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Manual or DGFox60 EVO drive changes
Changes Description FW Vers. | SW Vers. | HW Vers.
Manual . . . . .
Manual, Drive and Caliper Drive Caliper Drive

10/07/2017 Rev:4.0 |« - * 4.04 * 4.02 0
02/10/2017 Rev: 4.1 | = Added parameter for Hall sensor phase shifting. * 4.05 * 4.03

¢ Added into manual Canopen and Modbus termination resistors as accessories. * 4.04

« Technical data now correct.

* Other text fix.
12/02/2018 Rev: 4.2 | « Added a flag to lead speed PID setting compatibility, converting a configuration * 4.06 e 4.05

file from previous drive FW version 3.xx. . 407
* Added new positioner function: input-start position mode via digital input. * 408 * 407
* Added new function for I/O related to input-start position mode, added input
‘Halt function for I/0 op. mode and ‘Homing attained’ function to digital output.

« Setting current limit to motor up to 1000.0%. * 4.09 * 4.08

 Fault reaction procedure now added for Profinet operation mode. *« 410 * 409

* Added note for connecting analog input as digital input.
18/06/2018 Rev: 4.3 | « Motor feedback position observer function now added. e 411 * 409

* Operating temperature range starts from - 20°C. * 410
10/01/2019 Rev: 4.4 | « External encoder loop management now added. « 412 « 412

« Position software limit now added for Canopen operation mode. ¢ 413

« Pressure control topology now added with related alarms. 413 * 415

« Current offset for motor brake management now added. * 416

It’s recommended to always verify drive hardware and firmware version in order to connect it to the related
and correct Caliper version.
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Thanks for choosing this H.D.T. product.

www.hdtlovato.com

Read carefully this manual before using this product.

For continuous improvement, H.D.T. reserves the right to
change features and specifications to manual and product
without notice for the customer.

Any parts of this manual can not be reproduced in any Doc. DGFox60 EVO
way or transmitted without a write permission from the
manufacturer.

Rev. N° 44

Details of images, contained here in, may be different from
real product.

Date 10/01/2019

All rights reserved.
All trademarks belong to their respective owners.
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Safety Informations DGFox60 EVO

Ch. 1 Safety Informations

Read carefully this manual before using DGFox60 EVO drive.

Take care of this handbook and keep it at hand for later reference.

Please make sure that this handbook is delivered to the final customer and user.

Safety symbols used in this guide are described below:

DANGER:

This symbol means the possibility of serious body hazards due to
electrical, thermal or mechanical shock.

ATTENTION/WARNING:

This symbol means the possibility of damaging drive or other
equipment.

NOTES:

This symbol suggests auxiliary informations to ensure a correct
operation for drive or other equipment.

1.01 Danger A\

Installation and user guide

Rev:4.3

Never supply the drive without the cover and never remove the cover while supply is on.
Do not manipulate the drive with wet hands. Failure to observe this could lead to electrical shocks.

Keep a safety distance from the motor and the machine when the power is on and never touch the rotary parts
of the motor when it is in function.

When reset the alarms make sure that the signal of running is disabled in order to avoid unexpected start of the
motor. Fix up a separate emergency stop device. It exists the risk of injury.

Do not touch the terminals of the drive, the motor or the external braking resistance, while the power is on.
Failure to observe this could lead to electrical or thermal shocks.

Before starting wiring, ensure that all supplies are off and motor is stopped.

Always turn the device’s input off before starting any maintenance. Failure to observe this could lead to fires or
electrical shocks.

Disconnect all supplies before performing drive maintenance.

Always wait at least 2 minutes after turning off the input power before starting inspections. Make sure that LEDs
have been erased and that the voltage between terminals DC+ and DC- is less than 15V. Failure to observe this
could lead to electrical shock.

The maintenance, the inspection and part replacement must be done by a designated person. Remove all the
metal accessories like watches, bracelets etc before beginning the job. Failure to observe this could lead to
electrical shocks and injuries.

Always turn the power off before inspecting the motor or machine. A potential is applied on the motor terminal
even when the motor is stopped. Failure to observe this could lead to electrical shock.

Ensure that supply voltage range mathes with drive features.
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1.02 Attention A\

Earth cable must be wired according to safety standards of the Country where drive is installed.
« Installation must be done by a designated person.
«  Always fix the drive before executing the wiring.
« Install a protection circuit (fuses or magnetic contactor) on drive supply.
Do not connect an esternal supply on terminals U, V, W.
Ensure that the drive voltage correspond to the voltage of the supply.
«  Fix terminal screws with a correct fixing torque.

«  Connect correctly the output side (U,V,W). Failure to do so could cause the motor to rotate in reverse and the
machine to be damage.

«  If drive power supply is not connected, not connect motor cable if motor is rotating. It exists the danger to
damage the machine.

Not obstruct the entry and the escape of the air and not introduce stranger object. Fire danger exists.

Ensure the functionality of the motor as single unit before connecting it mechanically to the machine and verify
that the max speed of the motor are accepted from the machine. It exists the danger to hurt and to damage the
machine.

«  Never modify the drive.

«  Clean the drive with a vacuum cleaner. Do not use organic solvents. Failure to observe this could lead to burns
or damage.

«  For your safety, it is very important that any software update or service have to be done by our company.

When you have to throw away the drive, please dispose of this product as industrial waste, so respect standards
enforced by Country laws.

1.03 Notes

Qualified electrical staff must execute installation and maintenance.
Earth cable must be wired according to safety standards of the Country where drive is installed.
«  The machine operator must receive an adapt preparation.
«  The drive may be source of radio-frequency noise if unprovided of the adequate mains filter.
«  Observe the drive specifiations and the warnings contained in this manual.
Always provide an adequate ventilation and keep clean the drive.
- Avoid water or other liquid penetration inside the drive.
«  Connect adequate cable to the imput/output terminals.

« The product is not suitable in public mains feeding voltage to habitation. The drive may be source of radio-
frequency noise.

1.04 Directives, marks and standards

Drive DGFox60 EVO complies standards below:

Standard/Mark Description

CEIEN 60204-1 Low voltage safety directive, 2006/95/CE.

CEIEN 61800-3 Product rule reffered to EMC 2004/108/CE directive.
CEIEN 60529 IP20 protection level.

CE CE marking.

Installation and user guide
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Ch.2 Introduction

2.01 Description

DGFox60 EVO digital servodrives replace the well known DGFox60 series. The evolution version
incorporates a last generation microcontroller that provides a doubled calculation performance,
a quadruplicated analog to digital converter accuracy, resulting in an evolution for motor control
and software application.

According to drive selected configuration, functionality control takes place via the most
advanced fieldbus comunication protocols, including ETHERCAT CoE, PROFINET RT, Canopen®
and Modbus RTU, as well as the Input/Output operating mode (always available in each drive
configuration).

It allows control for AC and DC Brushless motors type, including rotary, linear and tubular, and
permanent magnets continuous current motors equipped with HALL sensors, incremental
encoder with or without HALL sensors and absolute encoder on SSI serial protocol, for position and speed feedback.
A main DC power supply is requested for power stage also from external battery pack and a second DC backup logic
supply is requested for turning on the drive when main DC power supply is absent.

DC power supply, 60V rated, feeds a Mosfet power stage that is able to provide a load current twice the amount of
nominal current, for a limited time; second DC logic supply, 24V rated, provides all auxiliary voltages for electronic
circuit, included encoder and external serial ports.

DGFox60 EVO can be set up with property software, Caliper, (compatible with Microsoft Windows® operative
systems), that allows to enter all calibration settings, parameters saving and alarm management and, thanks to USB
2.0 comunication, to perform debug with realtime scope up to 100us on 4 simultaneous channels.

Head-on LEDs allow to check drive state and to verify alarms/warnings, leading to a fast failure diagnostic.

2.02 Delivery ispection

For delivery ispection and storage:

1. Remove drive from the packaging and check details on the label that confirm the drive correspond to the
one ordered; please take note about Hardware version, because some feature are depending on. The label
in on the heatsink side.

Make sure that the product has not been damaged.

If the drive is not to be used for a while after purchasing, it has to be stored, possibly with its shipment
covering, in a place with no humidity, absence of vibrations and far from water sprays.

4. Always inspect the inverter before using after a long period storage.

DGFox60 EVO Product code DGFox60 EVO Serial Number
Rated Current I, TYPE: DX060xx/yyzz S.N. '

— | In: xx Ipk: yy Firmware: v.vv Hardware vV |«—  Firmwareand
Peak Current Ik Logic Supply: 24Vdc  Pwr Supply: 24 + 60Vdc Hardware Version

_/

Drive Logic Voltage Dr|ve Power Voltage

It’s recommended to always verify drive firmware version in order to connect it to the related and correct
Caliper version

Installation and user guide
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2.03 Drive sizes and option configuration

The power available is covered by following models:

Output Current Input Voltage Maximum Output Power
MODEL Rated Maximum | Minimum | Maximum Qﬁig; DC brushed
A Voo w
DGFox60 EVO 2.5/5 2.5 5 20 80 175 125
DGFox60 EVO 5/10 5 10 20 80 350 250
DGFox60 EVO 8/16 8 16 20 80 550 400
DGFox60 EVO 10/20 10 20 20 80 700 500
DGFox60 EVO 13/26 13 26 20 80 900 650

Configurations available are covered by following options:

MODEL Configuration description

DGFox60 EVO xx/yy ST STANDARD | Analog or frequency reference and I/O hardware signals.

Fieldbus Canopen or Modbus operation mode (analog or frequency

DGFox60 EVO xx/yy CM | CAN MODBUS reference and I/0 hardware signals always included).

Fieldbus Ethercat Coe operation mode (analog or frequency refe-

DGFox60 EVO xx/yy EC ETHERCAT rence and I/0 hardware signals always included).

Fieldbus Profinet RT operation mode (analog or frequency referen-

DI Bty PROFINET ce and I/0O hardware signals always included).

Order code:

Drive current size:

2.5/5:

IEN DR8 A0EE -]

DGFoxEvo Drive | 8/16:
Main Voltage Supply: 60Vdc 10/20:
ST=No Fieldbus CM = CanOpen/ModBus  EC = EtherCat CoE PN = Profinet RT 13/26:

EXAMPLE: DX 060 25 CM DGFOX EVO 60V - 2.5A./5A.- With CanOpen/Modbus option

Installation and user guide

Rev:4.3
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2.04 Technical data

ELECTRICAL FEATURES

Main Power and logic supply | Continuous voltage: 60V _rated (-66% / +33%)
Efficiency: = 97%

Maximum output current I, up to 2 second
Output frequency Up to 1000Hz
Backup Logic supply Continuous voltage: 24V _+20%
Maximum current: 250mAm\_,IS (when main supply is not present)
Digital output N°2 optoinsulated NPN/PNP: OUTO0 and OUT1 programmable
+ Vo <30Vand iy on < 50MA for each output

Digital input N°6 not insulated PNP 24V __+20%: : INO to IN5 programmable
+  Impedence > 15kQ
N°2 not insulated PNP 10-30V: IN6 and IN7 programmable
« Impedence = 44kQ
derived from analog input converted to digital input
Main analog input N°1 differential +10V: IN6
« Impedence = 44kQ (ADC 12Bit)
« only available if not used as digital input

Auxiliary analog input N°1 single ended 0/+10V: IN7
+ Impedence = 44kQ (ADC 12Bit)
« only available if not used as digital input

Frequency input reference N°1 main optoinsulated input (2 x differential or single ended channels)
«  Line Driver 5V: impedence = 200Q) / up to 500kHz for each channel
« NPN/PNP 24V: external pull-up resistor / up to 200kHz for each channel
Main Feedback Incremental Encoder with/without HALL sensors:
< Supply:V . =5V /1, on0 < 200MA
HALL sensors: single ended 0/+5V (120° sequence management)

« Incremental Encoder (2 x differential or single ended channels)
1. Line Driver 5V:impedence 1kQ / up to 2.5MHz for each channel
2. Push-Pull 5V: impedence 1kQ / up to 400kHz for each channel

3. Open Collector 5V: up to 200kHz for each channel (with internal pull
up resistor with value equal to1kQ):

SSI Absolute Encoder:

< Supply:V . =5V /1, o< 300MA
«  DATA Line Driver 5V: impedence = 220Q
+ CLOCKLine Driver 5V: | =20mA

MAX LOAD
«  SSlbinary code single and multiturn: up to 16bit in single-turn and 15bit in
multi-turn, including MSB used for sign management

Encoder repetition output Main feedback incremental encoder repetition output
«  ABZLine Driver 5V: 1 .. 0.0 < 20mA for each channel
+  GND and SHIELD connection

USB 2.0 USB 2.0 port for drive setting via Caliper software

+  USB micro-AB port

Installation and user guide

Rev:4.3
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TECHNICAL FEATURES

Operating  conditions | Operating temperature*: 0°C / +45°C

and storage Storage and transport : -20°C / +70°C

Altitude: up to 1000m. For upper altitude, degrade drive by 1% each additional 100m.
Protection level: IP20.

Weight: ~ 400g.

Protections Short-circuit of motore and between phase and earth

DC power supply overvoltage e undervoltage
Overcurrent limitation
Drive heatsink overtemperature
Motor thermal image
Feedback damage
Alarms via 3 LEDs
1. LED LO (green): drive OK and alarms encoding
2. LED L1 (yellow): drive state and alarms encoding ===
3. LED L2 (red): alarms detected LOL1L2

Control Fully digital ring regulation control:

« Synchronous AC brushless rotary and linear motor: FOC control, SVM
modulation, with feedback or sensorless.

«  Synchronous AC brushless rotary and linear motor: Trapezoidal modulation
only with HALL sensors.

«  Permanent magnets continuous current rotary motor with feedback.
Speed, torque, position and pressure reference:
« viaanalog input or frequency input (pulse train).
« single parameter or parameter table selectable via digital input o fieldbus.
- with torque limit management.
- with factors management useful to make easier convertions.
«  with change target on the fly.
- with trapezoidal ramps or S ramps distinct for rotation direction.
Position feedback:
- motor sensor (incremental or absolute encoder).
« external incremental encoder.
Available filters:
«  Observer on motor feedback.
«  Notch filter on current reference.
« lqfilter on quadrature current to motor.
- PBfilterin analog and digital input.
Motor autophasing procedure available for all feedback.
Digital I/0 fully programmable.
Cogging motor compensation available for brushless motors.
Motor mechanical brake management.

Drive setting via Caliper software.

Installation and user guide
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Operating modes

INPUT / OUTPUT (always available for all drive configuration)
1. Speed/Torque Control or Speed with Torque limit.
2. Electronic Gearbox (CHA-B, CW-CCW, Pulse-Direction).

3. Position: single, analog 12 bit, up to 64 target table via cyclic/acyclic
target, via digital input selection, via input start selection.

4. Electronic Cam (CHA-B, Pulse-Direction, 576 points per cam, up to 8 cams).

5. Pressure control.

CANOPEN® and MODBUS RTU (available only for CM options)

» Canopen® CiA301 e CiA402 up to
1Mbps and Sync up to Tms

1. Electronic Gear

Position Mode

Velocity Mode

Profile Velocity Mode
Profile Torque Mode
Homing Mode
Interpolated Position Mode

© Nk W

Cyclic Sync Position Mode
9. Cyclic Sync Velocity Mode
10. Cyclic Sync Torque Mode
11. Touch Probe

12. Pressure control

» Modbus RTU up to 57.6Kbps

1. Speed/Torque Control
and Speed with Torque

limit control.
2. Electronic Gearbox
(CHA-B, CW-CCW,

Pulse-Direction).

3. Position: single, analog
12 bit, up to 64 target
table via cyclic/acyclic
target, via digital input
selection, via input
start selection.

4, Electronic Cam (576
points per cam, up to 8
cams).

5. Pressure control.

ETHERCAT CoE (available only for EC options)

» Canopen® CiA301 and CiA402 over Ethercat Free Run, Sync Manager, DC up

to 500ys:

Electronic Gear

Position Mode

Velocity Mode

Profile Velocity Mode
Profile Torque Mode
Homing Mode
Interpolated Position Mode

© NSO U A WN =

Cyclic Sync Position Mode

0

Cyclic Sync Velocity Mode
10. Cyclic Sync Torque Mode
11. Touch Probe

12. Pressure control

PROFINET RT Realtime CC-A and CC-B (available only for PN options)

» PROFIDRIVE
1. Speed control (AC1)
2. Position in Program Mode (AC3)
3. Position (manual AC3)
4. Pressure control

*For DGFox60 EVO 1326 drive, please ensure that, during operation, ambient temperature remains within 40°C.

Installation and user guide
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2.05 Drive and motor selection

DGFox60 EVO power stage can be supplied with DC Voltage from 20V to 80V; drive can feed voltage to AC sinusoidal
brushless motors, DC trapezoidal brushless motor and DC brushed motors (continuous current motors).

2.05.1 AC sinusoidal brushless motor

Assuming drive to be supplied with 60V continuous voltage, maximum mean square voltage value to AC brushless
motor (sinusoidal back EMF), is:

60V ,.—3V
—Dcﬁ PC = 40V,

So motor rated voltage must be a bit lower in order to ensure rated speed reaching. For example:
U 36V

NOM_motore — AC

MAX 4o =

Drive output power (Watt) is in function of provided rated current (Amps):

POUTAC = UMAXAC yow - V3 W]

For the drive selection, according to AC brushless motor (rotary, linear or tubular type), refer to table below:

Power AC DGFox60 EVO
BRUSHLESS (sizes)
Supply
MOTOR
DC DATA 2.5/5 5/10 8/16 10/20 13/26
24V | Max
Voltage UMAX 14VAC
Rated
Curent lyom <25A <5A <8A <10A <13A
Max
P < 55w <7110W < 180W <210W <285W
Power
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors
48V | Max
Voltage UMAX 30VAC
Rated
A lvom <25A <5A <8A <10A <13A
M
> p < 105W <210W <3350 < 420W < 540W
Power MAX
Suitble H.D.T. On request.
brushless MS04M For information please contact our technical de-
motors partment.
60V | Max
Voltage UMAX 40VAC
Rated
A lyom <25A <5A <8A <10A <13A
M
> p < 140W < 280W < 440W < 560W < 720W
Power MAX
MS04M MS06M MSO6M MSO6M
Suitble H.D.T. BO5S BO5M
MS04M BO5L B0O7S
brushless BO5M BO5L
B0O5S B0O7S BO7M
motors BO5L B0O7S BO7M BO7L
B07S BO7M

For information about H.D.T. AC brushless motors, refer to technical manuals downloaded from internet corporate
site:

www.hdtlovato.com

Installation and user guide
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2.05.2 DCtrapezoidal brushless motor

Assuming drive to be supplied with 60V continuous voltage, maximum mean square voltage value to DC brushless
motor (trapezoidal back EMF), is:

UMAXDC = 60V, =3V, =57V,
So motor rated voltage must be a bit lower in order to ensure rated speed reaching. For example:

U 52v

NOM_motore = AC
Drive output power (Watt) is in function of provide rated current (Amps):

V3
POUTDC = UMAXDC “Lyon \/_E [W]

For the drive selection, according to DC brushless motor (rotary, linear or tubular type), refer to table below:

DC DGFox60 EVO
Power .
s | BRUSHLESS (sizes)
u
PPY 1" moror
DC 2.5/5 5/10 8/16 10/20 13/26
DATA
24V | Max
Voltage UMAX 21 VA‘-'
Rated | <3A < 6A < 10A <12A <15A
Current NOM - - - - -
Max
P <55W <T110W < 180W <210W <285W
Power MAX
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors
48V | Max
Voltage UMAX 45vAC
Rated | <3A <6A < 10A <12A <15A
Current NOM - - - - -
M
. P < 105W <210W <335W < 420W < 540W
Power MAX
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors
60V Max
Voltage UMAX 57VAC
Rated | <3A <6A < 10A <12A <15A
Current NOM - - - - -
M
. P < 140W < 280W < 440W < 560W < 720W
Power MAX
BO5S BO5M
Suitble H.D.T. BO5M BO5L BOSL BO7S
brushless BO5S BOS5L BO7S B07S BO7M
motors*
BO7S BO7M BO7M BO7L

Since drive get both sinusoidal and trapezoidal control, it's possible to provide trapezoidal control for AC brushless
motor (see “6.14 HALL sensors feedback control” pag. 76).
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2.05.3 DC brushed permanent magnets motor

Assuming drive to be supplied with 60V continuous voltage, maximum mean square voltage value to
motor (linear back EMF), is:

Upax,, = 60Vpe=3Vpe = 57V,

So motor rated voltage must be a bit lower in order to ensure rated speed reaching. For example:
u 5o0v

NOM_motore = DC
Drive output power (Watt) is in function of provide rated current (Amps):
= UMAXDC 1L you (7]

P
OUTDC

For the drive selection, according to DC brushed motor (permanent magnets), refer to table below:

DC brushed

Power DATI DGF;”‘GI_O =
Supply| MOTORE itagiiel
DC c.C 2.5/5 5/10 8/16 10/20 13/26
24V Max
Voltage UMAX 18VDC
Rated 1 | <25A <5A <8A <10A <13A
Current NOM - - -
Max
P <36W <72W <115W < 144W < 190W
Power MAX
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors
48V Max
Voltage UMAX 4ovDC
Rated | <25A <5A <8A <10A <13A
Current NOM - - -
Max
P <80W < 160W < 260W < 320W <420W
Power MAX
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors
60V Max
Voltage UMAX 50VDC
Rated | <25A <5A <8A <10A <13A
Current NOM - - - - -
M
. P < 100W < 200W <320W < 400W < 520W
Power MAX
Suitble H.D.T. On request.
brushless For information please contact our technical department.
motors*

Installation and user guide
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3.01

Ch. 3 Installation

Mechanical installation

Please follow the following instruction during the installation:

1. Install the drive in a vertical and perpendicular position regarding the floor.

2. Insure yourself that the environment temperature is comprised between 0 and 45° Celsius*.

3. Avoid the following conditions:

Direct exposure to the solar light

Assemble in places with presence of powders, soil, particles of iron.

Assemble in places with corrosive gas, explosive gas or high grade of humidity.
Assemble in proximity of machines that generate vibrations.

Assemble in proximity or on inflammable matter (as wood) or not resistant to the heat.

4. Insure yourself that the driver will be assembled in a position that guarantee a correct ventilation, as shown
in picture below.

5. For convenience, please set drive Fieldbus Address before installation.

- laomm , 40mm =
\\\ \\\ min. 1 60mm min. n
~ ! min ~
' L@ T [
. 00 |
\\\ = :o UU
55 I 00
N 1
B o | 0
am 00
i (0
X g— 00
:\ N I UD
| i 00
N I f 00
RN I i
! e T |
~ : 1
Omm ' 40mm
J - in. min.
I
@O
BOOK WALL
MOUNT MOUNT
& = =y
(®

*For DGFox60 EVO 1326 drive, it is recommended that, during operation, the ambient temperature remains within 40°C.
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DGFox60 EVO Installation

3.02 Dimensions and side views
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Supply and quick start

DGFox60 EVO

Ch.4 Supply and quick start

In order to supply the drive power stage, an insulated transformer in needed, NOT an auto-transformer,
cause the secondary transformer winding will be connected to Power Earth. A single phase transformer can
supply more drives. If the total current supplied to the drive exceeds 8Amps, a tri-phase transformer is

needed.

4.01

Standard wiring for quick start

Typical connection diagram, about power/logic supply and signals, is shown below:

L1 L2

NS A/

AC Supply
230Vac

Contactor

AC-DC insulated
Switching
Supply

Caliper

24V,
Rated Voltage
7
Logi Y I v
ogic Supply +24V (20)
GND (1)
[ -+ ) o
J3
PLC | Encoder | **
CN Repetition Lo
o ..
FieldBus

+
Fuse F3
‘ +
T "

ACPowerSupply |1 L2
230Vac/

NS A/

Fuse F1 []

INSULATION
TRANSFORMER

Fuse F2 []

NS A/

Contactor

Noise Filter

VAC,,

230Vac/-

out
Low AC Voltage

Bridge
Rectifier

VDC
Low DC
Power Supply

Electrolytic Discharge
Capacitor Resistance PE
C Ry
PE Motor
Supply

PE N\

Encoder

ey dS ‘/ ‘

e
1 rd

e

=]

For detailed information about connection between ‘external control-drive-motor; please see:
«  "6.14 HALL sensors feedback control” pag. 76.
«  "6.15 Incremental encoder feedback control” pag. 78.

«  "6.16 Absolute Encoder feedback control” pag. 80.
«  “6.17 Sensorless speed control” pag. 82.

«  "6.18 Position control: electronic gearbox mode” pag. 84.

«  "6.19 Position control: positioner mode” pag. 86.

«  "6.20 Position control: electronic cam mode” pag. 88.

«  "6.21 Pressure control” pag. 90.

Installation and user guide
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DGFox60 EVO Installation

Refer to following pictures to ensure a correct connection providing supply to multiple drives:

POWER
SUPPLY

+VDC

WRONG WIRING
ﬁVDC

777

POWER
SUPPLY

+VDC

CORRECT WIRING
-VDC

777

4.02 Power transformer

The transformer must be designs using following empirical formula, in function of number N of drives connected to
the same supply.

Power P_is given by:
V3

P, = (P,,~3+80) N TES)

(W]
with:

PAZ = VmI.CmI + Vm2'Cm2 + o+ VmN'CmN [W]

whereV_is motor rated speed in rad/s and C_ is motor rated torque in Nm.
The conversion formula between RPM to rad/s is:

y = REM [@]

" 9.5 S

Transformer turns ratio must be designed in order to ensure that, with nominal RMS line voltage value (VAC,),
nominal RMS output voltage value (VAC_ ) is 45V, . So, with no load applied, the rectified voltage (VDC) will be:

VDC =VAC,,,-\2 = 63V

4.03 Capacitor discharge resistance

Resistance Rb value, design to ensure a 10 seconds discharging time, and resistance power dissipation are obtained
from formulas below:
20.000000

Vs
CluF | R,

R =
b Rh

[©] Pr, = (7]

Installation and user guide
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Installation DGFox60 EVO
I ————————————————————————————————————————mm—

4.04 Electrolitic capacitor

Capacitor allows voltage rectification and energy recovering during motor deceleration.

Working Voltage (WV) must be at least 100V; total capacitor value is usually design using the empirical formula
below:

2000-P,
C =0T [y
VDC
Coefficient 2000 is a caution factor and can be reduced to 1000 in conditions below:
« motor speed is lower than 1500 RPM, with triphase line supply.
« machine’‘moment of inerzia'is lower than motor, with triphase line supply.

If, during motor deceleration, overvoltage protection occurs, with own alarm (see “Ch. 7 Drive status and diagnostics”
pag. 101), please consider these two possible solution:

- increase electrolitic capacitor value.
« decrease deceleration ramp.

4.05 Bridge rectifier

Please use a full wave bridge rectifier in single phase line supply or a traditional triphase bridge rectifier in triphase
line supply. In triphase supply, two full wave bridge rectifiers can be used as shown below:

VACout oy e +DC
Phase 3 F2 o
+
VAC, ¢ L ==l
Phase 2 o k 3 C
F2
VACOUf O —
Phase 1 -DC [
777 PE

Reverse breackdown voltage must be at least 400V. Minimum current |, provided by rectifier must be:
l.=In +In,+In_ +..

where In,In,In, ..are multiple drives rated current.

Rectifier installation have to provide a correct dissipation condition for the device: for example, rectifier can be
screwed on the bottom of electric cabinet where drives are installed too.

4.06 Fuses

F1 and F2 must be delay fuses. In order to choose a correct value, please use formulas below:

_13-P;
' vAC.

m

1,6-P
A -
4] s vacC, ,

[A]
F3 must be at least a 16Amps delay fuse.

For information about additional optional, see “Ch. 8 Order code and accessories” pag. 107.
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DGFox60 EVO Wiring and connections

Ch.5 Wiring and connections

5.01 General description

Position and name of connectors are explained below and are visible also on the head-on label:

. ———

e

o
o

—~———————
060000000

TP ETEINND K

X10 X1

o
) & o [N
1 1 ﬂ ID Address Selectors  Baud

FIELDBUS INSTALLED:

‘oo IMEC - ETHERCAT [l CM - CAN MODBUS
, I PN - PROFINET [IPB - PROFIBUS
- [l ST - STANDARD
R

4D0C

INHAONG3IS 0A | SS3T1HSNYHg 1v.LIDIa

OANAIXO

AV NI YW
——
——

Motors & Digital Drives
=3 HIGH
SV VOLTRGE! www.hdtlovato.com

[g‘”""' $PD &z‘;&:m:( €
[ ® ]

7OIN

Connector Description
J USB Micro AB port for drive setting via Caliper on PC
J2 Fieldbus comunicazion connector (blanck in ST - Standard configuration)
J3 Analog and digital I/0 and +24V_logic supply
J4 Feedback from motor connector: encoder, HALL sensors
J5 DC power supply and motor supply connector (U,V,W)
J6 Main feedback incremental encoder repetition output

NB: picture shows EC or PN configuration

Installation and user guide
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Wiring and connections DGFox60 EVO

5.02 J1 connector: drive setting

Before connecting a desktop PC to the drive, ensure that PC Power Earth is the same of the drive,
otherwise, please, use an insulated laptop PC.

Connector TYPE | Micro USB tipo AB

USB 2.0 comunication at 12Mbps.

Utilit Function set, tuning and diagnostic procedures via
= y Caliper software.

Firmware upgrade.

Cable Standard USB type A to micro-B shielded cable.

5.02.1 Using USB 2.0 HUBs

I's allowed to use USB 2.0 HUBs in cascaded connection to visualize more axises with same PC. Tipical connection
available between PC and DGFox60 EVO drive, using USB HUBSs, is shown below:

« It's strongly recommended to use USB shielded cables, whose lenght is less than 3m for single drive or
less than 1m for each drive connected to an USB HUB.

«  Keep USB comunication cables far from power and feedback cables.
« It'srecommended to use shielded HUB with active supply if long distances are required.

«  Maximum number of installable USB devices is 128, but real displayable number is related to PC
hardware and used operating system.

« It's possible to connect all other H.D.T. drive families, that support USB, to the same HUB.
+  Forinformation about cable, see “Ch. 8 Order code and accessories” pag. 107.

Installation and user guide
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DGFox60 EVO

Wiring and connections

5.03 J2 connector: EC and PN option configuration

» EC configuration: Ethercat

4 N
Connector TYPE Double RJ45: IN (A) and OUT (B) port with Link/Act
A and fieldbus status led.
Link/Act Fieldbus comunication protocol:
Adt Utility - Ethercat CoE, (Canopen® CIA 402 over Ethercat) with
EC option.
Link/Act
L e N°pins 8 x 2 (Fthernet standard according to EN50173-1:2011).
and 4 x LED link/activity and 1 x green LED for fieldbus sta-
\_ ) LEDs tus.
» PN configuration: Profinet
4 ) o
Connector TYPE Double RJ45: IN (A) and OUT (B) port with Link/Act
Act and fieldbus status led.
Link/Act
Act . Fieldbus comunication protocol:
Utility
« Profinet RT, (Profidrive CA e CB) with PN option.
Link/Act
Bus 0 s
Failure N°pins .
d 8 x 2 (Ethernet standard according to EN50173-1:2011).
an
4 x LED link/activity and 1 x red LED for fieldbus status.
g Y, LEDs
PIN J2 connector description
Al-B1 TD + Transmit Data +
A2-B2 TD - Transmit Data -
A3-B3 RD + Receive Data +
A4-B4 -
A5-B5 -
A6-B6 RD - Receive Data -
A7-B7 -
A8-B8 -

NOTES:

«  Monitored fieldbus: for information, see “7.03 Diagnostics” pag. 103.

+  Keep comunication cables far from power and feedback cables.

« It may be necessary to use a switch repeter for bus lenght grater than 1000m.
«  Use shielded patch cable (pin-to-pin) FTP 568 (B) Cat. 5 or better.

« As to connect multiple drives, RJ45 needs a cascade connection, so the wiring between the drives
themselves must be pin-to-pin.

«  Forinformation about cable, see “Ch. 8 Order code and accessories” pag. 107.

24
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Wiring and connections DGFox60 EVO

5.04 J2 connector: CM option configuration

d )
Double RJ45: IN (A) and OUT (B) parallel connected

Connector TYPE
ports

Fieldbus comunication protocols:
Utility « Canopen® CIA301e CIA 402
« Modbus RTU

8x2:A1-A8 and B1-B8 (CIA303 standard + Modbus RTU

N*pins standard)
U .
PIN J2 connector description
Al-B1 CANH High Canopen® data
A2-B2 CANL Low Canopen® data
A3-B3 GND Common Ground for Canopen®
A4-B4 MODBUS + + data for RS485 Modbus RTU
A5-B5 MODBUS - - data for RS485 Modbus RTU
A6-B6 -
A7-B7 Shortcircuit For possible external signal or supply
A8-B8 GND Common Ground for Modbus RTU

5.04.1 Cable forJ2

In order to ensure a correct operation for Canopen® Fieldbus comunication, please follow instruction below:
« connect external 120Q) termination resistor
« the table below shows Bus total lenght related to Baudrate:

Baudrate Bus Lenght
1 Mbit/s <20m
500 kbit/s <100m
250 kbit/s <250m
125 kbit/s < 500m
50 kbit/s <1000m
20 kbit/s <2500m
10 kbit/s <5000m

Wiring connections and pins numbering for J2 connector is shown below:

Installation and user guide
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DGFox60 EVO

Wiring and connections

26

=| NOTES:

«  Monitored fieldbus: for information, see “7.03 Diagnostics” pag. 103.

+  Keep comunication cables far from supply and feedback cables.

« It may be necessary to use a repeter or signal amplifier for bus lenght grater than 1000m.

«  Use shielded patch cable (pin-to-pin) FTP 568 (B) Cat. 5 or better.

« As to connect multiple drives, RJ45 needs a cascade connection, so the wiring between the drives
themselves must be pin-to-pin.

«  Forinformation about hardware node ID address and baudrate, see “6.06 Rotary switches and dip switch”
pag. 60.

«  Forinformation about cable, see “Ch. 8 Order code and accessories” pag. 107.

5.05 J3 connector: /O and logic supply
( ] )
REF- 7T @oo [ GND .
REF+ | 2 gg:: DIR+ Connector TYPE | Double row, pitch 3.5mm
GND 3 CL-]= DIR-
RIFAUX = 4 oo [ PULSE+
IN.O 5. B8 | PULSE- o Analog and digital 1/0.
IN_1 6. Bo M OUT OK+ Utility +24V backub loai |
N2 7. I!Q:: OUT OK- ackupfogic supply.
IN.3 8 CLY= OUT1+
IN.4 9 L= OUT1- N 20
IN_5 70. B8 | +24V pins
— .
PIN J3 connector description
1 REF — + 10V 12bit ADC differential analog input for main reference.
Available also for digital input IN_6 (single ended PNP).
2 REF + For information, see “6.09 Drive References” pag. 66.
3 GND 0/+10V 12bit ADC single-ended analog input for auxiliary reference.
Available also for PNP digital input IN_7.
4 RIF AUX “6.09.2 Auxiliary Reference” pag. 67.
5 IN_O
6 IN_1
7 IN_2 Programmable digital input function defined by chosen operating mode. For informa-
8 IN_3 tion, see “6.08.1 Digital I/O functions” pag. 64.
9 IN_4
10 IN_5
11 GND Ground reference 0V for +24V_ _supply and digital input signals IN_0-5.
12 DIR + Frequency Line Driver, NPN and PNP optoinsulated digital input for
13 DIR - main DIRECTION / CH A external encoder / CCW data.
14 PULSE + reference Line Driver NPN and PNT optoinsulated digital input for
15 PULSE - input PULSE / CH B external encoder / CW data.
Optoinsulated programmable NPN/PNP digital output. Normally used for “Drive OK”
16 OUT OK + LT .
function, it’s high active when no alarms occured.
17 OUT OK - It's low disabled when an error occures and drive shuts down in FAULT condition. For
information, see “6.08.1 Digital I/O functions” pag. 64.
18 | OUT1 + Optoinsulated programmable NPN/PNP digital output. For information, see “6.08.1 Di-
19 OUT1 - gital I/0 functions” pag. 64.
+24V__backup logic supply when main supply is disconnected. See also “Ch. 4 Supply
20 +24V bC, ”
and quick start” pag. 19.
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Wiring and connections DGFox60 EVO

= NOTES:
«  GND of pin 3 is connected to pin 11, inside the drive.

«  Single ended connection for main reference is to connect -Ref (pin 1) to GND ground (pin 3) and to
connect signal to pin 2; this connection type is usefull if the external controller device has not differential
analog output, but +10V single ended only, and if this analog isput is used as digital input (single ended
PNP).

«  Keep I/O cables far from supply and feedback cables.

-+ Use at least 0.5mm? section cables (AWG20) for +24V_logic supply (J3-11 and J3-20).

« To ensure a correct electric wiring, and for electric safety, strip the wire up to 6-8mm, or use an
appropriate cap.

«  For“Frequency main reference input, use shielded cable.

«  For information, see “5.09 Optoinsulated digital input: NPN, PNP and Line Driver” pag. 34, “5.10
Optoinsulated digital output: NPN and PNP” pag. 35”5.11 Not insulated input” pag. 35.

5.05.1 CableforJ3

Wiring connections and pins numbering for J3 connector is shown below:

Please ensure that insertion hook of connector is
facing upwards.

Installation and user guide
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DGFox60 EVO Wiring and connections

5.06 J4 connector: Feedback

A+ 1. @ 7 +5E Connector TYPE | Double row, pitch 3.5mm
A- 2 ﬂﬂ_: 8 GND
B+ 3. g 9 D- Utilit Motor feedback: incremental or SSI absolute
B- 4 @@ .70 HA/D+ Y encoder and HALL sensors.
Z+/CK+ 5 ﬂﬂ_: 1 HB
Z-/CK- 6 @E ] .12 HC N°pins 12
PIN J4 connector description
1 A+
A Differential line driver (5V) input for incremental channel A.
2
A Single (5V) Open Collector and Push Pull input for incremental channel A.
3 B+
5 Differential line driver (5V) input for incremental channel B.
4
B Single (5V) Open Collector and Push Pull input for incremental channel B.
5 Z+/CK+ Differential line driver (5V) input for channel Z of incremental encoder.
p Z-/CK- Differential line driver (5V) output for CLOCK data for SSI absolute encoder.
z Single (5V) Open Collector and Push Pull input for incremental channel Z.
7 +5E +5V encoder supply and for pull up resistors.
8 GND Common Ground for encoder supply and signals.
9 D-
Differential line driver (5V) input for DATA for SSI absolute encoder.
10 (HA) /D +
HA/ (D +) HALL sensor A signal
11 HB HALL sensor B signal
12 HC HALL sensor C signal
= NOTES:

«  Monitored fieldbus: for information, see “7.03 Diagnostics” pag. 103.

+  Use shielded cable and connect shield to PE. Keep 1/O cables far from supply and feedback cables.

«  Toensurea correct electric wiring, and for electric safety, strip the wire up to 6-8mm, or use an adequate
cap.

« In order to use cable lenght between 50m and 100m, ti’s recommended to use incremental encoders
that allow not to exceed 250kHz, during application rated speed.

- Forabsolute encoders, whose sum of single-turn and multi-turn bit is higher than 15, it's recommended
to use cable lenght lower than 50meters.

HALL sensor sequence is shown below:
Ref + ——

«— Ref-

120° Phases 60° Phases
101 100 110 010 011 001 000 100 110 111 011 001
HALLA—— | HALL A
HALL B HALL B
HALL C
HALL C L
0° 60 °120 180 240 300 360 ° 0° 60 °120 180 240 300 360 °

Installation and user guide
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Wiring and connections DGFox60 EVO

5.06.1 Cable for J4

Wiring connections and pins numbering for J4 connector is shown below:

Please ensure that insertion hook of connector is
facing upwards.

Wiring connections for external pull-up resistors on J4 connector for Open Collector incremental encoder is shown

below:
Pull-up with 1kQ internal resistor Pull-up with external resistor
\ ST K
M I A 1)4-7 +5E !
I i D ! !
I | I ! :
o ! ' I 1941 '
bt ! ! (I Rext | 1kQ I
CHA : : + : CHA — ‘:-“ 2 i
1 I Il
Il *a3 ' o IJ4-3 i
: : : k0 ! I : K i
| |
CHB —— pra-a E g - i] :
o (. | |
. 1J4-5 i b 1J4-5 |
! : TkQ ! Lo Rext : 1kQ :
cHz — :’M : : cHz 26 |
\ ) L [

———— e =~

External resistor must be dimensioned according to main feedback encoder used and cable shield must be
connected to Power Earth near the drive.

Installation and user guide
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DGFox60 EVO

5.06.2 Wiring a H.D.T. motor BO5 and BO7 series

Follow the tables reffered to motor cable colour code, for the connection with H.D.T. motors with following features:

1. absolute SSI encoder for motors:
- cod. 480*: ST 12bit + incremental channels, LD-5V
« cod. 500%: MT 12bit and ST 17bit, LD-5V, only for BO7.

Wiring and connections

N. PIN Bl DS, ENCODER N. PIN
DRIVE J4 LD 5V CABLE MOTOR
CONNECTOR cod. 480 cod. 500 COLOUR CONNECTOR
1 CHA+ - GREEN 5
2 CHA- - BROWN 6
3 CH B+ - YELLOW 7
4 CHB- - ORANGE PINK 8
5 CK+ VIOLET 14
6 CK- WHITE/GREEN 13
7 +Vdc RED 3
8 GND BLACK 4
9 DATA- RED/BLUE 12
10 DATA+ GREY 11
11 - - -
12 - - -
- - Shield 1
2. incremental encoder for motors:
« cod. 2* or 280%: 1024ppr, LD-5V
N.PIN Incremental ENCODER N. PIN
DRIVE J4 LD 5V CABLE MOTOR
CONNECTOR (cod. 2 0 280) COLOUR CONNECTOR
1 CHA+ GREEN 5
2 CHA- BROWN 6
3 CHB+ YELLOW 7
4 CH B- ORANGE PINK 8
5 CHZ+ BLUE 9
6 CHZ- WHITE 10
7 +Vdc RED 3
8 GND BLACK 4
9 - RED/BLUE 12
10 HALL A+ GREY 11
11 HALL B+ PURPLE 14
12 HALL C+ GREY/PINK 15
- - Shield 1

NOTES:

« incremental channels LD 5V, also using the absolute encoder cod. 480, can be sent to on PLC or CN via
J6 connector in order to close the position loop.
« connect cable shield to -DC pin of J5 connector or to the PE point nearest to drive.

«  All pins of motor side and colours cable not mentioned are unused.

30 =
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Wiring and connections

5.06.3 Wiring a H.D.T. motor MS04 and MS06 series

Follow the table reffered to motor cable colour code, for the connection with H.D.T. motors with following features:
1. incremental encoder for MS motor:

« cod. 200%: 2500ppr, LD-5V, encoder output with flying MATE'N’LOK capsule (AMP 172171-1) and plug
(AMP 172163-1).

DGFox60 EVO

PN EXTENSION ENC. CABLE ENCODER MOTOR CABLE
AMP AMP
C(I))I\TIEI‘I’EEC'JI"(‘)R FUNCTION COLOUR 1721631 | 1721711 COLOUR
N. PIN
1 CH A+ GREEN 9 BLUE/BLACK
2 CHA- BROWN 10 BLUE
3 CH B+ YELLOW 11 GREEN
4 CH B- ORANGE PINK 12 GREEN/BLACK
5 CH Z+ BLUE 13 YELLOW
6 CHZ- WHITE 14 YELLOW/BLACK
7 +Vdc RED RED
8 GND BLACK 2 BLACK
9 - - - -
10 HALL A+ GREY 7 WHITE
11 HALL B+ PURPLE 5 GREY
12 HALL C+ GREY/PINK 3 BROWN
- - Shield 15 SHIELD

NOTES:

« connect cable shield to -DC pin of J5 connector or to the PE point nearest to drive.

«  All pins of motor side and colours cable not mentioned are unused.

* For information about H.D.T. brushless motors (B05, BO7, MS04 and MSO06 series), refer to technical manuals
downloaded from internet corporate site:

Installation and user guide
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DGFox60 EVO Wiring and connections

5.07 J5 connector: Power and motor supply

DO NOT connect an esternal supply on terminals U, V, W.
A DO NOT connect cable when drive power supply is off and motor is rotating.
Before providing power supply voltage, ensure that J5 connector is properly inserted.

Connect correctly U,V,W wiring both drive and H.D.T. motor: the inversion of the phases do not invert
the direction of rotation of the motor.

é )
1 ® +DC Connector TYPE | Power connector, pitch 5mm
o o
3 ® n Uu/+M Utility Drive DC power supply and motor supply.
4. (® 1 Vv
5 (® W/-M
N°pins 5
G J
PIN J5 connector description
1 +DC DC power supply connection.Ensure that -DC pin, power cable shields and encoder cable

shield are connected to Power Earth.

See “Ch. 4 Supply and quick start” pag. 19.

2 -DC

Monitored voltage: for information, see “7.03 Diagnostics” pag. 103.
3 U/+M | Motor connection, U phase for brushless motor or +M pole for continuous current motor
4 Vv Motor connection, V phase for brushless motor

W /-M | Motor connection, W phase for brushless motor or —-M pole for continuous current motor

5.07.1 Cable for J5

Wiring connections and pins numbering for J5 connector is shown below:

o

=\
A
Ta) ‘

=
22N
2N
'l
Wan\

\Z

Power cable choice must be performed in function of absorbed motor current. Recommended cable section is
shown below in function of drive size:

Sizes Section - mm2 (AWG)
DGFox60 EVO 2.5/5 1 mm? (AWG17) Shielded with shield connected to PE
DGFox60 EVO 5/10 1.5 mm?(AWG15) Shielded with shield connected to PE
DGFox60 EVO 8/16 1.5 mm?(AWG15) Shielded with shield connected to PE
DGFox60 EVO 10/20 2.5 mm?(AWG13) Shielded with shield connected to PE
DGFox60 EVO 13/26 2.5 mm?(AWG13) Shielded with shield connected to PE

For information about H.D.T. AC brushless motors wiring, refer to technical manuals downloaded from internet
corporate site:

www.hdtlovato.com

Installation and user guide

2
3 Rev:4.3


http://www.hdtlovato.com

Wiring and connections DGFox60 EVO
I —

5.08 J6 connector: incremental encoder repetition

@ "\ | Connector TYPE | Push-in, pitch 2.5mm
5V hardware buffered Line-Driver output for incremental
Utility channel and zero index derived from main feedback in-
12345678 cremental encoder.
. J N° pins 8
PIN J6 connector description
1 SHIELD Cable shield connection
2 GND Common Ground
3 Z+ . . . .
y 7 Differential line driver (5V) output for incremental channel Z.
5 B+ . i . .
p 5 Differential line driver (5V) output for incremental channel B.
7 A+ . i . .
p A Differential line driver (5V) output for incremental channel A.

5.08.1 Cable for J6

Wiring connections and pins numbering for J5 connector is shown below:

«  Use shielded cable. Ensure to connect shield at least on encoder repetition receiver device.

«  Keep I/O cables far from supply and feedback cables.

« Toensure a correct electric wiring, and for electric safety, strip the wire up to 6-8mm, or use an adequate
cap.

+ Inorderto use cable lenght between 50m and 100m, ti's recommended to ensure that encoder repetion
channels do not exceed 250kHz, during application maximum speed.
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DGFox60 EVO Wiring and connections

5.09 Optoinsulated digital input: NPN, PNP and Line Driver

The drive allows an optoinsulated connection for frequency speed reference input:
1. DIRECTION / CHA / CCW data input.
2. PULSE/CHB/CW data input.

LINE DRIVER connection is available upt to +5V; for NPN and PNP connection, signal voltage must be lower than
+30V, or equals.

In some condition, an external resistor is needed for the connection (it's recommended to position it on
drive size, as shown in picture below). Anyway, do not exceed input voltage threshold (+30V).

A Failure to observe this note could lead to drive damage.

In order to prevent high frequency noise, earth connected shielded cables are recommended; connect
shield to Power Earth both on drive side and source side.

Different connection topologies about frequency speed reference input are shown below:

NPNSIGNAL . . PNP SIGNAL
______ .
+Vcc : Jemmmmmm e R P .
T :- SIS o ‘: ] ‘:
o L ! T60R j{q@[ ! ! T60R }q@[ !
i | + |
1

i I ~SERE puse | ! Puse |
1 1 ] 1 1
\ (. [ 1 1 1 1
o I ' Drive ' ' Drive '
PLC 1 (| I 1 1 1 1
1 [} [} | ]
+Vce (. [ 1 1 | |
[ I 13-12 ' ' '
- * I 1 !
Y I : T60R : : T60R }q@[ :
I 1 1 | Rext 11313 i ':'J3»13 — i
| \ |

1 :
' \

| N e~ N e 4
1

1

1

1

)

______

Encoder

+Vcc

D

External resistor selection (Rext) is in function of Vcc supply voltage value. Refer to following table:

Logic Supply Vcc
+12V +24V +5V
Rext 680Q) - ¥ Watt 1.8kQ - 7> Watt 0Q
Line Driver Not available Not available vV

Installation and user guide
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5.10 Optoinsulated digital output: NPN and PNP

The drive allows an optoinsulated connection for output signal below, up to +30V signal voltage value:
- 'OUT 0’ digital output.
«  'OUT 1'digital output.

Digital output ports allow to connect an external control unit (PLC) equipped by both NPN and PNP type or a
mechanical switch (relay) both NPN and PNP type.

Do not exceed current threshold forced by electrical features:|. < 50mA. Failure to observe this note
could lead to drive damage.

Different connection topologies about digital output are shown below:

___________

____________

! O+Vec PLC/CN
1 9

i

\
1

1

Input :
1

1

1

Rint :

1

|

1

1

1

1

|

____________

[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
]
’

PLC/CN

L
4
—

e @m———

~
————————

OUTPUT —

_________________________

5.11 Notinsulated input

The drive allows N° 8 not insulated input:

N° 1 analog main reference input £10V (12bit).
« N°1 analog auxiliary reference input 0/+10V (12bit).
« N°6digital input 10/30V.

Ground reference (GND, pin 11 of J3) is common among every not insulated input, with exception for analog reference
input, that have an own Ground reference (GND, pin 3 of J3).

Block diagram for each not insulated input is shown below:

Input Main Ref. GND Input Aux Ref. Input0  _ _ _ _ _ Input 5 GND

J3-10 J3-11

_____________________________________________________ - - =

22k

—— e e e e, ——————————-

Rev:4.3
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Ch.6 Operation mode

Please, see “2.04 Technical data” pag. 11 for details about operation mode.
Operation mode supported by drive are listed below:

Input / Output (I/0): analog and digital input and output.

Modbus RTU (for CM configuration only).

Canopen® CIA301 and CIA402 protocol (for CM configuration only).
Ethercat CoE CIA402 protocol (for EC configuration only).

vk N =

Profinet RT Profidrive protocol (for PN configuration only).

Control topologies supported by drive, with rotary and linear or tubular motor type, are listed below:

1. Torque, Speed and Speed with Torque limit control via analog 12 bit input reference or via fieldbus parameter
with each supported feedback type.

2. Position control with each supported feedback type and related to desired operation mode:
«  Single Target positioner via analog reference or via single parameter.

- Table Target Positioner up to 64 target: cyclic/acyclic target or via digital input selection or via input-start
selection.

«  Electronic Gearbox via frequency reference (CHA/CHB, pulse/direction and CW/CCW).
«  Electronic Cam via frequency reference (CHA/CHB, pulse/direction).

3. Sensorless speed control.

4. Pressure control via analog input references or via fieldbus parameter.

Main drive status, during operation, are defined by LEDs signaling devices and are shown below; please see “7.07 LEDs
signaling devices and drive status” pag. 101):

«  SWITCH-OFF state: drive will not provide torque to motor and shows Drive OK or FAULT condition.
SWITCH-ON state: drive will provide torque to motor in order to keep it stopped.

«  OPERATION ENABLED state: drive will follow speed, torque or position reference, depending on choosen control
topology.

«  Drive OK or FAULT condition: drive will show Drive OK condition, only when there are no active alarms. If an alarm
occurs, drive will show a FAULT condition.

Drive has a firmware that communicates with proprietary Caliper software: the using of this software leads to:

«  select the desired drive operation mode.
«  select the motor between rotary and linear or tubular type, with related feedback.
« configure all motor and drive parameters.
save, modify or reload previous configured motor and drive parameters.
- configure, reload, modify and save all parameters for drive integrated software applications.
«  monitor drive and motor during operation.

« perform debug of the entire machine quickly viewing all parameter addresses related to Fieldbus operation
mode and emulating functionality and commands.

perform HALL sensors autophasing.

configure analog input and configure digital 1/0 ports.
« configure drive to react in alarm conditions.
.« configure languages.
« use Scope function.

Installation and user guide

Rev:4.3
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6.01

Introducing Caliper

Caliper software requires a PC Windows98°® or later with USB2.0 ports and installation software pack
can be downloaded from enterprise web site, after registration and login:

www.hdtlovato.com

During Caliper installation procedure, when Windows® gives message related to reliable installation driver
origin, please accept all in order to go on with installation procedure; if not do so, Windows® will not reach
H.D.T. drive and a new installation procedure is mandatory.

Caliper main window consists of:

1.

a Toolbar, located at the top, that, via drop-down menu, allows to set the correct Caliper type related to
drive connected; if a USB HUB 2.0 is used, it allows to connect with the desired drive. It allows to send to
drive command signals, as SWITCH-ON, OPERATION ENABLED, RESET, emulating fieldbus protocol and 1/0
functions, and also to configure drive parameters in offline mode, perform HALL sensors autophasing and
use Scope function.

a State bar, located at the lower, shows drive state and any active alarms, DC bus power supply voltage and
firmware release for the connected drive.

a Data Monitor, located at the left column, gives information about connected drive size, actual drive
operation mode (Fieldbus or 1/0), actual control topology (Mode), motor speed and position parameters
and drive current and temperature. Also actual digital I/0 function and state (with a graphic view for state)
is displayed.

a Menu, into a tree view, located at the right of Data Monitor, allows to set all drive parameters: operation
mode selection (Field Bus menu item), motor and feedback Data parameters (Motor Data menu item),
advanced setup parameters (Advanced Setup menu item) and control topology selection (menu item
depends on desired operation mode in Field Bus menu item).

a Drive Data allows to configure Menu parameters directly, set desired Application related to Factors
submenu and to visualize all parameter addresses related to Fieldbus operation mode.

[+ Caliper[DGFOX EVO] Version: 4.0 - m] x
File Commands Print Language About Monitor
[2) DgFoxTomeat Eve | ﬁ | 01-[Dx]Axs 1 - 5‘@4 ‘p E|]‘ |‘@| =Bt BS"EB'| @
] Bl b || @ ool o [ [ora—| gumecfono— o |
Data Monitor @ Menu (2 Y [-Drive Data (%)
Drive — . #n Field Bus Drive Si
Bus nput/OutPu & Motor Data ma=sE2 e
Mode [3IPosition ¥ I Advanced Setup \ottage size | —
Current | A =& Control Set
Temp. | — C Software Drive | —
Velocity | —— em
Position (Rev/Offset)
,,,,,,,,,, Counts
_____ Counts.
Input
0 — [
il= s
2| - @
3 [
A - @
5] - @
Output
=
\con - oFF [l [f— TbcBus — [Fr —— [~ ] )

Caliper present version and later, extend compatibility with 3.xx previous version in order to use a unique software to
configure all H.D.T. drive families that support it, loading and converting previous files, selecting the correct Caliper
version via drop-down menu into Toolbar. Present maual will describe Caliper 4.0 and later releases.

Installation and user guide
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NOTES:

«  Pointing mouse on icons, a brief description will appeare, showing the function.

«  To confirm any modified parameters (and to automatically send to drive), press ENTER key, or you
can enable Autosave function in Commands menu to send any modified parameters to drive (a label
‘A’= Automatic appears in state bar).

« Thereis an’Hidden Menu’ (reachable only entering a password in Commands menu) that allows to set
other critical parameters not interesting for user (voltage, 12T drive and temperature thresholds). For
other informations, please contact our technical support office.

Main software icons, in the toolbar, are described below:

Icon Description

Drive and PC connection: choose correct Caliper Version and desired drive, then press to connect the
drive. State bar, in the lower, shows if connection is OK or not.

% Drive and PC disconnection: USB comunication is disabled and drive continues to operate according to
latest modifided parameters before disconnection.

Loading just set configuration into drive memory.

It's recommended always to perform backup files for drive and motor parameters.

Load default parameters: factory settings will reload into drive memory

Motor autophasing: a window is opened to perform motor autophasing, that lets to verify
poles and HALL sensors allignment. Please ensure to set correct encoder pulse number
Ch. 6.07 before proceding. Rotor must be free to rotate.

Local control via Caliper: this key lets to enable, into Caliper software, all emulated signals and parame-
= ters related to each mode operation.

If Local control is pressed, all real fieldbus and 1/0 signals are NOT considered. Howerver, some input
signals, as limit switch, are considered for machine debug operation.

Enter password, called “1035" into Commands Menu to enable Local control via Caliper.

(@)Power| 'SWITCH-ON’ ‘Ramp unlock’
#@oper.| 'OPERATION ENABLED’ ‘Ramp enable’

@i2cw| ‘CW (clock wise) [l} Start HF'],[:"'EHF'] ‘Start Home Position’

@3 ccw| ‘CCW’ (counter clock wise) , ‘Absolut/Relative’ reference

@4 input | ‘IN 4 Input ‘Start Quota’

#FReset| ‘RESET’ CHG ‘Change’ (change set)

i@ Halt 'HALT’ ‘Reset Encoder’ e ‘Reset Position’
@Ref On/0f|'/Ramp reference enable’ ‘Axis enable’

JOG back and forth’

Installation and user guide
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Icon Description
E’l Scope: a window is opened to show Scope that allows some drive variables monitoring.
Ch.6.13 Open a Scope file saved into a PC directory.

System state: a window is opened to show any active or occured alarms with ID code e type information
about alarms and warnings.

Drive setting: a window is opened to show all drive setting parameters and lets to create a calibration
setup without USB active connection yet.

—J) Save all drive calibration setup for motor + drive into a PC directory. This procedure will save all drive
and motor data into default folders created from Caliper software at first program launch. Saving folder
directory can be changed.

Open a drive calibration setup saved into a PC directory.

Motor setting: a window is opened to show all motor setting parameters and lets to create a calibration
setup without USB active connection yet.

Save all motor calibration setup and PID current regulator into a PC directory.
Open a drive calibration setup saved into a PC directory.

6.02 Caliper Data Monitor

Data Monitor shows drive main parameters listed below: Data Monitor
1. Drive size, operation mode and set control topology Drive 10,0-20,0 [60 V]
2. Current provided to motor (A) and Drive heat sink temperature (°C) Bus Input/CutPut
3. Speed (with fixed unit): Mode [0)Speed
+  RPM:rotary motor. Current 000 A
« mm/s: linear or tubular motor. Temp. 210 °C
4, Position (with fixed unit): Velocity 0.0 mmis
N. of revolution / counts per turn (16bit) and total counts (32bit Position
with 1bit for sign management): rotary motor. 0.00 mm
« mm:linear or tubular motor. Input
5. Digital I/O state 1.0| Power on @
- Digital input are programmable and enabled depending on 1.1 E_na_me p_‘er ©
choosen operation mode and choosen control topology. 1.2 Lfmft Swfmh cw @
) S 1.3|Limit Switch CCW (@)
Ar\alog input (12b|.t) with sign management whose values are 1.4| Reverse Speed @
displayed and realtime updated. 15| Resel Alarm @
Digital output are programmable and always enabled. I.6| Analog Input 1 0
«  Graphic LED for digital input activation. I.7| Analog Input 2 -2047
Output
0.0| Drive OK O
0.1|Speed D O

NOTES:

«  Graphics allows to see I/0 function selected and if they are enabled; for digital input, the external LED
ring is activated if hardware input is on High level and internal circle is activated when input function

is enabled.

« Visualized speed and position parameters units can not be changed and depend on motor type (rotary
and linear or tubular). Drive position, speed and acceleration reference units can be changed, instead.

For further information, please see “6.05 Factors” pag. 57.

«  For further information about digital I/O, please see “6.08 Digital /0" pag. 62.
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6.03 Caliper Menu

In order to modify drive parameters, please ensure to:

enable USB connection with desired drive: if connection is missing, parameters can be set clicking Drive
setting key; then save configuration into PC directory in order to load it into drive memory during active
USB connection.

« enable Local control via Caliper icon key and ensure to set drive state in SWITCH-OFF (disable related
icon key).

Whenever a Menu item is selected, all relevant parameters appear into Drive Data window: to confirm any
modified parameters (and to automatically send to drive), press ENTER key, or you can enable Autosave function
in Commands menu to send any modified parameters to drive; last modified parameters highlighted in blue track.

Menu items are listed below:
1. FIELD BUS: operation mode selection.
2. MOTOR DATA: motor and feedback parameters settings.
3. ADVANCED SETUP: regulator, filter, limiters settings and alarms managing.
4. The fourth Menu item depends on the desired operation mode and can be set in:
- Control Set: |/0 operatio.
«  Modbus: Modbus RTU operation.
+ CanOpen CIA301 e CanOpen 402: Canopen® operation.
«  Ethercat: Canopen® CIA301 and CIA402 over Ethercat operation.
«  Profinet and Profidrive: Profinet RT PRofidrive Protocol operation.
For example, Control Set item into Menu, with its contents in Drive Data and during I/O operation, is shown below:

=] CaliperlDGFOX EVO] Version: 4.0 - [a] X
File Commands Print Language About
B & ]| || [rrmet 7] @ | e @ | 65| G| ol ob| e
sl &)@ ] oo Jorsec mee | fromeefiien—fann |
Data Monitor Menu Drive Data
[Drive 10,0-20,0[60V] m Field Bus
Bus InputoutPUt {B# Motor Data ‘CO’WO‘ In Out [01Speed hd
Mode  [i01Speed fg# Advanced Setup
Current 000 A |[=58 ""0' Set
B g5 Digital Input
[Temp. g
E‘mpty 28,; G Factors x Speed
eloci ™m B
Position Settin
Position (Rev/Offset) P Posi 9
i P Position
0 0 'V Main Speed
Ok @A GearBox Mode — — —
Input C Torque 15N Ramps VL\"N'B[ " R‘iglulal.t;r Cumm' . Régnlalt:r
M eloci eloci urrent urren
1L.0]Power o & Eletronic Cam == == o= == o=
I.1) Enable Ref. S N |~ Sl LB@;
1.2| Limit Switch CW
1.3 Limit Switch GCW
[Analog —
1.4 Reverse Speed Motor Power
1.5 ResetAlam - c
1.6| Analog Input 1
1.7 Analog Input2 [ 2047 = K— @
Output
0.0/ Drive OK. Q@
0.1/Speed 0 [
om0k Drive-OK [ Stop [[Dc-Bus 22V [Fir: 401 [Al[

NOTES:

«  Control Set item allows an overview of choosen control type into a block diagram (see previous image).
Each time a block is enabled (ramps, filter and limiters), these blocks appear inside block diagram in
appropriate location.

+ Into Drive Data window, a single block diagram can be selected and can be opened into a new window
where main block parameters can be set, without looking for it into Advanced Setup (see image below):

|| |0« mre] | | 5] ] o] 2 |

Da et ve Dalir
Drve: 1 ik Field Bus —— T
Bus &bt Motor Data Contral In Out [Dpeed i
Mode  iojspess | 5k Advanced Setup — -
Current 000 A 23 Control Set
5 Speed Regulator
i e G
- Speed K
ey i @ Pustion Seliing it
in eV 5 P Postion Speed Ki
a ¥ Wain Speed
#-A GearBox Mode Speed Kd
Input C Torque i N\—
10! Power on @ & Eletromc Cam n\m;:'rl;' &’.‘1‘2. "ES'.',‘:.‘??'
14| Enaie Rt @ L mivm = E
i/ ® A i
& ~—— M
i @
[ hator —ower |
[ -
6]
@ —
®| §#* Close
< >
om0k W ive.0x Bieoe  Boces 220 |m am |4
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6.03.1 Menu: ‘FIELD BUS item

‘Field Bus’item allows to:

- set drive name, usefull for identification between a multiple axis connection via USB HUB.
«  select the desired operation mode.

Ment

Dati Azionamento

) ?3 Fleld Bus Device name
-{@k Motor Data ods 1
g Advanced Setup e S
=% Control Set Field Bus
& Digital Input
& Factors Type Remote Input/OutPut j
4P Position Setting
P Position
'V Main Speed
A GearBox Mode
C Torque
& Eletronic Cam
Meni Dati Azionamento
i Device name
{&+ Motor Data
i@ Advanced Setup [021Bh=0221h] Name Axis 1

-8 CanOpen DS301
e[l CanOpen DS402

&a Control

& Factors

& Control Setting
-8 Position Sefting

& Digital Input

® Touch probe
P Positioner

HP Homing Mode
- Profile Velocity
¥ Velocity Mode
IP Interpol. Mode
- Torque Mode
=--A GearBox Mode

- % ModBus Field Bus
&8 Control
B3 Control Set Type ModBus Remote Control -
& Control Setting Mode address/bit-rate [From selector |
=& Digital Input
-7 Factors Modbus
-4 Posifion Setting Memory
&P Position =
Address 1 Bit-rate[Bits/s 57600 <
=¥ Main Speed =1 ! !
= A GearBox Mode Selector
C Torque Address -—- | Bit-rate[Bits/s]
&% Eletronic Cam
Parity Bit Odd -
Timeout Alarm
Timeout [ms] 100 =
=]
™ Timeout Enable off
WMent Dali AZionamento
H Device name
B+ Motor Data
& Advanced Selup [2059h,1=12]Name [Asis 1
[iZ CanOpen DS301 Field Bus
Lo
E [F”"__ggﬂggnetpo?s‘mz Type CanOpen Remate Cantrol j
- Factors Mode address/bit-rate ’m‘
& Confrol Setting
‘R Position Setting CanOpen
& Digital Input Memory
-8 Touch probe N =
ode-ID 1 Bit-rate[Kbits/s 1000 ~
P Positioner =] ! L
HP Homing Mode Selector
'Y Profile Velocity Node-ID — | Bit-rate[Kbits/s]
¥ Velocity Mode Timeout Alarm
IP Interpol. Mode -
- Torque Mode [Timeout [ms] 100 j
- A GearBox Modi
A GearBox Mode " Timeout Enable off
Meni Dati Azionamento
) = Device name
&gk Motor Data
g Advanced Setup [2059h,1=12]Name [Asis 1
== EtherCat Field Bus
= DC Sync/Watchdog
L SyncManager Type EtherCat Remate Control j

Mode address/bit-rate
EtherCat
Memory
Config Station alias
Selector

Config Station alias

From selector -

—

Installation and user guide
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Operation mode: I/O (Input/Output)

During this operation mode, Control Set item is enable
into Menu and lets to configure analog/digital input
and desired control topology.

Operation mode: Modbus RTU

This screen allows to set fieldbus Address (up to 247)
and comunication Baudrate (up to 57.6KBit) from
Caliper software or from hardware rotary switch (up to
99) and dip-switch (see “6.06 Rotary switches and dip
switch” pag. 60).

A Time-out comunication alarm can be configure to
report failure comunication after a time of inactivity.

Operation mode: Canopen® CIA301 and CIA402

This screen allows to set fieldbus Node (up to 127)
and comunication Baudrate (up to 1Mbit) from Caliper
software or from hardware rotary switch (up to 99) and

dip-switch (see “6.06 Rotary switches and dip switch” pag.
60).

A Time-out comunication alarm can be configure to
report failure comunication after a time of inactivity.

Operation mode: Ethercat CoE CIA301 and CIA402

This screen allows to set “Station Alias” addressing type
via Caliper (up to 65536) or via hardware rotary switch
(up to 99).
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Mentr

Dati Azionamento

B+ Motor Data
¥ Advanced Setup
+-fE Profinet
=2 ProfiDrive
&8 Control
& Control Setting
Active map
Custom map
-] Alarms
Fault Buffer
& Factors
=& Digital Input
@ Touch probe
¥ Velocity Mode
=P Position

Device name

[423,0=11]Name Axis 1
Field Bus
Type ‘Proﬁnet Remeote Control j

Profinet
Device name[ProfiNef]

dgfoxevo

IP address 192.168. 1. 10

Operation mode

Modalita di funzionamento: Profinet RT Profidrive

This screen allows to set Device Name and IP Address
for Profinet comunication.

Operation mode is settable only if drive is in SWITCH-OFF state:

« during Fieldbus operation, to ensure witch drive and motor parameters are settable, related to drive
state, please see related fieldbus user guide, downloadable from enterprise web site:

www.hdtlovato.com

« during I/O operation, parameters can be modified only via software Caliper; if parameter is not
changeable, it will appear grey coloured and it will be not selectable.

6.03.2 Menu: ‘'MOTOR DATA’item and sub-menu ‘FEEDBACK’

‘Motor Data’item allows to enter parameters and permanent magnets motor type connected to drive.

12T motor protection is settable and identifies a motor overload limit:

« it's a time (settable from 1sec to 3000sec.) within which drive will provide to motor a current equal to

A\

twice the rated current; default value is 10sec.
the choice of this parameter is normally related to motor physical size.

- if stress is too high, drive will provide an appropriate alarm/warning and will limit motor current equal
to‘Nominal Current’ parameter.

Menu Drive Data
- Field Bus Motor Data .
U8 iotor Datal oo Notar mm | | 1t's possible to set motor type from drop-down menu:
: (& Feedback =
% Advanced Setup p e s 3000 = - permanent magnets rotary motor
= N ! 1t [A 3.00 = .
Control Set o curent (A = | - permanent magnets linear (or tubular) motor
Peak Current [A] 6.00 =
Stall Current [A] a0~ | + brushed DC motor (continuous current)
Nominal Voltage [V] 12 j
Motor Poles 2 . " .
Phass Resstor o] o] Then, depending on choosen motor type, it's possible to
Synchrony Inductance [H] oz - | setall parameters useful to a correct operation (including
2t Time [s) 20 =i| [ motor 12T protection).
Pole pitch [mm] 10.00 j

NOTES:

42

During torque control mode, the percentage of torque supplied to the motor from drive is reffered to
parameter called‘Nominal Current’.

Consider that maximum number of poles for linear or tubular motor is 2 and Pole-pitch must be set
correctly; it's possible to connect a brushless rotary motor wth 50 poles maximun, instead.

Nominal Speed parameter units depends on choosen motor type (rotary and linear or tubular). For
further informations, please see “6.05 Factors” pag. 57.

Installation and user guide

Rev:4.3


http://www.hdtlovato.com

Operation mode DGFox60 EVO
R EEEEE———————————————————————————————

‘Feedback’ sub-menu item allows to choose correct feedback and to enable motor cogging compensation.

Menu Drive Data It's possible to set, from drop-down menu:
#; Field Bus Feedback i
=t Motor Data e PR — + Incremental encoder without HALL sensors
@ Feedback
% Advanced Setup g Reverse feedback w il o Incrementale encoder with HALL sensors
5 Control Set election feedback:
gl e -lllll « Only HALL sensors (trapezoidal control type)
% | [om , ,
& i) —|I| + SSIencoder: absolute single-turn and multi-turn
Bit single-turn 16 =
—— — u-|/| + Sensorless
Offset [7] 0.00 =]
[™ Cogging compensation off | 0000k
Application Offset
Application Offset [Counts] Home [ 0]
Encoder position [Counts] 0

A Ensure to select correct feedback type before connecting encoder.

Incremental encoder without HALL sensors

» If incremental encoder without HALL sensors is used, after SWITCH-ON command, drive will perform a rotation
angle, more or less evidence, related to real shaft position. I's possible to perform this procedure at first start, at
every start or at every reset command, as set into drop-down menu.

» Encoder hardware type supported are Line Driver and Open Collector/Push-Pull.
» Motor cogging map is available only if encoder provides zero index.

Incremental encoder with HALL sensors

» If incremental encoder with HALL sensors is used, it's mandatory to correctly set offset-encoder parameter
(all H.D.T. motors are set to 0°) performing the autophasing procedure if third part motor is used (“6.07 Motor
autophasing” pag. 61).

» Real shaft position related to HALL sector position is displayed.

» Motor cogging map is available only if encoder provides zero index.

Only HALL sensors
» For a trapezoidal control (DC brushless motors), only HALL sensors feedback is used.
» Real shaft position related to HALL sector position is displayed.

SSI absolute encoder

M

If SSlabsolute encoder is used, it's mandatory to correctly set offset-encoder parameter (all H.D.T. motors are set to
0°) performing the autophasing procedure if third part motor is used (“6.07 Motor autophasing” pag. 61).

It's possible to set the “application offset” parameter related to encoder absolute 0 position: keep motor on desired
position and press ‘Home' key into sub-menu Feedback inside Drive Data, to store the offset (this parameter is
mapped in every operation mode supported).

M

Besides, it's possible to connect encoders having single-turn and multi-turn resolutions higher than 16bit and
15bit respectively; if single-turn and multi-turn bit sum is higher than 31bit, drive provides an error. If single-
turn bit are higher than 16bit, drive performs an automatic truncation of excess bits; by the way drive operates
correctly, affecting offered resolution, limiting it to 16bit.

¥

Istantaneous value for encoder absolute position is visible visibile nel sottomenu Feedback nella finestra Drive
Data.

Motor cogging map is available.

¥

¥

Sensorless
For further information about sensorless control tuning, please see “6.23 Sensorless loop tuning” pag. 96.

NOTES:

«  Forfurtherinformation about motor cogging map, please see “6.12 Motor cogging torque compensation”
pag. 71.
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‘Observer’ sub-menu item allows to enable and set gain and bandwidth for observer system applied to position
feedback from motor: with this tool, it's possible to increase round resolution up to 16bit. Observer system is available
for all supported feedback (with exception for sensorless control).

It's useful to reduce motor noise keeping unchanged application bandwidth.

It's disabled for default condition, but it's recommended when:
- encoder feedbacks, that provide resolution lower than 1000ppr or lower than 12bit, is used.
«  HALL sensor feedbacks is used.

Men Dati Azionamento

- Field Bus Position observer

=i Motor Data . -
(@ Feedback . 1000 =

I Observer Bandwith [Hz] 1000 =

----- igF Advanced Setup

w83 Control Set ™ Enable Off | 0000N

Observer function could lead to system instability, so please follow tuning instruction at “6.22 Closed loop regulation
tuning” pag. 92.
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6.03.3 Menu: ‘ADVANCED SETUP’item

‘Advanced Setup’ item allows to set regulators, filters, limiters, alarms managements, brake managements and
digital outputs and it is independent of the operation mode selection.

Menu Drive Data This item shows:
o m Field Bus - - ﬁ
g  firmware release.
-t Motor Data Drive Size 10,0-20,0 ) )
EW=% \ vanced Setup Voltage size B0V « drivesize.
-------- 1, Speed Regulator :
------- #= Current Regulator Software Drive Version 4.01 drive rated VOItage'

-------- I~ Position Regulator
This item allows to set:

....... B Limit - control loop gains.
Notch Filter

....... Iq Filter « alarms with relevant reset manegment.
------- & Output . filters and limiters.
------- Generic data L. .

523 Control Set - digital outputs function.

To set each of items in the sub-menu, just select it and modifing window will appear in Drive Data.
Advanced Setup sub-menu items are listed below:
1. Speed Regulator: PID speed regulator.
- Increasing value, coefficients K, K increase their effect.

- Flag to enable compatibility with previous FW version 3.xx: if flag is enabled, PID parameters perform
same regulation loop of previous version; if flag is disabled, to obtain the same regulation loop, it's
necessary to set K, value 8 times higher and K value 2 times higher.

2. CurrentRegulator: PID current regulator (set from 1 to 2000). Increasing value, coefficients K, K increase their
effect.

3. Position loop: position regulator. Increasing value, coefficients K, increases its effect. Parameter for choosing
feedback to close position loop (motor feedback or external encoder). Parameters for axis ratio between
motor and encoder and encoder pulse number.

4. Alarm Memory: occured alarm history up to 16 maximum stored locations, with description; alarm list can
be erased.

5. Alarm Mode: some alarm managment including Overvoltage, Undervoltage and drive 12T; they can be set
as shown below:

«  Autoreset or Stored for voltage thresholds.

«  Rated current limit or Cyclic auto reset for drive 12T warning; also it's possible to define the 12T alarm after
parameter time elapsed.

Limit: limiter for upper speed and current in percentage of motor rated current.
Notch Filter: notch filter enable and engage at desired frequency and attenuation.

Iq Filter: 157 order time constant filter for quadrature current reference (set from 0.01ms to 30ms). Please be
carefull using this filter that could lead to instability conditions.

9. Output: OUTO-1 digital output managment. For any information about output functions, please see “6.08.1
Digital I/0 functions” pag. 64.

10. Generic data: flash memory (non volatile) location addresses available for customer and reachable only via
fieldbus comunication.

= NOTES:
- Drive position, speed and acceleration reference units depends on motor type between rotary and
linear or tubular. For further information, please see “6.05 Factors” pag. 57.
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6.03.4 Menu: ‘Control Set’ ‘Modbus’ ‘CanOpen’ ‘Ethercat’ ‘Profinet’ items
As already described above, the 4" Menu item depends of operation mode selection. Drive parameters for the
type of selected control are settable, including:
1. Desired control topology via drop-down menu inside Drive Data window.
2. FACTORS setting (units and application type).
3. analog and digital input setting.
4, all parameters related to desired control topology.

performed. This calculation is automatic and must be started via Caliper software. For further

f To ensure a correct operation for entire application, FACTORS calculation procedure must be
information, please see “6.05 Factors” pag. 57.

6.03.4.a Input/Output operation mode: ‘Control Set’ items

«  speed control (and speed with torque limit).
«  torque control.
«  electronic gearbox control (CHA/B, CW/CCW, Pulse/Direction).

«  position control (single target positioner, analog positioner, cyclic table selection positioner or via digital
input up to 64 target).

- electronic cam control.
< pressure control.

For example, speed control with analog +/-10V input is shown below:
Menu Drive Data

: & Motor Dotz Control In Out |[0]Speed j
: figk Advanced Setup
=85 Control Set

=& Digital Input

- (ff§ Filter Inputs

- Factors
-6 Position Setting
=P Position Aux Speed
.5 Pos Parameters -Analog

-HP Home Position ~Inside
-« Position Jog “Torque Lim

Ll Pos. - Input x :
2§ Main Speed L Limit Regulator — . o
ﬁ? Aux Speed O+ Velocity 'S Velocity Current o Current
-l Ramps ﬁ IE
=& GearBox Mode _
% Engaging [ [tain Speed [ |
|- Analog |

®, Disengaging
—-JP Home Position ~Inside
) GearBox Jog F
—(C Torque
=¢s» Eletronic Cam

&L Sync/Shift
-8 Data Engaging
1%, Data disengaging
- Home Position
.. Cam Jog

Control Set sub-menu items are listed below:

1. Control setting: Stop mode management during Fault Reaction and HALT conditions. For further information,
please see “6.04 Emergency stop functions” pag. 55. Stop mode available are shown below (selectable from
dropdown menu):

- Disable power: motor inertia stop.

«  Ramp controlled stop and then disable power.
Ramp controlled stop keeping motor in standstill condition at power on.
Limit torque stop, setting desired torque limit.

Installation and user guide
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2. Digital Input: drive digital input setting in I/O operation mode. For any other information about digital input
functions, please see “6.08.1 Digital I/O functions” pag. 64.

«  Filter Input: input 1°T order filter parameters, in ms unit.

3. Factors: multiplier factors associated with input reference in order to modify scale resolution. Please see
“6.05 Factors” pag. 57.

4. Position Setting: maximum admitted position error and maximum admitted recovery time setting; beyond
these values drive provides an error/alarm condition.

5. Position: setting for all parameters related to desired position control between single target positioner,
analog positioner, cyclic/acyclic table selection or via digital input or via input-start up to 64 target. For
further information, please see “6.09 Drive References” pag. 66 and “6.19 Position control: positioner mode”
pag. 86.

«  Pos Parameter: profile setting and position procedure setting, software positive and negative limits and
Homing offset.

«  Position Jog: JOG setting.

«  Home Position: HOMING procedures and parameters. For further information, please see Modbus user
guide.

«  Pos. - Input X: index stop, at relative position, when event happens on INPUT X of drive I/0 connector.

6. Main Speed: speed control and main speed reference setting between analog, inside or frequency. For
further information please see “6.09 Drive References” pag. 66.

«  AuxSpeed: auxiliary speed reference setting between analog, inside or torque limit.
+  Ramps: acceleration and deceleration ramp managment; linear ramp or S ramp (JERK parameter).

7. GearBox: gearbox axis rate management and engage and disengage settings; input type can be selected
between CHA/B, CW/CCW, Pulse/Direction input reference. For turther information please see “6.09 Drive
References” pag. 66 and “6.18 Position control: electronic gearbox mode” pag. 84.

« Engaging: engaging phase parameter set

« Disengaging: disengaging phase parameter set

«  Home position: HOMING procedures and parameters. For further information, please see Modbus user
guide.

«  GearboxJOG: JOG setting.

8. Torque:torque control setting and input reference setting between analog and inside. For further information
please see “6.09 Drive References” pag. 66.

9. Electronic Cam: Cam table and all parameter setting. For further information, please see “6.09 Drive References”
pag. 66 and “6.20 Position control: electronic cam mode” pag. 88.

«  Sync/Shift: isync parameter set and master/slave position shift setting.

«  Data Engaging: engaging phase parameter set

« Data Disengaging: disengaging phase parameter set

«  Home position: HOMING procedures and parameters. For further information, please see Modbus user
guide.

+  CamJOG: JOG setting.

10. Press: pressure reference accuracy setting and fullscale setting for speed and pressure reference and for
pressure transducer. For further information please see “6.09 Drive References” pag. 66. e “6.21 Pressure
control” pag. 90.

«  Setting: safety pressure threshold setting, beyond which the drive introduces set speed limit. Speed
variation is managed with ramp.

« Limit: current and negative speed limit setting.

«  Alarm mode: overpressure and underpressure threshold setting and enabling.
«  Pressure Reg.: pressure ring regulators setting.

«  Ramps: pressure and speed ramps setting and enabling.

«  Output: analog output fullscale setting and output setting for pressure reached condition related to
pressure and time window parameter.

Installation and user guide
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6.03.4.b Modbus RTU operation mode:'Modbus’ items

Control type and state machine in picture: Wenu Drive Data

3 @;‘:Ef[‘;;a State Machine

- speed control (and speed with torque -5 Advanced Seup Erorma: Soich on atiod
. . [=RE 3 IodB!
I’mlt). ml

B8 Control Set

. torque control. & Cortro Seting

& Digital Input

« electronic gearbox control (CHA/B, CW/ 5 Fiter Inputs

. . 1§ Factors
CCW, Pulse/Direction). -4 Postion Seting
P Position
2 Pos Parameters

«  position control (single target positioner, 1P Home Pastion
analog positioner, cyclic table selection D oston s,

positioner or via digital input up to 64 A ol

I Ramps
target)' A GearBox Mode
. ®( Engagin,
- electronic cam control. 3 Dt
HP Horne Position Control Word[Hex] | 0000h [Status Word[Hex] | A0Oh
& GearBox Jog
C Torque
- Eletronic Cam
& Sync/Shift
8 Data Engaging
‘&, Data disengaging
- HP Home Posttion
& Cam Jog

During fieldbus operation mode, Caliper software shows all Modbus RTU parameter addresses, nearby the
parameter.

Same Modbus RTU protocol implemented inside DGFox60 EVO drive is & compatible with all other H.D.T. drive
families that support it.

Modbus sub-menu items are listed below:

1.
2.
3.

&

o

I1

L

Control: Modbus RTU Control Word and Status Word informations.
Control Set: control type selection.

Control setting: Stop mode management during Fault Reaction and HALT conditions. For further information,
please see “6.04 Emergency stop functions” pag. 55. Stop mode available are shown below (selectable from
dropdown menu):

- Disable power: motor inertia stop.

«  Ramp controlled stop and then disable power.

«  Ramp controlled stop keeping motor in standstill condition at power on.
«  Limit torque stop, setting desired torque limit.

Digital Input: drive digital input setting in Modbus RTU operation mode. For any other information about
digital input functions, please see “6.08.1 Digital I/O functions” pag. 64.

«  Filter Input: input 1°T order filter parameters, in ms unit.

Factors: multiplier factors associated with input reference in order to modify scale resolution. Please see
“6.05 Factors” pag. 57.

Position Setting: maximum admitted position error and maximum admitted recovery time setting; beyond
these values drive provides an error/alarm condition.

Position: setting for all parameters related to desired position control between single target positioner,
analog positioner, cyclic/acyclic table selection or via digital input or via input-start up to 64 target. For
further information, please see “6.09 Drive References” pag. 66 and “6.19 Position control: positioner mode”
pag. 86.

«  Pos Parameter: profile setting and position procedure setting, software positive and negative limits and
Homing offset.

«  Position Jog: JOG setting.
«  Home Position: HOMING procedures and parameters.
«  Pos.-Input X: index stop, at relative position, when event happens on INPUT X of drive I/0 connector.

Main Speed: speed control and main speed reference setting between analog, inside or frequency. For
further information please see “6.09 Drive References” pag. 66.

Aux Speed: auxiliary speed reference setting between analog, inside or torque limit.
Ramps: acceleration and deceleration ramp managment; linear ramp or S ramp (JERK parameter).
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9. GearBox: gearbox axis rate management and engage and disengage settings; input type can be selected
between CHA/B, CW/CCW, Pulse/Direction input reference. For turther information please see “6.09 Drive
References” pag. 66 and “6.18 Position control: electronic gearbox mode” pag. 84.

«  Engaging: engaging phase parameter set.

- Disengaging: disengaging phase parameter set.

«  Home position: HOMING procedures and parameters.
«  Gearbox JOG: JOG setting.

10. Torque:torque control setting and input reference setting between analog andinside. For further information
please see “6.09 Drive References” pag. 66.

11. Electronic Cam:Cam table and all parameter setting. For further information, please see “6.09 Drive References”
pag. 66 and “6.20 Position control: electronic cam mode” pag. 88.

«  Sync/Shift: isync parameter set and master/slave position shift setting.
«  Data Engaging: engaging phase parameter set.

« Data Disengaging: disengaging phase parameter set.

«  Home position: HOMING procedures and parameters.

+  CamJOG: JOG setting.

12. Press: pressure reference accuracy setting and fullscale setting for speed and pressure reference and for
pressure transducer. For further information please see “6.09 Drive References” pag. 66. e “6.21 Pressure
control” pag. 90.

«  Setting: safety pressure threshold setting, beyond which the drive introduces set speed limit. Speed
variation is managed with ramp.

«  Limit: current and negative speed limit setting.

«  Alarm mode: overpressure and underpressure threshold setting and enabling.
«  Pressure Reg.: pressure ring regulators setting.

«  Ramps: pressure and speed ramps setting and enabling.

«  Output: analog output fullscale setting and output setting for pressure reached condition related to
pressure and time window parameter.

NOTES:

«  Drive position, speed and acceleration reference units depends on motor type between rotary and
linear or tubular. For further information, please see “6.05 Factors” pag. 57.

- Digital output are manageble also via fieldbus parameter.

. To set all parameters via Caliper, ‘Local Controll via Caliper’ key must be enabled. Comunication
=) with Master controller is cut off.

«  For further information about Modbus RTU protocol, please see related fieldbus user guide,
downloadable from enterprise web site:

www.hdtlovato.com
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6.03.4.c Canopen® operation mode: Canopen CIA301 and Canopen 402 item

Control type and state machine in picture: Menu Drive Data
R N #: Field Bus :
. Position Mode & Motor Data il elhlar i
. ig¢ Advanced Setup State Machine Switch on disabled
«  Velocity Mode -1 CanOpen DS301
X (AN Comunication Dats Faut
«  Profile VelocityMode | - (i Alarms [ start } [Rem.m. m.vJ
[N RPDO Map T
. Zl’oﬁ/'e TOAI;’quje Mode | [ﬁ:'d
. omin oge | - & Control —
g T e e |
« Interpolated Position Mode & Control Setting T 1T
------ ‘P Position Setting Ready to
- Cyclic Sync Position Mode o6& Pt 7
Filter Inputs —_—
«  Cyclic Sync Velocity Mode %Tnuch probe [ suonon |
B Positioner T 1
«  Cyclic Sync Torque Mode " ﬁ r:.ESM Input Operation = Quick iop
. Touch Probe | =~ Y Profile Velocity
¥ velocity Mode Control Word[Hex] | 0000R |Status Word[Hex] | 0240h
- ElectronicGear | -~ IP Interpal. Mode
C Torque Mode [603Fh,0] Error code 0000h
= A GearBox Mode
~®{ Engaging
.., Disengaging

During fieldbus operation mode, Caliper software shows all Canopen parameter addresses, nearby the parameter.

Same Canopen protocol implemented inside DGFox60 EVO drive is &€ compatible with all other H.D.T. drive families
that support it.

Canopen CIA301 sub-menu items are listed below:

1.
2.
3.
4.

Comunication Data:guard time setting and parameters saving in EEPROM (according to Canopen® standards).
Alarms: alarms setting and erasing.

RPDO MAP: RPDO map visualization.

TPDO MAP: TPDO map visualization.

Canopen CIA402 sub-menu items are listed below:

1.
2.
3.

&

o

I1

L

Control: Canopen® Control Word and Status Word informations.
Factors: multiplier factors associated with input reference in order to modify scale resolution.

Control setting: Stop mode management during Fault Reaction and HALT conditions. For further information,
please see “6.04 Emergency stop functions” pag. 55. Stop mode available are shown below (selectable from
dropdown menu):

- Disable power: motor inertia stop.

«  Ramp controlled stop and then disable power.

«  Ramp controlled stop keeping motor in standstill condition at power on.
«  Limit torque stop, setting desired torque limit.

Position Setting: maximum admitted position error and maximum admitted recovery time setting; beyond
these values drive provides an error/alarm condition.

Digital Input: drive digital input setting in Canopen operation mode. For any other information about digital
input functions, please see “6.08.1 Digital I/O functions” pag. 64.

«  Filter Input: input 1°T order filter parameters, in ms unit.

Touch Probe: parameters for Touch Probe input setting. It’s possible to see Touch Probe status word inside
Drive Data window.

Positioner: ramp topology and speed/position targets setting; position with its error visualization during
operation.

«  Pos. - Input X: index stop, at relative position, when event happens on INPUT X of drive I/O connector.

Homing Mode: HOMING mode setting; zero search speed and switch search speed with acceleration
parameter.

Profile Velocity: point to point speed targets setting; ramps and speed error window with timeout; speed
visualization during operation.

Installation and user guide
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10. Velocity Mode: speed reference and ramp setting; speed visualization during operation.
11. Interpol. Mode: interpolator mode parameter visualization.
12. Torque Mode: profile torque and torque reference setting; torque value visualization during operation.

13. GearBox: gearbox axis rate management and engage and disengage settings; input type can be selected
between CHA/B, CW/CCW, Pulse/Direction input reference. For turther information please see “6.09 Drive
References” pag. 66 and “6.18 Position control: electronic gearbox mode” pag. 84:

« Engaging: engaging phase parameter set.
« Disengaging: disengaging phase parameter set.
14. Press: pressure reference accuracy setting and fullscale setting for speed and pressure reference and for

pressure transducer. For further information please see “6.09 Drive References” pag. 66. e “6.21 Pressure
control” pag. 90.

«  Setting: safety pressure threshold setting, beyond which the drive introduces set speed limit. Speed
variation is managed with ramp.

« Limit: current and negative speed limit setting.

«  Alarm mode: overpressure and underpressure threshold setting and enabling.
«  Pressure Reg.: pressure ring regulators setting.

« Ramps: pressure and speed ramps setting and enabling.

«  Output: analog output fullscale setting and output setting for pressure reached condition related to
pressure and time window parameter.

= NOTES:
- Drive position, speed and acceleration reference units depends on motor type between rotary and
linear or tubular. For further information, please see “6.05 Factors” pag. 57.
- Digital output are manageble also via fieldbus parameter.

. To set all parameters via Caliper, ‘Local Controll via Caliper’ key must be enabled. Comunication
=) with Master controller is cut off.

«  For further information about Canopen protocol, please see related fieldbus user guide, downloadable
from enterprise web site:

www.hdtlovato.com

Installation and user guide
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6.03.4.d Ethercat operation mode: Ethercat item

Control type and state machine in picture:

«  Position Mode
«  Velocity Mode

Operation mode

Menu

Drive Data

# Field Bus
{4 Motor Data
gk Advanced Setup
== EtherCat

State Machine

. ~= DC Sync/Watchdog _]

«  Profile Velocity Mode = Sietianager [ preoneratona |

o [ {iN Comunication Dats L

Profile Torque Mode N ey [ ate oparatons |

«  Homing Mode g: ?ESS rr:ap T 1

ap

« Interpolated Position Mode . g: Syne Manager PDO

-{iN Sync Man. Sincro.
o CyC/iC Sync Position Mode i CanOpen DS402 [0130h] AL Status Init 01h
. I (I & E””t””' [0120h] AL Control 00h
«  Cyclic Sync Velocity Mode g Contool Softng [0134n] AL Status Code a000n
H T Position Settin AL Status Code Mo error Any Current state
«  Cyclic Sync Torque Mode 9

=& Digital Input
{5 Filter Inputs
........ {3 Touch probe
=P Positioner
1 Pos._ - Input 1
HP Homing Mode
¥ Profile Velocity
........ ¥ Velocity Mode
........ P Interpol. Mode
........ C Torque Mode
=& GearBox Mode
“»{ Engaging
®, Disengaging

«  Touch Probe
«  Electronic Gear

During fieldbus operation mode, Caliper software shows all Canopen (index and subindex) parameter addresses,
nearby the parameter.

Same Ethercat CoE protocol implemented inside DGFox60 EVO drive is & compatible with all other H.D.T. drive
families that support it.

Ethercat sub-menu items are listed below:
1. DC Sync/Watchdog: syncronization type set view.
2. SyncManager: alarm setting and erasing.
3. CanOpen CIA301:

«  Comunication Data: guard time setting and parameters saving in EEPROM (according to Canopen®
standards).

«  Alarms: alarms setting and erasing.
«  RPDO MAP: RPDO map visualization.
«  TPDO MAP:TPDO map visualization.
«  Sync Manager PDO: PDO map for sync manager operation.
«  Sync Man Sinchro: all parameter related to syncronization.
4, CanOpen CIA402: see “6.03.4.c Canopen® operation mode: Canopen CIA301 and Canopen 402 item” pag. 50

= NOTES:
- Drive position, speed and acceleration reference units depends on motor type between rotary and
linear or tubular. For further information, please see “6.05 Factors” pag. 57.

- Digital output are manageble also via fieldbus parameter.

. To set all parameters via Caliper, ‘Local Controll via Caliper’ key must be enabled. Comunication
with Master controller is cut off.

« For further information about Ethercat CoE protocol, please see related fieldbus user guide,
downloadable from enterprise web site:

www.hdtlovato.com
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6.03.4.e Profinet RT operation mode: voce Profinet e ProfiDrive

Control type and state machine in picture:

Menu
3 Field Bus
{8 Motor Data
figk Advanced Setup

Drive Data
State Machine
State Machine

«  Speed control (AC1)

Switching On Inhibited

«  Position control (AC3, program mode and ||z & Profinet
e DU Ident
manual positioner) £ DO ldent

2% Access Service
=R ProfiDrive|
& Control
%4 Control Setting
Active map
Custom map
Alarms
Fault Buffer
& Factors
=& Digital Input
....4f§ Filter Inputs
) Touch probe
¥ Velocity Mode
=P Position
L. 42 Position Setting
1 Pos._ - Input 1
P Home Position

Control Word[Hex] 2570h

0000h |Status Word[Hex]

During fieldbus operation mode, Caliper software shows all Profinet (PNU index and sub-index) parameter
addresses, nearby the parameter.

Same Profinet RT Profidrive protocol implemented inside DGFox60 EVO drive is &€ compatible with all other H.D.T.
drive families that support it.

Profinet sub-menu items are listed below:

1.
2.
3.

DU Ident: protocol PNU parameter useful to identify Drive Unit.
DO Ident: protocol PNU parameter useful to identify Data Object.
Access Service: identification for Base mode parameter Access of Profinet protocol.

Profidrive sub-menu items are listed below:

1.
2.

© N o AW

10.
11.
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Control: Profinet Profidrive Control Word and Status Word informations.

Control setting: Stop mode management during Fault Reaction, HALT conditions and comunication timeout.
For further information, please see “6.04 Emergency stop functions” pag. 55. Stop mode available are shown
below (selectable from dropdown menu):

- Disable power: motor inertia stop.
«  Ramp controlled stop and then disable power.
«  Limit torque stop, setting desired torque limit.
Active map: active cyclic telegram structure and its number is displayed.
Custom map: set-point, misures and other available parameters setting.
Allarms: buffer memory for drive alarm event.
Fault buffer: Profidrive buffer memory for drive alarm event.
Factors: multiplier factors associated with input reference in order to modify scale resolution.

Digital Input: drive digital input setting in Profinet operation mode. For any other information about digital
input functions, please see “6.08.1 Digital I/O functions” pag. 64.

«  Filter Input: input 1°T order filter parameters, in ms unit.

Touch Probe: parameters for Touch Probe input setting. It's possible to see Touch Probe status word inside
Drive Data window.

Velocity Mode: speed reference and ramp setting; speed visualization during operation.

Position: setting for all parameters related to desired position control between manual positioner (single
target) or program mode via 64 target parameters.

«  Pos Parameter: profile setting and position procedure setting, software positive and negative limits and
Homing offset.

»  Position Jog: JOG setting.
«  Home Position: HOMING procedures and parameters.
«  Pos.-Input X: index stop, at relative position, when event happens on INPUT X of drive I/O connector.
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12. Press: pressure reference accuracy setting and fullscale setting for speed and pressure reference and for
pressure transducer. For further information please see “6.09 Drive References” pag. 66. e “6.21 Pressure
control” pag. 90.

«  Setting: safety pressure threshold setting, beyond which the drive introduces set speed limit. Speed
variation is managed with ramp.

«  Limit: current and negative speed limit setting.

«  Alarm mode: overpressure and underpressure threshold setting and enabling.
«  Pressure Reg.: pressure ring regulators setting.

«  Ramps: pressure and speed ramps setting and enabling.

«  Output: analog output fullscale setting and output setting for pressure reached condition related to
pressure and time window parameter.

NOTES:

- Drive position, speed and acceleration reference units depends on motor type between rotary and
linear or tubular. For further information, please see “6.05 Factors” pag. 57.

- Digital output are manageble also via fieldbus parameter.

. To set all parameters via Caliper, ‘Local Controll via Caliper’ key must be enabled. Comunication
=) with Master controller is cut off.
«  For further information about Profinet RT Profidrive protocol, please see related fieldbus user guide,
downloadable from enterprise web site:

www.hdtlovato.com

Installation and user guide
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6.04 Emergency stop functions

In order to perform correctly the emergency stop functions, it's mandatory that +24V for logic supply is
Vi ” \ available untill the procedure is completed.

For managing the emergency stop, drive provides some features that can change the operating status. Function are
shown below:

1. FAULT REACTION function
2. HALT function

Drive operating status are shown below:

«  SWITCH-OFF status: drive does not provide current to motor and Drive OK or Fault condition is shown.
This status is reachable during operation when emergency stop procedure is active.

«  SWITCH-ON status: drive provides current to motor in standstill only if Drive OK or warning condition is
active. This status is reachable during operation when emergency stop procedure is active.

«  OPERATION ENABLED status: drive follows speed, torque or position reference, related to desired control
topology only if Drive OK or warning condition is active.
Drive operating conditions are shown below:
«  DRIVE OK or FAULT conditions: drive provides high active output for DRIVE OK condition when no alarms
occured. If an alarm occurs, drive goes into FAULT condition and output is low.

«  WARNING condition: some alarms allow the drive to enter the WARNING condition where motor control
is available but only with limit performance or simply showing that an unusual situation is occured.
To further information about alarms that cause warning condition, please see “Ch. 7 Drive status and
diagnostics” pag. 101.

Emergency stop function during Modbus operation mode is shown below:
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Mentr Drive Data
353 Field Bus Control Setting
o+ Motor Data |
ig Advanced Setup [0402h,0403h] Decel. operat. 1000 =
B % ModBus Halt
8a Control
0419h] Halt option code 1] Ramp pawer off -
85 Control Set [ L P [ Rame p
238 Control Sefting [0404h,0405h] Decel. halt 1000 =
& & Digital Input Communication timeout
& Factors = =
2 Position Setting [0411h] com. mode timeout [1] Disable power -
w-P Position [0412h,0413h] Deceleration 1000 —|
=¥ Main Speed — —
u-A GearBox Mode fautirazclion
-C Torque [0415h] Fault reaction set [0] Disable power -
&% Eletronic Cam -
w12 Press [0416h,0417h] Deceleration 1000 —
[0418h] Fault torque limit [%] 100,0 j
Verification speed
[041Ah,041Bh] Velocity window 100 j
[041Ch] Vel. window time [ms] 200 j
6.04.1 FAULT REACTION function

With the FAULT REACTION function is possible to set drive management when an alarm occures.

”

To further information about alarms that allow fault reaction function, please see “Ch. 7 Drive status and diagnostics
pag. 101.

Settings for this function are shown below:
« Inertia stop: drive goes immediatly into SWITCH-OFF status disabling power to motor.

«  Ramp controlled stop, setting related ramp parameter, then drive goes into SWITCH-OFF status disabling
power to motor.

« Limit torque stop, setting related torque limit parameter then drive goes into SWITCH-OFF status
disabling power to motor.
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6.04.2 HALT function

HALT function is achieveable via digital input or via fieldbus operation mode and it's available only when DRIVE
OK (o WARNING) condition is active.
Settings for this function are shown below:
+ Inertia stop: drive goes immediatly into SWITCH-OFF status disabling power to motor.
«  Ramp controlled stop, setting related ramp parameter, then drive goes into SWITCH-OFF status disabling
power to motor.
«  Ramp controlled stop, setting related ramp parameter, then drive goes into SWITCH-ON status providing
current to motor in standstill.
« Limit torque stop, setting related torque limit parameter then drive goes into SWITCH-OFF status
disabling power to motor.

During fieldbus operation mode, in addition to HALT, other emergency stop functions are available managing
them via fieldbus that allow to set drive behaviour during particular operating conditions.
These function are shown below:
+  QUICK STORP, set via fieldbus control word, with slow and quick ramp, and managing the SWITCH-ON o
SWITCH OFF status.

«  COMUNICATION TIMOUT for managing the emergency stop when fieldbus comunication timeout
occures.

Some settings are not available depending on operation mode.
For further information about fieldbus emergency stop, please see related manuals available at enterprise website:

www.hdtlovato.com
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6.05 Factors

This calculation is automatic and must be started via Caliper software whenever position, speed and
acceleration parameter units, that drive will receive as reference, will be changed.

f To ensure a correct operation for entire application, FACTORS calculation procedure must be performed.
Factors:
+ let thew drive to know input reference topology (position, speed and acceleration units), that it will receive
depending on operation mode.

« depend on chosen units and a correct value must be set at any changing in order to use drive correctly.

6.05.1 Factors calculation procedure

Factors set via Caliper software is shown below (the picture shows rotary motor, for example):
1. choose between base units or custom application units or custom label units defined by user:

«  la- Base units: reffered to motor shaft, driven by drive, can be selected by a drop-down menu related
to position, speed and acceleration parameters.

« 1b - Custom Application: only when units depends on application (Custom Application), it's necessary
to set it in the Application submenu of Drive Data window; please see “6.05.2 Custom Application” pag.
58.

«  1c- Custom Label: only when units depends on a desired label (Custom Label), it's necessary to set it in
the Application submenu of Drive Data window; please see “6.05.3 Custom Label” pag. 59.

2. choose polarity for position and speed reference.
3. automatic calculate for factors.

Menu Drive Data
#: Field Bus Unit of measure ta{*Application b :
L |
& Motor Data Pasition |custom[apphcation} ﬂ Deg Application type 4-Transmission axis (flat belts) - ||
m--ige Advanced Setup — l 1
&B8 Control Set Velocity [ customs (appiication) ~|| Deais || Unit of measure Deg =)
; i
[ Digital |npu-t Mcceleration |Custﬂmo’5‘ (application) j Degls® ||| |-Ratio mator shaft Data transmission
@- [Custom (label) 1 E ![(@) Motor 1= (D) Diameter 1000 =]
o . Label Motor revolution: |
| 5 5
P F'OS.ITIOI'I Setting : | 7o i 7= |t (G) Load 1= {D2) Diameter 2000 =]
¥ MainSpeed L. ___ _ — = J
Factors
A GearBox Mode 3 [# Calculates fact. Eﬁ, H | Countsirev [Normalized] 65536 ‘
Polarity
[~ Reverse position 2 0Off | 0000h
[ Reverse Speed Off | D000h
Pos factor - num 16384 j
Pos factor - den 45 j
=]
Vel. factor - num 16384 —
Vel. factor - den 45 j
Acc. factor - num 16384 j
Acc. factor - den 45 j

NOTES:

« It's recommended to use the Custom Label only after be ensured that the desired units are not
implemented as main units, in order to avoid any errors in factors.

« It's recommended to use the Custom Application, if position, speed and acceleration references,
provided to drive, are reffered to load and not to motor shaft (so downstream any reducers or rack).

«  Graphics allow to see the chosen Custom Application.
«  Calculated factors can be save/load from the used PC directory.
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Main units supported by drive are listed below:

Angular units Linear units Standard units
Position radians, deg cm, mm, um, nm, inches, mils counts
Speed radians/s, deg/s cm/s, mm/s, um/s, nm/s, inches/s, mils/s counts/s, RPM, RPS
Acceleration radians/s?, deg/s? cm/s?, mm/s?, um/s?, nm/s?, inches/s?, mils/s? counts/s?, RPM/s, RPS/s

NOTES:

«  There are other units, in the same drop-down menu, that allow to set tenths, cents and thousandth of
main units.

6.05.2 Custom Application
» In case of rotary motor, supported Custom Application can be selected by a drop-down menu and they are listed
below:

1. Disk axis (angular measurement): application with angular units reffered directy to a load represented by a
rotary disk downstream any reducer. Set parameters are:

« units
- reducer ratio

2. Disk axis (angular measurement): application with linear units reffered directy to a load represented by a
rotary disk downstream any reducer. Set parameters are:

« units
- reducer ratio
« disk diameter

3. Axis conveyor belt (flat belt). application with linear units reffered directy to a load represented by an axis
conveyor belt downstream any reducer. Set parameters are:

+ units
« reducer ratio
« dragged disk diameter

4. Axis conveyor belt (toothed belt). application with linear units reffered directy to a load represented by an axis
conveyor belt downstream any reducer. Set parameters are:

+ units
- reducer ratio
«  tooth number e tooth pitch

5. Transmission axis (flat belt): application with linear units reffered directy to a load represented by a
transmission axis downstream any reducer. Set parameters are:

« units
- reducer ratio
- disks diameters

6. Transmission axis (toothed belt): application with linear units reffered directy to a load represented by a
transmission axis downstream any reducer. Set parameters are:

+ units
- reducer ratio
- toohtd disks number

7. Axis with worm: application with linear units reffered directy to a load represented by an axis with worm
downstream any reducer. Set parameters are:

units
reducer ratio
screw pitch
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58 Rev:4.3



Operation mode DGFox60 EVO

8. Axis with hollow shaft motor: application with linear units reffered directy to a load represented by an axis
with an hollow shaft motor. Set parameters are:

+ units
«  screw pitch

» In case of linear or tubular motor, the Custom Application is unique, and the calculation for Factors is equal to that
described for rotary motor:

Menu Drive Data
. # Field Bus Unit of measure Application
l'BI- Motor Data Position |milhmeters ﬂ mm Application type PM Linear Mator
- Advanced Setu
Eps"'.,'ﬁ Control Set P \Velocity |”""|‘""Eter5~’5 ﬂ mmis Data transmission
& Digital Input IAcceleration |m,||‘meter5,51 j mmls® @F‘assn polare 10.00 mm
i Factors Custom (label)y
2 Position Set‘ting | 1 j”‘abe‘ Label i ‘ WMotor revulull:nsﬁl
¥ Main Speed = =
C Torque Factors @
A GearBox Mode [E calculates fact. H|Countsfreu [Mormalized] 65536 ’ Y o
Polarity
[ Reverse position Off | 0000h
[ Reverse Speed Off | 0000h
Pos factor - num 32768 j
Pos factor - den 5 j
=]
Vel. factor - num 32768 —
Vel factor - den fiﬁj
Acc. factor - num 32768 j
Acc. factor - den 5 j

NOTES:

«  Some units, as nm, are not implemented in linear motor application; by the way, it can be created with
Custom Label.

«  Graphics allow to see the chosen Custom Application.
«  Calculated factors can be save/load from the used PC directory.

6.05.3 Custom Label

Custom Label allows user to set custom units related to a specified application.
To define units, it’s allow to set:

« a ratio between number of desired revolutions to perform in order to reach target of specified
application (in case of rotary motor).

« aratio between number of desired pole pitch to perform in order to reach target of specified application
(in case of linear or tubular motor).

This means that target quota, that user provides to drive, is equal to that set as number of revolution or number of
pole pitch.

An example of Custom Label setting is shown in the picture below:

Unit of measure

Position [01] Custom (bel) A obj Setting, as target (‘obj’), value ‘1" and, as number of revolutions,

Velocity [[01] Customs labe) ][ obiis value '28; drive will perform 28 revolutions when user provides it
H 117

rccoleration [[91Cosorit abe) = o as target position, value‘1’,

Custom (label}

7 ~label Motor revolutions
G E

NOTES:

«  Custom Label settable parameters are 16bit (resolution at 65535).
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6.06 Rotary switches and dip switch

Rotary switches and dip switch function inside drive allow Comunication Boudrate and Fieldbus Node ID address
harware setting.

Contrary to Caliper software setting, this hardware feature imposes the following limits:
«  Maximun node address number up to 99.
«  Up to 4 different trasmission speed (separatly for Modbus RTU and Canopen®).

Rotary switches and dip switch can be enable by Caliper software after Canopen® or Modbus RTU selection, as
shown in the image below:

Drive Data Drive Data
Field Bus Field Bus
pe  Qowtperfencecond ) olff flwe  Quoishensecond ) <
Mode address/bit-rate ot ecto Mode address/bit-rate rom or
Modbus CanOpen I Modbus lCanDpen]
Memory Memory
15 [10 [ | [57600 =]
Selector Selector
Node-ID 0 |Bit-rate[Kbits/s] 1000 Address 0 |Bit-rate[Bits/s] 57600
=g AT Parity Bit QOdd -
=
Timeout [ms] 100 — Timeout Alarm
[ Timeout Enable Off Timeout [ms] mni
|~ Timeout Enable off

» Rotary switches have a decimal configuration and, clockwise rotated, allow to increase units and tens for node
address value from 0 to 9; so 99 nodes are configurable.

please set address ID from Caliper software up to 127 nodes in Canopen® operation and 247 nodes in

f Rotary switch 0-position is a NO meaning setting. If the total desired node number is grater than 99,
Modbus RTU operation.

x10 x1

e
e

» Dip switch is in enable condition (ON-position) when the switch is pushed low. Comunication Baudrate setting
(pin 1 and 2) is shown below:

DIP-SWITCH Baudrate Baudrate
pin1 | pin2 Canopen® Modbus RTU
off | off | [E 250KBit/s 9.6KBit/s
ON | OFF | [ 500KBit/s 19.2KBit/s
OFF | ON | [EH] 800KBIt/s 38.4KBit/s
ON | ON | [EH] 1000KBit/s 57.6KBit/s
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6.07 Motor autophasing

Autophasing function allows drive to identify connected motor poles number and incremental encoder offset (all
data are visible in ‘Motor Data’ item); ensure to perform autophasing procedure if a third parts motor is used, in
order to grant a correct drive functionality.

If drive manages motor brake, its disengage is performed during autophasing function. In case of
vertical axis load, please use an oppropriate external mechanic brake esterno and separate rotor from

load. In the end of autophasing operation, motor brake will engage.
Rotor MUST be free to rotate during autophasing function.
Please set correct used motor encoder pulse number and motor rated current before performing
autophasing.
Drive can perform autophasing also without HALL sensors in order to identify only connected motor poles number.

In the launching window, a motor current confirmation message appears and lets to enter correct data; also a free
rotor message appears, as shown in the image below:

=
File Commands Print Language About
[Powosencaes ]| & |oH{[ormams 1 Cllaln) ==
Bi=lted] || @ | oo L [ |
Data Monitor Menu Drive Data
Drive 10,0-20,0 [60
,0-20,0(60V] i‘hF\e\dE Feedback
Bus InputiOutPut =R~ r Data T 7
Mode  [[0]Speed ) Feedback Type Motor - PM rotary motor
Current | calbration settings v X I” Reverse feedback Bfl|| 0000h
[Temp Setting Selection feedback:
Velocil 1-Iner. Encoder with Halls -
FUS‘[%” Mode Motor Poles + Offset - [Feedback type
9| Motor nominal current [A] ko
Input || Pulsesirevolution 1024 = = — C o)
:? Zuw;v [ —— 209 Resolution/revolution 4096
1| Enable =
| (Offset [7 0,08 ]
3 @ Current confirmation Encoder input 0-Line driver/TTL ~| | oooon
1.5|ResetdAttention I Cogging compensation Off [ 0000h
1.6/ Analog c
outpul Rotor must be free to rotate
utpu 1
o berore start Tuning Electrical angle ['] 6006°
0.1] Torqu
@ Close « Continue
com - ok [l [Drive-OK. [l [stop W ocBus  22v [Fir: 402 [A|l

NOTES:
«  Modifing current data and encoder pulse number before performing autophasing, it lets to auto update
related into Motor Data item, as shown in previous image.

«  H.D.T. motors are normally phased at drive default value, so, during first start up, it is not necessary to
perform autophasing.

Caliper software shows some information during autophasing operation, as shown in the image below:

Pos. Sensor Tun, - 2% During this operation, motor performs one complete turn at low
Pos. Sensor Tun. speed, identifing total motor poles number; the graphic window
shows istantaneous information about rotor position within turn.

Press Start to perform autophasing.

Autophasing can be stopped in any tyme pressing Stop key. An au-
tophasing operation must have been complete at least, in order to
ensure a drive correct operation with connected motor.

© Stop

If during autophasing motor runs in counterclockwise, (shaft side
Position 291.53° . . .
o — view), please invert two motor phases of cable connection.
olor Poles
. —r— In the end, Caliper software will update motor poles number into‘Mo-
tor Data’item and will automatically send data to drive.

Tuning Motor Poles + Offset....

com -0k []|prive-ok [
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6.08 Digital I/0

62

Digital input (also analog input used as digital input) and output ports are totally configurable, so they are not
linked to hardware input position, exception for 2 input capture functions, as Touch Probe.

To learn more about digital I/O functions according to choosen operation mode, please see “6.08.1 Digital I/0
functions” pag. 64, and for information aboutl/O topology, please see “5.11 Not insulated input” pag. 35 and
“5.10 Optoinsulated digital output: NPN and PNP” pag. 35.

Please remember that ‘Digital Input’ sub item is nested in Menu item releated to desired operation mode; for
example, a kind of useful configuration for digital input functions, with related settings, during speed control in

I/0 operation mode is shown below:

&, Eletronic Cam

Menu Drive Data

. Field Bus

{8 Motor Data Inputs

-ig¢ Advanced Setup Control [0]Speed

Bl Psﬁ Control Set Set input 6 Analog 1 ~|| 0000h
' “IDigital Input
% Set input 7 Analog 2 ~|| 0000h
#* Position Setting Mode power On/Off Rising edge -
@~ P Postion Digital Input
&Y Main Speed
- A GearBox Mode 1.0 [1011- Power on || Power on Active high =
-C Torque 1.1 [[03]- Enable Ref || Enable Rer. Aclive high =

1.2 [[05] - Limit Switch CW || Limit switch cw [active nigh ~|
1.3 [ [06] - Limit Switch CCW ||| Limit switeh cow [ Active high  ~ |
1.4 ‘[‘In]— Reverse Speed j Reverse Speed ’W‘
1.5 ‘[U4]-Reset.&larm j ResetAlarm ’W‘
1.6 |[[00]- Null-OF "~ |analog Input 1 [Active high <
1.7 1001 Null-oF | lanatog inpun 2 [ Active high |
Current Limit 1 [%] ’mj Current Limit 2 [%] ]Wj

Digital input functions are listed below:

Setting into window is shown below:

- setting input 6 and 7 as analog or digital
input.

- setting Power ON/OFF activation type
between Level or Edge of selected input
signal.

« setting input function from dropdown
menu and desired logic state.

1. Power ON or Switch ON: motor locked in torque standstill condition command.

© N oUW

Halt: Halt command.

Start Reference: Start position command.

9. Reset Alarms or Fault Reset: drive alarms reset command.
10. Limit Switch CW and Limit Switch CCW: input for clockwise (CW) and counterclockwise limit switch (CCW).
11. Home Switch: input for Home switch.

Power ON/Reset: reset alarms and torque standstill condition joint command.
Power/Operat.: torque standstill condition and reference enabled joint command.
Power/Operat./ Reset: reset + torque standstill + reference enabled joint command.
Enable Reference o Enable Operation: reference enabled command.

Position Abs./Rel.: target conversion between absolute and relative and viceversa.

12. Current limit 1 and Current limit 2: input for 15T and 2"° torque limit at specified percentage value.

13. Reverse Speed: reverse speed command.

14. Home Position: start Home Position procedure command.
15. JOG+ and JOG-: speed JOG command.
16. Selection-Start: target table selection input and start per input-start position control.

17. Reference Select(0-5): target table selection input via Modbus operation mode.

18. Reset Index: cyclic positioner index reset.

19. Position on Input X: index stop, at relative position, when event happens on defined Input.

20. Measure position on In X: start/stop position measurement on defined input.

21. Selection Cam (0-2): electronic cam table selection input.

22. Input Sync Cam: electronic cam sync input.

23. Input Sync Slave: electronic cam slave module sync input.
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24. Position Phase Shift: input for performing axis posizion phase shift.
25. Velocity Shift + and Velocity Shift -: input for performing axis speed phase shift.
26. Touch Probe 1 and Touch Probe 2: Touch Probe 1 and 2 function input.

Output can be set into Advanced Setup as shown below:

Menu Drive Data
: Field Bus . .
ﬁ Motor Data Output Output is enabled for each operation
Setting output .
&gk Advanced Setup mode supported by drive.
I~ Speed Regulator Setting out 0 = ] ) .
4 Current Regulator | |Setting out 1 2] Speed 0 -1||| Drive Data window lets choosing output
mer: Regulator E— wonl /| Port function and shows some function
arm hemory
~-% Alarm Mode 0 Speed | Motor Brake | Pos-Freg| parameter.

B e In order to enable function, pl lect
& Noteh Fiter Speed Threshold [rpm] 10 n order to enable function, please selec
[ Iq Fiter = it in the drop-down menu into Drive Data
& Output Time [ms] 200 | item P
- Generic data ’

-2 Gontrol Set

Output functions are listed below:

1. Torque limit: if drive provides rated torque or reaches torque limit set as reference, output will switched to
an high state value.

2. 12T Alarm: if drive identifies a drive or motor 12T alarm condition, output will switched to an high state value.

3. Speed 0: if drive identifies a Zero Speed condition, output will switched to an high state value. Speed value
and timeout, beyond that it’s necessary to send alarm, can be set in Drive Data item.

4. Target reached.: output will switched to an high state value if drive identifies one of the following reached
target condition: target position reached, home position executed, cam completed and pressure reached.

5. Mot. Brake: motor brake management. For further details, please see “6.711 Motor brake” pag. 69.
6. Drive OK: high active logic signal for Drive OK status; output is disabled if any alarms occur.

7. Pos-Freq. Out: this output provides a squared wave whose frequency is equal to a divider,
settable with a power of two, of motor position in turn (counts). Maximum allowable frequency
for output is 2.5kHz so for using correctly thi function, please follow the formula shown below:

N reriy * FB resorumion FB resorurion
DIV ENC oy =

- 3.10° 2-DIV

where N (RPM) is the maximum speed reachable by the motor in the application, FB... ;o\ IS the
feedback resolution (it equals to encoder pulse number multiplied by 4, if incremental encoder is used,
whereas it equals to resolution due to number of bit if absolute encoder is used), and DIV, is the minimum
allowable divider; so from Caliper drop-down menu, please choose an “Encoder count Divider”, DIV, higher

than DIV, found value, to result in ENC_ , that is the output resolution in CPR (counts per round).

8. Pos Output: available only for input-start position mode, it provides an output pulse, with time setting,
when position is reached.

9. Homing attained: when any homing procedure is performed, output will switched to an high state value
and it will remain untill next Homing procedure call (or drive turn off).

NOTES:

- Digital output functions are available in every supported operation mode.

- Digital output are also configurable to be controlled via fieldbus parameter in order to let controller to
perform custom function.
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6.08.1 Digital I/O functions
Available functions, during 1/0 operation mode and related control type, are shown in table below:
1/0 Operation mode
Speed Torque Elect. Axis Position Elect. Cam Press
IN Power ON Power ON Power ON Power ON Power ON Power ON
0 Power ON/Reset Power ON/Reset Power ON/Reset Power ON/Reset Power ON/Reset Power ON/Reset
Enable Reference Enable Reference Enable Reference Enable Reference Enable Reference Enable Reference
IN1 Reset Alarms Reset Alarms Reset Alarms Reset Alarms Reset Alarms Reset Alarms
Current Limit 1 Current Limit 1 Current Limit 1 Current Limit 1 Current Limit 1 Current Limit 1
IN2 Current Limit 2 Current Limit 2 Current Limit 2 Current Limit 2 Current Limit 2 Current Limit 2
Halt Halt Halt Halt Halt Halt
IN3 Reverse Speed Home position Home position Home position Limit Switch CW
Limit Switch CW Limit Switch CW Limit Switch CW Limit Switch CW Limit Switch CCW
Limit Switch CCW Limit Switch CCW Limit Switch CCW | Limit Switch CCW
IN 4 Home Switch Home Switch Home Switch Home Switch
JOG+ JOG- JOG+ JOG- JOG+ JOG-
IN5 Pos. Phase Shift Selection-Start Selection Cam
Velocity Shift + Position on Input X | Velocity Shift +
IN 6% Velocity Shift - Velocity Shift -
Input Sync Cam
Input Sync Slave
IN 7%
DIR CHA-CCW-DIR - CHA - CCW-DIR - CHA-DIR -
PULSE | CHB-CW-PULSE - CHB - CW - PULSE - CHB - PULSE -

Available functions, during Modbus RTU operation mode and related control type, are shown in table below:

MODBUS RTU Operation mode
Speed Torque Elect. Axis Position Elect. Cam Press
Switch ON Switch ON Switch ON Switch ON Switch ON Switch ON
INO Power/Operation Power/Operation Power/Operation Power/Operation Power/Operation Power/Operation
Pow./Op./Reset Pow./Op./Reset Pow./Op./Reset Pow./Op./Reset Pow./Op./Reset Pow./Op./Reset
IN1 Enable Operation Enable Operation Enable Operation Enable Operation Enable Operation Enable Operation
Fault Reset Fault Reset Fault Reset Fault Reset Fault Reset Fault Reset
IN2 Halt Halt Halt Halt Halt Halt
Meas. pos. Input X Start reference Meas. pos. Input X | Meas. pos. Input X | Meas. pos. Input X Start reference
IN3 Limit Switch CW Meas. pos. Input X Limit Switch CW Limit Switch CW Limit Switch CW Meas. pos. Input X
Limit Switch CCW Limit Switch CCW Limit Switch CCW Limit Switch CCW Limit Switch CW
Home Switch Home Switch Home Switch Home Switch Limit Switch CCW
IN 4 Start reference Start reference Start reference
Home Position Home Position Home Position
IN5 JOG+ JOG- JOG+ JOG- JOG+ JOG-
Pos. Phase Shift Selection-Start Selection Cam (0-2)
IN 6* Velocity Shift + Reference select Velocity Shift +
Velocity Shift - (0-5) Velocity Shift -
Position Abs./Rel Input Sync Cam
IN 7% Position on Input X Input Sync Slave
DIR CHA-CCW-DIR - CHA-CCW-DIR - CHA-DIR -
PULSE | CHB-CW-PULSE - CHB - CW - PULSE - CHB - PULSE -

64
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Available functions, during Canopen, Ethercat CoE e Profinet operation mode and related control type, are shown
in table below:

Operation Mode
Canopen CIA402 Ethercat CoE CIA402 Profinet Profidrive
INO Position on Input X - Measuring Position
IN1 Position on Input X - Measuring Position - Touch Probe 1 - Touch Probe 2
IN2 Limit Switch CW
IN3 Limit Switch CCW
IN 4 Home Switch
IN5 Position on Input X - Measuring Position - Touch Probe 1 - Touch Probe 2
DIR CHA - CCW - DIR (only for Electronic Gearbox) -
PULSE CHB - CW - PULSE (only for Electronic Gearbox) -

NOTES:

- Drive considers that an I/0O port is activated when high level logic state is detected. For any information
about logic state levels, please see “2.04 Technical data” pag. 11. For further information about wiring,
please see “5.10 Optoinsulated digital output: NPN and PNP” pag. 35 and “5.11 Not insulated input” pag.
35.

«  *Input IN_6 and IN_7 are same hardware analog input; to use them as digital input, they must be
enabled: single ended connection for main reference is to connect -Ref (pin 1) to GND ground (pin 3)
and to connect signal to pin 2.

- Function related to Position table selection (Selection Position from 0 to 5) and Cam table selection
(Selection Cam from 0 to 2) have to be set manually during Modbus RTU operation mode.

+  Please, see fieldbus user guides for any other detailes related to how to manage digital I/0 (logic states
or activation sequences).

- Digital output functions are available in every supported operation mode.

- Digital output are also configurable to be controlled via fieldbus parameter in order to let controller to
perform custom function.
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6.09 Drive References

Drive acquires references, related to operation mode and control topology, from type shown below:
1. Main reference
2. Auxiliary AUX reference

Having the main analog reference a voltage range between -10V e +10V, zero condition is obtained when input
voltage to drive pin port (pin 1 and 2 of J3 connector) equals to 0V. Having the auxiliary reference a voltage range
between 0V e +10V, zero condition is obtained when input voltage to drive pin port (pins 3 and 4 of J3 connector)
equals to 5V. For any further information about connections and about analog input topology, please see “5.05 J3
connector: I/0 and logic supply” pag. 26, “5.11 Not insulated input” pag. 35 e “5.10 Optoinsulated digital
output: NPN and PNP” pag. 35.

6.09.1 Main Reference

Main reference provides following features:
«  speed control as IN6 analog speed reference (only I/0 and Modbus op. mode): pin 1-2 of J3 connector.
«  speed control as frequency speed reference (only I/0 and Modbus op. mode): pin 12 to 15 of J3 connector.
«  speed control as target speed table selection reference (only I/O and Modbus op. mode).
«  torque control as IN6 analog torque reference (only I/O, Modbus op. mode): pin 1-2 of J3 connector.

«  position control as frequency position reference (‘elect. gearbox’for I/0, Modbus, Canopen and Ethercat
op. mode and ‘electronic cam’for I/0 and Modbus op. mode): pin 12 to 15 of J3 connector.

«  position control as IN6 analog speed reference (/0 and Modbus op. mode): pin 1-2 of J3 connector, if
‘single target positioner’ or ‘analog positioner’is used.

«  pressure control as analog IN6 pressure transducer reading feedback: pin 1-2 of J3 connector.

Topologies are shown below:

1. Analog: reference is feeded from external signal, whose voltage range lies between £10V. Drive input is a
differential port (pins 1 and 2 of J3 connector).

« Inspeed control, this signal feeds main speed reference related to settable parameters.

« Intorque control, this signal feeds percentage torque reference according to rated motor current data
(‘Nominal Current’in Motor Data item).

- Inposition control, if 'single target positioner’ or‘analog positioner’is used, this signal feeds main speed
reference related to settable parameters into position sub-menu.

« In pressure control, this signal feeds pressure transducer reading related to settable parameters into
press sub-menu.
2. Inside:speedortorquereferenceisgeneratedinternallybydriveandit’sconstant.Bytheway,itcanbemodified
via Caliper software during operation or via fieldbus parameter.
3. Frequency:speedorpositionreferenceisfeededfrom2frequencysignals(pins12,13,14and 15of J3connector)
with these features:
«  PULSE - DIRECTION mode: a signal frequency provides to drive the position/speed refererce, whereas

the second one provides to drive the direction signal depending on high logic signal (forward motion)
or low logic signal (backwards motion).

«  EXTERNAL ENCODER CHA - CHB: external real or simulated encoder input. /t's recommended not to
connect more than 2 drives on external encoder incremental channels in order to not overload it; in this
case, please use a signal amplifier device every 2 drives connected.

«  CW - CCW: a signal frequency provides to drive the position/speed refererce, whereas the second one
provides to drive the‘Start’command (low logic signal). Depending on which of the two inputs receives
the frequency signal, the drive controls motor in forward motion (CW) or in backwards motion (CCW).

4. Tab-Speed:referenceislocatedinto64targettablewithindexselectionviadigitalinputorfieldbusparameters.

Analog input setting, related to a speed control, is shown in picture below:
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Drive Data r % Parameters to set are:
ControllnOut |[0j5pesd Sisin Speod « maximum  absolute  value for
reachable speed (back and forth
—> | ||[Type |Analog | . "
Analog [inside |F l operation) when analog input voltage
nalos 1l N
[ TAux Speed] ] 9 linaice [Frequency value matches with £10V scale value
-Analog Maximum Speed SUUOﬂ (examp|e: i3000RPM).
- =1
Torque Lt Speed Offset [rpm] 001 « speed offset useful to compensate
i LP Fiter [s] 0.000 = any external signal offset.
CV)+
ﬁ+ ' - a low pass digital filter on external
Main Speed Slgnal‘
|-Ana\og
B Meas. Speed. 0 i X
Information about istantaneous measu-
red speed appears.
#* Close P PP

6.09.2 Auxiliary Reference

Auxiliary reference AUX/IN7 provides following features:
«  speed control as auxiliary speed reference (only I/0 and Modbus op. mode).
«  speed control as torque limit reference (only I/0 and Modbus op. mode).

«  position control as analog position reference, if ‘analog positioner’ is used (only I/0 and Modbus op.
mode).

Topologies are shown below:

1. Analog: reference is feeded from external signal, whose voltage range lies between 0V and +10V (pins 3
and 4 of J3 connector).

« In auxiliary speed control, this signal is added to main speed reference and parameters to set are
maximum reachable speed (in absolute value) when analog input voltage value matches with +10V
scale value (example: +3000RPM) and with OV scale value (example: -3000RPM).

« In position control, setting minimum target position (equivalent 0V) and maximun target position
(equivalent +10V) parameters, drive performs positioning between this two values following the 12 bit
analog auxiliary reference range (0/+10V).

2. Inside: auxiliary speed reference is generated internally by drive and it's constant. By the way, it can be
modified via Caliper software during operation or via fieldbus parameter.

3. Torque limit: reference is used in speed control as torque limit value. Reference is feeded from external
signal, whose voltage range lies between 0V and +10V (pins 3 and 4 of J3 connector). Parameters to set are:

« absolute torque value to load when analog input voltage value matches with +10V scale value
(example: 100%).

«  torque offset useful to compensate any external signal offset.

Limit torque function, related to auxiliary speed control, is shown in picture below:

sl |
Aux Speed od = ‘
Type [Torque fimit ~] -
Analog| Inside Torque limit |
Max Torque Limit [%; ~ 10004 isioe
s [ ] i - Torque Limit u
o oo
[oraee onk Offt [ 005 Limit Regulator Limit Regulator
’7 ‘-Ye\omti +O_I:I Velocity .-Currsn.t- +Ol:| Current
- A

- Motor Power

[v" Enable on | 0004h - |— g

i* Close -

Analog input setting, related to auxiliary speed control, is shown in picture below:

Installation and user guide

67
Rev:4.3



DGFox60 EVO Operation mode

Menl Drive Data Parameters to set are:
-#4 Field Bus ‘ .
%t Motor Data |Gonirl n O [oiSpeed =zl « maximum added value for reachable
Ad d Set é .
! e comosel speed (back and forth operation)
& Digital Input Aux Speed h | : I [
; when analog input voltage value
-~ Faclors T Type [Analog Speed  ~] -
- @ Position Seting || | Fnaog S Analog | Inside| Torqus limt matches with 0/+10V scale value
=--¥ Main Speed . g
H 2 Aux Speed raraue Lin Maximum Speed 3000 (example: i3000RPM)
i lm Ramps =
L C Torque %,, ot | || [speed offset 00 . speed offset useful to compensate
A Geardox tode AN = any external signal offset.

Main Speed

 Analog

[¥" Enable on | 0004h

= Close

NOTES:

«  please pay attention to any activated digital input set for torque limit function.

6.10 Speed ramps

Acceleration and deceleration ramps management is enabled only with speed control in any operation mode.
Drive performs ramps at any reference change.

Acceleration and deceleration ramps enabling and setting are shown below:

Menu Drive Data

#; Field Bus Ramps
& Motor Data

gk Advanced Setup ||| T s
=8 Control Set
(& Digital Input

By Factors
£ Position Setting
=¥ Main Speed

L Aux Speed
2y Remps|
C Torgue
=--A GearBox Mode cw  |cew | Type S|
... Engaging =
; : Accel CW 3000
=, Disengaging cce :‘
Decel. CW 1000
[v' Enable Ramp on | 0008h

After ramps enabling, acceleration and deceleration values must be set, as RPM/s, both clockwise (CW) that
counterclockwise (CCW): so, knowing T, .., time to reach N, . operating speed, acceleration and deceleration
parameters (RAMP-V) are provided by following formula:

N
RAMP-Y — Y RPMT [RPMJ

RAMP-V s

Another ramp type supported by drive is the S ramp (Type S) that, besides just described parameters, uses a further
parameter called JERK (RPM/s?); this last parameter, also called smooth factor, introduces another ramp coefficient
related to acceleration and deceleration profile, and lets drive to smooth speed profile around reference change;
knowing Toampa time to reach RAMP-V parameter, acceleration and deceleration ramps (JERK or smooth factor) are
provided by following formula:

JERK = RAMPY |

T RAMP.A N

Smooth factor effect on speed profile is shown below:
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Menu Drive Data
3 Field Bus Ramps
...y Motor Data
¥ Advanced Setup
-8 Control Set
& Digital Input
----- I Factors
..... @ Position Setting
=¥ Main Speed a
-3 Aux Speed
In Ramps
C Torque '
=--A GearBox Mode cW | ccw  TypeS
_____ el —
[v Enable Hamp S on | 0018h
[+ Enable Ramp on | 0018h

6.11 Motor brake

Motor brake function provides that drive, at any SWITCH-OFF command (load torque disabled), performs a ramp
to stop load, before brake enabling and before leaving SWITCH-ON state.

If application requires motor brake function, do NOT use a control feedback from incremental channel

A only (without HALL sensors) because, in this condition, drive needs to perform, at every SWITCH-ON
command, a rotation angle, in order to align poles, more or less pronounced, depending on the rotor position
in that moment.

mechanical contact (as a relay) or any other proper mechanical/electric contact as long as OUT1 current

f It's recommended NOT to connect OUT1 output directly to motor brake command contact. Please use a
consumption is lower than 50mA imposed by drive electrical features.

‘Time brake enable’and ‘time brake disable’ must be appropriate to estimated time for brake handling.

Into Advanced Setup item, into Output sub-item, output OUT1 can be set for motor brake management (please see
“6.08 Digital I/0” pag. 62 to learn about output setting), with features shown below:

1. convention used for output provides to ‘disable’ brake (disengage) at high logic signal and ‘enable’ brake
(engage) at low logic signal.

2. ‘time brake enable’and‘time brake disable’ setting from 10 to 2000 ms.
3. ‘speed brake enable’ setting: it is the speed target to enable brake.

4. deceleration ramp setting, to reach speed target, at any SWITCH-OFF command (only with operating speed
grater than speed target).

During engaging brake, drive provides to stop load keeping block torque, after reaching speed target, and, at this
time, it provides output signal; drive holds torque until ‘time brake enable’set is expired.

During disengaging brake, drive provides to keep motor rated torque/current. When brake contact is really
disengage, drive provides load proper torque/current in order to hold it until ‘time brake disable’ set is expired.
During disengaging brake, any axis movements may occur, because of mechanical brake disable time and drive
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PID regulator smartness. For this reason, “Current Offset” parameter is available for pre-applying torque to motor
during the brake disable time, in order to avoid axis movements when PID regulators start to operate.

To use correctly the pre-torque function, follow the instruction below:
«  set“Current Offset” parameter to 0.
- disengage brake and read the current value provided by the drive to keep load.
«  write the current value (with sign value) into “Current Offset” parameter.

The timing-chart for motor brake function is described in the image below:

Enable/engage condition for motor brake Disable/disengage for motor brake
Stop ramp —_ Speed
Target Reference
Speed
— y 0
Enable Disable
Output for Time Time Output for
motor brake > >/ motor brake
©uT-2) Drivein Drivein Drivein Drivein Drive in Drivein (ouT-2)
OPERATION ENABLED SWITCH-ON ' SWITCH-OFF SWITCH-OFF SWITCH-ON OPERATION ENABLED
@ SWITCH-OFF command and stop-ramp perform @ Command for SWITCH-ON + brake disable
@ Enable motor blake and drive in SWITCH-ON @ Disable time is over and drive is ready to

OPERATION ENABLED

(3) Drive in SWITCH-OFF
Command for OPERATION ENABLED
Speed reference generated by drive to perform @

braking procedure

Output brake function setting and parameter described above are shown in the image below:

~{tg] Notch Filter Output
; Ig Filter - -—
M 0 Speed Motor Brake IPoerreq ] Time ou‘[puﬂ
Generic data Time brake enable [ms] 200
&% Braking resistor Time brake disable [ms] 200 =
=5 Conlrol Set Deceleration [rpmi/s] 1000
Speed brake enable [rpm] 4 j
Current Offset [A] 0,00 =

NOTES:

«  Drive performs stop following speed reference, not measured speed, in order to engage motor brake
also during power stage failure conditions.

«  Motor brake function is not available during torque control.

«  To ensure that pre-torque function works properly, it's necessary that vertical axis load should be quite
constant during all machine working cycle.
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6.12 Motor cogging torque compensation

Motor cogging compensation function lets to get a better accuracy during a torque control reference following.
Motor cogging mapping is valid:

« only for rotative motors.

« only for absolute encoder feedback or at least for incremental encoder with zero index (mandatory).

« only for the motor on witch the procedure was performed; in case of motor replacement or encoder
rephasing, a new procedure launch is required.

Mapping procedure must be performed only via Caliper software, then the enabling and disabling function can

be reached also via fieladbus operation; before starting procedure, rotor must be free to rotate, so ensure to
disconnect the load.

Menu Drive Data
# Field Bus Feedback
g 1'!‘ Motor Data Type Motor 0 - PM rotary motor
(& Feedback = —
i Advanced Se‘tup Reverse feedback 0000h
%5 Control Set Selection feedback
Feedsack ype -
Bit single-turn 16 :I
Bit mutti-urn 13 =
Offset [7] 0.00
[~ Cogging compensation Off | 0000k
Application Offset
Application Offset [Counts] Home 0 :I
Encoder position [Counts] 0
Mapping procedure is shown below:
( Calibration motor cogging @
Calibration cogging
‘ @ stop |
- Table
Data ‘ -
o E
L1 -
2] o
I
]
5 1
K
- ol 7 2
Position 359.90 ° || 4 -

220 240

100 120 140 160

180 200

Attention
Search for zero sensor

|:||Driva-0K |:||

COM - OK

NOTES:

«  Advise against using motor cogging compensation during a speed or position control.

- If motor cogging compensation is uded with incremental encoder feedback without ZERO index,
procedure will be aborted.
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6.13 Scope function

Available on Caliper software, Scope function allows to control drive several variables time trend. It can display up
to 4 channel at a time and with a sampling rate up to 100ys.

Scope main screen consists of:
1. atoolbar located at the top allows to:
« open and save in a used PC folder and stamp all display traces.
«  provide Start and Stop acquiring, Refresh data and Erase data commands.
« configure channels to display and sampling time.
- configure PID regulator looking at traces during operation mode.

2. astate bar located at the lower allows to monitor drive state and to provide information about set trigger
type and about PC RAM buffer usage, to receive and trasmit via USB2.0 port.

3. adisplayallows tovisualize acquired enable channel data, creating aamplitude-time graph on an adjustable

time base, depending on sampling time. It allows graphic zoom by selecting the interested area with the
PC mouse.

4. asetting window located at the right of display, divided into 3 different item, allows to:

- enable misure cursor for timebase axis (X axis) and for amplitude axis (Y axis) and to check the realtime
value.

- define visualized variables amplitude resolution (automatic or manual setting).
« setdesired trigger topology between ‘Rolling; ‘Automatic’and ‘One Shot"

Scope main window is shown below, divided into three separated views for the setting window:

[=J Scope - [u] X - [u] X - ] X
File Commands Setting _Print
] . || stert 3| 500 [0 | (B | 4 | a# | 7 | RS | i v | 45 vet| 8| @0 @ | 8= s8R
[CH1 [[a01speea et =] [cH2 [iozress speea =] cH3 [iozicurent rer ] [era [oneueas corent <] [CHA [coaueas Corent = (CHa [iooaiens. corrent =
= == == = = =
Speed Ref, J— Meas. Current | Cursors ||Scale ITMggEv@ rreni | Cursors| Scale Tnggev@ mrent | Cursars | Seale  Trigger [4
@ cH 1 [rpm) Y @cHiin  Tma= oy Al Al
100 ® 100 | Left Axis CH1 ~ T00 | e Rolling -
Speed Ref. [rpm]
vt Right Axis cH4 - [Sope Rising
3e43. 75 \;2 75| @ [Speea et ror 75 (-
2  Auomatic & Fixed
@ vizas speza irom) [
2643 50| y1 =0 | Max 4000 j 50
vz = = ~Axis Y
b Min -4000 = e S
1e:3. 25 | @current Ret. 4] 2 | @ueas. speed. rom e -
y;  Automatic & Fixed -
5 - 500 %
Oe+D ) L D — 00 | Max 4000 j 00 2 b
@ cas_ current [4] Min 4000 j Jax 4000 :‘
tes3: 25| a5 = 25 [ 4000
© Ny = " | @/current Ret [a] ) . -4000 :‘
dy:  Automatic & Fixed Axis X
-28+3- 50| I Cursors Axis T S0 Max 10100 ﬁ S0|(L | [ 20000000
T |Time [s] " =
ﬁ Min -10,00 =
-3e43. as as 75|/ Moo 4,000
= @)1cas. Current [4]
Z C Automatic @ Fixed Buffer 100 us
100 10,0 =l 100 | 4 T
0,0 05 1,0 15 20 25 30 35 40 0 Max 10,00 0 k1| S
10 Min 10,00
0,000 4,000 000 —_— 000
com-ok | [[cm:Burrer-ok W[re100us  [st00(2) | [cmp:Rolling Pl [ 3% | O] ~:roling P [ 3% | [Off|  ~:Rolling o[ 3% ] fo|

NOTES:

- Timebase resolution is adjustable up to a total display time equal to 60000 seconds, depending to

choosen sampling time. Buffer is FIFO type, so for this reason first data stored will be lost if monitoring
continues besides full time elapsed.

«  Channels are enabled pushing‘CHx’ key related to desired channel.
- If comunication buffer, visible on state bar, exceed maximun size (100%), the transmission crashes.

« To mark traced, a color palette is available, pushing the coloured round visible near Channel
identification in toolbar.
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Main scope icons, in the toolbar, are described below:

Icon

Description

[rr—

Open a saved Scope session: it opens a previous saved session.

Save current Scope session in a PC folder.

Start acquiring command:. it starts data acquiring with selected sampling time.

Stop acquiring command.

Force Scope Trigger: this icon forces a start acquiring command at pressing. This key is enabled only
after Start acquiring command pressed. Function is useful when trigger is set in ‘Automatic’ or ‘One
shot’mode and allow to crossover trigger setup into setting window.

Restart Trigger: only in ‘One Shot’ mode, it allows to restart waiting trigger; This key is enabled

Erase graph: it erases actual acquired data or, during monitoring, it restarts acquiring.
Stored data will be lost.

= only after total acquiring time is elapsed.
Refresh graph: restart data acquiring.

Scope channel setting: it opens a new window to set 4 channels to monitor, choosed from a preset list.
It aalows to set channels desired sampling time too.

PID setting: it opens a new window to set PID regulator cefficients in realtime and to enable ‘Wave
Generator’ function.

TEST: it opens a new window to set position target values (from 2 and up to 5 values) used to tune

Test
loop gain regulator parameters, in order to test all real automation system performances.
. 7
6.13.1 Scope: ‘CHANNEL SETTING
= scope - o x| Image nearby shows how to set sampling
File Commands Setting Print time and Scope channels, among which
| 8 | ston | o0 0| @] # ] o | | =] =eo || 8| 2 the main are:
@hn eas. Votage j@‘[ﬂw}meaz.sueed j@‘[ﬂﬂ}]cunanmef. j@‘[ﬂﬂﬂmaas Current -
[00S]Meas. Vohage 03
Measi j06]Rosition Rif Analyzer Weas, Current | Cursors | Scale Tr\ggerl
O Csices osion @il e [mime || © Speed reference and measured speed
[008]Cam Module ! | | ! !
[009]Position Error : ; ; H H [Sloj Rising (RPM)
[010]Torque limit 75 =
on] [0 s cmeoetpemeemeccd SRR U e S = « Current referenceand measured current

com-ok [/ [] [cme:Butter-ok [ [tc:100us [stop [l [cp:Raliing

oW = o
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- Position reference, measured position and
position error.

« DCbus measured voltage (V).

« Torque limit (%).

+ Heatsink measured temperature (°C).
« Drive and motor 12T (°C).

- Digital I/0 logic status.

- Bit-word status for Modbus RTU and
Canopen® protocols.
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6.13.2 Scope: ‘PID SETTING' and ‘WAVE GENERATOR’

=)

File Commands

ZlL=]

Setting Print

[ |see | @] £

F'd

o= (Em) ] 0| 0

M‘[nm]fsuean Ref
=

Current Ref.
@cH3m
10,0

j CH2| | [002)Meas. Speed
-

Analyzer

j @ ‘[Dﬂs]currant Ref

j ’C_m‘[um]meas Current Vj

PID Regulators
Waves Generator

7.5

I¥ Enable Waves Generator

©Power & Oper. FReset

Square Current Wave -

Signal

25

25]

e e

100

-~ Current [%]

Half period [s] 0,02

=]

50,0

PID Regulators

Current We\mmtyl Pmsmmnl
Current Kp 800 j
Current Ki 200 j

.
Q} Close

| [Current Kd

0,000

4]

COM-OK W O/ Stop

0,200

El

COM - OK

[][cmp:Bufier-0k

W[Te:100us  [stop [l |CMP:Automatic

LI &= 1

Scope allows to use a Wave Generator to
create simulated input current (with 90°
encoder phase autoshift) and speed refe-
rences that drive has to follow.

Generated waveforms are settable as
shown below:

+  square wave
« triangular wave
+ sinusoidal wave

SWITCH-ON, OPERATION ENABLED and
RESET commands could be launched di-
rectly in this window.

Speed/current reference is created setting
desired operating speed/current and wa-
veform period.

If the connected load permits it, speed/current and position regulators could be set in realtime in order to perform
tuning for all automation system parameters. For further informations about gain loop tuning, please see “6.22
Closed loop regulation tuning” pag. 92.

6.13.3 Scope: ‘TEST’

This function allows to set target postion values that drive has to cyclically reach: so this function performs a cyclic
positioner simulator. It allows to set operation speed to reach during positioning and to set CW/CCW acceleration
and deceleration ramps .

] Serie Quote - o x )
@PowemFF|(ﬂresmFF| fReset‘Type W Profie”s”  ~|| & Jog+ | EEJog-| FiSetH. N | 5 1 Pos \Jﬂg |
: e e o
[# Close ‘ [ insert |ala Dekete |.Jerk4'|'ime Jerk 1 |verk 10000 [ | [EEE= osatn =Y _
[Threshold [Counts] 32768 i‘
N° Position[Counts] ‘ Speed[rpm] ‘ Accel[rpmis] ‘ Decel.[rpmis] ‘ Position Setting
1 [ 0 j 1000 10000 10000 Pos. Emor [Counts] 910 j
2 65536 1000 10000 10000 Time Error [ms] 50 :‘
3
13072 1000 10000 10000 Counts/rev [Normalized] 65536
4 B
196608 1000 10000 10000 Data Monitor
5 262144 1000 10000 10000 Position 0 0 Counts
Velocity 0 rem
Current 000 A
COM - OK [l [/ stop [l J

It allows to set:

« upto 5 target position values.

- following position profile, that can be set as standard ramps with related acceleration and deceleration
parameters, and as S ramps with JERK.

« change target on the fly.

«  position target values, that can be set as number of turns (revolution parameter) or as angular/linear
target to perform respect to an initial offset position and to an operating speed.

- JOG function, with related parameters.

«  Power ON, Test OFF, RESET, JOG and Start Quota commands, that could be launched directly in this
window.

If the connected load permits it, speed/current and position regulators could be set in realtime in order to perform
tuning for all automation system parameters. For further informations about gain loop tuning, please see “6.22
Closed loop regulation tuning” pag. 92.
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6.13.4 Scope: 'TRIGGER’

Trigger modes are listed below:

+ Rolling: in this mode, Scope acquires continuously all enable channel data; trigger menu shown below
is disabled.

«  Automatic: in this mode, Scope acquires data every occured trigger condition; trigger menu is enabled
in order to allow setting channel selection, trigger amplitude and position time fopr triggering.

« One Shot: in this mode, Scope acquires data once, only when desired condition trigger is occured;
trigger menu is enabled in order to allow setting channel selection, trigger amplitude and position
time fopr triggering.

Optional dinamic trigger (Enable Dinamic) allows to visualize data in realtime during acquiring.

Buffer bar, shown at the low of trigger menu, allows to set total or partial data related to time axis up to maximum
admitted acquiring time. Decreasing visualization time, only a part of acquired data is shown in Scope, while the
resolution is unchanged.

It's recommended to set buffer bar correctly in order to view periodic signals in realtime.

An example of trigger setting and related acquiring condition is shown below; acquiring condition is enabled on
channels described below:

1. CH1 - Speed Reference: this is the read reference provided to drive into the main speed reference input;
trigger will acquire this channel when signal rises beyond threshold set into trigger set-up window.

2. CH2- Measured Speed: this signal is the motor speed reading.
3. CH4 - Measured Current: this signal is the supplied current reading.
f=] Scope =[5 -

File Commands Setting Print

B B 2 st Bl|sor 0| B| £ of 4] [ ir0] 57t | &[]

H. Speed Ref m. Meas. Speed ﬂ. Current Rt m. Meas. Current

Current Ref. Meas. Current | Cursors| Scale  Trigger |
Sl OcHIW e
Siope [Rising =]

0 [+ Enable Dynamic
[+ Show Trigger
05 Max -Axis Y
CH [rpm] CH1 ~
0.0 Set 1025 rpm
i set [%) 628 %
=
| 05 Max 4000 =
Min 4000 ﬂ
-1.0 Axis X
20255 35.0%
in

0.0 5787

5787 | Buffer 5787 s
o1 | o B D]
Stop [H |CMP:Automalic @E 12% |ﬂ

com - Okﬂ‘nrive-OK [”CMP:Euffer-OK D‘Tbﬂms
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6.14 HALL sensors feedback control

The HALL effect sensors for a motor with n poles provide a speed data of low resolution as a single revolution of the
motor is divided into 3 x n parts.

For example, for a 6-pole motor,18 positions per revolution are obtained. As it is, it follows that this mode does not
provide good performance at low speeds. It has a good function starting from 10% of maximum speed, therefore, in
the case of a 3000RPM motor, good performance are granted at more than 300RPM.

Itis allowed to operate with a feedback from HALL sensors:

- inevery supported operation modes: it's recommended only for speed or torque control application at
low performance (not recommended for position control application).

«  with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

Speed and/or Torque loop regulators are active (also position regulator could be active but it's not recommended for
position control application).

To enable operation with feedback from Hall sensor, set related feedback type in the Motor Data menu item, after
selecting the appropriate motor type.

Menu Drive Data
724 Field Bus Feedback
E B hg‘g;gjabt:ck Type Motor 0 - PM rotary motor
g Advanced Setup [ Reverse feedback Off | 0000
53 Control Set Selection feedback
Feedback type -

Hall index

For the choice of the control (torque or speed), set its type to the 4th Menu item. The following image shows an
example of setting of a torque control working with Input /Output mode, then you can set:

«  the type of reference: analog mode in case of Input / Output mode , Modbus RTU mode or internal mode in case
of fieldbus (in the case shown in picture the reference of torque is analog).

« the setting of the limiters, of full scale for the analog inputs.
« optimal PID regulators for application.

Meni Dati Azionamento
#: Field Bus
&+ Motor Data Control In Out |[1Torque -
=-g# Advanced Setup
=B C ontrol Set [Torque ] Regulator
=~ Digital Input +Analog =300 |, Curent
-~ Factors [nside | < i
£ Position Sefting

=P Position

=¥ Main Speed

A GearBox Mode
C Torque

& Eletronic Cam

Motor Power
= g
= .
3

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.

Installation and user guide

Rev:4.3

76



Operation mode DGFox60 EVO
R EEEEE———————————————————————————————

6.14.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 connector:
1. supply +5V power to the feedback of used motor: +5E (pin 7) and GND (pin 8).
2. connect the three signals of HALL: HA (pin 10), HB (pin 11) and HC (pin 12).
» J3 connector for the Input/Output mode,depending on the control to use:

1. provide the main torque/speed reference in the differential input (pins 1 and 2) or the frequency reference
(pins 12,13,14 and 15) for the speed control. For details about input reference, please see “6.09 Drive
References” pag. 66.

2. provide the auxiliary reference for the limit torque control or for second speed reference (pin 3 and 4). For
details about input reference, please see “6.09.2 Auxiliary Reference” pag. 67.

3. connect the appropriate input and output signals (please see “6.08 Digital I/0” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:

1. connect the wiring for the fieldbus, if used.

2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection diagram between drive-motor and with
an external controller, during an analog reference or via fieldbus comunication:

PLC-CN-1/0 DRIVE
4 A 7 ]
Field Bus
[l f-—-—————- L o
Field Bus | —=|:J (A) J2 @) (O ‘='
1/0
+24v T T T 1
o +24V0) J3 )
—]— |
Digital GND 1 GND (1) Encoder
—
:[> o (] -Ref o) M3
| 1 | 1 (8)GND 1
Analog s - - +Ref (2) k N R
nalo ! ! HA s—*‘—‘=
Output i . = — GND &) o (' o™
> . 4 Rif Aux ) (a1 HB {/’
- - |
PNP IN_O (5) -
Digital IN_1T @) : )
Output IN_2(7) I
or IN_3 (8) |
Contacts IN_4 () |
I IN_5 (10) :
|
OUT_OK+ (16)|
NPN-PNP —}' E_ OUT_OK-7) |
_— (=
Digital Input I OUT1+(18) :
OUT1-(9 |
_____ o4
g J -
= NOTES:

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

- Ifthe external controller do not have analog differential outputs, but single, connect the pin -Refto the
reference GND pin 3; then jumper connect on the connector on the side of the drive or on the side of
the external controller.

- To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.
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6.15 Incremental encoder feedback control

In this mode, drive uses the Hall sensors to detect the position of the motor shaft and the signals of an incremental
encoder with 2 channels to detect the speed. In this way you get a good control even at low speed and the speed
control is not affected by load variations of the system. To operate more linearly at low speed is recommended at
least an encoder with 1000 pulses per revolution or higher.

incremental channel only is allowed: in order to align poles, at every SWITCH-ON command, the converter

f ONLY IF application does not require motor brake function and vertical axis, a control feedback from
performs a rotation angle, more or less pronounced, depending on the rotor position in that moment.

Itis allowed to operate with a feedback from incremental encoder:
« inevery supported operation mode and with every control topology (torque/speed/position).
«  with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

Speed and/or Torque loop regulators are active. Position regulator is active during position control.

To enable operation with feedback from incremental encoder (or Incremental encoder + HALL sensors), set related
feedback type in the Motor Data menu item, after selecting the appropriate motor type.

Menud Drive Data
# Field Bus Feedback

b hg‘?;;aln‘:ck Type Motor 0.- P rotary motor

g Advanced Setup [ Reverse feedback Off | 0000h

£a Control Set Selection feedback:

5 Reserved Setup Feecbackipe -
Pulses/revolution 1024 =
Resolution/revolution 4096
Offset [] 358.94 =

Hallindex | — @
Electical angle [] | = .

For the choice of the control (torque, speed or position), set its type to the 4th Menu item. The following image shows
an example of setting of a speed control, with torque limit, working in Modbus RTU mode, then you can set:

« thereference type, analog mode in case of Input / Output mode and Modbus RTU mode or internal mode in case
of fieldbus (in the case shown in picture, speed and torque reference are analog).

«  full scale for analog analog inputs.
« optimal PID regulators for application.

Menu Drive Data
¥ Field Bus

i@ Motor Data
i@ Advanced Setup

[0401h] ModBus Control

[Aux Speed |
&% ModBus -Andlog
2a Control \Inside '.Z'_'_'_'_'.'.'.'.'_'_'_'_ZZZZZ'_'_'_Z'.'.'.'_'_'_'_Z'.'.'.'_'_'_'_'_'.'.'.'.'_'_'_'_'.'.'.'.'_'_'_'_'.'.'.'.'_'_'_'_'.'"'."i
--8& Control Set -Torque Limit ;
2 gonttr?: SeTng Ramps Limit Regulator Limit Regulator
igital Inpu Velocity + — Velocity Current + —i Current
o Factors == e B L
g Pos!t!on Setting —— — —
- P Position Chnaios |
=¥ Main Speed -
w- A GearBox Mode
- Torgque

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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6.15.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 and J6 connectors:
1. supply +5V power to the feedback of used motor: +5E (pin 7) and GND (pin 8)

2. connect the three incremental signals: A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4), Z+ (pin 5), Z- (pin 6). It's
possible to provide incremental channels to external controller via J6 connector in order to close/check
position loop externally.

3. ifavailable, connect zero index: Z+ (pin 5), Z- (pin 6) and HALL signals: HA (pin 10), HB (pin 11) e HC (pin 12).
» J3 connector for the Input/Output mode,depending on the control to use:

1. provide the main torque/speed reference in the differential input (pins 1 and 2) or the frequency reference
(pins 12,13,14 and 15) for the speed/position control. For details about input reference, please see “6.09
Drive References” pag. 66.

2. provide the auxiliary reference for the limit torque control or for second speed reference or for analog
position reference (pin 3 and 4). For details about input reference, please see “6.09.2 Auxiliary Reference” pag.
67.

3. connect the appropriate input and output signals (please see “6.08 Digital I/O” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:

1. connect the wiring for the fieldbus, if used.

2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection diagram between drive-motor and with
an external controller, during an analog reference or via fieldbus comunication:

PLC-CN-1/0 DRIVE
4 ) .
Field Bus | e = —=={T[M || ¥ J2 - Fieldbus ® (WOl = ==
. [ | | M
Encoder input | = J6 - Enc Out e —
1/0 Encoder
+24V - - - r====
+24Veo J3 | 1J4 oA+
—I— | |
@A-
Digital GND T | |
GND (11) | | 3B+
= L -Ref() : : @B-
Analog > 1 ‘ - +Ref (2) = (5 Z+
Analog GND 1! 1!
Output & 9 ‘ ; ‘ ; GND @3) ©Z-
> ———— i RifAuxe (7)+5E
PNP IN_O (5) (8)GND
Digital —— IN_1 6 | | (10 HA
.~
Output IN_2 () : : (nHB
or IN_3 @ | | (12 HC
Contacts IN_4 9 | L=
I IN_5 (10) ! r==-=--
! 1J5  +DC
|
OUT_OK+ (16) | : -DC
NPN-PNP — — OUT_OK-(7 | 1 u
L }H: | Power
Digital Input | - OUT1+ (18) | ! \%
|
OUT1-a9 | w
- am = o [ R —"
\\g J & J

NOTES:

+  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

«  Ifthe external controller do not have analog differential outputs, but single, connect the pin -Refto the
reference GND pin 3; then jumper connect on the connector on the side of the drive or on the side of
the external controller.

« To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.
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An absolute encoder feedback is provided by drive with a synchronous serial communication under SSI protocol.
Clock and Data, usefull to get encoder absolute position, are provided with differential line driver hardware (+5V).

Itis allowed to operate with a feedback from absolute encoder:

« inevery supported operation mode and with every control topology (torque/speed/position).

«  with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

Speed and/or Torque loop regulators are active. Position regulator is active during position control.

To enable operation with feedback from SSI absolute encoder, set related feedback type in the Motor Data menu
item, after selecting the appropriate motor type.

Menu Drive Data
# Field Bus Feedback
& 1!!- Motor Data Type Motor 0 - PM rotary motor
--@ Feedback = P ——
‘g Advanced Setup everse feedbac
s Control Set Selection feedback
Feedback type -
W
Bit single-turn ’715:'
Bit multi-turn 13 :I
Offset [*] 0.00
[~ Cogging compensation Off | 0000h
Application Offset
Application Offset [Counts] Home liﬂzl
Encoder position [Counts] 0

For the choice of the control (torque, speed or position), set its type to the 4th Menu item. The following image shows
an example of setting of a speed control, with torque limit, working in Modbus RTU mode, then you can set:

«  thereference type, analog mode in case of Input / Output mode and Modbus RTU mode or internal mode in case
of fieldbus (in the case shown in picture, speed and torque reference are analog).

« full scale for analog analog inputs.

«  optimal PID regulators for application.

Menu

Drive Data

[
e
[

#: Field Bus
& Motor Data
g+ Advanced Setup
&% ModBus

Ea Control
--B% Control Set

% Control Setting
- Digital Input

' Factors
- Position Setting
+ P Position
=¥ Main Speed
= A GearBox Mode

- Torque

[0401h] ModBus Control

[Aux Speed]|

-Torque Limit

Main Speed

- Analog

Limit
Velocity

[

Regulator Limit

Velocity Current +OI:I

Regulator
Current

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors”pag. 57.
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Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 and J6 connector:

1. supply +5V power to the feedback of used motor: +5E (pin 7) and GND (pin 8).

2.
3.

connect absolute encoder clock and data signals: CK+ (pin 5), CK - (pin 6), D - (pin 9) e D+ (pin10).
if available, connect the incremental signals: A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4) and they could be

provide to external controller via J6 connector in order to close/check position loop externally.
» J3 connector for the Input/Output mode,depending on the control to use:
1. provide the main torque/speed reference in the differential input (pins 1 and 2) or the frequency reference

(pins 12,13,14 and 15) for the speed/position control. For details about input reference, please see “6.09
Drive References” pag. 66.

provide the auxiliary reference for the torque limit control or for second speed reference or for analog

position reference (pin 3 and 4). For details about input reference, please see “6.09.2 Auxiliary Reference” pag.

67.
3.

» J2 and J3 connectors for fieldbus operation mode:
1. connect the wiring for the fieldbus, if used.

2.

connect the appropriate input and ouput signals.

connect the appropriate input and output signals (please see “6.08 Digital I/0” pag. 62).

The basic diagram, in the following picture, shows the tipical connection diagram between drive-motor and with
an external controller, during an analog reference or via fieldbus comunication:

PLC-CN-1/0 DRIVE
4 ) ( ___________
Field Bus | ___|=—==—mm|~ _ J2-Fieldous
Encoder input :__ __ __ __ _____ J6-EncOut
" VO _ . Encoder
_I_ +24V 20) J3: 1J4 oA+
I @A-
Digital GND 1 T
j> ‘v“ ‘v“ -Ref(1) : : @B-
Analog Analog o 3 i 3 i Zze;(z; | -,-,"'Ki (5)CK+
Output % T T . )] ( ©CK-
:D o ,/9; — Rif Aux ¢ (7)+5E
NP IN_O (5) ‘ (8 GND
Digital  ————- INTe
Output L~ IN.2) I
o IN_3 @ :
Contacts IN_40) |
L - NS00 |
|
OUT_OK+ (16) :
NPN-PNP  —1 — OUT_OK-(7)|
Digital Input _}“:E_ ouTt+qs !
OouT1-a9) |
—_—_———d
L J N\

NOTES:

,,,,,,,,,,,

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

«  Ifthe external controller do not have analog differential outputs, but single, connect the pin -Refto the

reference GND pin 3; then jumper connect on the connector on the side of the drive or on the side of
the external controller.

- To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor

side.
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6.17 Sensorless speed control

During sensorless control, drive does not use any feedback component, so motor position is extimated by an internal
predictive algorithm. In the first phase, drive engage motor shaft with a V/F control, then it enables sensorless control.

Consequently, this control topology is designed only for applications that require medium-low performance where
speed and position accuracy are not strictly necessary.

Itis allowed to operate with a sensorless control:
+ in every modes of operation.
«  with rotary brushless motors only.
« in speed control with ramps only.
- with internal speed reference (Fieldbus reference) or analog reference.

Speed and current loop regulators are active.

To enable operation with sensorless feedback, set related feedback type in the Motor Data menu item, after selecting
the appropriate motor type.

Menu Drive Data
;& Field Bus Feedback
E‘ Bt Motor Data Type Motor 0 - PM rotary motor
. (@ Feedback
[ Reverse feedback Off | 0000h
g¢ Advanced Setup S T
eleclion feedbacl
B2 Control Set
Feedback type -
Covariance-noise | Parameters starr} Setting}
Covariance current 6.00 :‘
Covariance speed 1.00 :‘
Covariance phase 0.0275 :‘
Current noise 10.00 :‘

The following image shows an example of setting of a speed control, with torque limit, working in Modbus RTU
mode, then you can set:

+ thereference type, analog mode in case of Input / Output mode and Modbus RTU mode or internal mode in case
of fieldbus (in the case shown in picture, speed and torque reference are analog).

«  full scale for analog analog inputs.
« optimal PID regulators for application.

Menu Drive Data

[0401h] ModBus Control

- i@y Motor Data

- fgr Advanced Setup Thix Soeei]
&% ModBus g
~-&& Control . F T
--8@ Control Set -Torque Limit
& CF)I:ITFD| Set'tmg Limit Regulator Limit Regulator
- Digital Input Velocity +OI:I Velocity Current +OI:I Current
Joronsans || Feme = —
- Analog
=¥ Main Speed :
e A GearBox Mode
~C Torgque

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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6.17.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J3 connector for the Input/Output mode, depending on the control to use:
1. connect the appropriate input and output signals (please see “6.08 Digital I/O” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:
1. connect the wiring for the fieldbus, if used.
2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection diagram between drive-motor and with
an external controller, during an analog speed control or via fieldbus comunication:

PLC-CN-1/0 DRIVE
4 N 7 ]
Field Bus
[l _f-— == ———- - - L =
Field Bus | :n (A J2 @) (MO ‘=’
1/0 Encoder
+24V —===n r—=—--
+24Ve0) J3 1J4 mA+
_I_ | |
2 A-
Digital GND T ! !
GND (1) | | @B+
:[> = 1~ - Ref (1) I I @B-
Analog — g +Ref @) 6)Z+
Analog GND L L
Output €7 . — — GND® ©Z-
> g RifAuxe ) +5E
PNP IN_O (s5) - | (8 GND
Digital IN_1 (6) | | (10)HA
Output IN_2( : : anHB
r -~
or IN_3 (8 | | 2 HC
Contacts IN_4 (9) | L=
L~ IN_5 (10) ! r——-=
! 1J5  +DC
|
OUT_OK+ (16) | : -DC
NPN-PNP - — OUT_OK-q7 | | U
- }h:{ | | Power
Digital Input | - OUT1+ (18) Vv
|
OouT1-a9 | | w
- = d | S —
\\ W, \§ J

NOTES:

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

« To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (power
cables) must be connected to related earth connection pin both drive and motor side.
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6.18 Position control: electronic gearbox mode

During “Electronic Gearbox” mode, drive uses two frequency signals as position reference; signals can get one
function of these (details at “6.09 Drive References” pag. 66):

1. PULSE - DIRECTION
2. CHA - CHB (external encoder)
3. CW-CCwW

It is allowed to operate with the electronic gearbox mode:
« inl/O, Modbus RTU, Canopen and Ethercat CoE operation mode.
«  with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

It's recommended to provide the drive a pulse number per turn greater or equal to 1000. A lower pulse number could
cause an irregolar rotation, expecially at low RPM. Besides, it's recommended to set one feedback of these:

- incremental channel and HALL sensors.
- absolute encoder.

- if necessary, only incremental encoder, without motor brake and vertical axis; it's not recommended to
use only HALL sensors, because it does not offer good performance in position control.

Speed, Torque and Position loop regulators are active.

For the choice of the position control, set its type to the 4th Menu item (Electric Axis). The following image shows an
example of I/O setting, then you can set:

axis ratio: numerator (NUM) and denominator (DEN).

master device pulse number (PULSE __ ):it provides to slave the information about master device pulse number.

master
engage, disengage and phase shift for slave axis parameters.

+  Homing and JOG parameters.

« desired I/O configuration.

« optimal PID regulators for application.

Menu Drive Data
# Field Bus C o
(& Motor Data ‘ ontrol In Out Eletric Axis - |

gk Advanced Setup

L& Control Set|

Reguletor Reguletor
Position Velocity

S =

Limit Reguletor
Current E:}" Current
(]

B i iiams

Notor Power
- -
= e
A
J

Therefore, number per turn performed by slave device, depending on frequency signal received, as shown in formula
below:

No _ PULSEinput NUM
Wrn e ~ pULSE DEN

Ratio between pulse number, read by slave drive (PULSEinput), and set master pulse number (PULSE__.) provides
information about axis position of master device, whereas ratio between NUM and DEN provides information about

axis position in turn of slave device related to master position in turn.

master

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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6.18.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 and J6 connector:
1. supply +5V power to the encoder of used motor: +5E (pin 7) and GND (pin 8).

2. if incremental encoder is used, please connect the three incremental signals and HALL sensors eventually:
A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4), Z+ (pin 5), Z- (pin 6), HA (pin 10), HB (pin 11) and HC (pin 12). If
necessary, provide incremental channel to an external controller via J6 connector, in order to check position
loop externally.

3. ifabsolute encoderis used, please connect CK+ (pin 5), CK - (pin 6), D - (pin 9) and D+ (pin10), and eventually
the two incremental channels A+ (pin 1), A- (pin 2), B+ (pin 3) and B- (pin 4), that could also be provided to
an external controller via J6 connector, in order to close position loop externally.

» J3 connector for the Input/Output mode,depending on the control to use:

1. connect pin 12-13 and 14-15: respectively, direction reference or external encoder CHA signal or CCW signal
and pulse reference or external encoder CHB signal or CW signal. For details about main frequency reference
input, please see “6.09 Drive References” pag. 66.

2. connect the appropriate input and output signals (please see “6.08 Digital I/0” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:

1. connect the wiring for the fieldbus, if used.

2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection to be made to the connectors (indicated
by its name and pin-out) of the drive with the motor and with an external controller:

PLC-CN-1/0 DRIVE
. p— E— )
Field Bus | = —{l|| » J2 - Fieldbus ® ||
. s
Encoder input | J6 - Enc Out
1/0 Encoder
+24V -——== P
I +24Vo J3| | J4a oA+
|
| @A-
Digital GND T [
GND | : (3)B+
= 1 DIR+ (12) ! | @B-
Pulse / Direction . o | )
T ™t -(13)
NPN-PNP-Line Driver I I PULSE &) CK+/Z+
+(14) 7 =
Digital Output 1 I ©CK-/Z
Ll Ll -
S —— | PUSE-m () +5E
PNP IN_O (5) (8)GND
Digital IN_T (6) | | ©D-
Output IN_2 7) : I (10 D+/HA
or IN_3 @ | : (nHB
L
Contacts IN_4 9 : | a2 HC
E— IN_5 (10 E====
: 1) +DC
|
OUT_OK+ (16) | |
NPN-PNP —} E— OUT_OK-a7 ! |
Digital Input | s - OUT1+ (18) : !
|
ouT1-a9 | |
—_—— — —a L
g J N\

NOTES:

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

- To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.

«  For further information about parameters, please see related Modbus RTU user guide, downloadable
from enterprise web site:

www.hdtlovato.com
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6.19 Position control: positioner mode

“Positioner” mode is settable as following:
1. Single target positioning: parameter target position with internal or main analog speed reference.

2. Analog main reference positioning (12bit): setting minimum target position (equivalent 0V) and maximun
target position (equivalent +10V) parameters, drive performs positioning between this two values following
the 12 bit analog auxiliary reference range (0/+10V). Speed reference selectable between internal or main
analog speed.

3. Upto 64 target table selection positioning via digital input or via Profinet parameter: at every start command,
drive performs positioning at target identified by binary digital input combination.

4. Up to 64 target cyclic/acyclic table positioning: at every start command, drive performs cyclic or acyclic
positioning between target set inside table.

5. Upto64target table positioning via input start: at every edge transition (Low to High) of the enabled input, it
performs related target set in the table.

Itis allowed to operate with the positioner mode:
« all positioner type in 1/0, Modbus RTU and Profinet (only single target and 64 target table selection).
«  with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

It's recommended to provide the drive a pulse number per turn greater or equal to 1000. A lower pulse number could
cause an irregolar rotation, expecially at low RPM. Besides, it's recommended to set one feedback of these:

- incremental channel and HALL sensors.
- absolute encoder.

« if necessary, only incremental encoder, without motor brake and vertical axis; it's not recommended to
use only HALL sensors, because it does not offer good performance in position control.

Speed, Torque and Position loop regulators are active.

For the choice of the position control, set its type to the 4th Menu item (Position). The following image shows an
example of I/0 setting, then you can set:

« desired position application type.

«  position profile type between trapezoidal or ramps with/without JERK.
«  recovery position and End position pocedures.

«  Homing and JOG parameters.

« desired I/O configuration.

« optimal PID regulators for application.

Menu Drive Data
-3 Field Bus =
. Votor Dt |Controtin Out ERET -
fgr Advanced Setup
25 Control Set

Position

Regulator Regulator Regulator
E Position Velocity Current
= E f
EEEREE ENE I&.

T

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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DGFox60 EVO

Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:

» J4 and J6 connector:

1.
2.

supply +5V power to the encoder of used motor: +5E (pin 7) and GND (pin 8).

if incremental encoder is used, please connect the three incremental signals and HALL sensors eventually:
A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4), Z+ (pin 5), Z- (pin 6), HA (pin 10), HB (pin 11) and HC (pin 12). If
necessary, provide incremental channel to an external controller via J6 connector, in order to check position
loop externally.

if absolute encoder is used, please connect CK+ (pin 5), CK - (pin 6), D - (pin 9) and D+ (pin10), and eventually
the two incremental channels A+ (pin 1), A- (pin 2), B+ (pin 3) and B- (pin 4), that could also be provided to
an external controller via J6 connector, in order to check position loop externally.

» connettore J2 e J3 per la modalita di funzionamento Input/Output o in bus di campo supportato:

1.

if single target positioning is used: provide speed analog reference +/-10V (pin 1-2 of J3) if used. For details
about main reference input, please see “6.09 Drive References” pag. 66.

if analog positioning is used: provide position analog reference 0/+10V (pin 4-3 of J3). For details about
input reference, please see “6.09.2 Auxiliary Reference” pag. 67. I's possible to use also main input reference
for analog speed reference +/-10V.

connect the wiring for the fieldbus, if used.
connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection to be made to the connectors of the drive
with the motor and with an external controller related to a table positioner via digital input:

PLC-CN-1/0 DRIVE
- A\ { ____________
[ - "
Field Bus | = o —{[lIl|| » J2 - Fieldbus ®
. === """ - T--—--=
Encoder input | J6 - Enc Out
1/0 Encoder
+24V —-===n FP—_—==-
+24Veo) J3) : J4 oA+
_L |
| @A-
Digital GND T aNoay |
| | (3)B+
|
PNP NG | ! @8-
Digital N1 Ll (5CK+
Output — IN_2 ) E i ©CK-
or IN_3 (8) (7)+5E
Contacts IN_4 9 (8)GND
—/ <
Digital GND no : e
igita _
Ref : | (10 D+
IN_6 (2) [+Ref] | Lo — = =
Digital GND GND @) |
IN_74) [Ref_aux]!
|
|
OUT_OK+ (16) |
NPN-PNP —} E_ OUT_OK-7)!
. [
Digital Input I OUT1+18)
OUT1-(19 |
[
g J \\

NOTES:
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«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

- To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.

«  For further information about parameters, please see related Modbus RTU user guide, downloadable
from enterprise web site:

www.hdtlovato.com
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6.20 Position control: electronic cam mode

During “Electronic Cam” mode, drive uses two frequency signals as position reference; signals can get one function of
these (details at “6.09 Drive References” pag. 66):

1. PULSE - DIRECTION
2. CHA - CHB (external encoder)

It is allowed to operate with the electronic gearbox mode:
« in1/O and Modbus RTU operation modes.
« with rotary, linear and tubular brushless motors and permanent magnets continuous current motors.

It's recommended to provide the drive a pulse number per turn greater or equal to 1000. A lower pulse number could
cause an irregolar rotation, expecially at low RPM. Besides, it's recommended to set one feedback of these:

« incremental channel and HALL sensors.
- absolute encoder.

- if necessary, only incremental encoder, without motor brake and vertical axis; it's not recommended to
use only HALL sensors, because it does not offer good performance in position control.

Speed, Torque and Position loop regulators are active.

For the choice of the position control, set its type to the 4th Menu item (Electronic Cam). The following image shows
an example of I/0 setting, then you can set:

« upto8cam tables and up to 576 points per cam with linear or cubic interpolation.

+ axis rate (Numerator e Denominator) and Master and Slave Module pulses for every cam.

+ engage, disengage and phase shift position parameters for slave axis, Homing and JOG parameters.
« desired I/0 configuration and optimal PID regulators for application.

Menu Drive Data
# Field Bus

& Motor Data Control In Out [4]Electr. Cam -

fg# Advanced Setup
Regulator Regulator Limit Regulator
L . *
Position Velocity — Currenf- I = Current

3 Control Set Eletronic Cam
|l Power
u
sﬂ: )
f

This operating mode allows a control in space of axis related to a space reference acquired from encoder, conditioned
by the values of “Encoder Numerator” and “Encoder Denominator”. This function can be used in application that
require to follow special curves such as Packaging machines, Flying saw, Flying shear, Cut to Lenght and more.

J

The “Master module”indicates master encoder pulse number used to calculate shape of cam profile. The result of the
division of “Master module” and “Number of table points” gives the space range between two consecutive points of
the table. The profile of the cam between two points is calculated using a cubic interpolation.

The “Slave module” represent the excursion of the cam measured in terms of resolver pulses (the numbers of resolver
pulses in a single revolution of the motor shaft is 65535), Every point of the cam table ( that can range from 0 to
65535) is multiply for the “Slave module” and divided for 65536, in this way every point of the cam table can take an
effective value ranging from 0 and “Slave module ",

‘cam.point N o

*table.point

Value _ MODULE g, - Value

A space =
p _ 1 cam.point 65536

table.point

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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6.20.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 and J6 connector:
1. supply +5V power to the encoder of used motor: +5E (pin 7) and GND (pin 8).

2. if incremental encoder is used, please connect the three incremental signals and HALL sensors eventually:
A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4), Z+ (pin 5), Z- (pin 6), HA (pin 10), HB (pin 11) and HC (pin 12). If
necessary, provide incremental channel to an external controller via J6 connector, in order to check position
loop externally.

3. ifabsolute encoderis used, please connect CK+ (pin 5), CK - (pin 6), D - (pin 9) and D+ (pin10), and eventually
the two incremental channels A+ (pin 1), A- (pin 2), B+ (pin 3) and B- (pin 4), that could also be provided to
an external controller via J6 connector, in order to close position loop externally.

» J3 connector for the Input/Output mode,depending on the control to use:

1. connect pin 12-13 and 14-15: respectively, direction reference or external encoder CHA signal and pulse
reference or external encoder CHB signal. For details about main frequency reference input, please see “6.09
Drive References” pag. 66.

2. connect the appropriate input and output signals (please see “6.08 Digital I/0” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:

1. connect the wiring for the fieldbus, if used.

2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the tipical connection to be made to the connectors (indicated
by its name and pin-out) of the drive with the motor and with an external controller:

PLC-CN-1/0 DRIVE
4 A { ____________
T T T = X
Field Bus | — o —=={[[l|| ® J2 - Fieldbus ®
. '
Encoder input | J6 - Enc Out
1/0 Encoder
+24V -—===n r=—==
I +24V0 J3| | J4 oA+
|
| @A-
Digital GND T I
GND | : (3)B+
- L% DIR+ (12) ! | @B-
Pulse / Direction . o | M
t ™ -(3) K+/Z.
NPN-PNP-Line Driver | 1| Tl ouise O CK+/Z+
+(14) 7.
Digital Output 1 I ©CK-/Z
Ll Ll -
— PULSE - (15) (7)+5E
PNP IN_O (5) : ©® GND
L B
Digital IN_1 (6) : | ©D
Output IN_2) | I (0)D+/HA
or IN_3@® | :
Contacts IN_4 (9) | |
L~
IN_5 (10) ! E
| I
| I
OUT_OK+ (16) | |
NPN-PNP —} £— OUT_OK- a7 | |
- £
Digital Input | - OUT1+ (1) : :
OouT1-a9 | |
—_——_——a L
g J &
= NOTES:

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

« To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.

«  For further information about parameters, please see related Modbus RTU user guide, downloadable
from enterprise web site:

www.hdtlovato.com
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6.21 Pressure control

“Press” control mode is designed expressly for applications that use servo-pumps like in presses and plastic injection
machine, which are applications that combine an idraulic system with an electrical regulation via servodrive and
brushless motor.

Three inputs are enabled: the first input for the speed reference signal is used to regolate the speed of a motor
connected to a pump, and so the respective flow; the second input is enabled to receive the pressure reference
signal, and the third input is enabled for the pressure transducer signal (pressure feedback). For further information,
please see “6.09 Drive References” pag. 66.

Itis allowed to operate with the pressure control mode:
- forall operation modes.
«  with rotary, linear and tubular brushless motors (and permanent magnets continuous current motors).

It's recommended to provide the drive a pulse number per turn greater or equal to 1000. A lower pulse number could
cause an irregolar rotation, expecially at low RPM. Besides, it's recommended to set one feedback of these:

- incremental channel and HALL sensors.
- absolute encoder.

« if necessary, only incremental encoder, without motor brake and vertical axis; it's not recommended to
use only HALL sensors, because it does not offer good performance in position control.

- resolver.

Speed, Torque and Pressure loop regulators are active.

For the choice of the pressure control, set its type to the 4th Menu item (Press). The following image shows an example
of 1/0 setting, then you can set:

«  type and fullscale for pressure reference or feedback, and speed/pressure ramps.
«  speed, current and pressure limit, and overpressure and underpressure alarm threshold.
« desired I/0 configuration and optimal current/speed PID regulators for application.

‘ Control In Out [5]Press -

Regulator Regulator Limit Requlator

Pressure + Veloci + Current
I:>Ol:I : )

Power
c
:
e

«  Pressure PID regulator management shown a further exponential (2A) multiplier parameter useful during
the tuning of the pressure loop regulation to appreciate visible variations. Default parameter set is a good
compromise for the most servo press applications.

J

Menir Dati Azionamento
512 Press * || -Pressure regulator
-igh Setting = |
B Limit Press-Kp 450 = Exp-Kp 95
% Alarm Mode = -1
HP Press-Ki 5 = Exp-Ki 5 =
-k Ramps Press-Kd 0 = Ex =
s = p-Kd 4 =
4 Outputs z =l =

In order to obtain a correct operation, please ensure to perform Factors calculation procedure: please see “6.05
Factors” pag. 57.
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6.21.1 Connections Motion controller-drive-motor

See “Ch. 5 Wiring and connections” pag. 22 for more details about connectors. The connections are the following:
» J4 connector:
1. supply +5V power to the encoder of used motor: +5E (pin 7) and GND (pin 8).

2. if incremental encoder is used, please connect the three incremental signals and HALL sensors eventually:
A+ (pin 1), A- (pin 2), B+ (pin 3), B- (pin 4), Z+ (pin 5), Z- (pin 6), HA (pin 10), HB (pin 11) and HC (pin 12).

3. if absolute encoder is used, please connect CK+ (pin 5), CK - (pin 6), D - (pin 9) and D+ (pin10).
» J3 connector for the Input/Output mode, depending on the control to use:

1. connect pin 1-2 for pressure transducer. If single ended input is available, connect jumper from pin 1 to pin
3 of J3 connector. For details about main frequency reference input, please see “6.09 Drive References” pag.
66.

2. connect the appropriate input and output signals (please see “6.08 Digital I/0” pag. 62).
» J2 and J3 connectors for fieldbus operation mode:

1. connect the wiring for the fieldbus, if used.

2. connect the appropriate input and ouput signals.

The basic diagram, in the following picture, shows the connection to be made to the connectors (indicated by its
name and pin-out) of the drive with the motor and with an external controller for fieldbus comunication:

PLC-CN-I/O DRIVE
r ) .
Field Bus ) = = {1 || A J2 - Fieldbus
J6 - Enc Out
1/0 Encoder
+24V - ==
I +24V@0 J3 | A+
@A-
Digital GND T GND (1)
3)B+
-Ref () @B-
Pressure - ON{ GND ) 7+
I [
Transducer ‘ +Ref 2 B
+ w2 - _ @ ©Z
/;E (7)45E
(8)GND
0 HA
OUT_OK+ (16) |
NPN-PNP —}' E— OUT_OK-@7) |
Digital Input | # - OUT1+ (18) !
OuUTT-a9) |
—_—— e = d
g J o

NOTES:

«  The GND to pin 3 and 11 of connector J3 are connected inside the drive.

- To avoid noises of electromagnetic nature on the analog signals, please twist the cable and keep the
signal cables far from power supply wiring of the motor as much as possible. Motor cable shields (both
encoder and power cables) must be connected to related earth connection pins both drive and motor
side.

«  For further information about fieldbus parameters, please see related user guides, downloadable from
enterprise web site:

www.hdtlovato.com
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6.22 Closed loop regulation tuning

The tuning procedure is essential to obtain stability and performance of the entire controlled system; the drive, that
performs the control, has PID controller both for the current loop that for the speed loop.

To perform tuning, please use Caliper software and observe some variables with Scope during operation (see “6.73
Scope function” pag. 72).

The following tuning procedure provides good results in most types of controlled systems, if following conditions
are met:

« drive must be able to provide motor rated current.
« loadinertiais 10 times grater than motor, maximum.

6.22.1 Current loop tuning

If drive controls an H.D.T. motor, the optimum PID current regulator setting is stored in a motor configuration file,
in the directory to save data in PC used*.

To perform PID current tuning, it is not essential that the load remains connected to the motor.

If third parts motor is used, it's recommended to perform motor autophasing both before and after the PID
current tuning (see “6.07 Motor autophasing” pag. 61). Please use an appropriate mechanical brake, in the
case of vertical axis load (safety condition required during current loop tuning, due to automatic 90° motor
phase autoshifting in order to avoid providing torque.

To perform tuning, please do the following:
1. generate a square wave current reference: use ‘Wave Generator’ function into Caliper software to create

desired reference (see “6.13 Scope function” pag. 72). Provide to drive a reference with rated motor current
amplitude and period set between 0.05seconds and 0.1seconds.

A In this operation, drive provides the rated motor current, so the motor could reach high case temperature.

2. PID current setting: parameters to set are K, e il K.
- setK =1:integral action erased.

« increase gradually K, until current resonance appears: in this condition, an evident current resonance
appears in Scope visualization (besides, this condition leads to a motor unusual noise).

I'--S(np: Lo - PHa g
at— B RedeaT =

H 1 ~

| 1) ;| 8] s 5or | ] | | 82] R[=rw] 57t | 8| Waves Generator

e e e

I~ Enable Waves Generator
Current Ref. [ Cursors | Scale  Tgger
WHIn - o N T —
Lo 2= i ==l

z

PID Regulators
Current |Velocity| Position
Current Kp | 1500 “ |

Current Ki | 1

g

— ] 000

I T S L R S R s e S s |

766 16 760 7e2 1et 766 e 1m0 7z ottt 7e0  ff| CurentKd | 20 = [
T(s] Buffar 20,0005

1 0|

|| Kosaa CTTT B Closs ‘

) =i
I |COM - Of| Drive-OH | Sto T T
||com - o] Drive-ok [] cmp:Butrer.oic ] et st0p [J J i step [ = on 12% ] off

+  halve K, value: halving K, system avoids oscillation in transient conditions.

« increase gradually K increase until misured current variable accurately follows the desired current
reference. In any case, K parameter should not be greater than 60% of K, previously set.

*To get PID current configuration data related to H.D.T. motor, please contact our technical department.
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An optimal current loop tuning is shown in picture below:

= Scope
: — FID Reguiators [
1] 8 | @] ston 1] <o | 1] | ||| R [=w0] 20 | @3] iWaves Generator
| |conl@ sovoan ool buse onsa Fie @ Gureernor oot @ e cuner I Enable Waves Generator
o 2! ! |

Currant Raf. Scale  Trigger |

@cHap 10 Faraion =] |Rofing =l
I |15 | =
2 I
| Wve =]
1 100 = ffe v
‘ [ 020
o
& |PID Regulators‘ . =l
I Current|Velocity | Position| 5|
2 I: {| Current Kp 750 2 1 x
i o o fo s b i - R
Curent Ki 400 =
3 =
Current Kd 20 = )
845 S47 948 949 550 951 952 953 954 955 956 957 958 959 S60 961 962 953 9S64 965 =
Tis) 200005
= = 1l B cose O
5] |com - off jorive-oK] stap ] N
cwrmﬁ Drive-OK DCMP‘BHH'POK E Te: 1m:| Stop. E 7] . 12% ] ofr’

At the end of PID current tuning, if a third parts motor is used, please perform a‘Motor Autophasing’ (see “6.07 Motor
autophasing” pag. 61).

NOTES:

- K, and K optimum values could vary greatly depending on application.

- Inhighinertia systems, resonance may not occur at any K, values lower than maximum set value (2000).
In these cases, set K, equal to 1000 and increase K until misured current variable accurately follows the
desired current reference: repeat entire operation erasing K and increasing K; at step of 200.

« Inany case, it's recommended to set K, < 1800.

6.22.2 Speed loop tuning
Speed loop tuning must be performed with load connected because time constants depend on dinamic system

to control.
Speed loop tuning must be performed after current loop tuning and execution step are similar.

If a third parts motor is used, it's recommended to perform motor autophasing before speed loop tuning (see
“6.07 Motor autophasing” pag. 61).

To perform tuning, please do the following:

1. generate appropriate cyclic target position: use ‘TEST' function into Caliper software to create desired

reference (see “6.13 Scope function” pag. 72). Set target position with appropriate acceleration and
deceleration parameters according to system dinamic, as shown in the image below:

In these conditions, drive follows a speed and cyclic position reference with ramp parameters: please,

pay attention to load during operation.

"‘g Serie Quote (= |
{%PowerOFF‘(BTesIOFF‘ # Reset ‘Type Profile " ~ ||| & Jog+|%% Jog- |ZiSetH. Pos I-Juq I
= Close ‘ [ Insert ‘9@ Delete ‘Jerkaime Jerk hd I Change on the fly Off
N° Position[Counts] | Speed[rpm] Accel.[rpm/s] Decel.[rpmis] Jerk[rpm/s?] Threshold [Counts] 8192 ﬁ
1 [l 262144 1000 10000 10000 10000 =
2 0 1000 10000 10000 10000 | [Decel halt [rpmis] 1000
3 -262144 1000 10000 10000 10000 S
4 0 1000 10000 10000 10000 Da_te_l Monitor
Position 0 0 Counts
Velocity 0 mpm
Current 0.00 A
COM - OK [576(] |Drive-0k Oster [l
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2. PID speed setting: parameters to setare K, e il K.
- setK =0:integral action erased.

« increase gradually K, until until speed resonance appears: in this condition an evident speed error
and resonance appear in Scope visualization (besides, this condition leads to a motor unusual noise).

~

[ scope == x
File Commands Setting Print
51| ) oo ] ]3] 3| ¢ 5] %[re] 5100 8]
vt @ svecarer Erio@uess sooee crs@loua 1 cHa@ sonaitn
Speed Ref. Mess. Speed, | Crsors |Scale | Trigger|
@cH1[rpm] @ cH2[rpm] [~ Cursors Axis Y.
; PID Regulat =5
ﬂ & ‘ Waves Generator
! {5 \ / I Enable Waves Generator
N ———
25e+2
100
0.05
2802
) \ }’ PID Regulators
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T Speed Kp 1500 ﬂ
Spesd Ki J-
00 01 02 03 04 05 06 07 08 09 10 11 12| Speed kd 20 =
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L“:UD” 1 I Close
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+  halve K, value: halving K, system avoids oscillation in transient conditions..

- increase gradually K increase until misured speed variable accurately follows the desired speed
reference. In any case, K parameter should not be greater than 40% of K, previously set.

An optimal speed loop tuning is shown in picture below:

[~ scope — = %
file Commands Setting Print
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When observing the behavior of the load corresponding to the reference changes, please keep a waveform
responce as possible without overshoot (low gain set), but also anche enough performance (high gain set).
Therefore tuning is always the result of compromises between stability and performance.

Installation and user guide

F @ Rev:4.3



Operation mode DGFox60 EVO
R EEEEE———————————————————————————————

Images below show tipical step of fisical closed loop system (current loop in the image at the low of graph and
speed in the image above of graph).

Y\ « Step responce with low proporzional gain: internal current reference, provided
s by speed regulator, is too slow andlead to overshoots around the constant
NS condition reference, before get stability.

' Note that, in correspondence with current reference variation (origin of the
axes), current loop responds correctly without overshoots; then the problem
is caused by speed control gain.

« Step responce with acceptable proporzional gain: current reference is fast
enough and speed step responce shows anly one overshoot.

In these cases, a too high integral gain, could leads to get more speed
overshoots.

— « Step responce with optimum gain:
This condition leads to get performance and stability of system.

It's recommended that noise amplitude R is lower than 15% of peak drive
current value.

]

IR

6.22.3 Position observer tuning

Observer function allows to filter motor position information in order to reduce application noise due to speed
loop ruggedness, while maintaining sufficiently static and dinamic performances. This function is very usefull
when motor provide a low resolution feedback (lower than 1000ppr) or with Hall sensor only applications.
Observer function is available with all supported feedback type (sensorless not supported).

Position observer tuning must be performed with load connected to motor and only after speed loop tuning is
correctly done.

Menu Dati Azionamento

o #: Field Bus Position observer

= {4 Motor Data : |
: _______ & Feedback Gain 1[}[}[};|
4 Observer Bandwith [Hz] 100,0 -
----- lig¢ Advanced Setup

..... ;i-ﬁ Control Set '_ Enable Off UUUUh

Usefull parameters are a Gain and a Bandwidth; the major filtering effect is due to bandwidth parameter, while
observer responce is due to gain parameter, whose default value is correctly set for a lot of application.

For a correct and safety tuning, it's recommended to start with high bandwidth value, for example 300Hz where
observer filtering is very low, then decrease this parameter gradually untill the application noise reduction desired
is obtained.

Decreasing parameters excessively could lead to instability condition and to loss of motor controll, with
consequently risk of damage equipment.
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6.23 Sensorless loop tuning

The tuning procedure is necessary in order to obtain entire system stability; drive uses the internal current and speed
loop regulator and the sensorless loop regulator together.

To perform the procedure, Caliper software is necessary to observe some variables in Scope function during the drive
operation (please see “6.13 Scope function” pag. 72).

The following tuning procedure provides good results in most types of controlled systems, if following conditions
are met:

« drive must be able to provide motor rated current.
« loadinertia is 6 times grater than motor, maximum.
speed ramps must be enabled and lower than 5000RPM/s.

6.23.1 Setting speed/current loop and motor parameters

» Regarding motor data, it's necessary to enter these parameters into Motor Data menu:
«  Motor PHASE resistor value in Q. ATTENTION: If motor datasheet provides PHASE to PHASE resistor,
please enter that halved parameter.
«  Motor PHASE Inductance (Synchrony) in mH. ATTENTION: If motor datasheet provides PHASE to PHASE
inductance, please enter that halved parameter.
«  Magnetic flux (Magnet Flow) in Wb using the following formula:
Ke \/_5

MAG = 22. X2 .20 [wb
JZNE 2]

In the previous formula, ‘Ke'is motor e.m.f. parameter in Vs (Volt x second), ‘P’ is motor poles number.

Just in case ‘Ke’ would not be directly provided into datasheet, please use formula below to get the correct
parameter by motor em.f. (FEM__ ) given at a specified speed (RPM):

Ke = FEM ypyy . 60 [V-s]
RPM 21

RPM

Motor data must be set as shown in the picture below:

Menu Drive Data
#: Field Bus Motor Data

= I.BI' Motor Data Type Motor 0 - PM rotary motar ﬂ

- Feedback K T o000

igr Advanced Setup orminal Speed [rpm —

22 Control Set MNominal current [A] 1.00 j

Peak Current [A] 200

Stall Current [A] 100 =

Nominal Voltage [V] 60 j

IMotor Poles 6 hd

Phase Resistor [Ohm] 0.20 j

Synchrony Inductance [mH] 0.02 j

Magnet Flow [Wb] 0080 —|

i2t Time [s] 120 =

» Regarding speed and current loop regulators, as main parameters are related to sensorless predictive control,
speed and current PID must be set as low as possible in order to avoid to let the system to instability conditions;
it's recommended to set PID parameters (nel sottomenu Advanced Setup) as shown in the table below:

PID Speed Current
Kp 80 150

Ki 20 80
Kd 1 1
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6.23.2 Setting sensorless parameters

The main window for sensorless setting parameters is shown in the image below, reporting default data:

Menu Drive Data
-2 Field Bus Feedback
o~ Motor Data

: & Feedback
- Advanced Setup
=-B2 Control Set

Type Motor 0 - PM rotary motor

[ Reverse feedback Off | 0000h
Selection feedback

Feedback type =
Covariance-noise | Parameters starr} Setting}
Covariance current ’W:‘
Covariance speed ’Wj
Covariance phase ’W:‘
Current noise ’Wj

Covariance-noise window shows sensorless regulation parameters sensorless:
«  Covariance current: sensorless regulation parameter; range between 0.01 and 650.00;
«  Covariance speed: sensorless regulation parameter; range between 0.01 and 650.00;
«  Covariance phase: sensorless regulation parameter; range between 0.0001 and 6.5000;
«  Current noise: sensorless regulation parameter; range between 0.01 and 650.00;

Parameters start window allows to set:

«  Starting current: current provided by drive to motor in order to guide the shaft to initial position; this
parameter is percentage related to Nominal current parameter.

«  Current ramp: ramp, in seconds, to reach starting current.

« Initial speed: speed parameter, in RPM, beyond which drive changes control algorithm, from V/F to
sensorless.

«  Speed Hysteresis: it's reffered to initial speed; this parameter is shown in RPM.
«  Speed ramp: ramp, in RPM/s, to reach initial speed from zero speed.

« Initial delay: time parameter beyond which drive starts to follow speed reference; the delay is necessary
to let the motor shaft to reach the corrrect start position.

Setting windows allow to set:

«  Zerocrossing mode parameter:it's available as Continuous or Stop-Start. Continuous mode allows to cross
zero speed without the stop procedure, when a speed reference inversion occurs. Otherwise, Stop/
Start mode let the drive to change into V/F control and perform the starting procedure in accordance
with parameters shown into Parameters start window.

«  Stationing current: when SWITCH-ON command is provided to drive, this parameter shows the 0 speed
current that drive must provide to motor; this parameter is percentage related to Nominal current
parameter.

«  Fault measured speed: speed parameter, in RPM, beyond which drive provides alarm.
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6.23.3 Sensorless loop tuning

A ATTENTION:

Operation mode

« default data do not guarantee a correct sensorless tuning for any motors and must be used only for
initial conditions of the tuning procedure.

« during procedure, drive could lose motor control engage and lead to an overrun rotation or to an
unexpected shutdown. Please take safety relatated actions.

For sensorless tuning procedure, it's necessary to observe the following variables into Scope function of Caliper

software:
« current reference
« measured current,
«  speed reference.
« measured speed.

» INITIAL PHASE: disconnect load and verify the correct motor phase connection.

1. set an internal speed reference whose value must be positive and lower than default initial speed; so, for

example, 50RPM.

phases of motor, then re-execute 1-2-3 instruction points.

» MIDDLE PHASE: tuning with no load.

enable the OPERATION ENABLE command neighter with digital input or with Caliper software.
ensure that motor rotate in clockwise viewing it from shaft; otherwise turn off the drive and invert two

4, setan internal speed reference whose value must be a bit higher than default initial speed; so, for example,
500RPM. In this condition, motor could rotate in a discontinuous way or even NOT rotate.

5. enable the OPERATION ENABLE command and ensure that speed reference is actually brought to the
desired value set into instruction point 4. Otherwise increase or decrease Covariance current parameter;
it's recommended to increase or decrease with steps of 2-5 units. The initial sensorless setting example is
shown below. In most cases:

«  for motor with a PHASE resistor lower than 0.8Q and a PHASE inductance lower than 0.8mH, parameter
should be increased. When target is reached, please do not exceed beyond with the parameter setting.
«  formotor with a PHASE resistor higher than 0.8Q2and a PHASE inductance higher than 0.8mH, parameter
should be decreased. When target is reached, please do not exceed beyond with the parameter setting.
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6. if, with procedure described into instruction point 5, it's not easy to stabilize correctly the speed reference
to the desired value set into instruction point 4, then reset the Covariance current parameter at default value
(6) and increase Covariance phase parameter; it's recommended to increase with steps of 0.01 units, untill
the speed reference is correctly stabilized to the desired value set into instruction point 4. When target is
reached, please do not exceed beyond with the parameter setting.

7. increase speed reference: for example 700-1000RPM.

8. to further reduce the measured speed noise and current reference noise, increase or decrease Covariance
current parameter; it's recommended to increase or decrease with steps of 2-5 units. In most cases:

«  for motor with a PHASE resistor lower than 0.8Q and a PHASE inductance lower than 0.8mH, parameter
should be increased. When target is reached, please do not exceed beyond with the parameter setting.

«  formotor with a PHASE resistor higher than 0.8Q2and a PHASE inductance higher than 0.8mH, parameter
should be decreased. When target is reached, please do not exceed beyond with the parameter setting.

9. if necessary, to reduce the measured current noise and consequently the measured speed noise, increase
or decrease Current noise parameter; it's recommended to increase or decrease with steps of 2-5 units. In
most cases:

- for motor with a PHASE resistor lower than 0.8Q and a PHASE inductance lower than 0.8mH, parameter
should be increased. When target is reached, please do not exceed beyond with the parameter setting.

«  formotor with a PHASE resistor higher than 0.8Q and a PHASE inductance higher than 0.8mH, parameter
should be decreased. When target is reached, please do not exceed beyond with the parameter setting.

10. if necessary, it's possible to act further on Covariance phase parameter to reduce the no load current of the
drive; however, in this way the measured speed noise increases. This solution could be usefull with low
power/current motors.

11. now perform again all instruction points 8-9-10, increasing the speed reference with steps of 200-500RPM
untill the desired application speed is reached. Note that the tuning performed at 500RPM could NOT be
excellent for 2000RPM and vice versa. It's recommended to iterate the procedure with steps untill the desired
speed is reached and then perform an excellent sensorless tuning. The picture below shows that setting is
not excellent at 500RPM, but it's excellent for speed higher than 1000RPM.
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12. To further decrease the measured current noise and measured speed noise at 500RPM (see previous
image), it's possible to decrease Covariance current parameter again: but this solution does NOT guarantee
that tuning will be excellent at 2000RPM. For this reason, the tuning procedure requires an iteration with
increasing steps for speed reference, in order to avoid abnormal behaviours that may occur if the speed
reference changes from 500RPM to 3000RPM without an excellent tuning in the range.
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DGFox60 EVO

Operation mode

13. Covariance speed parameter takes effect only for output frequency above 500Hz. In applications where these
frequencies or above are necessary, usually speed noise or speed resonance may occurs; it's recommended
to decrease Covariance speed parameter with step of 0.1 or 0.2 units untill the measured the speed is correctly
stabilized to the desired value.

14.

to increase performances during speed reference invertion, set zero crossing parameter to continuous value

and perform an reference invertion. The speed sensorless control performs a commutation that may cause
an abnormal rotation, during a zero crossing reference. Just in case the zero crossing may lead to drive
alarms, with consequently loss of motor control, try to further decrease speed and current PID regulators
(especially the integral action Ki) or set zero crossing parameter to stop/start value.
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15. it's possible to act further to all parameter described to get the excellent sensorles control tuning with load
connected agire ulteriormente sui parametri precedentemente descritti per ottenere un tuning ottimale in
condizione di carico. In most cases, the excellent parameters with load are not much different to parameters
get with no load, if the following conditions are met:

« drive must be able to provide motor rated current.

« loadinertia is 6 times grater than motor, maximum.

«  speed ramps must be enabled and lower than 5000RPM/s.

NOTES:

- factors are enabled: in order to ensure the correct function, it's recommended to perform an automatic

calculation; si veda “6.05 Factors” pag. 57.

« the use of sensorless control with ramps higher than 5000RPM are allowed, but, during fast transient
reference changes, instability may occure; this instability condition may not occure with slower
dynamics.

« into the scope function, it's recommended to set fixed scale for all variables and, in order to observe
the correct overlap of traces, it's further recommended that scale for reference and related measured

variables are the same.

« it'srecommended to keep visible on PC monitor both the main Caliper window and the Scope window
appropriately scaled; in this way, it's easy to set sensorless parameters on Caliper main window
observing effects on scope window.
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Drive status and diagnostics

DGFox60 EVO

Ch.7 Drive status and diagnostics

7.01

LEDs signaling devices and drive status

Drive is equipped with 3 LEDs, whose combinations and operation modes allow to identify drive status and alarms/

warnings occured.

LEDs functions are descriped below:

« LED LO (green):‘Drive OK’ condition / alarms and warnings signaling code.

= T ™

LO L1 L2

signaling code.

LEDs operation modes are described below:

LED L2 (red): drive damaged alarms / alarms and warnings signaling code.

« 2intermittent status: one at 2Hz fast flashing and another at 0.5Hz low flashing.

«  Fixed status permanent turned-ON (1) and permanent turned-OFF (0).

Drive status and alarms/warnings operation modes are shown below:

DRIVE STATUS - ALARMS - WARNINGS LED OK LEDL1 LEDL2
GREEN YELLOW RED

DRIVE OK + SWITCH-OFF flashing 2Hz 0 0
DRIVE OK + SWITCH-OFF + F15or F16 flashing 0.5Hz 0 0
DRIVE OK + SWITCH-ON flashing 2Hz flashing 2Hz 0
DRIVE OK + SWITCH-ON + F150r F16 flashing 0.5Hz flashing 2Hz 0
DRIVE OK + OPERATION ENABLED flashing 2Hz 1 0
DRIVE OK + OPERATION ENABLED + F15or F16 flashing 0.5Hz 1 0
WARNING: F17 flashing 0.5Hz flashing 0.5Hz 0
FAULT: FA02 0 FA21 0 0 1

FAULT: FA0O8 flashing 0.5Hz flashing 0.5Hz 1
FAULT: FA22 0 flashing 0.5Hz 1
FAULT: FA25 flashing 0.5Hz flashing 2Hz 1
FAULT: FAO1 flashing 2Hz flashing 2Hz flashing 2Hz
FAULT: FAO3 0 0 flashing 2Hz
FAULT: FA04 1 0 flashing 2Hz
FAULT: FAO7 0 1 flashing 2Hz
FAULT: FA12 1 1 flashing 2Hz
FAULT: FA13 0 0 flashing 0.5Hz
FAULT: FA14 0 1 flashing 0.5Hz
FAULT: FA20 1 0 flashing 0.5Hz
FAULT: FA24 1 1 flashing 0.5Hz
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Drive status and diagnostics

LED OK LED L1 LED L2
DRIVE STATUS - ALARMS - WARNINGS

GREEN YELLOW RED
FAULT: FA26 flashing 0.5Hz 0 flashing 0.5Hz
FAULT: FA27 flashing 0.5Hz flashing 0.5Hz flashing 0.5Hz
FAULT: FA28 0 flashing 0.5Hz flashing 0.5Hz
FAULT: FA30 1 flashing 0.5Hz flashing 0.5Hz
FAULT: FA31 1 flashing 2Hz flashing 2Hz

NOTES:

« To learn alarms/warnings meaning and possible solutions, please see table at “7.03 Diagnostics” pag.

103.

«  LEDs signaling device shows only the first alarm/warning occured. Please use Caliper software to view

a complete alarm/warning list.

7.02 Fieldbus status signaling

During Ethercat CoE and Profinet operation modes, other LEDs provide following bus status:

« LINKand ACTIVITY (Green and Yellow LEDs on each port of J2 connector) show status for ethernet comunication.

« state machine identification during Ethercat operation mode with green LED or Bus Failure identification during

Profinet operation mode with red LED.

ETHERCAT PROFINET
4 ) 4 )
Act Act
Link/Act Link/Act
Act Act
Link/Act Link/Act
Run Bus
Failure
- J - J
“RUN" LED “BUS FAILURE”
(green) status (red)
Inizialisation Ooff Active comunication link
Pre-Operational flashing Status OK/NO Comunication
Safe-Operational single flash -
Operational On No link available
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Drive status and diagnostics

7.03 Diagnostics

DGFox60 EVO

Alarms/warnings can be reset by related command, depending on set operation mode (RESET digital input or RESET
key in Caliper software or RESET command in fieldbus operation). If logic supply is turned off, alarms/warnings will

be reset.

To learn the meaning for alarms/warning occured, please see drive status LEDs signaling (see “7.07 LEDs signaling
devices and drive status” pag. 101); to learn error-code details, use Caliper software and see ‘Advanced Setup - Alarm
Memory’section.

A\

Alarms /warnings codes, descriptions and solutions are shown below:

When an alarm occures, drive immediatly can stop providing current to motor or can brake motor with a
ramp deceleration; instead, in some warning situations, drive can hold motor control in a status different
from DRIVE OK condition (this feature can be set via Caliper software).

FAULT
ERROR ID DESCRIPTION SOLUTION RESET
REACT.
EEPROM FAO1 | An error occured while attempting | This alarm code may result in EE-| NO NO
CORRUPTED to read EEPROM memory data. PROM memory data loss.
DATA Drive stops providing current and | It requires a default data upload and
‘Drive OK’ condition is disabled. then a new customer data upload,
with riserved data too.
CURRENT FAO2 | An error occured while attempting | At least, one of inverter current sen-| NO NO
SENSORS to read signals from inverter cur- | sors has failed. Turn off, then turn on
rent sensors. the drive; if problem persist, a repair
Drive stops providing current and from technical and designating per-
‘Drive OK’ condition is disabled. son is required.
OVER FAO3 | Drive has detected an overcurrent | Please remove U,V,W cable from dri-| YES NO
CURRENT condition in inverter current rea- | ve wirings and try OPERATION ENA-
ding signals. BLED status in this condition.
Drive stops providing current and | If alarms still occures, a repair from
‘Drive OK' condition is disabled. technical and designating person is
required.
If alarm does not occure please en-
sure:
« any short-circuits between motor
phases or phase to Power Earth
may occur.
- that current loop gain coefficients
are correctly set.
OVER FAO4 | Drive has detected an overvoltage | Please ensure that power supply vol- |  YES NO
VOLTAGE condition in DC bus voltage rea- | tage is within expected range, see
ding signals. “2.04 Technical data” pag. 11.
Drive stops providing current and | If alarm occures during braking ope-
‘Drive OK' condition is disabled. rations, try to increase ramp time or
to reconsider DC capacitor value (see
“4.04 Electrolitic capacitor” pag. 21).
ENCODER FAO7 | Encoder wiring cable is wrong or | Please verify encoder wiring cable| YES NO
damaged. (“5.06 J4 connector: Feedback” pag.
Drive stops providing current and | 28) or check encoder and cable
‘Drive OK’ condition is disabled. | Integrity.
If wiring is OK, encoder may be da-
maged. Replace motor encoder.
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FAULT
ERROR ID DESCRIPTION SOLUTION RESET
REACT.

SPD FAO8 | SPD safey circuit action (secire po- | Close external contact and reset all [ YES NO

wer disable): external contact, fee- | alarms

Fjing voltage to SPD safety circuit, | f SpPD safety circuit has failed, drive

is opened. will provide alarm again after closing

Drive stops providing current and | external contact. In this case, a repair

‘Drive OK' condition is disabled. from technical and designating per-

son is required.

UNDER FA12 | Drive has detected an undervol- | Solutions: YES YES
VOLTAGE tage condition in DC bus voltage | . automatic restart, when DC

reading signals. voltage value will be within

Drive stops providing current and | expected range.

‘Drive OK’ condition is disabled. - restart with RESET signal.
POSITION FA13 | In gearbox control or position con- | Recommended solutions: YES YES
FOLLOWING trol, difference Ibetwe.en reference [ . jncrease following error threshold.
ERROR and feedback signals is out of cho- | _ edit PID speed parameters.

sen tollerance. q q )

Drive stops providing current and » decrease dynamics.

‘Drive OK' condition is disabled.
HOME FA14 | Drive has detected the Home Po- | Please perform an Home Position | YES NO
POSITION sition lack. command, after drive operation

Drive stops providing current and | mode was selected. See “6.03 Caliper

‘Drive OK’ condition is disabled. | Menu”pag. 40.
12T DRIVE F15 | Theoretical drive temperature, [ During initial start-up, please ensu-| YES NO

due to provided current to load, | re a correct motor and drive wiring.

exceeded maximum threshold. Ensure that working cycle to be per-

Drive continuous to operate nor- | formed is not too much heavy for se-

mally, but maximum provided cur- | lected drive.

rent is equal to drive rated current. | Ensure that control loop parameters
(speed) are not heavy.

If application allows, decrease acce-

leration and deceleration ramp para-
meters.

12T MOTOR F16 | Theoretical motor temperature, [ Ensure that working cycle to be per-| YES NO
due to provided current from dri- | formed is not too much heavy for
ve, exceeded maximum 100°C AT | used motor.

threshold. Ensure that control loop parameters
Drive continuous to operate nor- | (speed) are not heavy.

mally, I?Ut maximum  provided | |f application allows, decrease acce-
current is equal to motor rated | jeration and deceleration ramp para-
current. meters.

Ensure that ‘12T TIME’ value, set in

Motor Data section via Caliper, is
correct for used motor.

OVERSPEED | F17 | Maximum velocity value, set in | Please ensure that ‘Speed Limit’ pa-| YES NO
Advanced Setup - Limiter section | rameter is at least 10% upper than

via Caliper, exceeded threshold. maximum reachable speed.

Drive continuous to operate nor- | Ensure that speed loop parameters

mally. do not generate high speed over-
shoot.
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DGFox60 EVO

FAULT
ERROR ID DESCRIPTION SOLUTION RESET
REACT.
FIELDBUS FA20 | Canopen® Node Guarding er- | Restore fieldbus comunication. YES YES
ror occures or Time out error for [ see “ch. 5 Wiring and connections”
Modbus or Profinet occures. pag. 22.
Drive stops providing current and
‘Drive OK' condition is disabled.
BROKEN FA21 | EEPROM memory does not re- | A repair from technical and designa-| NO NO
EEPROM spond. ting person is required.
Drive stops.
MOTOR F22 | During motor autophasing, drive [ Depending on used motor, recom- | YES NO
PHASES has detected a wrong wiring con- [ mended solutions are:
nection. « H.D.T. motor: ensure the correct
If SWITCH-ON command is able, wiring between drive and motor,
motor could run without control. then execute motor autophasing.
See “5.07 J5 connector: Power and
motor supply” pag. 32 e “6.07
Motor autophasing” pag. 61.
« Third party motor: invert 2 motor
phases, then execute motor
autophasing.
OVER FA24 | Heatsink temperature exceeded | Recommended solutions: YES NO
TEMPERAT. maximum threshold. - wait some minutes before
Drive stops providing current and | restarting drive.
‘Drive OK' condition is disabled. . ensure ambient temperature to be
lower than 40°C.
HALL FA25 | Drive detected a wrong HALL se- | Recommended solutions: YES NO
SENSORS quence. « connect correctly HALL sensors.
SEQUENCE Drive stops providing current and
ERROR Drive OK’ condition is disabled.
SPEED ERROR | FA26 | In Canopen mode, in profile velo- [ Recommended solutions: YES NO
city mode, drive detected a speed | . jncrease velocity window and
error depending on velocity win- [ yelocity window time parameters.
dow and velocity window time| . -
rameter - if application allows, decrease
parameters. acceleration and deceleration
Drive stops providing current and | ramp parameters.
‘Drive OK' condition is disabled.
« ensure that there are not any
barriers or obstacles during
movement.
12T DRIVE FA27 | Theoretical drive temperature, [ During initial start-up, please ensure | YES NO
due to provided current to motor, | a correct motor and drive wiring.
exceeded maximum threshold | Ensyre that there are no obstacles
and drive continued to provide | 3ong the axis stroke.
current beyond set time.
Drive stops providing current and
‘Drive OK' condition is disabled.
12T MOTOR FA28 | Theoretical motor temperature, | Ensure that working cycle to be per-| YES NO
due to provided current from dri- | formed is not too much heavy for
ve, exceeded maximum 100°C AT | used motor.
threshold and drive continued to
provide current beyond set time.
Drive stops providing current and
‘Drive OK' condition is disabled.
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FAULT
ERROR ID DESCRIPTION SOLUTION RESET
REACT.
OVER FA30 | Drive detected hydraulic over | Ensure that transducer cable is| YES NO
PRESSURE pressure condition from pressure [ whole and correct. Ensure also that
transducer. transducer works properly.
Drive stops providing current and | Check pressure parameter set into
‘Drive OK' condition is disabled. drive are correct.
Ensure, via Caliper, that analog input
reads correctly, otherwise a repair
from technical and designating per-
son is required.
UNDER FA31 | Drive detected hydraulic under | Ensure that transducer cable is| YES NO
PRESSURE pressure condition from pressure [ whole and correct. Ensure also that
transducer. transducer works properly.

Drive stops providing current and | Check pressure parameter set into
‘Drive OK' condition is disabled. drive are correct.

Ensure, via Caliper, that analog input
reads correctly, otherwise a repair
from technical and designating per-
son is required.
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Order code and accessories DGFox60 EVO

Ch.8 Order code and accessories

Caliper 4 setup cable CODE: | CNTPRGS53

Description

USB cable for drive setting and tuning via Caliper 4 software.
Shielded, shield connected to both side of connector plugs.

For any informations about connections, please see “5.02 J1 connector: drive setting” pag.
23.

Type: USB A to micro B shielded for USB 2.0
Poles: 5pin standard
Total lenght: 3m

Termination resistors for Canopen and Modbus CODE: CNTETHOO

Description

Termination resistors connection for Canopen and Modbus network.

Type: RJ45

120Q between CAN H to CAN L

Termination value:
120Q) between MODBUS + to MODBUS -

Total lenght: 40mm

Multiple drives fieldbus wiring patch cable: CODE: CNTETHO1

Description

Multiple DGFox60 EVO drives wiring cable for cascade connection in fieldbus operation.
Shielded FTP Cat. 5E EIA/TIA568B.

Type: RJ45 / RJ45 Shielded FTP
Poles: 8 pin-to-pin EIA/TIA568B
Total lenght: 250mm
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Full wave bridge rectifier module: CODE: | KBPC2504

Description

Full wave bridge rectifier module
with isolated baseplate.

Connection type: | Fast-on

Case size (mm): 28.8x28.8x10

0.4

I *@45°C

0 @ EN

without heatsink

I, @45° 4

with metallic 10A 3 33

oy

surface mount**:

Breakdown e
400V

Voltage:

Fixing screw: M5

NOTES*: 1, means the single diode direct current capability.

NOTES**: In order to achive a correct power dissipation, metallic surface size must be at least 250x250xTmm.

Triphase bridge rectifier module: CODE: | PSD3616
Description
Triphase bridge rectifier module
with isolated baseplate. 6.3 0.8
Connection type: | Fast-on | "
— o/ ' Yo
+H B9 | E°m
. y HL )
Case size (mm): 28.5x28.5x9.5 | o
' 1
D5
I,*@55°C 3
case temperature 28.5+0.5
[_iﬂ
e
I, FSM 400A A > 0
1 o
e
Breakdown \
1600V _ @
Voltage:
24
Fixing screw: M5

NOTES*: 1, means the total rectified current capability.

NOTES: In order to achive a correct power dissipation, metallic surface size must be at least 250x250xTmm.
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Electrolitic capacitors: CODE: CE10000U100V

Description
Filter capacitor for external power RING CLIPS
supply.
19 95
it
Capacitor value: | 10000uF
25 0.8
J— ~ 120°
Wv /Sv*: 100V / 115V
Case size (mm): | 051 x 105 Jrzg.s Jr
63.5mm
Poles pitch: 22.2mm
D: 5Tmm
E: 73.4mm
Poles screw: M5 x 9.5mm
Screw:| M4
NOTES*: WV = Working Voltage / SV = Surge Voltage

MS motors connector description for motore side and extension cable

MS motor output cable connector MS motor extension cable connector

Housing: AMP 172171-1 Housing: AMP 172163-1
Terminal: AMP 770835-1 Terminal: AMP 170361-1

Housing: AMP 172167-1 Housing: AMP 172159-1
Terminal: AMP 170360-1 Terminal: AMP 170362-1

Notes: for order codes, see MS motor catalog, available for downloading on enterprise website:

www.hdtlovato.com
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