FPRO ==ecs

Programmable Servo Drive

ElectroCraft Document Number

A11225 Rev 2 Technical
Reference

© ElectroCraft 2015







ELECTROCRAFT

PRO-A08V48B-SA-CAN

Technical Reference

ElectroCraft Document Number
A11225 Revision 2

ElectroCraft
1 Progress Drive
Dover, NH 03820

www.electrocraft.com



Read This First

While ElectroCraft believes that the information and guidance given in this manual is correct, all parties
must rely upon their own skill and judgment when making use of it. ElectroCraft does not assume any
liability to anyone for any loss or damage caused by any error or omission in the work, whether such error
or omission is the result of negligence or any other cause. Any and all such liability is disclaimed.

All rights reserved. No part or parts of this document may be reproduced or transmitted in any form or by
any means, electrical or mechanical including photocopying, recording or by any information-retrieval
system without permission in writing from ElectroCraft, Inc.

The information in this document is subject to change without notice.

About This Manual

This book is a technical reference manual for:
o PRO-A08V48B-SA-CAN hardware version 'B’
Standard hardware configuration supports a differential encoder on Feedback #1.
Optional hardware configuration supports linear halls on Feedback#1.

In order to operate the PRO-A08V48 drives, you need to perform the following 3 steps:

QO Step 1 Hardware installation

O Step 2 Drive setup using the ElectroCraft PROconfig software for drive commissioning

O Step 3 Motion programming using one of the options:

a
a

a
a
a

A CANopen master*

The drive’s built-in motion controller executing an ElectroCraft Motion PROgramming
Language (MPL) program developed using ElectroCraft MotionPRO Suite software

A MPL_LIB motion library for PCs (Windows or Linux)
A MPL_LIB motion library for PLCs

A distributed control approach which combines the above options, like for example a host
calling motion functions programmed on the drives in MPL

This manual covers Step 1 in detail. It describes the PRO-A08V48B-SA-CAN hardware including the
technical data, the connectors and the wiring diagrams needed for installation. The manual also presents
an overview of the following steps, and includes the scaling factors between the real Sl units and the drive
internal units. For detailed information regarding the next steps, refer to the related documentation.

! when PRO-A08V48 is set in CANopen mode
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Notational Conventions

This document uses the following conventions:

PRO-A08V48 — all products described in this manual

IU units — Internal units of the drive

Sl units — International standard units (meter for length, seconds for time, etc.)
MPL — Electrocraft Motion Program Language

MPLCAN - Electrocraft protocol for exchanging MPL commands via CAN-bus

Related Documentation

Help

PRO

Screens within the PROconfig software — describes how to use PROconfig to quickly
setup any ElectroCraft PRO Series drive for your application using only 2 dialogue boxes.
The output of PROconfig is a set of setup data that can be downloaded into the drive
EEPROM or saved on a PC file. At power-on, the drive is initialized with the setup data read
from its EEPROM. With PROconfig it is also possible to retrieve the complete setup
information from a drive previously programmed. PROconfig is part of the ElectroCraft
Motion PRO Suite. Motion PRO Suite is available as part of a PRO Series Drive Evaluation
Kit. Please contact ElectroCraft or your local ElectroCraft sales representative for more
information on obtaining MotionPRO Suite or an evaluation Kit.

Series CANOpen Programming Manual (Document No. A11226) - explains how to
program the PRO Series family of programmable drives using CANopen protocol and
describes the associated object dictionary for CiA 301 v.4.2 application layer and
communication profile, CiA WD 305 v.2.2.13 layer settings services and protocols and CiA
DSP 402 v3.0 device profile for drives and motion control now included in IEC 61800-7-1
Annex A, IEC 61800-7-201 and IEC 61800-7-301 standards

Motion Programming using ElectroCraft MotionPRO Suite (Document No. A11229) -

describes how to use the MotionPRO Suite to create motion programs using the ElectroCraft
Motion PROgramming Language (MPL). The MotionPRO Suite platform includes
PROconfig for the drive/motor setup, and a Motion Wizard for the motion programming.
The Motion Wizard provides a simple, graphical way of creating motion programs and
automatically generates all the MPL instructions. With MotionPRO Suite you can fully benefit
from a key advantage of ElectroCraft drives — their capability to execute complex moves
without requiring an external motion controller, thanks to their built-in motion controller.
Motion PRO Suite is available as part of a PRO Series Drive Evaluation Kit. Please contact
ElectroCraft or your local ElectroCraft sales representative for more information on obtaining
MotionPRO Suite or an evaluation Kkit.

MPL_LIB v2.0 (Document No. A11230) — explains how to program in C, C++,C#, Visual Basic

PRO

or Delphi Pascal a motion application for the ElectroCraft programmable drives using
ElectroCraft Document Number A11230 motion control library for PCs. The MPL_LIB
includes ready-to-run examples that can be executed on Windows or Linux (x86 and x64).

Series and MPL_LIB_LabVIEW Compatibility (Document No. A11231) — explains how to
program in LabVIEW a motion application for the ElectroCraft programmable drives using
MPL_LIB_Labview v2.0 motion control library for PCs. The MPL_LIB_LabVIEW includes
over 40 ready-to-run examples.
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PRO Series and PLC Siemens Series S7-300 or S7-400 (Document No. A11232 ) — explains
how to program in a PLC Siemens series S7-300 or S7-400 a motion application for the
ElectroCraft programmable drives using MPL_LIB_S7 motion control library. The
MPL_LIB_S7 library is IEC61131-3 compatible.

PRO Series and PLC Omron Series MPL_LIB_CJ1 (Document No. A11233) — explains how to
program in a PLC Omron series CJ1 a motion application for the ElectroCraft
programmable drives using MPL_LIB CJ1 motion control library for PLCs. The
MPL_LIB_CJ1 library is IEC61131-3 compatible.

MPL_LIB_X20 (Document No. A11234) — explains how to program in a PLC B&R series X20 a
motion application for the ElectroCraft programmable drives using MPL_LIB_X20 motion
control library for PLCs. The MPL_LIB_X20 library is IEC61131-3 compatible.

ElectroCAN (Document No. A11235) — presents ElectroCAN protocol — an extension of the
CANopen communication profile used for MPL commands

QS-PRO-A0xV36 (Document No. 11235) — describes the PRO-A08V48 Quick-Start board
included in the PRO-A08V48 Evaluation Kits

© Electrocraft 2015 \% PRO-A08V48B-SA-CAN Technical Reference



If you Need Assistance ...

If you want to ... Contact ElectroCraft at ...

Visit ElectroCraft online World Wide Web: www.electrocraft.com

Receive general information  World Wide Web: www.electrocraft.com
or assistance (see Note) Email: drivesupport@electrocraft.com

Ask questions about Tel : +1 734.662-7771

product operation or report Email: drivesupport@electrocraft.com
suspected problems

(see Note)

Make suggestions about, Mail: ElectroCraft

or report errors in 1 Progress Drive
documentation (see Note) Dover, NH 03820

USA
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1. Safety information

Read carefully the information presented in this chapter before carrying out the drive installation

and setup! It is imperative to implement the safety instructions listed hereunder.

This information is intended to protect you, the drive and the accompanying equipment during the product

operation. Incorrect handling of the drive can lead to personal injury or material damage.

Only qualified personnel may install, set up, operate and maintain the drive. A “qualified person” has the
knowledge and authorization to perform tasks such as transporting, assembling, installing, commissioning

and operating drives.

The following safety symbols are used in this manual:

SIGNALS A DANGER THAT MIGHT CAUSE BODILY
6 WARNING! INJURY TO THE OPERATOR. MAY INCLUDE
INSTRUCTIONS TO PREVENT THIS SITUATION
SIGNALS A DANGER FOR THE DRIVE, WHICH MIGHT
CAUTION! DAMAGE THE PRODUCT OR OTHER EQUIPMENT. MAY
INCLUDE INSTRUCTIONS TO AVOID THIS SITUATION
1.1. Warnings

WARNING!

TO AVOID ELECTRIC ARCING AND HAZARDS, NEVER
PLUG / UNPLUG THE PRO-A08V48B-SA-CAN FROM
IT’S SOCKET WHILE THE POWER SUPPLIES ARE ON !

WARNING!

THE DRIVE MAY HAVE HOT SURFACES DURING
OPERATION.

WARNING!

DURING DRIVE OPERATION, THE CONTROLLED
MOTOR WILL MOVE. KEEP AWAY FROM ALL MOVING
PARTS TO AVOID INJURY

ions

CAUTION!

THE POWER SUPPLIES CONNECTED TO THE DRIVE
MUST COMPLY WITH THE PARAMETERS SPECIFIED IN
THIS DOCUMENT

CAUTION!

> DB B>

TROUBLESHOOTING AND SERVICING ARE PERMITTED
ONLY FOR PERSONNEL AUTHORISED BY
ELECTROCRAFT

© Electrocraft 2015
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2. Product Overview

2.1. Introduction

The PRO-A08V48B-SA-CAN is part of a family of fully digital intelligent servo drives, based on the latest
DSP technology and they offer unprecedented drive performance combined with an embedded motion
controller.

Suitable for control of brushless DC, brushless AC (vector control), DC brushed motors and step motors,
the PRO-A08V48B-SA-CAN drives accept as position feedback incremental encoders (quadrature or
sine/cosine) and linear Halls signals.

All drives perform position, speed or torque control and work in single, multi-axis or stand-alone
configurations. Thanks to the embedded motion controller, the PRO-A08V48B-SA-CAN drives combine
controller, drive and PLC functionality in a single compact unit and are capable to execute complex
motions without requiring intervention of an external motion controller. Using the high-level Electrocraft
Motion Program Language (MPL) the following operations can be executed directly at drive level:

O Setting various motion modes (profiles, PVT, PT, electronic gearing or camming, etc.)
O Changing the motion modes and/or the motion parameters
O Executing homing sequences
O Controlling the program flow through:
= Conditional jumps and calls of MPL functions

= MPL interrupts generated on pre-defined or programmable conditions (protections
triggered, transitions on limit switch or capture inputs, etc.)

= Waits for programmed events to occur
Handling of digital I/O and analogue input signals
Executing arithmetic and logic operations
Performing data transfers between axes
Controlling motion of an axis from another one via motion commands sent between axes

I Iy Iy Ny I

Sending commands to a group of axes (multicast). This includes the possibility to start
simultaneously motion sequences on all the axes from the group

O Synchronizing all the axes from a network

By implementing motion sequences directly at drive level you can really distribute the intelligence between
the master and the drives in complex multi-axis applications, reducing both the development time and the
overall communication requirements. For example, instead of trying to command each movement of an
axis, you can program the drives using MPL to execute complex motion tasks and inform the master when
these tasks are done. Thus, for each axis control the master job may be reduced at: calling MPL functions
stored in the drive EEPROM and waiting for a message, which confirms the MPL functions execution
completion.

All PRO-A08V48B-SA-CAN drives are equipped with a serial RS232 and a CAN 2.0B interface and can be
set (hardware, via a DIP switch) to operate in 2 modes:

0 CANopen
d MPLCAN

When CANopen mode is selected, the PRO-A08V48 conforms to CiA 301 v4.2 application layer and
communication profile, CiA WD 305 v2.2.13 and CiA DSP 402 v3.0 device profile for drives and motion
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control, now included in IEC 61800-7-1 Annex A, IEC 61800-7-201 and IEC 61800-7-301 standards. In
this mode, the PRO-A08V48 may be controlled via a CANopen master. As a bonus, PRO-A08V48 offers a
CANopen master the option to call motion sequences, written in MPL and stored in the drive EEPROM,
using manufacturer specific objects (see for details par. 5.3).

When MPLCAN mode is selected, the PRO-A08V48 behaves as standard Electrocraft intelligent drive
and conforms to Electrocraft protocol for exchanging MPL commands via CAN-bus. When MPLCAN
protocol is used, it is not mandatory to have a master. Any PRO-A08V48 can be set to operate
standalone, and may play the role of a master to coordinate both: network communication/
synchronization and the motion application via MPL commands sent directly to the other drives.

When higher level coordination is needed, apart from a CANopen master, the PRO-A08V48 drives can
also be controlled via a PC or a PLC using one of the MPL_LIB motion libraries.

For PRO-A08V48 commissioning PRO Config or MotionPRO Developer PC applications may be used.

PRO Config is a subset of MotionPRO Developer, including only the drive setup part. The output of PRO
Config is a set of setup data that can be downloaded into the drive EEPROM or saved on a PC file. At
power-on, the drive is initialized with the setup data read from its EEPROM. With PRO Config it is also
possible to retrieve the complete setup information from a drive previously programmed. PRO Config shall
be used for drive setup in all cases where the motion commands are sent exclusively from a master.
Hence neither the PRO-A08V48 MPL programming capability nor the drive camming mode is used.

MotionPRO Developer platform includes PRO Config for the drive setup, and a Motion Wizard for the
motion programming. The Motion Wizard provides a simple, graphical way of creating motion programs
and automatically generates all the MPL instructions. With MotionPRO Developer you can fully benefit
from a key advantage of Electrocraft drives — their capability to execute complex motions without requiring
an external motion controller, thanks to their built-in motion controllers. MotionPRO Developer, shall be
used to program motion sequences in MPL. This is the PRO-A08V48 typical operation mode when
MPLCAN protocol is selected. MotionPRO Developer shall also be used with CANopen protocol, if the
user wants to call MPL functions stored in the drive EEPROM or to use the camming mode. With
camming mode, MotionPRO Developer offers the possibility to quickly download and test a cam profile
and also to create a .sw file (see par. 5.2.4) with the cam data. The .sw file can be afterwards stored in a
master and downloaded to the drive, wherever needed.
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2.2. Key Features

Fully digital servo drive suitable for the control of rotary or linear brushless, DC brush, and step
motors

Very compact design
Sinusoidal (FOC) or trapezoidal (Hall-based) control of brushless motors
Open or closed-loop control of 2 and 3-phase steppers

Various modes of operation, including: cyclic synchronous position; torque, speed or position
control; position or speed profiles, external analogue reference or sent via a communication bus

Electrocraft Motion Program Language (MPL) instruction set for the definition and execution of

motion sequences
e Standalone operation with stored motion sequences
e Communication:
e RS-232 serial up to 115kbits/s
e CAN-Bus up to 1Mbit/s
¢ Digital and analog 1/Os:

e 6 digital inputs: 12-36 V, programmable polarity: sourcing/NPN or sinking/PNP: 2 Limit

switches and 4 general-purpose

o 5 digital outputs: 5-36 V, with 0.5 A, sinking/NPN open-collector (Ready, Error and 3 general-

purpose)
e 2 analogue inputs: 12 bit, 0-5V: Reference and Feedback or general purpose
e NTC/PTC analogue Motor Temperature sensor input
e Feedback devices (dual-loop support):
Feedback #1 devices supported:

. Incremental encoder interface (single ended or differentiall)
. Pulse & direction interface (single-ended) for external (master) digital reference
. Analog sin/cos encoder interface (differential 1Vpp)
. Digital Hall sensor interface (single-ended and open collector)
. Linear Hall sensors interface’
Feedback #2 devices supported:
. Incremental encoder interface (differential)
. Pulse & direction interface (differential) for external (master) digital reference
. BiSS® / SSI encoder interface

e Various motion programming modes:
e Position profiles with trapezoidal or S-curve speed shape
e Position, Velocity, Time (PVT) 3" order interpolation
e Position, Time (PT) 1% order interpolation
¢ Electronic gearing and camming
e 35 Homing modes
e 127 h/w selectable addresses

! Differential Feedback #1 is available with the standard hardware configuration
2 Only available with the optional Linear Halls hardware configuration
Currently in development
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e Two operation modes selectable by DIP switch:

e CANopen — conforming with CiA 301 v4.2, CiA WD 305 v2.2.13 and CiA DSP 402 v3.0
¢ MPLCAN - intelligent drive conforming with Electrocraft protocol for exchanging MPL
commands via CAN-bus
e 16K x 16 internal SRAM memory for data acquisition

e 16K x 16 E°ROM to store MPL programs and data
¢ PWM switching frequency up to 100kHz
e Motor supply: 12-50V
e Logic supply: 9-36V.Separate supply is optional
e Output current: PRO-A08V48B-SA-CAN: 8A' continuous; 20A peak
e Operating ambient temperature: 0-40°C (over 40°C with derating)
e Protections:
e Short-circuit between motor phases
¢ Short-circuit from motor phases to ground
e Over-voltage
e Under-voltage
e Over-current
e Over-temperature
¢ Communication error
e Control error

! 8A cont. with DC, step and BLDC motors (trapezoidal), 8A amplitude (5.66Arms) for PMSM (sinusoidal)
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2.3. ldentifying the drive hardware revision

Figure 2.1 shows how to identify the PRO-A08V48B-SA-CAN version.
This manual refers to PRO-A08V48B-SA-CAN (version ‘B’). If your hardware version is ‘A’, please refer
to the PRO-A08V48x-SA-CAN Technical Reference Manual with revision 1.

88.50 885
2 =

=

/ﬁ J9—
JP1— swa_

I
SW1— 8 8 sl s ST

16.4

J)LRMY a7 P
Hardware Version ‘A Hardware Version ‘B’

Figure 2.1. PRO-A08V48x-SA-CAN v ‘A’ and v ‘B’ comparison

Note 1: The hw ver. ‘A’ has the p.n. PRO-A08V48A-SA-CAN
The hw ver. ‘B’ has the p.n. PRO-A08V48B-SA-CAN
Note 2: Each p.n. has its own MotionPRO software template which is not compatible with the other.
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2.4. Supported Motor-Sensor Configurations

The PRO-A08V48B-SA-CAN supports the following configurations:

2.4.1. Single ended configurations

Motor | PMSM | BLDC | DC STEP STEP
Sensor BRUSH (2-ph) (3-ph)
Incr. Encoder o o o
Incr. Encoder + Hall o (]
Analog Sin/Cos °® °®
encoder
SSI o [ )
BiSS-C* o
Linear Halls** o
Tacho o
Open-loop (no °® °®
sensor)
*currently in development
** only with the p.n. P027.214.E701
2.4.2. Dual loop configurations
Motor type Feedback #1 Feedback #2
® Incremental encoder » Incremental encoder
PMSM (single-ended or differential) (differential)
» Analogue Sin/Cos encoder e SSI/BiSS encoder
® Incremental encoder » Incremental encoder
DC Brush (single-er_nded or differential) (differential)
® Analogue Sin/Cos encoder ® SSI/BiSS encoder
* Analogue Tacho (only on motor)

Each defined motor type can have any combination of the supported feedbacks either on motor or on
load.

Example:

-PMSM motor with Incremental encoder (from feedback #1) on motor and Incremental encoder (from
feedback#2) on load

-DC brush motor with SSI encoder (from feedback #2) on motor and Sin/Cos encoder (from feedback
#1) on load.
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2.5. PRO-A08Vv48B-SA-CAN Drive Dimensions
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Figure 2.2. PRO-A08V48B-SA-CAN drive dimensions
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All dimensions are in mm. The drawings are not to scale.

2.6. ldentification Labels
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Figure 2.3. PRO-A08V48B-SA-CAN Identification Labels
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2.7. Electrical Specifications

All parameters measured under the following conditions (unless otherwise specified):

Tamb = 0...40°C, Vioc = 24 Vpc; Vot = 48Vpc; Supplies start-up / shutdown sequence: -any-
Load current (sinusoidal amplitude / continuous BLDC, DC, stepper) = 8A

2.7.1. Operating Conditions

Min. Typ. Max. |[Units

Ambient temperature® 0 +40 °Cc
Ambient humidity Non-condensing 0 90 %Rh
) Altitude (referenced to sea level) -0.1 |0+25 2 Km
Altitude / pressure P
Ambient Pressure 0 0.75+1| 10.0 atm

2.7.2. Storage Conditions

Min. Typ. Max. | Units

Ambient temperature -40 +105 °Cc
Ambient humidity Non-condensing 0 100 %Rh
Ambient Pressure 0 10.0 atm
ESD capability Not powered; applies to any accessible part +0.5 kv
(Human body model) Original packaging +15 kv

2.7.3. Mechanical Mounting

Airflow ‘ natural convection®, closed box

2.7.4. Environmental Characteristics

Min. | Typ. | Max. | Units
With . 88.5x77x164 mm
Size ( Length x Width x Height ) ithout mating connector 3.48x3.03x0.65 inch
. : 98 x 85x19.5 mm
With recommended mating connectors. 386x335x077 inch
Weight Without mating connectors 104 g
Idle (no load) TBD
Power dissipation w
Operating TBD
Efficiency 98 %
Cleaning agents Dry cleaning is recommended Only Water- or Alcohol- based
Protection degree According to IEC60529, UL508 1P20 -

! Operating temperature at higher temperatures is possible with reduced current and power ratings.

2 PRO-A08V48 can be operated in vacuum (no altitude restriction), but at altitudes over 2,500m, current and power rating are
reduced due to thermal dissipation efficiency.

% In case of forced cooling (conduction or ventilation) the maximum ambient temperature can be

increased substantially
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2.7.5. Logic Supply Input (+V o)

Min. Typ. Max. |Units

Nominal values 9 36 Vbe
Absolute maximum values, drive operating 8 20 vV,
Supply voltage but outside guaranteed parameters pc
Absolute maximum values, surge
(duration < 10ms) t 1 45 v
+Viog = 9V 400
No Load on Digital +Vios = 12V 300
Supply current Outputs Wioe = 24V 150 mA
+Vioc = 40V 90

2.7.6. Motor Supply Input (+Vyor)

Min. Typ. Max. |Units

Nominal values 11 48 50 Vbc
Absolute maximum values, drive operating
- 9 52 Vbc
Supply voltage but outside guaranteed parameters
Absolute maximum values, surge
(duration < 10ms) T 1 57 v
Idle 1 5 mA
; - +
Supply current Operating 20 +8 +20 A
Absolute maximum value, short-circuit 26 A
condition (duration < 10ms) '
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2.7.7. Motor Outputs (A/A+, B/A-, C/B+, BR/B-)

Min. Typ. Max. |Units

for DC brushed, steppers and BLDC

motors with Hall-based trapezoidal control 8
Nominal output current,
continuous for PMSM motors with FOC sinusoidal
) - . 8 A
control (sinusoidal amplitude value)
for PMSM motors with FOC sinusoidal
) - . 5.66
control (sinusoidal effective value)
Motor output current, peak maximum 2.5s -20 +20
Short-circuit protection threshold measurement range +22 +26 +30 A
Short-circuit protection delay 5 10 us
On-state voltage drop for r_lomlnal output current; |n<;|ud|ng typical +0.3 +0.5 vV
mating connector contact resistance
Off-state leakage current +0.5 +1 mA

Motor inductance (phase-to-
phase)

Recommended value, for
ripple +5% of
measurement range;
+Vmor =48V

Fpwm = 20 kHz 330

Fpwm = 40 kHz 150

Fpwm = 60 kHz 120 uH

Fpwm = 80 kHz 80

Fpwm = 100 kHz 60

Absolute minimum value,
limited by short-circuit
protection; +Vyor = 48 V

Fpwm = 20 kHz 120

FPWM =40 kHz 40

Fpwm = 60 kHz 30 uH

Fpwm = 80 kHz 15

Fpwm = 100 kHz 8

Motor electrical time-constant
(L/R)

Recommended value, for
+5% current measurement
error due to ripple

Fpwm = 20 kHz 250

Fpwm = 40 kHz 125

Fpwm = 60 kHz 100 us

Fpwm = 80 kHz 63

Fpwm = 100 kHz 50

Current measurement accuracy

FS = Full Scale

+4 +8 %FS
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2.7.8. Digital Inputs (INO, IN1, IN2/LSP, IN3/LSN, IN5, IN6)*

Min. | Typ. | Max. | Units
Mode compliance PNP
Default state Input floating (wiring disconnected) Logic LOW
Logic “LOW” -36 0 24
Logic “HIGH” 7.5 24 36
Input voltage Floating voltage (not connected) 0 \%
Absolute maximum, continuous -36 +39
Absolute maximum, surge (duration < 1s) ¥ -50 +50
Logic “LOW?”; Pulled to GND 0
Input current mA
Logic “HIGH” 9 10
Input frequency 0 150 kHz
Minimum pulse width 3.3 us
ESD protection Human body model +2 kv
Min. | Typ. | Max. | Units

Mode compliance

NPN / Open-collector / 24V outputs

Default state Input floating (wiring disconnected) Logic HIGH
Logic “LOW” 0 0.8
Logic “HIGH” 2 5+24
Input voltage Floating voltage (not connected) 3 \%
Absolute maximum, continuous -10 +30
Absolute maximum, surge (duration < 1S) -20 +40
Logic “LOW?”; Pulled to GND 0.6 1
Logic “HIGH”; Internal 4.7KQ pull-up to
Input current +3.3 0 0 0 mA
Logic “HIGH”; Pulled to +5V 0.15 0.2
Logic “HIGH”; Pulled to +24V 2 25
Input frequency 0 150 kHz
Minimum pulse width 3.3 us
ESD protection Human body model +2 kv

! The digital inputs are software selectable as PNP or NPN
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2.7.9. Digital Outputs (OUTO, OUT1, OUT2/Error, OUT3/ Ready, OUT4)
Min. | Typ. | Max. |Units

Mode compliance

All outputs (OUTO, OUT1, OUT2/Error,
OUT3/Ready, OUT4)

TTL / Open-collector / NPN 24V

Not supplied (+V|og floating or to GND)

High-Z (floating)

OUTO, OUT1, OUT4 Logic “HIGH”
Immediately
after power-up | OUT2/Error, OUT3/ o )
Default state Ready Logic "LOW
OuUTO, OUT1, L "
Normal OUT2/Error, OUT4 Logic "HIGH
operation
OUT3/Ready Logic “LOW”
Logic “LOW?”; output current = 0.5A 0.8
Logic *HIGH"; | QUT2Erorn OUTS 20 | 3 33 v
output current y
=0, no load
Output voltage 0ouTO, OUT1, OUT4 4 45 5
Logic “HIGH”, external load to +V oc Vioe
Absolute maximum, continuous -0.5 Vioct0.5
Absolute maximum, surge (duration < 1S) -1 Vioc+l
Logic “LOW?”, sink current, continuous 0.5 A
Logic “LOW”, sink current, pulse < 5 sec. 1 A
OUT2/Error, 2 mA
Logic “HIGH”, source OUT3/ Ready
Output current current; external load
to GND; Vour >= 2.0V | OUTO, OUT1, 4 mA
ouT4
Logic “HIGH”, leakage current; external
load to +V,0c; Vout = VLoc max = 40V 0.1 0.2 mA
Minimum pulse width 2 us
ESD protection Human body model +15 kv
2.7.10. Digital Hall Inputs (Hall1, Hall2, Hall3)
Min. | Typ. | Max. | Units

Mode compliance

TTL / CMOS / Open-collector

Default state Input floating (wiring disconnected) Logic HIGH
Logic “LOW” 0 0.8
Logic “HIGH” 2 5
Input voltage - \%
Floating voltage (not connected) 4.4
Absolute maximum, surge (duration < 1S) 1 -10 +15
Logic “LOW?”; Pull to GND 1.2
Input current mA
Logic “HIGH”; Internal 4.7KQ pull-up to +5 0 0 0
Minimum pulse width us
ESD protection Human body model +5 kv
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2.7.11. Encoderl Inputs (A1/Al+, Al-, B1/B1+, B1-, Z1/Z1+, Z1-)

Min. | Typ. | Max. | Units

Single-ended mode compliance

Leave negative inputs disconnected

TTL / CMOS / Open-collector

Logic “LOW” 1.6
Input voltage, single-ended mode Logic “HIGH” 1.8 v
A/A+, B/B+
Floating voltage (not connected) 3.3
Logic “LOW” 1.2
Input voltage, single-ended mode Logic “HIGH” 1.4 v
ZIZ+
Floating voltage (not connected) 4.7
Input current, single-ended mode ~ |-L09ic "LOW"; Pull to GND 5.5 6 mA
AIA+, B/IB+, Z/Z+ Logic “HIGH”; Internal 2.2KQ pull-up to +5 0 0 0
Differential mode compliance For full RS422 compliance, see * TIA/EIA-422-A
Hysteresis +0.06 | #0.1 +0.2
Input voltage, differential mode Common-mode range 7 +7 \Y
(A+to GND, etc.)
Input impedance, differential Al+to Al-, B1+to B1-, Z1+to Z1- 1 kQ
Single-ended mode, Open-collector / NPN 0 5 kHz
Input frequency Differential mode, or Single-ended driven 0 10 MHz
by push-pull (TTL / CMOS)
Single-ended mode, Open-collector / NPN 1 us
Minimum pulse width Differential mode, or Single-ended driven 50 ns
by push-pull (TTL / CMOS)
Absolute maximum values, continuous -7 +7
Input voltage, any pin to GND . . t \Y
P g yP Absolute maximum, surge (duration < 1S) -11 +14
ESD protection Human body model +1 kv

2.7.12. Encoder2 Inputs (A2+/Data+, A2-/Data-, B2+/Clk+, B2-/Clk-, Z2+, Z2-)

Min. | Typ. | Max. [units

Differential mode compliance TIA/EIA-422-A
Hysteresis +0.06 | 0.1 +0.2
Differential mode -14 +14

Input voltage Y,
Common-mode range
(A+ to GND, etc.) 11 +14

. . . A2+, B2+, Z2+

Input impedance, differential A2- Bo2- 72- 150 Q

Input frequency Differential mode 0 10 MHz

Minimum pulse width Differential mode 50 ns

ESD protection Human body model +1 kv

! For full RS-422 compliance, 150Q termination resistors must be connected across the differential pairs, set SW2 pins 3, 4 and 5

to ON

2 Encoder2 differential input pins have internal 150Q termination resistors connected across
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2.7.13. Linear Hall Inputs (LH1, LH2, LH3)*

Min. Typ. Max. |Units
Operational range 0 0.5+4.5 49
Input voltage Absolute maximum values, continuous -7 +7 \Y
Absolute maximum, surge (duration < 1S) ' -11 +14
Input current Input voltage 0...+5V -1 +0.9 +1 mA
Interpolation Resolution Depending on software settings 11 bits
Frequency 0 1 kHz
ESD protection Human body model +1 kv
2.7.14. Sin-Cos Encoder Inputs (Sin+, Sin-, Cos+, Cos—)2
Min. Typ. Max. |Units
Input voltage, differential Sin+ to Sin-, Cos+ to Cos- 1 1.25 Vep
Operational range -1 25 4
Input voltage, any pin to GND Absolute maximum values, continuous -7 +7 \Y
Absolute maximum, surge (duration < 1S) ' -11 +14
Differential, Sin+ to Sin-, Cos+ to Cos- 4.2 4.7 kQ
Input impedance With SW2 pins 2,3 to ON 150 Q
Common-mode, to GND 2.2 kQ
Interpolation Resolution Depending on software settings 11 bits
Sin-Cos interpolation 0 450 kHz
Frequency
Quadrature, no interpolation 0 10 MHz
ESD protection Human body model +1 kv
2.7.15. Analog 0...5V Inputs (REF, FDBK)
Min. Typ. Max. |Units
Operational range 0 5
Input voltage Absolute maximum values, continuous -12 +18 \Y
Absolute maximum, surge (duration < 1S) ' +36
Input impedance To GND 28 kQ
Resolution 12 bits
Integral linearity +2 bits
Offset error +2 +10 bits
Gain error 1% | 3% |%FS®
Bandwidth (-3dB) Depending on software settings 0 1 kHz
ESD protection Human body model +5 kv

* Available only with the Linear Halls hardware configuration
2 Available only with the Standard hardware configuratoin

8 “FS” stands for “Full Scale”
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2.7.16. RS-232

Min. | Typ. | Max. |Units

Standards compliance TIA/EIA-232-C

Bit rate Depending on software settings 9600 115200 Bgu
Short-circuit protection 232TX short to GND Guaranteed

ESD protection Human body model +2 ‘ | ‘ kv

2.7.17. CAN-Bus

Min. | Typ. | Max. | Units

Standards compliance

1SO11898, CiA 301v4.2, CIA WD
305 v2.2.13, CiA DSP402v3.0

Bit rate Depending on software settings 125 1000 Kbps
1Mbps 25

Bus length 500Kbps 100 m
< 250Kbps 250

Number of CAN nodes/drives 125 -

Termination resistor

Between CAN-Hi, CAN-Lo

none on-board

Node addressing

Hardware: by Hex switch (SW1)

1+ 15 & LSS non-configured
(CANopen);
1-15 & 255 (MPLCAN)

1+ 127 (CANopen); 1- 255

Software (MPLCAN)
Voltage, CAN-Hi or CAN-Lo to
GND -26 -26 \Y
ESD protection Human body model +15 KV

2.7.18. Supply Output (+5V)

Min. Typ. Max. | Units

+5V output voltage

Current sourced = 500mA

4.8 5 5.2 \Y

+5V output current

600 650 mA

Short-circuit protection

NOT protected

Over-voltage protection

NOT protected

ESD protection

Human body model

A [ [«

T Stresses beyond values listed under “absolute maximum ratings” may cause permanent damage to the device. Exposure to

absolute-maximum-rated conditions for extended periods may affect device reliability.
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3. Step 1. Hardware Installation

3.1. Mechanical Mounting

The PRO-A08V48B-SA-CAN drive is intended to be mounted vertically or horizontally on a metallic
support using the provided mounting holes and the recommended mating connectors, as specified in
chapter 3.2.

For thermal calculations, each PRO-A08V48 drive can be assumed to generate 1 Watt at idle, and up to 5
Watts (= 17 BTU/hour) worst case while driving a motor and using all digital outputs.

3.1.1.  Vertical Mounting

When the PRO-A08V48B-SA-CAN is mounted vertically, its overall envelope (size) including the
recommended mating connectors is shown in Figure 3.1. Fixing the PRO-A08V48B-SA-CAN onto a
support using the provided mounting holes is strongly recommended to avoid vibration and shock
problems.
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Figure 3.1 Overall dimensions using recommended mating connectors

The PRO-A08V48B-SA-CAN drive(s) can be cooled by natural convection. The support can be mounted
horizontally or vertically.

Figure 3.2. shows the recommended spacing to assure proper airflow by natural convection, in the worst
case — closed box done from a plastic (non-metallic) material with no ventilation openings.

Whenever possible, ventilation openings shall be foreseen on the top side wall or the box and at the
bottom of the lateral walls. When using a horizontal support considerably larger than the size of the hosted
PRO-A08V48B-SA-CAN drives, it is recommended to provide ventilation holes in the support also.
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Remark: In case of using a metallic box, with ventilation openings, all spacing values may be reduced
substantially. With proper ventilation, keeping the air surrounding the PRO-A08V48B-SA-CAN inside the
limits indicated, the spacing values may be reduced down to zero.
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Figure 3.2 Recommended spacing for vertical mounting, worst case: non-metallic, closed box

If ventilation driven by natural convection is not enough to maintain the temperature surrounding the PRO-
A08V48B-SA-CAN drive(s) inside the limits indicated, then alternate forced cooling methods must be
applied.
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3.1.2. Horizontal Mounting

Figure 3.3 shows the recommended spacing to assure proper airflow by natural convection, in the worst
case — closed box done from a plastic (non-metallic) material with no ventilation openings.

Whenever possible, ventilation openings shall be foreseen.

Remark: In case of using a metallic box, with ventilation openings, all spacing values may be reduced
substantially. With proper ventilation, keeping the air surrounding the PRO-A08V48B-SA-CAN inside the
limits indicated, the spacing values may be reduced down to the mechanical tolerance limits of Figure 3.1.

Space for cables. No extra k= Space for cables. No extra
space is needed for space is needed for
cooling. cooling.

Figure 3.3 Recommended spacing for horizontal mounting, worst case: non-metallic, closed box
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3.2. Mating Connectors

Connector | Description Manufacturer |Part Number| Wire Gauge
1 MINIFIT JR. receptacle MOLEX 39-03-9042 | AWG 18-20
housing, 2x2 way
32 MINIFITRIR, recepiacle MOLEX | 39-03-9102 | AWG 18-20
housing, 2x5 way
J1,J2 S?SAI\MP PIN, MINIFIT JR., MOLEX 45750-1111 AWG 18-20
C-Grid [lI™ Crimp Housing
Dual Row, 10 Circuits, with 90142-0010
retention
J3, J4 MOLEX AWG 22..24
C-Grid IlI™ Crimp Housing
Dual Row, 10 Circuits, 90143-0010
without retention
J3, J4 C-Grid ™ Crimp Terminal MOLEX 90119-0109 | AWG 22..24
MICROFIT RECEPTACLE
J7 HOUSING, 2x9 WAY MOLEX 43025-1800 AWG 20..24
MICROFIT RECEPTACLE
J5,J6,J8,J9 HOUSING, 2x2 WAY MOLEX 43025-0400 AWG 20..24
J5,J6,J7,
38 39 CRIMP PIN, MICROFIT, 5A MOLEX 43030-0007 AWG 20..24
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3.3. Connectors and Connection Diagrams

3.3.1. Connector Layout

J9—

SW2—

SW1—H

CONFIG
disable ENA1
disable ENA2
150Q Z14/Z1-

1500 B1+/B1-|
1500 A1+/A1-]

[CANopen
MPLCAN|

[¥]

ouT4
ouT1

IN1

Fdbk

IN6

[®]
g

]

B

H

H

Error |Ready
LsN [ouTo

n.c.
[+Vioo

INO

Ref

+5V,,, [GND

IN5

- A
:—[ | ]
T o | o=}
oo [ 1] _@
Motor = ~—J1
arsTonr )]
GND Hall1 E‘@
+5Vo,;, | Hall2 jE w‘m
GND Hall3 —
Feedback #1 C @E‘ Il J2
Sio)| |

A1-/Sin-_| A1+/Sin+ =
B-/Cos-_| B+/Cos+
Z1- Ziz1+

(i

EE
2l
.
o]
S

ASASE

B
Ready

LED

J7

Figure 3.4. PRO-A08V48B-SA-CAN drive connectors
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3.3.2. J1 Motor and logic supply input connector pinout

Connector description

Pin Name Type Description
1 GND = Negative return (ground) of the power supply
- 2 GND - Negative return (ground) of the power supply
R +Vios | Positive terminal of the logic supply input: 9 to 36Vpc; Internally connected to J7 pin 8
4 +Vmor | Positive terminal of the motor supply: 11 to 50Vpc.

3.3.3.  J2 Motor output and digital hall signals connector pinout

Connector description

Pin Name Type Description
1 A/A+ O  Phase A for 3-ph motors, A+ for 2-ph steppers, Motor+ for DC brush motors
2 C/B+ O Phase C for 3-ph motors, B+ for 2-ph steppers
3 Hall 1 | Digital input Hall 1 sensor
4 Hall 2 [ Digital input Hall 2 sensor
N 5 Hall 3 | Digital input Hall 3 sensor
2 6 B/A- O Phase B for 3-ph motors, A- for 2-ph steppers, Motor- for DC brush motors
7 BR/B- O Brake resistor / Phase B- for step motors
8 GND - Negative return (ground) of the motor supply
9 +5Vour O 5V output supply - internally generated
10 GND - Negative return (ground) of the motor supply

3.3.4. J3 Primary feedback connector pinout for the p.n. P027.214.E201

Connector description

Pin Name Type Description
1 Z1- | Incr. encoderl Z- diff. input
2 Z1+ | Incr. encoderl Z single-ended, or Z+ diff. input
3 B1-/Cos- | Incr. encoderl B- diff. input, or analogue encoder Cos- diff. input
4 B1+/Cos+ | Incr. encoderl B single-ended, or B+ diff. input, or analogue encoder Cos+ diff. input
) Al- /Sin- | Incr. encoderl A- diff. input, or analogue encoder Sin- diff. input
I Al+/Sin+ | Incr. encoderl A single-ended, or A+ diff. input, or analogue encoder Sin+ diff. input
7 GND - Return ground for sensors supply
8 Temp Mot | NTC/PTC input. Used to read an analog temperature value
9 GND - Return ground for sensors supply
10 +5Vout O 5V output supply for /0O usage
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3.3.5. J3 Primary feedback connector pinout for the p.n. P027.214.E701

Connector description

Pin Name Type

Description

Linear Hall 3 input or Analogue input, 12-bit, 0-5V. Used to read an analogue position

! LH3 /FDBK : or speed feedback (as tacho), or used as general purpose analogue input
2 Z1 | Incr. encoderl Z single-ended
& LH2 | Linear Hall 1 input
4 B1 | Incr. encoderl B single-ended
Q 5 LH1 I Linear Hall 1 input
6 Al | Incr. encoderl A single-ended
7 GND = Return ground for sensors supply
8 Temp Mot | NTC/PTC input. Used to read an analog temperature value
9 GND = Return ground for sensors supply
10 +5Vour O 5V output supply for /O usage

3.3.6. J4 Secondary feedback connector pinout

Connector description

Pin Name Type Description
1 Z2- | Incr. encoder2 Z- diff. input; has 150Q resistor between pins 1 and 2
2 72+ | Incr. encoder2 Z+ diff. input ; has 150Q resistor between pins 1 and 2
B2-/Dir- 1o Incr. encoder2 B- diff. input, or Dir-, or Clock- for SSI, or Master- for BiSS; has 150Q
/CLK-/MA- resistor between pins 3 and 4
4 B2+/Dir+/CL o) Incr. encherz B+ diff. input, or Dir+, or Clock+ for SSI, or Master+ for BiSS; has
K+/MA+ 150Q resistor between pins 3 and 4
<~BE A2- [Pulse-/ | Incr. encoder2 A- diff. input, or Pulse-, or Data- for SSI, or Slave- for BiSS; has
o Data-/SL - 150Q resistor between pins 5 and 6
6 A2+/Pulse+/ | Incr. encoder2 A+ diff. input, or Pulse+, or Data+ for SSI, or Slave+ for BiSS; has
Data+/SL+ 150Q resistor between pins 5 and 6
7 GND - Return ground for sensors supply
8 FDBK | Analogue input, 12-bit, 0-5V. Used to read an analogue position or speed feedback
(as tacho), or used as general purpose analogue input; Also connected to J7 pin12.
9 GND - Return ground for sensors supply
10 +5Vour (0] 5V output supply for sensors usage

3.3.7. J5,J6 CAN connectors pinout

Connector description

Pin Name Type Description
1 n.c. - not connected
3 2 GND - Return ground for CAN-Bus
g3 Can-Hi I/0 CAN-Bus positive line (dominant high)
4 Can-Lo I/0 CAN-Bus negative line (dominant low)
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3.3.8. J7 Digital, analog 1/0 and logic supply connector pinout

Connector description

Pin Name Type Description
1 IN5 | 12-36V general-purpose digital PNP/NPN input
2 +5Vour O 5V output supply for I/O usage
3 REE | Analogue input, 12-bit, 0-5V. Used to read an ane_ilog position, speed or torque
reference, or used as general purpose analogue input
4 INO | 12-36V general-purpose digital PNP/NPN input
5 n.c. - not connected
6 IN3/LSN | 12-36V digital PNP/NPN input. Negative limit switch input
7 OUT2/Error O 5-36V 0.5A, drive Error output, active low, NPN open-collector/TTL pull-up. Also drives
the red Error LED.
8 +Vios | Positive terminal of the logic supply: 9 to 36Vpc ; Internally connected to J1 pin 3
~_ 9 n.c. - not connected
10 IN6 | 12-36V general-purpose digital PNP/NPN input
11 GND - Return ground for 1/O pins
12 FDBK | Analogue input, 12-bit, 0-5V. Used to read an analogue position or speed feedback
(as tacho), or used as general purpose analogue input; Connected also to J4 pin 8.
13 IN1 | 12-36V general-purpose digital PNP/NPN input
14 IN2/LSP | 12-36V digital PNP/NPN input. Positive limit switch input
15 ouTo O 5-36V 0.5A, general-purpose digital output, NPN open-collector/TTL pull-up
16 OUT3/Ready O 3-36V 0.5A, drive Ready output, active low, NPN open-collector/TTL pull-up. Also
rives the green Ready LED.
17 OuUT1 O 5-36V 0.5A, general-purpose digital output, NPN open-collector/TTL pull-up
18 ouT4 O 5-36V 0.5A, general-purpose digital output, NPN open-collector/TTL pull-up

3.3.9. J8 RS232 connector pinout

Connector description

Pin Name Type Description
1 232TX O RS-232 Data Transmission
o 2 GND - Return ground for RS-232 pins
= 3 232RX | RS-232 Data Reception
4 GND - Return ground for RS-232 pins
3.3.10. J9 Enable circuit connector pinout
Connector description
Pin Name Type Description
1 ENA2 | Enable circuit input2; connect ENA1&ENA2 to +24V to activate motor operation
o 2 ENA1 | Enable circuit inputl; connect ENA1&ENA2 to +24V to activate motor operation
2 3 GND - Return ground
4 GND - Return ground
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3.3.11. SW1 Axis ID selection switches

Switch description

Switch

Position

Description

Swi

0..F(15)

H/W Axis ID = 1..F(15)
Exception: SW1=0 -->Axis ID = 255 when in MPLCAN and LSS Non-configured when
in CANopen.

3.3.12. SW2 Hardware Configuration selection DIP switch

Switch description

Pin Position Description

1 down(ON)  Disable ENA1 functionality. Connects internally +V|oc to ENA1
2 down(ON)  Disable ENA2 functionality. Connects internally +V|oc to ENA2
3 down(ON)  Connect an 150Q resistor between Z1+ and Z1- feedback pins
4 down(ON)  Connect an 150Q resistor between B1+ and B1- feedback pins
5 down(ON)  Connect an 150Q resistor between A1+ and A1- feedback pins
6 down(ON)  Select CANopen protocol

up(Off) Select MPLCAN protocol
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3.3.13. 24V Digital I/0O Connection

3.3.13.1 PNPinputs

Inputs <

Remarks:

+Vios

24V typ.
36V max

>
INO

- IN1

IN2/LSP

IN3/LSN

n.c. %—

24V PNP Inputs Connection

8 |—o0+V,,

PRO-A08V48B-SA-CAN

5 2K7
1

s

Controller

-

+3.3V \L *

Figure 3.5. 24V Digital PNP Inputs connection

1. The inputs are selectable as PNP/ NPN by software.

2. The inputs are compatible with PNP type outputs (input must receive a positive voltage value (12-

36V) to change its default state)

3.3.13.2 NPNinputs

Inputs

Remarks:

Vi

24V NPN Inputs Connection

PRO-A08V48B-SA-CAN

8 V06
INO
oo 4
IN1
| go————13 o
IN2/LSP 14 K7 <o
t—o =
| o IN3LSN 6 e
7 -
n.c.¥—5 c
IN5 1 o
—° (&
IN6 10
n.c.—{9 +3.3V i $
L

Figure 3.6. 24V Digital NPN Inputs connection

1. The inputs are selectable as PNP/ NPN by software.

2. The inputs are compatible with NPN type outputs (input must be pulled to GND to change its

default state)
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3.3.13.3 NPN outputs

24V NPN Outputs Connection PRO-A08V48B-SA-CAN
J7

i Red LED
+5V /7 gooR Ve

24V typ.
VP %-’- LOAD
36V max — OUT2/Error

7
—
0.5 Amax
Green LED

+5V /7 gooR Vo

LOAD OUT3/Ready

— 16
0.5 Amax ; ‘/\
+V,

+5V 820R
LoAD ouTo I l

Outputs —— 15
0.5 Amax ( E )

+5V 820R Voo

LOAD
Ll 17 I

—
0.5 Amax

Controller

+V,

+5V 820R o6
LOAD
| OuTé 18 ]

05Amax
. GNDJ

aw b o

Figure 3.7. 24V Digital NPN Inputs connection

Remarks:
1. The outputs are compatible with NPN type inputs (load is tied to common +V og, output pulls to

GND when active and is floating when inactive)
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3.3.14. Analog Inputs Connection

3.3.14.1 0-5V Input Range

Analog Inputs PRO-A08V48B-SA-CAN
Connection
J7
+5Vour P e
Ref 0+5V Low-Pass
1000+1KQ 3 & ESD
GND
" 1 27K * 5
a7 £
| [=
+5Vout +5V 3
2 | ©
X |, FBDK 0+5V Low-Pass
100Q+1 KQ¢~ 12 & ESD
GND
" 1 27K *
+3.3V

Figure 3.8. Analog inputs connection

Remark: Default input range for analog inputs is 0+5 V for REF and FBDK. For a +/-10 V range, see
Figure 3.9.

3.3.14.2 +/- 10V to 0-5V Input Range Adapter

From PRO-A08V48B-SA-CAN
J7Pin2

To PRO-A08Vv48B-SA-CAN
J7Pin3or 12

From PRO-A08V48B-SA-CAN
J7Pin1l

Figure 3.9. +/-10V to 0-5V adapter
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3.3.14.3 Recommendations for Analog Signals Wiring

a)

b)

d)

If the analogue signal source is single-ended, use a 2-wire shielded cable as follows: 1* wire connects
the live signal to the drive positive input (+); 2" wire connects the signal ground to the drive negative

input(-).

If the analogue signal source is differential and the signal source ground is isolated from the drive
GND, use a 3-wire shielded cable as follows: 1* wire connects the signal plus to the drive positive
input (+); 2" wire connects the signal minus to the drive negative input (-) and 3" wire connects the
source ground to the drive GND

If the analogue signal source is differential and the signal source ground is common with the drive
GND, use a 2-wire shielded cable as follows: 1% wire connects the signal plus to the drive positive
input (+); 2" wire connects the signal minus to the drive negative input (-)

For all of the above cases, connect the cable shield to the drive GND and leave the other shield end
unconnected to the signal source. To further increase the noise protection, use a double shielded
cable with inner shield connected to drive GND and outer shield connected to the motor chassis
(earth).
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3.3.15. Motor connections

3.3.15.1 Brushless Motor connection

Brushless motor connection PRO-A08V48x-SA-CAN

4-phase Inverter

- SRR

kil - AlA+ A
= - 1 B

:: BIA- 6 | T ¢

(i CIB+ ) |

GND 8,10 1 Q2 mﬂL a5 L oF
-
Currents
Infa
Controller

Figure 3.10. Brushless motor connection

3.3.15.2 2-phase Step Motor connection

2-phase step motor connection PRO-A08V48x-SA-CAN

4-phase Inverter
o VDo

= AR

1

6 | "

2

7 | aZ a4 a6 Qﬂi!—
B,

Currents
Info

1 coil per phase

Controller

Figure 3.11. 2-phase step motor connection, one coil per phase

© Electrocraft 2015 41 PRO-A08V48B-SA-CAN Technical Reference



Alx Al+
A2+
A1-
A1- A2+
— Az
B1+ B1+
B2+ B1-
B2+
B1- B2-
B2-
2 coils per phase 2 coil§ per phase
in parallel in series
connection connection

A1+ A1- A2+ A2- B1+ B1- B2+ B2-

Figure 3.12. 2-phase step motor connection, two coils per phase

3.3.15.3 3-Phase Step Motor connection

3-phase step motor connection PRO-A08V48x-SA-CAN

4-phase Inverter

J2 C& Dﬂgl Qs ar GND
) s
1

Currents
Info

1 coil per phase

Controller

Figure 3.13. 3-phase step motor connection
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3.3.15.4 DC Motor connection

DC motor connection PRO-A08V48x-SA-CAN

4-phase Inverter
2 o Vo
Uﬁ a3 Qs ar GND
aa N -
A-
B+
B-

B/A- 6

Qz Q4 L a6 L Q8 L

GND

T 8,10 ol

:|...| i shield

Currents
Info

Controller

Figure 3.14. DC Motor connection

3.3.15.5 Recommendations for motor wiring

a) Avoid running the motor wires in parallel with other wires for a distance longer than 2 meters. If
this situation cannot be avoided, use a shielded cable for the motor wires. Connect the cable
shield to the PRO-A08V48 GND pin. Leave the other end disconnected.

b) The parasitic capacitance between the motor wires must not bypass 10nF. If very long cables
(tens of meters) are used, this condition may not be met. In this case, add series inductors
between the PRO-A08V48 outputs and the cable. The inductors must be magnetically shielded
(toroidal, for example), and must be rated for the motor surge current. Typically the necessary
values are around 100 pH.

c) A good shielding can be obtained if the motor wires are running inside a metallic cable guide.
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3.3.16. Feedback connections

3.3.16.1 Single-ended Incremental Encoder Feedback #1 Connection

Single-ended encoder PRO-A08V48B-SA-CAN
- feedback #1 connection
4 Sw2
3-OFF
4 - OFF
5- OFF
:Shield J3
GND 7,9
+5Vout L oY
10 °
I—=—o 5V
A1A1+/Sin+ | e
5
Not connected SW2 150R |_820R 1.8V
3=OFF terminator .
I—=—o+5V
B1/B1+/CosH " 1K2 s
7_ ©
Not ted | 3 ] E g OD— %
ot connecte SwW2 150R 20R 1.8V o
4=0FF terminator ) ©
Z1/Z21 + 2 1K2 v
Not connected | 1 SW2 150R I 820R
[~ 5=OFF terminator .8V J’ *
+3.3V

Figure 3.15. Single-ended incremental encoder Feedback #1 connection

DO NOT CONNECT UNTERMINATED WIRES. THEY

CAUTION! MIGHT PICK UP UNWANTED NOISE AND GIVE FALSE
ENCODER READINGS.
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3.3.16.2 Differential Incremental Encoder Feedback #1 Connection®

Differential encoder
- feedback #1 connection PRO-AQ8V48B-5A-CAN
4 SW2
3-ON
4-ON
5-ON
|t : Shield J3
GND 7.9
) I~
5Vout 10 >
r=—o +5V
A1/A1+/Sin+ 6 1K2
A1-/Sin- 5 Ie _J_ :
SW2 150R | 820R
3=ON terminatorL=_° +1.8V
B1/B1+/CosH ol 5
— = > )
B1-/Cos- 3 _17_ ‘E
SW2 150R | 820R o
4=0ON terminatO|L=_° +1.8v (&]
Z1/21 + ) o
Z1- 1 0 _J_ :
sSw2 150R 820R
—— 5=ON terminatorT_=_° +.8v J)
+3.3V

Figure 3.16. Differential incremental encoder feedback #1 connection

Remark: 150Q terminators are required for long encoder cables, or noisy environments. They are
available through the SW2 DIP switch.

! Differential Feedback #1 is not available with the Linear Halls hardware version
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3.3.16.3 Differential Incremental Encoder Feedback #2 Connection

PRO-A08V48B-SA-CAN

- Differential encoder
feedback #2 connection

) shietd Ja

GND 7.9

+5Vour

+5V
]

+5V

ne

A2+/DAT+ K2
A2-/DAT- Ob
150R 1K2
terminator
B2+/CLK+ | | oY 3
©°
B2-/CLK- s O{b =
150R 1K2 °
terminator (&)
2+ oV
’ L=—l
. 1 Ob

150R 1K2
[ terminator J, *

+3.3V

Figure 3.17. Differential incremental encoder feedback #2 connection

Remark: The Feedback #2 input has internal 150Q terminators present in the drive. Single-ended
connections are not supported
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3.3.16.4 Master — Slave connection using the second incremental encoder input

Motor connector

Motor phases

Drive
Master

Master

( |moTOR

Encoder connector

Encoder

J2

Motor phases

Second | Jaory3 PRO-A08V48B-SA-CAN

Encoder Slave

J3 or J4

Encoder

Figure 3.18. Master — Slave connection using second encoder input

This type of hardware connection is useful when executing an Electronic Gearing or Camming motion,
to not send the feedback data over the communication bus.
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3.3.16.5 Digital Hall Connection

Hall connection PRO-A08V48B-SA-CAN
J2
— +5v
—Vour 14 | o +5V +3.3V
20yt i
g 3x 1K .
Hall1 R — 2
Hall2 £
2 4 — £
[¥)
Had_ | 5 —
| 3x 1K
II1 .4

Figure 3.19. Digital Hall connection

3.3.16.6 Pulse and direction connection

See 4.2.4 to select Feedback #1 or #2 as the Pulse & Direction source in the software setup.

3.3.16.6.1 Single ended connection on Feedback #1

W E
-

Single-ended Pulse&Direction
feedback #1 connection PRO-A08V48B-SA-CAN
SW2
3-OFF
4-OFF
J3
PULSE
Generator
TTL signal
5V
T A1/A1+/Sint | o g " )
Not connected | 5 Ql—ﬂ—/ ko
Sw2 150R [ 820R o o
Incr. 3=OFF terminator - 2
~ o B1/B1+/Cos , e o £
5 | 3
Decr. ¥=—l _Z7_
Not connected | 3
DIRECTION W2 T50R
Switch 4=OFF terminalorL%H'sv
ool o
+3v3v‘

Figure 3.20. Single ended 5V Pulse & Direction Feedback #1 connection
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3.3.16.6.2 Differential connection of Feedback #2

Differential RS-422 Pulse&Direction

feedback #2 connection PRO-A08V48B-SA-CAN
J4
PULSE | " 1K2 +5V
Generator I=_0
—|_|_L A2+ 6 High speed
A2- 5 1500 =
Differential =
RS-422 820R *1.8V %
Direction 1K2 +5V ‘E
Generator [=—0 °
B2+ 4 >~ High speed ()
DIR . == i>— o
SRR— B2- 1500 ‘g
Differential
| RS-422 GND

7,9 1

So0R 1.8V

-

Figure 3.21. Differential (RS-422) Pulse & Direction Feedback #2 connection

3.3.16.7 SSI Feedback #2 Connection

SSI Feedback #2 PRO-A08V48B-SA-CAN

connection
J4
79
+5Vout * +5V
10 °
+5V
Data+ 6 1K2
L=—l [}
Data- 5 [ =
[
150R 1K2 =
terminator g
CLK+ . e o o
CLK- ) _Z7—
150R
terminator

+3.3V

Figure 3.22. SSI Feedback #2 connection

Remark: The Feedback #2 input has internal 150Q terminators present in the drive
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3.3.16.8 BiSS Feedback #2 Connection®

Remark: The Feedback #2 input has internal 150Q terminators present in the drive

PRO-A08V48B-SA-CAN

BiSS Feedback #2
- MOLOR connection
iJl:shield J4
GND 78
+5Vour| L +5V
10 o
+5V
MA+to CLK+ 4 1K2
.
o
MA-to cLK- | , o[}— 2
150R =
terminator g
SL+to Data+ N l—%—O%V o
SL-to Data- | _Z7_
150R
terminator

+3.3V

Figure 3.23. SSI Feedback #2 connection

3.3.16.9 Linear Hall Feedback #1 Connection

PRO-A08V48B-SA-CAN
Feedback #1 (Linear Halls Version)
Linear Hall connection
SW2
3-OFF
4-OFF
5- OFF
J3
GND 79
LH1 1
5
=
LH2 3 Low-pass o
& ESD °
LH3 4 €
8
+5Vout +5V
10 [—o
+3.3V

Figure 3.24. Linear Hall connection

Remark: The linear hall connection is available only on the Linear Halls hardware version of the PRO-
A08V48B-SA-CAN.

! Currently in development
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3.3.16.10 Sine-Cosine Analog Encoder Feedback #1 Connection

Feedback #1 differential PRO-A08V48B-SA-CAN
Sine-Cosine connection
SW2

3-ON
4-0ON

J3

+5Vout

23 [o+5V

A1/At+sin: | 40

A1/A1-/Sin-

2 —sws 150R N

: I
B1/B1+/Cos+ 3=ON terminator W
>

DSP Controller

B1-/Cos-

SW3 150R
4=0ON terminator

I_

GND

31
'—I *
|| _shieid

<

Figure 3.25. Sine-Cosine analogue encoder Feedback #1 connection

3.3.16.11 Recommendations for wiring

a) Always connect both positive and negative signals when the position sensor is differential and
provides them. Use one twisted pair for each differential group of signals as follows: A+/Sin+ with
A-/Sin-/LH1, B+/Cos+ with B-/Cos-/LH2, Z+ with Z-/LH3. Use another twisted pair for the 5V
supply and GND.

b) Always use shielded cables to avoid capacitive-coupled noise when using single-ended encoders
or Hall sensors with cable lengths over 1 meter. Connect the cable shield to the GND, at only one
end. This point could be either the PRO-A08V48 (using the GND pin) or the encoder / motor. Do
not connect the shield at both ends.

c) If the PRO-A08V48 5V supply output is used by another device (like for example an encoder) and
the connection cable is longer than 5 meters, add a decoupling capacitor near the supplied
device, between the +5V and GND lines. The capacitor value can be 1...10 uF, rated at 6.3V.
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3.3.17. Power Supply Connection
3.3.17.1 Supply Connection

Power supply connection PRO-A08V48B-SA-CAN

J7
Digital
Inputs / Outputs
‘

J1

15V +3.3V
DC "] bc "

DC DC

Controller

2K6 | AND

N 2

| ‘

HH Gno |, 9**'
I J ENA2 | 2K6

v

J5 4-phase Inverter

as o+
1
T

1

tree
il

Figure 3.26. Supply connection

3.3.17.2 Recommendations for Supply Wiring

The PRO-A08V48B-SA-CAN always requires two supply voltages: Viog and Vgt

Use short, thick wires between the PRO-A08V48 and the motor power supply. Connect power supply
wires to all the indicated pins. If the wires are longer than 2 meters, use twisted wires for the supply and
ground return. For wires longer than 20 meters, add a capacitor of at least 4,700uF (rated at an
appropriate voltage) right on the terminals of the PRO-A08V48.

It is recommended to connect the negative motor supply return (GND) to the Earth protection near the
power supply terminals.

3.3.17.3 Recommendations to limit over-voltage during braking

During abrupt motion brakes or reversals the regenerative energy is injected into the motor power supply.
This may cause an increase of the motor supply voltage (depending on the power supply characteristics).
If the voltage bypasses 53V, the drive over-voltage protection is triggered and the drive power stage is
disabled. In order to avoid this situation you have 2 options:
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Option 1. Add a capacitor on the motor supply big enough to absorb the overall energy flowing back to
the supply. The capacitor must be rated to a voltage equal or bigger than the maximum expected over-
voltage and can be sized with the formula:

2xE
C2 2 Mz
U MAX — U NOM
where:
Uwmax = 53V is the over-voltage protection limit
Unow is the nominal motor supply voltage

En = the overall energy flowing back to the supply in Joules. In case of a rotary motor and load,
En can be computed with the formula:

1 t,.@
Ev = > (Ju + ‘]L)wl\z/l +(my, + MG~ Niina) — 3|§/IRPhtd - %TF

N J \ )
~ ~ s ~ = Y Y

Kinetic energy Potential energy Copper losses  Friction losses

where:
Ju — total rotor inertia [kgm?]
J. —total load inertia as seen at motor shaft after transmission [kgmz]

Wy — motor angular speed before deceleration [rad/s]
My, — motor mass [kg] — when motor is moving in a non-horizontal plane

M_ - load mass [kg] — when load is moving in a non-horizontal plane
g — gravitational acceleration i.e. 9.8 [m/sz]
hinitia — INitial system altitude [m]
hinar — final system altitude [m]
Im — motor current during deceleration [Agvs/phase]
Rpn,— motor phase resistance [Q]
ty —time to decelerate [s]
Tr — total friction torque as seen at motor shaft [Nm] — includes load and transmission
In case of a linear motor and load, the motor inertia Jy, and the load inertia J, will be replaced by the motor

mass and the load mass measured in [kg], the angular speed T, will become linear speed measured in
[m/s] and the friction torque T will become friction force measured in [N].

Option 2. Connect a brake resistor Rgr between phase BR/B- (J2/ pin 7) and ground (J2/ pins 8,10),
and activate the software option of dynamic braking.

This option is not available when the drive is used with a step motor.

The dynamic braking option can be found in the Drive Setup dialogue within EasyMotion / PRO Config.
The braking will occur when DC bus voltage increases over Uggake. This parameter (Ugrake) Should be
adjusted depending on the nominal motor supply. Optimally (from a braking point of view), Ugrake Should
be a few volts above the maximum nominal supply voltage. This setting will activate the brake resistor
earlier, before reaching dangerous voltages — when the over-voltage protection will stop the drive. Of
course, Ugrake Must always be less than Uyax — the over-voltage protection threshold.

Remark: This option can be combined with an external capacitor whose value is not enough to absorb the
entire regenerative energy Ey but can help reducing the brake resistor size.

Brake resistor selection
The brake resistor value must be chosen to respect the following conditions:
1. to limit the maximum current below the drive peak current Ipgak = 20A

Umax
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2. to sustain the required braking power:

1 2 2
Em — 5 CUpax — Ubrake)

2
PBR =
tg
where C is the capacitance on the motor supply (external), i.e:
2
U
RgR < BRAKE
2 X PBR
3. to limit the average current below the drive nominal current Iyom=8A
Ppp xt
RgR > BR *1d

2
tcyYCcLEX INOM
where teycLe is the time interval between 2 brakes in case of repetitive moves.

2
Ppr xt U
4. to be rated for an average power Pay = “BR*d and a peak power Pppak = MAX
tcycLE RBR

Remarks:
U uZ
1. If —MAX . “BRAKE b braking power Pgr must be reduced by increasing either ty — the time to
lPEAK  2xPBR
decelerate or C — the external capacitor on the motor supply

2
Ppr xt u ) .
2. |If BR g > ZBR:KE either the braking power must be reduced (see Remark 1) or tcyc e
tCYCLEXINOM X BR

— the time interval between braking cycles must be increased

THE BRAKE RESISTOR MAY HAVE HOT SURFACES
DURING OPERATION.

5 WARNING!
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3.3.18. Serial RS-232 connection

3.3.18.1 Serial RS-232 connection

RS-232 connection PRO-A08V48B-SA-CAN

J8
GND .
24 o
2321x |, | 3
RS-232 =
232Rx | , Transceiver 5
E— o
RS-232 ! *

+3.3V

Figure 3.27. Serial RS-232 connection

3.3.18.2 Recommendation for wiring

a) If the serial cable is built separately, use a 3-wire shielded cable with the shield connected to
BOTH ends. Do not use the shield as GND. The ground wire (pin 2 or 4 of J8) must be included
inside the shield, like the 232Rx and 232Tx signals

b) Always power-off all the PRO-A08V48B-SA-CAN supplies before inserting/removing the RS-232
serial connector

c) Do not rely on an earthed PC to provide the PRO-A08V48 GND connection! The drive must be
earthed through a separate circuit. Most communication problems are caused by the lack of such
connection

DO NOT CONNECT/DISCONNECT THE RS-232 CABLE
CAUTION! WHILE THE DRIVE IS POWERED ON. THIS OPERATION
CAN DAMAGE THE DRIVE
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3.3.19. CAN-bus connection

3.3.19.1 CAN connection

From Previous Node CAN connection PRO-A08V48B-SA-CAN
J5
+5V
n.c.
1 —o +Vlog T -
CAN_Hi | . 8
CAN L [> g
ol 4 q g
GND 2 ] (&)
1 -
CAN transceiver
& T
+3.3V
e ly - +Vlog
can_hi|
CAN Lo 4
GND 2

To Next Node

Figure 3.28. CAN connection

Remarks:
1. The CAN network requires a 120-Ohm terminator. This is not included in the drive.

2. CAN signals are not insulated from other PRO-A08V48 circuits.
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3.3.19.2 Recommendation for wiring

a) Build CAN network using cables with twisted wires (2 wires/pair), with CAN-Hi twisted together
with CAN-Lo. It is recommended but not mandatory to use a shielded cable. If so, connect the
shield to GND. The cable impedance must be 105 ... 135 ohms (120 ohms typical) and a
capacitance below 30pF/meter.

b) The 120Q termination resistors must be rated at 0.2W minimum. Do not use winded resistors,
which are inductive.

J5
PRO-A08V48B
-SA-CAN Node .
AXISID = 1 CAN_Hi L
CAN_L A
J6 Sl ;
CAN_GND
120R
5%, 0.25W
J5
PRO-A08V48B
-SA-CAN Node )
AXISID = 2 CAN_Hi
CAN_L,
J6 —
CAN_GND 3
5
v
-

PC
Host Address = 255

120R
Rs. 232 5%, 0,05
A

(EEE=E) CANA
CAN_Lo v
J5 — —
CAN_GND
PRO-A0BV48B
-sA-CAN  § Noge
AXISID = 255

J6

Figure 3.29. Multiple-Axis CAN network

Remarks:
1. The axis IDs in Figure 3.29, are valid for MPLCAN mode. For CANopen mode, the highest axis ID

a drive can have is 127.
2. Lmax is the bus length defined in paragraph 2.7.17.
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3.3.20. Disabling Autorun Mode

When an PRO-A08V48B-SA-CAN is set in MPLCAN operation mode, by default after power-on it enters
automatically in Autorun mode. In this mode, if the drive has in its local EEPROM a valid MPL application
(motion program), this is automatically executed as soon as the motor supply Vyor is turned on.

In order to disable Autorun mode, there are 2 methods:
a) Software - by writing value 0x0001 in first EEPROM location at address 0x4000

b) Hardware — by temporary connecting all digital Hall inputs to GND, during the power-on for about
1 second, until the green LED is turned on, as shown in Figure 3.30. This option is particularly
useful when it is not possible to communicate with the drive.

After the drive is set in non-Autorun/slave mode using 2™ method, the 1% method may be used to
invalidate the MPL application from the EEPROM. On next power on, in absence of a valid MPL
application, the drive enters in the non-Autorun/slave mode independently of the digital Hall inputs status.

PRO-A08V48B-SA-CAN
Connection for non-autorun

J2 +5V +3.3V
GND
8,10 1 3x 1K

Hall1

x

Hall2

Controller

I

Hall3

w
x
S

IIZ 24

Figure 3.30. Temporary connection during power-on to disable Autorun mode

3.3.21. Installation Requirements for CE Compliance

For EMC compliance, correct cable selection and wiring practices are mandatory. The following contains
installation instructions necessary for meeting EMC requirements according to EN 61800-3: 2004.
e Cables should not exceed 3m (9.8ft) in length without consulting factory.
¢ Shielded cables are mandatory for the motor, power and control cabling to the drive. The shielding
suppresses interference with other devices and reduces electrical noise. The cables must be
connected according to the instructions in the above wiring sections of this manual.

This product is not intended to be used on a low-
voltage public network which supplies domestic
premises. Radio frequency interference is expected if
used on such a network.

WARNING!
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3.4. Operation Mode and Axis ID Selection

3.4.1. Selection of the Operation Mode
On PRO-A08V48B-SA-CAN, the selection of the operation mode CANopen or MPLCAN is done by setting
the JP1 jumper:

e CANopen mode, SW2 pin6 = ON

¢ MPLCAN mode, SW2 pin6 = OFF

3.4.2. Selection of the Axis ID

The Hardware Axis ID selection is done through the hex switch SW1. It contains numbers from 0x0 to
OxF. Depending on SW1 position, the axis ID will be:

SW1 AxisID in AxisID in
position MPLCAN CANopen
mode mode
LSS non-
0x0 255 configured
state
Ox1 1 1
0x2 2 2
0x3 3 3
0x4 4 4
0x5 5 5
0x6 6 6
0x7 7 7
0x8 8 8
0x9 9 9
O0xA 10 10
0xB 11 11
0xC 12 12
0xD 13 13
OxE 14 14
OxF 15 15

Note: LSS “non-configured” state, is a state in which the drive does not have assigned an active Axis
ID while connected to the CAN network. In this mode the Axis ID for RS232 communication is 255.
The Axis ID can be configured via a LSS master using CiA-305 protocol, which can set and save a
new unigue value. While the drive has a non-configured Axis ID, it cannot communicate with other
drives in the network.
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4. Step 2. Drive Setup

4.1. Installing PRO Config

PRO Config is a PC software platform for the setup of the Electrocraft drives. PRO Config comes with an
Update via Internet tool through which you can check if your software version is up-to-date, and when
necessary download and install the latest updates.

PRO Config is installed together with MotionPRO Developer platform for motion programming using
MPL. You will need MotionPRO Developer only if you plan to use the advanced features presented in
Section 5.3.

4.2. Getting Started with PRO Config

Using PRO Config you can quickly setup a drive for your application. The drive can be connected with
your PC in one of the following ways:

1. Via an RS232 link, directly connected to the PC, or via an USB to RS232 adapter or using
Electrocraft Ethernet to RS232 adapter, function of your PC communication interfaces;

2. Via a CAN-bus link, directly connected to the PC through a PC-CAN interface, or using
Electrocraft Ethernet to CAN adapter

3. Via another drive from the same CAN-bus network, which is connected to the PC via one of the
above options from point 1.

The output of PRO Config is a set of setup data, which can be downloaded into the drive EEPROM or
saved on your PC for later use.

PRO Config includes a set of evaluation tools like the Data Logger, the Control Panel and the Command
Interpreter which help you to quickly measure, check and analyze your drive commissioning.

PRO Config works with setup data. A setup contains all the information needed to configure and
parameterize a Electrocraft drive. This information is preserved in the drive EEPROM in the setup table.
The setup table is copied at power-on into the RAM memory of the drive and is used during runtime. With
PRO Config it is also possible to retrieve the complete setup information from a drive previously
programmed.

Note that with PRO Config you do only your drive/motor commissioning. For motion programming you
have the following options:

= Use a CANopen master to control the PRO-A08V48 as a standard CANopen drive
= Use MotionPRO Developer to create and download a MPL program into the drive/motor memory

= Use one of the MPL_LIB motion libraries to control the drives/motors from your host/master. If
your host is a PC, MPL_LIB offers a collection of high level motion functions which can be called
from applications written in C/C++, Visual Basic, Delphi Pascal or LabVIEW. If your host is a PLC,
MPL_LIB offers a collection of function blocks for motion programming, which are IEC61131-3
compatible and can be integrated in your PLC program.

* Implement on your master the MPL commands you need to send to the drives/motors using one
of the supported communication channels. The implementation must be done according with
Electrocraft communication protocols.

= Combine MPL programming at drive level with one of the other options (see Section 5.3)
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42.1. Establish communication

PRO Config starts with an empty window from where you can create a New setup, Open a previously
created setup which was saved on your PC, or Upload the setup from the drive/motor.

| 6 PROconfig

MotionPRO Suite

for
«
i ELECTROCRAFT. 5
o PRO =——ec=

Programmable Servo Drives

Ready Offline

Before selecting one of the above options, you need to establish the communication with the drive you
want to commission. Use menu command Communication | Setup to check/change your PC
communication settings. Press the Help button of the dialogue opened. Here you can find detailed
information about how to setup your drive and do the connections. Power on the drive, then close the
Communication | Setup dialogue with OK. If the communication is established, PRO Config displays in the
status bar (the bottom line) the text “Online” plus the axis ID of your drive/motor and its firmware version.
Otherwise the text displayed is “Offline” and a communication error message tells you the error type. In
this case, return to the Communication | Setup dialogue, press the Help button and check troubleshoots

Remark: When first started, PRO Config tries to communicate via RS-232 and COM1 with a drive having
axis ID=255 (default communication settings). If the drive has a different axis 1D and you don’t know it,
select in the Communication | Setup dialogue at “Axis ID of drive/motor connected to PC” the option
Autodetected. If this drive is part of a CANbus network, use the menu command Communication |
Scan Network

4.2.2. Setup drive/motor

Press New button = and select your drive type.
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Setup  Ci ication View Help

DNEFEH S oo BhE X TLEE LIS 2

PRO-AD2V36A-PE-CAN

PRO-AD2V36A-PE-CAT

PRO-AD2V36A-SA-CAN

PRO-AD4V3BA-PE-CAN

PRO-AD4V36A-PE-CAT

PRO-AD4VIBA-SA-CAN .
PRO-ADBV4E-PE-CAN 2 Phase Stepper
PRO-ADBV4E-PE-CAT 3 Phase Stepper
PRO-AQBVAE-SA-CAT Brushed Motor Incremental Encoder, Tacho
PRO-A10VB0A-SA-CAN Brushless Linear Motor
PRO-A10VE0A-SA-CAT Brushless Rotary Motor
PRO-A20VB0A-SA-CAN

PRO-A20VE0A-SA-CAT

The selection continues with the motor technology (for example: brushless or brushed) and type of
feedback device (for example: Incremental encoder, Linear Halls).

The selection opens 2 setup dialogues: for Motor Setup and for Drive setup through which you can
configure and parameterize a Electrocraft drive, plus several predefined control panels customized for the
product selected.
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DC Motor Setup el

Setup  Communicaf]

Guideline assistant D atabase

i Step 1. Select your mator from a database. |F your |
e motor does not exist in any database, proceed
through all the nest steps in order to define your motor

SE;E;\SE Mext and sensors data. |n either case, use the tests from J Setup

the next steps to verify/detect the motor and senzors | -
parameters and operation.

= Drive

- Error

Cancel

Save to Usger Database | Delete | Help ple input

Mator data mand er

Norinal current [0.83 er voltag

Peak current |1 A voltage

Torque constant |U-U1 0z temp. -

=l
=
=
=

Fhase resistance [motor + drive] |5.8
Phase inductance [matar + drive] |U.35 j
Matar inertia |2.1 |kgm"2 E-7 j [~ Mator inertia is unknown

temp. -

current

Motar and load sensors
{+ |ncremental encoder on motar Mo. of linesdrey |SDD |Iines j Test Connections

" Tacho on motar Tacha gain |D.D48 |Wrad.-"s J
¢~ Incremental encader on load

and tacho on motar Iv Filter encoder inputs to 1,24 | of maximum bandwith
[only for zingle-ended encoders)

limit -) &

limit +)

ion wraj

| comm.,

. ol error
[~ Temperature ™ Reverse encoder counting

d setup

Drive natactive Diive active k-circuit

Brake applied | Erake released pus error
ouTo H f
-+ '

P me =

2 T Y A O -

Motar brake

™ Mator brake on output line :

T O

Transmizsion to load

L]

Transmission type: (% Ratary ta ratary Motor displacement of |‘I |'°t

" Ratary to linear conesponds on load to |'I |'°t

3

TOFTRE | TPRU-AUSVES-PE- AT SetuplD 20B6

In the Motor setup dialogue you can introduce the data of your motor and the associated sensors. Data
introduction is accompanied by a series of tests having as goal to check the connections to the drive
and/or to determine or validate a part of the motor and sensors parameters. In the Drive setup dialogue
you can configure and parameterize the drive for your application. In each dialogue you will find a
Guideline Assistant, which will guide you through the whole process of introducing and/or checking your
data. Close the Drive setup dialogue with OK to keep all the changes regarding the motor and the drive
setup.
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4.2.3. Selecting NPN/PNP inputs type in Setup

|orive Setup
- Guideline: - Control mode—— - Extemal
‘ Frevious Next & Pasilion T No  F Yes Setup &

> Cancel
Step 1. Inthe «<Conliol mode>> group bos, seleot whatdo =] " speed ¢ Analogue © Incremental Encoder | ]
|vou want ta controk: position, speed or torque. In the T ™ Automatically activated fter Pawer On Help

<< Commutation method> > group bos. choose sinuscidal or EEs

irapezoidal made. The trapszaidal mode is possible only if your
motor is equipped with digital Hall serrsors.

Commutalion method
Advanced | (

© Trapezoidal & Sinusoidel Motor
£
s |0 selection

| ‘ Diive Info H IV Set/ change avis ID [HAY =

CANbL

{F Baudrate  [F/w defaul ¥ CANagpen settings.. ‘ I Over current
Motor current >[5.4 - 0.01

~Diive cperaion o I [ ] ormere than | B
P N | Detect [V Contiol enor

onsl SRy |24 A Pastion encr > |05 Jrot =] formore than [2 [
Current it~ [4 n - B Cortolsmer
- Cunrent contraler Speed enor> [210 [iom =] formore than B B

I | Moton over temperature
Kp [3.2993 i
ki |0.38403 Tune & Test | Overcurent |25 Ja = for [30 B
—Gpzstlcanndl Extemal brake:
Kp [282.29 Integral st 4| l—_lz = ’V ™ Cornected Aotivate if power supply > [28 0 -

ki [28223 ~Inputs polari

Setup

K1

Ll

Lel

Ll

Enable Limit switchs Limit switch- || Tupe

Active high (Connected to +Vlog] £ g & | & Sink[PNF)
e & Test Active low [Open/Mo connection] (sl (sl " SourcelNPM)
—— ~ (- Gaftware limit switch
asition Bl I Resirict movement betweer: 1 o
Kp [47.636 Integral limit [10 = =l | ETEE T | 1073741820t~
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Start
Kd [317.57 0 [Speed) % Move till sligned wi
igned vith phase A Current used [% of E |
K fiter [0.1 £ BLDC with Hall sensors nominalcuren) 124 i s

o £ PMSM with Hall sensers Time to align on phases [1 s -
T bTest || e fencoderonly) | Tune & Test

In Drive Setup, choose the inputs type PNP or NPN.

4.2.4. Selecting the feedback source for Pulse and Direction

The Pulse and Direction feedback source can be chosen in Setup/ Drive Setup/ External reference Setup
button.

Drive Setup =]
Guidelne assistant Cortrol mode External eference o
vt ||| T ||
[Step 1. In the <<Conbiol mode>> gioup box, select what da ~ © Spesd © Analogue © Incremental Encoder Cancel
o it contl: poston, speed o orque. nthe  Toae I Automalically activaled ater Power On Help
tation methad:> group bor,
wapezoidal made, The iapezoidal mode is pos ible only F your Commtation method
motor s equipped chiarced | Tt Motor
External Reference Setup Enr<)
T Pogjion Reference Setup
- o102 | e e
W Baudiate [f g
Diive operation paral a | Ansiogus Signal
Frerh ] € Andlogue [0 HeEeaae R 1 5 =
Curertimit  [4 i 1
B
Cusrent contoller 2 0
Kp [3.031 50 rad/s o 3l
ki 038372 B

I Limit marimum acesleration at

v
e o @ Puse & Dirsction Slave Master
el i gearatio [T HiE
EIEN]

Type
vour moto) (ieference)

" Incremental Encoder @ Sirk [PNP)

ource | Feedback 1 v

| RUELIR: R | 07374182 ot

Fasiion conlroler
kp [33923 Integral it [10 |
tart made
ki [48367 o (Acceleration)
Feedomard  ave t sored i phase A Cuentused (2 of o5 -
Kd [626.21 [0 tspeea) ' BLDC with Hall sensors nominal current) o
Kd fter [01  PMSM withHall sensors e to align on phases [1 s~
€ Moliorless start [encadsr on
Tune . Test [, Motirlesssat ferader o)

Feedback #1 or Feedback #2 will be available for Pulse and Direction only if they are not already selected
as primary feedback for the motor.

4.2.5. Download setup datato drive/motor

Download to
Drivefhotar

Press the Download to Drive/Motor button to download your setup data in the drive/motor
EEPROM memory in the setup table. From now on, at each power-on, the setup data is copied into the
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Sawve

drive/motor RAM memory which is used during runtime. It is also possible to Save
data on your PC and use it in other applications.

the setup

To summarize, you can define or change the setup data in the following ways:
= create a new setup data by going through the motor and drive dialogues
» use setup data previously saved in the PC
» upload setup data from a drive/motor EEPROM memory

4.2.6. Evaluate drive/motor behavior (optional)

You can use the Data Logger or the Control Panel evaluation tools to quickly measure and analyze your
application behavior. In case of errors like protections triggered, use the Drive Status control panel to find
the cause.

4.3. Changing the drive Axis ID

— Guideling assistant Contral mede—— ~ External reference
Frevious | Mest % Poszition " No {* Yeas Setup |
Step 1. Inthe <<Control mode>> aroup bow, select what do ;I " Speed ¥ Analogue [ Incremental Encoder ﬂl
vou want to control: pasition, speed or torque. [n the T [ Automatically activated after Power On Help |
<<Commutation method:> group box, chooze sinuzoidal or orqus _
trapezoidal mode. The trapezoidal mode iz poszible only if wour A d Commutation WEthOd
motor iz equipped with digital Hall sensors. 4”3”08 " Trapezoidal % Sinuzoidal M otor
Az |0 zelection h
LI Dirive Infa I ¥ Set/ change axis 1D IH.”W' 'IJ Setup
——
CAMbu: r Pratection: 2 =
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Motar current »|5.4 IA vI 4 3 2
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Itegral limit |4‘I 4 >

Tune & Test |
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kp [47.636
Ki [23818
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k.d filter |01

[~ Connected

|' External brake resistar ‘
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Integral limit {10 |z =]
Foed! dID [Acceleration)
eedforwar IU—[Speed]

Tune & Test |

 PMSH with Hall

— Inputs polarity
Enable Limit switch+ Limit switch- | Type
Active high [Connected bo +4log) (o (o & Sink [PNP)
Active low [Dpen/Mo connection] 8 8  SourceNPM)
 Software limit switche -
Megative Limit [™ Restrict movement between; Bt L
|-1D?3?41.8 |rot j |1D?3?41.82|r0t 'l
— Start mode
& Move bl digned with phaze & Cument used [ of

" BLDC with Hall sensors
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The axis ID of an PRO-A08V48 drive can be set in 3 ways:
» Hardware (H/W) — according with AxisID hex switch SW1 par. 3.4.2 .

= Software (via Setup)— any value between 1 and 255, stored in the setup table. If the drive is in
CANopen mode, a Node ID value above 127 is automatically converted into 255 and the drive is
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set with CAN communication in “non-configured” mode waiting for a CANopen master to
configure it using CiA-305 protocol. A “non-configured” drive answers only to CiA-305 commands.
All other CANopen commands are ignored and transmission of all other CANopen messages
(including boot-up) is disabled. In absence of a CANopen master, you can get out a drive from
“non-configured” mode, by setting another axis ID between 1 and 127, from above dialogue using
a serial link between the drive and the PC.

Software (via CANopen master) — using CiA-305 protocol

The axis ID is initialized at power on, using the following algorithm:

a)

b)

d)

If a valid setup table exists, and this setup table was created with the Axis ID Selection checkbox
checked in the Drive Setup dialogue (see above) — with the value read from the setup table. This
value can be an axis number 1 to 255 or can indicate that axis ID will be set according with the
AxisID hex switch. If the drive is set in CANopen mode and the Axis ID is over 127 it is converted
into 255 and the drive enters in CAN communication “LSS non-configured” mode

If a valid the setup table exists, and this was created with the Axis ID Selection checkbox
unchecked in the Drive Setup dialogue (see above) — with the last value set either from a valid
setup table or by a CANopen master via CiA-305 protocol. This value can be an axis number 1 to
255 for MPLCAN, 1 to 127 for CANopen, or can indicate that axis ID will be set according with the
AxisID hex switch

If the setup table is invalid, with the last value set either from a valid setup table or by a CANopen
master via CiA-305 protocol. This value can be an axis number 1 to 255 for MPLCAN, 1 to 127 for
CANopen, or can indicate that axis ID will be set according with the AxisID hex switch

If the setup table is invalid, there is no previous axis ID set from a valid setup table or by a
CANopen master, according with the AxisID hex switch

Remark: If you don’t know the axis ID set in a drive, you can find it in the following way:

a)

b)

c)

Connect the drive via a serial RS232 link to a PC where PRO Config or MotionPRO Developer are
installed

With the drive powered, open PRO Config or MotionPRO Developer and check the status bar. If
communication with the drive is established, the status bar displays Online in green and nearby
the drive’s Axis ID. If the status bar displays Offline in red, execute menu command
“Communication|Setup...” and in the dialogue opened select at “Channel Type” RS232 and at
“Axis ID of drive/motor connected to PC” the option Autodetected. After closing the dialogue with
OK, communication with the drive shall be established and the status bar shall display the drive’s
Axis ID

If the access to the drive with the unknown Axis ID is difficult, but this drive is connected via
CANbus with other Electrocraft drives having an easier access, connect your PC serially to one of
the other drives. Use PRO Config or MotionPRO Developer menu command Communication |
Scan Network to find the axis IDs of all the Electrocraft drives present in the network.
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4.4. Setting CANbus rate
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The PRO-A08V48 drives accept the following CAN rates: 125Kbps, 250 Kbps, 500kbps and 1Mbps. Using
the Drive Setup dialogue you can choose the initial CAN rate after power on. This information is stored in

the setup table The CAN rate is initialized using the following algorithm:

a)

b)

setup table or by a CANopen master via CiA-305 protocol

c)
master via CiA-305 protocol.

d)

CANopen master, with f/w default value which is 500kbs

If a valid setup table exists, and this setup table was created with the Set baud rate checkbox
checked in the Drive Setup dialogue (see above) — with the value read from the setup table. This
value can be one of the above 4 values or the firmware default (F/W default) which is 500kbs

If a valid setup table exists, and this setup table was created with the Set baud rate checkbox
unchecked in the Drive Setup dialogue (see above) — with the last value set either from a valid

If the setup table is invalid, with the last value set either from a valid setup table or by a CANopen

If the setup table is invalid, there is no previous CAN rate set from a valid setup table or by a
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4.5. Creating an Image File with the Setup Data

Once you have validated your setup, you can create with the menu command Setup | Create EEPROM
Programmer File a software file (with extension .sw) which contains all the setup data to write in the
EEPROM of your drive.

A software file is a text file that can be read with any text editor. It contains blocks of data separated by an
empty row. Each block of data starts with the block start address, followed by data values to place in
ascending order at consecutive addresses: first data — to write at start address, second data — to write at
start address + 1, etc. All the data are hexadecimal 16- bit values (maximum 4 hexadecimal digits). Each
raw contains a single data value. When less then 4 hexadecimal digits are shown, the value must be right
justified. For example 92 represents 0x0092.

The .sw file can be programmed into a drive:
= from a CANopen master, using the communication objects for writing data into the drive EEPROM
= from a host PC or PLC, using the MPL_LIB functions for writing data into the drive EEPROM

= using the EEPROM Programmer tool, which comes with PRO Config but may also be installed
separately. The EEPROM Programmer was specifically designed for repetitive fast and easy
programming of .sw files into the Electrocraft drives during production.
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5. Step 3. Motion Programming

5.1. Using a CANopen Master (for PRO-A08V48 CANopen execution)

The PRO-A08V48 drive conforms to CiA 301 v.4.2 application layer and communication profile, CiA WD
305 v.2.2.13 layer settings services and protocols and CiA DSP 402 v3.0 device profile for drives and
motion control the now included in IEC 61800-7-1 Annex A, IEC 61800-7-201 and IEC 61800-7-301
standards. For details see PRO Series CANopen Programming Manual.

5.1.1. CiA-301 Application Layer and Communication Profile Overview

The PRO-A08V48 drive accepts the following basic services and types of communication objects of the
CANopen communication profile CiA301 v4.2:

= Service Data Object (SDO)

Service Data Objects (SDOs) are used by CANopen master to access any object from the drive’s Object
Dictionary. Both expedited and segmented SDO transfers are supported. SDO transfers are confirmed
services. The SDOs are typically used for drive configuration after power-on, for PDOs mapping and for
infrequent low priority communication between the CANopen master and the drives.

* Process Data Object (PDO)

Process Data Objects (PDO) are used for high priority, real-time data transfers between CANopen master
and the drives. The PDOs are unconfirmed services which are performed with no protocol overhead.
Transmit PDOs are used to send data from the drive, and receive PDOs are used to receive on to the
drive. The PRO-A08V48 accepts 4 transmit PDOs and 4 receive PDOs. The contents of the PDOs can be
set according with the application needs using the dynamic PDO-mapping. This operation can be done
during the drive configuration phase using SDOs.

= Synchronization Object (SYNC)

The SYNC message provides the basic network clock, as the SYNC producer broadcasts the
synchronization object periodically. The service is unconfirmed. The PRO-A08V48 supports both SYNC
consumer and producer.

= Time Stamp Object (TIME)
The Time Stamp Object is supported by the PRO-A08V48 device.
= Emergency Object (EMCY)

Emergency objects are triggered by the occurrence of a drive internal error situation. An emergency object
is transmitted only once per ‘error event’. As long as no new errors occur, the drive will not transmit further
emergency objects.

= Network Management Objects (NMT)

The Network Management is node oriented and follows a master-slave structure. NMT objects are used
for executing NMT services. Through NMT services the drive can be initialized, started, monitored, reset
or stopped. The PRO-A08V48 is a NMT slave in a CANopen network.

= Module Control Services — through these unconfirmed services, the NMT master controls the
state of the drive. The following services are implemented: Start Remote Node, Stop Remote
Node, Enter Pre-Operational, Reset Node, Reset Communication

= Error Control Services — through these services the NMT master detects failures in a CAN-
based network. Both error control services defined by DS301 v4.02 are supported by the PRO-
A08V48: Node Guarding (including Life Guarding) and Heartbeat

= Bootup Service - through this service, the drive indicates that it has been properly initialized and
is ready to receive commands from a master
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5.1.2. CiA-305 Layer Setting Services (LSS) and Protocols Overview

When used in a CANopen network, the PRO-A08V48 drives accept node-ID and CAN bus bit timing
settings according with CiA 305 protocol. This allows a CANopen master supporting CiA WD 305 to
configure each PRO-A08V48 from the network with the desired node-ID and CAN bus bit timing. CiA-305
protocol allows connecting non-configured drives to a CANopen network and performing the drives
configuration on-the-fly via the CANopen master.

5.1.3. CiA-402 and Manufacturer Specific Device Profile Overview

The PRO-A08V48 supports the following CiA 402 modes of operation:
» Profile position and velocity modes
= Homing mode
» Interpolated position mode
Additional to these modes, there are also several manufacturer specific modes defined:
= External reference modes (position, speed or torque)

= Electronic gearing and camming position mode

5.1.4. ElectroCAN Extension

In order to take full advantage of the powerful Electrocraft Motion Program Language (MPL) built into the
PRO-A08V48, Electrocraft has developed an extension to CANopen, called ElectroCAN through which
MPL commands can be exchanged with the drives. Thanks to ElectroCAN you can inspect or reprogram
any of the Electrocraft drives from a CANopen network using EastSetup or MotionPRO Developer and an
RS-232 link between your PC and any of the drives.

ElectroCAN uses only identifiers outside of the range used by the default by the CANopen predefined
connection set (as defined by CiA 301). Thus, ElectroCAN protocol and CANopen protocol can co-exist
and communicate simultaneously on the same physical CAN bus, without disturbing each other.

5.1.5. Checking Setup Data Consistency

During the configuration phase, a CANopen master can quickly verify using the checksum objects and a
reference .sw file (see 4.5 and 5.2.4 for details) whether the non-volatile EEPROM memory of an PRO-
A08V48 drive contains the right information. If the checksum reported by the drive doesn’t match with that
computed from the .sw file, the CANopen master can download the entire .sw file into the drive EEPROM
using the communication objects for writing data into the drive EEPROM.
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5.2. Using the built-in Motion Controller and MPL

One of the key advantages of the Electrocraft drives is their capability to execute complex motions without
requiring an external motion controller. This is possible because Electrocraft drives offer in a single
compact package both a state of art digital drive and a powerful motion controller.

5.2.1. Electrocraft Motion Program Language Overview

Programming motion directly on a Electrocraft drive requires creating and downloading a MPL
(Electrocraft Motion Program Language) program into the drive memory. The MPL allows you to:

=  Set various motion modes (profiles, PVT, PT, electronic gearing or cammingl, etc.)
= Change the motion modes and/or the motion parameters
= Execute homing sequences2
=  Control the program flow through:
e Conditional jumps and calls of MPL functions

e MPL interrupts generated on pre-defined or programmable conditions (protections
triggered, transitions on limit switch or capture inputs, etc.)

e Waits for programmed events to occur
= Handle digital /0O and analogue input signals
= Execute arithmetic and logic operations
= Perform data transfers between axes
= Control motion of an axis from another one via motion commands sent between axes

= Send commands to a group of axes (multicast). This includes the possibility to start
simultaneously motion sequences on all the axes from the group

= Synchronize all the axes from a network
In order to program a motion using MPL you need MotionPRO Developer software platform.

! Optional for PRO-A08V48 CANopen execution
The customization of the homing routines is available only for PRO-A08V48 CAN execution
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5.2.2. Installing MotionPRO Developer

MotionPRO Developer is an integrated development environment for the setup and motion programming
of Electrocraft intelligent drives. It comes with an Update via Internet tool through which you can check if
your software version is up-to-date, and when necessary download and install the latest updates.

Once you have started the installation package, follow its indications. After installation, use the update via
internet tool to check for the latest updates.

5.2.3. Getting Started with MotionPRO Developer

Using MotionPRO Developer you can quickly do the setup and the motion programming of an Electrocraft
a drive according with your application needs. The drive can be connected with your PC in one of the
following ways:

1. Via an RS232 link, directly connected to the PC, or via an USB to RS232 adapter
2. Via a CAN-bus link, directly connected to the PC through a PC-CAN interface

3. Via another drive from the same CAN-bus network, which is connected to the PC via one of the
above options from point 1.

The output of the MotionPRO Developer is a set of setup data and a motion program, which can be
downloaded to the drive/motor EEPROM or saved on your PC for later use.

MotionPRO Developer includes a set of evaluation tools like the Data Logger, the Control Panel and the
Command Interpreter which help you to quickly develop, test, measure and analyze your motion
application.

MotionPRO Developer works with projects. A project contains one or several Applications.

Each application describes a motion system for one axis. It has 2 components: the Setup data and the
Motion program and an associated axis number: an integer value between 1 and 255. An application may
be used either to describe:

1. One axis in a multiple-axis system
2. An alternate configuration (set of parameters) for the same axis.

In the first case, each application has a different axis number corresponding to the axis ID of the
drives/motors from the network. All data exchanges are done with the drive/motor having the same
address as the selected application. In the second case, all the applications have the same axis number.

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

The motion component contains the motion sequences to do. These are described via a MPL (Electrocraft
Motion Program Language) program, which is executed by the drives/motors built-in motion controller.
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5.2.3.1 Create a new project

MotionPRO Developer starts with an empty window from where you can create a new project or open a
previously created one.

|Online [AxisID 255 | [S/NPU1836 |Firmware F6BOB |

When you start a new project, MotionPRO Developer automatically creates a first application. Additional
applications can be added later. You can duplicate an application or insert one defined in another project.

Press New button to open the “New Project” dialogue. Set the axis number for your first
application equal with your drive/motor axis ID. The initial value proposed is 255 which is the default axis
ID of the drives. Press New button and select your drive type. Depending on the product chosen, the
selection may continue with the motor technology (for example: brushless or brushed) and the type of
feedback device (for example: incremental encoder).
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Step 1: Select axis number: |255 VI

Step 2 Define/load setup data

PRO-AQ2V36A-PE-CAN
PRO-AD2V36A-PE-CAT
PRO-AQ2V3BA-5A-CAN
PRO-AQ4V36A-PE-CAN
PRO-AD4VIEA-PE-CAT
PRO-AD4V3BA-SA-CAN

PRO-AQBV4E-PE-CAN

PRO-AQBV4E-PE-CAT
PRO-AQBVAB-SA-CAT
PRO-AI0VE0A-SA-CAN
PRO-A10VB0A-SA-CAT

2 Phase Stepper
3 Phase Stepper

Brushed Motor

Brushless Linear Motor
Brushless Rotary Motor

Incremental Encoder, Tacho

PRO-AZ0VB0A-SA-CAN
PRO-A20VE0A-SA-CAT

[Online [AxisID 255 | |S/M PULB36 [Firmware FGBOB |

Click on your selection. MotionPRO Developer opens the Project window where on the left side you can
see the structure of a project. At beginning both the new project and its first application are named
“Untitled”. The application has 2 components: S Setup and M Motion (program).
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5.2.3.2 Step 2 Establish communication

If you have a drive/motor connected with your PC, now its time to check the communication. Use menu
command Communication | Setup to check/change your PC communication settings. Press the Help
button of the dialogue opened. Here you can find detailed information about how to setup your drive/motor
and the connections. Power on the drive, then close the Communication | Setup dialogue with OK. If the
communication is established, MotionPRO Developer displays in the status bar (the bottom line) the text
“Online” plus the axis ID of your drive/motor and its firmware version. Otherwise the text displayed is
“Offline” and a communication error message tells you the error type. In this case, return to the
Communication | Setup dialogue, press the Help button and check troubleshoots.

Remark: When first started, MotionPRO Developer tries to communicate via RS-232 and COM1 with a
drive having axis ID=255 (default communication settings). ). If the drive has a different axis ID and you
don’t know it, select in the Communication | Setup dialogue at “Axis ID of drive/motor connected to PC” the
option Autodetected. If this drive is part of a CANbus network and the PC is serially connected with
another drive, use the menu command Communication | Scan Network
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5.2.3.3 Setup drive/motor

In the project window left side, select “S Setup”, to access the setup data for your application.
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Press View/Modify button [#¥/Mdfy === This opens 2 setup dialogues: for Motor Setup and for Drive

Setup (same like on PRO Config) through which you can configure and parameterize a Electrocraft drive.
In the Motor setup dialogue you can introduce the data of your motor and the associated sensors. Data
introduction is accompanied by a series of tests having as goal to check the connections to the drive
and/or to determine or validate a part of the motor and sensors parameters. In the Drive setup dialogue
you can configure and parameterize the drive for your application. In each dialogue you will find a
Guideline Assistant, which will guide you through the whole process of introducing and/or checking your
data.

el EE|

Press the Download to Drive/Motor button to download your setup data in the
drive/motor EEPROM memory in the setup table. From now on, at each power-on, the setup data is
copied into the drive/motor RAM memory which is used during runtime. It is also possible to save the
setup data on your PC and use it in other applications. Note that you can upload the complete setup data
from a drive/motor.

© Electrocraft 2015 76 PRO-A08V48B-SA-CAN Technical Reference



To summarize, you can define or change the setup data of an application in the following ways:
= create a new setup data by going through the motor and drive dialogues
» use setup data previously saved in the PC
= upload setup data from a drive/motor EEPROM memory

5.2.3.4 Program motion

In the project window left side, select “M Motion”, for motion programming. This automatically activates the
Motion Wizard.
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The Motion Wizard offers you the possibility to program all the motion sequences using high level
graphical dialogues which automatically generate the corresponding MPL instructions. Therefore with
Motion Wizard you can develop motion programs using almost all the MPL instructions without needing to
learn them. A MPL program includes a main section, followed by the subroutines used: functions, interrupt
service routines and homing proceduresl. The MPL program may also include cam tables used for
electronic camming applications’.

When activated, Motion Wizard adds a set of toolbar buttons in the project window just below the title.
Each button opens a programming dialogue. When a programming dialogue is closed, the associated
MPL instructions are automatically generated. Note that, the MPL instructions generated are not a simple

! The customization of the interrupt service routines and homing routines is available only for PRO-A08V48 CAN execution
2 Optional for PRO-A08V48 CANopen execution
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text included in a file, but a motion object. Therefore with Motion Wizard you define your motion program
as a collection of motion objects.

The major advantage of encapsulating programming instructions in motion objects is that you can very
easily manipulate them. For example, you can:

= Save and reuse a complete motion program or parts of it in other applications
= Add, delete, move, copy, insert, enable or disable one or more motion objects
=  Group several motion objects and work with bigger objects that perform more complex functions

As a starting point, push for example the leftmost Motion Wizard button — Trapezoidal profiles, and set a
position or speed profile. Then press the Run button. At this point the following operations are done
automatically:

= A MPL program is created by inserting your motion objects into a predefined template
= The MPL program is compiled and downloaded to the drive/motor
= The MPL program execution is started

For learning how to send MPL commands from your host/master, using one of the communication
channels and protocols supported by the drives use menu command Application | Binary Code
Viewer... Using this tool, you can get the exact contents of the messages to send and of those expected
to be received as answers.

5.2.3.5 Evaluate motion application performances

MotionPRO Developer includes a set of evaluation tools like the Data Logger, the Control Panel and the
Command Interpreter which help you to quickly measure and analyze your motion application.

5.2.4. Creating an Image File with the Setup Data and the MPL Program

Once you have validated your application, you can create with the menu command Application | Create
EEPROM Programmer File a software file (with extension .sw) which contains all the data to write in the
EEPROM of your drive. This includes both the setup data and the motion program. For details regarding
the .sw file format and how it can be programmed into a drive, see paragraph 4.5
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5.3. Combining CANopen /or other host with MPL

Due to its embedded motion controller, an PRO-A08V48 offers many programming solutions that may
simplify a lot the task of a CANopen master. This paragraph overviews a set of advanced programming
features which arise when combining MPL programming at drive level with CANopen master control. A
detailed description of these advanced programming features is included in the CANopen Programming
manual. All features presented below require usage of MotionPRO Developer as a MPL programming
tool.

Remark: If you don’t use the advanced features presented below you don’t need MotionPRO Developer.
In this case the PRO-A08V48 is treated like a standard CANopen drive, whose setup is done using PRO
Config.

5.3.1. Using MPL Functions to Split Motion between Master and Drives

With Electrocraft intelligent drives you can really distribute the intelligence between a CANopen master
and the drives in complex multi-axis applications. Instead of trying to command each step of an axis
movement, you can program the drives using MPL to execute complex tasks and inform the master when
these are done. Thus for each axis, the master task may be reduced at: calling MPL functions (with
possibility to abort their execution) stored in the drives EEPROM and waiting for a message, which
confirms the finalization of the MPL functions execution.

5.3.2. Executing MPL programs

The distributed control concept can go one step further. You may prepare and download into a drive a
complete MPL program including functions, homing procedures’, etc. The MPL program execution can be
started by simply writing a value in a dedicated object,

5.3.3. Loading Automatically Cam Tables Defined in MotionPRO Developer

The PRO-A08V48 offers others motion modes like®: electronic gearing, electronic camming, external
modes with analogue or digital reference etc. When electronic camming is used, the cam tables can be
loaded in the following ways:

a) The master downloads the cam points into the drive active RAM memory after each power on;

b) The cam points are stored in the drive EEPROM and the master commands their copy into the
active RAM memory

c) The cam points are stored in the drive EEPROM and during the drive initialization (transition to
Ready to Switch ON status) are automatically copied from EEPROM to the active RAM

For the last 2 options the cam table(s) are defined in MotionPRO Developer and are included in the
information stored in the EEPROM together with the setup data and the MPL programs/functions.
Remark: The cam tables are included in the .sw file generated with MotionPRO Developer. Therefore, the
drives can check the cam presence in the drive EEPROM using the same procedure as for testing of the
setup data.

! The customization of the interrupt service routines and homing routines is available only for PRO-A08V48 CAN executions
2 Optional for the PRO-A08V48 CANopen execution
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5.3.4. Customizing the Homing Procedures

The PRO-A08V48 supports all homing modes defined in CiA402 device profile, plus 4 custom based on
hard stop. If needed, any of these homing modes can be customized. In order to do this you need to
select the Homing Modes from your MotionPRO Developer application and in the right side to set as “User
defined” one of the Homing procedures. Following this operation the selected procedure will occur under
Homing Modes in a subtree, with the name HomeX where X is the number of the selected homing.
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If you click on the HomeX procedure, on the right side you'll see the MPL function implementing it. The
homing routine can be customized according to your application needs. It's calling name and method
remain unchanged.

5.3.5. Customizing the Drive Reaction to Fault Conditions

Similarly to the homing modes, the default service routines for the MPL interrupts can be customized
according to your application needs. However, as most of these routines handle the drive reaction to fault
conditions, it is mandatory to keep the existent functionality while adding your application needs, in order
to preserve the correct protection level of the drive. The procedure for modifying the MPL interrupts is
similar with that for the homing modes.
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5.4. Using Motion Libraries for PC-based Systems

A MPL Library for PC is a collection of high-level functions allowing you to control from a PC a network of
Electrocraft intelligent drives. It is an ideal tool for quick implementation on PCs of motion control
applications with Electrocraft products.

With the MPL Motion Library functions you can: communicate with a drive / motor via any of its supported
channels (RS-232, CAN-bus, etc.), send motion commands, get automatically or on request information
about drive / motor status, check and modify its setup parameters, read inputs and set outputs, etc.

The MPL Motion Library can work under a Windows or Linux operating system. Implemented as a
.dll/.so, it can be included in an application developed in C/C++/C#, Visual Basic, Delphi Pascal or
Labview.

Using a MPL Motion Library for PC, you can focus on the main aspects of your application, while the
motion programming part can be reduced to calling the appropriate functions and getting the confirmation
when the task was done.

5.5. Using Motion Libraries for PLC-based Systems

A MPL Motion Library for PLC is a collection of high-level functions and function blocks allowing you to
control from a PLC the Electrocraft intelligent drives. The motion control function blocks are developed in
accordance with the PLC IEC61131-3 standard and represent an ideal tool for quick implementation on
PLCs of motion control applications with Electrocraft products.

With the MPL Motion Library functions you can: communicate with a drive/motor via any of its supported
channels, send motion commands, get automatically or on request information about drive/motor status,
check and modify its setup parameters, read inputs and set outputs, etc. Depending on the PLC type, the
communication is done either directly with the CPU unit, or via a CANbus or RS-232 communication
module.

Using a MPL Motion Library for PLC, you can focus on the main aspects of your PLC application, while the
motion programming part can be reduced to calling the appropriate functions and monitoring the
confirmations that the task was done.

All these blocks have been designed using the guidelines described in the PLC standards, so they can be
used on any development platform that is IEC 61136 compliant.
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6. Scaling factors

Electrocraft drives work with parameters and variables represented in the drive internal units (IU). These
correspond to various signal types: position, speed, current, voltage, etc. Each type of signal has its own
internal representation in IlU and a specific scaling factor. This chapter presents the drive internal units and
their relation with the international standard units (Sl).

In order to easily identify them, each internal unit has been named after its associated signal. For example
the position units are the internal units for position, the speed units are the internal units for speed, etc.

6.1. Position units

6.1.1. Brushless /DC brushed motor with quadrature encoder on motor

The internal position units are encoder counts. The correspondence with the load position in Sl units' is:

Load_PositiorSI] = 2xm - xMotor_Positior]lU]
4xNo __encoder_linesxTr

where:
No_encoder_lines — is the rotary encoder number of lines per revolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

6.1.2. Brushless motor with linear Hall signals

The internal position units are counts. The motor is rotary. The resolution i.e. humber of counts per
revolution is programmable as a power of 2 between 512 and 8192. By default it is set at 2048 counts per
turn. The correspondence with the load position in Sl units is:

For rotary motors: Load_Positior{SI] = L xMotor_PositiorlU]
resolutionx Tr
For linear motors: Load_Position[SI] = M xMotor_Position[IU]
r
where:

resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in S| units
Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

6.1.3. DC brushed motor with quadrature encoder on load and tacho on motor

The internal position units are encoder counts. The motor is rotary and the transmission is rotary-to-rotary.
The correspondence with the load position in Sl units is:
2xT

Load_Positiorrad] = , xLoad_PositiorlU]
4xNo_encoder_lines

where:

No_encoder_lines — is the encoder number of lines per revolution

'S units for position are: [rad] for a rotary movement, [m] for a linear movement
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6.1.4. Step motor open-loop control. No feedback device

The internal position units are motor psteps. The correspondence with the load position in Sl units is:

Load_PositiorSI] = 2xn xMotor_Positior{IU]
No_ustepsxNo_stepsxTr

where:
No_steps — is the number of motor steps per revolution

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup”
dialogue from PRO Config.

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units
Step motor closed-loop control. Incremental encoder on motor
The internal position units are motor encoder counts. The correspondence with the load position in Si
units *is:
2XT

Load_PositiodSl] = - xMotor__PositiorIU]
4xNo __encoder_linesxTr

where:
No_encoder_lines — is the motor encoder number of lines per revolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

6.1.5. Step motor open-loop control. Incremental encoder on load

The internal position units are load encoder counts. The transmission is rotary-to-rotary. The
correspondence with the load position in Sl units is:
2XT

Load_PositiordSl] = , xLoad_Positior{lU]
4xNo _encoder_lines

where:
No_encoder_lines — is the rotary encoder number of lines per revolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

!SI units for position are [rad] for a rotary movement , [m] for a linear movement
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6.1.6. Brushless motor with sine/cosine encoder on motor

The internal position units are interpolated encoder counts. The correspondence with the load position in
Sl units is:

For rotary motors:

Load_PositiordSl] = - 2x 1 xMotor_Positior{IU]
4xEnc_periodsxInterpolatonx Tr

For linear motors:

Load_Positiorfs]] = Encoder_accuracy v, . or positioriU]
Interpolatonx Tr

where:

Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution

Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between
1 an 256. 1 means no interpolation

Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period

Tr — transmission ratio between the motor displacement in Sl units and load displacement in SI
units
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6.2. Speed units

The internal speed units are internal position units / (slow loop sampling period) i.e. the position variation
over one slow loop sampling period

6.2.1. Brushless /DC brushed motor with quadrature encoder on motor

The internal speed units are encoder counts / (slow loop sampling period). The correspondence with the
load speed in Sl units is:
2XTm

Load_SpeedSlI = Motor_ Speed|
—SpeedSl 4><No_encoder_linesxTr><T>< —SpeedU]

where:

No_encoder_lines — is the rotary encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.2.2. Brushless motor with linear Hall signals

The internal speed units are counts / (slow loop sampling period). The motor is rotary. The position
resolution i.e. number of counts per revolution is programmable as a power of 2 between 512 and 8192.
By default it is set at 2048 counts per turn. The correspondence with the load speed in Sl units is:

2XT

For rotary motors: Load_SpeedSl] = : xMotor_ SpeedlIU]
resolutionx Trx T

Pole_Pitch

For linear motors: Load_Speed|[SI] = -
resolutionxTrxT

xMotor_Speed[IU]

where:
resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

6.2.3. DC brushed motor with quadrature encoder on load and tacho on motor

The internal speed units are encoder counts / (slow loop sampling period). The motor is rotary and the
transmission is rotary-to-rotary. The correspondence with the load speed in Sl units is:
2XT

Load_SpeedSl] = Load_ Speed]l
—SpeedS] 4><No_encoder_|ines><TX —SpeedU]

where:
No_encoder_lines — is the encoder number of lines per revolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”
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6.2.4. DC brushed motor with tacho on motor

When only a tachometer is mounted on the motor shaft, the internal speed units are A/D converter bits.
The correspondence with the load speed in Sl units® is:

Analogue _Input_Range

Load_SpeedSl] = -
4096 x Tacho_gainxTr

xMotor_SpeedIU]

where:

Analogue_Input_Range — is the range of the drive analogue input for feedback, expressed in [V]. You can
read this value in the “Drive Info” dialogue, which can be opened from the “Drive Setup”

Tacho_gain — is the tachometer gain expressed in [V/rad/s]

6.2.5. Step motor open-loop control. No feedback device

The internal speed units are motor psteps / (slow loop sampling period). The correspondence with the
load speed in Sl units is:
2XT

Load SpeedSl] = x Motor_ Speed]
—SpeedS No _ustepsxNo_stepsxTrxT ~SpeedlU]

where:
No_steps — is the number of motor steps per revolution

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup”
dialogue from PRO Config.

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

Step motor open-loop control. Incremental encoder on load

The internal speed units are load encoder counts / (slow loop sampling period). The transmission is
rotary-to-rotary. The correspondence with the load speed in Sl units is:
2XT

Load_ Speedrad/s] = Load_Speed]
—Speed ] 4><No_encoder_|ines><T>< —SpeedlU]

where:
No_encoder_lines — is the rotary encoder number of lines per revolution
Tr — transmission ratio between the motor displacement in [rad] and load displacement in [rad] or [m]

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.

!SI units for speed are [rad/s] for a rotary movement, [m/s] for a linear movement
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6.2.6. Step motor closed-loop control. Incremental encoder on motor

The internal speed units are motor encoder counts / (slow loop sampling period). The correspondence
with the load speed in Sl units® is:
2XTm

Load_SpeedSl = Motor_ Speed]
—Speeds] 4><No_encoder_|ines><Tr><TX —SpeedlU]

where:

No_encoder_lines — is the motor encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.

6.2.7. Brushless motor with sine/cosine encoder on motor

The internal speed units are interpolated encoder counts / (slow loop sampling period). The
correspondence with the load speed in Sl units is:

For rotary motors:

2XTm
Load_SpeedSl] = Motor_ Speed]
—Speedsl 4><Enc_periods><Interpola’[onxTrxTX —SpeedlU]

For linear motors:

Load_ SpeedSl = Encoder_accuracy xMotor_SpeedIU]
Interpolatonx Trx T

where:

Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution

Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period

Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between
1 an 256. 1 means no interpolation

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl
units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced”

dialogue, which can be opened from the “Drive Setup”

!SI units for speed are [rad/s] for a rotary movement , [m/s] for a linear movement
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6.3. Acceleration units

The internal acceleration units are internal position units / (slow loop sampling period)® i.e. the speed
variation over one slow loop sampling period.

6.3.1. Brushless /DC brushed motor with quadrature encoder on motor

The internal acceleration units are encoder counts / (slow loop sampling period)®. The correspondence
with the load acceleration in Sl units is:
. 2XT .
Load_ Acceleraton[SI] = xMotor_ Acceleraton[lU]
4xNo _encoder_linesxTrxT

where:

No_encoder_lines — is the rotary encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.3.2. Brushless motor with linear Hall signals

The internal acceleration units are counts / (slow loop sampling period)z. The motor is rotary. The position
resolution i.e. number of counts per revolution is programmable as a power of 2 between 512 and 8192.
By default it is set at 2048 counts per turn. The correspondence with the load acceleration in Sl units’ is:

For rotary motors:
2XT

Load_ Acceleraton[SI] = xMotor__ Acceleratbn[lU]
resolutionx Trx T

For linear motors:

Pole_Pitch
resolutionx Trx T2

Load_Acceleration[SI] = xMotor_Acceleration[IU]

where:
resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

!SI units for acceleration are [rad/sz] for a rotary movement, [m/sz] for a linear movement
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6.3.3. DC brushed motor with quadrature encoder on load and tacho on motor

The internal acceleration units are encoder counts / (slow loop sampling period)®. The motor is rotary and
the transmission is rotary-to-rotary. The correspondence with the load acceleration in Sl units is:
. 2XT .
Load_ Acceleraton[SI] = xLoad_ Acceleraton[lU]
4xNo __encoder_linesxT

where:

No_encoder_lines — is the encoder number of lines per revolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.3.4. Step motor open-loop control. No feedback device

The internal acceleration units are motor usteps / (slow loop sampling period)z. The correspondence with
the load acceleration in Sl units is:
. 2XT .
Load_ Acceleraton[SI] = xMotor__ Acceleraton[lU]
No _ pstepsxNo _stepsxTrxT

where:
No_steps — is the number of motor steps per revolution

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup”
dialogue from PRO Config.

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units
T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.3.5. Step motor open-loop control. Incremental encoder on load

The internal acceleration units are load encoder counts / (slow loop sampling period)z. The
correspondence with the load acceleration in Sl units is:

For rotary-to-rotary transmission:
2xXTm

Load_ Acceleraton[SI] = xLoad_ Acceleraton[lU]
4xNo _encoder_linesx T2

For rotary-to-linear transmission:

Load_ Acceleraton[m/ 32] = Encoder_zaccuracy xLoad_ Acceleraton[lU]
T

where:

No_encoder_lines — is the rotary encoder number of lines per revolution

Encoder_accuracy — is the linear encoder accuracy i.e. distance in [m] between 2 pulses

Tr — transmission ratio between the motor displacement in Sl units and load displacement in S| units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.
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6.3.6. Step motor closed-loop control. Incremental encoder on motor

The internal acceleration units are motor encoder counts / (slow loop sampling period)®. The transmission
is rotary-to-rotary. The correspondence with the load acceleration in Sl units is:
. 2XT .
Load_ Acceleraton[SI] = xMotor_ Acceleraton[lU]
4xNo _encoder_linesxTrxT

where:

No_encoder_lines — is the motor encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.3.7. Brushless motor with sine/cosine encoder on motor

The internal acceleration units are interpolated encoder counts / (slow loop sampling period)®. The
correspondence with the load acceleration in Sl units’ is:

For rotary motors:

Load_ Acceleraton[SI] = 2xm xMotor_ Acceleraton[lU]

4xEnc_periodsxInterpolatonx Trx T

For linear motors:

. Encoder_accurac .
Load_ Acceleratbn[SI] = —aceuracy xMotor_ Acceleraton[IU]
Interpolatonx Trx T

where:

Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution

Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period

Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between 1 an
256. 1 means no interpolation

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

1 . ) .
Sl units for acceleration are [rad/sz] for a rotary movement, [m/sz] for a linear movement
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6.4. Jerk units

The internal jerk units are internal position units / (slow loop sampling period)® i.e. the acceleration
variation over one slow loop sampling period.

6.4.1. Brushless /DC brushed motor with quadrature encoder on motor

The internal jerk units are encoder counts / (slow loop sampling period)®. The correspondence with the
load jerk in Sl units is:

Load_Jerk[SI] = 2xm xMotor_Jerk[IU]

4xNo _encoder_linesxTrxT

where:

No_encoder_lines — is the rotary encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.4.2. Brushless motor with linear Hall signals

The internal jerk units are counts / (slow loop sampling period)3. The motor is rotary. The position
resolution i.e. number of counts per revolution is programmable as a power of 2 between 512 and 8192.
By default it is set at 2048 counts per turn. The correspondence with the load acceleration in Sl units is:
2xTm
For rotary motors: Load_ Jerk[SI] = xMotor_ Jerk[IU]
resolutionx Trx T

Pole_Pitch
resolutionx Trx T3

For linear motors: Load_Jerk[SI]= xMotor_Jerk[IU]

where:
resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

!SI units for jerk are [rad/ss] for a rotary movement, [m/ss] for a linear movement
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6.4.3. DC brushed motor with quadrature encoder on load and tacho on motor

The internal jerk units are encoder counts / (slow loop sampling period)®. The motor is rotary and the
transmission is rotary-to-rotary. The correspondence with the load jerk in Sl units is:
Load_Jerk[SI] = 2xm xLoad_ Jerk[IU]

4xNo _encoder_linesxT

where:

No_encoder_lines — is the encoder number of lines per revolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.4.4. Step motor open-loop control. No feedback device
The internal jerk units are motor usteps / (slow loop sampling period)B. The correspondence with the load
jerk in Sl unitsis:

Load_Jerk[SI] = 2xm xMotor_ Jerk[IU]

No_ ustepsxNo_stepsxTrxT

where:
No_steps — is the number of motor steps per revolution

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup”
dialogue from PRO Config.

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units
T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.4.5. Step motor open-loop control. Incremental encoder on load

The internal jerk units are load encoder counts / (slow loop sampling period)®. The transmission is rotary-
to-rotary. The correspondence with the load jerk in Sl units is:
Load_Jerk[SI] = 2xn xLoad_ Jerk[IU]

4xNo _encoder_linesxT

where:
No_encoder_lines — is the rotary encoder number of lines per revolution

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.

!SI units for jerk are [rad/ss] for a rotary movement, [m/s3] for a linear movement
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6.4.6. Step motor closed-loop control. Incremental encoder on motor

The internal jerk units are motor encoder counts / (slow loop sampling period)®. The correspondence with
the load jerk in Sl units is:

2XT

Load_ Jerk[SI] = xMotor_ Jerk[IU]

4xNo _encoder_linesx TrxT3

where:

No_encoder_lines — is the motor encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.

6.4.7. Brushless motor with sine/cosine encoder on motor

The internal jerk units are interpolated encoder counts / (slow loop sampling period)3. The
correspondence with the load jerk in Sl units is:

For rotary motors: Load_Jerk[SI] = 2xn xMotor_ Jerk[IU]

4 xEnc_periodsxInterpolatonx Trx T

For linear motors: Load_Jerk[SI] = Encoder_accuracy xMotor_ Jerk[IU]
Interpolatonx Trx T

where:

Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution

Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period

Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between
1 an 256. 1 means no interpolation

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl
units

T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced”

dialogue, which can be opened from the “Drive Setup”
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6.5. Current units

The internal current units refer to the motor phase currents. The correspondence with the motor currents

in [A] is:

2xIpeak
65520

where Ipeak — is the drive peak current expressed in [A]. You can read this value in the “Drive Info”
dialogue, which can be opened from the “Drive Setup”.

Current[A] = x Current[IU]

6.6. Voltage command units

The internal voltage command units refer to the voltages applied on the motor. The significance of the
voltage commands as well as the scaling factors, depend on the motor type and control method used.

In case of brushless motors driven in sinusoidal mode, a field oriented vector control is performed. The
voltage command is the amplitude of the sinusoidal phase voltages. In this case, the correspondence with
the motor phase voltages in Sl units i.e. [V] is:

1.1xVdc

VoltagecommandV] = ——— x Voltagecommandl
g dv] 65534 g diy]

where Vdc — is the drive power supply voltage expressed in [V].

In case of brushless motors driven in trapezoidal mode, the voltage command is the voltage to apply
between 2 of the motor phases, according with Hall signals values. In this case, the correspondence with
the voltage applied in Sl units i.e. [V] is:

VoltagecommandV] = vdc
32767

This correspondence is akso available for DC brushed motors which have the voltage command internal
units as the brushless motors driven in trapezoidal mode.

x VoltagecommandlU]

6.7. Voltage measurement units

The internal voltage measurement units refer to the drive Vyor supply voltage. The correspondence with
the supply voltage in [V] is:
Voltage measuredV] = VchaxMeazmrabIeX Voltage measuredIU]

65520
where VdcMaxMeasurable — is the maximum measurable DC voltage expressed in [V]. You can read
this value in the “Drive Info” dialogue, which can be opened from the “Drive Setup”.

Remark: the voltage measurement units occur in the scaling of the over voltage and under voltage
protections and the supply voltage measurement
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6.8. Time units

The internal time units are expressed in slow loop sampling periods. The correspondence with the time in
[s]is:

Timdgs] =T x TimdIU]

where T —is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced”
dialogue, which can be opened from the “Drive Setup”. For example, if T = 1ms, one second = 1000 IU.

6.9. Master position units

When the master position is sent via a communication channel, the master position units depend on the
type of position sensor present on the master axis.

6.10. Master speed units

The master speed is computed in internal units (IU) as master position units / slow loop sampling period
i.e. the master position variation over one position/speed loop sampling period.

6.11. Motor position units

6.11.1. Brushless / DC brushed motor with quadrature encoder on motor

The internal motor position units are encoder counts. The correspondence with the motor position in Sl
units® is:
2XT

Motor_Positior{SI] = - xMotor_Positior{lU]
4xNo _encoder_lines

where:

No_encoder_lines — is the rotary encoder number of lines per revolution

6.11.2. Brushless motor with linear Hall signals

The internal motor position units are counts. The motor is rotary. The resolution i.e. number of counts per
revolution is programmable as a power of 2 between 512 and 8192. By default it is set at 2048 counts per
turn. The correspondence with the motor position in Sl units is:

For rotary motors: Motor_Positior{SI] = A xMotor_PositiorIU]
resolution

For linear motors: Motor_Position[SI] = M xMotor_Paosition[lU]
resolution

where:

resolution — is the motor position resolution
Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

'S units for motor position are: [rad] for a rotary motor, [m] for a linear motor
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6.11.3. DC brushed motor with quadrature encoder on load and tacho on motor

The motor position is not computed.

6.11.4. Step motor open-loop control. No feedback device

The internal motor position units are motor psteps. The correspondence with the motor position in SI
units* is:
2xm

Motor_Positior{SI] = xMotor__Positior{lU]
No _ psteps xNo _steps

where:
No_steps — is the number of motor steps per revolution

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup”
dialogue from PRO Config.

6.11.5. Step motor open-loop control. Incremental encoder on load

In open-loop control configurations with incremental encoder on load, the motor position is not computed.

6.11.6. Step motor closed-loop control. Incremental encoder on motor

The internal motor position units are motor encoder counts. The correspondence with the motor position in
Sl units is:
2XTm

Motor_PositiorSI] = . xMotor__PositiorIU]
4xNo_encoder_lines

where:
No_encoder_lines — is the motor encoder number of lines per revolution

6.11.7. Brushless motor with sine/cosine encoder on motor

The internal motor position units are interpolated encoder counts. The correspondence with the motor
position in Sl units is:

For rotary motors:

Motor_Positior[SI] = -2><n xMotor_Positior{lU]
4xEnc__periodsxInterpolaton

For linear motors:

Motor_Positior[SI] = Encoder_accuracy xMotor_Positior{IU]
Interpolaton

where:
Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution
Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between
1 an 256. 1 means no interpolation
Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period
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6.12. Motor speed units

6.12.1. Brushless / DC brushed motor with quadrature encoder on motor

The internal motor speed units are encoder counts / (slow loop sampling period). The correspondence
with the motor speed in Sl units is:
2XTm

For rotary motors: Motor_ SpeedSl] = - xMotor_SpeedIU]
4xNo __encoder_linesxT

where:
No_encoder_lines — is the rotary encoder number of lines per revolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.12.2. Brushless motor with linear Hall signals

The internal motor speed units are counts / (slow loop sampling period). The motor is rotary. The position
resolution i.e. number of counts per revolution is programmable as a power of 2 between 512 and 8192.
By default it is set at 2048 counts per turn. The correspondence with the motor speed in Sl units is:

For rotary motors: Motor_SpeedSl] = 2X—n xMotor_SpeedIU]
resolutionx T

Pole_Pitch

For linear motors: Motor_Speed[Sl]=————
resolutionx T

xMotor_Speed[IU]

where:
resolution — is the motor position resolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])

6.12.3. DC brushed motor with quadrature encoder on load and tacho on motor

The internal motor speed units are A/D converter bits. The correspondence with the motor speed in SlI
units’ is:
Analogue_ Input_Range

Motor_SpeedSl] = -
4096 x Tacho_gain

xMotor_SpeedIU]

where:

Analogue_Input_Range — is the range of the drive analogue input for feedback, expressed in [V]. You can
read this value in the “Drive Info” dialogue, which can be opened from the “Drive Setup”

Tacho_gain — is the tachometer gain expressed in [V/rad/s]

!SI units for motor speed are [rad/s] for a rotary motor, [m/s] for a linear motor
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6.12.4. DC brushed motor with tacho on motor

The internal motor speed units are A/D converter bits. The correspondence with the motor speed in SlI
units is:

Analogue_Input_Range

Motor__SpeedSl] =
—Speedsl 4096 x Tacho_gain

xMotor_SpeedIU]

where:

Analogue_Input_Range — is the range of the drive analogue input for feedback, expressed in [V]. You can
read this value in the “Drive Info” dialogue, which can be opened from the “Drive Setup”

Tacho_gain — is the tachometer gain expressed in [V/rad/s]

6.12.5. Step motor open-loop control. No feedback device or incremental encoder on
load

The internal motor speed units are motor psteps / (slow loop sampling period). The correspondence with
the motor speed in Sl units is:
2XT

Motor_SpeedSl] = Motor_SpeedlU
—Speeds] No_psteps><No_steps><TX —Speedi]

where:
No_steps — is the number of motor steps per revolution

y

No_usteps — is the number of microsteps per step. You can read/change this value in the “Drive Setup’
dialogue from PRO Config.

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”

6.12.6. Step motor closed-loop control. Incremental encoder on motor

The internal motor speed units are motor encoder counts / (slow loop sampling period). The
correspondence with the load speed in Sl units is:
2XT

Motor_SpeedSl] = Motor_SpeedlU
—Speedsl 4><No_encoder_|ines><TX —SpeedlU]

where:
No_encoder_lines — is the motor encoder number of lines per revolution

T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced” dialogue,
which can be opened from the “Drive Setup”.
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6.12.7. Brushless motor with sine/cosine encoder on motor

The internal motor speed units are interpolated encoder counts / (slow loop sampling period). The
correspondence with the motor speed in Sl units is:

For rotary motors:

Motor_SpeedSl] = - 2xn xMotor_ SpeedIU]
4 xEnc_periodsxInterpolatonx T

For linear motors:

Motor_ SpeedSl] = Encoder_accuracy xMotor_ SpeedlU]
Interpolatonx T

where:

Enc_periods — is the rotary encoder number of sine/cosine periods or lines per revolution

Encoder_accuracy — is the linear encoder accuracy in [m] for one sine/cosine period

Interpolation — is the interpolation level inside an encoder period. Its a number power of 2 between 1 an
256. 1 means no interpolation

Tr — transmission ratio between the motor displacement in Sl units and load displacement in Sl units
T — is the slow loop sampling period expressed in [s]. You can read this value in the “Advanced”
dialogue, which can be opened from the “Drive Setup”
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7. Memory Map

PRO-A08V48B-SA-CAN has 2 types of memory available for user applications: 16Kx16 SRAM and

16Kx16 serial EROM.

The SRAM memory is mapped in the address range: CO00h to FFFFh. It can be used to download and

run a MPL program, to save real-time data acquisitions and to keep the cam tables during run-time.

The E’ROM is mapped in the address range: 4000h to 7FFFh. It is used to keep in a non-volatile memory

the MPL programs, the cam tables and the drive setup information.

Remark: MotionPRO Developer handles automatically the memory allocation for each motion application.

The memory map can be accessed and modified from the main folder of each application

4000h
E’ROM memory for:
MPL programs
Cam tables
Setup information

7FFFh

8000h
Reserved

8FFFh

MPL Programs

C000h

SRAM memory

FFFFh

Data acquisitions
and
cam tables at runtime

//////'

Figure 7.1. PRO-A08V48B-SA-CAN Memory Map
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