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1.0 Hardware set-up

For what concerns the motor and drive connections, please follow the instruction in the
short manual of the corresponding drive. Each drive has a different connector for: phases
of the motor, power supply for the drive, inputs/outputs, feedback sensors and
communication interface. In the short manual of the drive these connectors are numbered.
You will find the meaning of all the connector pins, some of them are related to the motor
phases and feedback. Get the information about the motor connection in the motor
datasheet. So, by reading both the short manual of the drive and datasheet of the motor
you should be able to match the cables and correctly connect the motor to the drive.

2.0 Software set-up

Once that the motor is correctly connected to the drive, follow in order the following
instructions.

2.1 Communication Interface

2.1.1 Communication Interface Connection

The first thing to do, is to connect the communication service. Here you can see the three
possible cables for the Service Serial Interface and how to connect them (check the short
manual of the drive to know in which CN to connect it).

Cables options Service KIT installation instructions
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‘ Front view
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—

Front view

ED00000178
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2.1.2 Communication Interface Selection

Now select the communication interface that you are using.

From the main window Click on Config (1) and a window will pop out. Go on
Communication Interface section (2). There will be three types of communication
interface, select the one that you are using.

DL Space (FU Nan c 0
File Edit Tools Debug Help (1)
) & = | ) % @ & ;
New Open Save Report Undo Cut Copy Paste Find
p » n

- [} L) & & o " 3 S R
Mot Wizard Global Param  User Vars Check Download Down. File Upload Scan Fw Update Check Upd
d Go Online
Editor Window Setup Configuration (2) X

2 |nset v O Add Instruction Add € Studio Settings (Communication Interface ) Drive Settings o OK

Task #0 Task #1 Task 22 Task 23 Task24| © Serial Interface (MODBUS RTU)
() Ethernet Interface (MODBUS TCP)

O &) Hel
Line # | Instruction / Comment ) CAN Interface (CANopen) @ Help
Serial Interface Settings
Py lloop]
JUMP to line # 0 (loop) Serial Port: <) coms v Service Serial Interface
7

Depending on the communication interface that you are using, you have some parameters
to set (e.g. Serial port and Baud Rate, IP Address and port, CAN Board, Address and

Rate). In the following picture you can find the three possibilities with the default values for
each case.

Setup Configuration X

| Studio Settings Communication Interface Drive Settings o OK

| o Serial Interface (MODBUS RTU)
() Ethernet Interface (MODBUS TCP)
| (O CAN Interface (CANopen) &) Help

Serial Interface Settings ‘

Serial Port: «] CoMm3 v Service Serial Interface

(@) (b)

-
=

In case you have a drive that has the connection for a Service Serial (one out of the three
cables shown previously), then select the first communication interface in this window.
Now check the ports number that are available (a).

Select one of the available ports here (b).

Click ok.
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Setup Configuration X

I Studio Settings Communication Interface Drive Settings |.;)0K I

| () Serial Interface (MODBUS RTU) * cancel
(_) Ethernet Interface (MODBUS TCP}
{ @ CAN Interface (CANopen) &) Help

| CAN Interface Settings ‘

| CAN Board: [XXAT USB2CAN v (
CAN Board Address: 1

O

—~~
O o
~— ——

CAN Baud Rate: 1000K

In case you have a drive based on CAN or an integrated motor that does not have the
connection for the Serial Interface, then you need a CAN converter, it can be for example:
GCAN (property of Delta-Line), IXXAT, PEAK.

Select the third communication interface in this window.

Set the CAN board (a).

Set the Baud Rate (b).

Select the Drive Id (c).

Click ok.

In the same window, go in Drive settings and choose the kind of drive that is in use.

Setup Configuration X

Studio Settings Communication Interface  Drive Settings ‘ & OK ‘

Drive Node Id: 1 2 ¥ cancal

Drive Model: Sagittarius-Andromeda ™ « | Find
Sagittarius-Andromeda

&) Help

Taurus-Gemini B400
Leo B1400-B2000-1V1080-1VI060

Sagittarius-Andromeda if you are using a stepper motor.
Taurus-Gemini if you are using a Brushless motor.
Leo if you are using Servo or brushless motor.

2.2 Motor Configuration
Back in the home window, click on Motor Wizard (next to Config.). One window with all
the typologies of motor will open. Select the one that you are using and set its parameters

(you can find these data in the datasheet of the motor). As follows you can find the three
situations available:
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Motor Wizard Motor Wizard Motor Wizard

Motor Type O stepper Brushless DC Brushless AC Motor Type Stepper © Brushless DC Brushless AC Motor Type Stepper Brushless DC O Brushless AC
Motor Part Number: Motor Pole Pairs: 50 Motor Part Number:
Motor Step Angle: 8-1/8 = 0.22500° per step Nominal Current: 1500 mA Motor Pole Pairs: 50
Noraindd Otmrent s Motor Peak Current: 3000 mA Nominal Current: 1500 mA
Motor Feedback Feedback: Incremental Encoder Motor Peak Current: 3000 mA
Resolution PPR: 4000 PPR I*T Peak Current Time: 1000 mA
Feedback: Incremental Encoder
Resolution PPR: 4000 PPR
v oK * Cancel v 0K ¥ Cancel v oK # Cancel

A second section is used for setting the remaining parameters. Click in the Global
Parameter icon:

a & o | & ) B £ - L) al & & =) & 3
MNew Open Save Report Cut Copy Paste Find Config Mot Wizard Global Param  User Vars Check Download Down. File Upload Scan Fw Update  Check Upd
1 1 @lcoonine
Editor Window
% nsert w © Add Instruction Add Comment Edt ] Set Label Name O Delete

Task 50 Task®1 Task=2 Tosk#3 Task®4 Task#5 Task#6 Tosk27 Application Notes

ine # | Instruction / Comment

Application Global Parameters

Electric Gear & Impact Settings  Working Settings 170 Settings  Miscellaneous Settings
Labelling Configuration CAM Settings User Settings Tasks Settings o€ Cance
Mator Settings Feedback Settings

Parameter Value
Motor_Resolution q
s 50

1000

& Read Al All Default Values @

Motor Settings: The underlined parameters are the ones that must be changed. Number of
poles, nominal (=max) and peak (=boost) current, max(=nominal) speed, resistance and
inductance can be found in the datasheet of the motor. Set the Min_Current to 500mA.
Set I12T_Peak_Current() to the same value of the peak current, do not exceed the max
current of the drive.

Pay attention that the velocity is measured in 0.01 RPM for brushless motors and in Hertz

for the stepper. The relation between RPM and Hz is the following:
Hz

RPM = — % 60

#steps per cycle
If using a brushless motor, select the maximum resolution reachable, which is 65536.
If using a stepper motor, set the resolution that you want to use. For example: if you want
to work in full step, then select 1/1, if you want to work in half step, then select 72 and so
on.
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2.3 Feedback Settings
2.3.1 Working Settings

Always in the Global parameter section, select the Working Settings:

Application Global Parameters

Labelling Configuration CAM Settings User Settings Tasks Settings ¥ oK
Motor Settings Feedback Settings "% Concel
Electric Gear & Impact Settings CWorking Settings D 1/0 Settings M Settings

Handling & Help

" Forward Limit Switch Check Change Digital Outputs

Backward Limit Switch Check
Fast Stop from Input
Limit Switches Motor Action
(a 8 Motor Feedback Check
Motor Impact Check
{8 Automatic Motor Current Reduction
Disable Digital Outputs Firmware Handling
Fast Stop Motor Action
Fast Stop Power Action
Motor Rotation Direction

(D) Abort Application Execution

Wait Alarm Reset from Input
80_In0

(8 Motor Electric Gear Init Wait Alarm Reset from Master
Motor Electric Gear Auto Restore from Alarm

{8 Motor Feedback Error Action Execute Only Task #7
Master Watchdog Timeout Action © Continue Whole Tasks Exe.

@ ClockOut Init
@ 55 Regulation
(b 8 Motor RL Detection

Disable Fault Output

8 CANopen Auto Operational 10320 2850H)  Drv. Work Set
Disable Auto Motor Enable
Bit 6 Working Settings Extended 523 (0208H)
Encoder #1 Rotation Direction 0 (00000000H)
(C Enable 12T Protection
&=~ Read Default Values

& Read All All Default Values 9

If you want to work in closed loop, select the option Motor Feedback Check (a).

If you want to read the Inductance and resistance of the motor, select the Motor RL
Detection (b). Set the flag Enable I2T Protection (c) to have a protection from high
currents.

2.3.2 Feedback Section

If you work in closed loop, some feedback parameters need to be set. Go in the Feedback
Settings:

Application Global Pasameters

Labelling Configuration CAM Settings User Settings Tasks Settings Lt |
Electric Gear & Impact Settings  Working Settings /0 Selliog acgus Setings | og o
Wotor Setings
@ Hep
Parameter Value
Feedback_Kp 0000} |
Feedback K 80000
Feedback_Ki 200000
Feedback_Ki_Limit 1500
Feedback_Kt 1000
Feedback Kalfas 50000
Feedback Encoder o) 450
Feedback_Kffw_Acc 14000
Feedback Kifw_Dec 14000
Feedback_Kfbw_Acc 14000

Feeavock Settings

1 {0001H)

Abs Enc. Calibrated:  No

Feedback Error Disable Feedback on error

Read Defauit values £k Advanced

& Read ANl All Default Values @

Scroll the parameters until you find Feedback_Boost_Current() and set the value of the
peak current that is written in the datasheet of your motor.

In (a) you can select the type of control, in (b) you can select the type of sensor that are
used.

In the end, click ok.

If you are using an Incremental encoder, you must change also the parameter
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Feedback_Enc_PPR, that is in the Feedback Settings section, set the resolution of the
encoder that is used expressed in PPR (which means that you have to set the value that
you find in the datasheet multiplied by 4, if defined in CPR)

2.3.3 Hall Sensors Settings

First, let’'s get in the condition to be able to move the motor:
1. Click on Add Instruction.
2. Select Jump and click on ok twice.
3. Click on the new action and set a label name (for example loop), click ok.
4. Double click on the Jump and select the name of your label, in that way you repro-
duced a kind of while loop jumping on itself.
Click ok.
Save the file.
7. Go Online.

o O

All these steps are numbered and shown in the next picture.

Download the application, so click on Download (you have to be offline to do the
download).

2 & ) =] B [ ) & - o -I"

Report Undo Cut Copy Paste Find Config Mot Wizard Global Param  User Vars Check Download _ADown. File  Uploa

b | "=} ™
HNew Open Save
1 G 2 1

Editor Window

a 4 3
i £
d Sean FwUpdate  Check Upd

2 insert = O Addinstruction Add Comment 4* Edit (=] SetlabeiName © Delete

Task 20 Task #1 Task#2 Task#3 Task#4 Task#5 Task 36 Task#7 Application Notes

Now, the steps to insert the right hall sequence are the following:
1-Right click on the watch window, select insert new.

2- go in the 1/0O section and select (double click) Hall_Sensors_Sequence_Detected and
Hall_Sensor_Sequence_Settings.
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Application Objects List X
Watch Window
{ Miscellaneous Labelling Electronic CAM
Motor Electric Gear Feedback Impact

1 Vo i Settings User Variables

& Change Value

= Delete 1142 Analog_In[l]_Min Scale Out
1144 Analog_In[l]_Max_Scale_Out
o Delete All Analog Inil)_Max Scale (

1146 Analog_In[l]_Out

1147 ClockOut_Prescaler

1150 Start_Trigger_Input_Filter
1152 Stop_Trigger_Input Filter

Store in NVRAM

; Load List
Save List

¢ K0

Hall Sensors Position

OA Hall_Sensors_Sequence_Settings 2
Hall_Sensors_Sequence_Detected
Abs_Encoder_Actual_Value

Change Visualization

3- Move the Motor in open loop (no feedback check 3.a) by clicking on Drive Diagnostic
(3.b), Direct CMD (3.c), select the speed (Profile Velocity 3.d) and move (3.e):

] ] =) [ a2 € [ & 2 - ) . - E s @ & D
: Save Report t Pals Find Mot Wizard _Global Param _ User Vars ¢ 4 ate  Check Upd
1 > Hlootine Qs @sicr @ster @Doeon W sesvoint L orwve Diagnostic JEP aveiiing Debug @ caM Debug
Editor Window 3 b
B Wi dinstruction # A, t M Edt W SetLabel ) © Delet -
Task®0 Task#1 Tesk#2 Task#3 Task#4 Task#5 Task#6 Task #7 Application Notes
Line # | Instruction / Comment
0 [Loop]
JUMP to line # 7772 ()
Drive Direct Commands X
g Qive Motor
Drive Information  Drive /O ~ Drive Status Drive Register Feedback Status  Drive Al
eve VO Drive Status Drive Register Feedback Status Drive Alams 3¢ Cancel 36 e
Drive Type: SIM (00} Serial Number: 00000000 & Heip SonSaiec ) 0
@ stop With Deceleration Ramp
Firmware Version: V00 100 0000 Checksum: 0000H
Steps: [}
Boot version: V00 100 .C | Direct cMD
Torque (mAmps) Profile Speeds
Configuration Code 0000 !l tin_Curren ) Min_Profile_Velocty: 0
Temperature: 0 < Telemetry o = ]
[) Profile_Velocity: 1) 3 d
Voltage: 0 v T .
o Velooty JANTSTVEGE 0
Stored Application User Comment Stop Motor

Dip Switch Status
234 12345678

1234
Motor Parameters. Profile Ramps (ms)
2200 22022230 v
Dip2 DiPt Motor_Type: tepper 2P Profile_Accelerstion:
@-Dipon Motor_Step_Angle Profile Decelesation: 0

Position_Actual Value: 0

o
3.9 Quoorrecavnce coes: ) Motor Eleic Gear

@ Reset Drive @
General Feedback 121 Absolute Encoder

4- Read what is written in the variable Hall_Sensors_Sequence_Detected in the watch
window, if it does not correspond to what is written in the variable
Hall_Sensors_Sequence_Setting then: copy the value in
Hall_Sensors_Sequence_Detected and paste it in the variable
Hall_Sensors_Sequence_Setting (4.a) that you find in the section I/O Settings (4.b) of the
Global Parameter (4.c) (see next picture).

In the end, click ok.
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] Set Label

Task #7 A

D B i -
Copy Paste Find Config Mot Wizard\ Global Param/ WUser Vars Check Da
Application Global Parameters

Labelling Configuration

Electric Gear & Impact Settings

Forward Limit
Backward Limi
Fast Stop:
Trigger Start:
Trigger Stop:

Parameter

9 Edit 1/0 aliases & polarities ° Abs Encoder

2 Read

Start_Trigger_Input_Filter (Hex)

CAM Settings User Settings Tasks Settings - _

Brake_Control_Settings (Hex)

Brake_Control_Time2_Close_Brake

= Default Values

Motor Settings dback Settings x Cancel
‘Working Settings @ Miscellaneous Settings
Digital Input 4 b Active @ Help .
Switch:  B0_In0 S low level v
it Switch:  BO_In1 v low level v
BO_In2 v low level v
BO_In0 v rising edge v
BO_In1 v rising edge v
Drive_Inputs_Setting: Drive_Inputs_Level:
66064 (00010210H) 6168 (1818H)
Value
500050
gt He 500050
C Hall_Sensors_Sequence_Settings (Hex) 326451 4 N a
BT TFEx 00000000
o |
Brake_Control_Timel_Close_Brake 0
0

Z Read Al

“z All Default Values @
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2.4 Motor Motion

Once that all the parameters and working settings are set, before moving the motor,
Download and save the application, so click on Download (you have to be offline to do the
download). Remember to close again the loop if you removed the flag “Motor Feedback
Check” for setting the correct hall sequence.

= %) ) L

. - A >
0 J 2 & ( =] i - e ) @ &l & o < & b
Hew Open Save Report Undo Cut Copy Paste Find Config Mot Wizard Global Param  User Vars Check Download Down. File Upload Saan Fw Update  Check Upd

N E>Y;
Editor Window 1

% Insett w O AddInstruction Add Comment 4* Edit (7] Set Label Name @ Delete
Task #0 Task #1 Task#2 Task #3 Task#4 Task 5 Task #6 Task #7 Application Notes

Line # | Instruction / Comment

Now you can move the motor following the same instructions described in the section Hall
sensors Settings.

In the Drive Direct Command (Direct CMD) there is a subsection called Feedback (see
next picture). You can click on that icon and in here you can find the feedback parameters.
Here you can try to tune the gains in order to get a better control.

Drive Direct Commands X

Move / Stop Drive Motor

Move Free Running Forward

Steps/Position: 0

@ Stop With Deceleration Ramp
Steps: o

Settings

Position_Error_Limit: 10000 Kp: 80000

Velocity_Error_Limit: 1000 Kv: 80000

Calibration_Speed: 500 Ki: 200000

Calibration_Current: 1500 Kffw_Acc 14000

Limit_Speed: 3000 Kffw_Dec 14000

Ki_Limit: 1500 Kfbw_Acc 14000

Iq_Min: 500 Kfbw_Dec: 14000
. Boost_Current: 1500

| Encoder_Filter_Time: 450

| Feedback Type: MODE1

General 121 Absolute Encoder
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In the same window, you can tune the gains of the control, Kp, Kv and Ki.

If you are working with a stepper motor it is better to put lower values of the gains with

respect to the default ones. For example, try with Kp=1000, Kv=Ki=25000.

The performances of the control can be checked in the plot that you can find in:

E DL Space (FULL License) - NoName.edspc
File Edit Tools @ Help

) 1 | Go OFFLINE

! +
New q > = Undo
Simulate Communication

dGo Offline | 73 Toggle Breakpoint egin (@
Editor Window 7y

® Inset v ©O| ) Stop Edit
Tosk#0 Task#1 | o k26 Task

Instructi q Drive Diagnostic 2
[loop] Motor Feedback Tuning
A f? Labelling Debug

@ Electronic CAM Debug

Line #

0

1- From the main window, Click on Debug
2- Motor Feedback Tuning
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