ml'nl' macar'®

MECHATRONIC SOLUTIONS

I/0 SET UP GUIDE

Riccardo Piccinini
Mini Motor S.P.A.
FBS-IO-EN
Firmware Revision: >4.036

Version 2, 07-2026



Table of Contents

1. Setup - Connections
1.1. Electric Connections
1.2. Power Supply Connector CN1 - DBS 55
1.3. Power Supply Connector CN1 - DBS 80
1.4.1/0 Connector CN2
1.5. USB service connector CN4
1.6. Protective Device Installation
1.7. USB connection troubleshooting
2. Parametrization Interface
2.1. Software Installation
2.2. Software
3. Control Methods for I/0
3.1. Available control methods
3.2. Motor enable and disable
3.3. Binary selection of the profiles
3.4. Analog signal conditioning
3.5. Speed Analog In
3.6. Torque Analog In
3.7. MultiSpeed
3.8. MultiTorque
3.9. MultiPosition
3.10. MultiSpeedCycle and MultiPositionCycle
3.11. Test environment

00 00 N NOoOOoTwWww NN



:’w Preface

You have chosen to buy our servomotor, and for that we thank you. Now you have to
connect it to your system to use it. In this I/0 setup guide you will find instructions on
how to make the motor work in the various non-fieldbus operating modes. For more in-
depth information, the relevant documents, downloads and guides are linked throughout

this guide.

Reference manual Rev 34
revision

Reference DBS >4.036
firmware
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1. Setup - Connections
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For detailed information on the overall dimensions of all gearmotors in the DBS family, we recommend going
to the dedicated product page from which you can find both specific Datasheet and the possibility of
downloading 3D models in a variety of formats through the configurator.

S1 series: https://www.minimotor.com/en/product-category/dbs-line/

S3 series: https://www.minimotor.com/en/product-category/dbs-s3-line-intermittent-periodic-duty/
1.1. Electric Connections

Please note that the device power supply does not have a direct connection with the system earth.

WARNING: The Power must be supplied by a stabilized PSU. Protection fuse advised.
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1.2. Power Supply Connector CN1 - DBS 55

=l
CN1
P Description 55/50 55/100
in
1 Logic GND ov ov
2 Power GND ov oV
3) + Power From 24 to 48V 48V
4 + Logic From 24 to 48V

WARNING: the picture represents the top view of the connector fixed on the motor case.
WARNING: Logic and Power GND must have common ground.

Awg 18 cable is recommended for power connection.

1.3. Power Supply Connector CN1 - DBS 80
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=r—F

(=]
CN1

P Description 80/50 80/100

in

1 Logic GND ov ov

2 + Power 48V 48V

3 Power GND ov ov

4 + Logic From 24 to 48V

WARNING: the picture represents the top view of the connector fixed on the motor case.
WARNING: Logic and Power GND must have common ground.

Awg 11 cable is recommended for power connection.
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Pin ID

1 DIN1

2 DIN2

3 DIN3/STO1
4 DIN4/STO2
5] DIN5

6 DIN GND
7 AIN+

8 AIN-

9 AGND
10 +10Vdc
11 comM
12 NO

CN2
Description
Multifunction digital input 24Vdc pnp max 500kHz

Multifunction digital input 24Vdc pnp max 500kHz

Multifunction digital input 24Vdc pnp STOin 1M
max 7kHz

Multifunction digital input 24Vdc pnp STOin 21"
max 7kHz

Multifunction digital input 24Vdc pnp
max 7kHz

Digital Input GND Logic GND?
Positive Input for Analog Signal®
Negative Input for Analog Signal®
Ground for analog signal
Service power for analog input max 5mA
Relay common digital output

NO contact relay digital output max 2A + Logic?

Awg 22 cable is recommended for I/0 connection.
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Pag. 5/ 27
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1.5. USB service connector CN4

Unscrew the metal cap to access the connector as shown in the picture

By using this micro USB connection, it is possible to set the device through the specific BSI software. You can
download it here: https://www.minimotor.com/en/products/dbs/

A The USB cable must be connected to the DBS system only with the drive powered up
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1.6. Protective Device Installation

In order to prevent short circuits, the product must be connected to a power-supply line protected by devices
to protect against overcurrent and short circuits, in compliance with electrical safety legislation, using
standard fused, disconnect switches, etc.

For the installation of a switch up line of the power supply connection, we suggest to use isolating switch with
slow blow fuse 20A for model DBS 55/- and 50A for model DBS80/--

1.7. USB connection troubleshooting

The pUSB is a delicate connector and it can pick up electrical noise from the surrounding environment. If you
cannot establish a connection with the motor:

+ Make sure that the device drivers are installed on the PC. The drivers can be downloaded here.
+ Be sure that the USB is making proper contact. If the plastic housing is too big it can prevent full contact:
use a lean USB design.

« Disconnect the USB, power off the DBS, wait for 3 seconds, power up the DBS and reconnect the USB.
This clears noise generated by switching power supplies.

« If disconnections are frequent, add a ferrite ring around the USB cable to protect it from a noisy
environment.

[1] STO option on request
[2] DO logic Supply on CN2 optional on request, maximum 155mA of output
[3] MA Analog input configured for 0-20mA/4-20mA optional on request
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2. Parametrization Interface

2.1. Software Installation
1. Download the “BSI software” and “BSI Usb Driver” at the following link:
2. https://www.minimotor.com/prodotti/dbs/

3. Extract and run the downloaded files. Follow the installation guide procedure until it is finished.
After the download extract the .zip file and run BSl.exe inside the folder (BSI icon).

WARNING: this is not an installation file. It directly runs the interface software, so you do not need to
install it. Because of this, every time the user wants to use the software only need to double click on this
icon.

| Apphcation

[eos] ATDve

4 CanOpenViewer.dll
| CM4Flash.elf

Figure 1. BSlicon

4. Connect the device through the micro USB to the pc and check that the logic is connected to the power.

5. Once the program is run, select the connection type. If choosing USB, wait for the device to be found and
connect. If the DBS is connected via Fieldbus to a net that can exchange data over Ethernet (Ethernet IP,
Profinet, Powerlink and EtherCAT with EoE functionality) you can connect typing the DBS IP address. (BSI
connection interface). UDP port used: 25113.

M Merabbabes D85 - w350 k4

(Lt L )

‘_ Connection channel

s P i [IAZ16R15.10

| CONNECT I stort Offine

oy

Figure 2. BSI connection interface

6. If the firmware stored in the device is not up to date the screen BSI update interface
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nstall new software :

5 UPDATE ABORT

Figure 3. BSI update interface

2.2. Software

BSI update interface represents the main screen of BSI software. Following the menu it is possible to act on
the motor parameter and to monitor the functional settings.

File Help

Disconnect
Status
Parameter
Mgtor
Systern
Alarmms
ﬂ Data

B PCCommissioning w1

Figure 4. BSI update interface

2.2.1. Status
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2. Parametrization Interface
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Figure 5. BSI main menu

Click on “Status” in order to know the motor status, manage the presence of fault and change the software

user level.

1. “Change User Level”: use this option in order to change the software user level and have access to more

setting parameters.

User Free Access
Advance Free Access
Eol PW required
Service PW required

2. “Alarms”: this button gives access to the alarm menu, in which you can reset the current alarm

3. “Data Flash”: diagnostic tool to save the Flash memory image;

4. “Utility”: Diagnostic tool.

2.2.2. Alarm List
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2. Parametrization Interface
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Figure 6. BSI Alarm list

By selecting “list” under the “alarm” voice, it is possible to find the alarm history list.

1. “Erase List”: use this command to erase the whole list.

2. “Save”: use this button to save the list into an external file.

2.2.3. Event List
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Figure 7. BSI Event List

By selecting “list” under the “event” voice, it is possible to find the event history list.
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[ Fmini_matar- 2. Parametrization Interface

1. “Erase List”: use this command to erase the whole list.

2. “Save”: use this button to save the list into an external file.

2.2.4. Parameter

m

Fibe  Help 1 2 <

I}ruc-nn-:cll_-"'- Sarve Plrlmlpl\:-ld Pulml T Mot Default...
" . !

&) BSI {ONLINE) = Appl = User = P001-Rel_Source
- range 1-Eat. Anslog Input .. 5-CanDpen (default 3-ModiBus )
o SEstue
value = 3-ModBus
S5 Pararmeier

ede
& dppl

Rl pienge tourde:

1-Analogic input® (Speed, Torgue).

a 3-ModBus™ (Torque, Speed, Position).
© AR || tensped Gpeed
# pO1S-ContrelType 5CanOpen™ (Torque, Speed, Pomsion).

& User

B POOS-Speedhlax * On mode 1 (Analog speed) and 4 (WMukispeed), Enable input shall be configured.
** Whin sebecting Fisldbus [3: Modbus - & CanQpen), dedce thall be restirted.
e POOT-Speedidin

Figure 8. BSI Parameters

Under “Parameter” it is possible to find and set all the motor parameters. See the section of this guide in order
to understand the meaning of all points and set the desired configuration.

In order to change the value or to select a different voice in one of the parameters, click on modify, change the
value and then select Update to load the changes.

TLF
3-ModBus v
H Cancel
Figure 9. BSI PO01

When the voice “parameter” is selected in the top of the window there are several useful options: . “Save
Param”: allows to save the parameter setting into an external file.

1. “Load Param”: allows to upload the parameter stored into an external file, directly in the driver storage.
2. “Not default”: shows which parameter have been changed in respect of the default value.

3. “Compare”: allows to compare the parameter stored in the device with the parameters contained into an
external file.

2.2.5. Monitoring
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Figure 10. BSI Parameter monitoring

The program BSl is equipped with a tool useful in order to monitor the variables during the motor
employment. Click on data and select PCCommissioning to see window shown in Figure 19 To activate the
control of one or more variables toggle the white square under column “Upd”. The value is represented under
the column “Value”. To use the oscilloscope, open the window settings and set the desired measurement,
then click on single in order to obtain the measurement.

Figure 11. BSI Plot

The PLOT function, shown in BSI Plot, , enables to track values over longer period of time.
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2. Parametrization Interface

Here a table for common variables useful to monitor

co_op_mode
co_control_word
co_status_word
co_pp_target_pu
co_pp_max_pu
co_pp_min_pu
co_pp_tlimit
co_pp_wm
co_pv_accel
co_pv_decel
de_speed_rpm
usr_trq_perc
usr_pos_pu_Tms
co_pp_cmdnewset
f_iq

usr_poserror
diag_alr_code
co_dc_ferror_win

co_dc_pos_window

Pag. 14 /27

DS402 6061h Mode of Operation Display

DS402 6040h Control Word

DS402 6041h Status Word

DS402 607Ah Target Position

DS402 607Dh.2 Positive position limit
DS402 607Dh.1 Negative position limit
DS402 6072h Max Torque

DS402 6082h Profile Velocity

DS402 6083h Profile Acceleration
DS402 6084h Profile Deceleration
DS402 606Ch Velocity Actual Value
DS402 6077h Torque Actual Value
DS402 6064h Position Actual Value
DS402 6060h Bit 4 “new setpoint”

Apk of current output of the drive

Position error in encoder pulses from the position loop

3008h Actual Alarm
DS402 6065h Following Error Window

DS402 6067h Position Window
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3. Control Methods for I/0

You are commanding the motor with the digital and analog inputs, so you will have to make the relevant
connections to the I/0 connector CN2 described in I/0 Connector CN2.

The BSI software is required to fully customize the function of the digital and analog I/0.

3.1. Available control methods

Speed Analog In Use an external analog -10+10V / 0-10V signal to command the motor speed. 01-SpeedAnalogin
Torque Analog In Use an external analog -10+10V / 0-10V signal to command the motor torque. 11-TrgAnalogIn
MultiSpeed Use up to 3 digital inputs to select up to 8 different speeds to execute. 04-MultiSpeed
MultiTorque Use up to 3 digital inputs to select up to 8 different torques to execute. 12-MultiTrq
MultiPosition Use up to 3 digital inputs to select up to 8 positions to execute, in relative or 13-MultiPos

absolute mode.
MultiSpeedCycle Cycle between 8 speeds automatically in sequence. 15
MultiPositionCycle Cycle between 8 positions automatically in sequence. 16

The parameters referenced throughout this chapter are described in full in the Parameters chapter of the DBS
manual.

3.2. Motor enable and disable

The motor needs at least one digital input configured as the enable signal to work. The system can be
configured in two ways: with dual input or with single input.

3.2.1. Dual input

Configure two digital inputs as follows:

* Enable/StandBy
* Run/Stop
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[ Fmini_matar- 3. Control Methods for I/0

Disconnect (& Change Userlevel - | [ SaveParam [ 1 Load Param T Not Default... [\ Compare.. b Modify par 2 Export... ~

=& B3I (ONLINE) Group: Appl > Input_Output > Digital
=i Status Name v
Parameter Apphinput_Output\Digital\ PO10-InputFunc |1-Enable/Stand-by

System Applnput_Output\Digital\P011-InputFunc2 2-Run/Stop
Apphinput_ Output\Digital\PO12-InputFunc3 0-Not used
Appl Apphinput_Output\Digital\PO13-InputFuncd 0-Mot used
User Apphinput_Output\Digital\P014-InputFunc3 0-Mot used
Apphinput_Outputt\Digital\P032-AinFunc 0-Analog input
InputOutput Apphinput_Output\Digital PO15-OutFunc 0-NOT_USED
Analog Apphinput_Output\Digital\P020-Diglnlnviask 0b00000 [bit]
B Apphinput_Outputi\Digital P064-TargReachedHyst 0 rpm/mA/step
ApplInput_Output\Digital\P08S-TargReachedHystTime 0 ms

5 PO10-InputFuncl

5 PO11-InputFunc?
5 PO12-InputFunc
5 PO13-InputFuncd
5 PO14-InputFunc3
5 PO32-AinFunc

5 P015-OutFunc

% PO20-DigininvMask

With this configuration, when Enable/StandBy is active the motor is torque enabled and will hold position.
When Run/Stop is active together with Enable/StandBy, the motor will execute the command specific to the
operating mode.

The digital inputs are PNP: they are activated by applying +24Vdc, taken from an external 24Vdc supply, to the
relevant CN2 pin. The 0V of that external supply must always be connected to pin 6 (DIN GND) to provide the
common reference.

Ext. 24vdc DBS — CN2
supply

0 +24\V
Enable/StandB
g y 1 DIN1
Run/Sto
-/ P 2 DIN2
6 DIN GND

Dual input — Enable/StandBy + Run/Stop

3.2.2. Single input

Program a single digital input as:
* Enable/StandBy

When this digital input is active, the motor will automatically execute the relevant command.

Pag. 16 /27 FBS-I0-EN



3. Control Methods for I/0

Ext. 24Vdc DBS — CN2
suppl
0 - y+24\/ Enable/StandB
nable/Stan
l -/ Y 1 DIN1
6 DIN GND

Single input — Enable/StandBy

3.3. Binary selection of the profiles

The MultiSpeed, MultiTorque and MultiPosition modes all select the active profile the same way: set up to 3
digital inputs to Multispeed binary sel, depending on how many profiles you need to choose from.

=€ BSI (OMLINE)

ok Status

-4, Parameter
[ System

e+, Appl

i User

-1, Input_Output

| Group: Appl > Input_OQOutput > Digital

Name Value
ApphInput_Output\Digital\PO10- InputFuncl 1-Enable/Stand-by
ApplInput Output\Digital\PO11-InputFunc2 2-Run/Stop

Apphinput_Output\Digital\P012-InputFunc3

10-Multispeed binary sel 1

Applnput_Output\Digital\P013-InputFuncd

Apphinput_Output\Digital\P014-InputFunc5

Apphinput_Output\Digital\P032-AinFunc

11-Multispeed binary sel 2
12-Multispeed binary sel 3

0-Anzlog input

ApphInput_Output\Digital\P015-DutFunc

0-NOT_USED

Apphinput_Output\Digital\P020-DiglnlnvMask 0b0DO0D [bit]
Applnput_Output\Digital\P064-TargReachedHyst 0 rpm/mAsstep
Apphnput_Output\Digital\P065-TargReachedHystTime | 0 ms

PO10-InputFuncl

¥ POT1-InputFunc2

¥ PO12-InputFuncd

L4 PO13-InputFuncd

L PO14-InputFuncs

The binary combination of those inputs selects the profile index, from 1 to 8. The same encoding is used to
simulate the inputs in Test environment. A typical wiring is shown below: DINT and DIN2 keep the
Enable/StandBy and Run/Stop commands, while DIN3, DIN4 and DIN5 carry the three bits of the binary
selection, as in the screenshot above.

Ext. 24?/dc DBS — CN2
su
0 PP y+24v

Enable/StandB

~ Y 1 DIN1
Run/Sto

g P 2 DIN2
Bit 0 — binary sel 1

~ y 3 DIN3
Bit 1 — binary sel 2

o y 4DIN4
Bit 2 — binary sel 3

~ y 5 DIN5

6 DIN GND

DIN1-DIN2 = Enable/StandBy + Run/Stop — DIN3-DIN5 = Multispeed binary sel
DIN3/DIN4 double as STO: if STO is wired, only DINS5 is left for the binary selection (2 profiles)

Binary selection — Enable/StandBy, Run/Stop and up to 3 inputs (Bit 0-2)
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[ Fmini_matar- 3. Control Methods for I/0

3.4. Analog signal conditioning

Both the Speed Analog In and Torque Analog In modes read the command from the differential analog input
AIN+ / AIN- of CN2. A simple 0..10 V reference can be built with a potentiometer supplied by the 10Vdc
service output (pin 10), as in the example below. For a bipolar -10..+10 V command (typically a PLC output)
the signal goes to AIN / AIN- and the type is selected with P043.

10 k- potentiometer

DBS — CN2

',‘ 10 +10vdc
7 AIN+
W > 8 AIN-
| 9 AGND
B ( J

0...10 V reference on AIN+ (P043 = 0)

The Speed Analog In and Torque Analog In modes share the same set of parameters to condition the analog
signal:

P004 / PO0S Regulate the minimum and maximum reference of the analog signal.

P043 Select between -10V+10V and 0..10V on normal motors, and 0..20mA and 4..20mA for MA option code motors.
P045 Select an offset for the analog signal.

P046 Select a multiplicative gain for the analog signal.

P047 Select a threshold below which the signal does not affect the behaviour of the motor.

The following parameters adjust the motor behaviour in both modes:

Parameter Function

P008 Acceleration ramp when changing speed, in rpm/s.
P009 Deceleration ramp when changing speed, in rpm/s.
P021 Permanently change the motor direction. Useful for mirrored motor placements driven by the same inputs: one

motor has P021 at 0 and the other at 1.

P017 The maximum current the motor can use. Can be used to enable boost torque or to limit torque.
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[ Fmini_matar- 3. Control Methods for I/0

3.5. Speed Analog In

The Speed Analog In mode makes the motor run at a speed commanded through the analog input.
To activate this mode, set P001 to 01-SpeedAnalogin.

[ Disconnect (2 Change Userlevel ~ [ SaveParam [ | Load Param 7= Not Default.. | Compare..

€ BSI (ONLINE) ‘ Appl > User > P001-MODE
* Status range: 01-SpeedAnalogln ... 16-MultiPosCycle (default: 03-ModBus )

. Parameter
value = 01-SpeedAnalogin Modify
i, System
=i Appl Reference source: ~
: 01-Speed analogic input

By U
i ol Analog input is used as reference for the motor speed:

- - P004/P005: analog input range:

- PO0OG/PO0T: speed range
5 PO06-SpeedMax - P008/P00Y: accel/decel limits

& P0OT-SpeedMin

02-ModBus + Dig.Input (Torque, Speed, Position)
i bt PODB-Ramphce Modbus is used for reference change, digital inputs are used

Sy T

Adjust the behaviour with the parameters listed in Analog signal conditioning.

3.6. Torque Analog In

The Torque Analog In mode makes the motor apply a torque commanded through the analog input.

To activate this mode, set P001 to 11-TrqAnalogin.

=€ BS| (ONLINE) | Appl > User > PO01-MODE
i Status range: 01-SpeedAnalogln ... 16-MultiPosCycle (default: 03-ModBus )

-4, Parameter

value = 11-TrgAnalogin Modify

-, System

i Appl Reference source: ~
01-Speed analogic input
Analog input is used as reference for the motor speed:
-ﬁ-, - P004/P005: analog input range
- PO0O6/PO0T: speed range
i3 PODG-SpeedMax - PO08/P009: accel/decel limits

% POO7-SpeedMin

4., User

: 02-ModBus + Dig.Input (Torque, Speed, Position)
foeintt, PODB-Ramphcc Modbus is used for reference change, digital inputs are used
: enable/run the motor

ot PODY-RampDec
5 POTT-IMax 03-ModBus (Torque, Speed, Position)

Madhic ic nead far refaranca rhanna and far anahlalrin of matar

Adjust the behaviour with the parameters listed in Analog signal conditioning.
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3.7. MultiSpeed

MultiSpeed mode uses a combination of digital inputs to select from up to 8 preselected speeds.

1. Set P001 to 04-MultiSpeed.

=€ BSI (ONLINE) ‘ Appl > User > P0O01-MODE |

range: 01-SpeedAnalogln ... 16-MultiPosCycle (default: 03-ModBus )
Madify

4 Status

-, Parameter

value = 04-MultiSpeed

8 System
iy Appl Reference source: )
B User 01-Speed analogic input

Analog input is used as reference for the motor speed:
- PD04/P005: analog input range

- PO0OG/PO07: speed range

- PO08/P009: accel/decel limits

= ) POD1-MODE

5 PO06-SpeedMax
5 PO07-SpeedMi .
peeciin 02-ModBus + Dig.Input (Torque, Speed, Position)
Modbus is used for reference change, digital inputs are used
enable/run the motor

4% PODE-RampAcc

% POS-RampDec

45 PO17-IMax 03-ModBus (Torque, Speed, Position)

Modbus is used for reference change and for enable/run of motor
-~ P021-MotorChangeDir
04-MultiSpeed

Speed reference is selected via digital input configured as

-5 P164-PosMin

2. Configure the digital inputs as described in Binary selection of the profiles.

3. Set the speed of each selection in parameters P110 - P117.

S1i., Input_Output

‘ Group: Appl > MuliSpeed

< Analog Name Value

i, Digital ApphMultiSpeediP110-MultiSpeed! | 750 pm
£, Accelerometer Appl\MultiSpeed\P111-MultiSpeed2 0 rpm
ApphMultiSpeediP112-MultiSpeed3 | -750 rpm
4. Collision ApplMultiSpeed\P113-MultiSpeedd 0 rpm
1., MultiTrg Appl\MultiSpeed\P114-MultiSpeed5 | 750 rpm
) ApplMultiSpeediP115-MultiSpeeds 0 rpm
S 1viuttispeed
Appl\MultiSpeed\P116-MultiSpeed? | -750 rpm
- P110-MultiSpeed1 ApphMultiSpeediP117-MultiSpeed8 0 rpm

-t P11 -MultiSpeed2
-t P112-MultiSpeed3
s P113-MultiSpeedd
-t P114-MultiSpeedS

-t P115-MultiSpeedt

-t P116-MultiSpeed?

-l P117-MultiSpeeds

When the motor is enabled, the profile selected by the digital inputs is executed. All profiles use the same
acceleration and deceleration, defined in P008 and P0Q9 respectively.

3.8. MultiTorque

MultiTorque mode uses a combination of digital inputs to select from up to 8 preselected torque profiles.

1. Set P001 to 12-MultiTrq.
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3. Control Methods for I/0

=& BSI (ONLINE)

 Status
(=% Parameter

- System

B Appl

AODE

44 PODE-SpeedMax
5 POD7-SpeedMin
5 PO0E-RamphAcc
]

PO0S-RampDec

5 P017-IMax
-t P021-MoterChange

-t P164-PosMin

- P166-PosMax

Appl > User > P001-MODE

range: 01-SpeedAnalogin ... 16-MultiPosCycle (default: 03-ModBus )

value = 12-MultiTrq

Reference source:
(01-Speed analogic input

Analog input is used as reference for the motor speed:

- PD04/P005: analog input range
- PDO6/P00T: speed range
- PO08/P008: accelldecel limits

02-ModBus + Dig.Input (Torque, Speed, Position)
Modbus is used for reference change, digital inputs are used

enable/run the motor

03-ModBus (Torque, Speed, Position)
Modbus is used for reference change and for enable/run of motor

04-MuliSpeed

Speed reference is selected via digital input configured as
"MultiMode selection” and set by P110..P117; torque limit

is sef bv P100 P107

2. Configure the digital inputs as described in Binary selection of the profiles.

3. Set the torque applied by each profile in parameters P102 — P109.

L85 PO08-RampAce
5 PO09-RampDec
5 POTT-IMae

5 P021-MotorChangeDir

5 P164-Poshfin
L5 P166-PosMax
i Input_Output

Accelerometer

Callision

MultiTrg

5 P102-MultiTrg 1

5 P103-MultiTrg2
5 P104-MultiTrg3
5 P105-MultiTrgd
5 P106-MultiTrg5
5 P107-MultiTrg

5 P108-MultiTrg7?

5 P109-MultiTrg?

i MultiSpeed

| Group: Appl > MultiTrq

Name

Apph\MuktiTrg\P102-MultiTrq1

Appl\MultiTrg\P103-MultiTrg2 | 100.0 %

Value

ApphMultiTrq\P104-MultiTrg3 | 100.0 %

ApphMutiTrq\P105-MultiTrg4 | 100.0 %

ApphMultiTrq\P106-MultiTrg5 | 100.0 %

Appl\MultiTrg\P107-MultiTrg6 | 100.0 %

Apph\MultiTrq\P108-MultiTrq7 | 100.0 %

Apph\MukiTrq\P109-MultiTrq8 | 100.0 %

4. Set the maximum speed of each torque profile in parameters P110 - P117.

Input_Output

- Analog

'V Digital
Accelerometer
Collision
MultiTrg

MultiSpeed

5 P110-MultiSpeed1

5 P111-MultiSpeed2
5 P112-MultiSpeed3
5 P113-MultiSpeed4
5 P114-MultiSpeed3
5 P115-MultiSpeedt

5 P116-MultiSpeed?

s P1T7-MultiSpeedd

‘ Group: Appl > MultiSpeed

d\P110-MultiSpeed!
Appl\MultiSpeed\P111-MultiSpeed2

Appl\MultiSpeediP112-MultiSpeed3 | -

Appl\MultiSpeed\P113-MultiSpeed4

0rpm

Appl\MultiSpeed\P114-MultiSpeeds

750 rpm

Appl\MultiSpeed\P115-MultiSpeedt

Orpm

Appl\MultiSpeed\P116-MultiSpeed?

-750 rpm

Appl\MultiSpeed\P117-MultiSpeedd

Qrpm

All profiles use the same acceleration and deceleration, defined in PO08 and P009 respectively.
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3. Control Methods for I/0

3.9. MultiPosition

MultiPosition mode uses a combination of digital inputs to select from up to 8 preselected positions.

1. Set P001 to 13-MultiPos.

€% BSI (OMLINE)

.¢ Status

Parameter

., System

=, Appl

Biy, User
-
5 POD6-SpeedMax
5 POO7-SpeedMin
% PODE-RamphAcc

-5 POD9-RampDec

-8 POT7-IMax

- P021-MotorChangeDir

-tk P164-Poshin

% P166-PosMax
i Input_Output
i Accelerometer

Hi ., Collision

Appl > User > P001-MODE ‘
range: 01-SpeedAnalogin ... 16-MultiPosCycle (default: 03-ModBus)

value = 13-MultiPos

Reference source: A
01-Speed analogic input
Analog input is used as reference for the motor speed:
- P004/P005: analog input range
- POOG/POOT: speed range
- PO08/P009: accel/decel limits

02-ModBus + Dig.Input (Torque, Speed, Position)
Modbus is used for reference change, digital inputs are used
enable/run the motor

03-ModBus (Torque, Speed, Position)
Modbus is used for reference change and for enable/run of motor

04-MultiSpeed
Speed reference is selected via digital input configured as
"MultiMode selection” and set by P110..P117; torque limit
is set by P100..P107

05-CanOpen - DSP402
Communication is performed via DS301 over can-bus while
moter behaviour is managed by DS402 state machine; input/outputs
digital and analog can be accessed via object dictionary (pdo or sdo)

2. Configure the digital inputs as described in Binary selection of the profiles.

3. Write the desired positions in parameters P120 — P135.

-5 P021-MotorChangeDir
5 P164-PosMin
5 B166-PosMax

i Input_Output

1. Accelerometer

. Collisien

. MultiTrg

i MultiSpeed

Multil

- MultiPas_Mode
- MultiDelay
. Homing

. PosScaling

4. Fieldbus

i Motor

| Group: Appl > MultiPos_Ref

Apph\MuktiPos_Ref\P120-MutiPos_Refl |0 posunits

Apph\MultiPos Ref\P122-MultiPos_Ref2 | 4096 posunits
Appl\MultiPos_Ref\P124-MultiPos_Ref3 | 8192 posunits
Apph\MutiPos Ref\P126-MultiPos Ref4 | 12288 posunits
Appl\MultiPos_Ref\P128-MultiPos_Ref3 | 16384 posunits
Apph\MutiPos Ref\P132-MultiPos_Ref6 | 20480 posunits
Appl\MultiPos_Ref\P134-MultiPos_Ref7 | 24576 posunits
Appl\MultiPos_Ref\P135-MultiPos_Refg | 28672 posunits

The positioning behaviour is defined by the following parameters:

Acceleration and deceleration, common to all profiles.

PO08 / PO09
P110 - P117 Speed of each position.
P102 - P109 Torque limit of each position.
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_

P221 - P228 Type of positioning for each position:

Absolute

Position setpoint is interpreted as an absolute value to be reached on index selection.

Relative

Position setpoint is interpreted as relative to the motor OFF position on index selection.

Additive

Position setpoint is interpreted as relative to the previous setpoint; the offset is added on the run rising
edge.

3.9.1. Homing

If the motor needs to be homed for the use of Profile Position, proceed as follows:

1. Define the homing procedure parameters in the specific homing section of the software.

3. Accelerometer

3. Collision ApphHoming\P e 37-CURRENT POSITION

eed | 200 rpm
jexspeed | 150 rpm
ol 3000 rpm/s

3. MultiTrg

g
AppI\Homing\P155-H
£ MultiPos Ref AppIHoming\P156-H
AppI\Homing\P157-H 1805
AppI\Homing\P158-H 10000 A

2. MultiDelay pol 0\P150- 0-DISABLE
AppI\Homing\P168-Homing OffsetLOW | 0x0000 posunits
ppl 9\P169- 0<0000 posunits

£ Multispeed

6000 rpm/s

2. Multipos Mode

5 P152-HomingType
5 P153-HomingSwitchSpeed
5 P154-HomingIndexSpeed
5 P155-HomingAccel

2 P156-HomingDecel

2 P1ST-HomingTimeOut
2 P158-HomingMaxCurr

- P150-H

ble

- P183-H

4 P163-HomingOffsetHIGH

2. If a homing method other than homing in place is chosen, a limit sensor or home sensor must be
connected to the I/0 connector, and the corresponding digital input set to that role in parameters P010 -
P014.

3. If no digital input is available, P032 can turn the analog input into a digital input function.

Do not drive the analog input with 24V: it will damage the drive. It remains a 0-10V or
A 0..20mA input, and only works as a digital input internally, to enable the programmed
function.

3.10. MultiSpeedCycle and MultiPositionCycle

MultiSpeedCycle and MultiPositionCycle allow the automatic switching of the MultiSpeed and MultiPosition
modes described above.

1. Set P001 to 15 (MultiSpeedCycle) or 16 (MultiPositionCycle).
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£-€ BSI (ONLINE) Group: Appl
it Status Name Value
i, Parameter ApphUser\PO01-MODE 15-MultiSpeedCycle
., System put_Outp i 00%
Apphinput_Output\Analog\PL0S-MaxRetAnalag 1000%
i Appl\User\PODG-SpeedMax 3000 rpm
i User Appl\User\PO0T-SpeedMin 0rpm
X Appl\User\PO08-RampAcc 1500 rpm/s
“u Input Output ApplUser\PO0S-RampDec 1500 rpm/s
4. Anslog pplinput_O i putFuncl 1-Enable/Stand-by
+ pighal Apphinput_Output\Digital\PO11-InputFunc2 2-Run/Stop
pphinput O 2-InputFunc3 10-Muttispesd binary sel 1
i Accelerometer Appl\input_Output\Digital\PO13-InputFuncs 11-Muttispeed binary sl 2
i, Collision 0 i putFuncs 12-Multi binary sel 3
i Applinput_Output\Digital\P032-AinFunc 0-Analog input
e MultiTrq 0 i 5-OutFunc 0-NOT_USED
{, MultiSpeed Apph\User\POT7-IMax 10000 A
4., MultiPos_Ref .0 L D 0bO0OOO it
Appl\User\P021-MotorChangeDir NONE
i MultiPos Mode Appl\Accelerometer\P035-Endscale +/-4G
1. MultiDelay Appl\Accelerometer\PO36-DatzRate 100Hz
. ApphAccelerometer\PO3T-RmsTau 50ms
i1 Homing Appl\Accelerometer\P03&-EventLevel 1006
i, PosScaling Appl\Accelerometer\PO39-EventTime 50ms
1, Fieldbus Appl\Accelerometer\PO40-Eventinhibit 100 min
pphinput Outp AinMod 0) V.10V
£ Motor Applinput_Output\Analog\PB45- AinOffs 0.000V
$., Alsrms Apphinput_Output\Analog\PO46-AinGain 1.000
[ Data Q

2. Define the 8 speed or position profiles as described in the corresponding section.

3. Use parameters P142 — P149 to define the delay between each profile change, once the target is reached.

Enabling the motor automatically activates the cycle, from speed or position 1 to 8, cyclically. If the cycle has
fewer than 8 different steps, repeat them in a correct pattern while filling all 8 parameters. Stopping and
restarting the motor always restarts from the first profile.
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3.11. Test environment

The behaviour of all digital and analog inputs can be checked and simulated before wiring any physical
connection, so the logic behind it can be tested.

1. Program the drive the way you want it to behave.

2. Go to the Data section in BSI and select the PCCommis_v01 interface. Click on the Upd label in the data to
check all variables, so they update in real time.

=& BSI (OMLINE)
L Status
=i, Parameter
f-i., System
B Appl
@4 Motor
<. Alarms

=-{EH] Data

CCommis_v01

rofileHoming

rofilePosition
ProfileTorque
ProfileVel

= List

~id Alarms

- Event

w4 Fieldbus Protocol

Download 125 par in 1986 ms

Name

AIN RD [0>1]
DIG OUT WR [2-1]
DIG OUT RD [0-1]
DIN WR MASK [0>31]
DIN 1 STATUS

DIN 2 STATUS

DIN 3 STATUS

DIN 4 STATUS

DIN 5 STATUS

DIN & STATUS (AIN)
| RMS

RPM

VBUS DC

BOARD TEMP 1[C]
BOARD TEMP 2[C]
MOTOR TEMP [C]
ACTUAL FOSITION
rg_muti_done
rg_mui_idx

rg_state
co_do_femor
<o_de_femor_win

co_dc_femor_time

Value

1074694
0
[}
RG_STATE_OFF

Upd

0.000

0000000000000 000O0D0ODOD

Tracing OFF  Plot STOPPED

SRUN |

Single

STOP

i Settings |22 Cursor ~

3. In AIN RW[0-1] write the value you want for the analog input (1.0 = 100%, 0.0 = 0%). It is reflected in AIN
RD[0-1] below.

4. In DIN WR MASK [0-31] write the combination of active digital inputs. The result is reflected in DIN 1-5 STATUS
below. It uses a binary combination; the table below shows the first 10 combinations to illustrate the

logic.

Integer

number

FBS-IO-EN
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5. Entering the right values according to the programming will activate the motor.
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MECHATRONIC SOLUTIONS
Mini Motor S.p.a.
Via E.Fermi, 5
42011 Bagnolo in Piano (RE), Italy
Tel. +39 0522 951889
Fax. +39 0522 952610
info@minimotor.com

www.minimotor.com
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