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1 About EasyMotion Studio

EasyMotion Studio is a software that allows the setup and motion programming of Technosoft intelligent
drives and motors. The output of the EasyMotion Studio 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 component contains all the information needed to configure and parameterize a Technosoft
drive/motor. This information is preserved in the drive/motor EEPROM in the setup table. The setup table is
copied at power-on into the RAM memory of the drive/motor and is used during runtime.

The motion component contains the motion sequences to do. These are described via a TML (Technosoft
Motion Language) program, which is executed by the drives/motors built-in motion controller.

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

2 Getting Started

A demo version of EasyMotion Studio can be downloaded from Technosoft web page (see this link).

The demo version of EasyMotion Studio can be converted to a full version by introducing a valid license
number in the menu command Help | Enter registration info...

@) EzsyMotion Studio Registration Info X
Project Communication View Help
DeH| & 88 ks Help Topics » | Name:i
Getti tart: ey
ity Sttt Organization: I

About EasyMotion Studio...
Enter registration info... Serial Number: ' - | : | - ||

Check Updates [« | Cancel |

Figure 2.1 - Enter the registration info

After the software 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:

- a CANopen master (in case of the CANopen drives);

- an EtherCAT master (in case of the EtherCAT drives);

- thedrive’s built-in motion controller executing a TML program developed in EasyMotion Studio;

- a TML_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 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 Establish the communication with the drive

The drive connection to the PC can be done in one of the following ways:

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

2. Using the Technosoft Ethernet to RS232 adapter;

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

4. Using Technosoft Ethernet to CAN adapter

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

Once the drive connection to the PC is done, the system can be powered ON, to start the commissioning
part, using the EasyMotion Studio software.

Use the Communication | Setup menu command to check / change the PC communication settings.

(@ EasyMation Studio =
Project  Communication  View Help
Setup... || % al a8 3 | 5K =

D=
Refresh
W Wark Offline Ctrl+ O

Figure 3.1 - Communication pop-up menu in EasyMotion Studio

The Communication Setup dialogue will open, allowing to select and configure the communication
between the PC and the Technosoft drives/motors.

Communication Setup

Channel Type: |R5232
CAM Protocol: |TMLD’-\N [CAM 2.0B, 29-bit identifiers]
Port: |COM1

Baud Rate: |115200 v

Azig |0 of drive/mator connected to PC is: |autodetected

Advanced...

L«
L [l 1]«

ok | Cancel | Help |

Figure 3.2 - Communication Setup dialogue

The detailed description of the fields inside this dialogue is included in the help topic that opens when the
Help button from the Communication Setup dialogue is pressed.

After the communication parameters are set, if the Work offline option is unmarked and the dialogue is
closed using the OK button, EasyMotion Studio should display the “Online” message in the status bar plus
the axis ID of the connected drive/motor and its firmware version. Otherwise the “Offline” message is
displayed and a communication error message is returned, explaining why the communication failed

Ready Online |AxisID 2 5/N OH4071 |Firmware F309M

Figure 3.3 - Status bar indication when the communication with the drive succeeds

Remarks:

1. When first started, EasyMotion Studio tries to communicate via RS-232 and COM1 with a drive
having axis ID=255 (default communication settings). If the drive has a different axis ID, select
Autodetected option in the Axis ID of drive/motor connected to PC field from the
Communication Setup window.

2. If the drive is connected to the PC through an USB to RS232 adapter, is recommended to access
the adapter proprieties (in the Windows — Device Manager dialogue) and set the Latency Timer
to 1 ms. This will improve the communication speed.

3. [If this drive is part of a CAN bus network and the PC is serially connected with another drive, use
the menu command Communication | Scan Network to see the visible drives Axis IDs.
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4 Create a new project

EasyMotion Studio starts with an empty window from where the user can create a new project or open a
previously created one. The same options are also available in the “Project” pop-up menu.

@ EasyMotion Studio EI@

Project Communication View Help

(= X

Citew

TECHNOSOFT

Ready Online |AxisID 2 5/M OH4071 |Firmware F309M

Figure 4.1 - Create a new project

Pressing the New button will open a small wizard that allows you to select the axis for which you want to
create an application or change the communication settings.

r
(6] = =] =
Project  Communication  View Help

e

0O =

Communication Setup

Communication settings
[ wark offine

Channel Type: |RS232

CaN Protocol: |TMLE.~'-\N [CaM 2.0B, 29-bit identifiers)
Port: [COMS

Baud Rate: | 115200

Axig |0 of drivedmaotor connected to PC is: |autodetected

Communicate with drive/maotar; |connected to PC

Advanced...

Check communication
Communication status

Communication test with motor/drive having axiz 1D 2 succeeded!
The current firmware version is FH03k

I L1l
t e |

Ok, Cancel Help |

Ready Online |AxislD 2 3/N OH4071 |Firmware F309M

T T TOETRr T YT T TP TPy T T T YEn

Figure 4.2 - Chose the Axis ID for which the new project will be will be created

If there is not a drive connected to the PC or if you want to start the project being offline, you can check the
Work Offline option in the above dialogue and continue to the setup, by pressing the OK button.
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The next step in wizard allows to choose the drive and the motor technology

FE— =l
Project Communication View Help
leH & 28w ER X A e =k
E New Project X
Axis number: s
Definerload setup data
il = —
E J : I
1. 1POS Drives > IMOTIONCUBE -3
= 2. iMOT Intelligent Motors > iPOS1600 »
I 1 3. Other Drives 3 iPOS2401 H
= [ 4 Udrive > iPOS2602 »
'ﬂ—f—?'{—i—l W’ iPOS3604 > iP0S3604 BX-CAN >
e |% iPOS4308 » iPOS3504 HX-CAN >
Z0pen 1= !| iP0OS2010 ¥ iP0OS3604 MX-CAN >
| | iP0O58020 > iPOS3604 VX-CAN ] Erushed Motor
iPOS3604 VX-CAT » Brushless Motor
|i&’\ Brushless Motor with only Linear or Digital Halls
/ o -3 Stepper Motor
Upload from
Drive/hotor
Close
Ready |Online |AxislD 2 S/N OH4071 |Firmware F309M

Figure 4.3 - Drive and motor technology selection

When you start a new project, EasyMotion Studio automatically creates a first application. Additional
applications can be added later with the New, Duplicate or Insert menu commands under Application menu.

The Project windows contains the project tree (on the left side). The default name for the project and
application are “Untitled”.

() EasyMotion Studio - Untitled = =@
Project  Application Communication View Control Panel Window Help
DEEH s §8RkFH. Y@@ | Ffaad XT8N BT
i : {.. [ N [.. o _[.. et o
[ Project = =R :|
=1 B Untitled . . i [y =
[EW=:l Untitled Application] Application General Information ||
B%l‘ | 5 Setup [
= = M Motion Application ID: L|

0 Homing Modes
[ Functions Axis number: |2 ~|  Memory Settings...
[ Interrupts

&) CAM Tables

Drive: iPOS3602 VX-CAN
0 Compatible Product IDs: P028.001.E001

Firmware ID: F509L
Setup ID: 2A0D
0 E2ROM: 4096 words
RAM: 2000 words
Motor:  M171 =
0. Type: Brushless, Rotary

Sensors:

Load Position: Not present =i

Motor Position: Incremental Encoder on Feedback i
0. drive is controlled by a CANopen master. || [ == |
| 0x00 = CANopen Mode | v
< >
Ready Online [AxisD2  [iPOS3602 VX-CAN [S/N OH4071 [Firmware F509M [SetuplD 2A0D

Figure 4.4 - Project window

The application has 2 components: Setup and Motion. The Setup allows to perform/edit the drive and motor
setup, while the Motion, allows to build the TML program.
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5 Drive and Motor setup

In the Project window, select “Setup”, to access the setup options.

I Project =N
= B Untitled ~
= Untitled Application Setup
5
El M Motion Define/Load Edit Save
[0 Homing Modes
[ Functions T — - T
(31 Interrupts ! o f I E
[ CAM Tables L | —
Save Az
DNew YWiew / Modify £
——r
|
= I
) Import
Download to Jf
E0pen DrivesMot
b ver 1.0|==>|ver 1 1| enter
Load fram a
previous version
= T’
Upload from
Driveshotor
v

Figure 5.1 - Project window

The New button, allows you to change the drive type and/or the motor technology.

The Open button offers the possibility to open a previously saved setup.

The Upload from Drive/Motor button uploads the setup from the drive memory to the current project.
The Save button saves the current setup on the PC, to be used later.

The Download to Drive/Motor button downloads the current setup to the drive memory.

Press View/Modify button to open the Motor Setup and Drive Setup dialogs, through which the drive and
the motor can be configured.

Contiol mode: Esfeinal relerenoe:

e—— x|
Guidelre smistan! Dasbare [t E_E.B.'::E...l
[5te0 1 Select ymr mokon from. & cistabase, (i s moior does ot nas in any datbce, proceed Heough [ - | ;DI‘I\"U | Mo
F | |8 rewt e s b o s ok sensees b I etber caze, usn the ests hoem the rret ==If| | S
T | e i veibyidetec the motor aned sermoe paramvsben and opeshion L] =t i Hoto
e | [ ~| |Setup
Saymto Use Datsbase | Delsie | Hep | Cancal | tl.l.p
Molor dats Whckot bashz =zar=r
Homnal cusend [T5 5 -]
e i-i\ 3 Tisl Phisss Corrmetors - Moaex b e e W
Pl pair [1 .
iy O . Dietect Narles of Fols P | Jou =
Tovcue combani [0 02 Mt =
=] Liret I kvt stz [10L051 8 |Il|m-. :| .
Line fo bo mchuclorce (0655052 |nH =] o | L B
(e [Fam 257 =] ¥ Mokor it i uriromn Davenctactne [ Danee sciee =
Drabesppied | Banhn iebeqind = =
Molor sensors I t
: ? < s -
Tupe [incementsl Erscoder =] Comnecior [Femdack =l | =l
Hox of bnesiey  [500 I =] Twsi Conmenors | Detnct Husbas of Lines | 51 2
= - ] g B =
I Dighsl Halle 6 | 0 e | 1 = =l
. I
: = [# Pl encoder rputstn | 1024 v | o e bandaih
™ Tempealues (o f i Tranwrenson o oad
I Reveiss encoder counking
Load sensons o
. Traremizson o = Flolay o stay
Tipe. |Hone - 5
J ™ Aol o o |
Linesr to rotam J
7 Linew insa
Satingu
Mokl chiplaceend of |1 ot o
conesponds on led i 1 ot =

Figure 5.2 — Motor and Drive setup dialogs
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5.1 Motor Setup

The Motor setup dialog allows to introduce the motor data and the associated sensors parameters. Data
introduction is accompanied by a series of tests having as goal to check the connections to the drive and/or
to determine or validate a part of the motor and sensors parameters.

Brushless Motor Setup X
Guideline assistant Database =
Step 1. Select your mator from a database. IF pour motor does nat exist in any database, proceed through ]User L] DI‘IVG
all the next steps in order to define your mator and sensors data. In either case, use the tests from the next
steps to verify/detect the mator and sensors parameters and operation. tdatar
Neat [Mawon 724537 ~] Setup
Save to User Database | Delete | Help | Cancel ‘
Motaor data otar brake
Mominal curent
11'5 |A LJ Test Phase Connections - z
Peak curent 13 |A L] Matar brake on output line :
Pale pairs |1 i
Detect Number of Pole Pairs ouTo
Tarque constant |U_U2 ]Nm."A b
|L] Line to line resistance |1U.DE14 ]Dhms *
— Identify Resistance and Inductance
|L‘ Lire to line inductance |0.655352 ]mH LJ 2
atar irert |24 |kgm“2 E-F _] ¥ Motor inertia is unknown Dirive notactive Dreachig 1
T Brake applied 1} Brake released 7
Motar sensors A :‘_ _,E e
Type  |Incremental Encoder lJ Cornectar JFeedback Lj ' o
Ha. aflinesfrev |500 [lines v|  TestComnections Detect Mumber of Lines rake release delay = apply de
™ Digital Halle o [73 ] T Comectons E o o a [ =] i ms 7]
¥ Filt der inputs b 1424 ~ | of marimum bandwidth
[~ Temperature ' NTC 2 SRR _] Transmigsion ta load
I~ Reverse encoder counting
- Load senzors Tranzmission type: (& Rotany ba rotany
Typs |None =] :
" Rotary to linear
" Linear to ratamy
" Linear to linear
Motor displacement of ]1 ‘rot j
corezponds on load to 11 ‘mt L]

Figure 5.3 - Motor setup dialog

The motor and sensor parameters can be found most of the time in the motor / sensor data sheet.

Nevertheless for some parameters there are some tests that detects or check the respective parameters
value.

The Load sensors is available only on for drives with 2 feedback inputs.

The Motor brake group box allows to use one of the drives digital inputs to command an electro-mechanical
brake and set the brake parameters

The Transmission to load group box allows to set the type and ratio of the transmission between the motor
and the load. The following options are available:

- rotary to rotary, when there is a gearbox between the motor and the load;
- rotary to linear, when the load is moved through a belt, ball screw, lead screw etc.

- linear to rotary, when there’s a system that converts the linear motion of the motor to a rotary
movement;

- linear to linear, when a linear motor is used (voice coil motor or brushless linear motor).

A detailed description of the parameters in the Motor Setup dialogue is included in the help topic that opens
when the Help button in this dialogue is pressed.

The Guideline assistant in the top of the Motor Setup dialogue offer also a step by step guidance, to
correctly perform the motor setup.
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5.2 Drive Setup

The Drive setup dialogue allows to configure and parameterize the drive according to the application
specifications.

The Guideline Assistant offers a guide through the whole process of introducing and/or checking the drive
data. There’s also the Help button that opens a topic in which all parameters inside the Drive Setup dialogue
are detailed.

Drive Setup
Guideline assistant Control made - -External reference : oK
Hext | (* Pasition " Mo v Yes Setup
C |
Step 1. Inthe <<Contral modez > group bow, select whatda & " Speed " Analogue %' Incremental sl

| e

vou want to contral: position, speed or tarque. In the 1 [~ Automatically ackvated after Power Oré Help
<< Cammutation rmethods > group box, choose sinuzaidal or igue 5 & ]
trapezoidal mode, The trapezoidal mods is possible only if pour Ad d Commutation methad
> &J " Trapezoidal @ Sinuzoidal
-CaMbus Byiz 1D selection
¥ Baudrate 1 Mbps v] CaMopen settings... ‘ Crrive Info ‘ v Set ¢ change avis |0 1 v] setup
- Current contraller- Dirive: operation pararneters -

Kp |4.5463 Paowveer supply |_2“4— ’U_ZI Detect
Ki |0E3231 e Current limit - |3 A -
uhe est
_— Load speed limit - |600.044 radfs v
-Speed controller

kp [185.92 Integral lmi [40 [ = F"_';tBDC“D”S' :
WL CUImen!
ki |7.1893 Matar current > |27 & | far morethan{rm

¥ Cantral error

Tihe b ast Paosition ermar > |0.6 1ot _vJ far mare thar 13 z o

Position controller — S Hasd B 500 et
Kp |0.21034 Integral limit {40 4 hd . o :

ki |0 Eesdisaaid 720.71 [Aeceleration] I 12t over cument 2.5 A - for {15 S -
Kd |0 i‘l [Speed)
y = External chopping resistor
F.d filter |0 todify y
: ——-————I [ Eoiacted \ehivate if powersupply > [49:999 W ]
ehol Ffe= Tune & Test -
OHEL Inputs polarity

Mation complete settings - Limit gwitch+ Limit switch- | Type

i I iv s {* Sj
o ID.E Jrot Lj Tine |EI.EID1 |s LJ Active high [Connected to +log) Sink [PMP]
= Active low [DpendMo connection) i L " SourceNPM)
-Filters :
¥ #15FPD LP2400Hz Q=0.707 [ Fiter & I Software limits - restrict movement o I Position range limits

™ Filter 2 [ Fileer 7 Hagative i -10?3?41.8:1mt --] e {u rat

[ Filker 3 [~ Filker 8

™ Filter 4 [~ Filter 9 RS 1073741 82 |t =] || M 0,001 at ]_
[~ Fiter 5 [~ Filer 10 ~ Start mode

[ Curent controller filter Setup Filters |M0ve till slighed with phase & j Settings

Figure 5.4 - Drive Setup dialogue

The recommended workflow to configure the drive is:

) Chose the control mode

) Select the commutation method for brushless motors equipped with digital Halls;

) If an external reference is used, set its parameters;

) Set the drive operation parameters;

) Tune the active controllers;

) Set the motor protections;

) If a chopping resistor is connected to the drive, set the voltage level that activates it;
) Set the inputs polarity and the software limits (if needed);

) Select the start mode;

0

1
2
3
4
5
6
7
8
9
10) Change the drive Axis ID and the CAN baudrate (if required).
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5.2.1 Control mode selection

The Control Mode group box has the following options: position, speed and torque.

- the position mode will activate the current and the position loops, allowing different position profiles.
- the speed mode closes the current and speed loops, allowing speed profiles.
- the torque mode will keep active only the current controller, allowing to control the motor torque.

Some applications require the position and the speed lops to be active at the same time. This control
configuration can be enable from the Advanced dialog.

Guideline assistant Contral mode | Advanced ? *
Mest I * Position i
{ Step 1. Inthe <<Control mode> > group box, select what do Y " Speed Lopttol seheme Position Speed Current
you want bo contral: position, speed or torque. |n the B controller  contraller contraller
<<Commutation method: > group box, chooze sinusoidal or orahe. -
trapezoidal mode. The trapezoidal mode iz possible only if your
T L 4 " Close only position and current loop
| Lz & 2
TV Baudrate 1 Mbps - CAMopen zettings... | Diive Infa | #Aklgserposiion: snesdiand cuentieon
Current controller | Drive operation pararﬁ
Kp [4.5463 Power supply 1-
ki [06a231 Current mit ||
Tune & Test
Load speed limit f
Speed controller- - Speed computation Apply speed feedforward to
e e Protections
Kp |—185.92 Integral limit |IU % hd I™ Enable speed estimator * speedloop ¢ curent laop
” [+ Ower curent
Ki |7.1833 Matar current > 1-
Input data
% Contral ermror P frequency |20 kHz -
Tune & Test - F‘osmoh il r Fast loop sampling frequency divider ]2
| Position contraller- 3 7 . ; I‘ Slow loop sampling frequency divider 120
i kp |0.21094 Integral limit |40 % ¥ = Mata ]
| i 7 A = Computation formulas:
| ki |0 72071 [Aeeeleration] | % 12t over curment Fodtd period =1/ PWwWM frequency

Feedforward
kd |0 1 [Speed) Current loop sampling period = F/M period » Current loop divider

;. = Esternal chopping resi B s : : o o
k. filker {0 Modify Speed/position loop sampling period = Pwk period % Speed/position loop divider
Q I™ Connected

OFF 2 T e . Computed parameters
e 1~ Inputs polarity - PwM peind '0057 m
otion complete settings 1
Band [0.5 [t =] Time [0.001 [¢ | ACWE high (Cannecte Fast loop sampling perind [0.1 i %
Activelo{Hpanitig Slow loop sampling period |1 LJ

Filters
¥ #15PDLP2 400Hz Q=0707 [ Fiter B A7 Software limits - reg E ; i T o e
: xecute position ahd/or speed contral in- unin
I Fiter2 [ Filter 7 T 0737 P P 9
I™ Filter 3 [ Filter @ T (" fastloap © Advanced [ automatic |
[ Filter 4 I Filter 3 S - % slow loop " Legacy
I Filter 5 [ Filter 10 i~ Start mode- : ;
: Freeze control
I Current controller filter Setup Fiters ]BLDE
3 I Set freeze control parameters
t ed ]“ |mt J
Triager Hme: [65.535 |5 ~|

Help ‘ Cancel ‘ i) I

Figure 5.5 — Control loops configuration in the Advanced window

The Advanced window allows also to change the 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
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5.2.2 Commutation method options

The Commutation Method section allows to choose the strategy used to commutate the power stage
transistors.

Drive Setup x
Guideling azsiztant Contral mode External reference oK
Net ||| & Position & Mo  Yes _ x|
[ |
Step 1. Inthe <<Control mode>> group box, select what do A " Speed " Analogue " Incremental ﬂ
wou want to control: pozition, speed or torque. [n the l T
<< Commutation method: > group box, choose sinusoidal or " Tarque = = — L
trapezoidal mode. The trapezoidal mode iz pozzible anly if your Qmmutalian metng
N Advanced " Trapezoidal  * Sinusoidal M Otor
CaMbus Az (D zelechon
V'  Baud rate 1 Mbps hd CaAMopen settings. .. | Drive Infa | [+ Set ! change axis ID 1 h setup

Figure 5.6 - Commutation method selection

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

Remark: The trapezoidal mode is possible only if your motor is equipped with digital Hall sensors.
In the Sinusoidal commutation method the motor is treated like a permanent magnet synchronous motor

and is vector controlled using a field oriented control algorithm. In this mode, the motor works with 3-phase
sinusoidal voltages and currents.

Digital Hall sensors

H1 [P

0 60° 120° 1809 240° 3000 3600 t
H2

0 t
H3

0 t

Trapezoidal commutation method
' in | ig ie
0 t

Sinusoidal commutation method
pigigigiph ia Is ic

Figure 5.7 - Trapezoidal versus sinusoidal commutation method

The sinusoidal mode offers a smoother operation, especially at low speeds.
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5.2.3 External reference

The External reference group box allows the parametrization of the external signal (analogue or digital)

used to impose the position, the speed or the torque reference,

Guideline assistant Contral mode Esternal reference
Mext | {* Position " No v “es

Step 1. Inthe <<Contral modes> group box, select what da A " Speed (" Analogus " Incremental

you want to control: position, speed o torque. [n the [~ Automnatically activated after Power On
1 <<Commutation method: > group box, choosze sinusoidal or

" Torque

7 | |wrapezoidal mode. The trapezoidal mode i
P P External Reference Setup

CaMbuz
W Baudrate 1 Mbpz - Fosjtion Reference
b aximum Pozition |D.055 oo |r0t ﬂ _______ _———-

Current contraller

Kp |4.5463

Ki |06323 T = =
i 5 tinimurm Position |0 - ‘
Speed contraller

Kp 18592 Irbegral lirnit Test v Uze afilter for the analogue reference input DeadBand Point |0
ki |7.1839 Filter bandwidth [50 lradfs v DeadBand Range +/- [0

[~ Limit raximum speed at

Pazition controller =
kp [121034 Integral limit| " Digital I :
Ki |0 ~
Feedforward
Kd |0
Kd fiker [0 Madify Feedhack 2 7]
== Help | Cancel | oK |

I, S - S

[ [ e T LI LT LR Vo T I Lty R L )

Figure 5.8 - External reference box group & setup dialog

The Analogue reference, uses a0 V.. 5V or +/- 10 V voltage signal, to impose the position, the speed or

the torque reference, depending on the selected control mode.

The digital reference uses a train of “Pulse & Direction” signals or quadrature A, B signals from an
“Incremental encoder”. In both cases, the drive computes the external (master) reference and can follow it

with a programmable gear ratio, set through the “Slave” and “Master” parameters.

Remark: In case of the iPOS360x drives, the Pulse and Direction inputs are shared with the Encoder A and

Encoder B inputs. Hence the digital reference is available only for stepper open loop configurations.

The “Automatically activated after Power On” option will be selected if there is no TML program and the

drive should enter automatically in the external reference mode, after Powered ON.

Drive Setup X
Guideline azsistant Control mode Eutermal reference
Hext | {¢ Paosition " No + “es Setup
Cancel |
Step 1. Inthe <<Control mods>> group box, select whatdo A " Speed L Analogye = Incremental ance
wou want to _ccuntn:ul: pogition, zpeed or torgue, I_n the_ 1 W Automatically activated after Power Ors I Help |
<<Cammutation method: > group box, chooze sinusoidal or g3 = = —
trapezoidal mode. The trapezoidal mode iz poszible anly if your QMMLIEATOn metho
v Advanced " Trapezoidal ™ Sinusoidal MOtor
CaNbus dixiz |0 selection _
v Baudrate |1 Mbps - CaNopen settings... | Dirive Info | ¥ Set/ change awis ID 1 - SEtup

Figure 5.9 - Automatically activated after Power On option
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5.2.4 Drive operation parameters

The Drive operation parameters section allows to set the power supply voltage, the current and load speed
limits.

[Dirive operation parameters

Pawer supply  |25.101 W - Detect
Current limit 2,25 B -
Load speed limit {3300 TP -

Figure 5.10 - Drive operation parameters group box

The Power supply parameter represents the voltage applied to the motor supply circuit. If this value is
unknown, it can be detected automatically by pressing the Detect button.

The Current limit represents the maximum current that the drive will apply to the motor. This value should
be set 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.

The Load speed limit allows to limit the load speed, with the purpose to protect the mechanical system and
the operators in case of a bad command that may lead to a dangerous speed.

5.2.5 Controllers tuning

The controllers tuning is one of the most important parts from the Drive Setup dialogue and should be
performed in the following order:

- current controller tuning

- speed controller tuning (if it is active)

- position controller tuning (if it is active)

The automatic tuning procedure performs all needed steps in the needed order no-matter which controller
is accessed first. The above recommendation applies only when the user prefers to perform the tuning
manually.

The automatic Tune & Test window allows to select the tuning strategy and start the automatic tuning
procedure.

Tune & Test x
Automatic Tuning | Advanced Turing - Current Controller | Advanced Tuning - Position Controller |
Requirements Automatic tuning steps
R
Slower porss Faster 1. Identify electrical data (current plant)
Qurrents . . . . 2. Tune current controller
Contrcller } 3, Identfy mechanical data (speed/position plants)
4, Tune position controller
Position ' L S
Controller [
Run from step |1, Identify electrical data (current plant) ~|
Strategy [Maximize robustness -l
Contrallers Performances
Current Position
ko [0.26421 E
x [0.82913 3.6147
Kd 29,99
Integral fmit [%] 5 |
Kd fiter 0.375 Fiters
[7 #1POSLP2 400Hz Q=0.707 [
Speed feedforward 0
& I Fiter 2 r
Acceleration feedforward 0 I Fiter 3 o
= =
(= r
I~ Current controller fiter
Compensate for gravitational load Test
I Offset value
Info Result
Tune automatically all controlers —
= Help Cancel oK

Figure 5.11 - Automatic Tune & Test dialogue
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When the tuning procedure succeeds, the Tune & Test window will display an OK message in the Result
box and the controllers bandwidth, phase margin and gain margin in the Performance box.

Tune & Test »
‘Altomatic Tuning | Advanced Tuning - Current Controller | Advanced Tuning - Position Controller
Requirements Automatic tuning steps -
Re:
Slower poRLE Faster 1. Identify electrical data (current plant) ... Done
Current ' ' ' ' ! 2. Tune current contraller ... Done
Controller 1 3. Identify mechanical data (speed/position plants) ... Done
4, Tune position controller ... Done
Posiion ' £ 1
Controller I
Run fromstep |1, Identify dlectrical data (current plant) -
Strategy |Maximize robustness j
Controllers Performances
Current Position Current Pasition
iz B =R Bandwidth 2] | 2339 1525
K| o508 HE10 Phase margin [deg] | 56.6 422
K S Gain margin [dB] | 6.3 8.6
Integral limit [%] 40
id fiter 04003 Modify Filters -
[< #1POSLP2 400Hz Q=0.707 T
Speed feedforward 0
e ™ Fiter 2 I~
Acceleration feedforward 12384 I Fiter 3 I i
I niok available (Ei!
- =]l =
™ Current controfler filter
Compensate for gravitational load Test-
™ Offset value SREELD
Info Result
Tune automatically all controlers
J Automatic tuning done
Help J cancel | oK

Figure 5.12 - Tune & Test dialogue when the auto-tuning procedure succeeds

If for some reasons the automatically tuning procedure fails, the Details button will appear in the Results box from the
Tune & Test window, allowing the customer to check what went wrong.

Automatic Tuning ] Advanced Tuning - Current Controller | Advanced Tuning - Position Controller

Requirements Automatic funing steps
Slawer fEsporme Faster 1. HieniFy dectinl data feurent ont] - Bone
Current ' ' ' ' ' 2. Tune current controller ... Done
il f 3. Identify mechanical data (speed/position plants) ...
4. Tune position controller
Position ' : 1
Controller I
Run from step ‘1. Identify electrical data (current plant) ﬂ
Strategy |Maximize robustness L]
| EasyMotion Studio X [
Contrallers 13
Elsreat I@' Mo motor or load mavement has been recorded! LRI leisd
Kp [0.27238 %@ Ched connections and the supply voltage! it ] [ 2555 W
K3 |0.89719 i [deg] [67.5 42.2
i roin [48] [6.2 a6
Integral fmit [%)] e T
Kd filter 0,4003 Modify F\l\‘liers -
#1POS LP2 400Hz Q=0.707 ok
Speed feedforward Q
sl b Filter 2 |
Acceleration feedforward 1238.4 Filter 3 [ b
il
B [ Mot

Compensate for. gravitational load
[~ Offset value

Info
Tune automatically all controlers

I Currégt controller filter

Test

Test tuning

Result

x Automatic tuning has failed

Help

Cancel

Figure 5.13 - Auto-tuning procedure failing example
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The Tune & Test window allows also to test the controllers performances and adjust (if needed) the tuning parameters.

For this, the user needs to select the Advanced Tuning tab for the desired controller and go to the Test tab, to set the
test reference, run it and adjust the parameters (if the case).

Tune & Test x
Automatic Tuning ~ Advanced Tuning - Current Controller | Advanced Tuning - Speed Controller | Advanced Tuning - Position Controller |
Identify | Tune | Test |
Save plots
Tuning
[YR] (¥ Use identified |Motor data | " Usesetupdata
. Method | Automatic | [~ Details
Slower Resporiae Faster

| |
0.85

save |

Load

Current controller parameters

kp |0.27977
0.6§ ki |0.8994

I~ Compensate for gravitational load

I Use filter on the current contraller

Test parameters and protections
Reference type |Step |

Test current |D.75 A st |
Over aurrent [2.7 A x|
Test time [ 10 ms x|

. 4
Er—""1" T i T i 7 | protection
| i Jestour |
4 6

g >

024

Acquisition time[ms]

Current Reference[A] {YR}Voltage Reference[V]
 Motor Current[A]

Info Result
J Test s finished !
. . — Help cancel | oK
Figure 5.14 - Test tab in the Current Controller
Tune & Test x
Automatic Tuning } Advanced Tuning - Current Controller | Advanced Tuning - Speed Controller lAdvanced Tuning - Position Contraller |
tdentiy | Tune | Fest |
Plot [Reference & Motor Speed, Reference &Motor Current v | [ Display in internal units (1] Customize Save plots
& Use identified [Motor data -] © Usesetpdata
Method | Automatic hd [ Detais
Slower Response Faster
" . ' Tune
|
Strategy |Maximize stiffness - &

¥ Tune with a low pass fiter included Load

Speed controller parameters

ko [359.5 Integral lmit |40 |% =

[ozses Acceleration [1237
= feedforward F

Fiters

[V #1SPDLP2 400HzQ=0.707 |

[~ Filter 2 r

I Filter 3 r

] r

] r

I™ current controller filter SetpFiters |

Test

Reference type ’m ¥ Scope

Movement type [Bidirectional ] ¥ Multiple cycles
Speedtoreach [1200 [pm  +|  More setfings

[: Position increment [8.62832 [rot v |

Acceleration rate [2000  [rad/s~2 v ]

- = Wait before next move | 400 ms -

|Gn to 1200 rpm, wait 400 ms;
) ) Go to -1¥1200 rpm, wait 400 ms;
Start J Testis finished -
- - ~| Help ‘ Cancel | oK
Figure 5.15 - Test tab in the Speed Controller
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Tune & Test

Info

Result

Start J Test s finished

X
Automatic Tuning ] Advanced Tuning - Current Contraller } Advanced Tuning - Speed Controller | Advanced Tuning - Pesition Controller 1
| Tune |Test 1
Plot |Reference &Load Position, Reference &Motor Speed | [ Display in internal units [IU]  Customize Save plots -
uning
& ecsdentied [ =] " use setp dete
Method | Automatic 2 [ Details

Slower e Faster
. . " . ' Tune
I

Strategy [Maximize stiffness -l save
¥ Tune with a low pass filter incuded Load

Position controller parameters
kp [0.29219 integrallimt [9 % =]
l |°7 Acceleration | 1237 =
d lﬂi Feedforward speed |1 -
kdfiter [0 Modify

Filters

¥ #15PDLP2400HzQ=0.707 |

I™ Filter 2 r

I Filter 3 r

r r
-

-
I current controller filter

Setup Filters
Test

Reference type |Trapezoidal Profile | ¥ Scope
Movement type [Bidrectoral =] ¥ Multiple cydes
Postoninarement [1 [rot =]  More settings
Slew speed W m
Acceleration rate [ 2000 [radfs~2 v| " Relative
Waitbefore nextmove [ 200 |ms =] e

Move 1rot, wait 200 ms;
Move -2*1 rot, wait 200 ms; Move 1rot;

—
Cancel | Ok

Help ‘

When referring to the response characteristics like overshoot, rise time and steady-state error, the controllers

coefficients have the following effects:

Figure 5.16 - Test tab in the Position Controller

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

v"increasing Ki will result in increased overshoot and slightly increased rise time but will drastically reduce the
steady-state error;

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

by Kd).

Set point (blue) and controller

rshoot
PN - y
—
5 N :_* =
‘ 7 »*,

g Settling time Steady-
o State
5
2 Error
@

@
-
Time
KP K1 KD
Rise time decrease decrease increase
Ouershoot increase increase decrease
Setting time small change increase decrease
Steady—State Error decrease eliminate no effect

Figure 5.17 - Controllers parameters effect on the overshoot, rise time and steady-state error
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5.2.6 Motor protections

The motor protections are adjusted automatically by the auto tuning procedure but if the case, they can also
be modified through the Protections group box.

Frotections
[ Owver cument

tatar curent » |2.7 |."-'« j far more than |U-U1 |s j
[+ Control errar

Position ermor » |D.4E|E|5 |n:|t j for more than |3 |$ ﬂ
=

|54D |r|:|rn J |3 |s J

=
[ 12t over current |2 |f.1 j far |29.EIEIEI |$ ﬂ

Figure 5.18 - Motor protections

The over current protection was designed to protect the motor during the setup phase, when the current
controller is not yet tuned. It is defined through a current value and a time interval and triggers if the motor
current remains above the over current limit a time interval bigger than the over current time.

The current value should be set 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 the current oscillates over and under the protection
limit).

The control error protection, monitors the position error or the speed error, function on which control mode
was selected 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.

The 12t thermal protection prevents the motor damage due to long time over current operation. Its value is
set by selecting a point on the motor 12t curve (should be available in the motor data sheet) and input the
I2t 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 5.19 - left).

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. The value obtained at the current step is added to the value obtained at the previous
step, and so on. When the sum is equal or greater than the “SI2t” surface from the first picture, the drive 12t
protection is triggered (see figure 5.19 - right).

A L

| k‘z I
pea o - £ ,’,'-//
n A - — S —— PP A A

|12 JlE-iZkenat 1o P P

S'“-’/K S 4A——1 I S v
2 uoi !

Figure 5.19 - 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 O.
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5.2.7 External chopping resistor

When the motor brakes or reverses, it generates energy, causing the bus voltage to increase increase.
Depending on the amount of generated energy and how fast it is increasing, 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).

The chopping resistor function can be activated by selecting the Connected option and setting the voltage
threshold (if the supply voltage is higher than the threshold then the chopping circuitry will be active all the
time, chopping the supply).

E #ternal chopping resistar
W Connectad Activate if power supply > |38 |u‘ j

Figure 5.20 - Enable the chopping resistor function and set its voltage threshold

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.

5.2.8 Inputs polarity and type

The Inputs polarity group box can be used to select the active level for the Enable, Positive Limit Switch
and Negative Limit Switch digital inputs.

|nputz polarity

Limit switch+ Limit switch- | Type
Active high [Connected to +4log) (¥ (¥ * Sink [PNF]
Active low [Open/Mao connection) i - " Source[NPN]

Figure 5.21 - Inputs polarity and type

The Inputs Type group allows to set the inputs type:
¢ sink (PNP) — internally pulled-up to +Vlog
e source (NPN) — internally pulled-down to GND

Remark: The configuration options for the inputs depend on the hardware.

5.2.9 Software limit switches and position range limits

The software limit switches act like the hardware 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.

Iv Saftware limits - restrict movement [ Pasition range limits
Megative fimit |-10 ot | i [t ]
Pasitive fimit |10 ot v |0.001 [t ]

Figure 5.22 - Software limit switches

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

[ Software limits - restrict movernent v Position range limits

|1 0 | rak J M irirnrm ||:| | rak j
|'l 0 | rik J b axirnum |'I | rak ﬂ

Figure 5.23 - Position range limits
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The position range limits behaviour can be set through the bits 6 and 7 in the POSOPTCODE register, as
is described below.

Register name Bit 7 Bit 6 | 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.

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=0 330  360=0 330 360=0

50

Bit7 Bité Bit7 Bit6

Bit7 Bil6
00 01
210 150

11
210 150

210 150

Normal only negative only positive optimized
(similar to linear axis) direction direction (shortest way)

Figure 5.24 - Rotary axis positioning examples

5.2.10 Start mode selection

When the motor is controlled using the field oriented control, the position of the rotor must be precisely
known. The following start methods are available for incremental encoder configurations:

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 the motor can move freely.
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.

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

- the motor starts directly in sinusoidal mode and adjusts the rotor position after the first transition of the
Hall sensors is detected.

- this start mode that can be used in most of the applications.

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 and leads to a faster starting time.

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

When an absolute position sensor on the motor is present then the default start method is set to Direct
using absolute position sensor (the motor absolute position is known so the motor control starts directly).
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5.2.11 Axis ID selection and CAN bus baudrate

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 group box.

Drive Setup >
Guideline azsiztant Contral mode Extermal reference oK
st | {* Position + Mo " “es
[ |

Step 1. Inthe <<Control mode>> group box, select what do & " Speed £ Analogue (' Incremental ﬁ
you want to control: position, speed or torque. [n the T B :
<<Commutation method> > group box, choose sinusaidal or e - = — :
trapezoidal mode. The trapezoidal mode iz pozzible anly if your Ommutation metho

~ Advanced (" Trapezoidal  * Sinusoidal M otor
CANbus Auis |0 selection _
V  Baudrate 1 Mbps - CaMopen settings. .. | Drive Info | [ Set/change asis D 1 - Setup

Figure 5.25 - Axis ID and CAN bus baudrate selection

The CANbus group box allow to set the baudrate for the CAN communication. The default value is F/W
default (firmware default), which means 500 kbps, but if the case then the following speeds are available:
125 kbps, 250 kbps, 500 kbps and 1 Mbps

5.3 Download the Setup to the drive

After the drive and motor parameters are set, the setup can be downloaded to the drive memory, using the
Download to Drive/Motor button in the Setup section.

[T Project [ro]-E mSa]
= B8 Untitled &
=l Untitled Application Setup
5 Setup
B M Motion Define/Load Edit Save
ff] Homing Modes
{1 Functions 7 —— I Fim— - -
(A7 Interrupts { 7 f I E
& CAM Tables L | = i
& Save As...
(1 Wew ‘Eﬂ iew / Modify |—I|
———
)
| — o Import =
‘%m Download to
=0pen = Drrive/tot
4] :> rivediviotor

Load fram a
previous version

Upload fram
Drive/tdotor

Figure 5.26 - Download the drive and motor setup parameters to the drive memory

Remark: When the Download to Drive/motor button is pressed the configuration parameters are transfered
to the non-volatile memory of the drive (EEPROM). The parameters become active after a power cycle (logic
power turned off/on) or when the drive is reset.
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6 Drive programming

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

The CANopen and EtherCAT protocols are standard. In this cases the Technosoft drives just execute the
commands sent by a CANopen/EtherCAT master, if the case, report the errors / emergency situations.

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

The TML program can be developed using the motion programming dialogs available when the Motion
branch is selected and stored as a main program or as functions. A set of predefined homing methods and
interrupts are also available.

¢ Multi-axis
. Homing <
Motion Profiles etade Events 1Os options Free text
E.iject 1 1 1 1 l 1 = EB @
[ v e ino # [ fro == 3
& & Untitled 4 Main 4 [
= @ Untitled Application | |
S Setup
: Flow
B M control Interrupts
B0 Homing Modes
(B Functions Test
@3 Interrupts Arithmetic & Logical
[ CAM Tables operations

Figure 6.1 - Motion wizard options

The programming with EasyMotion Studio is graphic and can be done through a set of motion wizard
dialogues that are opened when the user clicks on the buttons in the Motion branch menu bar.

i)
Al ANy - 3l D F G I T e Py [T 18 32 o W Byne| e

= Bl Untitled - ESM quick manaul | |
=] Untitled Application .
S Setup Motion - Trapezoidal Profiles ? X
= M Execute Th P
Homing Modes e it Lt
B F md & Postiory " Absalute " Immediate [V mation is
unctions completed
[ Interrupts 0] (+ Relative [ Additive
[ CAM Tables " On event
¥ Acceleration rate = ‘1 |rad#s"2 ﬂ g
[ Slew speed = |1 |rpm ﬂ
W Pastion increment = |1 |rul j

& Generate new trajectory starting from actual
walues of position and speed reference
Setup motion data, but

Generate new brajectory starting from actual -
C ! g o don't start execution

walues of load/motar position and speed

Ok Cancel ‘ Help ‘

Figure 6.2 - Example of motion wizard dialogue
The options in the Motion branch are detailed in the Help topics: Help | Help Topics | Application
Programming | Motion Programming with built-in Motion Controller.

@ EasyMotion Studio - Untitled
Project Application Communication View Control Panel Window |ﬂe|p |

= A " SR 1.4 T | SART ST D,
DEeEH S @0k . OO &alaf X[} o870 ®
Help Topics » Overview > |
Getting Started Project Management > |L
About EasyMotion Studio... Application Programming ¥ Meotien Programming with multi-axis Motion Controller
Enter registration info... Evaluation Tools » Motion Programming with built-in Motion Controller
Crrmranm iratinn 5 Tarhnacaft Matian | 2naans s

Figure 6.3 - Motion wizards help topic
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7 Programming example with EasyMotion Studio

For demonstration purpose the drive will be programmed to turn the motor/load 1 rotation, using a
trapezoidal position profile, wait 0.5 s and then, rotate -1 rotation, using an S-Curve profile.

1 Position [rot]
1} S S : :
0! : : ,
3 ) 1 ) s t[s]
: Trapezoidal i Wait event i S-Curve
profile : (055s) i profile

i

Figure 7.1 - Required movement

The trapezoidal motion profile can be generated through the Motion — Trapezoidal Profile motion wizard.

»
I Projec B
|ﬂ|ﬂﬁf\'?ﬂ,ﬂﬂ'-ﬁ~§[2@?*ﬁﬁﬂ‘ low | P [ 21) 18 32 o2 0 Bymsc| & | e =)
| & Untitled - ESM quick manaul | Mﬂin o

=] Untitled Application /iPosition profile 23
5 Setup CACC = 0.31831,/Macceleration rate = 1000[rad/s"2]
- CSPD = 3.33333;/islew speed = 100{rpm] "
= M Motion CPOS = 2000L:iposition command = 1[rot] L
[ Horing Modes CPR,; #position command is relative (]
[ Functions 140DE PP
TUKT, ifset Target Update Mode 1
(X1 Interrupts Lot
3} UPD; i execute immediate

(& CAM Tables 'MC; WA, // wait for completion ™
Motion - Trapezoidal Profiles ? X N
= . — Execute - - E

I I ; Thet wait until
& Position  Absolute ® Immediate W motion is pE

‘ completed

! ™ Gpead | @ Relative [ Additive =3

" Onevent

W Acceleration rate = |‘IDDD

1 rad/s™2 - 1

™ Slew speed = |1 ]

TP b

o v Position increment = iT

! ot _v_i

& Generate new trajectorny starting from actual
values of pozition ahd speed referehce
Setup motion data, but

G ki trajectory starting f tual ;
enerate new trajectony starting from actual S

values of load/motor position and speed

Cancel Help

Coc ]

Figure 7.2 - Insert a trapezoidal position profile
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The 0.5 s wait condition can be generated using the Events wizard.

i3 Project (e [@][=
| -
INMAMPERNDIFGMT || n D28 2 % DEymse| ¢ | 3
= @ Untitled - ESM quick manaul ] Main I »
= @ Untitled Application /IPosttion profie ,
S Setup CACC = 0.31831 //acceleration rate = 1000[rad/s*2] lﬁj
= Moti CSPD = 3.33333/islew speed = 100[rpm] l
2 M Motion CPOS = 2000L //position command = 1[rot]
m] Homing Modes CPR; //position command is relative 1
(1 Functions MODE PP,
m liiterricts TUM1,; //set Target Update Mode 1 X
P UPD; // execute immediate
(& CAM Tables IMC; WAITY / wait for compietion ®
I/ Define event : After a wat time equal with value 0.5 s iR
IRT 500L; 12
WAITY; // Wat until the event occurs N
Step 2 2
Event Type ? X
Step 1 v —— »a

" When actual motion is completed

Set Event 4 € Function of motor of load position —]Cancel
|Change Event| " Function of motor o load speed Help I

" Function of reference
I™ Stop the motion when the event occurs " Function of input status

[V Wait until the event occurs " Function of 3 32-bit variable value
I™ Exit from the wiait loop after a time equall.....Step-3 . -
= it Ti ?
IT'I ol Event - After a Wait Time X
P )
After a wai time squalwith | ©* Yalue ||us [+ -~

" vatiable

l 0K I Cancel | Help |

Figure 7.3 - Events dialogue

The S-curve profile will be inserted through the Motion — S-Curve Profiles wizard.

I Project | o || B &R |
| @ =
Al - D FE W T [ F]18 2 v  Eye| f | .2
s b =
= |Untitled - ESM quick manaul [ Main i
= [E8l Untitled Application TIERK = 285L; if jerk = 3e+003[rad/s"3] ™
5 Setup CACC = 0.25485; /i acceleration rate = 300{rad/s"2]
: CSPD = 3.33333; I/ slew speed = 100{rpmj l'
= M Motion CPOS =-2000L: #f position command = -1[rot]
(i} Homing Modes CFR; Il position command is relative f
[ Functions MODE PSC;
SRB ACR, 0xFFFE, Ox0000; /! Stop using a S-curve profile >

G Interrupts URD; # execute immediate

(@] CAM Tables IMC; WA, If wait for completion A F}
Mation - 5-curve Profiles 7 * (f
—Erpcile———————————————— .|
: ) Then wait urkil
: " Absolute & Immediste W motion is 2
completed —
L % Relative - Ever L&
i de Cver
7 Onevent Er
Jerk = |3E+UU3 Irada’s“S ;1
Acceleration rate = |SDD Irad.n’s“2 ;j
- Slew speed = |1 i1} I'pm ;j
Position increment = |-1 lm[ _v_!
I Decelerate at STOP command with limited jerk
[S-curve speed profile] )
Decelerate at STOF command in shortest ime 3EtL,‘p mation dat@, but
[Trapezoidal speed profile) BEAEHE e

| Ok, I Cancel | Help |

Figure 7.4 - insert an S-curve profile
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The parameters inside the motion wizard dialogues, used for above profiles, are explained in the help topics

that opens when clicking on the Help button from the respective wizard dialogue.

The TML code is generated automatically when a wizard dialogue is closed with the OK button. The picture

below shows the TML code generated following above actions.

’.E!-"mject
AAMYE-RREDIFGWMT |l =

1B 2 ~“BEm| ¢ | et

= Iﬂ Untitled - ESM quick manaul

Position profie
CACC = 031831
CsSPD =3

CPOS = 20001, pa

= E3 Untitled Application
5 Setup
=1 B Motion
[l Homing Modes
(1 Functions
[ Interrupts

MODE PP,
TUM: /Jiset Targe! Update
UPD: i execute immediate

AT S00L;
TJERK = 2650 ."."_rE!-_ =

CSPD = 3.33333

CPOS =-2000L; I posiion
MODE PSC;

UPD; i execute immediate

Jfacceleration rate
v speed = 10{rpm]
gion command = 1[rof]
CPR; /fposition command s relative

WAIT: N Walt until the event occurs

Jg-

CPR; /f position command is relative

= 1000]rad/=2]

Trapezoidal
position profile

Mode 1

EZl CAM Tables MC, WA, f wait for completion

Wait0.5s
event

003 [rad/s 3]

CACC = 0,25485, If acceleration rate = 800[rad/s"2]
if slew speed = 100{rpm

command = -1[ref] S-Curve

position profile

SRB ACR, OxFFFE, 0x0000; /f Stop using 8 S-curve profile

Figure 7.5 - Generated TML code

Before running the above TML program, the project must be saved, using the Save option in the Project

menu or the save icon in the EasyMotion Studio menu bar.

The TML program can be executed by pressing the blue running man in the graphical menu bar.

(®) EasyMotion Studio - Untitled - ESM quick manaul

Application Communication View Control Panel

| Project

O |= %

EEL=-EY .1 FEX X

Save Run

New...
Open...

Close

Save
Save As...

Window Help

al aff X | T A B |20 R

Ctrl+N

Ctrl+5

Figure 7.6 — Project “Save” and project “Run” buttons in the graphical menu bar

When the Run button is pressed, the drive is reset, the TML application program is downloaded to the drive
non-volatile memory and then the drive starts to execute it. The motor should start to move according to the
programmed profile (1 rotation in the positive direction, wait 0.5 s and mode 1 rotation in the negative

direction).

For more examples see the application notes on our website (link).
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8 Motion evaluation

EasyMotion Studio includes a series of control panels, a Logger and a Scope that can be used for the
motion evaluation or for the application monitoring, control and debugging. These evaluation tools can be
open form the View menu or from the graphical menu bar.

(%) EasyMotion Studic - Untitled - ESM quick manaul
Control Panel  Window Help

TS| KLaladX | UEE WL S 2

Project Application Communication Vi

e s @0k &

single axis Logger —T ’
Multi-axis Logger

Scope

Project Ctrl+J
View Control Panels Command Interpreter Ctrl+l
Logger Ctrl+L
Multi-Axis Logger Ctri+A
Scope Ctri+E
Control Panel > & 1_Motion Status Ctrl+1
Memory CtrlkM ¢ 2 DrivelO Ctrl+2
Output ~ 3 _CAMopen Status Ctrl+3
B Toolbar 4 CANopen Objects Ctrl+4
B Siotos Bar 5 Drive Status Ctrl+5

Figure 8.1 - Evaluation tools in EasyMotion Studio

The evaluation tools are described in details in the EasyMotion Studio help topics.

@ EasyMotion Studio - Untitled - ESM quick manaul
Project Application Communication View Control Panel Window Help

DEHE S B0k KER . ¥ % al X ?

Help Topics > Overview >

Getting Started Project Management >

About EasyMotion Studio... Application Programming >

Enter registration info... Evaluation Tools > Data Logger

Check Updates Communication > Control Panel
Technical support via Internet > Command Interpreter
How To... > Memory View

Figure 8.2 - Help topics related to the evaluation tools in EasyMotion Studio

Beside the evaluation tools mentioned above, EasyMotion Studio provides also a Memory View window,
that allows to see the content of all memory locations and a Command Interpreter that allows to send
online TML commands to the drive. Both tools are described in the EasyMotion Studio help topics.

s

Viemor |i”£”£| [E Command Interpreter EIIEI
Address | Data || |fmMr> 2zpos

4000 649C 23BF 4011 2398 4009 74C0 09CO 4009 LPOS (long@0x0223) = 0 (0x00000000)
4008 | 0404 SAS7 FFFF 8000 0020 7434 02FB 400D TML> 2TFOS

2010 | 0102 24A2 517D 0000 24A0 5555 0003 249E TPOS {long@Ox02B2) = 0 (0x00000000)
2018 | 0700 0000 5809 DFFF 0000 5808 BFCY 8701 [TML> 2POSERR

4020 | 5909 FFFF 4000 0108 TOOF 0408 70B9 0202 FOSERR (int@0x022R) = 0 (0x0000)

2028 | 01F4 0000 0408 2602 0109 0000 24A2 4131 > |

2030 | 0000 24A0 5555 0003 249 F830 FFFF 5909

2038 | DFFF 0000 5809 FFC1 8707 5B12 FFFE 0000

2040 | 0108 7OOF 0408 0001 0000 7OBS 0202 042C

2043 | 0000 0408 7400 4034 0004 3850 368D 369A

2050 | 36E7 3BF4 3726 3727 3728 3728 IT2A 405A

2058 | 372C 3720 2980 O0S0E 59B0 0100 0000 74CO < N

Figure 8.3 — “Memory” window (left) and “Command Interpreter” dialogue (right)
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8.1 Control panels

The following control panels are available in EasyMotion Studio:

YV VY

The existent control panels can be customized by placing the mouse pointer over a control panel, pressing

Motion Status - shows the load / target position, the load / target speed and the motor current;

Drive 10 - shows the state of the drive digital inputs / outputs and the analogue inputs level;

CANopen Status and 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.

the right mouse button and select the Customize option.

There’s also the option to create a new control panel, export it or import it from a file. All these options are

available in the Control Panels menu.

|45 4_Motion Status

Using the Motion Status control panel, to visualize the motion profiles in the example from chapter 7, we

will see the curves:

The control panels in EasyMotion Studio use the communication line to get the values so the accuracy is

[ | | ExsyMction Stud - Untitied - ESM quick manaul
Praject Application Communicabion  Yiew  Coatrol Panel  Window Help
b Motor Current

| e —— i : DeH [l B o Start

Pasitio mm

[ro1] llIro
||_ Customize e Customize
| Rename I e

L AL Bxportto File..
Export to File...

los  EdtAdwetem.. |05 — e
: E I specdcma Afgnt

[ ] a1

Speed Align to T Space evenly

= Make same
Space evenly » i
|| Make same » |I |
hach T
==, Add Control Pansed
Add Control Panel from file
Add Control Panel... Delete Control Panel

Figure 8.4 - Control panels options

e

1 _Motion Status

Figure 8.5 - Motion profile evaluation using the Motion Status control panel

not very high, especially if the acquisition is done from a CAN network.
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8.2 Logger

The Data Logger is an advanced graphical analysis tool that allows to check the evolution of any TML
variable, register or parameter.

Using the drive RAM memory to save the points, the logger is very accurate but has the disadvantage that
is limited (it can save and plot only a finite number of points).

The Logger can be operate using the buttons in the graphical menu bar or the options in the menu that
opens when right clicking over the Logger window area.

@) EasyMotion Studio - Untitled - ESM quick manaul
Project Application Communication View Logger Control Panel Window Help

S E0ksE..| FadAX THE TS P

Start the Logger _T‘l
Upload the Logger
Stop Logger Upload

Figure 8.6 - Logger operation buttons

Remark: The Logger starts automatically when Run the TML application. So, after running the application
is enough to press the Logger Upload button, to see the system behavior immediately after start-up.

Considering the example in chapter 7, the following plots uploaded, after the motion ends and Logger
Upload button is pressed.

- Logger =8 e

0 0.75 15 225 3 0 0.75 15 225 3

Acquisition time[ms] xled E Acquisition time{ms] x1e3
Target Fosition[rof] [Load Posttionirot] [Cumrent Reference[A] Mator Current[A]

Figure 8.7 - Logger plot for the motion profiles in the example presented in chapter 7

The first plot shows the two motion profiles, separated by the 0.5 s waiting event.
The second plot shows the current reference and the motor current.

Remark: If needed other 2 extra plots can be added (by selecting the Plot Setup option in the menu that
opens when right clicking over the Logger surface) or the Logger can be set to save other variables too
(by selecting the Variables option in the same Logger menu).
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8.3 Scope

The Scope evaluation tool is similar to a 4 channels oscilloscope. It can be set (right click on the Scope
surface | Setup) to display (in real time) different information (variable, input/output state, registers etc.).

Scope Setup X
Channel Selection
Signal Mame Measure Units Unritg / div Offget Color
Channel 1 |Target_F'osition m |1 rat/div ﬂ |D rat @
Channel 2 | |Load_Pasition [t ] 1ot j |0 rot @
Channel 3 |M0t0r_Cunent m |1 Addiv ﬂ |D A ’@
|Eurrent_F|eference m |1 Addiv ﬂlﬂ A ’@
Time Base
Operating made ,m Time/div m
Trigger
Trigger Mode
Source |Talget_F'ositi0n ﬂ Other & Nomel
Lewvel I‘Ii ’m Slope ’m " Single
Huorizontal position |0 ﬂ E4 " Auo ’ﬁ
Measure
" Mone * Value " Difference Cursor calor ’il‘
QK | Cancel | Help |

Figure 8.8 - Scope Setup window
The Help button in the Scope Setup window opens a help topic that describes the Scope use and setting.

Using the Scope to evaluate the motion profiles from chapter 7, the following curve should be displayed.

™= Scope

=)

=

Figure 8.9 - Motion evaluation using the Scope
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9 Miscellaneous — Project archive / restore

For project storring / transfer purpose EasyMotio Studio includes a Archive and Restore options.

(3) EasyMotion Studio - Untitled - ESM quick manaul

Project Application Communication View Control Panel Window F
MNew... Ctrel+N
Open...

Close

Save Ctrl+5
Save As...

Archive...
Restore...

Figure 9.1 — “Archive” and “Restore” options

The Archive options creates a special archive (with “m.zip” extension) of the project, including the Logger
setting, the control panels and other custom files too. This option is recommended when a project back-up
is done or when the project needs to be transferred to other PCs.

(@ Archive Project *
Savein: | Archives ﬂ =k B
* Mame - Date modified
) EUntitled - ESM quick manaul.m.zip 24/03/2020 18:00
Desktop
"
Libraries
This PC
Network
£ >
File name: Llrrt'rtled - ESM quick manaul.m.zip j Save |
Save as type: |Archi\re Files (*.m.zip) j Cancel

Figure 9.2 - Project archiving

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

. Restore Project from Archive *
Look in: | Archives j & E-
~
* MName Date modified
) 88 Untitled - ESM quick manaul.m.zip 2470372020 18:00
Desktop
"
Libraries
This PC
Network
< >
File name: |Ur|t'rt|ed - ESM quick manaul.m zip j Open
Files of type: |Archi\re Files (*m zip) j Cancel

Figure 9.3 - Project restoring
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