOMING

In positioning systems, it is usually necessary to know the absolute position of the mechanics to assure
correct movements. For cost reasons, most of systems do not usually use absolute encoders which provide
an absolute reference, and therefore a homing process or search for an absolute reference method is
mandatory.

m HOMING

Homing method: [-4] Positive mechanical limit "

Homing parameters

Home offset: 0 c

Homing acceleration: 4000 = rpmys 0
Homing timeout: 300 000 [ ms 0
Spead searching for limit: 100,00 = rprm 0
Spesd searching for zero: 50.00 = e 0
Torqgue thresheld: 100,00 =1 mim o

Parameters for homing are:

e Homing method: It indicates the used homing method.

e Homing acceleration: It establishes the acceleration used for all accelerations and decelerations in
standard homing methods.

e Homing speeds: It indicates the speeds used to locate the switch or mechanical limit and the
encoder index pulse.

¢ Home offset: It indicates the configured difference between the zero position for the application and
the machine home position.

e Homing timeout: It indicates the maximum time allowed to complete the whole homing process. If
the homing is not completed within this time, the homing process will be aborted, the statusword
error bit will be raised, an emergency message will be sent and the system will execute a fault
reaction.

e Torque threshold : It indicates the level of torque when the mechanical limit is considered to be
reached

A CAUTION: Some homing parameters could only be available for specific homing methods.
Once homing motion has been configured, user can execute it.
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7. ENABLE / DISABLE

@ ENABLE-DISABLE

Enable/Disable motor state is automatically controlled by the drive 0

MOTOR ENABLE DIAGRAM

NOT ( Safe Torque Off / 5TO )

Motor Enable Input Signal (Mone GPI) @ —

AND Maotor Enable

Mator Enable from Metwork

Motor Enable automatically controlled by the drive

Enable/Disable motor state is automatically controlled by the drive parameter specifies if the motor
should be automatically powered on (if possible) after power-up without the needed of user intervention.

Motor Enable Input Signal indicates if a general enable signal is available (and it is connected to the GPIXx).
If this signal is available it will control when the power stage could be activated or deactivated.
After the enable signal, the SMI21 CANopen drive will react to motion commands.
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8. INPUTS / OUTPUTS

The SMI21 CANopen drive has programmable digital/analog inputs and outputs that you can use to initiate
motion, control auxiliary devices, or trigger other actions. The inputs and outputs should be wired according
to the instructions in the motor datasheet.

Inputs & Outputs monitor enables you to display the current value of I/O and modify the output signals.

A CAUTION: Available inputs and outputs: The specific drive model purchased determines the available
physical I/O and the options displayed in DCmind Soft CANopen.

8.1.Analog Inputs

All the analog input values are shown graphically and numerically (in ADC counts and mV).

® [ INPUTS OUTPUTS

MName Description

=

Analog Input 1

syndur bojeuy (A

& CAUTION: Limits: In the semi-circle graphs, it may be observed the voltage working range.
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8.2. Digital Inputs

All digital inputs appear here. Their states are shown graphically with a switch animation, with the text "On"
or "Off".

1) Name Description State Polarity Mode
!
E GPIL General Purpose Input 1 | Off | = i::: E:I:?\rh MNone -
E— s | @ Active High None
|| GPI2 General Purpose Input 2 | Off | Active Low Positive Switch
i ) MNegative Switch
GPI3 General Purpose Input 3 | Off | ° x::z E:I:?\rh Home Switch
) ) Mator Enable
GPH General Purpose Input 4 | Off | ° i::: E:I;?vh Fault Reset

Two parameters can be configured:

= Polarity: Indicates which signal level turns the state to "On".
= "Active High": High value turns the state to "On".
= "Active Low": Low value turns the state to "On".

= Mode: Relates the digital input to a parameter that may be used to control the motion:
= "Positive Switch": When activated, Positive Switch signal is detected.
= "Negative Switch": When activated, Negative Switch signal is detected.
= "Home Switch": When activated, Home Switch signal is detected.
= "Motor Enable": When activated, permits the motor to start moving. It has to be previously
configured in Enable/Disable menu
= "Fault Reset": When activated, the board is unblocked after an error occurs.
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8.3.Digital Outputs

All digital outputs appear here. As in digital inputs, their states are shown graphically with a switch animation,
with the text "On" or "Off". Moreover, "auto-update" checkbox permits the state to change in real time, useful
when monitoring.

¢ . State i
= MName Description r———— Polarity Mode
%.*'
o |ero1 Digital Output 1 B | :z::z [I;?-;h None .
E X . Mone
" | Groz Digital Output 2 | [ o | ¢ :z::z rﬂ] Brake
) ] Health
GPO3 Digital Qutput 3 | \C_| ° :CII_UE Tlgh Internal Generator
© I_UE E_W Internal Limit
GPO4 Digital Output 4 G :z::z ['c'fvh Target Reached

Two parameters can be configured:

e Polarity: Indicates which signal level comes from the state "On".
o "Active High": "On" state creates a high level signal.
o "Active Low": "On" state creates a low level signal.

e Mode: Relates the digital output to a digital parameter from the drive board:
o "Brake": Not available on SMI21 CANopen drive
"Health": It notifies if the drive is in Fault state or not.
"Internal Generator": Not available on SMI21 CANOpen drive
"Internal Limit": It is activated when an internal limit, as a switch, is reached.
"Target Reached": In motion control, this signal notifies that target value has been reached.

o0 ¢ O
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9. PROTECTIONS

0 PROTECTIONS

CURRENT PROTECTIOMS 0 mA 25000 mA
Maximum systemn current: 25000 : mé 4 ¥
Mator peak current: mé
. roniic
.J Configure
Mator continuous current: mA

VOLTAGE PROTECTIONS

< gV 2V
Under voltage warmning level: 80 =V ! '
4 4
Cwver voltage warning level: 57.0 /W
TEMPERATURE PROTECTIONS
= . -40°C 110°C
Under temperature fault level: =400 — °C ' \
l r
Ower temperature fault level: 1100 = °C

9.1.Current protections

Max current parameter indicates the maximum permissible current creating torque in the motor.

9.2.Voltage protections

The actual bus voltage, the over voltage warning level and the under voltage warning level can be
displayed and adjusted in the Bus Voltage parameters sub-group.

A CAUTION: The ABSOLUTE bus voltage limits are factory prefixed according to the hardware
specifications and cannot be modified. When the actual bus voltage is out of the absolute range an
Emergency message is sent and the system executes a Fault reaction.

()

é WARNING: Setting maximum user bus voltage below the actual power supply voltage may lead to
serious damage of the device. Some drives include internal shunt resistors that would be activated for a long
time and cause serious overheat.

9.3. Temperature protections

The actual temperature, the over temperature warning/fault level and the under temperature
warning/fault level can be displayed and adjusted in the Temperature parameters sub-group.

A CAUTION: The ABSOLUTE temperature limits are factory prefixed according to the hardware
specifications and cannot be modified. When the actual temperature is out of the absolute range an
Emergency message is sent and the system executes a Fault reaction.
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10.PDO (PROCESS DATA OBJECT)

This page can be used to configure Process Data Objects (PDO). It is possible to configure up to 4 TPDO
and 4 RPDO.

'}o‘ Process Data ObJect (PDO)

ure the PDO used in CANopen communications

Select the PDO to configure: |TPDO 3. TPDO 1 configuration Active
Index | Sublndex ‘ MName | Size | * | |Index | Sublndex ‘ Mame |Size
0x20c2 | Ox01 [Driver temperature] 4 Ox6041 0x00 Statusword 2

Actual temperature = [Bus voltage]
[Bus voltage] J 0x2101 0x01 us voltage]
0x2101 | Ox01 ‘DC link circuit voltag Bl DC link circuit voltage
03305 0x03 [Commutation] 5
Actual system angle
03321 0x02 [Digital halls] 1
Value
[Current readings]
0x2600) 0011 Current phase A 2
OxZ600 0xD2 [Current readings] 5
Current phase B
Ox2600 0x03 [Current readings] 5

Current phase C

- COB-ID: 140
Ox2601 Ox01 [Current d-q] 5 |Q

Current direct

0x2601 | 0xD2 [Current d-g] P Transmission type: |

Current quadrature

B Event mode: W
0x2303  0x01 [Analog inputs] . | "

Analog input 1 value
i Min refresh rate (ms): 100
OxZa03 0x02 [Analog inputs] 1 [ms) | E

Analog input 2 value
[Analeg inputs]

Dw?al3 | w03

In the left part of the screen appear the mappable objects, and they can be dragged to the right part of the
screen to map them to the current PDO.

The size is measured in bytes. A colored bar helps us to see the mapping capacity of the current PDO.

Several parameters can be configured for each PDO such as COB-ID and Transmission Type.
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11.DRIVE STATUS

Drive Status allows you to view the current status of the drive internal state machine. You have access to
this view by passing the mouse on the FSA current status case in the Status bar on the bottom.

Current drive status code: | (5627 (010101100010 0111) |
brake applied, if | low-level power | high-level power | drive function configuration shunt control
present applhed applied enabled allowed enabled
NOT READY TO SWITCH ON L 4 v L 4 v
SWITCH ON DISABLED v v v
READY TO SWITCH ON v L 4 v v
SWITCHED ON L 4 v L4 v
OPERATION ENABLED v L v v v
QUICK STOP ACTIVE v v v v v
FAULT REACTICN ACTIVE L 4 v L4 L 4 L 4
FALLT L L 4 v v

The system has a state machine implemented where every state determines which command are accepted
or processed. For example, it is only possible to start a movement when the drive is in operation enabled
state.
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This screen displays a list of both Drive values and Application values of all the parameters that the drive

supports.

A search box allows to search them by different criteria: name, index, sub-index, etc. Some of the

parameters can be modified from this screen (Access type = ReadWrite or WriteOnly)

3 PARAMETERS

| |=| READ ALL |!| WRITE ALL |!| WRITE MODIFIED E‘i‘:’:' RESTORE DEFAULTS

| Q Search

Index Sublndex Name Data Type Access Type | Drive Value | Application Value =
0x1005 0x00 COB-ID SYNC Ulnt32 ReadWrite | OxB0 0x80 =
0x1006 w00 Cycle Period Ulnt32 ReadWrite 0x0 00
0x1007 0x00 Sync Windows Length Ulnt32 ReadWrite 0x0 00
0x100c 000 Guard Time Ulnt16 ReadWrite 0x0 0x0)
0x100d 000 Life Time Factor Ulntd ReadWrite 0xl 0xl
0x1014 000 COB-ID Emergency message | Ulnt32 ReadWrite OxAD OxAl
0x1017 000 Producer Heartbeat Time Ulntl6 ReadWrite 0x0 0x0

The following options are available at the top menu:

e READ all parameters from drive: update the parameter table visualized on the screen. User-modified

values will be overwritten.

e WRITE all parameters to drive: download all the application parameters to the drive, overwriting the

existing ones.

e WRITE modified parameters to drive: only download the application values modified by the user.
e RESTAURE default parameters.

C.MO.SAV.00008.FR_V2
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13.MOTION

DCmind Soft + CANopen includes a Motion Test Tool in the top toolbar to test different motion modes, to
perform homing and to verify that the system has been adjusted and works properly or launch a motion
profile.

After configuring a specific profile, user can execute it with the ENABLE/DISABLE MOTOR button and stop
it at any time.

All parameters can be changed during execution and update the motion profile.

A CAUTION: The following modes will only appear if the connected drive is capable of performing such
movements.

13.1.Homing
See HOMING part of this document (section 6)

To do it just click on the ENABLE/DISBLE MOTOR button and wait for homing completion.

4
& WARNING: It is necessary for a good motion performance to tune the servo loops before executing any
homing method.

13.2.0pen Loop

Specify target voltage (in %) to reach a target speed without feedback.

fa © e * 4

Homing Position Velocity Torgue Multi-Point Open Loop

9 Use commutation sensor
Internally generate commutation angle

@ EMNAEBLE MOTOR

-100 % -30% 0% 50% 100 % -
Target voltage: ! ! ! ! ! 00 =% (0V) e Set voltage to zero
4 4
Target frequency: 1 * 0 1 mHz
= | Advanced motion contral
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13.3.Profile Position

Specify velocity and acceleration to reach a given position.

1A © e M 4

Homing Position Welocity Torque Multi-Point Open Loop
‘ @ ENABLE MOTOR ‘ Actual position:
-2147483648 ¢ 2147483647 ¢
Target position: \Ilnl o I'|I| | o H < @I
Manual increment; | 4096 |5 c | — TargetPosition | | = Target Position |
Turns: | 10.00 [ | D Tum | C'TumReverse |

|~ ) Additional pasition parameters

PROFILER PARAMETERS

Profile velocity: 1 000.00 E rprm
Profile acceleration: 5 000 E rpmys
Profile deceleration: 5000 E rprm/s

LIMIT PARAMETERS

. " -2147483648 ¢ Oc 2147483647 ¢
Minimum absclute position: -2 147 483 548 E s ' 1 |
B 2
Maximum absoclute position: 2147 483 847 E c

THRESHOLD PARAMETERS

Pasition window: 100 c Fallowing error window: 4294 947 295 E <
Position window tirme: 10 E ms Following error timeout: 100 ms

I | Advanced motion control

Parameters for Profile position are:

e Velocity: It indicates the velocity applied to the profile.
e Acceleration / Deceleration: Acc/ decel applied to the displacement.
e Target position: Displacement in counts or user units.

The House icon (Go Home button) allows for commanding position zero to servo drive.
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13.4.Profile Velocity

Specify acceleration and deceleration to reach a target speed.

SMI21 CANopen

ind

BRUSHLESS
4 \i0TORS

at ® Vo R &

Homing Position Velocity Torgue Multi-Point Open Loop
‘ @ EMAELE MOTOR ‘ Actual velocity:
-4000 rpm 0 rpm 4000 rpm

Target velocity: \II' ﬂ 'III | 0.00 H rpm
Manual increment: | 500,00 H rpm | — Target Velocity | | + Target Velocity
[~ Additional velocity parameters

PROFILER PARAMETERS

Profile acceleration: 5 000 E rpmds

Profile deceleration: 5 000 E rpm/s

LIMIT PARAMETERS

-4000 rpm 0 rpm 4000 rpm
Maximum profile velocity: 4 000,00 E rpm \I’D DlZI

THRESHOLD PARAMETERS

Welocity window: 50.00 E rpm Welacity threshold:
Welocity window time: 10 E ms Welacity threshold time:

> | Advanced motion control

Parameters for Profile Velocity are:

e Acceleration / Deceleration: Acc/ decel applied to reach target velocity.

e Target velocity : Velocity in counts/s or user units.

50.00 E pm

100 ms
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13.5.Profile Torque

In Torque Mode, the motor moves in one direction or another (depending on force value sign) trying to reach
the torque setpoint.

tat © o * 4

Homing Position Velocity Torgque Multi-Point Open Loop
@ EMABLE MOTOR Actual torque:
-1000 mim 1000 mMm
Target torgue: Ll r 0.00 = mNm
Manual increment: 50.00 = mNm = Target torque + Target torque

“ | Additional torque parameters

PROFILER PARAMETERS

Torgue slope: 4 770.00 mim/s

LIMIT PARAMETERS

MNegative torque limit: -1000.00 —{ mNm —1[]58.U|1 mhim 0 mII'\Jm 1058'0} mhim
4 *

Positive torgue limit: 100000 — mNm

THRESHOLD PARAMETERS

Torgue window: 11.00 = mNm

Toergue window time: 10 - ms

» | Advanced motion control

Parameters for Profile force are:

e torque slope: It sets how torque will increase.
e Target torque: Setpointin mNm.

A CAUTION: This test requires to apply some mechanical opposition to the movement. Try to hold the
shaft otherwise it will rotate or move continuously. Test different values always under safety conditions using
low values.

ﬁ CAUTION: Notice that some configuration parameters are populated by default with the values entered
under Profiler.
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13.6. Multi-Point

Specify velocity and acceleration to reach several given positions (up to 15 positions).

tat © Na M 4

Homing Position Velocity Torque Multi-Point Open Loop
‘ @ ENABLE MOTOR | Actual position:
Pasition ‘ Action
] | (®) Capture || () Delete |
-1000 | ® cepture || © Delete |
1000 @ Capture  © Delete |
-2000 | ® capture || © Delete |
2000 | @ capture || © Delete |
-3000 | @ capture || (© Delete |
3000 | ® capture || © Delete |
-4000 | ® cepture || © Delete |
4000 @ Capture  © Delete |
-5000 | ® capture || © Delete |
5000 | @ capture || © Delete |
a | @ Capture || @ Delete |
| (®) Capture || () Delete |
| (®) Capture || (© Delete |
| [ @ capture |[ © Delete |
Repeat sequence:

Pausz before repeating: 2000 = ms

<) Additional position parameters

PROFILER PARAMETERS

Profile velacity: | 1000.00 B rpm
Profile acceleration: | 5 000 E rpr/s
Prafile deceleration: | 5 000 E rpm/s

Parameters for Profile position are:

e Velocity: It indicates the velocity applied to the profile.
e Acceleration / Deceleration: Acc/ decel applied to the displacement.
e Target positions: Displacement in counts or user units.

You have the possibility to make periodically this sequence by check the Repeat sequence case and set the
time between 2 sequences.
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14.DCMIND PROGRAMS

DCmind Soft CANopen includes also a Specific Motion Test named “DCmind Programs” in the top
toolbar to test different specific programs, to perform homing and to verify that the system has been adjusted
and works properly or launch a motion profile (velocity, position and torque).

14.1.Welcome screen

| . o0 B save & MOTOR INFORMATION lay scove | ] vosox
A CROUZET Expert program V104 alows:

- To make speed profves using B preset values

& moToRs e Tk e kg o PAM
>

4 Application Programs
Vaive

Displays the various application
programs in the form of icons

Displays the various expert
e programs in the form of icons

Expert Program selection

14.1.1. Toolbar

The following table describes the function of each button in the Configuration toolbar (some buttons are
available only when a motor is connected and selected).

Title Description

LOAD Load values from File to Parameters list. This will load values from a previous
configuration File (.xml). The parameters are automatically downloaded to the drive
Users can save configurations at any time. This is very useful when a system has
been completely set up and you want to store the parameters to download them to
other identical systems.

SAVE To save a configuration, click the SAVE button. The output format for configuration
file is an XML. User can find further information on that format at
section Parameters file of this manual.

MOTOR Open a window with the following informations: motor reference, coil reference,
INFORMATIONS manufacturing date, firmware, bootloader, hardware and HMI version.
SCOPE Open digital scope.
I/0 BOX Digital Inputs / Outputs simulator. Not implemented yet.
HELP Open the online documentation
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14.1.2. Programs description

Application programs:

The application programs are grouped together with similar applications (valve, conveyor belt,
machine, etc.).

They enable quick start-up with completion of just a few key application values.

Each  application program is based on a preconfigured expert program.
After testing the motor a few times in the application, the user can refine the motor operation by
accessing all the adjustment parameters via the expert program linked to the application program
and changing the pre-filled values.

Expert programs:

The expert programs are grouped together with similar programs (P1xx, P2xx, etc position control,
V1xx, V2xx velocity control, C1xx, C2xx torque control).

These are generic programs, not specific to any application. They can be used to access all the
options and settings.

They can be used directly, without going via the "application program" step and they offer a wider
choice of uses.

14.1.3. Monitoring window

The monitoring part of the HMI is common to all the expert and application program tabs.

This zone uses graphic icons to indicate the type of program 1/0O used
(in this case 4 digital inputs, 2 analog setpoint inputs, 2 PWM outputs
and 2 digital outputs).

This zone gives in real time (once a second) the value of the various
436558 - measurements taken on the motor (voltage, temperature, speed,
position and torque).

States of the various program digital 1/O (green for active and blue
for inactive).

For the analog setpoints, the user can display their value (rpm,
rpm/sec, mN.m, etc.) on the IN5 and IN6 dial faces.

The type of error detected can be viewed on this tab.

PWM/Pulse or Frequency type outputs are not included in this tab.

40000

(150557

C.MO.SAV.00008.FR_V2 Page 42/106
April 25th, 2016



/A CROUZET

SMI21 CANopen
7 MOTORS S

14.2. Application Programs
14.2.1. "Valve" Group

14.2.1.1. "Valve 4 positions"

ind

/A CROUZET
7 MOTORS

T

This program is dedicated to valve positioning applications with 4 positions.

positions,
Valve 4 positions

Application settings.

Project name: | P101
) Number of rotation(s) to close the valve :
Time to realize the total stroke (to close the val

Position 1 4
In2 Position 2 Positions

Valve positions In3 Position 3 Lﬂ'&ﬁg (done = 0) g:g
Positions Position 4
Position 1 % _ Pulse(s) Homing

Position 2 = £ _ Pulse(s)
Position 3 = % _ Pulse(s)
Position 4 = % _ Pulse(s)

[R— —

Input connections Output connections

The "Valve 4 positions" application program invokes the P101 expert program.

The application can be made either the motor alone or the motor associated with a reduction system whose
the ratio is adjustable (belt / pulley, gear). The user can set the homing phase (torque, search direction) and
mechanical design (total stroke, reduction ratio). The total stroke of the application can be divided into 1 to 4

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"

button.
The values preset in application mode will be loaded directly in expert mode.
It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.
Once the settings are complete, press the "Load Program" button to configure the motor.

Note: Each time you power ON the power supply or a program is loaded, it is necessary to perform the

homing sequence.

14.2.1.1.1.  Inputs/Outputs Configuration

Inputs:
e IN1: If 0 — No position setpoint, if 1 — Setpoint = "Position 1" Parameter
e IN2:If 0 — No position setpoint, if 1 — Setpoint = "Position 2" Parameter
e IN3:If 0 — No position setpoint, if 1 — Setpoint = "Position 3" Parameter
e IN4: If 0 — No position setpoint, if 1 — Setpoint = "Position 4" Parameter
e IN5: If 0 — No action, if 1 — Launch homing phase
e ING6:If 0 — Stop, if 1 — Run

N.B.: if more than 1 input IN1 to IN4 is activated at the same time, the motor switches to stop mode.
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL: If 0 — setpoint position not reached, if 1 — setpoint position reached.

e OUT2: If 0 —» homing phase complete, if 1 — homing phase in progress or not
performed.

e OUTS: If 0 —» motor stopped, if 1 — motor running.

e OUT4: If 0 — no error, if 1 — error detected.

14.2.1.1.2.  Application Settings

The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information” window.
If it has been saved on the PC by the user, this name is used by default.

The "Number of rotation(s) to close the valve" and "Mechanical ratio between the motor and the valve"
parameters are used to calculate the application total stroke in number of motor revolutions:

Total course [Rotation motor] = Nb of rotationtissing vawe X M vaves vs Motor

The "Time to realize the total stroke" parameter is used to calculate the motor speed of rotation during the
positioning phases:

Total course [Rotation,yior] X 60

Motor speed |[RPM] =
P [ ] Timestotal course [sec]

The calculated value is given for information in the grayed-out box.

The motor speed of rotation during the mechanical stop search phase (homing) is determined as follows:

Motor speed [RPM]

Homing speed [RPM] = S

14.2.1.1.3.  Motor Configuration

Used to configure the mechanical stop search phase (homing) by setting the "Homing torque" and the
direction of valve closing.

The nominal and maximum torques in the motor are determined from the "Homing torque" value
as follows:

Nominal torque = Homing torque

Torque Maxi = 2 X Homing torque

For information, the maximum torque value seen by the valve during operation is given in the grayed-out
box.

14.2.1.1.4. Valve Positioning

The user has the option of setting 4 setpoint position parameters as a percentage of valve opening.

By default, position 1 corresponds to detection of the mechanical stop (valve closed). If the user wishes to
add an offset to avoid mechanical shocks during valve closing, he should change the "Position 1"
parameter accordingly.

By default, position 4 corresponds to the application total stroke (valve open).

For information, all 4 positions are given in number of pulses (4096 pulses per motor revolution) in the
grayed-out boxes.
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14.2.1.2. "Valve 30 positions" with 1 Mechanical Stop

g CROUZET T Tt (S 7 S w7 s ) G i) BB e i A

with the values defined by the user = total stroke x 80/{time x ratia)

& MOTORS

“As

Valve 30 positions

Application settings.

Project name : P111
=] Number of rotation(s) to close the valve :
Time to realize the total stroke (to close the

Positions Table

Number of positions : =

IN1 IN2 IN3 IN4 IN5 Position (turn) Posi
1 |0 o o |o 0

Target
Homing (done = 0)

Positions

LALAAAL 1]

Running
Error

[+

0 |0 [0.009 1762
0 |0 [0017 3531
0 |0 [0026 529

] i | v]

Bk

1|0
0 |1
0 |1

0
1
0
1
.

Load program ‘ ‘ Expert mode

Output connections

Input connections

The "Valve 30 positions" application program invokes the P111 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.
Once the settings are complete, press the "Load Program" button to configure the motor.

Note: Each time you power ON the power supply or a program is loaded, it is necessary to perform the
homing sequence.

14.2.1.2.1.  Inputs/Outputs Configuration

Inputs:
e IN1to IN5: 32 possible combinations:
- IN1 =IN2 =IN3 = IN4 = IN5 = 0 — Stop.
- IN1 =1, all 4 others = 0 — Launch homing phase.
- The other 30 combinations correspond to the 30 position setpoints.

. IN6: Not used.
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL: If 0 — setpoint position not reached, if 1 — setpoint position reached.

e OUT2: If 0 —» homing phase complete, if 1 — homing phase in progress or not
performed.

e OUTS: If 0 —» motor stopped, if 1 — motor running.

e OUT4: If 0 — no error, if 1 — error detected.

14.2.1.2.2.  Application Settings

The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information” window.
If it has been saved on the PC by the user, this name is used by default.

The "Number of rotation(s) to close the valve" and "Mechanical ratio between the motor and the valve"
parameters are used to calculate the application total stroke in number of motor revolutions:

Totale course [Rotation,,,,] = Nb rotation closing valve X 1 valve vs Motor

The "Time to realize the total stroke" parameter is used to calculate the motor speed of rotation during the
positioning phases:

Totale course[rotation X 60
Motor speed [RPM] = [ motor]

TimeSTotale course [sec]

The calculated value is given for information in the grayed-out box.

The motor speed of rotation during the mechanical stop search phase (homing) is determined as follows:

Motor speed [RPM]

Homing speed[RPM] = z

14.2.1.2.3.  Motor Configuration

Used to configure the mechanical stop search phase (homing) by setting the "Homing torque" and the
direction of valve closing.

The nominal and maximum torques in the motor should be determined from the "Homing torque" value
as follows:

Nominal torque = Homing torque

Maxi torque = 2 X Homing torque

For information, the maximum torque value seen by the valve during operation is given in the grayed-out
box.

14.2.1.2.4. Position Table

The user is not able to change the position setpoints, they will automatically be defined with between 2
and 30 equal positions, according to the defined total stroke and the "Number of positions" parameter. To
change them, you need to change to "Expert Mode".

By default, position 1 corresponds to detection of the mechanical stop (valve closed).

By default, the last position corresponds to the application total stroke (valve open).

For information, the position setpoints are given in number of valve rotations and number of pulses (4096
pulses per motor revolution).

C.MO.SAV.00008.FR_V2 Page 46/106
April 25th, 2016



A\ CROUZET
I MOTORS SMI21 CANopen ,md

14.2.2. "Conveyor Belt" Group

14.2.2.1. "Conveyor Belt 0-10V"

IN1: 0V=Off, Vcc=0n.
IN2: 0V= Counterclockwise direction, Vice= clockwise direction.

IM2: OV= no holding terque, Vec= halding terque 150mNm (mater torque).
IM4: OV= running, Vee=fast stop.

IN5: 0V= acceleration 40000rpm/s, 10V= acceleration 100rpm/s,

ING: 0V=speed Orpm, 10V= max motor speed

/ A\ CROUZET
&I MOTORS

“h

Conveyor Belt 0-10V

Application settings.

Project name :

Conveyor speed max : 2000 [ mfs

Speed ratio: beit

--> Motor speed setp

Inputs / Outputs configuration

onjorr  Speed
Direction
Holding
Quick stop
Acc/decc 0-10V/PWM
Speed  0-10V / PWM

Load program ‘ ‘ Expert mode

Output connections

Input connections

The "Conveyor Belt 0-10V" application program invokes the V101 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.

Once the settings are complete, press the "Load Program" button to configure the motor.

14.2.2.1.1.  Inputs/Outputs Configuration

Inputs:

IN1: If 0 — Stop, if 1 —» Run

IN2: If 0 — motor running in reverse (CCW), if 1 — motor running forward (CW)

IN3: If IN3 =1 and IN1 = 1 and IN6 = 0, application of a 150 mNm holding torque.

IN4: If 0 — no action, if 1 — Quick start by short-circuiting the coils. This action takes priority over the

other commands.

e IN5: 0-10 V control. Sets the motor acceleration and deceleration. 40,000 rpm/sec for 0 V (maximum
acceleration) and 100 rpm/sec for 10 V.

e IN6: 0-10 V control. Sets the speed setpoint. 0 V for 0 rpm and 10 V for the maximum motor speed

defined by the user.
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL1: Provides information on the motor speed value in PWM.

Cyclical ratio = 0% — speed =0 rpm
Cyclical ratio = 100% — speed = maximum speed.
e OUT2: Provides information on the real torque value in PWM.
Cyclical ratio = 0% — torque = 0 mNm
Cyclical ratio = 100% — torque = 1 Nm.
e OUTS3: If 0 —» motor running, if 1 — motor stopped.
OUT4: If 0 — error detected, if 1 — no error.

14.2.2.1.2.  Application Settings

e The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information” window.

e Ifit has been saved on the PC by the user, this name is used by default.

e The maximum motor speed corresponding to a voltage of 10 V is calculated as follows:

Max speed Tapis [m.s™1] x 60

Setpoint motor speed,o, [RPM] = Speed step [m.tr-1]

The calculated value is given for information in the grayed-out box.
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14.2.2.2. "Conveyor Belt PWM"

This program is dedicated to conveyer belt applications with PWM setpoint input for the speed. The user can
set:

- the maximum conveyor belt speed corresponding to 100% PWM setpoint

- the ratio between motor speed rotation and conveyor belt linear speed.

The available settings in this program have been limited ta simplify the configuration of the application

/A CROUZET
7 MOTORS

A

Conveyor Belt PWM

Application settings

Prjec e

Conveyor speed max: 2000 (= mis

Spesdratio: | 100 [

Inputs / Outputs configuration

on/orr  Speedf@
Direction s d PWM
Holding pee

Quick stop Torque PWM
Accidecc o-toviPwm WL
Speed  0-10V /PWM Error

Load program ‘ ‘ Expert mode

Output connections

Input connections

The "Conveyor Belt PWM" application program invokes the V101 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.

Once the settings are complete, press the "Load Program" button to configure the motor.

14.2.2.2.1.  Inputs/Outputs Configuration

Inputs:
. IN1: If 0 — Stop, if 1 —» Run
e IN2: If 0 — motor running in reverse (CCW), if 1 — motor running forward (CW)
e IN3:IfIN3=1andIN1=1andIN6 =0, application of a 150 mNm holding torque.
e IN4: If 0 — no action, if 1 — Quick start by short-circuiting the coils. This action takes priority over the

other commands.

e IN5: PWM control. Sets the motor acceleration and deceleration. 40,000 rpm/sec for 0% PWM
(maximum acceleration) and 100 rpm/sec for 100% PWM.

e IN6: PWM control. Sets the speed setpoint. 0% PWM for O rpm and 100% PWM for the maximum
motor speed defined by the user.
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL1: Provides information on the motor speed value in PWM.

Cyclical ratio = 0% — speed =0 rpm
Cyclical ratio = 100% — speed = maximum speed.
e OUT2: Provides information on the real torque value in PWM.
Cyclical ratio = 0% — torque = 0 mNm
Cyclical ratio = 100% — torque = 1 Nm.
e OUTS3: If 0 —» motor running, if 1 — motor stopped.
OUT4: If 0 — error detected, if 1 — no error.

14.2.2.2.2.  Application Settings

e The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information” window.
¢ [f it has been saved on the PC by the user, this name is used by default.

e The maximum motor speed corresponding to a PWM signal with 100% cyclical ratio is calculated as
follows:

Max speed [m.s™1] X 60
Speed step [m.tr—1]

Setpoint motor speed,ygy, pwu[RPM] =

The calculated value is given for information in the grayed-out box.
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14.2.3. “Machine” Group
14.2.3.1. "Clamp"

CA CROUZET INL: OV=0ff, Vee=On.
—— g Counterclockwise direction, Vcc= clockwise direction.
7 MOTORS

no holding torgue, ¥ec= holding tergue 150mNm (moter torque).
Clamp

running, Vcc=fast stop.
A Application settings
~ Project name: | €101
; Maximum clamping force:

INS: 0V= Torque ramp 20000mN.m/s, 10V= OmN.m/s.
ING: 0V=Torque Omb.m, 10V= max torque
Ratio between clamp and moter torque:

> Torgue setpaint for 10V

Inputs / Outputs configuration

ON | OFF Torq ue
Direction
Not used
Quick stop
Torque ramp 0-10V / PWM|
Torque 0-10V [ PWM

Load program ‘ ‘ Expert mode

Output connections

Input connections

The "Clamp" application program invokes the C101 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.

Once the settings are complete, press the "Load Program" button to configure the motor.

14.2.3.1.1.  Inputs/Outputs Configuration

Inputs:
e IN1:1f0— Stop, if 1 - Run
e IN2: If 0 — motor running in reverse (CCW), if 1 — motor running forward (CW)
e IN3: Not used.
e IN4:If 0 — no action, if 1 — Quick start by short-circuiting the coils. This action takes priority over the

other commands.

e IN5: 0-10 V control. Sets the motor torque ramp. 20,000 mNm/sec for 0 V (maximum ramp) and 100
mNm/sec for 10 V.

e IN6: 0-10 V control. Sets the torque setpoint. OV for 0 mNm and 10V for the maximum motor torque
defined by the user (value in the grayed-out box).
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL1: Provides information on the motor speed value in PWM.

Cyclical ratio = 0% — speed =0 rpm
Cyclical ratio = 100% — speed = 4000 rpm.
e OUT2: Provides information on the real torque value in PWM.
Cyclical ratio = 0% — torque = 0 mNm
Cyclical ratio = 100% — torque = maximum torque.
e OUTS3: If 0 —» motor running, if 1 — motor stopped.
OUT4: If 0 — error detected, if 1 — no error.

14.2.3.1.2.  Application Settings

e The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information" window.

e Ifit has been saved on the PC by the user, this name is used by default.

e The maximum motor torque corresponding to a voltage of 10 V is calculated as follows:

Force Maxi Serrage [N]

Consigne Couple Moteur,y,, [mNm] =
v RapportPince/Moteur [N/mNm]

The calculated value is given for information in the grayed-out box.
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14.2.3.2. "Worm Gear"

CA CROUZET This program is dedicated to postioning worm gear applications.
_— The application can be made with either the moter alone or the motor associated with an adjustable reduction
7 MOTORS P
pulley, gear).The user can set the homing phase (type of stop, search direction, offset between software zero
and
« ﬁ * mechanical zero ), mechanical design (total stroke, step of the screw, reduction ratio, yield) and physical
Worm Gear limitations (linear
P111 56
0
a
10 Q
Mechanical setting Application limits 24.2
Total stroke length @ = mm Maximum linear speed : 10 = 0 =
Step of the screw : = mm/tour Maximum force : 1000 = INLI IN2 IN3 IN4 INS Position (mm)
Mechanical ratio betwsen the moter and = =l s o |1 Jo Jo Jo |o -
the screw (belt/pulley, gearbox, _included) @ - / 1 1 0 0 0 10,345
T H
Mechanical system efficiency : | 100 [H% o o o 1 o Jo [o089 1
1 o 1 0 Q 31034 1
Inputs / Outputs configuration m—— 1 [1 [0 [0 [4137
1 1 1 0 Q 51724
+5Vde = _+24 Vdc - Dutput = + Ve supply 0 o Jo |1 Jo [s2060
gt w 1 ot ey T e e
Lvofin2{ On | Off S
s Homing E positions [| 52, ooy 303 o Jt [0 J1 Jo s
| g Positions " outy 1 1 fo |1 o |s3.103
unning
ns Error oud 0 Jo [t Ji [o 103448
=6 - Switch 1 HEEE 1 oo J1 J1 Jo 113793
0 1 1 1 0 124.138 d
Lostprgam | Epe i STOP
Input connections Output connections

The "Worm Gear" application program invokes the P111 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.
Once the settings are complete, press the "Load Program" button to configure the motor.

Note: Each time you power ON the power supply or a program is loaded, it is necessary to perform the
homing sequence.

14.2.3.2.1.  Inputs/Outputs Configuration

Inputs:

e IN1to IN5: 32 possible combinations:
- IN1 =IN2 =IN3 =1IN4 =IN5 =0 — Stop
- IN1 =1, all 4 others = 0 — Launch homing phase
- The other 30 combinations correspond to the 30 position setpoints

e IN6: Switch limit input if « switch » is selected as “type of stop”

Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL: If 0 — setpoint position not reached, if 1 — setpoint position reached.
e OUT2: If 0 —» homing phase complete, if 1 — homing phase in progress or not
performed.
e OUTS: If 0 —» motor stopped, if 1 — motor running.
e OUT4: If 0 — no error, if 1 — error detected.
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14.2.3.2.2. Initialization Phase

The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information" window.
If it has been saved on the PC by the user, this name is used by default.

Select the type of stop, either "Mechanical" if the stop is achieved by detection of an obstacle on the
application, or "Switch" if a limit switch is used in the application.

Define the motor direction of rotation used to reach the stop selected above (forward (CW) rotation by
default).

To protect the application and prevent the mechanical stop being reached each time it returns to position
zero, a position offset (in mm) can be set between the mechanical stop and position 1 corresponding to
the application reference.

14.2.3.2.3.  Application Settings

To determine the maximum operating speed during the positioning phases, the user should enter the
maximum linear speed in mm/s and the "Step of the screw" and "Mechanical ratio between the motor and
the screw" adjustment parameters are used to obtain a motor speed of rotation according to the formula
below:

Linear speed [mm/s] X ste X 60
Motor speed [RPM] = p [ /s PReduction

Stepscrew [mm/rotation]

The motor speed of rotation during the mechanical stop search phase (homing) is determined as follows:

Motor speed [RPM]

Homing speed [RPM] = S

14.2.3.2.4.  Motor Configuration

To determine the nominal torque during operation, the user should enter the maximum thrust for his
application in Newtons and the "Step of the screw" and "Mechanical ratio between the motor and the
screw" adjustment parameters are used to obtain a nominal motor torque using the following formula:

1  Pushing [N] X Ste mm/tour
Motor torque [mN.m] = oy X gl itep Pscrewlmm/ ]
Reduction

The homing and maximum torques for detecting the mechanical stop in the motor are determined from
the "Motor Torque" value defined above as follows:

Homing torque = Motor torque

Maxi torque = 2 X Motor torque

14.2.3.2.5. Position Table

The user is not able to enter the 2 to 30 position setpoints himself, they are automatically defined with
between 2 and 30 equidistant positions, according to the defined total stroke "Total stroke length" and the
"Number of positions" parameter.

Position 1 corresponds to detection of the mechanical stop (as close as possible to the offset).

The last position corresponds to the application total stroke.

In the table, the position setpoints are given in mm.
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14.2.3.3. "Worm Gear Proportional”

/A CROUZET
7 MOTORS

-p

This program is dedicated to positioning worm gear applications.
The application can be made with either the moter alone or the moter associated with an adjustable reducticn
system (belt / pulley, gear).The user can set the homing phase (type of stop, search direction, offset between
software zero and mechanical zero ), mechanical design (total stroke, step of the screw, reduction ratio, yield)
and the physical limitations (linear speed and maximum thrust),

WormGear (Proportional)

Mechanical setting Application limits

Total stroke length: | 300 [~ mm Maximum linear spee
Step of : E i :
ep of the screw : 200 || mm/tour Maximum farce :

Mechanical ratio between the motor and = - ERESr.
Torgue ma
Mechanical system efficiency : = % il '

Inputs / Outputs configuration

d Dutput = + Voa su
OoN/OFF  0/10V -] [PHP open <ollector)
Hormin Lo s >

Maintain Position|

Liva

A2| In5 Big position
A2\ Iné Fine position

Load program ‘ ‘ Expert mode

Output connections

Input connections

The "Worm Gear (Proportional)" application program uses the P201 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.
Once the settings are complete, press the "Load Program" button to configure the motor.

Note: Each time you power ON the power supply or a program is loaded, it is necessary to perform the
homing sequence

14.2.3.3.1.  Inputs/Outputs Configuration

Inputs:
e IN1 and IN2 : 4 possible combinations :

- [IN1-IN2] = [00] — Stop and error reset

- [IN1-IN2] = [10] — Homing phase

- [IN2-IN2] = [01] — Maintain actual position

- [IN1-IN2] = [11] — Go to required position
IN3 : Switch limit input if « switch » is selected as “type of stop”
IN4 : High speed (if 0) or low speed (if 1) selection
IN5 : Proportional position setting — Coarse tuning
ING : Proportional position setting — Thin tuning
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL1: Provides information on the motor speed value in PWM.

Cyclical ratio = 0% — speed =0 rpm
Cyclical ratio = 100% — speed = 4000 rpm.
e OUT2: Provides information on the real torque value in PWM.
Cyclical ratio = 0% — torque = 0 mNm
Cyclical ratio = 100% — torque = maximum torque.
e OUTS3: If 0 —» motor running, if 1 — motor stopped.
OUT4: If 0 — error detected, if 1 — no error.

14.2.3.3.2. Initialization Phase

e The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information” window.

e If it has been saved on the PC by the user, this name is used by default. For more details, see the
"Saving Parameters" paragraph.

e Select the type of stop, either "Mechanical" if the stop is achieved by detection of an obstacle on the
application, or "Switch" if a limit switch is used in the application.

o Define the motor direction of rotation used to reach the stop selected above (forward (CW) rotation by
default).

e To protect the application and prevent the mechanical stop being reached each time it returns to position
zero, a position offset (in mm) can be set between the mechanical stop and position 1 corresponding to
the application reference.

14.2.3.3.3.  Application Settings

e To determine the maximum operating speed during the positioning phases, the user should enter the
maximum linear speed in mm/s and the "Step of the screw" and "Mechanical ratio between the motor and
the screw" adjustment parameters are used to obtain a motor speed of rotation according to the formula
below:

Maximum linear speed [mm/s] X stepreguction X 60

Maxi d [RPM] =
aximum speed [RPM] StePserew [mm/rotation]

e By activating the digital input 4 (IN4 = 1), the user selects the low speed profile :

Maximum speed [RPM]
5

Low speed [RPM] =

e The motor speed of rotation during the mechanical stop search phase (homing) is determined as follows:

Maximum speed [RPM]
5

Homing speed [RPM] =

NB: Motor speed is restricted to max. 4000rpm in this program. If this value is exceeded, the writing
becomes red colored and the loading of the parameters becomes impossible. It is strongly advised to check
motor specifications before to configuring the application.
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14.2.3.3.4.  Motor Configuration

e To determine the maximum torque during operation, the user should enter the maximum thrust for his
application in Newtons and the "Step of the screw" and "Mechanical ratio between the motor and the
screw" and “Mechanical system efficiency” adjustment parameters are used to obtain a maximum motor
torque using the following formula:

MOTORS

r 4

1  Pushing [N] X Ste mm/tour
Maximum torque [mN.m] = o X g N] Pscrewlmm/ ] X 2
T

StepReduction

Maximum torque
2

Nominal torque =
e To detect the mechanical end stop, the homing torque is automatically set to be equal to nominal torque.

NB : The max. torque has to don’t be higher than 1000 mNm. If this value is exceeded, the writing becomes
red colored and the loading of the parameters becomes impossible.

The real maximum torque value is limited per motor characteristics. It is strongly advised to check motor
specifications before to configuring the application.

14.2.3.3.5.  Position setpoint

e The user indicates the total stroke in mm of the application : parameter « Total stroke length ».
The full stroke is achieved when both setpoints (IN5 and IN6) are at 10V. To travel this distance, the
settings are distributed as follows:

o Coarse setting : Input IN5 allows to travel 63/64th of the « total stroke length »
o  Thin setting : Input IN6 allows to travel 1/64th of the « total stroke length »

e The resolution of each of the two inputs IN5 and ING6 is given as an indication in the gray boxes in the
« Position table — Input 5 and input 6 scale » zone :
o Distance equivalent to an applied voltage of 1V
o Distance equivalent to an applied voltage of 0,01V (resolution of the system)

Example : For a «Total stroke length » = 300 mm :
— Input IN5 allows to travel: Strokegs = Z—i X 300mm = 295,3125mm (for 10V applied)

Meaning 29,53125 mm for 1V
Meaning 0,2953125 mm for 0,01V

— Input IN6 allows to travel: Strokeg; = é X 300mm = 4,6875mm (for 10V applied)

Meaning 0,46875 mm for 1V
Meaning 0,0046875 mm for 0,01V
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14.2.4. “Dosing” Group
14.2.4.1. "Peristaltic pump"

/A CROUZET

This program is dedicated to dosing applications (flow or fix doses).The user can set:
- Fix quantity: 3 preset doses and 1 adjustable dose (0/10V input)

w MOTO RS - Continucus flow: 4 preset speed ranges and speed set per analog 0/10V input into the selected speed range.
Peristaltic Pump
Application settings
Project name: | P201
Flow : 2000 5 mijrotation
Dose setting and coding
IN4 INS5
Dose 1
Z
Coding Speed Range
IN1 INZ MinSpeec MaxSpeec MinFlow  MaxFlow | R
Q 0 0 3000 [ 60 In3 Direction | Ge
1 0 0 1000 0 20 ™' Rranges|| =01, 02, 03
g |-
R R R TR FER g S
1 1 1800 3000 36 60
Input connections Output connections
Load program ‘ ‘ Expert mode

The "Peristaltic pump" application program uses a preset V201 expert program.

The user can switch to this expert mode at any time to access all the settings by clicking the "Expert Mode"
button.

The values preset in application mode will be loaded directly in expert mode.

It is then impossible to return to this application program.

The user can press the "STOP" button at any time to stop the application quickly.
To restart the motor, the program needs to be reloaded.
Once the settings are complete, press the "Load Program" button to configure the motor.

14.2.4.1.1. Inputs/Outputs Configuration

Inputs:
e IN1: ON/OFF 0 — Stop 1 - ON
e IN2: Mode 0 — Dosing mode 1 — Flow mode (speed)
e IN3: Direction/Go
= In flow mode : 0 — Motor turns CCW 1 — Motor turns CW
= In Dosing mode: 0 — No new dosing 1— launches a new dose
Note : When Dosing mode is selected, the IN3 signal has to be available during more
than 15ms before to be taken in count.
e IN4 +IN 5: Coding Codes speed range or dose values depending on selected mode.

e IN6: Flow/Dose 0/10V analog input.
= In Flow mode : Adjusts the flow value depending on the flow range selected (IN4 and | N5
coding).
= In Dosing mode: Adjusts D4, the dose to deliver (IN4=IN5=1)
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Outputs: Don't forget to fit the pull-down resistors on each of the outputs.

e OUTL:
e OUT2:
e OUTS3:
e OUT4:

Mode
0 : Dosing mode
1 : Flow mode

Direction of rotation
0:CCw
1:CW

Target
* |n Dosing mode :
* |n Flow mode:

Error

0 — No error detected
1 — Error detected

14.2.4.1.2.

0 — Dose not completely delivered,
0 — Motor is running

Application configuration

1— Dose completed
1— Motor doesn’t move

e The user can give a 4-character name in "Project name" which is stored in the motor and appears in the
"Motor Information" window.

e If it has been saved on the PC by the user, this name is used by default. For more details, see the
"Saving Parameters" paragraph.

e « Dose », « Time » and « ratio » parameters allow to calculate the motor parameters for each dose (IN4 +
IN5S) the position to move, speed to deliver the dose. Calculation is as following:

Position setting [Pulses] =

Speed setting [RPM]

Dose [ml] x 4096

For information, for each dose, the calculated speed is in grey boxes.

X Rati
Flow [m.tr=1] atto
Dose [ml] 60 « Rati
" Flow [m.tr-1] " Time [sec] atto

e For this program, speed ranges are fixed. You could modify them in going in “Expert mode”.

IN 4 IN5 Min. motor speed (rpm) | Max. motor speed (rpm)
0 0 0 3000
1 0 0 1000
0 1 900 2000
1 1 1800 3000
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14.3.Expert Programs
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14.3.1. Velocity group

ind

BRUSHLESS
4 \(OTORS

" ”
14.3.1.1. "V101
Project name : V101
Speed i '
1

it onjorF  Speed

In2 Direction

In3 Holding

Ind Quick stop

In5 Acc/decc 0-10V [ PWM

Speed T Speed  0-10V / PWM
Qutput = + Ve supply
l {PNP open collector) )
Pulse
Qut1
Torgue PWM Out2
Direction Qut3 T
\ / Error |
Accelerationand decceleration time g|9|g|g
. b o]

Expert program V101 is used to:
- Create speed profiles with analog or PWM control.

- Set the acceleration/deceleration phases with analog or PWM control.

- Set the nominal and maximum torque parameters for the application safety via the HMI.

14.3.1.1.1. “Inputs” tab parameters

Input 1 - DIGITAL - ON / OFF

9 0On=1/0i=0

Input 3 - DIGITAL - Holding at stop

9 High state active

On=0/0ff=1

Input 2 - DIGITAL - Direction of Rotation

QCW=1/CCW=0

Input 4 - DIGITAL - Fast Stop

CwW=0/CCW=1

Holding Torque : 150 : nhd.m @) High state active Low state active
Low state active
Input 5 - Proportional setpaoint : Acceleration/Deceleration Input 6 - Proportional setpoint : Speed

1o0v 1ov

100 (= rpmfs 4000 = rpm
9 0-10V 0-5v PWM o 0-10V 0-5v PWM
40000 : rpm/s 4] : rpm
ov ov

- Digital input 1: Used to set the "On/Off" input polarity.

- Digital input 2: Used to set the "Direction of rotation" input polarity.

- Digital input 3: Used to set the "Holding at stop" input polarity and set the Ho
- Digital input 4: Used to set the "Fast stop" input polarity.

Iding Torque value.

This input is used to stop the motor as quickly as possible, ignoring the setpoints applied to the other inputs.

- Setpoint input 5: Used to select the control type for the acceleration/de
maximum and minimum limits for this setpoint. An inverted scale can be used.

- Setpoint input 6: Used to select the control type for the speed setpoint and
limits for this setpoint. An inverted scale can be used.

celeration setpoint and fix the

fix the maximum and minimum
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14.3.1.1.2.  “Outputs” tab parameters

& &

9 Typel Type 2 Type 3 Typed
OUTPUT 1 - PULSE : Real speed

Hall Pulse Width : 500 [ ps
OUTPUT 2 - PWM : Real torque

PWM frequency : 1000 5 Hz

S2 torgue (100% PWM) : 1000 = mMN.m
QUTPUT 3 - DIGITAL : Real direction

0: Counter Clockwise
1: Clockwise

OQUTPUT 4 - DIGITAL : Error

0 Error detected
1: No error

a) Typel
- Setting the parameter of Pulse output 1 "Real speed": A Hall pulse with configurable width (100 to 800 ps)
is generated each time one of the 3 motor Hall sensors changes state.

80140_SMI21 and 80180_SMI21 motors have 12 Hall pulses per revolution (2 pairs of poles).
The 80280_SMI21 motor has 24 Hall pulses per revolution (4 pairs of poles).

- Setting the parameters of PWM output 2 "Real Torque”: The parameters can be set for the signal frequency
of this output and the torque value corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Torque supplied = 0 mNm.
If cyclical ratio = 100% — Torque supplied = "S2 torque".

- State of digital output 3 "Real direction": Used to find out the motor direction of rotation.

- State of digital output 4 "Error": Used to find out whether an error has been detected.

b) Type2

- Setting the parameter of PWM output 1 "Real Speed": The parameters can be set for the signal frequency
of this output (must be identical to the one for PWM output 2).

If cyclical ratio = 0% — Real speed =0 rpm.
If cyclical ratio = 100% — Real speed = maximum speed setpoint defined in In6.

- Setting the parameters of PWM output 2 "Real Torgue": The parameters can be set for the signal frequency
of this output and the torque value corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Torque supplied =0 mNm.
If cyclical ratio = 100% — Torque supplied = "S2 torque".

- State of digital output 3 "Motor running": Used to find out whether the motor is stopped or running.

- State of digital output 4 "Error": Used to find out whether an error has been detected.

c) Type3

- Setting the parameter of frequency output 1 "Real speed": The parameters can be set for the signal
frequency of this output for which the motor runs at 1000 RPM (200, 500 or 1000 Hz).

- State of digital output 2 "Real direction”: Used to find out the motor direction of rotation.

- State of digital output 3 "Motor running": Used to find out whether the motor is stopped or running.

- State of digital output 4 "Error": Used to find out whether an error has been detected.
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d) Type4d

MOTORS

r 4

- Setting the parameters of PWM output 1: "Real speed (centered on 50%)": The parameters can be set for
the signal frequency of this output (must be identical to the one for PWM output 2).

If cyclical ratio = 0% — Motor running forward (CW) at maximum speed setpoint defined in In6.
If cyclical ratio = 50% — Real speed =0 rpm.
If cyclical ratio = 100% — Motor running in reverse (CCW) at maximum speed setpoint defined in In6.

- Setting the parameters of PWM output 2 "Real torque (centered on 50%)": The parameters can be set for
the signal frequency of this output (must be identical to the one for PWM output 1) and the torque value
corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Braking torque supplied = "S2 torque".
If cyclical ratio = 50% — Torque supplied = 0 mNm.
If cyclical ratio = 100% — Motor torque supplied = "S2 torque".

- Combinations of digital outputs 3 & 4 "Motor status": Used to find out the motor status.

14.3.1.1.3.  “Settings” tab parameters
a) Torque limit parameters

~ ) Torque limit parameters

Continuous torque: 1000 = mNm Torque (mN m)
Peak torque: 1058 = mhm Phunie

Peak time: 10000 = ms

Time (ms)

) Threshold parameters

~ | Protection parameters

~) PID loop parameters

- Setting the various torque parameters: When the application torque exceeds the torque "Cyominal"
(Continuous torque), the motor can provide torque up to the value "Cyax" (Peak torque) for the maximum
duration " tyax" (Peak time). Thereafter, if the application torque is still higher than "Cyomnal” (Continuous
torque), the motor torque is limited to the value "Cnomnal” (Continuous torque), until the application torque
falls back below this value.

b) Threshold parameters

~ ) Torque limit parameters

~ | Threshold parameters

Velocity window: 50 (= rem
Velocity window time: 10 = ms
Velocity threshold: 50 (= rpm

Velocity threshold time: 100 = ms

| Protection parameters

~) PID loop parameters

See part “4. MOTION SETTINGS / 4.3. Thresholds” of this user manual.
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c) Protection parameters

| Torque limit parameters
| Threshold parameters

~ Protection parameters

CURRENT PROTECTIONS

Maximum system current:

VOLTAGE PROTECTIONS
Under voltage warning level:
Over veltage waming level:
TEMPERATURE PROTECTIONS
Under temperature fault level:

Over temperature fault level:

) PID loop parameters

25000 [

80 |

mA

SMI21 CANopen

25000 mA

See part “9. PROTECTIONS” of this user manual.

ind
BRUSHLESS
4 0TORS

If one of these protection parameters is exceeded, an error is generated, the motor is stopped and no
holding torque is applied (freewheeling).

d) PID loop parameters

| Torque limit parameters
~ | Threshold parameters
| Protection parameters
~| PID loop parameters
Propartional gain:

Integral gain:

Derivative gain:

682485
13 650 =

0

Set the PID controller factors in the speed control loop (this function is reserved for advanced users). The

values given in the example below ensure correct product operation in the majority of cases.
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14.3.1.2. "V102”

Project ¢ [vioz
SPeed . Torque roject name
)
in1 on/oFF  Speed
1 In2 Direction

In3 Holding

Ind  Quick stop

In5 Torque 0-10V /PWM
Speed  0-10V | PWIA

Speed

1 Max. torque

.

Expert program V102 is used to:

Outl
Qutz
Direction Out3
Error

Torque PWM

- Create speed profiles with analog or PWM control.

- Set torque limiting with analog or PWM control.

14.3.1.2.1. “Inputs” tab parameters

Input L - DIGITAL - ON / OFF Input 2 - DIGITAL - Direction of Rotation
9 On=1/0ff=0 On=0/0ff=1 SCW=1/CCW=0 CW=0/CCW=1
Input 2 - DIGITAL - Holding at step Input4 - DIGITAL - Fast Stop
9 High state active
Holding Torque: 150 +{ nMm 9 High state active Low state active
Low state active
Input 5 - Proportional setpoint : Terque Limit Input 6 - Proportional setpoint : Speed
10v 10v
0 = mNm 4000 (= rpm
@ 0-10v ) 0-5v ) PWM @ 0-10v ) 0-5v ) PWM
1000 [~ mN.m 0= rpm
ov ov

- Digital input 1: Used to set the "On/Off" input polarity.

- Digital input 2: Used to set the "Direction of rotation" input polarity.

- Digital input 3: Used to set the "Holding at stop” input polarity and set the Holding Torque value.

- Digital input 4: Used to set the "Fast stop” input polarity.

This input is used to stop the motor as quickly as possible, ignoring the setpoints applied to the other inputs.

- Setpoint input 5: Used to select the control type for the torque limiting setpoint and fix the maximum and
minimum limits for this setpoint. An inverted scale can be used.

- Setpoint input 6: Used to select the control type for the speed setpoint and fix the maximum and minimum
limits for this setpoint. An inverted scale can be used.

14.3.1.2.2. “Outputs” tab parameters
See part “14.3.1.1. “V101”/ 14.3.1.1.2 “Outputs” tab parameters” of this user manual.

14.3.1.2.3.  “Settings” tab parameters

See part “14.3.1.1. “V101”/ 14.3.1.1.3 “Settings” tab parameters” of this user manual (note that you don’t
have access to the “torque limit parameters”, you must use the setpoint input 5 for that).
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14.3.1.3. “V103”

Project name : vio3

Speed

3 Preset speeds

i Quick stop
CWand CCW
Stop

Iné Speed 0-10V / PWM

Qut1
Torque PWM Outz

Direction Out3
Error

time

Expert program V103 is used to:
- Create speed profiles with analog or PWM control.
- Force speed control to one of the 3 preprogrammed speeds.

- Set the acceleration/deceleration phase parameters via the HMI.

14.3.1.3.1. "Inputs" Tab Parameters

Inputs 1, 2, 3 - DIGITAL : Choose speed setpeint Inputs 4, 5 - DIGITAL : Choose mation
INL IN2 IN3 IN4 TIN5
0 0 0 | Speed setpeint Input 6 0 | O |Faststop
1 0 0 |Speedn®l| 1000 = rpm 1 | 0 [CCW direction
0 1 0 | Speedn®2 | 2000 = rpm 0 1 | CW direction
0 0 1 |Speedn®3 | 3000 ‘ rpm 1 1 [ Stop and remove error
Input & - Proporticnal setpoint : Speed Acceleration and deceleration
1ov
4000 = rpm Rate of acceleration 40000 |= rpm/s
@ 0-10V 0-5v PWM
W= rpm Rate of deceleration 40000 = rpm/s
ov

- Combinations of digital inputs 1 to 3: Used to choose the type of speed setpoint applied at the motor input:

- If noinput is active, the setpoint will be that applied to input 6.
- If one of these 3 inputs is active, the setpoint will be the priority speed associated with this input.
N.B.: If more than 1 input Inl to In3 is active, the setpoint taken into account will be that for input 6.

- Combinations of digital inputs 4 and 5: Used to choose the motion to be performed from the 4 actions
indicated below.

- Setpoint input 6: Used to select the control type for the speed setpoint and fix the maximum and minimum
limits for this setpoint. An inverted scale can be used.

- Setting the acceleration and braking ramps: These values are fixed via the HMI and cannot be changed by
inputs while the motor is running. By default, the rates are fixed at 40,000 RPM/sec.
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14.3.1.3.2.  “Outputs” tab parameters
See part “14.3.1.1. “V101”/ 14.3.1.1.2 “Outputs” tab parameters” of this user manual.

14.3.1.3.3.  “Settings” tab parameters
See part “14.3.1.1. “V101”/ 14.3.1.1.3 “Settings” tab parameters” of this user manual.
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14.3.1.4. “V104”

Project name : Vips
Speed Torque

8 Preset speeds

8 Preset speeds

Ind | Quick stop
CWand CCW
Stop

InE Torque 0-10V / PWM

P —
Output = + Vee supply
(PNP open collector)

Out1
OQut2

Direction Out3
Error

Expert program V104 is used to:
- Create speed profiles with a choice of 8 preconfigured values.
- Set torque limiting with analog or PWM control.

- Set the acceleration/deceleration phase parameters via the HMI.

14.3.1.4.1. "Inputs" Tab Parameters

Inputs 1, 2, 3 - DIGITAL : Choose speed setpoint Inputs 4, 5 - DIGITAL : Select motion Acceleration and deceleration

Input4 Inputs

IN1 INZ IN3 0 0 Fast stop Rate of acceleration 40000 — rpmys
o|lo| o 0~ rpm 1 0 CCW direction
1 0 0 500 : rpm 0 1 CW direction Rate of deceleration 40000 : rpm/s
0 1 0 1000 : rpm 1 1 Stop and remove error
1]l 1500 [ rpm Input 6 - Proportienal setpoint : Torgue Limit
oflo|1 2000 = rpm o
1|01 2500 — rpm 0 = mi.m
ojr)te 3000 = rpm 8 0-10v © 05V ©) PWM
1]1]1 3500 = rpm -
1000 —{ mN.m
ov

- Combinations of digital inputs 1 to 3: Used to select the type of speed setpoint applied at the motor input: 8
possible combinations:

- Combinations of digital inputs 4 and 5: Used to select the motion to be performed from the 4 actions
indicated below.

- Setpoint input 6: Used to select the control type for the torque limiting setpoint and fix the maximum and
minimum limits for this setpoint. An inverted scale can be used.

- Setting the acceleration and braking ramps: These values are fixed via the HMI and cannot be changed by
inputs while the motor is running. By default, the rates are fixed at 40,000 RPM/sec.
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14.3.1.4.2.  “Outputs” tab parameters
See part “14.3.1.1. “V101”/ 14.3.1.1.2 “Outputs” tab parameters” of this user manual.

14.3.1.4.3.  “Settings” tab parameters

See part “14.3.1.1. “V101”/ 14.3.1.1.3 “Settings” tab parameters” of this user manual (note that you don’t
have access to the “torque limit parameters”, you must use the setpoint input 6 for that).
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14.3.1.5. V201

Speed Ses Project name : | V201

|

+5Vdc —» +24Vdc

V20
In1 ON/OFF

In2 Speed - Step by Step
Ind Direction |Go

T In4|
/[ \ I

N
[ e

Speed

Position

QOutput =+ Vcc supply
(PNF open collector)

—
(€]

Mode

t r H v Direction Our2
Run OQut3
Error Outd

T
A —

V201 expert program allows to:

- Set a speed using an analog input 0/10V or 0/5V or PWM. The speed regulation is based on the “moving
target” principle which allows to reach very low speed (down to 1 rpm).

Wil

- Or to set a relative position using the same analog input (0/10V or 0/5V or PWM).

- Switch between speed mode and position mode.

14.3.1.5.1. "Inputs" Tab Parameters

Input 1 - DIGITAL - ON / QFF Input 2 - DIGITAL - Made
@ On=1/0ff=0 On=0/0ff=1 © Speed Mode = 1/ PositionMode = 0 ©) Speed Mode = 0/ Position Mode = 1
Speed Mode Relative Position Mode
Input 3 - DIGITAL - Direction of Rotation Input 3 - DIGITAL
QCW=1/CCW=0 JCW=0/CCW=1 Pulse Time Min : | 15E| ms
Input 4.5 - TOR : Speed Range Selection Input 4.5 - TOR : Position Selection
E4 ES Min (rpm) Max (rpm)  Acceleration (rpmy/s) Deceleration (rpmy/s) E4 ES Pulses Speed (rpm)  Acceleration (rpm/s) Deceleration (rpm/s)
[o][o] [ 1E [ 100 [ 200f] [ 200f] [1][o] [2000F [ 1000 [ 4o0ff [ 400f]
[1][o] [ 1000 [200F [0 [200[ [o][2] [ 2000 [ 1000 [ ao00f [ 4000f]
[0][1] [200F] [300F [ 4200 [ 200f] [1][1] [3000F [ 2000 [4o00fF [ 400f]
[1][1] [0 [3500F [amfF [ 20mf [o][o] npus [1000f] | 4000l [ 2000}

Input 6 - Proportional setpoint : Speed Input 6 - Proportional setpoint : Position

1ov

10v

- | 4006 E counts
i pm).

o

Q9 0-10v ) 0-3V ) PWM

2 0-10v ) 0-5v L) PWM
| 0 El counts

o

- Digital input 1: « On/Off »: This input is to start or stop the motor. The input polarity is adjustable.
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- Digital input 2: « Mode »: This input is to select the speed or position mode. The input polarity is
adjustable.

MOTORS

r 4

- Digital input 3 (in speed mode): « Direction »: This input is to select motor direction. The input polarity is
adjustable.

- Digital input 3 (in position mode): « Go »: This input gives the start to go to a new position. This input is
taken in count only after that the last positioning was completed.
The “Pulse time min.” works as a filter. The « Go » signal could not be taken in count if its duration is
lower than the set value.

- Digital inputs 4 and 5 (in speed mode) : « speed coding »: They allow to select the speed range for the
ING input. For each range, the min and max speed, the acceleration and deceleration can be set.

- Digital inputs 4 and 5 (in position mode) : “Position coding”: They allow to select the relative position to
reach (the step value to do). For each of the positions, the number of pulses (4096 pulses & 1 motor
turn), the max speed, the acceleration and deceleration can be set. The last position is adjustable by IN6
analog input (IN4 = IN5 =0).

- Analog input 6 (In speed mode): « Speed »: This input adjusts motor speed using an analog 0/10V or
0/5V or PWM signal. Speed range is given per IN4 + IN5 coding.

The setting parameter is analog or PWM signal type.

- Analog input 6 (In position mode): « Step »: This input adjusts the value of the step to do (relative
position) when IN4=IN5=0, using an analog 0/10V or 0/5V or PWM signal.

The setting parameters are

o Minimum of pulses (4096 pulses & 1 motor turn)
o Maximum of pulses (4096 pulses & 1 motor turn)
o Analog or PWM signal type.

14.3.1.5.2. “Outputs” tab parameters

9 Type 11

CQUTPUT 1 - DIGITAL : Made
0 : Relative Positicning Mode
1: Speed Mode

QUTPUT 2 - DIGITAL : Direction Of Rotation
0 : Counter Clockwise

1: Clockwise

CQUTPUT 2 - DISITAL Matar running

Speed Mode Relative Position Mode
0: Motor running 0: Position Mot Reached
1: Motor stopped | 1:Position Reached

QUTPUT 4 - DIGITAL : Error

0: No error
1: Error detected

- State of digital output 1: "Mode": Gives mode used.

- State of digital output 2: "Direction” Used to find out the motor direction of rotation.

- State of digital output 3 (speed mode): "Motor running": Used to find out whether the motor is stopped or
running.
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- State of digital output 3 (position mode): "Target": Used to find out if the position is reached.

- State of digital output 4: "Error": Used to find out whether an error has been detected.

14.3.1.5.3.  “Settings” tab parameters
See part “14.3.1.1. “V101”/ 14.3.1.1.3 “Settings” tab parameters” of this user manual.

Note that there is only one additional parameter for expert program P202: “Analog input hysteresis”: use this
parameter when the stroke is important to minimize the oscillation of the analog target position (in pulse
encoder).
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14.3.2. Position group
14.3.2.1. “P101”

ind

BRUSHLESS
4 \(OTORS

Projectname:  P10L

+5Vde —* +24 Vdc

In1  Position 1 4

4 Preset positions

In2 Position 2 Positions
In3  Position 3
Ind Position 4
In5 Homing
On ] Off

Output =+ Vce supply
[ {PNP open collector)
Max speed Acceleration (a) - Decceleration (d) Target outt
Homing (dene =0) Out2

ax Vi

Out3

Running Outd

Error

an 1 dn+t
time i il %
B
dn

an+

Max Vin+1

Expert program P101 is used to:
- Perform a homing phase to initialize the system with detection of the stroke ends.

- Perform various positionings using 4 preset setpoint positions, each corresponding to one of the digital
inputs "In1" to "In4".

- Set the acceleration/deceleration phases and the maximum speed that must not be exceeded between
each point via the HMI.

14.3.2.1.1. “Homing” tab parameters
The homing sequence is an initialization phase that helps the motor estimate the application position
reference by searching for mechanical stops. These stops can be detected in one of 2 ways:
- With 1 limit switch by retrieving information from one of the inputs.

- By detecting overtorque when the motor is at a mechanical stop.

N.B.: The default motor direction of rotation is forward (CW).

Start frem current position 1 mechanical stop 9 2 mechanical stop

Offset (pulses)

=
Offset 1 = Offset 2 = s =
Homing Speed Homing Terque v END2 =
100 = rpm 100 [~ mN.m
WMax Horning Time Offeat 1
30 | seconds
Offsat 2
Direction of ratation
Change the direction of ratation 0

- choose the homing method: current position, with 1 or 2 mechanical stop.

- Offset: Set the difference in position (in pulses) between the mechanical stops and the application total
stroke limits: stop 1 (END1) represents the stroke start, stop 2 (END2) represents the stroke end.

Note: Where there is only one mechanical stop, the "Offset 2" parameter is not available.
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- Homing speed: Set the search speed for stops during the homing phase.

- Homing torque: Set the homing torque that allows the mechanical stop to be found by detection of
overtorque.

- Max Homing Time: Set the maximum permitted time for the homing phase. If this value is exceeded, an
error will be generated. Time limited to 300 seconds.

- Direction of rotation: Set the direction of rotation for the first stop search (END1).

N.B.: By default, the motor runs forward (CW).

14.3.2.1.2.  “Inputs” tab parameters

Input 1 - DIGITAL - Position 1 Input 2 - DIGITAL - Position 2 Inputs 1, 2, 3, 4 - DIGITAL : Select Pasition Setpoint
© High state active ©/ High state active Position(pulses) Speed (rpm) Acceleration (rpm/s) Deceleration (rpm/s)
Low state active Low state active El 1000 A 1000 A 40 000 A 40 000 A
Input 3 - DIGITAL - Pasition 3 Input 4 - DIGITAL - Pasition 4 = 2000 [ 1000 = 40000 = 40000 =
@ High state active @/ High state active E3 3000 [ 1000 40000 | 40000
Low state active Low state active B 4000 5 1000 [ 40000 5 40000 5
Input 5 - DIGITAL - Start Homing Input 6 - DIGITAL : ON / OFF
9! Start Homing=1 / Stop Homing=0 9 ON=1/OFF=0
Start Homing=0/ Stop Homing=1 ON=1/0FF=0

- Digital input 1: Used to set the "Position 1" input polarity.
- Digital input 2: Used to set the "Position 2" input polarity.
- Digital input 3: Used to set the "Position 3" input polarity.
- Digital input 4: Used to set the "Position 4" input polarity.

- Digital Inputs 1, 2, 3, 4: Set the 4 position setpoints and the speed profiles to be followed (acceleration
ramp, speed step and deceleration ramp: trapezoidal profile).

- Digital input 5: Used to set the "Start Homing" input polarity.

- Digital input 6: Used to set the "On/Off" input polarity.
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14.3.2.1.3.  “Outputs” tab parameters

9 Type5 Type & Type 7 Type 8 Type9
OUTPUT 1 - DIGITAL : Target Reached Flag QUTPUT 1 - DIGITAL : Target Reached Flag OQUTPUT 1 - DIGITAL : Tar ached Flag

0 : Position target not reached 0:P n target not reached 0 : Position target not reached

1 : Position target reached 1:P n target reached 1 : Position target reached
OUTPUT 2 - DIGITAL : Homing Sequence Information QUTPUT 2 - DIGITAL : Homing Sequence Information OUTPUT 2 - PWM : Real torque (centered on 50% )

0 : Homing completed 0: Homing in p or no homing PWM frequency : 1000 - Hz

1: Homing in progress or no homing 1: Homing completed

52 torque (100% PWM) 1000 o mN.m

OUTPUT 3 - DIGITAL : Mator Running QUTPUT 3 - DIGITAL : Motor Running

0: Motor stopped QUTPUT 3 & 4 - DIGITAL : Motor status

1: Motor running

_ - OR no homing
QUTPUT 4 - DIGITAL : Error QUTPUT 4 - DIG ND motor stopped
0: Mo error 0': Error detectec
1: Error detected 1: No error

Error 10: Hom

Motor runn ng *

* including motor in positioning mode or motor driven by a load

QUTPUT 1 - DIGI

TAL : Target Reached Flag QUTPUT 1 - Pulse : Real speed

Hall pulse width 500 = ps

L : Real direction

1000 = Hz

1000 - mM.m

OUTPUT 3 & 4 - DIGITAL : Motor status

d OR motor in stop mode AND no homing

ped : in disabled mode,
e, position loop before homing

a) Typeb

- State of digital output 1 "Target Reached Flag": Used to find out whether the position setpoint has been
reached.

- State of digital output 2 "Homing Sequence Information": Used to find out how the homing phase is
progressing: completed, in progress or not performed.

- State of digital output 3 "Motor running": Used to find out whether the motor is stopped or running.

- State of digital output 4 "Error": Used to find out whether an error has been detected.

b) Type 6

- State of digital output 1 "Target Reached Flag": Used to find out whether the position setpoint has been
reached.

- State of digital output 2 "Homing Sequence Information": Used to find out how the homing phase is
progressing: completed, in progress or not performed.

- State of digital output 3 "Motor running": Used to find out whether the motor is stopped or running.

- State of digital output 4 "Error": Used to find out whether an error has been detected.
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c) Type7?

- State of digital output 1 "Target Reached Flag": Used to find out whether the position setpoint has been
reached.

- Setting the parameters of PWM output 2 "Real torque (centered on 50%)": The parameters can be set for
the signal frequency of this output and the torque value corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Braking torque supplied = "S2 torque".
If cyclical ratio = 50% — Torque supplied = 0 mNm.
If cyclical ratio = 100% — Motor torque supplied = "S2 torque".

- Combinations of digital outputs 3 & 4 "Motor status": Used to find out the motor status.

d) Type8

- State of digital output 1 "Target Reached Flag": Used to find out whether the position setpoint has been
reached.

- Setting the parameters of PWM output 2 "Real torgue (centered on 50%)": The parameters can be set for
the signal frequency of this output and the torque value corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Braking torque supplied = "S2 torque”.
If cyclical ratio = 50% — Torque supplied = 0 mNm.
If cyclical ratio = 100% — Motor torque supplied = "S2 torque".

- Combinations of digital outputs 3 & 4 "Motor status": Used to find out the motor status.

e) Type9

- Setting the parameter of Pulse output 1 "Real speed": A Hall pulse with configurable width (100 to 800 ps)
is generated each time one of the 3 motor Hall sensors changes state.

80140_SMI21 and 80180_SMI21 motors have 12 Hall pulses per revolution (2 pairs of poles).
The 80280_SMI21 motor has 24 Hall pulses per revolution (4 pairs of poles).

- State of digital output 2 "Real direction": Used to find out the motor direction of rotation.

- Combinations of digital outputs 3 & 4 "Motor status": Used to find out the motor status.
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“Settings” tab parameters

a) Torque limit parameters

) Torque limit parameters

Continuous torque: 1000
Peak torque: 1058 =
Peak time: 10000

~ | Threshold parameters
~ | Protection parameters

| PID loop parameters

= mim

= mim

- ms

Torque (mN.m)

« Crowmas
-

Time (ms)
« tuax »

- Setting the various torque parameters: When the application torque exceeds the torque "Cnominal”
(Continuous torque), the motor can provide torque up to the value "Cyax" (Peak torque) for the maximum
duration " tyax" (Peak time). Thereafter, if the application torque is still higher than "Cnomnal” (Continuous
torque), the motor torque is limited to the value "Cyomnal" (Continuous torque), until the application torque

falls back below this value.

b) Threshold parameters

~ | Torque limit parameters

~ ) Threshold parameters

Position window: 50

Position window time: 10 =
Pasition threshold: 50 =
Position threshold time: 100 =

| Protection parameters

~) PID laop parameters

pulses

ms

pulses

ms

See part “4. MOTION SETTINGS / 4.3. Thresholds” of this user manual.

c) Protection parameters

| Torque limit parameters
| Threshold parameters

| Protection parameters

CURRENT PROTECTIONS

Maximum system current: 25000 =

VOLTAGE PROTECTIONS
Under voltage warning level 20

Over voltage warning level 600

TEMPERATURE PROTECTIONS
Under temperature fault level: -40.0

QOver temperature fault level: 720

| PID loop parameters

mA

°c

oc

23000 mA

See part “9. PROTECTIONS” of this user manual.

If one of these protection parameters is exceeded, an error is generated, the motor is stopped and no
holding torque is applied (freewheeling).
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d) PID loop parameters

) Torque limit parameters
~ | Threshold parameters
| Protection parameters

~ PID loop parameters

Propertional gain: 68248
Integral gain: 819 =
Derivative gain: 400491 =

Set the PID controller factors in the position control loop (this function is reserved for advanced users). The
values given in the example below ensure correct product operation in the majority of cases.
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14.3.2.2. “P111”

Position

Project name : Pill
} ______ Pn 2 -> 30 Preset positions —
n1
Py / in2-{on t off 30
[ ] In3{Homing [ Positions
Ind
In§
In6 - Switch 1
— Output = + Vicc supply
O] (PNP open collector)
T L
L i Target
Max speed Acceleration (a) - Decceleration (d) H:"gia"g dona =0) g:; ‘
@ h . Qut3
= Running outd L I
l_'i — Error FEIEE
i dnet 7 2|2 |€|2
" | ]
time N ]

ans1

Max Vn+1

Expert program P111 is used to:

- Perform a homing phase to initialize the system with detection of the limit switches (switch or mechanical
type). A single switch type contact is managed in this program.

- Perform various positionings using 1 to 30 preset setpoint positions, each corresponding to a specific
combination of digital inputs "In1" to "In5".

- Set the acceleration/deceleration phases and the maximum speed that must not be exceeded between
each point via the HMI.

14.3.2.2.1. “Homing” tab parameters

9| Start from current position 1 mechanical stop 2 mechanical stop 1 switch 1 switch then 1 end 1 end then 1 switch

Switch Status

3 High state active Low state active

Offset (pulses)

Offset 1 0= Offset 2 0= S — I bt
Offsef 1
Homing Speed Approach Speed 0
100 = rpm 50 (= rpm

Homing Torgue

Max Homing Time

300 1 seconds

Direction of rotation

Change the direction of rotation

- choose the homing method: current position, with 1 or 2 mechanical stop, with 1 switch, with 1 mechanical
stop + 1 switch.

Switch status: Set the polarity of the switch wired on digital input "In6":

- Offset: Set the difference in position (in pulses) between the mechanical stops and the application total
stroke limits: stop 1 (END1) represents the stroke start, stop 2 (END2) represents the stroke end.

Note: Where there is only one mechanical stop, the "Offset 2" parameter is not available.

- Homing speed: Set the search speed for stops during the homing phase.

C.MO.SAV.00008.FR_V2 Page 78/106
April 25th, 2016



CROUZET
@ MOTORS SMI21 CANopen

- Approach speed: Set the search speed for zero during the homing phase (only available with 1 switch).

- Homing torque: Set the homing torque that allows the mechanical stop to be found by detection of
overtorque.

- Max Homing Time: Set the maximum permitted time for the homing phase. If this value is exceeded, an
error will be generated. Time limited to 300 seconds.

- Direction of rotation: Set the direction of rotation for the first stop search (END1).

N.B.: By default, the motor runs forward (CW).

14.3.2.2.2.  “Inputs” tab parameters

Input 6 - DIGITAL - Switch Position Index N1 IN2 IN3 INA INS Position (pulses) Speed {rpm] Acceleration (rpm/s) Deceleration (rpm/s)
TS ESEATS Stop o Jo Jo [o |o
Start Homing 1[0 |00 |0
Poston L |L_[T [0 o [0 [1000 1000 20000 40000
B ) Pasitonz__[0_[0_[1 o [0 |zo00 1000 20000 40000
Number of position setpaints: | o Gions |1 [0 |1 Jo o [s000 1000 40000 20000
30 = Postiond [0 |1 |1 |0 [0 _|a000 1000 40000 20000
Position 5 1 1 1 4] 0 5000 1000 140000 140000 3
Pasiton6 [0 [0 [0 |1 |0 |eo00 1000 20000 40000
Pasiton? |t [0 [0 |1 [0 [me00 1000 20000 40000
Poston8 [0 [T 0|1 [0 |s000 1000 20000 40000
Postond __|L_|T 0|1 [0 [e000 1000 20000 20000
Postion10 [0 [0 |1 |1 [0 [w000 1000 20000 40000
Pasiton1l |1 [0 |1 |1 |0 [u000 1000 20000 40000
Paston12 [0 |1 |1 |1 [0 [12000 1000 20000 40000
Poston 13 |1 |1 |1 |1 [0 [13000 1000 40000 20000
Position 14 0 0 0 4] 1 14000 1000 140000 140000
Paston1s |1 [0 |0 |0 |1 [15000 1000 20000 40000
Postion16 [0 |1 |0 |0 |1 [16000 1000 20000 40000
Pasition 17 1 Jo Jo [t [mo00 1000 20000 40000
Pasition18 10 [0 11 o |1 [1so00 1000 20000 40000

- Digital input 6: Information concerning the polarity of the switch wired on digital input 6. This polarity is
selected in the "Homing" tab (see above).

- Select the number of position setpoints to be preset (see table above).

14.3.2.2.3.  “Outputs” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.3 “Outputs” tab parameters” of this user manual.

14.3.2.2.4.  “Settings” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.4 “Settings” tab parameters” of this user manual.
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14.3.2.3. “P201”

Project name : p201

onrore 010V
In1 Homing e
In2 Maintain Position|
Live
In3 Switch
Ind4 Select speed

In Big position
Iné Fine position

5 l__-;__?_‘_'

time
- Qutput = + Voo supply
00V Fine posltion Input [ 5 {PNP open collector)

Target Out1

T 10
b # ;
J ! . Homing (done = 0) Out2
ey i
’ ! 1 Running g:g | .
! i Error
Tk DAEIEEE
, ! 1 time 0 Ll el ] ]

P201 expert program allows to:

- Perform a homing phase to initialize the system with detection of the stroke ends (mechanical stop or
switch limit).

- Perform positioning in using two 0/10V analog inputs: One for coarse tuning and second for thin tuning. The
total stroke (which has to be set per the user in this program) can be cut up to 65536 positions.
The targeted position follows in live the 2 inputs.

- Select a speed profile (choice between 2 profiles) to go from a position to another position. A speed profile
contains acceleration, deceleration and maximum allowed speed values.

14.3.2.3.1. “Homing” tab parameters

See part “14.3.2.2. “P111”/14.3.2.2.1 “Homing” tab parameters” of this user manual (note that the input
connected to the swtich is the input 3)

14.3.2.3.2.  “Inputs” tab parameters

Combinations of digital inputs 1 and 2: Used to choose the motion to be performed from the 4 actions
indicated below.

Input 1 and 2 - Digital: move selection

I [2
0 0 Stop and emor cancelation
1 0 Do homing phase
0 1 Target actual posttion
1 1 Target position from inputs 5 and &
C.MO.SAV.00008.FR_V2 Page 80/106

April 25th, 2016



CROUZET
@ MOTORS SMI21 CANopen

Information concerning the polarity of the switch wired on digital input 3. This polarity is selected in
the "Homing" tab (see above).

@ High state active

Low state active

Digital input 4 - IN4 : Used to select one of the two speed profile.
To go from a position to a new position, motor follows a trapezoidal trajectory. This trajectory uses the
maximum speed, acceleration and deceleration which are set in the « Digital speed profile selection » zone.

Input 4 - Digital: speed profile selection

Speed (pm)  Acceleration pm/s) Decelerationipm./s)

Profilz 1: | 500 = 50

Ll

50 =

Profile 2. |2500 = 1000 = 1000 =

NB : If the user needs to change its velocity profile during a positioning phase, it is strongly recommended to
use the same deceleration slope for both velocity profiles to ovoid overruns targets.

Input IN5 and IN6 setpoints: To do the position setting using the two 0-10V analog inputs.

Parameter « total stroke lenght » is the number of encoder pulses corresponding to the stroke when IN5 and
ING are at 10V.

Parameter “resolution coefficient” allows to cut the « total stroke length » in 2,048 or 4,096 or 8,192 or
16,384 or 32,768 or 65,536 positions.

The distribution of the « Total stroke length » on the two analog setpoint inputs is carried out according to the
rules below.

Coefficient_resolution —1.

- On IN5 : [0—10V] = [0;Stroketorar_appiication X ] coded on 1024 points (coarse

setting)

Coefficient_resolution

1
Coef ficient_résolution

- OnING6:[0—10V] = [0; Coursesoraie appiication X

] coded on 1024 points (thin setting)

Input 5 - Analogic : Position big tuning

10V
-32400 pulses
Total application stroke 40360 | pulses
Resolution coefficient 16 -
0 pulses
oV
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Input & - Analogic : Position fine tuning

0w
2560 pulses

0 pulses
0w

The motor position setpoint is the addition of position setpoint of IN5 and of position setpoint of IN6.

In above example :
- OnIN5:[0—10V] = [0 ; 40960 x ——| = [0 ; 38400] coded on 1,024 points (coarse setting)

- OnIN6:[0—10V] = [0; 40960 x 1—16] = [0; 2560] coded on 1,024 points (thin setting)

Note : The sign (-) at the 10V setpoint depends from the direction of rotation during the homing sequence.

14.3.2.3.3.  “Outputs” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.3 “Outputs” tab parameters” of this user manual.

14.3.2.3.4.  “Settings” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.4 “Settings” tab parameters” of this user manual.

Note that there is only one additional parameter for expert program P201: “Analog input hysteresis”: use this
parameter when the stroke is important to minimize the oscillation of the analog target position (in pulse
encoder).
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14.3.2.4. “P202”

Position Project name : p202

+5Vde — +24 Vdc

max stroke

In3 Switch
Ind Select speed

Output = + Voo supply
{PNP cpen collector)

010V Main position Input 00V Fine position input
10 T w Target out1
! 8 Homing (done = 0) Out2
1 6
1 '-II ! . Running g:g |
Ra ! Error FIEEE
ot 1 2 J 2| 2|22
[ i time e || b || ]
F + a b3 Tn‘ Tr ~

P202 expert program allows to:

- Perform a homing phase to initialize the system with detection of the stroke ends (mechanical stop or
switch limit).

- Define a position setpoint in using two 0/10V analog inputs: One for coarse tuning and second for thin
tuning. The total stroke (which has to be set per the user in this program) can be cut up to 65536 positions.

- Memorize the new position setpoint
- Go to the new position target

- Select a speed profile (choice between 2 profiles) to go from a position to another position. A speed profile
contains acceleration, deceleration and maximum allowed speed values.

14.3.2.4.1. “Homing” tab parameters

See part “14.3.2.3.”P201”/ 14.3.2.3.1 “Homing” tab parameters” of this user manual.

14.3.2.4.2.  “Inputs” tab parameters

Combinations of digital inputs 1 and 2: Used to choose the motion to be performed from the 4 actions
indicated below.

Input 1and 2 - Digital: move selection

1 [2
0 0 Stop and emor cancelation
1 0 Do homing phase
0 1 Validate and memarize new requested
position
1 1 (Go to memorized position
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Information concerning the polarity of the switch wired on digital input 3. This polarity is selected in
the "Homing" tab (see above).

@ High state active

Low state active

Digital input 4 - IN4 : Used to select one of the two speed profile.
To go from a position to a new position, motor follows a trapezoidal trajectory. This trajectory uses the
maximum speed, acceleration and deceleration which are set in the « Digital speed profile selection » zone.

Input 4 - Digital: speed profile selection

Speed (pm)  Acceleration pm/s) Decelerationipm./s)

Profilz 1: | 500 = 50

Ll

50 =

Profile 2. |2500 = 1000 = 1000 =

NB : If the user needs to change its velocity profile during a positioning phase, it is strongly recommended to
use the same deceleration slope for both velocity profiles to ovoid overruns targets.

Input IN5 and IN6 setpoints: To do the position setting using the two 0-10V analog inputs.

Parameter « total stroke lenght » is the number of encoder pulses corresponding to the stroke when IN5 and
ING are at 10V.

Parameter “resolution coefficient” allows to cut the « total stroke length » in 2,048 or 4,096 or 8,192 or
16,384 or 32,768 or 65,536 positions.

The distribution of the « Total stroke length » on the two analog setpoint inputs is carried out according to the
rules below.

Coefficient_resolution —1.

- On IN5 : [0—10V] = [0;Stroketorar_appiication X ] coded on 1024 points (coarse

setting)

Coefficient_resolution

1
Coef ficient_résolution

- OnING6:[0—10V] = [0; Coursesoraie appiication X

] coded on 1024 points (thin setting)

Input 5 - Analogic : Position big tuning

10V
-32400 pulses
Total application stroke 40360 | pulses
Resolution coefficient 16 -
0 pulses
oV
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Input & - Analogic : Position fine tuning

0w
2560 pulses

0 pulses
0w

The motor position setpoint is the addition of position setpoint of IN5 and of position setpoint of IN6.

In above example :
- OnIN5:[0—10V] = [0 ; 40960 x ——| = [0 ; 38400] coded on 1,024 points (coarse setting)

- OnIN6:[0—10V] = [0; 40960 x 1—16] = [0; 2560] coded on 1,024 points (thin setting)

Note : The sign (-) at the 10V setpoint depends from the direction of rotation during the homing sequence.

14.3.2.4.3.  “Outputs” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.3 “Outputs” tab parameters” of this user manual.

14.3.2.4.4. “Settings” tab parameters
See part “14.3.2.1. “P101”/ 14.3.2.1.4 “Settings” tab parameters” of this user manual.

Note that there is only one additional parameter for expert program P202: “Analog input hysteresis”: use this
parameter when the stroke is important to minimize the oscillation of the analog target position (in pulse
encoder).
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SMI21 CANopen

14.3.3. Torque group

7] ”
14.3.3.1. “C101
Project : Ci01
T(_)rque roject name
Torque +5Vde —* +24 Vdc T
int_ON/OFF  1OFqUe
In2 Direction
In3 Notused
1 In4 Quick stop
In6  Torque ramp 0-10V / PWM|
Torque 0-10V/PWM
Torque
Output = + Ve supply
\(PNP open collector)
1 Speed PWM Out1 ——— =
Torque PWM Out2 4 ——
Running Qut3
E Out4
= — Toer slelgle
Torque ramp 2% |22
: ~
time b 3 s

Expert program C101 is used to:
- Create torque profiles with analog or PWM control.

- Set the torque up and down ramps with analog or PWM control.

14.3.3.1.1. “Inputs” tab parameters

Input 1 - DIGITAL - ON / OFF

Input 2 - DIGITAL - Direction of Rotatien

® On=1/0fi=0 On=0/0ff=1 B CW=1/CCW=0 CW=0/CCW=1
Input 2 - Not used Input4 - DIGITAL - Fast Stop
@ High state active Low state active
Input 5 - Proportional setpoint : Torque Ramp Input 6 - Praportional setpoint : Torque
10v 10v
0 |5 mN.m/s 2000 = mN.m
@ 0-10v O 0-5v ©) PWM @ 0-10v O 05V ©) PWM
20000 (= mi.m/s 0 = mN.m
ov ov

- Digital input 1: Used to set the "On/Off" input polarity.
- Digital input 2: Used to set the "Direction of Rotation" input polarity.

- Digital input 3: Not used

- Digital input 4: Used to set the "Fast stop” input polarity.

This input is used to stop the motor as quickly as possible, ignoring the setpoints applied to the other inputs.

- Setpoint input 5: Used to select the control type for the torque ramp setpoint and fix the maximum and
minimum limits for this setpoint. An inverted scale can be used.

- Setpoint input 6: Used to select the control type for the torque setpoint and fix the maximum and minimum
limits for this setpoint. An inverted scale can be used.
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14.3.3.1.2.  “Outputs” tab parameters

Q) Type 2 Type 10
QUTPUT 1 - PWM : Real speed
PWM frequency : 1000 S Hz

OUTPUT 1 - PWM : Real speed (centered on 50% )

QUTPUT 2 - PWM : Real torque 3
PWM frequency : 1000 - Hz PWM frequency 1000 5 Hz

52 torque (100% PWM) : 1000 [~ mh.m

QUTPUT 2 - DIGITAL : Mator Running

0: Motor running
1: Motor stopped

QUTPUT 4 - DIGITAL : Error

0: Error detected
1:No error

otor stopped, no torque applied

a) Type?2

- Setting the parameter of PWM output 1 "Real Speed": The parameters can be set for the signal frequency
of this output (must be identical to the one for PWM output 2).

If cyclical ratio = 0% — Real speed =0 rpm.

If cyclical ratio = 100% — Real speed = maximum speed setpoint defined in In6.

- Setting the parameters of PWM output 2 "Real Torgue": The parameters can be set for the signal frequency
of this output and the torque value corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0%  — Torque supplied = 0 mNm.

If cyclical ratio = 100% — Torque supplied = "S2 torque".

- State of digital output 3 "Motor running": Used to find out whether the motor is stopped or running.
- State of digital output 4 "Error": Used to find out whether an error has been detected.

b) Type 10

- Setting the parameter of PWM output 1: "Real speed (centered on 50%)": The parameters can be set for
the signal frequency of this output (must be identical to the one for PWM output 2).

If cyclical ratio = 0% — Motor running forward (CW) at maximum speed setpoint defined in In6.
If cyclical ratio = 50% — Real speed = 0 rpm.
If cyclical ratio = 100% — Motor running in reverse (CCW) at maximum speed setpoint defined in In6.

- Setting the parameters of PWM output 2 "Real torque (centered on 50%)": The parameters can be set for
the signal frequency of this output (must be identical to the one for PWM output 1) and the torque value
corresponding to a cyclical ratio of 100% (scaling).

If cyclical ratio = 0% — Braking torque supplied = "S2 torque”.
If cyclical ratio = 50% — Torque supplied = 0 mNm.
If cyclical ratio = 100% — Motor torque supplied = "S2 torque".

- Combinations of digital outputs 3 & 4 "Motor status": Used to find out the motor status.
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14.3.3.1.3.

a) Threshold parameters

| Threshold parameters

Torque window: 50 = mNm

Torque window time: 10~ ms

| Protection parameters

) PID loop parameters

See part “4. MOTION SETTINGS /4.3.

SMI21 CANopen

“Settings” tab parameters

Thresholds” of this user manual.

b) Protection parameters

~ | Threshold parameters

~ | Protection parameters

CURRENT PROTECTIONS

Maximum system current: 25000

VOLTAGE PROTECTIONS

Under voltage waming level: 80 =
Over voltage warning level: 50.0 =
TEMPERATURE PROTECTIONS

Under temperature fault level: -400 =
Ower temperature fault level: 720 =

~ | PID loop parameters

= mA

oc

25000 mA

v

w0V

110°C

See part “9. PROTECTIONS” of this user manual.

ind
BRUSHLESS
4 \(OTORS

If one of these protection parameters is exceeded, an error is generated, the motor is stopped and no

holding torque is applied (freewheeling).

c) PID loop parameters

) Thresheld parameters
| Protection parameters

) PID loop parameters

Proportional gain: 4171 =
Integral gain: 75 =
Constant scaling: 6 =

Set the PID controller factors in the torque control loop (this function is reserved for advanced users). The

values given in the example below ensure correct product operation in the majority of cases.
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15.BOOTLOADER
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The Bootloader button on the top toolbar allows you to update the firmware inside the SMI21 CANopen

drive.

£ Bootloader - Drived - Node 0x20

Bootloader

otor.

CAMaopen device

Device: Kvaser Leaf Professional HS

Channel: i

Baud rate: 1 Mbps

Mode IC: 32 = Use node ID

File: Browse ...

Update Firmware

Select the .hex file that you want to load inside the SMI21 CANopen drive by click on the “Browse” button

and after click on the “Update Firmware” button to launch the bootloader sequence.

When the bootloader sequence is finished, the following green message appears: “Firmware update

successful”.

T
é WARNING: Bootloader sequence is an expert procedure to update the firmware. If there is a problem

during the firmware update, you can permanently lose the communication with the motor.
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16.SCOPE

The Digital Scope allows the user to optimize system performance using data collection. It works in two
different modes, collecting data continuously from the servo drive (polling) or monitoring and gathering a
fixed amount of point (2500). Depending on system performance, one or another will be more appropriate
and accurate to collect data.

Some features:

e Up to 4 simultaneous charts
e Collect and plot various signals including position, velocity and position error on multiple axes
e Update rates up to 50 ms in polling mode and 2500 samples in monitoring mode
e Graphically examine collected data using cursor and zooming tools
e Add math functions between channels
e Auto-scale
: Q Scope: Drived = .
! .Charﬂ ‘a . Clear All Start Polling ~ E; Channels H Export
1| chart1
30 k-
25 k- |t
20 k-
15 k|
10 k| k
5 k|
N
; 1 2 3 a 5 6 7 8 9 '
Time (s)
Channels - q
® add Add Math ®) Remove Al
Name Units Color Hide: Chart Action
DC link circuit voltage = mV - Chartl = ® Remove
Pasition actual value c Chart1 - ® Remove

e

Available scope modes are:

Polling Mode: In this mode, the scope collects continuous data from a set of signals previously selected;
sample rate can be set up to 50 ms.

Monitoring Mode: This mode allows a more accurate data collection and analysis. After setting the
recording time in ms, it will gather data using as trigger any motion start (future triggers will be available). It
collects up to 2500 points and by default plots all the relevant motion signals (demanded and current values)
which afterwards can be disabled for individual channel analysis.
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The two modes allow to select multiple signals and assign different colors or primary/ secondary Y axis for

better values visibility. Also In both modes the collected plots can be exported to a CSV file.

SMI21 CANopen

' 4

' d
BRUSHLESS
MOTORS

In polling mode only the enabled signal is exported; in monitoring mode all the signals are exported
regardless of the number that are enabled:

Time

0

8
16
24
32
40
43
56
64
72
80
88
96
104
112
120
128
136
144
152
160
168
176
184
192

Position: actual value, demanded value and difference between both (following error)
Velocity: actual value, demanded value and difference between both (following error)
Torque: actual value, demanded value and difference between both (following error)

B C D F G H
Position actt Position denTime Position denTime Velocity actt Time Velocity denTime Velocity denTime
711,81 719,91
711,81 719,37
711,27 717,75 —a— Position actual value (0x6064, Ox00)
709,92 715,23
707,94 711,81
~— Position demand value (0x6062, 0x00)

706,59 707,31
705,87 701,91 | 800

704,7 695,61
703,08 688,23 =
700,02 679,95 "\
692,82 670,77

681,3 660,51 3
666,18 649,35 3.)
652,05 637,29 *
638,37 624,15
623,43 610,11
607,86 595,17
592,65 579,15

575,1 562,23
557,73 544,41
539,01 525,51
519,21 505,71

m & O I~ In M

499,77 485,01 SOy o mossn
477,72 463,23
455,85 440,55 192 -15,3 192 -456 192 -472 192 -16

104
112
120
128
136
144

160
168
176
184
192

M

Torque actu

17,75
12,75
10,25
6,75
3,5
-13
-30,75
-41,5
-56,25
-64,5
-44
-35,75
-16,75
-23,5
-23,5
-18,75
-22
32,75
-22
-25,75
-15
222
-31,75
21,25
-35,5

Notice that together with the channel description, you will find the internal register associated with this value.
These registers are following the CANopen protocol structure since SMI21 CANopen drive is compliant with
the following profiles: CiA-301, CiA-303, CiA-305, CiA-306 and CiA-402.
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ANNEXE 1 — OBJECT DICTIONARY

CiA 301 object dictionary:

I(?]g;e(;( Su?r;ér)\(giex Description IIDya;:\ mapp?)gble Access || NVM || Default value

1000 | 0 |[Device type lunt32 || N RO || N ]0x00020192 |
11001 || 0 |[Error register lunts || N |RO | N |loxoo |
[1003 || - ||Pre-defined Error Field |lARrRAY || - |- -k |
[1003 || 0 |[Number of entries Junts || N JRw || N |jox00 |
11003 || 1 |Standard error field lunT32 || N |RO | N |oox00000000 |
1003 || 2 |[standard error field lunt32 || N RO || N ]ox00000000 |
11003 || 3 |Standard error field lunT32 || N |RO | N |ooxo0000000 |
1003 || 4  |[standard error field lunt32 || N RO || N ]ox00000000 |
1005 || 0  |/coB-IDSYNC Junt32 || N |Rw || N Jox80 |
1006 | 0  |/Communication Cycle period lunt32 || N JRw || N ]ox00000000 |
11007 || 0  ||Sync window length lunt32 || N |Rw || N |ox00000000 |
11008 || 0  ||Device name [STR | N |consT || N |lemcl |
1009 | 0  |Hardware version [STR | N |lconsT || N |[seePCB |
[100A| 0  |[Software version STR | N JconsT || N 121 |
looc| 0  |/Guard time luntie || N JRw || N Jox0000 |
[100D| 0 ||Life Time Factor luntg || N |Rw || N |ox00 |
1010 || - |[Store parameters lARrRAY || - |- I - |
1010 || 0 |[Number of entries Juntg || N JconsT || N |3 |
1020 || 1 ||Save all parameters lunt2 || N JRw || N |2 |
1010 || 2 ||save communication parameters  |UINT32 || N |Rw || N |2 |
11020 || 3 ||Save application parameters luntz2 || N JRw || N |2 |
1011 || - |[Restore default parameters laRrRAY || - |- I -k |
|lOll || 0 ||Number of entries ||UINT8 || N ||CONST || N ||3 |
1011 || 1 |[Restore all parameters lunt2 || N JRw || N |2 |
1011 || 1 |[Restore communication parameters |UINT32 || N |Rw || N |2 |
1011 || 1 |[Restore application parameters lunta2 || N JRW || N |1 |
1014 || 0  |/[COB-ID Emergency message lunt32 || N JRw || Y ]ox000000A0 |
1017 | 0 ||Producer heartbeat time lunTie || N Rw || Y |loxoo00 |
1018 || - ||identity object |RECORD || - |- I -k |
1018 | 0 |[Number of entries luntg || N |consT || N |4 |
1018 || 1 ||Vendor-ID lunT32 || N |RO | N |ooxo00003F8 |
[1018 || 2 ||Product code lunt32 || N RO || N ]ox00011402 |
1018 || 3 |[Revision number lunt32 || N |RrRO | N Joxoooo0111 |
[1018 || 4  |[Serial number lunt2 || N RO [ N |
200 - |ssbo E [N _Jro | N |- |
10| - JreDO1 |- LN JRw | v | |
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oL || - |RPDO2 I [ N JRw [ Y |- |
w02 |- |reDOS | N Jew ] v | |
03 |- |ReDOA F N Rw v | |
|1600 H - ||RPDOlmappingparameter || “ N ||RW || Y || |
|1601 || - ||RPD02mappingparameter || || N ||RW || Y || |
[1602 || -  |[RPDO 3 mapping parameter | | N JrRw ][ Y | |
11603 || - |IRPDO 4 mapping parameter |l | N |IRW |y | |
oo | - |rPDO1 | L N JRw | Y |- |
ig01 |- |rPpoe | N Jew ] v | |
gz |- Jiepos F N Rw_ v | |
1803 | |7Pp04 | N Jew ] v | |
|1AOO|| - ||TPDOlmappingparameter || || N ||RW || Y || |
[1A01|| - |[TPDO 2 mapping parameter |l I N JrRw | Y |- |
|1A02|| - ||TPD03mappingparameter || || N ||RW || Y || |
[1A03]| -  |[TPDO 4 mapping parameter | I N JrRw | Y - |
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CiA 402 object dictionary:

I(?]gi;( Su?r;g(;iex Description ItDyapt:l maljangle Access || NVM || Default value

603F | 0  |[Error code luntie || Y Jro || N Joxo000 |
6040 || 0 |[Controlword luntie || Y JRw || N Jox0000 |
6041 || 0 |Statusword luinTie || Y |RO | N | |
6060 || 0  |[Modes of operation N8 || Y JrRw || Y |1 |
6061 || 0  |[Modes of operation display N8 || Yy Jro || N |- |
6062 || 0  |[Position demand value INT32 || vy Jro || N |- |
6063 || 0  ||Position actual internal value IINT32. || vy JrRO || N |- |
6064 || 0 ||Position actual value INT32 || Y |RO | N | |
6065 | 0 |[Following error window Junt32 || Y |RwW || Y |loxFFFFFFFF |
6066 | 0  |[Following error timeout luntie || Y JRw || Y 100 |
6067 || 0  ||Position window lunt32 ||y JrRw || Y 100 |
6068 | 0  |[Position window time luntie || Yy |rRw || Y 10 |
6069 | 0  ||Velocity sensor actual value INT32 || v Jro || N Jo |
606B| 0  ||Velocity demand value INT32. || ¥ Jro ][ N |
606C|| 0  |\Velocity actual value INT32 || Y |RO | N | |
606D| 0  ||Velocity window luntie || Y Jrw || Y 1000 |
606E || 0  ||Velocity window time luntie || Yy |rRw || Y 10 |
606F | 0 ||Velocity threshold luntie || Y Jrw || Y 1000 |
6070 || 0 ||Velocity threshold time lunTie || Y JRw || Y |00 |
6071 || 0  |[Target torque INT26 || v |rRw || N Jo |
6072 | 0  |Maxtorque luntie || Y JrRw || Y |[z000 |
6073 || 0  |Maxcurrent lunTie || Y  |Rw || Y 2000 |
6074 || 0  |[Torque demand InNT26 || ¥y Jro || N |- |
6075 || 0 |[Motor rated current lunT2 || Yy JRw || Y 3000 |
6076 | 0  |[Motor rated torque lunt32 ||y JrRw || Y 310 |
6077 || 0 |[Torque actual value IInNT26 || ¥y JrO || N |- |
6078 || 0 |/Current actual value INT16 || Y |RO | N | |
6079 ] 0  ||DClink circuit voltage jJunts2 || Y JrRo ][ N o |
607A| 0  |[Target position INT32. || Yy |JrRw || N o |
607C|| 0  |Home offset INT32 || N |rRw || Y o |
607D || - |[Software position limit |ARRAY | - |- I -k |
607D| 0 |[Number of entries luntg || N JlconsT || N |2 |
607D|| 1 |[Min position limit INT32 || ¥ |Rw || Y ]ox80000000 |
607D|[ 2 |[Max position limit IINT32 || Y |Rw || Y |lox7FFFFFFF |
[607E|| 0  |[Polarity lunts || Y Jrw || Y o |
|607F || 0 ||Max profile velocity ||UINT32 || Y ||RW || Y ||200000 |
6080 || 0  |[Max motor speed lunt32 || Y JrRw || Y 100000 |
6081 || 0 |[Profile velocity lunTz2 || v |Rw || v ]l200000 |
6083 || 0 ||Profile acceleration lunt32 ||y JrRw || Y 100000 |
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6084 || 0 |Profile deceleration lunt32 ||y JrRw || Y |100000 |
16085 || 0  ||Quick stop deceleration lunt32 || Yy |Rw || Y 200000 |
6086 || 0  |[Motion profile type IINT26 || Y |Rw || Y o |
6087 || 0  |[Torque slope lunt32 || v JrRw || Y 0000 |
6088 | 0 |[Torque profile type INT26 || Y |Rw || Y o |
[608F || - ||Position encoder resolution |lARrRAY || - |- -k |
608F || 0 |[Number of entries Juntg || N JlconsT || N |2 |
I608F || 1 |[Encoder increments lunt32 ||y JrRw || Y 2000 |
|608F “ 2 ||Motor revolutions ||UINT32 “ Y ||RW || Y ||1 |
6090 || - ||Velocity encoder resolution |ARRAY || - |- I - | |
6090 || 0 |[Number of entries Junts || N J[consT || N2 |
6090 || 1 |[Encoder increments lJunt32 ||y |Rw || Y 2000 |
6090 | 2 |[Motor revolutions lunt32 || Yy JrRw || Y |1 |
6091 || - ||Gear ratio |lARRAY || - |- I -k |
6091 || 0 |[Number of entries luntg || N JlconsT || N |2 |
6091 || 1 |[Motor shaft revolutions lunt32 || N JRWw ][ Y |1 |
6091 || 2 ||Driving shaft revolutions lunt2 || N JRw || Y |1 |
6092 | - ||Feed constant lARrRAY || - |- I -k |
6092 | 0 |[Number of entries luntg || N JlconsT || N |2 |
6092 || 1 ||Feed lunt2 || N JRw ][ Y |1 |
6092 || 2 |[Shaft revolutions Junts2 | N JRw || Y | |
6098 || 0  |Homing method INT8 || N JRw || Y |35 |
6099 | - |Homing speeds lARrRAY || - | I -k |
6099 || 0 |[Number of entries luntg || N JlconsT || N |2 |
6099 || 1 ||Speed for switch search lunt32 || N JRw || Y ]j50000 |
6099 || 2 ||Speed for zero search lunTz2 || N JRw || Y 5000 |
609A| 0 |[Homing acceleration lunt32 || N JRw || Y 100000 |
60A8| 0 |[SIunit position lunt32 || N |Rw || Y 11862016 |
60A9]| 0 ||SIunit velocity lunT32 || N JRw || Y 11862784 |
60AA| 0 |[SI unitacceleration lunt32 || N JRw || Y 11884288 |
60B2|| 0  |[Torque offset IINT26 || Y JRw || Y o |
60C1| - ||interpolation data record larRrRAY || - |- I -k |
60C1|| 0  |[Highest sub-index supported lunTg [ N JlconsT || N |1 |
60C1|| 1 ||interpolation 1% Set-point INT32 || 17 |Rw || N o |
60c2|| - ||interpolation time period |RECORD || - |- I -k |
60C2|| 0  |[Highest sub-index supported lunts || N JlconsT || N |2 |
60C2|| 1 ||interpolation time period value lunts || N JrRw || N o |
l6oC2 || 2 |[Interpolation time index INT8 | N |RW | N |3 |
|60C4 || - ||Interpo|ation data configuration ||RECORD || - || || - || |
60C4| 0  |[Highest sub-index supported luntg || N |consT || N |6 |
60C4|| 1 |[Maximum buffer size lunT32 || N |RO | N |16 |
l6oc4] 2 |/Actual buffer size Junts2 || N JRw ][ N 16 |
l60C4 || 3 ||Buffer organization lunts || N |RW | N o |
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lsoca|| 4  |[Buffer position luntie || N JrRw || N o |
lsoca|| 5  |Size of data record luntg || N Jwo || N |- |
60C4|| 6  |Buffer clear lunts || N Jwo || N |- |
[60C5|| 0  |[Maxacceleration lunt32 || Y JRw || Y 200000 |
60C6] 0  |Max deceleration lunt2 || vy  |Rw || Y |l200000 |
[6OEO|| 0  |Positive torque limit value INT26 || Y JrRw || Y |z000 |
BOEL| 0  ||Negative torque limit value INT26 || Y |Rw || Y ]-1000 |
[60F4 || 0  |[Following error actual value INT32. || vy Jro || N |- |
[6OFA|[ 0  |[Control effort IINT32 || Y JrRo || N |- |
I6OFC|| 0  ||Position demand internal value INT32 || Y |RO | N | |
[6OFD|[ 0  ||Digital inputs Junts2 | Y JrRo || N |- |
|6OFE || - | Digital outputs |ARRAY | - |- -k |
[6OFE|| 0  |[Number of entries luntg || N JlconsT || N |2 |
I6OFE|| 1 ||Physical outputs lunt32 || N |Rw || Y |lox00000000 |
[BOFE|| 2  |Bit mask lunt32 || N JRw || Y |ox0000000 |
[6OFF|| 0  |[Target velocity INT32 || Yy |rRw || Y o |
6402 || 0  |Motor type luntie || Yy JRw || Y 10 |
6502 || 0  ||Supported drive modes lJuINT32 || Y  |lcoNsT || N |[ox300EF |
6505 || 0  |[Http drive catalog address ISTRING || N JlconsT || N |- |
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I(?]gi;( Su?r;g(;iex Description ItDyapt:l maljangle Access || NVM || Default value

2000 || - |lUart configuration |ARRAY || - |- I - | |
[2000 ][ 0 |[Number of entries Junts || N JconsT || N |5 |
2000 | 1 ||Node ID lunts || N JRW || Y |32 |
2000 || 2  |Baudrate lunts || N JRw || Y o |
2000 | 3 ||Daisy chain mode lunts || N |JRw || Y o |
2000 | 4  ||Base format lunts || N JRw || Y o |
2000 5  |Statusword mode jJunts || N JRw || Y | |
2000 || 6  ||CRC enable lunts || N Rw || Y o |
2000 || 7 ||Lifeguard message lunts || N JRw || Y o |
2001 || - |[CANopen configuration |ARRAY | - |- -k |
2001 || 0 |[Number of entries luntg || N JlconsT || N |2 |
2001] 1 |NodeID lunts || N JRw || N 32 |
2001 || 2  |Baudrate lunts || N JRw || Y o |
|20C2 || - ||Driver temperature ||ARRAY || - || || - || |
20C2| 0  |[Number of entries luntg || N JconsT || N |3 |
20c2| 1 |/Actual temperature INT32 || vy Jro || N |- |
20c2| 2 ||Max user temperature IINT32. || N J|Rw || Y 72000 |
20c2|| 3 |[Min user temperature INT32 || N JRw ][ Y |-20000 |
|2101 || - ||Bus voltage ||ARRAY || - || || - || |
2101 | 0 |[Number of entries lunTs || N JlconsT || N |3 |
2101] 1 ||DClink circuit voltage Junts2 | Yy JrRo || N |- |
2101 || 2 |[Max user voltage luinT32 | N |IRW | Y |leoooo |
2101 || 3 ||Min user voltage lunt32 || N JrRw || Y 12000 |
2102 || - ||[Homing extra parameters |RECORD | - |- I -k |
2102 | 0  |[Number of entries luntg || N JlconsT || N |2 |
|2102 || 1 ||Tota| homing timeout ||UINT16 || N ||RW || Y ||8000 |
2102 || 2 |[Torque limit lunTie || N Rw || Y P00 |
2102 || 3 |[Torque limit timeout lunt32 || N JrRw || Y 1000 |
2301 || 0  |[Motor pair poles luntg || N |RW || Y |4 |
2305 | - |/Commutation |RECORD || - |- I -k |
2305 | 0 |[Number of entries luntg || N JconsT || N |3 |
2305 | 1  |/Commutation sensor lunts || N JRw || Y o |
2305 || 2 |[Initial angle determination method |UINT8 || N |RW | Yy o |
2305 | 3 ||Actual system angle luntg || Y Jro || N |- |
|2306 || - ||F0rced alignment method ||RECORD || - || || - || |
2306 | 0 |[Number of entries Juntg || N JconsT || N |3 |
2306 || 1 |[Process time lunt2 || N JrRw || Y ]z000 |
2306 || 2 ||Process current lunt32 || N JRw ][ Y 500 |
2306 || 3 ||Process tolerance lunts || N JRw || Y s |
|2307 || - ||Known alignment method ||RECORD || - || || - || |
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2307 || 0  |[Number of entries Juntg || N JlconsT || N |1 |
2307 || 1 ||itial rotor angle luntie | N JRw ][ Y o |
2308 || - ||Non-incremental alignment |IRECORD || - |- I - | |
2308 | 0 |[Number of entries Junts || N JlconsT || N |
2308 || 1 |Offset from phase A Juntie || N |JRw || Y o |
2310 || - |[Feedbacks |lARrRAY || - |- -k |
2310 || 0 |[Number of entries lunTs || N JlconsT || N |3 |
2310 || 1 |[Torque sensor lunts || N JRw || Y o |
2310 || 2 ||Velocity sensor lunts || N JRw ][ Y o |
2310 || 3 ||Position sensor lunts || N JRw || Y o |
2311 || 0  ||Position encoder swap mode lunts || N JRW ][ Y |1 |
2312 || 0 ||Position encoder type luinTg | N |IRW | Y |2 |
2321 | - |Digital halls |RECORD || - |- I -k |
|2321 || 0 ||Number of entries ||UINT8 || N ||CONST || N ||3 |
2321 1 ||Polarity lunts || N JRw || Y |1 |
2321] 2 |value lunts || Y Jro || N |- |
2321 || 3 |[Halls step offset lunts || N JRw || Y o |
2400 || 0 |[System polarity lunts || N JRw || Y o |
2430 || 0  |/Command reference source lunts || N |Rw || Y o |
2431| 0  ||Local/remote control lunts || N JRw || Y o |
|2432 || - ||Electronic gearing cmd source ||ARRAY || - || || - || |
2432 ] 0 |[Number of entries lunts || N JlconsT || N |2 |
2432 ] 1 |input gear IINT32 || N JRw || Y | |
2432 | 2 |/Output gear INt32. || N JRW || Y |1 |
2433 | - |Step and direction command source ||ARRAY || - |- I -k |
2433 | 0 |[Number of entries luntg || N JconsT || N |1 |
2433 1 |Step value luntz2 || N JrRw ][ Y |1 |
2434 | - |/Analog input command source |RECORD || - |- I -k |
2434 | 0 |[Number of entries lunTs || N JlconsT || N |3 |
2434] 1 ||Analog input used jJunts || N JRw || Y | |
2434 || 2 ||Analog input motion offset INT32 | N |IRW | Yy o |
2434 | 3 |/Analog input velocity deadband  JUINT32 || N |Rw | Y o |
2434 || 4 || Analog input motion range INT32 | N |RW | Y o000 |
2435 | - ||PWM cmd source |RECORD || - |- I - |
2435 | 0 |[Number of entries luntg || N JlconsT || N |1 |
2435 | 1 |Mode lunts || N JRw || Y o |
2435 | 2 ||PWM input motion offset INT32 || N |rRw || Y o |
2435 | 3 |[PWM input velocity deadband lunt32 || N |JRw || Y o |
[2435 || 4  |[PWM input motion range INT32 || N JrRw || Y ][z000 |
2435] 5  [PWM duty actual luntie | N RO || N |- |
2435 6  |PWM period actual luinTie || N |RO | N | |
|243A || 0 ||Interna| target value ||INT32 || N ||RO || N || |
2500 || - ||Position control parameter set |ARRAY || - |- I - | |
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2500 || 0 |[Number of entries Juntg || N JlconsT || N |7 |
2500 | 1 ||Proportional constant Junts2 | N JRw ][ Y 000 |
2500 || 2 ||integral constant lunt2 || N RWw || Y s |
2500 || 3 ||Derivative constant Junts2 | N JRw || Y ]l40000 |
12500 || 4 |[Integral antiwindup constant |uINT32 | N |IRW | Yy o |
[2500 || 5 ||Velocity feedforward constant Junt32 || N JRw || Y o |
2500 || 6 ||Acceleration feedforward constant  |UINT32 || N |Rw || Y o |
2500 || 7 ||integral limit lunt2 || N JRw ][ Y |1 |
|2501 “ - ||Ve|ocity control parameter set ||ARRAY “ - || || - || |
2501 | 0 |[Number of entries lunTs || N |lconsT || N |6 |
2501 || 1 ||Proportional constant Junts2 | N JRw ][ Y 4000 |
2501 || 2 ||integral constant Junt32 || N |Rw || Y |50 |
2501 || 3 ||Derivative constant Junt32 || N JrRw || Y o |
|2501 || 4 ||Integra| antiwindup constant ||UINT32 || N ||RW || Y ||1000OO |
2501 || 5 ||Acceleration feedforward constant |UINT32 || N |Rw | Y o |
2501 ] 6  ||integral limit Junt2 | N JRw || Y |
2502 || - |[Flux control parameter set |ARRAY || - |- I - | |
2502 || 0 |[Number of entries luntg || N JlconsT || N |2 |
|2502 || 1 ||Proportiona| constant ||UINT16 || N ||RW || Y ||3000 |
2502 || 2 ||integral constant luntie || N JRw || Y ]300 |
2502 || 3 ||Constant scaling lunts || N |RWw || Y |8 |
2503 || - |[Torque control parameter set |ARRAY || - |- I - | |
2503 || 0 |[Number of entries luntg || N JlconsT || N |2 |
2503 || 1 ||Proportional constant lunTie || N JRw || Y 3000 |
2503 || 2 ||integral constant luntie || N JRw || Y ]300 |
2503 || 3 |[Constant scaling lunts || N |RWw || Y |8 |
2504 || - |[Torque demand low pass filter |RECORD || - |- I -k |
2504 || 0 |[Number of entries luntg || N JlconsT || N |2 |
2504 || 1 |[Filter enabled lunts || N JRw || Y o |
2504 || 2 ||Cutoff frequency Juntie | N JRw ][ Y 100 |
2505 || - |[Torque actual low pass filter |RECORD || - |- I - | |
2505 | 0 |[Number of entries luntg || N JlconsT || N |2 |
2505 || 1 ||Filter enabled lunts || N |Rw || Y o |
2505 || 2 |[Cutoff frequency luntie || N JRw || Y 100 |
2507 || - |[Control loops configuration |lARrRAY || - |- I -k |
2507 | 0 |[Number of entries lunts || N JlconsT || N |5 |
2507 || 1 ||Bypass torque loop lunts || N JrRw || Y o |
2507 || 2 |Position feedback openloop lunts || N |Rw || Y o |
[2507 || 3 ]|Velocity feedback openloop lunts || N JrRw || Y o |
2507 || 4 |[Torque feedback openloop lunts || N |Rw || Y o |
2507 || 5 |[Velocity mode use Position loop |uinTs || N |RW | vy o |
2508 || 0  |[Torque window lJuntie | N JRw ][ Y 10 |
2509 || 0 |[Torque window time luntie || N JRw || Y 10 |
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[257F || 0  |[Max controller output luntie || N JRw || Y ][24248 |
|2600 “ - ||Current readings ||ARRAY “ - || || - || |
2600 || 0 |[Number of entries lunTs || N JlconsT || N |3 |
2600 | 1 ][Current phase A IINTi6 || Y JrRo || N |- |
2600 | 2 |[Current phase B INT26 || Y RO || N |- |
[2600 || 3 |[Current phase C InNT26 || Yy Jro || N |- |
0L |cunentdg lARRAY | - F | - | |
2601 || 0  |[Number of entries Juntg || N JlconsT || N |2 |
2601 | 1 |[Currentdirect IINTi6 | Y JrRO || N |- |
2601 || 2 |/Current quadrature INT16 || Y |RO | N | |
|2602 H - ||Vo|tage readings ||ARRAY “ - || || - || |
2602 | 0 |[Number of entries Juntg || N JconsT || N |3 |
2602 || 1 ||Voltage phase A INT32 || vy Jro || N |- |
2602 | 2 ||Voltage phase B InNt32. || vy Jro || N |- |
2602 || 3 ||Voltage phase C INT32 || vy Jro || N |- |
2603 |- |Voltagedq RraY | - - - | |
2603 || 0 |[Number of entries lunts [ N JlconsT || N |2 |
2603 || 1 ||Voltage direct InNT26 || ¥y Jro || N |- |
2603 | 2 |\Voltage quadrature INT26 || vy |rO || N | |
2701 || - |[Motor parameters |RECORD || - |- I -k |
|2701 || 0 ||Number of entries ||UINT8 || N ||CONST || N ||6 |
2701 || 1 |[Resistance phase-to-phase luinTie || N Rw || Y 800 |
2701 || 2 ||inductance phase-to-phase luntie || N JRwW || Y 120 |
2701 || 3 |[Magnetic pole pitch luINT32 | N |RW | Yy |1 |
2701 || 4 ||Motor backemf constant - Kv Junt32 || N JrRw || Y o |
2701 || 5 |Stroke (um) lunt32 || N |JRw || Y o |
2701 || 6  |[Motor torque constant - Km lunt32 || N JrRw || Y o |
|2702 || ||I2T parameters ||RECORD || - || || - || |
2702 | 0 |[Number of entries lunts || N JlconsT || N |2 |
2702 ] 1 ||Peak current Juntie | N JRw ][ Y ]z000 |
2702 | 2 ||Peaktime luntie || N |JRw || Y 1000 |
2702 || 3 |[Continuous current luntie || N JRw ][ Y 500 |
2A02]| - |Digital inputs/outputs |RECORD || - |- I - | |
2A02] 0  |[Number of entries luntg || N JlconsT || N |1 |
2A02] 1 |[input Polarity JunTie || N JRW || Y |loxFFFF |
2A02]| 2 |/Output Polarity luinTie || N JRw || Y |loxFFFF |
2A03| - ||Analog inputs laRrRAY || - |- I - |
2A03| 0 |[Number of entries luntg || N |consT || N |8 |
2A03]] 1 ]/Analog input 1 value lunt2 || N RO [ N |
|2AO3 || 2 ||Ana|og input 2 value ||UINT32 || N ||RO || N || |
2A03]] 3 |/Analog input 3 value lunT32 || N |RO | N | |
|2AO3 || 4 ||Ana|og input 4 value ||UINT32 || N ||RO || N || |
2A03| 5 |/Analog input 5 value luntz2 || N RO | N |- |
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[2A03]| 6  |/Analog input 6 value lunt32 || N RO [ N |
2A03|[ 7 |/Analoginput 7 value Junts2 | N JRO || N |- |
2A03]| 8  |/Analog input 8 value lunT32 || N |RO | N | |
2A0A - |PWMinputs |IRECORD || - |- - |
2A0A| 0 |[Number of entries Juntg || N JconsT || N |5 |
2A0A| 1 |[Max PWM frequency JunT32 || N |lconsT || N 937500 |
2A0A| 2 |[PWM period 1 luntie || v JrRO || N 20000 |
2AoA| 3 |[PwMduty1 luntie || v Jro || N 20000 |
2A0A 4 |PWM period 2 lJunTie | Y |Ro || N |[20000 |
2A0A 5 |[PWMduty2 luinTie || Y |RO | N |10000 |
2A0B|[ - |PWM outputs |IRECORD || - |- - |
2A0B| 0 |[Number of entries Juntg || N JconsT || N |5 |
2A0B| 1 |[Max PWM frequency JunT32 || N |lconsT || N 937500 |
2A0B| 2 |[PWM period 1 luntie || v JRw || N ][20000 |
2A0B| 3 |[PwMduty 1 luntie || v JrRw || N ]z0000 |
2A0B] 4 |[PWM period 2 Juntie || Y JRw || N |[20000 |
2A0B] 5  |[PwMduty? lunTie || Y |Rw || N |j20000 |
2A10| - |/GPI mapping parameter |ARRAY || |- I |- |
2A10]| 0 |[Number of entries luinTs || N JlconsT || N 10 |
2A10] 1 ||GPI1 function luntie || N JrRw || Y o |
2A10] 2 ||GPI 2 function lJuntie | N JRw ][ Y o |
2A10]] 3 ||GPI 3 function luntie || N Rw || Y o |
2A10][ 4 ||GPI 4 function Juntie | N JRw ][ Y o |
2A10| 5  ||GPI5 function luntie || N |JRw || Y o |
2A10] 6  ||GPI6 function luntie || N JrRw || Y o |
2A10| 7 ||GPI7 function luntie || N |JRw || Y o |
2A10] 8  ||GPI 8 function luntie || N JrRw || Y o |
2A10][ 9 ||HS GPI 1 function luntie | N JRw ][ Y o |
2A10]] A ||HS GPI 2 function luntie || N JRw || Y o |
|2A10 || - ||GPI mapping parameter ||ARRAY || || || || |
2A11| 0 |[Number of entries Juntg || N |consT || N 10 |
2A11] 1 ||GPO 1 function luntie || N JrRw || Y o |
2A11| 2 ||GPO 2 function luntie || N |JRw || Y o |
2A11] 3 ||GPO 3 function luntie || N JrRw || Y o |
2A11] 4 [|GPO 4 function jJuntie | N JRw ][ Y o |
2A11]] 5  ||GPOS function luntie || N JRw || Y o |
2A11] 6  ||GPO 6 function luntie || N JrRw || Y o |
2A11| 7 ||GPO 7 function luntie || N JRw || Y o |
A11]] 8  ||GPO 8 function luntie || N JrRw || Y o |
|2A1F || - ||Ha||s pulse parameters ||RECORD || - || || - || |
2A1F|[ 0  |[Number of entries lunTs || N JlconsT || N |2 |
|2A1F || 1 ||Max pulse frequency ||UINT32 || N ||CONST || N ||937500 |
2A1F|[ 2 |/pulse witdh luinTie || N JRw || N 500 |
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[2coo|| - ||General purpose registers |laRrRAY || - |- | - o |
[2c00|[ 0 |[Number of entries JunT8 || N J|CONST || N 150 |
2co0|| 1 ||Accumulator IINT32 || N JRw || Y o |
coo][ 2 w2 INT32 || N JRw ][ Y Jp |
I N2 || N Jrw || v o |
[2coo|| 96  |wis0 INT32 || N |Rw || Y o |
2c10]| - |/Application access |IRECORD || - |- I - | |
[2C10|| 0  |[Number of entries Juntg || N JlconsT || N |2 |
2c10| 1 |/Application call lunts || N JRw ][ Y o |
2C10]| 2 |[Runafter power on lunts || N JRWw || Y |1 |
[2c11| o |/Application status Juntie | N JrRO ][ N o |
2C50 || - |[Monitor config |RECORD | - |- -k |
2c50| 0 |[Number of entries luntg || N JlconsT || N |2 |
2c50| 1 |[sampling rate luntie || N |JRw || N o |
2c50| 2 |[Enable mode lunts || N JRw || N o |
|2C50 || 3 ||Trigger Delay in samples ||UINT32 || N ||RW || Y ||O |
2c51][ - |[Monitor result |RECORD || - |- I - | |
2c51| 0 |[Number of entries lunts || N RO || N |7 |
2c51| 1 |[Maxentry number luntie || N |RO | N |50 |
2c51| 2 |[Filled entry value lunts || N Jro || N o |
2c51] 3 |[Entry number lJuntie | N JRw [ N o |
2c51|| 4 |/Actual entry table 1 [INT32 || N RO | N o |
2c51| 5 |/Actual entry table 2 INT32 || N JrRO || N o |
2c51| 6 ||Actual entry table 3 INT32. || N RO || N o |
2c51| 7 ||Actual entry table 4 INT32 || N Jro || N o |
2c52 || - |[Monitor mapping |RECORD | - |- I -k |
2c52| 0 |[Number of entries Juntg || N |consT || N |4 |
2c52]] 1 |[Channel 1 IINT32 || N JRw || Y |lox60640020 |
2c52]| 2 |/Channel 2 IINT32 || N |Rw || Y |lox60620020 |
2c52| 3 |[Channel 3 INT32 || N JRw || Y ]ox606C0020 |
2c52| 4 |[Channel 4 INT32. || N |Rw || Y |ox606B0020 |
2D00| - |/Open loop parameters |RECORD || - |- I -k |
2D00| 0 |[Number of entries lunts || N RO || N |2 |
2D00|| 1 |[Target voltage INT26 || vy Jrw || N Jo |
|2DOO || 2 ||Target frequency ||UINT16 || Y ||RW || N ||O |
2E00 || 0  |[Motor brake enabled lunts || N JRw || N o |
2FF2|| 0 |[EDS version luinTie || N JlconsT || N |- |
|2FFD|| 0 ||Maximum current range ||UINT8 || N ||RW || Y ||0 |
PFFF]l 0  |[Reset device lunt2 || N JRw ][ N - |
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ANNEXE 2 — LIST OF ERROR CODES

Error code Description
0x0000 No error
0x2280 Over-current peak has been detected in phase or DC-Bus line (HW system protection).

It could indicate a short circuit between phase and ground.
This is a generic error without information of the phases involved in the error.

0x2290 Over-current peak has been detected in phase (FW system protection).
It could indicate a short circuit between two phases or between a phase and DC-Bus input. This is a
generic error without information of the phases involved in the error.

0x2291 Over-current peak has been detected in phase A (FW system protection).
It could indicate a short circuit between phase A and another phase or DC-Bus input.

0x2292 Over-current peak has been detected in phase B (FW system protection).
It could indicate a short circuit between phase B and another phase or DC-Bus input.

0x2293 Over-current peak has been detected in phase C (FW system protection).
It could indicate a short circuit between phase C and another phase or DC-Bus input.

0x22A0 Initial current reading out of range (FW system protection).
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x22A1 Initial current reading of Phase A out of range (FW system protection).
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x22A2 Initial current reading of Phase B out of range (FW system protection).
This error indicates a Hardware malfunction, please contact Couzet or your local vendor.

0x22A3 Initial current reading of Phase C out of range (FW system protection).
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x2350 An I°T over-current has been detected (FW system protection).
The maximum phase peak current (Overload capacity) allowed by the controller has been reached.

0x2380 Saturation of current measurement system has been detected.
In system with VGA it could indicate a selected measurement range too narrow.

0x2381 Saturation of current measurement system has been detected in phase A.
In system with VGA it could indicate a selected measurement range too narrow.

0x2382 Saturation of current measurement system has been detected in phase B.
In system with VGA it could indicate a selected measurement range too narrow.

0x2383 Saturation of current measurement system has been detected in phase C.
In system with VGA it could indicate a selected measurement range too narrow.

0x3210 System over voltage detected.
Indicates that maximum absolute voltage of the controller has been exceeded. This error could be the
consequence of a regenerative movement when working on power supplies with low capacitance or
negative current protection. In such case use an external shunt to dissipate the excess of energy
generated by the load.
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Error code Description

0x3211 User over voltage detected.
Indicates that the maximum voltage indicated by the user has been over passed. This error is only
generated in systems without shunt resistor.

0x3220 System under voltage detected.
Indicates that minimum absolute voltage of the controller is not reached.

0x3221 User under voltage detected.
Indicates that the minimum voltage indicated by the user has not been reached.

0x4300 User temperature out of range detected.
Indicates that the temperature of the controller is out of the range specified by the user.

0x4310 System over temperature detected (FW system protection).
Indicates that the maximum allowed temperature of the controller has been exceeded.

0x4320 System under temperature detected (FW system protection).
Indicates that the minimum allowed temperature of the controller is not reached.

0x5210 Internal VGA communication problem detected.
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x5400 Output power section problem detected (system protection).
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x5430 Input stage problem detected. Voltage not stable or not available (system protection).
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x5530 Internal NVM communication problem detected.
This error indicates a Hardware malfunction, please contact Crouzet or your local vendor.

0x6185 Internal EEPROM full error.
This error indicates that size of object dictionary data is higher than the space available in EEPROM.
NA

0x6186 Internal EEPROM full error (Communication Dictionary).
This error indicates that size of Communication object dictionary is higher than assigned space in
EEPROM. NA

0x6187 Internal EEPROM full error (Manufacturer Dictionary).
This error indicates that size of Manufacturer object dictionary is higher than assigned space in
EEPROM. NA

0x6188 Internal EEPROM full error (Device Dictionary).
This error indicates that size of Device object dictionary is higher than assigned space in EEPROM. NA

0x7121 Motor blocked.
This error indicates that the motor has been blocked. Only applies to stepper with encoder position
feedback. NA

0x7124 Motor not detected.
This error indicates that the motor has not been detected. Only applies to stepper motors when entering
in Operation Enable state. NA

0x7303 Error in resolver signals detected.
This error indicates a loss or degradation of resolver signals. NA
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Error code Description

0x7306 Differential encoder broken wire detected.
Indicates that one of the differential signals of the quadrature incremental encoder, probably due to the
breakage of the line. NA

0x7380 SSI encoder error.
Indicates that an error occurs during the decodification of a SSI frame. Usually it means that an error
flag in the SSI frame is enabled. NA

0x8110 CAN bus over-run.
Indicates that one or more CAN message has been lost.

0x8120 CAN in error passive mode.
Indicates that have been detected more than 127 reception errors, or more than 127 but less than 255
transmission errors.

0x8130 Lifeguard error.
It indicates that the node has not received a Node Guard message within its Lifetime.

0x8140 Recovered from CAN bus off.
Indicates that the controller has been recovered from a previous CAN bus off situation.

0x8141 CAN Bus off occurred.
Indicates that has been detected more than 255 errors during transmission of messages.

0x8210 PDO not processed due to length error.
This error indicates that a CAN RPDO has not been processed because the received data length does
not match the expected one.

0x8280 Error decoding serial message.
This error indicates that the serial message sent to the driver is incorrect.

0x8613 Homing timeout detected.
Indicates that the homing has not been able to finish the process within the maximum allowed time.

OxFF02 Not allowed digital hall combination detected.
Indicates that a not allowed combination of digital halls feedback has been detected
(i.e all zero or all ones).

OxFF03 Not allowed sequence of digital halls has been detected.
Indicates that a not allowed sequence of digital halls combination has been detected.

OxFF04 Angular error in forced alignment method is out of tolerance.
Indicates that the result of forced alignment method during initial angle determination process for
brushless motor has been out of specified tolerance during all retries.

OxFFO05 Interpolated position mode buffer full.
Indicates that the interpolation data input buffer has reached its limit.

OxFF06 Error in Analog hall signals detected.
Indicates that one of the analog signals has been disconnected or it is out of allowed range. NA

OxFF10 A stand-alone divide by zero instruction detected.
Indicates that a division instruction has been executed with a zero divisor.

OxFF20 RS232 reception overflow.
Indicates that some of the RS232 characters have been lost. NA
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Error code Description

O0xFF30 Executing a non-existing macro or instruction address.
Indicates that a macro or instruction higher than the allowed 64 has been executed. NA

OxFF31 Macro stack full.
Indicates that the macro calling stack is full due to an excess of nested execution. NA

OxFF33 Detected interrupt without associated macro function.
Indicates that an interrupt has been activated and generated but it does not have an associated macro
function. NA

OxFF34 Saving or restoring out of learned position space.

Indicates that an access to a not existing learned position table has been done.

OxFF40 EtherCAT synchronization error.
Indicates that a synchronization error has occurred using EtherCAT in DC mode. NA

OxFF41 EtherCAT plugin board disconnected.
Indicates that the Crouzet drive with the EtherCAT firmware has been powered up without the
EtherCAT plugin board. NA

OxFF50 Incorrect object access.
This error appears if the application tries to access to a nonexistent object, write in a read-only object or
read a write-only object. Other incorrect access situations are signaled with this error.

OxFF60 Safe torque off activated.
Indicates that the power stage has been deactivated due to the STO mechanism
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