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1 About EasyMotion Studio Il

EasyMotion Studio Il is the software suite needed to perform the setup and motion programming of
Technosoft intelligent drives and motors. The output of EasyMotion Studio Il is a set of setup data and a
motion program, which can be downloaded to the drive/motor EEPROM or saved on the PC for later use.

The setup contains all the information needed to configure and use a Technosoft drive/motor. This
information is preserved in the drive/motor EEPROM as the setup table. The setup table is copied at power-
on or reset into the RAM memory of the drive/motor and is used during runtime.

The motion component contains the implementation of the user/application requirements. This is described
via a TML (Technosoft Motion Language) program, which is executed by the drives/motors built-in motion
controller.

EasyMotion Studio Il also includes a set of evaluation tools like Data Logger, Control Panels and the
Command Interpreter which help to quickly test, measure and analyse the motion application.

2 Getting started

EasyMotion Studio Il can be downloaded from Technosoft web page (link) and installed as Lite version
(free of charge) or as Full version (it requires a serial number).

@ EasyMotion Studio Il Setup -

Introduce Registration Information
Please enter your name, your company name and the serial number.

e

License type Registration information
Name:

(®) Lite version
Organization:

Full version S
o Serial number: -- = I

Full version
Setup and Motion programming using the

Lite version
Only for intelligent drives and motors Setup.

Use it when motion programming is . .
a CANopen / EtherCAT master or v ® EasyMotion Studio Il Setup - X

PLC using one of Technosoft TML_L|
libraries.

Lite version can be switched to full
after introducing in menu command
Registration info a serial number gq
Technosoft.

Intreduce Registration Information
Please enter your name, your company name and the serial number,

License type Registration information
Mame:

O Lite wersion
Organization:

(®) Full version | |

Serial number: | | - | |—| |
Full version

Lite version

Only for inteligent drives and motors Setup.
Use it when motion programming is done via
a CANopen [ EtherCAT master or via a PC [
PLC using one of Technosoft TML_LIE motion
libraries,

Lite version can be switched to full version
after intredudng in menu command Help |
Registration info a serial number got from
Technosoft.

Setup and Motion programming using the
built-n motion controller. With full version
you can develop and test complex motion
programs written in Technosoft Motion
Language (TML), use new modes of
operation, customize homing and error
handling routines.

A serial number got from Technosoft is
necessary to install full version.

< Back Cancel

Figure 2.1 — EasyMotion Studio Il - Version selection

Lite version allows performing the drive/motor commissioning and includes the needed tools (Data Logger,
Scope, Control Panels etc.) to evaluate or even debug the application, if the case.

This version targets those projects where the Technosoft drives/motors are used as simple slaves in
different networks (e.g. CANopen and EtherCAT).
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Full version unlocks the TML program download operation, allowing the user to fully benefit of the drive
built-in motion controller and implement (at the drive level) complex applications or share the intelligence
between the master and the drive.

The Full version can be activated any time by entering the Registration info in the Settings dialogue that
can be opened from the EasyMotion Studio Il splash screen.

Fort | ORI

o

115200
=]
TMLCAN {CAN 208, *

New project = Pcvareed st 8

Open project «  Registration Info

] Restore tom srchive

__-" - ‘.‘
Settings

EE) S T
® ”
S © Exit

Restors defaclts

Check for updaes

Figure 2.2 — Registration info in the Settings window

The Registration info window can also be accessed through the Help menu in the project window.

CT) EasyMotion Studio Il - Untitled project

Project  Application Communication Tools Control panels  Utilities  Options m

WO ERe mE m g @ m B o g
About EasyMotion Studio Il

Application tree el 2| Axis overview Refresh (7]

d Lintitled nroisct

Figure 2.3 — Access the Registration info window via the Help menu

After EasyMotion Studio Il is installed, there are 3 major steps in operating the Technosoft drives:

Step 1: Hardware installation
The hardware installation is described in details in each drive user manual.

Step 2: Drive commissioning
The drive commissioning will be detailed in this document.

Step 3: Motion programming
The programming can be done using one of the following options:

- EasyMotion Studio Il using the TML;

- an EtherCAT master (depending on drive model);

- a CANopen master;

- aTML_LIB motion library for PCs (Windows or Linux)

- aTML_LIB motion library for PLCs

- adistributed control approach which combines the above options, like for example a host calling
motion functions programmed on the drives in TML.

This document details the drive programming using the EasyMotion Studio |l and the Technosoft Motion
Language (TML).

The other programming option are detailed in the following user manuals:
- CANopen Programming manual - describes the CANopen drives programming;
- CoE Programming User Manual - describes the EtherCAT drives programming;
- TML_LIB User manuals - describes the project development using the PC / PLC libraries.

The above manuals can be downloaded from our website (link).
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3 Create a new project

EasyMotion Studio Il splash screen allows to create a new project, open a previously created one, restore
a project archive or change the general settings (set the workspace location, change the software language,
set the global communication parameters and insert/modify the registration info).

a New project
o Open project
(&) Restore from archive
Settings

® g * Exit

Check for updates

Figure 3.1 - EasyMotion Studio Il splash screen

To create a new project, simply click on the New project button. This will open a wizard, allowing to select
the drive model and the motor technology.

The drive selection can be done from a predefined list, if there’s no drive connected or from a table with
detected drives, that will be displayed after clicking the Scan for drives button.

£& Drive selection

Communication channel R5232 =
Port COM10 N
Baudrate 115200 ¥
via CAN bus
@ Scan for drives
CAN protocol | TMLCAN (CAN 2.0B,... ~
Axis ID of the drive/motor connected to PC  autodetected ¥

Work offline

Family | iPQS Drives * Group Show all

Model | Search

IGVDT1 BX-CAN-STO

IGVDT71 BX-CAT
iMOTIONCUBE CAN
IMOTIONCUBE CAT-5TO
iPOS2401 MX-CAN

iPOS2401 MX-CAN with Analogue or Digital Halls

H Motor selection ® Brushless () Brushed DC n

Figure 3.2 - Drive and Motor selection wizard

The Scan for drives option requires correct communication parameters. That's why a communication
settings section is displayed in the Drive selection group box, allowing to set or edit the parameters.
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The drives connection to the PC is possible through RS232, CAN, USB, Ethernet or Ethernet over EtherCAT
(EoE), as follows:

Using an RS232 link, directly connected to the PC or via an USB to RS232 adapter;
Using the USB line;

Using the Technosoft Ethernet to RS232 or CAN adapter;

Using a CAN-bus link, directly connected to the PC through a PC-CAN interface;

Using the EoE protocol (available only in the EtherCAT drives);

Via another drive from the same CAN-bus network, which is connected directly to the PC.

ok w0D =

When the scan for drives process ends, EasyMotion Studio Il lists the detected drives or displays an error
message, if no drive is found.

L® Drive selection

Communication channel |R$232
Port | COM10
Baudrate 115200
via CAN bus

Scan for drives
CAN protocol TMLCAN (CAN 2.0B,.. ~
Auxis ID of the drive/motor connected to PC  autadetected
Work offline []
Product model Axis  Extras F/W  Details

iPOS4808 MY-CAT-STO 2 Connected to PC via RS232 F515K e

& Motor selection ® Brushless () Brushed DC  (J Stepper u

2 Drive selection

Communication channel R5232
Port  COM10
Baudrate 115200
via CAN bus
Scan for drives
CAN protocol  TMLCAN (CAN 2.08.... ~

Axis ID of the drive/motor connected to PC 255
Work offline

&\ Nao drives detected. Check communication settings and/or cable connections. &

Family iPOS Drives = Group Show all

Model | Search

iGVDT1 BX-CAT
IMOTIONCUBE CAN
iMOTIONCURBE CAT-STO
iPOS2401 MX-CAN

iPO52401 MX-CAN with Analogue or Digital Halls

2 Motor selection ® Brushless () Brushed DC m

Figure 3.2 — Scan for drives results

If the Scan for drives option returns an error and there’s one or more drives connected to the PC, check the
cables and the power supply, make sure that the communication settings are correct and see if the operation
system recognize the used adapter and has the proper drives for it.

After selecting the drive and the motor technology, the new project can be started by clicking the green tick
button in the Motor selection group box. This will end the wizard and open the project window.
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(®) EasyMotion Studio |l - Untitled project - O *

Project  Application Communication Tools  Control panels  Utilities  Options  Help
U D e E B 2 e = omsm g5 @ E : 2 Q] Workofine Setal appsoffine. »* = bk O e X
Application tree ™ * || Bl Asis overview [ Refresh| @

4- | || Untitled project
4 | Untitled application - [2]

S Setup
4 M Motion
|4} Homings
[} Functions Name |Untitled application
1] Interrupts Application ID
e} CAM Tables AdsID |2 =
Memory settings Drive model  iPOS4808 MY-CAT-STO
Minimum required /W F515K
Current FAW  F515K

Mechanical configuration Rotary Motor, Rotary Load

Motor technology Brushless
Control settings  Position without speed loop

Motor sensor  Incremental Encoder - Feedback 1

Load sensor  None

What's next? 1. Setup

2. Motion

4 b

SetuplD 835FBL | iPOS4808 MY-CAT-STO | 5/N XJ7483 | F/W F515K | Axis 2 | Online

Figure 3.3 - Project window overview

When starting a new project, EasyMotion Studio Il creates automatically a first application. Additional
applications can be added later, using the New or Duplicate option in the Application menu.

(©) EasyMotion Studio Il - Untitled project = O X
Project Communication Tools Control panels  Utilites Options  Help

B B W= owm [ @ B * £ @ []Workoffine Setallappsoffine ~* 2 F O = K
"% Rename
Applicat] T puplicate JIl &5 Avis overview [Ferecn] @
- [y Wi
B Setup 4
Motion L
“F R £
QO  Stop Program
: Axis on F2 Name _Untl"!ledappﬁca(iﬂn
2 Avisoff =} Application ID
K Reset drive F4 AxisID 2 -
Epoe Drive model  iPOS4808 MY-CAT-5TO
Minimum required F/W  F515K
Current /W F513K

Mechanical configuration
Motaor technology
Control settings

Motor sensor

Load sensor

What's next?

Rotary Motor, Rotary Load
Brushless
Position without speed loop

Incremental Encoder - Feedback 1

None
1. Setup

2. Motion

13

SetuplD 835FBL | iPOS4808 MY-CAT-STO | 5/N XI7483 | F/W F515K | Axis 2 | Online

Figure 3.5 - Add a new application or duplicate the existing one

Each application includes 3 main branches: Setup (for drive/motor setup), Motion (for application
development) and Memory Settings (for a memory usage overview and settings). The Setup and Motion
branches, will be details in the next chapters.
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4 Motor and drive setup

The Setup branch allows performing the drive commissioning using a Quick setup or an Advanced setup
structure. The desired option can be selected through the radio button on top of the Setup tree section.

(%) EasyMotion Studio Il - Untitled project - m] x

Project  Application ~ Communication  Tools ~ Control panels  Utilities  Options  Help

D ke W E BB o o = om @ @ B £ £ G Workofine Setallappsofiine 4 £ b O & K
Application free " * | ® Mechanical configuration @ Ty
4| || Untitled project
4 ] Untitled application - [2] Mechanical configuration
8 Setup Mechanical configuration 'Rotary Mator, Rotary Load  ~
5 M Motion Motor displacement of 1 rot v
Menitiy: i Corresponds on load to 1 rot v
Motor brake

Setup tree M Connected to []

Quick setup I Advanced setup.

& Mechanical configuration
@ Motor
T3l Feedback
T Inputs / outputs
%" Control settings
o:‘; External reference
03 Application settings
ﬁT Motion settings
=X Fieldbus settings
&\ Protections and limits
- f’ Controllers
@ Automatic tuning
4% Manual Tuning & Test

©

SetuplD 835FBL | iPOS4808 MY-CAT-STO | 5/N XJ7483 | F/W F515K | Axis 2 | Online
Figure 4.1 — Setup tree options

The Quick setup mode allows a fast drive commissioning, when all the connections were previously
validated and the motor and feedback parameters are well known.

When a new project is started, it is recommended to use the Advanced setup mode, as it allows to perform
different tests, to validate the motor, feedback and drive connections and functionality.

Application tree TR Application tree *a
4[] Untitled project 4 || Untitled project
4 ] Untitled application - [2] 4~ 7] Untitled application - [2]
8 Setup S Setup
4 M Motion 4 M Motion
[ Homings [ Homings
[[F) Functions |[F] Functions
|5 Interrupts [l Interrupts
1c] CAM Tables |[£] CAM Tables
Memory settings Memory settings

Setup tree TR
Quick setup [l Advanced setup Quick setup | [ Advanced setup
@ Mechanical configuration @ Mechanical configuration
@ Motor @ Motor
] Feedback T} Feedback
AT Inputs / outputs AT Inputs / outputs
¥ Control settings % Control settings
N\ Protections and limits 11 Bxternal reference
4 /2 Controllers 4> Application settings
@) Automatic tuning <7 Motion settings
%% Manual Tuning & Test = Fieldbus settings
A\ Protections and limits
4 2 Controllers
%) Automatic tuning
4% Manual Tuning & Test
© L2

Figure 4.2 — Quick Setup vs. Advanced setup

Regardless of the selected setup structure (quick or advanced), the drive commissioning procedure
assumes checking all the Setup tree branches (one by one, from top to the bottom), set the needed
parameters and enable/disable the application related options.
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4.1 Mechanical configuration

Available in both, Quick setup and Advanced setup modes, the Mechanical configuration section, allows
defining the motor to load transmission type and ratio. The available options are:

- Rotary Motor, Rotary Load — defines those case where a rotary motor is directly connected to a
rotary load or when the connection is done through a gearbox, a pulley or any other rotary to rotary
transmission mechanism;

- Rotary Motor, Linear Load — it is used to define a linear actuator or any other system where the
rotary motor movement is converted into a linear load movement, through a bet, a ball-screw, a rack
and pinion system or through any other rotary to linear transmission mechanisms;

- Linear Motor, Linear Load — defines the cases where a voice coil or brushless linear motor is used.

CT) EasyMotion Studio || - Untitled project

Project  Application Communication Tools Control panels  Utilities  Options  Help

I & .]- B 8|k - = W = z = [ [] Work offiine Set all apps ¢
Application tree TR & Mechanical configuration &
4- | | Untitled project
4] Untitled application - 2] Mechanical configuration
8 Setup Mechanical configuration  Rotary Motor, Rotary Load =
> M Motion Motor displacement of 1 rot =
Memory settings Corresponds on load to 1 rot v
Motor brake
Setup tree R Connected to
Quick setup Zﬂl Advanced setup Qutput line  QUTO i
@ Mechanical configuration Brake release delay 0 ms
& Motor Brake apply delay 0 ms

7] Feedback
" Drrive not active Drrive active
4T Inputs / outputs
:\"5:' Control settings ¥ H
BE Brake applied . Brake released .
1§ External reference . } .

X}

{1y Application settings . H :
- B - ‘-
ﬂ Motion settings Brake release delay Brake apply delay
== Fieldbus settings

A\ Protections and limits

[T

Figure 4.3 — Mechanical configuration

If the motor is equipped with an electro-mechanical brake, the drive can be configured to control it. The
related settings are available in the Motor brake section from the Mechanical configuration branch, and
became visible after the “Connected to” check box is selected.

The drive commands the brake through one of its digital outputs (usually “OUTO0” or “OUT1"), specially
designed for this purpose (it can output more current than a regular digital output), and sets its level
automatically, function on the power stage status:

- when the drive power stage is disabled, the output is set to the inactive level, leading to the brake
being applied, to prevent the load movement;

- when the drive power stage is enabled (there’s power delivered to the motor), the output status is
changed to the active level, allowing the brake release.

As many applications require a brake applying / releasing delay, the Motor brake section includes 2 fields
that allows setting these parameters as follows:

- the Brake release delay represents the time that passes from the moment the drive power stage
is enabled (the motor is energized) and the moment when the brake release command is given;

- the Brake apply delay represents the time that passes from the moment the brake is energised
and the moment when the drive power stage is disabled (there’s no power delivered to the motor).

The brake connections can often be made directly to the drive. The wiring diagram and other important
details are presented in each drive user manual.
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4.2 Motor setup

The motor parametrization page includes 2 tabs: Configuration and Tests (available only in the Advanced
setup mode).

Application tree "' © Motor @
4| | Untitled project

Configuration -T ts
4 | Untitled application - [255] 9 i

S Setup
M Mot Motor selection
4 otion
R Database Technosoft r
L] Homings
Motor  M172 v

LiF] Functions

Motor data is different than the selected motor data.
Wz Intermupts

Lc] CAM Tables

Sawve to database

Memory settings Main parameters
Motor nominal current 35 A .
Motor peak cument 1 A L i ]
Pole pairs 4
Setup tree ~ I Additional parameters
Quick setup @ Advanced setup Ttz cosiang 0.0355 tuiiii R &
Resistance (line to line) 077 Ohms v
@ Mechanical configuration = . -

Inductance (line to line) 1.2 mH >

@ Motor

Motor inertia is unknown
fsl Feedback

Motor temperature

4T Inputs / outputs Sensor type -I:;ITC ¥

‘{,‘f Control settings
Figure 4.4 — Motor setup page
The Configuration tab allows parametrizing the motor and includes the following group boxes:

- Motor selection — allows to load the motor parameters from a predefined motors database or save
the current parameters to the user motors database.

- Main parameters — allows setting the motor nominal and peak current values, and the number of
motor pole pairs. All these values should be given in the motor data sheet.

- Additional parameters — allows setting the motor torque constant, the phase resistance, the phase
inductance, the rotor inertia and the motor temperature sensor type (if present). These information
should also be available in the motor data sheet. Nevertheless, they are not mandatory as there are
some automated or manually tests that can be used to identify them.

The Tests tab allows testing the motor phases connection, detect the number of the motor pole pairs and
identify the motor winding resistance and inductance.

@Momr@

Configuration | Tests

Test selection Procedure

1. Check the below test parameter(s).

. 2. Press the START button.
Detect number of pole pairs 3. Wait until the test ends and the results are displayed.
Identify resistance and inductance
The test is successful if |A (phase A current) ~ Itest and B (phase B current) ~ -
[test/2.

Test parameters
Test current 0.8901 A -

4]

Figure 4.5 — Tests tab

A detailed description of the above mention tests can be found in the Help topics, that can be open from the
Help menu in EasyMotion Studio Il or by clicking the “?” sign in the tests dialogues.
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4.3 Feedback setup

The motor and load feedback setup page can be accessed through the Feedback section and includes 2
tabs: Configuration and Tests (available only in the Advanced setup mode).

Application tree " " 19 Feedback @
4| || Untitled project

Configuration .T ts
4 ] Untitled application - [6] 9 =

3 Setup
|| Motor feedback
Type  Incremental Encoder -
g Homings Connector  Feedback 1 v
LIF| Functions Resolution 500 e =
L] Internupts Reverse encoder counting [
Llc] CAM Tables Filter inputs
Memory settings 1/24 v
Digital Halls A
Hall configuration 10 v
Load feedback
Type ss| Ml i ]
Connector Feedback 2 v
Single turn resolution 13 bits
Multi turn resolution 12 bits
Ignore single turn LSB ] bits
Ignare multi turn MSE 0 bits
Frequency 3000 kHz v
Setup tree 2 v I Mode Gray
Quick setup |_.:| Advanced setup Reverse encoder counting
@ Mechanical configuration Functionality Iﬁlposiﬁon control v
@ Motor
1Yl Feedback

T Inputs / outputs
Figure 4.6 — Feedback setup branch

The Configuration tab allows parametrizing the used feedback sensors, so its content changes function on
the selected feedback type. The requested parameters should be available in the sensor data sheet.

The Tests tab allows testing the feedback sensors connection and detecting the resolution or other
important sensor parameters.

f1 Feedback &

Configuration | Tests

Test selection Procedure
1. Press the START button.
» - 2. Wait until the test status shows: Runmng test.
Detect motor encoder resolution ' 3, Rotate the motor shaft manually and check if the position counter is changing.
Detect hall configuration 4. Press the STOP button to end the test,

Test parameters
Motor feedback - Reverse encoder counting []
Load feedback - Reverse encoder counting

Encoder on motor Encoder on load Hall sensors

Position counter Position counter Halls

Index position Hall1 |Hall2 Hall3

-]

Figure 4.7 — Tests tab

The parameters inside the Configuration tab as well as the Tests tab are described in details in the
EasyMotion Studio Il help topics, that can be open from the Help menu or by clicking the “?” sign in the
Feedback page or in the tests dialogues.
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4.4 Inputs / Outputs

The drive Inputs / Outputs parametrization (type, function and active level) can be easily done through the
Inputs / outputs page.

Application tree ~ * 1 Inputs/ outputs @
4| || Untitled project

4 :| Untitled application - [2]

Digital inputs
5 Setup Configure inputs as  Sink (PNP) - @
4 M Motion
|l Homings Input Type Function Active level
LJF] Functions INO Sink (PMP) General purpose input
1] Interrupts IN1 Sink (PNP) General purpose input
|[E] cAM Tables IN2/LSP Sink (PNP) Limit switch + * | |High o
Mcriony setfings IN3/LSN Sink (PNP) Limit switch - * | |High -
IN4 Sink (PNP) General purpose input
IN5/Enable Sink [PNP) Enable v | Low -
Digital outputs
Configure cutputs as @
Qutput Type Function Active level
e ouTo Sink (NPN) General purpose output
Quicksetup [ I| Advanced setup ouTl Sink (NPN) Motor brake *  Low
@ Mechanical configuration OUT2/Error Sink (NPN) Error v | Low
& Motor OUT3/Read Sink (NPN) - || Low
¥
44 Feedbad inl eneral purpose output
Ty] Feedback ouT4 Sink (NPN) G I purp: tp
4T Inputs / outputs
¢ Control settings Analog inputs
g'é External reference Swap Reference and Feedback inputs [
4N Application settings Feedback (AD2) [ AD2 measurement range 10V @
Reference (ADS) [ ADS5 measurement range 10V (]

<7 Mofion settings

=X Fieldbus settings

£ Protections and limits
> ﬁ Controllers

Figure 4.8 — Inputs / Outputs setup page

By default all Technosoft drives and intelligent motors have general purpose inputs/outputs and some
inputs/outputs with special functionality:

> IN2/LSN

¢ Type: digital input;

o Default functionality: prevents negative load movements when active.
> IN3/LSP

¢ Type: digital input;

¢ Default functionality: prevents positive load movements when active.
> IN4/ENABLE

o Type: digital input;

« Default functionality: disables the drive power stage when inactive.
» OUT2/ERROR

o Type: digital output;

» Default functionality: signals a fault on drive.
» OUT3/READY

o Type: digital output;

¢ Default functionality: signals that the drive is operational.

The inputs/outputs special functionality can be disabled, by changing the related input/output Function to
“General purpose input/output”.

The Analog inputs group box allows setting the drive to read analogue voltage signal (0...5 V or +/-10 V).
This will be detailed in chapter 5.6 External reference.
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4.5 Control settings

This section allows choosing the control mode (position, speed or torque) and setting the control structure
(positon control with or without the speed controller active),

Application tree - ¥ % Control settings &
4 | || Untitled project
4 J Untitled application - [2] Control structure
5 Setup Control mode  Position - with speed loop
4 M Motion

U] Homings Position controller Speed controller Current controller

LF] Functions

L7} Interrupts

[[E] CAM Tables

Memiory settings

Quick setup. Advanced setup

@ Mechanical configuration
2 Motor

1] Feedback

4T Inputs / outputs

%}? Control settings

Tl Bdemal reference

Application settings
ppl g

Figure 4.9 — Control settings page

When the control mode is set to position, the drive will use the internal current and the position loops,
allowing different position profiles (trapezoidal, S-Curve, PT, PVT, external etc.).

The speed control mode allows speed profiles and closes the current and speed loops.

Setting control mode to torque, will keep active only the current controller, allowing the motor torque control.

4.6 External reference

Available only in the Advanced setup mode, the External reference section allows setting the drive to
read an external signal (analogue or digital) and convert it into a position, speed or torque reference.

When the Digital reference is selected, the drive can read Pulse & Direction signals or a quadrature
Incremental encoder and compute the reference with a programmable gear ratio.

Application tree " % I External reference (7]
4| | Untitled project
4] Untitled application - [2] External reference
S Setup Enable
4 M Motion Activate after Power On
1] Homings Reference parameters
|[F] Functions Type Analog
Liz] Interrupts Signal type Pulse
L[5} CAM Tables Source  Feedback 2 i
Memory settings Gear ratio - Slave 1
Gear ratio - Master 1

Limit maximum acceleration [

Quick setup. E Advanced setup

@ Mechanical configuration —LJ_LI_LI_ II.B Signal type .
@ ... Drive
Matex LR e

: oV _
T Feedback —_——p —_—
T Inputs / outputs

- Q J
:F Control settings .LI-LI-U-L

[l Exdemnal reference Gear ratio

5 Application settings

Figure 4.10 - Digital external reference settings

The Automatically activated after Power On option activates the external reference mode automatically,
after the drive is powered ON, if the AUTORUN mode is enabled and there’s no application program stored
in the drive memory.
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When the Analog reference is selected, the drive willreada 0V .. 5V or +/- 10 V voltage signal (check the
drive user manual for details on the supported voltage range) and will convert it to a position, speed or
torque reference, depending on the selected Control mode.

For this mode the External reference branch allow setting the minimum and the maximum command that
corresponds to the minimum and maximum voltage reference values (there is a linear dependence between

the 2 parameters).

Since the low voltage analogue signals can be easily affected by the electromagnetic noises and the
analogue to digital conversion itself is subjected to some jitter, the drive has some means to compensate
them: a first order filter, to make the reference smoother, a “DeadBand Point” and a “DeadBand
Range” option, to create a voltage interval where the reference will be kept constant to prevent the motor
movement / vibration when the analogue signal is stationary.

Application tree R
4 | | Untitled project
4 | Untitled application - [2]
8 Setup
4 M Motion

L[5 Homings

L[F] Functions

Lz Interrupts

L[] CAM Tables

Memory settings

Quick setup D Advanced setup
® Mechanical canfiguration
@ Motor

¥ Feedback
4T Inputs / outputs
?1}? Control settings
n External reference
i) Application settings
=7 Motion settings
= Fieldbus settings
A\ Protections and limits
4 f’ Controllers
%) Automatic tuning
%% Manual tuning & Test

Il External reference @

Configuration | Tests

External reference
Enable
Activate after Power On

Reference parameters

Type  Digital Analog
Max. position 0.055 rot
Min. position | 0 rot
DeadBand range +/- | .0 W
DeadBand point 0 v
Apply filter 50 rad/s ¥

Limit maximum speed [ ]

Max. position

DeadBand point

Y

Analog signal

)

DeadBand range +/-

Min. position

Figure 4.11 — Analog external reference settings

The Tests tab allows checking the reference evolution function on the read analogue voltage signal.

a Untitled project

4 7] Untitled application - {2]
S Setup
4 M Motion
il Homings
£| Functions
7] Interrupts

CAM Tables

Advanced setup

Quick setup.
® Mechanical configuration
&7 Motor

15l Feedback

IT Inputs/ outputs
<% Control settings
il External reference

5 Application settings

M | 11 Exernal reference @

Test selection  Procedure

1. Connect a voltage signal {i.e. an external supply or patentiometer) to the analogue
reference input.

2. Press the START button.

3. Wait until the test status shows: Running test.

4, Change input voltage and check the correspanding setpoint value,

5. Press the STOP button to end the test.

Csor I8 S——
Test results
Analog input voltage |1.87 v ) e— 5
(7] Setpoint (Position) |-0.25 rot 1 — 1

Figure 4.12 — Analog external reference tests

During the test, the drive uses the parameters previously set in the Reference parameters group box from

the Configuration tab.
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4.7 Application settings

Available only in the Advanced setup mode, this section allows configuring the commutation method, stat
mode, timings and the autorun mode for CANopen/EtherCAT.

on free M Application settings &

-

4- | || Untitled project

Fieldbus settings

4| Untitled application - [2] Motor commutation
8 Setup Commutation method  Trapezoidal
4 M Motion
B Hom Start mode
+ Homings
l_ s Method  Move until aligned with p... =
7] Functions Current used | an 2 -
2] Interrupts Time to apply on phases 1' 5 v
||c] CAM Tables . 4 Minimum movement threshold 0 % v
Timings
Quick setup || Advanced setup PWM frequency | 20000 Hz b
@& Mechanical configuration PWM period 0.00005 s ¥
& Motor Fast loop divider | 2 | @
1 Feedback Slow loop divider [ 20 |
W G ot Fast loop sampling period 0.0001 | < -
Slow loop sampling period - i
% Control settings et 0.001 [ i ]
Ll
il Bresitiaene Sampling period = PWM period x Loop divider
Autorun
<7 Motion settings
Autorun for CANopen/EtherCAT [] i)

Figure 4.13 — Application settings page
The Commutation Method section allows choosing the power stage commutation strategy:

- Trapezoidal — the motor is controlled as brushless DC using Hall sensors for commutation. In this
mode, the motor currents are rectangular and the BEMF voltages are trapezoidal.

- Sinusoidal - the motor is treated like a PMSM (Permanent magnet synchronous motor) and is
vector controlled using a FOC (field oriented control) algorithm. In this mode, the motor works with
3-phase sinusoidal voltages and currents.

Digital Hall sensors

H1

0 60° 1200 180° 240° 300° 360° t
H2

0 t
H3

0 t

Trapezoidal commutation method
! ia | ip ie
0 t

Sinusoidal commutation method
i ia s ic

[N

Figure 4.14 - Trapezoidal versus sinusoidal commutation method

Remark The sinusoidal mode offers a smoother operation, especially at low speeds, while the trapezoidal
mode provides about 15% more torque to the motor in the exchange for noisier movement.
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The field oriented control algorithm is possible only if the rotor position is precisely known. The drive checks
it after Power On or Reset, through a start method. This method can be selected / configured though the
Start mode group box. The following start methods are available:

>

Move till aligned with phase A

- the motor moves until it is aligned first with phase B, then with phase A.

- this start method can be used for all applications with horizontal loads where there are no
mechanical limits and a small motor jerk at the start is tolerated.

BLDC with Hall sensors (available only if the motor is equipped with digital Hall sensors)

- the motor starts in the trapezoidal mode and switches to the sinusoidal mode after the first Hall
sensors transition is detected.

- this start mode is recommended for applications with vertical loads, requiring a starting torque
close the motor nominal value or where uncontrolled motor movement is not allowed even at start
PMSM with Hall sensors (available only if the motor is equipped with digital Hall sensors)

- very similar with the BLDC with HALL sensors except the motor starts directly in sinusoidal mode
instead of trapezoidal and adjusts the rotor position after the first transition of the Hall sensors is
detected.

Motionless start (available only if there’s an encoder feedback)

- the drive determines the rotor position. The method involves only a very small movement
around the initial rotor position;

- this start mode is used when the Hall sensors are not available and the motor/load cannot move
uncontrolled.

- most complex method of all, requires tuning of the angle controller.

Direct using absolute position sensor (available for motors with absolute encoders)

- the motor absolute position is known, allows starting the motor directly;

- an offset detection is required and can be done through the Test in the Feedback branch.

. T} Feedback i@

4| | Untitled project

Configurati Tests
4 :l Untitled aPp“Cation - onfiguration

S Setup
LM Mot Test selection Procedure
otion
: TenrEreaer Do 1. Check the below test parameter(s).
|1} Homings e g 2. Press the START button.
B R : 3. Wait until the test ends and the results are displayed.
|F] Functions - —
Detect hall configuration
1] Interrupts Test parameters

c| CAM Tables Test current 176 A

Pole pairs 4

Quick setup [_r ' Advanced setup

® Mechanical configuration
@ Motor
1] Feedback

Figure 4.15 - Absolute encoder offset detection

The Timings section allows changing the default PWM frequency and the control loops execution period.

Remarks
1) For a safe operation is recommended to keep the PWM frequency in the 20 kHz ... 80 kHz interval;
2) The fast loop sampling period default value is 0.1 ms.
3) The slow loop sampling period default value is 1 ms.

When the Autorun for CANopen/EtherCAT option is selected, the drive will execute the TML program at
Power ON / Reset. This is valid only when a CAN drive is configured for CANopen operation or when an
EtherCAT drive is used.
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4.8 Motion settings

This section is present only in the Advanced setup mode and allows configuring the motion complete
condition, activate and set the freeze control mechanism and reverse the movement direction.

<7 Motion settings &

4| || Untitled project

4 | Untitled application - [2] Motion complete settings
S Setup Type When the actual position... ~
4 M Motion Window 0.5 rot v
|+ Homings Time 0.001 3 ¥
LIF] Functions o
L5] Interrupts Freeze control
[/ CAM Tables = Freeze control
Activate when position error < 0 rot v
km For a time interval >= 55.,.535 z v
Quick setup |ﬂ] Advanced setup Deactivate when position error >= 0. rot v
@ Mechanical configuration Method  Freeze controllers 1
2 Motor

Reverse movement direction

11 Feedback Reverse [ ]

T Inputs / outputs
:{}f Control settings

11 External reference
(N Application settings
<7 Motion settings

Figure 4.16 — Motion setting branch

To qualify when a motion profile ends, a motion complete condition is used. The condition and the related
parameters can be set through the Motion complete settings group box.

When the motion complete condition is set to wait for the actual positon to remain inside a settle band, for
a time, the group box allows setting the settle band tolerance (position window) and the stabilize time, that
should be according to the system possibilities/requirements.

«— Poszition reference
»— Actual position

Settle Stahilize

i bme birne
: Settle Band Taolerance

Position to reach

kation Complete
flag iz zet

Settle Band Tolerance

Position Error

End of trajectorny Paszition Errar

Figure 4.17 — Motion complete band details

The motion complete on reference condition triggers, in position control, when the position reference arrives
to the target position. In speed control, it triggers when speed reference is 0.

The Freeze Control group box allows setting the drive to freeze the controllers outputs, maintaining the last
torque command, in an effort to avoid the motor oscillations. The algorithm requires to set a position error
window and a time that are used to activate / deactivate the actual freezing.

When the motor rotation direction doesn’t match the expected load movement direction, the motor
connection should be modified (i.e. in case of the brushless motors, swap 2 phases). As in many cases, this
operation is complicated, there’s the Reverse movement direction option, that reverses the motor
movement, without changing the motor wiring.
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4.9 Fieldbus setting

Present only in the Advanced setup mode, this section allows setting the CAN baudrate, the drive Axis ID
and the CANopen or EtherCAT factor group.

= Fieldbus settings &

4| | Untitled project

4| Untitled application - [2] CAN bus
S Setup Set CAN baudrate F/W Default >
4 M Motion ) )
) Axis ID selection
i} Homings Set Axis ID HW =
|[F] Functions
L1 Interrupts +  Factor group
Llc] CAM Tables - ® Position ) Velocity () Acceleration O Jerk
Position units  |Ufinc) v
Quick setup | || Advanced setup 608Fh Position encoder resolution
& Medhunical Eorifgiatian Subindexi 2000 increments
& Moto Subindex02 1 motor rot
otor
T} Feedback 6091h Gear ratio
U7 Inputs / outputs Subindex01 1 motor rot
‘.'(},? Control settings Subindex02 1 load rot
Il Edernal reference 6092h Feed constant
@ Application settings Subindex01 2000 Position units
<7 Motion settings Subindex02 1 load rot

SRR s 6093h Position factor/Position scaling
/N Protections and limits Subindex01 1 inc = internal units
l f-” Controllers Subindex02 1 Position units
(%) Automatic tuning

60ABR 51 unit position (user-defined position units)
& Manual tuning & Test

Ox00B50100

Figure 4.18 — Fieldbus settings branch

The CAN bus group box allow setting the CAN baudrate. The default value is F/W default (firmware default),
which means 500 kbps. However, other speeds are also available: 125 kbps, 250 kbps, 500 kbps and 1
Mbps.

All Technosoft drives are identified with an Axis ID (a number between 1 and 127 in CANopen or between
1 and 255 in TMLCAN) that can be set by hardware (check the drive user manual) or by software, through
the Axis ID selection option.

When multiple drives or intelligent motors should work in a CAN network, they must have the same CAN
baudrate, use the same CAN protocol and have different Axis IDs.

For CANopen or EtherCAT applications, the Factor group section allows selecting the desired physical unit
for position, speed, acceleration and jerk values. These settings are linked directly to the correspondent
objects and complies with CiA 402 standard.
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4.10 Protections and limits

This section allows setting the motor protections and the operational limits, preventing any system (motor,
load, mechanics etc.) damage during the tests or in normal operation, when perturbations occurs.

i A\ Protections and limits @

4| | Untitled project

4 ] Untitled application - [2] Drive operation parameters
S Setup Current limit 7.06 A
4 M Motion Load speed limit 5820 rpm
[4] Homings Motor supply 24 W
b Funictions Protections

I1] Interrupts Overcurrent protection Trigger if motor current > 8472 A - for more than 0.01 s
|c] CAM Tables - Position control error protection Trigger if position error > 06 rot - for more than 3 5
Speed control emmor protection Trigger if speed error » 00 rpm - for more than 3 5
12t protection 12t Overcurrent is 7.766 A - for 15 s

Quick setup | Advanced setup

When I2t is triggered | Do AxisOFF ¥

@ Mechanical configuration
) Motor External chopping resistor

Is connected to drive Active if power supply > 50 )
Is connected to BCO0100 module [7]

] Feedback
AT Inputs / outputs

% Control settings Limits
Il Edemal reference Software limits Negative limit 262144 ok - Positive limit 262144 rat
{5 Application settings Position range limits Minimum 0 rot - Maximum 0.0005 rot

Motion setti
<0 Motion settings - Drive Data

= Fieldbus settings
A\ Protections and limits

Figure 4.19 — Protections and limits settings

I. Drive operation parameters

1) Current limit - represents the maximum current that the drive will apply to the motor. This value should
be set a little bit higher than the motor nominal current, to allow dynamic movements, but smaller than the
motor peak current because it may be applied to the motor for a long time.

2) Load speed limit - allows limiting the load speed, with the purpose of protecting the mechanical system
and the operators in case of a bad command that may lead to a dangerous speed.

3) Motor supply — represents the voltage applied to the “Vmot” terminal.
Il. Protections

1) Over current - it is defined through a current value and a time interval and it triggers if the motor current
remains above the given current limit for the given time.

The current value should be set slightly higher than the current limit parameter but smaller than the motor
peak current. The over current time must be set according with the motor data (smaller than the time the
motor can support its peak current but long enough, to prevent false triggers).

2) Control error - monitors the position error or the speed error, function on used control mode, and triggers
when the position / speed error remains above the position / speed error limit a time interval bigger than the
position error time.

Note that if the absolute value of the position / speed error goes below the position / speed error limit, the
position / speed error time counter is reset.

3) 12t thermal protection - prevents the motor damage due to long time operation over the nominal current.
Its value is set by selecting a point on the motor 12t curve (should be available in the motor data sheet) and
input the 12t over current value and the 12t time in the associated edit boxes. These points together with the
nominal motor current “In” define the surface “SI2t” (see figure 5.20 - left).
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When the current through the motor exceeds the nominal current (“In”), the drives starts to calculate, at
each current loop (fast loop), the difference between the square of the instantaneous current and the
square of the nominal current and adds them together. When the sum is equal or greater than the “Si2t”
surface from the first picture, the drive I2t protection is triggered (see figure 5.20 - right).

A )

Z - p
|pa.elf - o , ,":’

ioe L Y S A &

Figure 4.20 - 12t surface and triggering

Once triggered, the default behaviour of the 12t protection is to limit the motor current to 90% from the
nominal current set in the Motor Setup dialogue. The current reverts back to the normal current limit after
the internal protection value drops to 0. It can also be set to disable the drive power stage (“AXISOFF;”).

lll. External chopping resistor

When the motor brakes or reverses, it transfers energy back to the power supply, causing the bus voltage
to increase (if the supply can’t accept it). Depending on the amount of the energy and how fast it is
transferred, the bus voltage can exceed the overvoltage protection and it can even damage the drive or the
power supply. To prevent this unwanted situation, the over-voltage can be limited with a chopping resistor
(see the drive user manual for the chopping resistor selection and connection).

Typically the activation level for the braking circuit must be set slightly above the drive supply voltage value
and below its over-voltage protection value.

IV. Limits

1) Software limit switches - when the a limit is reached then the quick stop profile is automatically executed
to stop the motor movement. No movements will be allowed in the respective direction.

2) Position range limits allows to:
- keep the position indicator between 2 limits (default operation mode)
- get to the target position using only negative or only positive movements
- get to the target using the shortest path

The position range limits behaviour can be set through the bits 6 and 7 in the POSOPTCODE register:

Register name Bit7 | Bit6 | Description
Normal positioning (default option): if the position indicator reaches or
0 0 exceeds one of the position range limits, it wrap automatically to the other

end of the range.

Positioning only in negative direction: if the target position is higher than the

0 1 actual position, the axis moves over the min position limit to the target
position.
POSOPTCODE
Positioning only in positive direction: if the target position is lower than the
1 0 actual position, the axis moves over the max position limit to the target
position.

Positioning with the shortest way to the target position.

1 1 NOTE: If the difference between actual value and target position in a 360°
system is 180°, the axis moves in positive direction.
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The figure below shows few movement examples (function on the settings of the bits 6 and 7 in the
POSOPTCODE register), when the minimum position range limit is set to 0° and the maximum position

range limit is set to 360°.

330 360=0

Bit7 Bil6

oo
210 150

MNormal
(similar to linear axis)

Figure 4.21 - Rotary axis position range limits examples

330 360=0

330 360=0

Bit7 Bits
01

210

Bit7 Bil6

10
210 150

150

only negative
direction

only positive
direction

330 360=0

Bil7 Bit6
11

210

optimized
(shortest way)

The Limits group box is only allowing to set the position range limits. Their behaviour (the POSOPTCODE register
value) will be set in the TML program or, if there’s a master, it can set the POSOPTCODE register accordingly.

V. Drive Data

The Drive Data page includes the drive nominal parameters and it protections. These are important as the motor
protections should be correlated with the drive limits

A\ Protections and limits &

Drive operation parameters

Protections
Overcurrent protection
Position control error protection
Speed control error protection
12t protection

External chopping resistor
Is connected to drive
Is connected to BCB0100 module []

Limits
Software limits
Position range limits

Current limit |

706 A ¥

Load speed limit 5820 rpm ¥

Motor supply 24 Vv =

Trigger if motor current > 8472 A B
Trigger if position error > | 0.6 rot >
Trigger if speed error = [ 600 rpm k]
12t Overcurrent is 7.766 A 3

When I2t is triggered | Dg AxisOFF LT
Active if power supply > 50 V -
Negative limit | -2627144 rot >

Minimum | 0 rot o

for more than

for more than

for more than |

for

Pasitive limit

Maximum

0.01 s =

3 £ =

3 5 v

15 s T
262144 rot z
10,0005 rot v

~  Drive Data

Drive Data

min. value

max. value

min, value

max. value

Drive nominal current

Drive peak current

Maximum measurable current
Maximum measurable DC voltage
AD2 analogue input range 1
AD2 analogue input range 2
ADS5 analogue input range 1
AD35 analogue input range 2
Temperature sensor

Sensor gain

Output at 0°C

Drive protections
Owervoltage protection
| Trigger if motor supply >
3 Undervoltage protection
Trigger if motor supply <
12t protection

Allowed overcurrent

40

~ for
g e -
= Drive temperature protection
U

= Trigger if temperature >
2]
10

=]

=1

=]
i

Figure 4.22 — Drive data page

Remark By default, the Drive Data page starts minimized as it is read only and has only information purpose.
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4.11 Controllers

This section allows editing the controllers’ parameters, detect the total system inertia (available only in
Advanced setup mode) and perform the controller tuning (automatic or manually).

4| | Untitled project

4] Untitled application - [2]
5 Setup
4 M Motion
Homings

[
[F] Functions
"

|[E] CAM Tables
Memory settings

Quick setup

® Mechanical configuration

@ Motor

%] Feedback

11 Inputs / cutputs

%# Control settings

Il Bdemal reference

{5 Application settings.

< Motion settings

= Fieldbus settings

£\ Protections and limits

4 J% Controllers

% Automatic tuning
€ Manual tuning & Test

j Advanced setup

#* Controllers &

Configuration | Tests |

Current

ke [ pasor |

Ki
Compensate for gravitational load []
‘Current controller filter ]

Speed
Kp
Ki
Integral limit i
Speed filters

Low Pass 2nd order 400Hz Q=0.707

Position
Kp
Ki [
Integral limit
it
Kd filter

Feedforward
Acceleration
Deceleration
Speed |

Position filters

052308

20495
76963 |
40 % -
(Count: 1) +
F X
0.23535
0
021 | % -
0
0 &
7193
nez |
1 i
(Count: 0) +

#2 Controllers @

Configuration | Tests

Test selection Procedure

Total inertia test

2. Press the START button.

1. Check the below test parameter(s).

3. Wait until the test ends and the results are displayed.

Test parameters
Test current 176
Overcurrent protection 8472
Max, speed 2160

A -
A -
rpm >

Figure 4.23 — Controllers configuration tab

The estimated inertia is used to compute the position / speed controllers parameters, when the selected
tuning method is "Set bandwidth” (see the Tune section in the Advanced tuning tabs for position and speed).

4.11.1 Automatic tuning

This option allows to easily find the controllers parameters, based on the required system response. The
automatic tuning procedure is launched when the START button is pressed.

SO (D Automatic tuning @

-

4 | || Untitled project
4 ] Untitled application - [2]

Automatic tuning | Advanced .t\..lning - Current | Advanced t‘uning - §peed | :Adu;anced.t.uni.ng - Position

S Setup
i Requirements Automatic tuning steps
4 M Motion
Homi Sladeer Fesponse Fester 1. Identify electrical data ... Done
mA b Clarent contiolier BT sl b 2. Tune the current controller ... Done
a 5 1 3 = ; BRI
LF| Functions 3 i i Run from step |1, Identify electrical data = 3. Identify mechanical data .. Done
3 It 4. Tune the speed controller .. Done
] Intemupts Slower Response Faster 5. Tune the position controller ... Done
Lic] CAM Tables - ' ' | ] |
Position controller = 4 ¥ 7
3 ) i Autematic- tuning donel
Quick setup El Advanced setup Strategy | Maximize stiffness b
@® Mechanical configuration
@ Motar
L'l Feedback +  Controllers « | Tuning performance
I Inputs / outputs Current Speed Position Current Speed Position
K| 45292 204.55 23535 Bandwidth 1709 79.1 6.4 Hz
:{)f Control settings P 3292 2045 0.23535
P Ki | 068904 7.6904 4] Phase margin 524 68 52.7 deg
11 External reference .
Kd 0 Gain margin 14 138 124 dB
03 Application settings
Kd filter 0 ;
< Motion settings . -  Filters
S . Integral limit 40 40.21
F el e Speed feedforward 1 =  Compensate for gravitational load
Protecti nd limits
& IR Y Acceleration feedforward 716,15

4/ Controllers ~  Gain scheduling

@ Automatic tuning
‘% Manual tuning & Test

Figure 4.24 — Automatic tuning page
When the tuning procedure ends successfully, the “Automatic tuning done!” message will be displayed in

the progress bar. The tuning parameters and the other detected or computed parameters will be displayed
in the Controllers and Tuning performances group box.
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If, for any reasons, the automatically tuning procedure fails, the “Automatic tuning failed” message will be
displayed in the progress bar. Placing the cursor over the progress bar, will open a small information
message, with more details on why the automatic tuning procedure failed.

The tuning parameters can be tested and adjusted through the Advanced Tuning tabs.

T M (D Automatic tuning @ ’

b Unliﬂedpn:yect = i
L i ot Automatic tuning | Advanced tuning - Current | Advanced tuning - Speed | Advanced tuning - Position
S Sewp Identify || Tune
4 M Motion Logger = + ) Tuning A

] Homings i % Data used _ Setup

] Functions Identified data Motor parameters -

7] Interrupts Method  Automatic

AM Tables - 2 Detailed made [ ]

| Setup Slower Response Faster

Quick setup Advanced setup 15 Current contralier | «

® Mechanical configuration
& Motor Save Load
] Feedback

4T Inputs / outputs

~ Controller parameters
Kp | 42038
K| orias |

Compensate for gravitational load []

¥ Control settings
I Exteral reference
&> Application settings Current controller filter [ ]
<f Mation settings +  Test parameters and protections

= Fieldbus settings

Reference type |Step

&\ Protections and limits r T T T T T T T T T 1 Test current 176 A
a 1 2 3 4 5 & 7 8 9 10 5
4 /% Controllers o Overcurrent 8472 A
AquisitionTime [ms] - |
2 Automatic tuning Test time n =

Current_Reference (4] Voltage_Reference [V]
——

%% Wanual tuning & Test S —
—— Test.donel

Figure 4.25 — Advanced tuning tabs
The Advanced tuning tabs includes 3 pages:

- ldentify — displays the identified data, used to tune the respective controller and allows changing
the identification method with the purpose of repeating the identification procedure.

- Tune — displays the computed controller parameters and the estimated controller answer. It is also
used to start the respective controller tuning procedure again.

- Test — allows testing the respective controller response and change the tuning parameters.

For the best system performances, the tuning must be performed with the load connected to the motor.

4.11.2 Manual tuning & test

This option allows running a current, speed or positon profile and adjust the active controllers parameters,
while checking the system behaviour, through the logger or scope tools.

S0 5% Manual tuning & Test @

Untitled project

4[] Untitled application - [2] Scope @ 2 HB Ciifrait Speed  ® Position -
:J Autoscale  [] Persistance &) Test parsmters
LR YT e Time base: 100ms = Plot type
+ Homings Cursor_1: 200.00000 Reference type
Cursor_diff; 100.00000
Functions g | v § Movement type

1) Interrupts 5 Position increment

AM Tables bt 1 Slew speed
Acceleration rate

Quick setup Advanced setup

Wit before next move 500

Multiple cycles [
® Mechanical configuration = i e BT A
. | Motor Speed_Reference: Movemelit:Gre praule
3 Motor Cursor_1: 0.00000

Cursor_diff: 000000
Offset; 1000 rom s

i Inputs / outputs 1 [=1[+] seopmeaiv il
i

2 Control settings

o ~  Current controlier
T} Feedback

9.9908
071043

Compensate for gravitational load

il Bxtemal reference = :
Current controller filter

Offset: 1000 rpm

1 Application settings

oy 1 [=1[+] soorpmsaiv DN €l it
</ Motion settings
== Fieldbus settings 2
g |l +  Gain scheduling
\ Protections and limits
. Type Off
a g2 3

) Automatic tuning

%8 Manual tuning & Test

Figure 4.26 — Manual tuning page

The current and speed controllers are Pl type (u(t) = kp * e(t) + ki * fot e(t)dt), while the position

controller is PID type (u(t) = kp * e(t) + ki * fots(t)dt + kd * dz_?))-
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The controllers response characteristic (overshoot, rise time and steady-state error) are related to the Kp,
Ki and Kd constants as follows:

- increasing Kp will result in increased overshoot but with reduced rise time and steady-state error;

- increasing Ki will result in increased overshoot and slightly decreased rise time but will drastically
reduce the steady-state error while increasing the chances for oscillations (in an idealistic system
where the output voltage will never saturate, the Ki can eliminate the position error);

- increasing Kd will result in increased rise time but with reduced overshoot (the steady-state error is
not affected by Kd).

Overshoot
. . ; Steady—State Error
Rise time +'
ise ti +m

— Settling time —

response (red)

Set point (blue) and controller
S A

v

Time

Figure 4.27 - Controllers response characteristics

The controllers tuning represents the last step in the setup process. Once it is ready, the setup can be
downloaded to the drive, preparing it for the next step (TML application programming or master operation).

4.12 Download the Setup to the drive

The setup can be downloaded to the drive, using the Write setup to drive option in the Application menu
or using the ribbon button, marked with a red square in the below image.

® EasyMotion Studio |l - Untitled project
Praject Communication Tools  Control panels  Utilities  Options  Help

W 1 New lof @ = m i § = ; @ []Workoffiine Setallappsoffine 0 2 b ©

" abe
+ Rename

Applicati 71 Duplicate (2) Automatic tuning &
4

Autnmatic tuninn | Aduanred tuning - Current | Advanced tuning - Speed | Advanced tuning - Position

New
Open
“ b Run F5 Save as e & Motor speed, Reference & Motor current = Display in internal units {IU) I:l F A =
© Stop Program *  Read setup from drive T
: Alizar, ke = 1 Time base: 200ms »
= Axisoff F3 1 Cursor_1; 680.00000
i Cursor_diff; 200.00000
Reset drive F4 1 ™ RO |
{ = =
Export 3 I | s .
i

Quick setup |! Advanced setup

Figure 4.2 - Write the setup parameters to the drive memory

After the setup is written to the drive non-volatile memory (EEPROM), a reset is required to activate it.
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5 Drive programming

The Technosoft drives and intelligent motors can work as standalone devices or as slaves in a CAN
(TMLCAN or CANopen) or EtherCAT network.

When the drive / intelligent motor is used as a standalone device or when the application functionality is
distributed between the master and the Technosoft drives / intelligent motors, a TML program is required.

The TML program can be developed using the modules in the Motion branch and stored to the drive as a
TML program or functions. Some predefined homing methods and interrupts are also available.

The modules in the Motion branch are described in the Help topics: Help | Help Topics | Application
Programming | Motion Programming with built-in Motion Controller.

As the drives / intelligent motors programming with EasyMotion Studio is graphical, the TML code is
generated automaticity by the wizard windows behind the modules in the Motion branch.

Project  Application  Communication  Tools Control panels  Utilities  Options  Help
LDheEEE 2 e B = § e Work offline Setall apps offiine ™
4 | || Untitled project /7 Trapezoidal Profiles Search 0/0 /™ Trapezoidal Profiles &
4+ £ Untitled application - 2 A S Curve "
- &t P 2 o £\ Trapezoidal Profiles B @ posttion O Absolute
etup J/Pasition profile o . .
) Speed @) Relat Addit
4 /M Motion Pyt CACC = 038197: //acceleration rate = 12001rad/s"2] s S petatie || nddinis
CSPD = 33.33333; //clew speed = 1000[rpm] F— -
[ Homings - External CPOS = 20000L //position command = 10[rot] celeration rate | 1200 | radfs"2
Bt Functions 75 Hectmnic Geanng CPR; //position command is relative o0 Slewspeed | 1000 | mpm -
MODE PP: Position increment 10 ot -
[z} Interrupts 1y Blectronic Camming TUMT; //set Target Update Made 1 0
L[] CAM Tables Motor Commands ﬁ:?x:l’ﬁ‘,,”;;gx"";d‘m “ g @ Generste new trjectory starting from actual values of position and speed reference
Memory settings F Position Triggers — ) Generate new trajectory starting from actual values of load/motor position and speed
3t Homing =
T Contouring = gl
T Test ® Position O Absolute
. i i
e ) Speed ® Relative [ Additive
Pl Jumps and Function Calls Acceleration rate 1200 rad/sh2
=] Inputs / outputs Slew speed 1000 rpm =
18 16-bit Integer Position increment 10 rot =

32 32 bit Long or Fixed
¥~ Arithmetic

® Generate new trajectory starting from actual values of pesition and speed reference

() Generate new trajectory starting from actual values of load/motor position and speed
®% Data Transfer Between Axes

(® Update immediately [] Wait until mation is completed
B Send Data To Host

) Update on event
Hist Miscellaneous

¥ Interrupt Settings () Setup motion data, but don't start execution

bt Free Text

oK Cancel Help

Figure 5.1 — TML code example generated by the Trapezoidal profile wizard

More details on the TML instructions can be found in the Help topics: Help | Help Topics | Application
Programming |Technosoft Motion Language.

TML program example

Move the load relatively, for 1 rotation, using a trapezoidal position profile, wait 0.5 seconds and return,
using an S-Curve profile .

Position [rot]
1} /
//

0F i
e _ i : i ? tis]

Trapezoidal : Wait event | S-Curve !

profile : (0.5s) § profile i

< »id bt ]

Figure 6.2 - Required movement profile
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Step 1: Use the Trapezoidal Profile module, to insert the required position profile.

32 32-bit Long or Fixed

(® Generate new trajectory starting from actual values of position and speed reference
%4 Arithmetic - o - - R

Apphza‘lioniree r 3
4 | | Untitled project /™ Trapezoidal Profiles Searth 0/0
1 Unii it ASG (
el :l Untitled application - [2] urve ~ idal Profiles 1%
5 Setup T J{Position profile e
4 'M Motion r?m PVT CACC = 0.38197; //acceleration rate = 1200{rad/s*2]
= CSPD = 16.66667; //slew speed = S00[rpm]
[ Homings - External CPOS = 2000L: //position command = 1frot]

[B Functions 94 Electronic Gearing CPR; //position command is relative x
MODE bP: 4
5] Interrupts [y Electronic Camming TUM1; /fset Target Update Mode 1 -

[ CAM Tables ® Motor Commands UPD: {/ execute immediate
IMC; WAITE // wait for ¢ i )

Memory settings F Position Triggers -
ﬁ Homing &
T4, Contouring Trapezoidal Profiles.

T Test ® Position ) Absolute b
14 Events ) Speed @) Relative || Additive =3
M Jumps and Function Calls Acceleration rate | 1200 | radis2 O
=1 Inputs / outputs Slew speed | 500 1 pm v &
16 16-bit Integer Position increment | 1 rot - |
=]
il

" () Generate new trajectory starting from actual values of load/motor position and speed
Data Transfer Between Axes

E«d Send Data To Host

(8 Update immediately [/ Wait until motion is completed

- () Update on event
ISt Miscellaneous £

& Interrupt Settings
et Free Text (L) Setup motion data, but don’t start execution

oK Cancel Help

Figure 6.3 - Insert a trapezoidal position profile

The Trapezoidal Profile wizard dialogue allows you to set the motion type (absolute or relative), the motion
profile parameters (the acceleration, speed and position commands) and the trajectory generation strategy.

Step 2: Use the Events module to insert the 0.5 s wait time.

/7 Trapezoidal Profiles

4 || Untitled project Search o/
4 T Untitled application - [2] S 5 Curve 7 Trapesoidal Profiles B
S Setup Mot {/Position profile a3
WA Moten l?m T CACC = 0.38197: /facceleration rate = 1200[rad/s"2]
CSPD = 16.66667; //slew speed = 500[rpm] T
[ Homings [~ External CPOS = 2000L; //position command = 1[rot]

CPR; /{position command is relative
MODE PP; x
TUM?; /fset Target Update Mode 1 =

‘Eg Electronic Gearing

]ﬂ Electronic Camming

1
-l‘- Functions
L[F] Interrupts
B

[ cAM Tables © Motor Commands UPD; // execute immediate

Memory settings F¥ Position Triggers :(M,C;:A:!: i bt ot e ietn E
m BT I3 ;’!Deﬁn: event: After a wait time equal with value 0.5 s ®
T!"\ Contouring RT 500L; i : $ Rud
T Test WAITY; // Wait until the event occurs e
MJ Jumps and Function Calls = '
= Inputs / outputs ’;QI:
18 16-bit Integer After a wait time . . fan
32 32-bit Long or Fixed @ Vaboa: | oE S = r @'
%2 Arithmetic After a wait time equal with © Variable 3 B
Data Transfer Between Axes ok Help ;?]P

8| Send Data To Host

HIEC Miscellaneous
& Interrupt Settings
it Free Text

Figure 6.4 — Insert a time event

The Events dialogue, allows setting the drive to wait for a condition or even stop the motion when the
respective events occurs.

The available events are:

» When actual motion is completed » Function of reference
» Function of motor or load position » Function of input status
» Function on motor or lad speed » Function of a 32-bit variable value
> After a wait time
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Step 3: Use the S Curve module, to insert the returning profile.

4 | | Untitled project /\ Trapezoidal Profiles Search o0

L E untted application - 2 [Ascme | 2
1 Untitle application - [2] T\ Trapeaonlal Profles =
S Setup A PT /{Position profile
4 M Motion I?QD PVT CACC = 0.38197; /facceleration rate = 1200[rad/s*2] 1
. CSPD = 16.66667; //slew speed = 500[rpm]
|+ Homings - External CPOS = 2000L: //position command = 1rot]
[F] Functions %€ Electronic Gearing CPR; //position command is relative
MODE PP; x
2] Interrupts [ Blectronic Camming TUMT; //set Target Update Mode 1
[£] CAM Tables & Motor Commands VI, £ extoate v dlile.
IMC; WAITY; // wait for completion j
Memory settings ? Position Triggers
- 104 Events ™
1 Homing | //Define event: After a wait time equal with value 0.5 s
T4, Contouring IRT 500L;
WAITY; // Wait until the event occurs
T Test ra
A% S Curve
lex Events T e 24
TERK = 596L; // jerk = 2013.35[rad/s*3]
Pl Jumps and Function Calls CACC = 038197, /{ acceleration rate = 1200[rad/s"2] B
= CSPD = 16.66667: // slew speed = 500[rpm] :
= Inputs / outputs CPOS = -2000L; // position command = -1frot] &
168 16-bit Integer CPR; // position command is relative [y
7 MODE PSC;
32 & %
£ Ck ity SRB ACR, OxFFFE, 0x0000: // Stop using a S-curve profile & .
*2 Arithmetic UPD; // execute immediate B g
IMC: . i 3
9% Data Transfer B A IMC; WAIT!; // wait for completion
Esl Send Data To Host

MISC Miscellaneous

) Absolute ® Relative

& Interrupt Settings
Jerk 2013.35 rad/s"3 ¥
<t Free Text

Acceleration rate 1200 radfs*2 =
Slew speed 500 pm b
Position increment -1 | rot X

(8] Decelerate at STOP command with limited jerk (S-curve speed profile)
) Decelerate at STOP command in shortest time (Trapezoidal speed profile}

(®) Update immediately [+] Wait until motion is completed
) Update on event

(Z) Setup motion data, but don't start execution

oK Cancel Help

Figure 6.5 - Insert an S Curve profile

Compared to a trapezoidal position profile, the S-Curve profile allows setting a “jerk” parameter too. This
imposes how fast will the acceleration increase from 0 |U to the imposed value.

A detailed description for all options and parameters in the modules dialogues can be found in the help
topics, that can be opened by clicking on the Help button in the respective module dialogue.

Step 4: Save the project and run the TML program

® EasyMotion Studio Il - Untitled project

Project  Application  Communication Tools Control panels  Utilities  Options  Help
[ WA e 2w @ £ % @ []Workoffline Setall apps offiine.  * & 0 F £ K
Figure 6.1 — Project “Save” and TML program “Run” buttons
The project can be saved using the Save option in the Project menu or using the pictogram in the ribbon.
The TML program can be started using the Run option in the Application menu or using the ribbon button.

After running the program, the motor will start performing the programmed motion profile (do 1 rotation in
the positive direction, wait 0.5 s and them perform 1 rotation in the negative direction).

For more examples see the Application Notes on our website (link).
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6 Motion evaluation and application debugging tools

EasyMotion Studio Il includes a series of control panels, a Logger and a Scope that can be used to check
the motor/load movement or to monitor, control and debug the TML application.

There are also some tools (Binary code viewer, Command Interpreter, Memory View and Output dialogue)
that can be used for an advanced application/drive functionality check or debug.

@ EasyMotion Studio || - Untitled application ® EasyMotion Studio Il - Untitled application

Project  Application  Communication Tools ReGULGEUISE Utilities  Options  Help Project  Application  Communication GLISN Control panels  Utilities  Options  Help

H O (=] Lﬂ] \1 [ o & 1_Motion_Status Ctri+1 B b (=] Lﬁ] 1 B B 2| Binary code viewer Ctrl+B & &
2_Drive_lO Ctrl+2 @ Command interpreter Ctrl+l
@pplication]iiee e 3.CANopen_Status Ctri+3 dpplicationitice T F mm Memory Crl+M
4~ |, Untitled application A 4 CANopen Objects Ctrl+4 4| | Untitled application @ Qutput larch
4 £ untitled application - [2] s 5 Drive Status Ctrle5 4 7| Untitled application - [2] B Logger CirisL
8 &y ™ add Control Panel.. H e B scope Ctrl+E
g U M Add Control Panel from fik.. + ey M vt
L4 Homings g Delete Contral Panel... r |[i] Homings 0~ External
LIF] Functions ] Multi-axis settings L[] Functions %4 Electronic Gearing
L[z Intermupts Lﬁ Electronic Camming L] Interrupts IZ; Electronic Camming

Figure 7.1 — Available control panels and tools

A detailed description of the evaluation tools is available in the EasyMotion Studio Il Help topics (Help | Help
topics | Evaluation Tools ...).

6.1 Control panels usage

EasyMotion Studio Il includes the following pre-defined control panels:

Motion Status - displays details related to the load position and speed plus the motor current;
Drive 10 — displays the drive digital inputs & outputs status plus the analogue inputs level;
CANopen Status — displays the CANopen machine status;

CANopen Objects - display the value of most important CANopen objects;

Drive Status - displays the bits values in the SRL, SRH, MER, DER and DER2 registers.

VVYVYVYVYYV

The default control panels content can be edited by right clicking on a control panel surface and choosing
the Customize option.

It is also possible to create a new control panel from scratch or import/export an existent one, using the
options in the Control panels menu.

1_M01i0ﬂ_5tatu5 e e e R S s R

Lo e LD Utilities  Options Help

_ 1_Motion_Status Ctrl+1

2 Drive_IO Ctrl+2

3_CANopen_Status Ctrl+3

| Start all control panels (F7) 4 CANopen_Objects Ctiled
| customize I 5_Drive_Status Cr+5

Add Control Panel from file..,

Delete Control Panel... LA
Rename i

Export to file... Multi-axis settings

Figure 7.2 - Control panels options

Using the communication to get the information, the values displayed in control panels are not updated in
real time. For real time and synchronized results, use the Logger or the Scope tools.
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6.2 Logger usage

The Logger configuration and operation can be done through the buttons in the Logger ribbon or using the
menu that opens when right clicking over the Logger surface.

! OFF .

0.8+

0.4+

P

= Dark mode

Right ¢lick menu &
m

Variables

Setup

v Light mode
Arrange L2
Save plot

Import

T T

1000 1500
AguisitionTime [ms]

Target_Position [rot]

MEENOGIATR ST EMDM IR

Load_Position [rot]
I

06

T T T

1000 1500 2000
AguisitionTime [ms]

Current_Reference [A]

AN RN At TR

Motor_Currert [A]
I

Figure 7.3 — Logger configuration and operation options

The first step in using the Logger consist in choosing the variables and setting the acquisition parameters.

Variables &

Data logger active in
Position/Speed control loop
[] Current control loop

Variables

Acquisition buffer
Start address (hexa)

Size (hexa)

Save logged data at every | 1

W EEs e bl £
Buffer space = =
Co40 Acquisitions no. (decimal) | 2_6_0_0 |
3FBF Free buffer space 708 Waords

i Control loop sampling(s)

Drawing mode |

During upload (slower) et |

! Target_Position
Load_Position
Current_Reference
Motor_Current

Remove

Remaove all

Figure 7.4 — Logger acquisition menu

Remark The Logger mechanism uses the RAM memory of the drive to save the points, so it’s very accurate
but can save and plot only a finite number of points due to the relatively small memory size.
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The Setup option allows selecting the variables that will be plotted in each Subplot and parametrizing them.

Logger setup &
@l Subplot1
= | Traces list
Y Axis Variable Y Axis Unit Y Axis Type X Axis Variable ¥ Auis Unit Colour Style Size Preview
O ‘ Target_Position v I rot v I Left ¥ I AquisitionTime “ ms ‘ _ oo Solid ¥ I 1 ~
[0  Load Position ] ot v et v AquistionTime | ms | NN - Soid  v| 1 v
Add Remave all
»  Settings
Name | | X Axis Label | Grid
. . v . | X Auis logarithmic scale
¥ Auis Variabl tionTi v LeftY Ais Label L
S s % Sl :::'! [] Left ¥ Auis logarithmic scale
X Ao Unit | ms x| Right ¥ Axis Label | | [] Right ¥ Auxis logarithmic scale

Figure 7.5 - Logger setup menu

The data acquisition starts automatically when running the TML application but can also be triggered
manually, using the Start button in the Logger ribbon.

Logger @ Upload completed
Analyse | OFF o i Snap on paint [_] Analyse | OFF
0.6
1
04
0.8
0.6 224
0.4+ o
0.2
02
o
-04-
r T T T T T
0 05 1 15 2 25 xled
AquisitionTime [ms] AquisitionTime [ms]
Target Position [rof] Current_Reference [A]
e e
Load_Position [rot] Metor_Current [A]
] e

Figure 7.6 — Logger operation options

The Upload data button in the Logger ribbon will start the plotting process, while the Stop data upload
option stops the uploading process, keeping on the Logger just the portion of the recording that was
already plotted.

oo @ B Upndeg CrTace o ¢ wo

Figure 7.7 — Logger uploading cancelation

The plots can be saved, using the Save button in the Logger ribbon, as a Logger files (*.Igs), a text file
(“*.txt”), an image (“*.png”) or as an Excel files (“*.csv”).

The Logger options and its functionality it is also detailed in the related help topics that can be open from
the main Help menu or by clicking the “?” sign in the Logger interface.
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6.3 Scope usage

Working as a 4-channels oscilloscope, the Scope tool can be set to monitor the real time evolution of
different variables, parameters, registers or inputs/outputs status.

The Scope setup page can be accessed through the button in the Scope ribbon or using the right click
menu and allows configuring the 4 available channels and setting the acquisition and triggering parameters.

Scope setup & Sl £]
+ | Channel selection 9]
¥ axis source Variable Variable bit Y Axis Unit Units/div Offset Group Referenc  Colour Style Size Preview
[ | Variable *| |TargetPos v | | rot ¥ | 1rotdiv ] 0 |rot |Position *| - |sold v |2 v| ——
[ | Variable | |Load_Posit v | | rot ¥| | Trotdiv 2| | 0 |rot [Posiion ¥| [ [HM~| |Solid v| | 2 ¥| ——
Add Remove all
+ | Aquisition time settings +  Trigger settings
Time base operating mode | Normal - Source type | Variable “ | Target_Positic ¥ |
Time/div | 200 ms 2 Level 0.001 rot |
Cursor colour _ - Slope | Rising .
Measure type DIffEfEﬂCE | Mode | Normal |
Horizontal position o 1%

Figure 7.8 - Scope Setup window

The data acquisition starts when pressing the START button, in the Scope ribbon, and the information is
updated continuously until the acquisition is stopped, using the STOP button in the Scope ribbon.

Scope @ I:l""” &l £] Scope @ EAE 2 e

Autoscale [ Persistance Autoscale [ ] Persistance
v
A Time base: 200ms . 1 | ; Time base: 200ms N
Cursor_1; §00,00000 \ | Cursor_1: 440.00000
I s e A B e S R R e S| Cursor_diff: 200.00000 E -1 -1 tr-1---r 1 Cursor_diff: 920.00000 E
Load_Position: i | | Load_Position: i
| It N AN | N P Cursor 1: NaN B | e el F e AR ! SR R S S S Cursor_1: 5.00000
Cursor_diff: NaN T B /— Cursor_diff: -5.00050
Tr-"1 """ T17""""" 1" " T""17 "7 "1 " "T 77 Dzmﬂdi\' 1Tr "7 T U R Y 2 EerDt"ﬂiv
Al oo do L .- [ Target_Position: LA Do N ot/ o] [ Target_Position:
Cursor_1: NaM 1 H Cursor_1; 5.00000
¢  Cursordiff; NaN ] | | ,  Cursor_diff: -5.00000
2rotidiv H H 2rot/div
(1] ; ; L]
[ Al AU N (P S U N D A |1 RS N S S AN EUDR DU SR PN R
v I
[ Al U N (P Y (P A D A [ ) R [ X N AN (U N D
T T T T T T T T T T T T
X 4971831 ¥ Left: 1.963696

Figure 7.9 - Motion evaluation using the Scope

The plot scale can be changed on the fly using the “-“ and “+” buttons in the Scope legend or the “Autoscale”
button.

For simple measurements (value or difference), 1 or 2 cursors are available. They can be activated and set
though the Acquisition time settings group box in the Scope setup page.

The graphs can be saved, using the Save button in the Scope ribbon or the Save plot option in the right
click menu, as a Scope file (*.0sc2), a text file (“*.txt”), an image (“*.png”) or as an Excel files (“*.csv”).

All the Scope options and functions are detailed in the help topics that can be opened from the main Help
menu or by clicking the “?” sign in the Scope interface.

sad
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6.4 Advanced tools for application and drive functionality check or debug

Command interpreter Command interpreter

) ) THML> ?APOS
The Command Interpreter tool allows sendlng on-line ||aros (1onggexe228) - 4835 (BxepEEBFC3)

TML commands to the online drive(s) or intelligent
motor(s).

This tool can be used to set or get TML data: registers,
parameters and variables or to display memory
locations. ® [ | T>|csPD = 1.3

Figure 7.10 — Command interpreter overview

Output view

#® [ Outputlevel Traffic - Show unrequested messages

The Output widow allows checking the traffic on the | .o e e o s e oo oo resovo oo or o=

: - . 16:20:47 Bytes Read : @C -
RS232 line and see the foIIowmg messages: 16:20:47 Bytes Read : @@ 21 EO @@ 27 73 00 @9 9@ 9@ 90 0@ BO

16:20:47 Bytes Write : @8 @0 2@ 99 @4 @3 65 90 @8 24

- error messages 16:20:47 Bytes Read : 4F
. 16:23:83 Bytes Mrite : ©8 @@ 2@ B@ @5 8@ 21 @2 28 28
- warning messages 16:23:@3 Bytes Read : 4F
_ H 16:23:83 Bytes Read : @C
R8232 traﬁ:lc 16:23:83 Bytes Read : @@ 21 B4 @5 @@ 28 02 28 @F (3 2@ 28 a2
- unrequested messages -

Figure 7.11 — Output view overview

Memory

The Memory window allows viewing or even modifying Alics DatafIR1 2 Rete=v)
the contents of the Technosoft drive's and intelligent 4000 | 649C | 23BF 4011 2398 4009 74CO  09C0 4009
motorls EEPROM memory 0404 5A57  FFFF 2000 0020 7484 0ZFE 400D
' 0102  24A2  TA3B 0000 24A0 5555 | 0021 @ 249E
. . . L 2710 | 0000 5909 FFFF | 2000 5909 BFC1 8701
Remark As this feature is a very low level function, it is 5009 FFFF | 4000 0108 700F 0408 | 70B9 | 02C2
NOT recommended to modify the memory contents 012C | 0000 | 0408 | 26D2 | 0096 0000 2442 7A3B
without a deep knowledge of the use made by the ﬁ?‘s 34023 :;: ';E'f:: ;‘Es msmz ‘:F’E‘E’ ii
Techfvosoft d.r/ve or /ntell/gent motor of each memory 0108 | 700F | o408 | 7085 | 02cz | 012¢ | 0000 | 0408
location you intend to modify 7400 4011 0001 | 0000 | C800 0002 0000  OOOA
C800 0002  0OO0 | 000A | CBOO 0003 0000 OO0O0A

Figure 7.12 — Memory dialogue overview

Binary code viewer

The Binary Code Viewer tool offers a quick way to program the host for exchanging messages with a
Technosoft drive or intelligent motor. This tool shows how to encapsulate a TML command for all the
communication types and the supported protocols. It will display the contents of the messages that needs to
be sent and the expected answer, if it is the case.

S

2% BF F@ E@ @5 @@ 1@ @2 28 F6 4F BC 22 10 B4 @5 @F F@ @2 28 12 34 20 20 44
28 BF F@ BO ©5 @@ 19 82 2C FA 4F BC 9@ 10 B4 @5 OF F@ @2 2C 12 34 20 90 48
B8 BF F@ 24 9E @7 D@ @0 2@ AB 4F
24 BF F@ 21 @8 eC 4F
Show binary code

Protocol Sender Destination Simulate answer

® RS 232 ® Relay ® s Type a simulated value (hexa) returned by the drive in case of query 1234

) RS 485 ) Host O Group messages: ?, 77

) TMLCAN () Broadcast Select an axis from the group to simulate the answer in case of query 23

: 77
O TechnoCAN SRR
O TML D 1 D [255 Help

Figure 7.13 — Binary code viewer overview

The advanced tools are detailed in the EasyMotion Studio Il help topics (Help | Help topics | Evaluation
tools ...).
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7 Miscellaneous — Project archiving and restoring

For project storring or transfer purpose EasyMotion Studio Il includes an Archive and a Restore option.

(8) EasyMotion Studio Il - Untitled project — u] X
Application  Communication  Tools  Control panels  Utiities  Options  Help
W New QL OE & o m e m @ @ B £ £ O Workofine setalappsofine /* £ b O £ X L
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el Save i L
e Saveas inlapezoktal Frcles Search 0/0 | /™ Trapezoidal Profiles @
= htion - ASE .
B Archive on=l e 14 Jumps and Function Calls | & B | @ posiiion @ Absolute
() Restore #Apr Loop_01: //Define label Loop_01 O Speed O Relative [ | Additive
Recent projects  + M v /7 Trapezoidal Profiles 1
@ o i 0~ External J{Position profile 1 Acceleration rate | 149990 | radfs’2 -
ose ;
CACC = DAT746; /facceleration rate = 1498.99]rad/ 5
[ Functions $§ Electronic Gearing ) SESHRRIE Ira = Slewspeed | 1000 | rpm
B toterrupts 1#, Electronic Camming CSPD = 3333333; //slew speed = 1000[rpm] hasRion toreach 5 i =
[~ CPOS = 10000L; //position command = 5lrof] -
[E] CAM Tables ® Motor Commands CPA /f postion carmiandl i sbsolite g @ Generate new rajectory staring from actual values of position and speed reference
Memory settings F Position Triggers MODE PP; () Generate new trajectory starting from actual values of load/motor pasition and speed
L Hori TUMT; //sst Target Update Mode 1 ™
Homing UPD; // execute immediate ® Update immediately [ Wait until motion is completed
A Contauring IMC; WAITY, #/ wait for i O upatsorisisnt
T Test Ics Events bE
T //Define event After a wait time equal with value 0.3 5 ey 5] -
1o Events IRT 300L: ¥ () Setup motion data, but dor't start execution
74 Jumps and Function Calls WAITE // Wait until the event occurs [E]
= Inputs / outputs SScuve oy
18 16-bit Ineger TIERK = 1500 // jerk = 10018:81[rad/s*3]
= CACC = 0.47746; J/ acceleration rate = 1499.99]rad/ @
32 32 bit Long or Fixed sA2) =
e CSPD = 33.33333; // slew speed = 1000[rpm]
= CPOS = 0L // position command = O[rof] I
Data Transfer Between Axes CPA; // pesition command is absolute
B} Send Data To Host MOpoESE :
SRB ACR, OxFFFE, 0x000C; // Stop using a S-curve
Mt Miscellaneous profile
% Interrupt Settings UPD:; // execute immediate
IMC; WAITY, // wait for completion
ot FreeText
10 Events
/{Define event; After a wait time equal with value 0.3 s
IRT 2001 Y L
SetuplD 8497BL | POS4808 MY-CAN | /N ZKS501 | F/W F514L | Asis 2 | Online

Figure 7.1 — “Archive” and “Restore” options

A project archive (file extension “*.e2pf”) can be created by choosing Project | Archive. The project archive
includes all the project information, the Logger settings, the control panels and other custom files too. This
can be used to create a back-up or to transfer the project to other PCs.

The Restore option extracts the “*.e2pf” archive content and restores it as a full EasyMotion Studio Il project.
The restored project is identically with the one from where the archive was created.
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