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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 the PRO-A08V48x-PE programmable servo drives,
including the following product:

PRO-A08V48A-PE-CAN |

In order to operate the PRO-A08V48x-PE drives, you need to perform the following 3 steps:

U Step 1 Hardware installation

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

U Step 3 Motion programming using one of the options:

a
a

a
Q
a

A CANopen master®

The drive’s built-in motion controller executing a ElectroCraft Motion PROgramming
Language (MPL) program developed using ElectroCraft MotionPRO Developer 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-A08V48x-PE 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.

Notational Conventions

This document uses the following conventions:

e PRO-A08V48x-PE- all products described in this manual
e |U units — Internal units of the drive

e Sl units — International standard units (meter for length, seconds for time, etc.)

' when PRO-A08V48x-PE is set in CANopen mode
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e MPL- ElectroCraft Motion PROgramming Language
e MPLCAN - ElectroCraft protocol for exchanging MPL commands via CAN-bus

Related Documentation

Help Screens within the PROconfig software — describes how to use PROconfig to quickly
setup any ElectroCraft PRO Series drive for your application using only 2 dialogues. 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.

PRO 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 includes
PROconfig for the drive/motor setup, and a Motion Editor for the motion programming. The
Motion Editor provides a simple 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 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 kit.

PRO Series and LIB v2.0 (Document No. A11230) — explains how to program in C, C++,C#,
Visual Basic or Delphi Pascal a motion application for the ElectroCraft programmable
drives using using MPL_LIB v2.0, 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).

PRO Series and LabVIEW v2.0 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.

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 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.
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PRO Series and X20 (Document No. A11234) — explains how 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-A08Vv48 (Document No. A11237) — describes the PRO-A08V48x-PE Quick-Start
Board included in the PRO-A08V48x-PE Evaluation Kits.

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 Fax: (734) 994-3338
product operation or report Email: drivesuport@electrocraft.com
suspected problems

(see Note)

Mail: ElectroCraft Michigan
Make suggestions about, 4480 Varsity Drive, Suite G
or report errors in Ann Arbor, Ml 48108
documentation (see Note) 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, install-ing,

commissioning and operating drives.

The following safety symbols are used in this manual:

WARNING!

SIGNALS A DANGER THAT MIGHT CAUSE BODILY
INJURY TO THE OPERATOR. MAY INCLUDE
INSTRUCTIONS TO PREVENT THIS SITUATION

CAUTION!

SIGNALS A DANGER FOR THE DRIVE, WHICH MIGHT
DAMAGE THE PRODUCT OR OTHER EQUIPMENT. MAY
INCLUDE INSTRUCTIONS TO AVOID THIS SITUATION

CAUTION!

P> > >

INDICATES AREAS SENSITIVE TO ELECTROSTATIC
DIS-CHARGES (ESD), WHICH REQUIRE HANDLING IN
AN ESD PROTECTED ENVIRONMENT

1.1. Warnings

WARNING!

TO AVOID ELECTRIC ARCING AND HAZARDS, NEVER
PLUG / UNPLUG THE PRO-A08V48x-PE 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

© ElectroCraft 2013

2 PRO-A08V48-PE Technical Reference




CAUTION! ONLY FOR PERSONNEL AUTHORISED BY

if TROUBLESHOOTING AND SERVICING ARE PERMITTED
ELECTROCRAFT

THE PRO-A08V48x-PE IS AN ELECTROSTATICALLY
SENSITIVE DEVICE, WHICH WILL BE DAMAGED BY

CAUTION! INCORRECT HANDLING. THEREFORE THE DRIVE
SHALL BE REMOVED FROM ITS ORIGINAL PACKAGE
ONLY IN AN ESD PROTECTED ENVIRONMENT !

To prevent electrostatic damage, avoid contact with insulating materials, such as synthetic fabrics or
plastic surfaces. In order to discharge static electricity build-up, place the drive on a grounded conductive
surface and also ground yourself.
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2. Product Overview

2.1. Introduction

The PRO-A08V48x-PE is a family of fully digital programmable 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-A08V48x-PE 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-A08V48x-PE 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 PROgramming Language (MPL) the following operations can be executed directly at drive level:

QO Setting various motion modes (profiles, PVT, PT, electronic gearing’ or camming’, etc.)
Changing the motion modes and/or the motion parameters

Executing homing sequences

0O 0D

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 analog 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

O00D0COo

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

U 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.

' Available if the master axis sends its position via a communication channel
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All PRO-A08V48x-PE drives are equipped with a serial RS232 and a CAN 2.0B interface and can be set
(hardware, via an AxislD input level) to operate in 2 modes:

U CANopen
4 MPLCAN

When CANopen mode is selected, the PRO-A08V48x-PE 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 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-A08V48x-PE may be controlled via a CANopen master. As a bonus,
PRO-A08V48x-PE 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-A08V48x-PE behaves as standard ElectroCraft
programmable 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-A08V48x-PE can be set
to operate standalone, and may play the role of a master to coordinate both the 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-A08V48x-PE drives
can also be controlled via a PC or a PLC using one of the MPL_LIB motion libraries.

For PRO-A08V48x-PE commissioning PROconfig or MotionPro Developer PC applications may be
used.

PROconfig is a subset of MotionPro Suite, including only the drive setup part. 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 shall be used for
drive setup in all cases where the motion commands are sent exclusively from a master. Hence neither
the PRO-A08V48x-PE MPL programming capability nor the drive camming mode are used.

MotionPro Suite includes PROconfig for the drive setup, and a Motion Editor for the motion
programming. The Motion Editor provides a simple 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-A08V48x-PE 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. PROconfig is part of MotionPRO Suite and is available as part of the
ElectroCraft PRO Series Evaluation Kit.
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2.2. Key Features

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

e Very compact design

e Standard PCle 8x mating connector

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

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

e ElectroCraft Motion PROgramming Language (MPL) instruction set for the definition and
execution of motion sequences

e Standalone operation with stored motion sequences

e Various motion programming modes:

Position profiles with trapezoidal or S-curve speed shape
Position, Velocity, Time (PVT) 3™ order interpolation
Position, Time (PT) 1% order interpolation

Electronic gearing and camming1

35 Homing modes

¢ Single-ended and RS-422 differential encoder interface
¢ Single-ended, open collector Digital Hall sensor interface
¢ Linear Hall sensor interface

¢ Analog Sin/Cos encoder interface (differential 1V,;)

e SSI, EnDAT, BiSS absolute encoders and resolver feedback possible with an additional feedback
extension module

o Drive temperature sensor

e 2 analog inputs: 12-bit, 0-5V (Reference, Feedback) or general-purpose

o 8 digital inputs: 5-36V, NPN: Enable, Limit switch +, Limit switch —, 5 general-purpose
o 5 digital outputs : 5-36V, 0.5A, NPN open-collector: Ready, Error, 3 general-purpose

e RS-232 serial interface (up to 115200 bps)

e CAN-bus 2.0B up to 1Mbit/s with hardware axis ID selection?
e Two operation modes:
¢ CANopen — conforming with CiA 301 v4.2, CiA WD 305 v2.2.13 and CiA DSP 402 v3.0
e MPLCAN — programmable drive conforming with ElectroCraft protocol for exchanging MPL
commands via CAN-bus
¢ 1K x 16 internal SRAM memory

e 4K x 16 E?ROM to store MPL programs and data
e PWM switching frequency up to 100kHz

e Motor supply: 11-48V

e Logic supply: 9-36V.Separate supply is optional
e Output current:

! Available if the master axis sends its position via a communication channel
2 127 addresses in CANopen mode, 196 addresses in MPLCAN mode
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e PRO-A08V48x-PE-CAN: 8A" continuous; 20A peak
e Operating ambient temperature: 0-40°C (over 40°C with derating)
e Hardware Protections:

Short-circuit between motor phases
Short-circuit from motor phases to ground
Over-voltage

Under-voltage

Over-current

Drive over-temperature

' 8A cont. with DC, step and BLDC motors (trapezoidal)

© ElectroCraft 2013
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2.3. Supported Motor-Sensor Configurations

PRO-A08V48x-PE supports the following configurations:

1.

2.

Position, speed or torque control of a brushless AC rotary motor with an incremental
guadrature encoder on its shaft. The brushless motor is vector controlled like a permanent
magnet synchronous motor. It works with sinusoidal voltages and currents. Scaling factors take
into account the transmission ratio between motor and load (rotary or linear). Therefore, the
motion commands (for position, speed and acceleration) expressed in Sl units (or derivatives)
refer to the load’, while the same commands, expressed in IU units, refer to the motor.

Motor

BRUSHLESS)
MOTOR

Incremental quadrature encoder .). LOAD

Figure 2.1. Brushless AC rotary motor. Position / speed / torque control.
Quadrature encoder on motor.

PRO-A08V48-PE

Encoder

Position, speed or torque control of a brushless AC rotary motor with an incremental
sine/cosine encoder on its shaft. The brushless motor is vector controlled like a permanent
magnet synchronous motor. It works with sinusoidal voltages and currents. Scaling factors take
into account the transmission ratio between motor and load (rotary or linear). Therefore, the
motion commands (for position, speed and acceleration) expressed in Sl units (or derivatives)

refer to the load’, while the same commands, expressed in IU units, refer to the motor.
Motor

PRO-A08V48-PE

Sin/Cos incremental encoder

Figure 2.2. Brushless AC rotary motor. Position/speed/torque control.
Sine/cosine incremental encoder on motor

Position, speed or torque control of a brushless AC linear motor with an incremental
sine/cosine encoder. The brushless motor is vector controlled like a permanent magnet
synchronous motor. It works with sinusoidal voltages and currents. Scaling factors take into
account the transmission ratio between motor and load (rotary or linear). Therefore, the motion
commands (for position, speed and acceleration) expressed in Sl units (or derivatives) refer to
the load, while the same commands, expressed in IU units, refer to the motor.

' Motion commands can be referred to the motor by setting in PROconfig a rotary to rotary transmission with ratio 1:1
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PRO-A08V48-PE

LINEAR MOTOR

Incremental Sin/Cos encoder

Figure 2.3. Brushless AC linear motor. Position/speed/torque control.
Sine/cosine incremental encoder on motor

4. Position, speed or torque control of a brushless DC rotary motor with digital Hall sensors and
an incremental quadrature encoder on its shaft. The brushless motor is controlled using Hall
sensors for commutation. It works with rectangular currents and trapezoidal BEMF voltages.
Scaling factors take into account the transmission ratio between motor and load (rotary or linear).
Therefore, the motion commands (for position, speed and acceleration) expressed in Sl units (or
derivatives) refer to the load, while the same commands, expressed in IU units, refer to the
motor.

Motor

PRO-A08V48-PE

Incremental quadrature encoder
Hall

Figure 2.4. Brushless DC rotary motor. Position / speed / torque control
Hall sensors and quadrature encoder on motor.

5. Position, speed or torque control of a brushless AC linear motor with an incremental
qguadrature linear encoder on the track. The brushless motor is vector controlled like a
permanent magnet synchronous motor. It works with sinusoidal voltages and currents. Scaling
factors take into account the transmission ratio between motor and load (linear or rotary).
Therefore, the motion commands (for position, speed and acceleration) expressed in Sl units (or
derivatives) refer to the load’, while the same commands, expressed in U units, refer to the
motor.

Motor

PRO-A08V48-PE

LINEAR MOTOR

Linear Encoder

Figure 2.5. Brushless AC rotary motor with incremental quadrature linear encoder.
Position / speed / torque control.

' Motion commands can be referred to the motor by setting in PROconfig a linear to linear transmission with ratio 1:1
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6. Position, speed or torque control of a brushless AC rotary motor with linear Hall signals. The
brushless motor is vector controlled like a permanent magnet synchronous motor. It works with
sinusoidal voltages and currents. Scaling factors take into account the transmission ratio
between motor and load (rotary or linear). Therefore, the motion commands (2f0r position, speed
and acceleration) expressed in Sl units (or derivatives) refer to the load®, while the same
commands, expressed in IU units, refer to the motor.

Motor

PRO-A08V48-PE

Linear Hall

Figure 2.6. Brushless AC rotary motor with linear Hall signals.
Position / speed / torque control.

7. Position, speed or torque control of a brushless AC linear motor with linear Hall signals. The
brushless motor is vector controlled like a permanent magnet synchronous motor. It works with
sinusoidal voltages and currents. Scaling factors take into account the transmission ratio
between motor and load (rotary or linear). Therefore, the motion commands (for position, speed
and acceleration) expressed in Sl units (or derivatives) refer to the load, while the same
commands, expressed in IU units, refer to the motor.

Motor

PRO-A08V48-PE

LINEAR MOTOR

Linear Halls

Figure 2.7. Brushless AC linear motor with linear Hall signals.
Position / speed / torque control.

8. Position, speed or torque control of a DC brushed rotary motor with an incremental
guadrature encoder on its shaft. Scaling factors take into account the transmission ratio
between motor and load (rotary or linear). Therefore, the motion commands (for position, speed
and acceleration) expressed in Sl units (or derivatives) refer to the load', while the same
commands, expressed in IU units, refer to the motor.

2 Motion commands can be referred to the motor by setting in PROconfig a rotary to rotary transmission with ratio 1:1

! Motion commands can be referred to the motor by setting in PROconfig a rotary to rotary transmission with ratio 1:1
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Motor

BRUSHED DC )

PRO-A08V48-PE
MOTOR

LOAD

Incremental quadrature encoder

Figure 2.8. DC brushed rotary motor. Position / speed / torque control.
Quadrature encoder on motor.

9. Load position control using an incremental quadrature encoder on load, combined with speed
control of a DC brushed rotary motor having a tachometer on its shaft. The motion commands
(for position, speed and acceleration) in both Sl and 1U units refer to the load.

Motor

PRO-A08V48-PE

Tacho

Incremental quadrature encoder

Figure 2.9. DC brushed rotary motor. Position / speed / torque control.
Quadrature encoder on load plus tachometer on motor.

10. Speed or torque control of a DC brushed rotary motor with a tachometer on its shaft. Scaling
factors take into account the transmission ratio between motor and load (rotary or linear).
Therefore, the motion commands (for speed and acceleration) expressed in Sl units (or
derivatives) refer to the load’, while the same commands, expressed in U units, refer to the

motor.
Motor
PRO-A08V48-PE ABRUSHED DC
TG MOTOR
Tacho

Figure 2.10. DC brushed rotary motor. Speed/torque control.
Tachometer on motor.

11. Open-loop control of a 2 or 3-phase step motor in position or speed. Scaling factors take into
account the transmission ratio between motor and load (rotary or linear). Therefore, the motion

! Motion commands can be referred to the motor by setting in PROconfig a rotary to rotary transmission with ratio 1:1
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commands (for position, speed and acceleration) expressed in Sl units (or derivatives) refer to
the load, while the same commands, expressed in IU units, refer to the motor

Motor

PRO-A08V48-PE

Figure 2.11. No position or speed feedback.
Open-loop control: motor position or speed.

12. Closed-loop control of load position using an encoder on load, combined with open-loop

control of a 2 or 3-phase step motor in speed, with speed reference provided by the position
controller. The motion commands in both Sl and IU units refer to the load.

Motor

PRO-A08V48-PE

Incremental quadrature encoder

Figure 2.12. Encoder on load.
Closed-loop control: load position, open-loop control: motor speed.

13. Closed-loop control of a 2-phase step motor in position, speed or torque. Scaling factors take
into account the transmission ratio between motor and load (rotary or linear). Therefore, the

motion commands expressed in Sl units (or derivatives) refer to the load’, while the same
commands, expressed in IU units refer to the motor.

Motor

PRO-A08V48-PE

Encode
:

LOAD
Incremental quadrature encoder

Figure 2.13. Encoder on motor shaft.
Closed-loop control: motor position, speed or torque.

Motion commands can be referred to the motor by setting in PROconfig a rotary to rotary transmission with ratio 1:1
© ElectroCraft 2013 12
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2.4. PRO-A0XV48-PE Drive Dimensions

0
56(-0.1)
9 4, 25 4.9
5.3, _,5.3
0o 0
i iF ¥ J°
é o o o O;
N —° ~
< 0.5 ° a
300 ey
E ROHE TEE g
< . z\_) — \%
I M |
L LA N
1037
.9 2.4
B1 12.15 39.15 B49
14.5 41.5

2.4x0.1

Figure 2.14. PRO-A08V48-PE drive dimensions

All dimensions are in mm. The drawings are not to scale.
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2.5. Electrical Specifications

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

Tamb = 0...40°C, V06 = 24 Vpc; Vmor = 48Vpc; Supplies start-up / shutdown sequence: -any-
Load current (sinusoidal amplitude / continuous BLDC,DC,stepper) = 8A PRO-A08V48x-PE;

2.5.1. Operating Conditions

Min. Typ. Max. | Units

Ambient temperature’ 0 +40 °C
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

2.5.2. Storage Conditions

Min. Typ. Max. | Units

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

2.5.3. Mechanical Mounting

Min. | Typ. | Max. | Units

Airflow natural convection®, closed box
Between adjacent drives 30 mm
Spacmg requweq for vertical Between drives and nearby walls 30 mm
mounting (see Figure 3.2)
Between drives and roof-top 20 mm
Between adjacent drives 4 mm
Spacing required for horizontal Between drives and nearby walls 5 mm
mounting (see Figure 3.5) Space needed for drive removal 10 mm
Between drives and roof-top 15 mm
Insertion force 31 55
Using recommended mating connectors
Extraction force 8 16 N

! 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 spacing requirements may drop down to mechanical tolerances as long as
the ambient temperature is kept below the maximum operating limit
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2.5.4. Environmental Characteristics
Min. | Typ. | Max. | Units
56 x 44 x 6.9 mm
Without mating connector
~2.2x1.73x0.27 inch
Size ( Length x Width x Height ) With recommended mating vertical 56x48.1x8.9 mm
connector. Height above PCB surface. ~22%1.89 x0.35 inch
With recommended mating horizontal 56 x56.4 x 9.4 mm
connector. Height above PCB surface. ~22%2.22%0.37 inch
Weight 16 g
Cleaning agents Dry cleaning is recommended Only Water- or Alcohol- based
Protection degree According to IEC60529, UL508 IPOO -
2.5.5. Logic Supply Input (+V_o0c)
Min. Typ. Max. | Units
Nominal values 9 36 Voc
Absolute maximum values, drive operating 8 20 v,
but outside guaranteed parameters pe
Supply voltage - -
Absolute maximum values, continuous -0.6 42 Ve
Absolute maximum values, surge
) T -1 +45 \
(duration < 10ms)
+Vigs =7V 125 320
+V|_OG =12V 85 220
Supply current Voo = 24V 50 145 mA
+Vioe = 40V 40 120
2.5.6. Motor Supply Input (+Vyor)
Min. Typ. Max. | Units
Nominal values 11 50 Vbe
Absolute maximum values, drive operating 9 52 v,
but outside guaranteed parameters pe
Supply voltage - -
Absolute maximum values, continuous -0.6 54 Voc
Absolute maximum values, surge
) t -1 TBD \Y
(duration < 10ms)
Idle 1 5 mA
Operating PRO-
A08V48 -20 18 +20 A
Supply current
Absolute maximum value, short- PRO
ircuit condition (duration < .
circui g;on ition (duration AOBVA48 26 A
10ms)

© ElectroCraft 2013
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2.5.7.  Motor Outputs (A/A+, B/A-, C/B+, BR/B-)
Min. Typ. Max. | Units
for DC brushed, steppers and PRO-
BLDC motors with Hall-based AOBV4S 8
trapezoidal control
Nominal output current, continuous | for PMSM motors with FOC PRO-
sinusoidal control (sinusoidal AO8V48 8 A
amplitude value)
for PMSM motors with FOC PRO-
sinusoidal control (sinusoidal AO8V48 5.67
effective value)
Motor output current, peak maximum 2.5s 25&48 -20 +20 A
o . PRO-
Short-circuit protection threshold measurement range AO8V48 +26 TBD A
Short-circuit protection delay 5 10 uS
On-state voltage drop Nommal output current; |ncluq|ng typical +0.3 +0.5 Vv
mating connector contact resistance
Off-state leakage current +0.5 +1 mA
Fewn = 20 kHz 330
Recommended value, for  |[Fpwm = 40 kHz 150
ripple £5% of measurement |Fpyyw = 60 kHz 120 uH
range; +VMOT =48 V Frwm = 80 kHz 80
: Fewnm = 100 kHz 60
Mot duct hase-to-ph
otor inductance (phase-to-phase) Foon = 20 KHz 120
Absolute minimum value, |[Fpwm = 40 kHz 40
limited by short-circuit Fpwm = 60 kHz 30 uH
protection; +VMOT =48V |Fpywy = 80 kHz 15
Fepwm = 100 kHz 8
Fewnm = 20 kHz 250
Recommended value, for  |[Fpwm = 40 kHz 125
Motor electrical time-constant (L/R) | 5% current measurement |Fpywy = 60 kHz 100 us
error due to ripple Frwm = 80 kHz 63
Fewnm = 100 kHz 50
Current measurement accuracy FS = Full Scale 4 +5 %FS

© ElectroCraft 2013
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2.5.8. Digital Inputs (INO, IN1, IN2/LSP, IN3/LSN, IN4/Enable, IN5, IN6, IN7)

Min. | Typ. | Max. |Units

TTL/CMOS /LVTTL (3.3V) / Open-

Mode compliance collector / NPN / 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 \Vj
Absolute maximum, continuous -10 +30
Absolute maximum, surge (duration < 1S)T -20 +40
Logic “LOW”; Pulled to GND 0.6 1
Logic “HIGH”; Internal 4.7KQ pull-up to +3.3 0 0 0 mA
Input current
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 5 KV

2.5.9. Digital Outputs (OUTO, OUT1, OUT2/Error, OUT3/ Ready, OUT5)

Min. | Typ. | Max. |Units

All outputs (OUTO, OUT1, OUT2/Error, TTL / CMOS / Open-collector / NPN
Mode compliance OUT3/Ready) 24V

Ready, Error Same as above + LVTTL (3.3V)

Not supplied (+V,oc floating or to GND) High-Z (floating)

Immediately OuUTO0, OUT1, OUT5 Logic “HIGH”

after power-up P N
Default state OUT2/Error, OUT3/ Ready Logic “LOW

OUTO0, OUT1, OUT2/Error, . »
Normal ouT5 Logic “HIGH
operation
OUT3/Ready Logic “LOW”

Logic “LOW”; output current = 0.5A 0.2 0.8

Logic “HIGH?; OUT2/Error, OUT3/ Ready | 2.9 3 3.3 \Y

output current

=0, no load OuTO, OUT1 4 4.5 5
Output voltage

Logic “HIGH”, external load to +V oc Vioe

Absolute maximum, continuous -0.5 Vi0ct0.5

T

Absolute maximum, surge (duration < 1S) -1 Viost+1

Logic “LOW”, sink current, continuous 0.5 A

Logic “LOW?”, sink current, pulse < 5 sec. 1 A
Output current Logic “HIGH", source OUT2/Error, 2 mA

current; external load OUT3/ Ready

to GND; Vour >= 2.0V | ouTO, OUT1 4 mA

Logic “HIGH”, leakage current; external

load to +V|_OG; VOUT = VLOG max = 40V 0.1 02 mA
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Minimum pulse width

TBD us

ESD protection

Human body model

2.5.10. 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 . v

Floating voltage (not connected) 4.4

T

Absolute maximum, surge (duration < 1S) -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 2 uS
ESD protection Human body model 5 KV
2.5.11. Encoder Inputs (A/A+, A-, B/B+, B-, Z/Z+, Z-)

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 L »

A/A+, B/B+ Logic “HIGH 1.8 \%
Floating voltage (not connected) 4.5
Logic “LOW” 1.2

Input voltage, single-ended mode o »

717+ Logic “HIGH 1.4 \Y
Floating voltage (not connected) 4.7

Input current, single-ended mode | L0gic "LOW”; Pull to GND 2.5 3 mA

AIA+, BIB+, 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 (A+ to GND, etc.) -7 +7
A+ to A-, B+ to B- 4.2 47

Input impedance, differential KQ
Z+to Z- 6.1 7.2

Input frequency Single-ended mode, Open-collector / NPN 0 500 KHz
Differential mode, or Single-ended driven by

Input frequency push-pull (TTL / CMOS) 0 10 MHz
Single-ended mode, Open-collector / NPN 1 uS

Minimum pulse width Differential mode, or Single-ended drivenby | . s
push-pull (TTL / CMOS)

' For full RS-422 compliance, 1200 termination resistors must be connected across the differential pairs, as close as possible to the

drive input pins. See Figure 3.21. Differential incremental encoder connection

© ElectroCraft 2013
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Absolute maximum values, continuous -7 +7

Input voltage, any pin to GND " \%
Absolute maximum, surge (duration < 1S) -11 +14

ESD protection Human body model 11 KV

2.5.12. Linear Hall Inputs (LH1, LH2, LH3)

Min. Typ. Max. | Units

Operational range 0 0.5+4.5 4.9
Input voltage Absolute maximum values, continuous -7 +7 \Y
Absolute maximum, surge (duration < 1S)T -1 +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 11 KV

2.5.13. Sin-Cos Encoder Inputs (Sin+, Sin-, Cos+, Cos-)

Min. Typ. Max. | Units

Input voltage, differential Sin+ to Sin-, Cos+ to Cos- 1 1.25 Vep
Operational range -1 2.5 4

Input voltage, any pin to GND Absolute maximum values, continuous -7 +7 \%
Absolute maximum, surge (duration < 1S)T -11 +14
Differential, Sin+ to Sin-, Cos+ to Cos- 4.2 4.7 KQ

Input impedance
Common-mode, to GND 2.2 KQ

Software selectable, for one sine/cosine

Interpolation Resolution . 2 10 bits

period

Sin-Cos interpolation 0 450 KHz
Frequency

Quadrature, no interpolation 0 10 MHz
ESD protection Human body model 11 KV

' For many applications, an 120Q termination resistor should be connected across SIN+ to SIN-, and across COS+ to COS-. Please
consult the feedback device datasheet for confirmation.
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2.5.14. Analog 0...5V Inputs (REF, FDBK)

Min. Typ. Max. | Units
Operational range 0 4.95
Input voltage Absolute maximum values, continuous -12 +18 \%
Absolute maximum, surge (duration < 1S)T +36
Input impedance To GND 30 KQ
Resolution 12 bits
Integral linearity 12 bits
Offset error 12 +10 bits
Gain error 1% | #3% | %FS'
Bandwidth (-3dB) Depending on software settings 0 1 KHz
ESD protection Human body model 5 KV

2.5.15. Axis ID Inputs (AxisID 0, AxisID 1, Axis ID 2)

Min. | Typ. | Max. | Units

External connections

7 levels

Not connected; Strap to GND;
Strap to +5V; 4.7KQ to GND;
4.7KQ to +5V; 22KQ to GND;

22KQ to +5V;
Pin current Use to size PCB tracks +0.5 mA
4.7KQ/22KQ resistor rating 3 mwW
4.7KQ/22KQ resistor tolerance 5 %
ESD protection Human body model 5 KV

2.5.16. RS-232

Min. | Typ. | Max. |Units

Standards compliance TIA/EIA-232-C

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

ESD protection Human body model +2 ‘ ‘ | KV

2.5.17. CAN-Bus

Min. | Typ. | Max. | Units

Standards compliance

1ISO11898, CiA-301v4.2 & 402v3.0

Bit rate Depending on software settings 125 1000 Kbps
1Mbps 25
800Kbps 50

Bus length 500Kbgs 100 m
< 250Kbps 250

Termination resistor

Between CAN-Hi, CAN-Lo

none on-board

Node addressing

Strapping option (AxisID0,1,2)

1+ 127 (CANopen); 1-195
& 255 (MPLCAN)

' “FS” stands for “Full Scale”
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ESD protection |Human body model | +15 | | | KV |

2.5.18. Supply Output (+5V)

Min. Typ. Max. | Units
+5V output voltage Current sourced = 250mA 4.8 5 5.2 \%
+5V output current 600 650 mA
Short-circuit protection NOT protected
Over-voltage protection NOT protected
ESD protection Human body model 1 ‘ ‘ | KV

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-A08V48x-PE drive is intended to be mounted vertically or horizontally on a motherboard
equipped with the recommended mating connectors, as specified in chapter 3.3. Several PRO-A08V48x-
PE drives can be hosted by a single motherboard.

3.1.1. Vertical Mounting

When PRO-A08V48x-PE is mounted vertically, its overall envelope (size) including the recommended
mating connector is shown in Figure 3.1. The use of a fixing case holding the drive is strongly
recommended, to avoid vibration and shock problems.

Figure 3.1 Overall dimensions using recommended mating connector

The ensemble motherboard + PRO-A08V48x-PE drive(s) can be cooled by natural convection. The
motherboard can be mounted horizontally or vertically. In both cases, the air temperature must not
exceed the limits indicated.

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 motherboard considerably larger than the size of the
hosted PRO-A08V48x-PE drives, it is recommended to provide ventilation holes also in the motherboard
PCB.

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-A08V48x-PE inside the limits
indicated. The spacing values may be reduced down to the mechanical tolerance limits of Figure 3.1.
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Figure 3.2 Recommended spacing for vertical mounting, worst case: non-metallic, closed box

For ventilation holes / slots that pierce a metallic wall also used for EMI shielding, the maximum slot
length d should be less than AM16, where A is the wavelength corresponding to maximum filtered
frequency (f;):
8
d < A _ 3-10
16  16-f;
If ventilation driven by natural convection is not enough to maintain the temperature surrounding the
PRO-A08V48x-PE drive(s) inside the limits indicated, then alternate forced cooling methods must be
applied.
For thermal calculations, each PRO-A08V48x-PE drive can be assumed to generate 1.5 Watt (= 5
BTU/hour) at idle, and up to TBD Watt worst case while driving a motor.

3.1.2. Horizontal Mounting

When PRO-A08V48x-PE is mounted horizontally, its overall envelope (size) including the recommended
mating connector is shown in Figure 3.3. The PRO-A08V48x-PE has 6 fixing tabs and one groove that
may be used to secure the drive. Figure 3.4 details the fixing tabs and groove position shown with red

arrows.

9.4 typ
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Figure 3.3 Overall dimensions for horizontal mounting
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Figure 3.4 Fixing tabs and groove position

Figure 3.5 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. Recommendations for their size and position
are presented in par.3.1.2.

Remark: In case of using a metallic box, with ventilation openings, all spacing values may be reduced
substantially. With proper ventilation, keep the air surrounding the PRO-A08V48x-PE inside the limits
indicated. The spacing values may be reduced down to the mechanical tolerance limits of Figure 3.1.
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5 min

4 min.

Figure 3.5 Recommended spacing for horizontal mounting, worst case: non-metallic, closed box

3.2. Motherboard PCB Design

The PRO-A08V48x-PE drive, when plugged vertically into the recommended mating connector, has the
following PCB footprint:

40.15

0 0000000000 O0OO0OO0OO0OO0OO0OO0OO0
0O 0 0O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0ODoO0o

0 0 O 0 O
O 0 0O 0 0 O
O 00000 O0OO0OO0OO0OO0OO0OO0O0OO0OO0OO0OO0OO0

0 0000000000000 O0O0OO0OCO0Oo
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Figure 3.6 PCB footprint of mating connector

It is recommended to use a multi-layer PCB for the motherboard, in order to have enough room for
routing all the 98 pins of the PRO-A08V48x-PE. Using a 2-layer PCB is possible when some of the PRO-
A08V48x-PE pins remain un-connected.

Below is a list of recommendations for the PCB design of the motherboard:

e Motor supply and motor outputs: use islands / areas of copper to escape connector area; this will
maximize current ca?ability. When using simple tracks, use at least 200mil cross section (150mil
track width for 10z/ft® copper thickness) — for PRO-A08V48x-PE.

e Motor supply and ground return tracks between PRO-A08V48x-PE and the nearby Vyor
decoupling capacitor are to be considered as EMI sources, and kept to a minimum length.

e Place the decoupling capacitors on Vyor and V o (see also 3.4.11. Power Supply Connection)
as close as physically possible to the PRO-A08V48x-PE, to minimize EM radiated emissions. For
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un-shielded applications (no metallic box) and typical EMC regulations, the spacing between
PRO-A08V48x-PE and capacitors must be less than 3 centimeters.

e In multi-axis applications (multiple PRO-A08V48x-PE drives on the same motherboard), it is
preferable to have a separate decoupling capacitor for each drive’'s Vyor. For Viog it is
acceptable to share one decoupling capacitor for two drives.

e For stringent EMI requirements, it may be necessary to add common-mode filtering on the motor
and/or logic supply inputs. Be sure to use 3-phase EMC filters, not 2-phase filters, in order to
fulfill the basic requirement of zero common-mode current through the filter. This is necessary
because the ground negative return is shared between Vyor and V og.

e Motor outputs shall be routed with parallel traces, and minimizing the loop area between these
tracks. Avoid placing components above or below the motor output tracks, as these components
may become effective antennas radiating EMI. If possible, route all 4 motor outputs in strip-line
configuration (above or below a ground plane).

e For stringent EMI requirements, it may be necessary to add common-mode inductors on the
motor outputs. Place these filters near the PRO-A08V48x-PE, not near the external connector, to
reduce radiation from the PCB tracks.

e Motor outputs must be separated from any nearby track (on the same layer) by a guard ring /
track / area connected to ground. It is recommended to use the same guarding precaution also
for tracks on nearby layers, i.e. use intermediate guard layer(s) connected to ground. The motor
outputs must be treated as first source of noise on the motherboard. Second source of noise is
the current flow between each PRO-A08V48x-PE and it's decoupling Vot capacitor.

e For best EMC performance, it is strongly recommended to provide an un-interrupted ground
plane on one of the inner layers.

o All GND pins of the PRO-A08V48x-PE are galvanically connected together on-board the PRO-
A08V48x-PE. If the motherboard provides an uninterrupted ground plane, it is recommended to
connect all GND pins to the ground plane, and use the ground plane to distribute GND wherever
needed. If the motherboard does not provide an uninterrupted ground plane, it is best to use each
GND pin for it's intended purpose, as described in par. 3.4.3. This will create local “star point”
ground connection on-board each PRO-A08V48x-PE. For a multi-axis motherboard with one
common power supply for all motors, each motor power supply return track shall be routed
separately for each PRO-A08V48x-PE, and star-point connected at the power supply terminal.

e The following signal pairs must be routed differentially, i.e. using parallel tracks with minimal loop
area: A+/Sin+ , A-/Sin- ; B+/Cos+ , B-/Cos- ; Z+, Z- ; CAN-Hi , CAN-Lo.

o CAN-Bus tracks must be routed with a bus topology, without branches / bifurcations, in a daisy-
chain fashion. The bus ends must be at the termination resistor(s) and/or external connectors.

o When using +5Vgoyr as supply for external devices (like encoders, Hall sensors, etc.) provide
extra filtering and protection: use series resettable (PTC) fuses to add short-circuit protection; use
transient absorbers to protect against ESD and over-voltage; add high-frequency filtering to
protect against external noise injected on +5Vgyr.

e The outer box / case / cabinet must be connected to the motherboard ground either galvanically
(directly) or through high-frequency decoupling capacitors, rated at an appropriate voltage.

WHEN PRO-A08V48x-PE IS SET IN MPLCAN MODE, IT

CAUTION! STARTS TO EXECUTE AUTOMATICALLY AT POWER
ON THE MPL APPLICATION FROM ITS EEPROM. ADD
ON THE MOTHERBOARD THE POSSIBILITY TO
DISABLE THIS FEATURE AS SHOWN PAR. 3.4.14. THIS
MIGHT BE NEEDED DURING DEVELOPMENT PHASE IN
CASE THE EEPROM CONTENT IS ACCIDENTALLY
CORRUPTED.
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CAUTION!

THE PRO-A08V48x-PE IS AN ELECTROSTATICALLY
SENSITIVE DEVICE, WHICH WILL BE DAMAGED BY
INCORRECT HANDLING. THEREFORE THE DRIVE
SHALL BE REMOVED FROM ITS ORIGINAL PACKAGE
ONLY IN AN ESD PROTECTED ENVIRONMENT !

© ElectroCraft 2013

27 PRO-A08V48-PE Technical Reference




3.3. Mating Connector

Connector | Description Manufacturer Part Number
PCle 8x vertical card edge Tyco 3-1775801-4
connector,1.0mm pitch, 2x49 contacts Samtec PCIE-098-02-F-D-TH

J1
PCle 8x horizontal card edge Tyco 1761465-3
connector,1.0 mm pitch, 2x49 contacts Samtec PCIE-098-02-F-D-RA

3.4. Connector and Connection Diagrams

3.4.1.

Connector Layout

J1 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHW [0

@HHHHHHHHHHFHHHHHHHHHHHHHHHHHHHHHUHHUHUHHHHHHHHHHHU J]
\

)
B1 B11 B12

J1 Top view
igi:; Bl - A —%“‘
B2 mme | |emm A —K
‘\H—Ou o B3 | |emm A3 ——X
~isD 0 B/ mmme | |emmm A ——X
AxisID 1 BS mmm) | wm—A5 Outt
AieD2 B6 | | e AG
Ref B7 | | <mmm A7 HHa\H
Foor BS e | |<emmm A3 a2
B9 mm— -mmm A9 Hals
#SVouto— e~ Blommmm-| | <emmmAL0
511‘- —,‘6\11 ——2045
Out3/Ready
o Bl [ AL |||
In1 Blommmm | -emm=AL3 A+fSin+
LSP Blammme| | <= /Ald B-/Cos-ILH2
LSN Blommms) | <AL Bt+/Cos+
In4/Enable Blommm | | wmmmALG Z-LH3
CAN-Lo Bl7 - | | <mmmm A7 7+
=0 Bl | | -<emmmAl8 AN
+Vlog<1ﬁ BlO - | | <mmmm A19
In7/Tmot BOmm— | <= A2 4““
AT Bl | | emmmA2] X
K B2 | |-e—p2) —X
V B2 e | | <emmmm 23 ———<
o B2/ | | <wmmm A4 ——K
B | | <wmmm A5 ——X
K Bommmm-| | <26 X
B27 < A27
B2 - | | < A28
B29 m— < /29
+Vmot B30 mmm- | | < A30 ‘\‘
B3] m— < A3]
B3 - | | < 32
B3 e | | < A33
X B | |34 X
B35 | | < A35
B36 m— < A36
MotC Sg; —_— gg MotD
B30 - | | < A39
B40 m— < AA0
B4l - | | <e— A4
X BA2 | | <em— AL X
B3 | | < A43
B4/ mmmn- | | <ammmm A4
MotA BiSmmm- | | < A5 MotB
B4 mmmm- | | ammmm AL
B47 - | | < ALT
B4 mmmm- | | ammmm A48
BAOmmm- | | <ammmm A9

Figure 3.7. PRO-A08V48x-PE PE drive connector J1
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3.4.2. Identification Labels

£
w
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i
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GO C OGN Jen e (I [[[Hﬂ[[ﬂﬁﬂﬂﬂ[[ﬂﬂﬂ]]ﬂ[[[ﬂ[[[ﬂ[[[ﬂﬂ J1
/ N
A side Idemﬁiﬁttir?n label Iderrt'rfii;ttir?n label B side

ElectroCraft erial number  ElectroCraft part number

Figure 3.8. PRO-A08V48x-PE Identification Labels
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3.4.3. J1 Connector pinout (A Side)
Connector description Pin Name Type Description
; P Incr. encoder B single-
Pin Name Type Description A6 B+/Cost | ended, or B+ diff. input, or
A1 GND . Return ground for analogue encoder Cos+
extension bus diff. input
Reserved for interface i
A2 reserved O / Incr. encoder Z- diff.
extensions’ i AT7 Z-/LH3 ! input, or linear Hall 3 input
A3 reserved O Reserved fgr interface Incr. encoder Z (index)
extensions’ A18 Z+ | single-ended, or Z+ diff.
A4 reserved | eR)iseirsYizgsf? rinterface gzllj\lt 5 -
. -Bus positive
; A19 Can-H /o ; ;
A5 reserved /O eRSZirSviggsf?r e an 'r'\l”e(d:?m'napt h'S(Jh) o
egative return (groun
5-36V 0.5A digital A20 GND " of the logic supply
A6 ouTt O output, NPN O.C. by Reserved for interface
/ TTL pull-up A21-22 reserved O oiensions’
Reserved for interface i
A7 reserved 1/O / ~ Reserved for interface
e)ftgns[onsT A23-26 reserved I P
A8 Hall 1 | Digital input Hall 1 A27-33  GND _ Negative return (ground)
sensor of the motor supply
A9 Digital input Hall 2
Hall 2 e A34  reserved - Reserved, not connected
-
i Digital input Hall 3 Brake resistor / Phase B-
A10 | - -
Hall 3 sensor A3S41 Br/B O for 2-ph steppers
5V supply for sensors
A11 +5Vour O internally generated A42  reserved - Reserved, not connected
A12 GND _ Return ground for Phase B for 3-ph motors,
sensors supply A43-49  BIA- o A-for2-phsteppers,
Incr. encoder A- diff. Motor- for DC brush
. input, or analogue motors
A13 A- [Sin- | encoder Sin- diff. T leave unconnected if interface extensions are not used
/LH1 input, or linear Hall 1
input
Incr. encoder A
single-ended, or A+
A14 Aé/_A:/ | diff. input, or
in analogue encoder
Sin+ diff. input
Incr. encoder B- diff.
input, or analogue
A15 B-Iﬁ(z)s/ I encoder Cos- diff.

input, or linear Hall 2
input
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3.4.4.

J1 Connector pinout (B Side)

Connector description Pin Name  Type Description
Pin Name  Type Description B13 INO | g—::;/r;l_%lltjarl)gggt
B1  232TX 0 .'?3'232.'3?“3 B14 IN1 | 5-36V digital input
ransmission 5-36V digital input
B2  232RX | RS-232 Data Reception B1S IN2LSP | Ul ﬁmit Sv‘;itch Input
Return ground for CAN- 5-36V digital input.
B GNP " Busand RS-232 pins B16  INSASN | Negativeglimit awitch input
5-36V 0.5A general- B17 IN4/ | 5-36V digital input. Drive
B4 ouTo o Purpose digital output, Enable enable input
NPN open-collector / TTL CAN-Bus negative line
pull-up B1§  Canlo VO (ominant low)
Axis ID/Address input. 7 B19 Yy | Positive terminal of the
B5 AxisID 0 I states: floating, s'trap to LoG logic supply: 9 to 36Vpc
GND or +5V, resistor 4K7 5-36V 0.5A digital output,
or 22K to GND or +5V B20  OUTS O \pNoO.C./TTL pull-up
Axis ID/Address input. 7 -
56 AisiD 1 | states: floating, strap to B21 IN7 | 5-36V digital input
GND or +5V, resistor 4K7 o B22 reserved - Do not connect
or 22K to GND or +5V Reserved for interface
Axis ID/Address input. 7 B23  reserved ' extensions’
. states: floating, strap to - iqital i
B7 AxsD2 1 GND or +5v, resistor 4K7 B24 N5 | Corer o
- e 22 D (Eh D arsd)) 5-36V digital input
3 Analogue input, 12-bit, 0- B25 IN& | General-purpose
5V. Used to read an
B8 REF | analog position, speed or B26  reserved - Res.e.rved, nqt connected
torque reference, or used B27-33 +Vior I Positive terminal of the
as general purpose motor supply: 11 to 50Vpc
analogue input B34  reserved - Reserved, not connected
Analogue input, 12-bit, 0- -
5V. Used to read an B35-41  C/B+ 0 gt}rafz(re 2(3 gﬁrsfie;;rgé?stors,
B9 FDBK | analogue position or B42
speed feedback (as reserved - Reserved, not connected
tacho), or used as general Phase A for 3-ph motors,
purpose analogue input } A+ for 2-ph steppers,
B10 45V o 5V output supply for /O B4349  A/A+ O Motor+ for DC brush
out usage motors
5-36V 0.5A drive error + . .
output, active low, NPN leave unconnected if interface extensions are not used
B11 OUT2/Error O  open-collector/TTL pull-
up. Also drives the red
LED
5-36V 0.5A drive ready
output, active low, NPN
B12 OUT3/Ready O open-collector/TTL pull-

up. Also drives the green
LED.
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3.4.5. Operation Mode and Axis ID Selection

3.4.5.1 Selection Levels on Axis ID Inputs

On PRO-A08V48x-PE the selection of the operation mode: CANopen or MPLCAN as also of the axis ID
number is done by setting different voltage levels on the inputs AxisID 0 (pin B5), AxisID 1(pin B6) and
AxisID 2 (pin B7). Each input can be set to one of the following 7 levels:

Level Connection needed

LO Connect input directly to ground (for example pin B3)
L1 Connect input through a 4.7KQ resistor to ground

L2 Connected input through a 22KQ resistor to ground
L3 Nothing connected — leave input open

L4 Connect input through a 22KQ resistor to +5Vdc (for
example pin B10)

L5 Connect input through a 4.7Kohm resistor to +5Vdc
L6 Connect input directly to +5V

The operation mode selection is done via AxisID 2:

e CANopen mode, if the input levels are: LO, L1 or L2
o MPLCAN mode, if the input levels are L3, L4, L5, L6

Figure 3.9 shows how to set the 7 levels on the AxisID 0 input and the resulting axis ID values when
AxisID 2 input level is set for CANopen operation. Table 3.1 shows how to set all possible values for axis
ID in this mode of operation.

Remarks:

1. AxisID value is computed with formula: 49 x AxisID2 + 7 x AxisID1 + AxisIDO, where each AxisID
can have one of the integer values: 0 to 6 (0 for LO, 1 for L1, 2 for L2, etc.)

2. If the resulting AxislD value is 0 (all 3 inputs are connected to GND), the axis ID will be set to
127. If the resulting AxislD is greater than 127, the axis ID will be set to 255.

3. If the AxisID is set to 255, the drive remains “non-configured” 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 messages
(including boot-up) is disabled.

Figure 3.10 shows how to set the 7 levels on the AxisID 0 input and the resulting axis ID values when
AxisID 2 input level is set for MPLCAN operation. Table 3.2. Axis ID setting in MPLCAN mode shows
how to set all possible values for axis ID in this mode of operation.

Remarks:

1. AxisID is computed with formula: 49 x (AxisID2 - 3) + 7 x AxisID1 + AxisIDO, where each AxisID
can have one of the integer values: 0 to 6 (0 for LO, 1 for L1, 2 for L2, etc.)
2. Ifthe resulting AxisID value is O, the axis ID will be set to 255
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Figure 3.9 Axis ID Setting Examples. CANopen mode
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Figure 3.10 Axis ID Setting Examples. MPLCAN mode
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3.4.5.2 Axis ID Settings

Table 3.1. Axis ID setting in CANopen mode

Axis | Axis | Axis ID Axis | Axis | AXis ID
ID 2 ID1 IDO CANopen ID2 | ID1 | IDO CANopen
LO LO LO 127 LO L5 L1 36
LO LO L1 1 LO L5 L2 37
LO LO L2 2 LO L5 L3 38
LO LO L3 3 LO L5 L4 39
LO LO L4 4 LO L5 L5 40
LO LO L5 5 LO L5 L6 41
LO LO L6 6 LO L6 LO 42
LO L1 LO 7 LO L6 L1 43
LO L1 L1 8 LO L6 L2 44
LO L1 L2 9 LO L6 L3 45
LO L1 L3 10 LO L6 L4 46
LO L1 L4 11 L0 L6 L5 47
LO L1 L5 12 LO L6 L6 48
LO L1 L6 13 L1 LO LO 49
LO L2 LO 14 L1 LO L1 50
LO L2 L1 15 L1 LO L2 51
LO L2 L2 16 L1 LO L3 52
LO L2 L3 17 L1 LO L4 53
LO L2 L4 18 L1 LO L5 54
LO L2 L5 19 L1 LO L6 55
LO L2 L6 20 L1 L1 LO 56
LO L3 LO 21 L1 L1 L1 57
LO L3 L1 22 L1 L1 L2 58
LO L3 L2 23 L1 L1 L3 59
LO L3 L3 24 L1 L1 L4 60
LO L3 L4 25 L1 L1 L5 61
LO L3 L5 26 L1 L1 L6 62
LO L3 L6 27 L1 L2 LO 63
LO L4 LO 28 L1 L2 L1 64
LO L4 L1 29 L1 L2 L2 65
LO L4 L2 30 L1 L2 L3 66
LO L4 L3 31 L1 L2 L4 67
LO L4 L4 32 L1 L2 L5 68
LO L4 L5 33 L1 L2 L6 69
LO L4 L6 34 L1 L3 LO 70
LO L5 LO 35 L1 L3 L1 71
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Axis | Axis | Axis ID AXis | Axis | AXis ID
ID2 | ID1|IDO CANopen ID2 | ID1|IDO CANopen
L1 L3 L2 72 L2 L1 L5 110
L1 L3 L3 73 L2 L1 L6 111
L1 L3 L4 74 L2 L2 LO 112
L1 L3 L5 75 L2 L2 L1 13
L1 L3 L6 76 L2 L2 L2 114
L1 L4 LO 77 L2 L2 L3 115
L1 L4 L1 78 L2 L2 L4 116
L1 L4 L2 79 L2 L2 L5 17
L1 L4 L3 80 L2 L2 L6 118
L1 L4 L4 81 L2 L3 LO 119
L1 L4 L5 82 L2 L3 L1 120
L1 L4 L6 83 L2 L3 L2 121
L1 L5 LO 84 L2 L3 L3 122
L1 L5 L1 85 L2 L3 L4 123
L1 L5 L2 86 L2 L3 L5 124
L1 L5 L3 87 L2 L3 L6 125
L1 L5 L4 88 L2 L4 LO 126
L1 L5 L5 89 L2 L4 L1 255
L1 L5 L6 90 L2 L4 L2 255
L1 L6 LO 91 L2 L4 L3 255
L1 L6 L1 92 L2 L4 L4 255
L1 L6 L2 93 L2 L4 L5 255
L1 L6 L3 94 L2 L4 L6 255
L1 L6 L4 95 L2 L5 LO 255
L1 L6 L5 96 L2 L5 L1 255
L1 L6 L6 97 L2 L5 L2 255
L2 LO LO 98 L2 L5 L3 255
L2 LO L1 99 L2 L5 L4 255
L2 LO L2 100 L2 L5 L5 255
L2 LO L3 101 L2 L5 L6 255
L2 LO L4 102 L2 L6 LO 255
L2 LO L5 103 L2 L6 L1 255
L2 LO L6 104 L2 L6 L2 255
L2 L1 LO 105 L2 L6 L3 255
L2 L1 L1 106 L2 L6 L4 255
L2 L1 L2 107 L2 L6 L5 255
L2 L1 L3 108 L2 L6 L6 255
L2 L1 L4 109
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Table 3.2. Axis ID setting in MPLCAN mode

AXxis | Axis | Axis ID AXis | Axis | Axis ID
ID2 | ID1 | IDO | MPLCAN ID2 | ID1 | IDO | MPLCAN
L3 LO LO 255 L3 L5 L2 37
L3 | LO | L1 1 13 | L5 | L3 38
L3 | LO | L2 2 13 | L5 | L4 39
L3 | LO | L3 3 13 | L5 | L5 40
L3 | LO | L4 4 13 | L6 | L6 41
L3 | LO | LS ) 13 | L6 | LO 42
L3 | LO | L6 6 13 | L6 | L1 43
L3 | L1 | LO I 13 | L6 | L2 44
Ls | L1 | L1 8 L3 | L6 | L3 45
L3 | L1 | L2 9 13 | L6 | L4 46
13 | L1 | L3 10 = e | e
13 | L1 | L4 11 3 |16 | Lo 18
13 | L1 | L5 12 YEBTREG o
13 | L1 | Le 13 4 o | L1 =0
13 | L2 | Lo 14 Y RETRELE =
13 | L2 | L1 15 4 Lo | L3 =
13 | L2 | L2 16 YRBTREY =
13 | L2 | L3 17 4 Lo | Ls 4
13 | L2 | L4 18 7w |G =
13 | L2 | L5 19 4 T 11 | Lo =5
13 | L2 | L6 20 T RBTRRT =
13 | L3 | Lo 21 VEBTEET =
L3 | L3 | L1 22 R BEREE =
13 | L3 | L2 23 VEETEEY 60
13 | L3 | L3 24 YR BERET e
13 | L3 | L4 25 VEBTEET 62
13 | L3 | L5 26 7 | =
13 | L3 | L6 27 VEETEEE o4
13 | L4 | Lo 28 TV RBCERE o=
L3 | L4 | L1 29 4 2 | L3 o6
13 | L4 | L2 30 Sl | =
13 | L4 | L3 31 4 12 | s o8
13 | L4 | L4 32 0 12 | 6 =
13 | L4 | L5 33 4 3 | Lo 20
13 | L4 | L6 34 VRRERRT o
13 | L5 | Lo 35 YEEEREE =
13 | Ls | L1 36 YRBEREE =
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Axis | Axis | Axis ID Axis | Axis | Axis ID
ID2 | ID1 | IDO | MPLCAN ID2 | ID1 | IDO | MPLCAN
L4 | L3 | L4 74 15 | L2 | L2 114
t: ::g ::g ;Z L5 | L2 | L3 115
T T oo = L5 | L2 | L4 116
4 | 12 | L2 79 L5 [ L2 | L6 118
v | T L5 | L3 [ Lo 119
4 | 14 | La o1 L5 | L3 | L 120
4 | 12 | L6 83 L5 | L3 | L3 122
VRS o L5 | L3 [ L4 123
4 | 15 | L1 o5 L5 | L3 | L5 124
4 | 15 | L3 87 L5 [ L4 | Lo 126
VR %5 L5 | L4 | Lt 127
4 | 15 | L5 59 L5 | L4 | L2 128
4 | 16 | Lo 91 L5 | L4 | La 130
VEREEEE % L5 | L4 | L5 131
4 | 16 | L2 93 L5 | L4 | L6 132
4 | 16 | La o5 L5 | L5 | L 134
VERERRE % L5 | L5 | L2 135
4 | 16 | L6 o7 L5 | L5 | L3 136
s | Lo | L1 99 L5 | L5 | L5 138
L5 | Lo | L2 100 L5 | L5 | 16 139
L5 | L0 | L3 101 L5 | L6 | LO 140
L5 | Lo | L4 102 Ls> | L6 | L1 141
L5 | L0 | L5 103 Ls | L6 | L2 142
L5 | L0 [ L6 104 L5 | L6 | L3 143
L5 | L1 | Lo 105 L> | L6 | L4 144
L5 | L1 [ L 106 L5 | L6 | LS 145
L5 | L1 | L2 107 Ls | L6 | L6 146
L5 | L1 | L3 108 L6 | Lo | LO 147
L5 | L1 | L4 109 L6 | LO | LT 148
L5 | L1 | L5 110 L6 | L0 | L2 149
L5 | L1 | L6 111 L6 | L0 | L3 150
L5 | L2 [ Lo 112 L6 | LO | L4 151
L5 | L2 | L1 113 L6 | LO | LS 152
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Axis | Axis | Axis ID AXxis | Axis | Axis ID
ID2 | ID1 | IDO | MPLCAN ID2 | ID1 | IDO | MPLCAN
L6 | LO | L6 153 L6 | L4 | LO 175
L6 | L1 LO 154 L6 | L4 | L1 176
L6 | L1 L1 155 L6 | L4 | L2 177
L6 | L1 L2 156 L6 | L4 | L3 178
L6 | L1 | L3 157 L6 | L4 | L4 179
L6 | L1 L4 158 6 | L4 | L5 180
L6 | L1 L5 159 6 | L4 | Le 181
L6 | L1 L6 160 L6 | L5 | LO 182
L6 L2 LO 161 L6 L5 L1 183
L6 | L2 | L1 162 L6 | L5 | L2 184
L6 | L2 | L2 163 L6 | L5 | L3 185
L6 | L2 | L3 164 6 | L5 | L4 186
L6 | L2 | L4 165 L6 | L5 | L5 187
L6 | L2 | L5 166 L6 | L5 | L6 188
L6 | L2 | L6 167 L6 | L6 | LO 189
L6 | L3 | LO 168 L6 | L6 | L1 190
L6 L3 L1 169 L6 L6 L2 191
L6 | L3 | L2 170 L6 | L6 | L3 192
L6 | L3 | L3 171 6 | L6 | L4 193
L6 | L3 | L4 172 6 | L6 | L5 194
L6 | L3 | L5 173 L6 | L6 | L6 195
L6 | L3 | L6 174
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PRO-AD8V48-PE

3.4.6. 24V Digital I/O Connection
24V 1/0 Connection
J1
Vi
B19 [—o 4V,
INO
r 5 B13
IN1 B14 +3.3V
— IN#Enable | g4z +3.3V 4.7K
—2 IN2/LSP B15
2 IN3/LSN —
Inputs —0 816 10K J—
IN5 B24
2 IN6 B25 I
— IN7
L 5 B21
L GND B3 Red LED
or —>———9
50V max ] LOAD OUT2/Error | piy
f L‘.ﬁax 1K
—
Green LED E
BV A7 470R +V..;,.EK
LoAD OUT3/Ready Bi2
0.5 Amax 1K
—
J1
1K
+5V 470R Ve
LOAD
Qutputs ouTo B4
05 A max Em 1K
+5V 470R +Vigo "
LOAD OUT1 A6 ' '
Dm“ "K
e
+5V 470R v |
‘ Lo OUuTs 820 » »
05 Amax E 1K
—3
1K
+3.3V]
Figure 3.11. 24V Digital I/O connection
Remarks:

Controller

1. Connect the external load to the external supply +V o for using the 24V outputs
2. The maximum sink current is 0.5A continuous, up to 1A pulsed for less than 5 seconds
3. The inputs are compatible with NPN type outputs (input must be pulled to GND to change its

default state)

4. The outputs are compatible with NPN type inputs (load is tied to common +V, g, output pulls to
GND when active and is floating when inactive)

© ElectroCraft 2013
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3.4.7. 5V Digital I/0 Connection
5V IO Connection PRO-AQ8VA48-PE
J1
f INO
B13
N1 B14 +3.3v
2 . _IN4Enable | g4z 33V, ATK
2 IN2/LSP B15 ) I-:'I
—0 [—
IN3/LSN —
Inputs < t—0 IN5 B16 10K — f
B24
2 NG I
| 5 B25
IN7 B21
—0
£ GND B3 Red LED
- y . . l Y 470 Vo
B1p  LOAD" - LOAD out2iError | oo Q
f VT [ 1K =
L 06Amax . - max. 2m.§.l. ey o
TR Green LED =
B3 reen
. T 5V 77 470R v S
LOAD", LOAD', OUT3/Read
i — SRR — 2 B12 &
© 0SAmax max. 2mA: .—-1K
o GND J1
B3
e +5V 470R W 1«
3 B LOAD LOAD:. ouTO B4 I l
8\ wev_ [ : 1K
L DS5Amax . max. 4mA; p—
GND
B3 T
) 5V 470R A T
P LOAD- LOAD- ouT1
810 ; =)
e — S — & A
L 05Amax - ", | max. 4mA; L
7 GND
B3
- - 5V 470R e |
: LOAD" - LOAD- =
\ e e B20
L 05Amax ;L Max dmA: LIS
S —
B3
+5Y, 1K
ow” [ * b
N
iy ==
Figure 3.12. 5V Digital I/O connection
Remarks:

1. The inputs are compatible with TTL(5V), LVTTL(3.3V), CMOS and open collector outputs
2. The outputs are compatible with TTL (5V) inputs
3. The output loads can be individually and independently connected to +5V or to GND.
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3.4.8. Analog Inputs Connection

3.4.8.1 0-5V Input Range

gnalog !cr_"lputs PRO-A08V48-PE
onnection
J1
+5VouTt 810 |-V
. 10K
Ref 0+5Y Low-Pass
- <4 B8 !
1000+1KQ & ESD
GND
B3 1 20K L 5
J1 2
€
o
+5VouTt 810 oY o
. 10K
. . FBDK 0+5V . Low-Pass|
100Q+1KO| |+ B9 ' & ESD
GND
B3 1 20K L
+3.3V

Figure 3.13. 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 3.14.

3.4.8.2 +/- 10V to 0-5V Input Range Adapter
sy From PRO-A08V48-PE

< Pin B10
15K
10 = a0k .
« MV 05V . To PRO-A08V48-PE
10V — B8 or B9
H-10V GND  From PRO-A08V48-PE
— ) Pin B3

Figure 3.14. +/-10V to 0-5V adapter
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3.4.8.3

a)

b)

3.4.9.
3.49.1

Recommendation for wiring

If the analog signal source is single-ended, use a 2-wire twisted shielded cable as follows: 1%
wire connects the live signal to the drive input; 2" wire connects the source ground to the drive
ground; shield will be connected to the drive ground terminal.

If the analog signal source is differential and the signal source ground is isolated from the drive
GND, use a 2-wire twisted shielded cable as follows: 1** wire connects the source plus (positive,
in-phase) to the drive analog input; 2" wire connects the source minus (negative, out-of-phase)
to the drive ground (GND). Shield is connected only at the drive side, to the drive GND, and is left
unconnected at the source side.

If the analog 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 source plus (positive, in-
phase) to the drive analog input; 2" wire connects the source ground to the drive ground (GND);
shield is connected only at the drive side, to the drive GND, and is left unconnected at the source
side. The source minus (negative, out-of-phase) output remains unconnected.

Motor connections

Brushless Motor connection

PRO-A08V48-PE

Brushless motor connection

4-phase Inverter
Ve

o a1 l Q3! Qs Q%
GND
< T T -
B43-B49 B
A43-Ad0 - c
B35-B41 J
A27-A33 1 Qz |— 04i3|— Q6 |— QaiaL
. B
Currents
L ¥ Info
Controller

Figure 3.15. Brushless motor connection
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3.4.9.2 2-phase Step Motor connection

2-phase step motor connection

PRO-AO8V48-PE

4-phase Inverter
M q Voo
a a3 as o7 GND
A;élL 4 H WL
B43-B49 A
B+
A43-A49 ] B
B35-B41 4 | f
A35-Ad1 a2 | o ]|_ o | o |
A27-A33 1
-
Currents
1 coil per phase ¥ g Info
Controller
Figure 3.16. 2-phase step motor connection, one coil per phase
Al+ =
Al+
A2+ B43-Bag | ALA*
Al-
- A2+
& B/A-
—> I L A2
Ad3-A49
Bi+ . B1+ | pasgqq | C/B*
B2+ B35-B41 | —— B1-
B2+
B1-
B2>{ A35-A41 e A35-Ad1
2 coils per phase 2 coi!_s per phase
in parallel in series
connection connection
[A1+A2+ A1-A2-B1+ B2+ B1-B2- | | A1+ A1- A2+ A2- B1+ B1- B2+ B2- |
Step Step
MOTOR MOTOR

Figure 3.17. 2-phase step motor connection, two coils per phase
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3.4.9.3 3-Phase Step Motor connection

3-phase step motor connection PRO-A08V48-PE

4-phase Inverter

- M

B43-B49 B
A43-A49 — ¢

_ ]
I < I

A27-A33

.

Currents
Info

1 coil per phase 4 E:

Controller

Figure 3.18. 3-phase step motor connection

© ElectroCraft 2013 46 PRO-A08V48-PE Technical Reference



3.4.9.4 DC Motor connection

DC motor connection PRO-AO8V48-PE

4-phase Inverter

" T o VDC
Q1 Q3 Q5 | Q7
GND
HMOW W WD
B43-B49 A-
B/A- a3ady | S
Q2 L mial\ o] Q&il
%AZT-A33 1
- -
: o _,:Shield Currents
| ra— | s A Info
DC Controller
MOTOR

Figure 3.19. DC Motor connection

3.4.9.5 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-A08V48x-PE 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-A08V48x-PE 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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3.4.10. Feedback connections

3.4.10.1 Single-ended Incremental Encoder Connection

/

MOTOR

Shield

Single-ended encoder
connection

PRO-AO8V48-PE

J1
GND A2 L
+5V +5Y
ot Al o
. +5V
+/Sin+
A/A+/Sin Ald 2.2K
Not connected | A13 TER O
+1.7V
oy
B/B+/Cos+ *
os Al6 2.2K
Not connected § A15 K
+1.7V
+5V
ZiZ +
A18 2.28
Not connected | A17 TR O
- +1.7V

VARVAR Y/

Controller

Figure 3.20. Single-ended incremental encoder connection

5

+3.3V
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3.4.10.2 Differential Incremental Encoder Connection

MOTOR

ENCODER

Differential encoder
connection

PRO-A08V48-PE

- Shield J1
GND Al2
+ L +5V
SVour A1 2
. +5Y
A/A+Sint A4 1 22K
A-/Sin-/LH1 _[;
A13
120R 3.6K 7V O
terminator )
_ B/B+/Cos+ A6 [ 72K v by
’—|=.7 ©
B-/Cos-[LH2 A5 Oj_ E
120R 3.6K o
terminator L=_° .7 [&]
+5%
ZIZ + A8 L 22K
Z-[LH3 _[
120R A17 36K O
terminator .7V J_~,
+3.3V

Figure 3.21. Differential incremental encoder connection

Remark: 120Q (0.25W) terminators are required for long encoder cables, or noisy environments.
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3.4.10.3 Digital Hall Connection

Hall connection PRO-A08V48-PE
J1 Internally
+/yY generated
+5Vour Y a1q |—o +5Y +3.3Vo0
GND i
Az 3x47K N
Hall1 2
AB >
2 =
Hall A8 g
O
Hall3 A10
Ix4 7K
I11 o+

<
0]
_|
O
X
Hall

Figure 3.22. Digital Hall connection
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3.4.10.4 Linear Hall Connection

Linear Hall connection PRO-A08VvA48-PE
J1
GND A12 *
e 3x 3.6K
A- [ Sin-/ LH1 A3
L.
B-/Cos-/LH2| .. Low-pass Q@
— & ESD S
Z-/ LH3 =
1 c
AT 8
+5V
+5Vout A1 5
Internally
generated
—_ +3.3V
/ 5
I
MOTOR =
@
=]
\ =
Figure 3.23. Linear Hall connection
51 PRO-A08V48-PE Technical Reference
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3.4.10.5 Sine-Cosine Analog Encoder Connection

Sine-Cosine Connection PRO-A08V48-PE
J1
+5VouT
A11 Fo+5v +5V
2x22K
120R -
AJA+Sin+ terminator, A4 g
o
. .
A-/Sin-/LH1 A13 =
=]
B/B+/Cos+ A6 2
B-/Cos-/LH2 @
(]
120R A1S
terminator
GND A12 ol
| Shield

Figure 3.24. Sine-Cosine analog encoder connection

3.4.10.6 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-A08V48x-PE (using the GND pin) or the encoder / motor.
Do not connect the shield at both ends.

c) If the PRO-A08V48x-PE 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 yF, rated at
6.3V.
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3.4.11. Power Supply Connection
3.4.11.1 Supply Connection

Power supply connection PRO-A08V48-PE
J1
+Viog » +av - +3-3VL E’
. B19 " oo " e N2
7.38V = =
-l- GND A DC bC E
L Az L il 4| S
+Vmot § me7maz|

L

9. 38V —
-L 1T I GND ¥ azr-a33

0.2 A max W +5VouTY 411,810

J1

4-phase Inverter
1

:19.' o3 l o | 5

1 i

i

£l

I

(53} g ok [+

2

Figure 3.25. Supply connection

3.4.11.2 Recommendations for Supply Wiring

Always provide a nearby capacitor on the motor supply lines. The capacitor should be located within
10cm of the PRO-A08V48x-PE edge connector, max. 20cm. The minimum recommended capacitance is
470uF for PRO-A08V48x-PE, always rated at the appropriate voltage.

Use short, thick wires between the PRO-A08V48x-PE 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 2,200uF (rated at
an appropriate voltage) right on the terminals of the PRO-A08V48x-PE.

© ElectroCraft 2013 53 PRO-A08V48-PE Technical Reference



3.4.11.3 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 39V, the drive over-voltage protection is triggered and the drive power stage is
disabled. In order to avoid this situation you have 2 options:

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:

2x E,,

=112 2
UMAX _UNOM

where:

Umax = 39V is the over-voltage protection limit

Unow is the nominal motor supply voltage

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

1 9 9 t.o
— d*“M
Ey = E(JM +J )@y +(my +m )9 = Nogar) — 3IRenty — Te
N J \ J
- ~ v ~ —~ Y Y
Kinetic energy Potential energy Copper losses Friction losses

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

Wwn — 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/s?]
hinitiar — initial system altitude [m]
hina — final system altitude [m]
Iy — motor current during deceleration [Agus/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 Wy 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 Rgg between phase BR/B- (pins A25-A28) and ground (pins
A23+A24+B23+B24), and activate the software option of dynamic braking (see below).

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 MotionPRO / PROconfig.
The braking will occur when DC bus voltage increases over Ugrake- 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 E,, but can help reducing the brake resistor size.
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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 lpgax = 10A

2. to sustain the required braking power:

1a)2 2
Em _EC(UMAX ~Ubrake )

PBR = "
d
where C is the capacitance on the motor supply (external), i.e:
2
RpR < UBRAKE
2xPgRr
3. to limit the average current below the drive nominal current lyom=4A
P t
RgRr > BR * 14

2
teycLE xINyom
where tcycie is the time interval between 2 brakes in case of repetitive moves.

2
PgR xt U
4. to be rated for an average power Pay = TBR*!d anda peak power Ppgak = MAX
teycLE RBR

Remarks:
2

U
1. If Umax > —BRAKE ¢ braking power Pgr must be reduced by increasing either t;— the time to
lPEAK  2xPBR
decelerate or C — the external capacitor on the motor supply
PBR * tg UéRAKE , ’
2. If ) > either the braking power must be reduced (see Remark 1) or
teycLE XINOM 2xPgR
teyeLe — the time interval between braking cycles must be increased

THE BRAKE RESISTOR MAY HAVE HOT SURFACES

BHARIEL DURING OPERATION.

© ElectroCraft 2013 55 PRO-A08V48-PE Technical Reference



3.4.12. Serial RS-232 connection

3.4.12.1 Serial RS-232 connection

RS-232 connection PRO-AO8VAS-PE
J1
GND B3 = E
232Tx B1 ©
RS-232 =
232Rx | g, Transceiver 5
&

+3.3V

Figure 3.26. Serial RS-232 connection

3.4.12.2 Recommendation for wiring

a) If you build the serial cable, you can use a 3-wire shielded cable with shield connected to BOTH
ends. Do not use the shield as GND. The ground wire (pin B3 of J1) must be included inside the
shield, like the 232Rx and 232Tx signals

b) Always power-off all the PRO-A08V48x-PE supplies before inserting/removing the RS-232 serial
connector

c) Do not rely on an earthed PC to provide the PRO-A08V48x-PE GND connection! The drive must
be earthed through a separate circuit. Most communication problems are caused by the lack of
such connection
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3.4.13. CAN-bus connection

3.4.13.1 CAN connection

CAN connection PRO-AQO8V48-PE
To Previous Node
J1 +By
| 1 _
CAN_Hi A19 g
CAN Lo % -g
- B18 5
&)
GND J-
B3
L CAN transceiver
+3.3V
To Next Node
Figure 3.27. CAN connection
Remarks:

1. The CAN network requires a 120-Ohm terminator. This is not included on the board.
Figure 3.28 shows how to connect it on your network

2. CAN signals are not insulated from other PRO-A08V48x-PE circuits.
3.4.13.2 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) When using a printed circuit board (PCB) motherboard based on FR-4 material, build the CAN

network using a pair of 12mil (0.012”) tracks, spaced 8 to 10mils (0.008"...0.010”) apart, placed
over a local ground plane (microstrip) which extends at least 1mm left and right to the tracks.

c) Whenever possible, use daisy-chain links between the CAN nodes. Avoid using stubs. A stub is a
"T" connection, where a derivation is taken from the main bus. When stubs can’t be avoided keep
them as short as possible. For 1 Mbit/s (worst case), the maximum stub length must be below 0.3
meters.

d) The 120Q termination resistors must be rated at 0.2W minimum. Do not use winded resistors,
which are inductive.
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i CAN_Hi
PRO-AOSV48PE | Node | CAN_Lo A
AXISID=1 A [cAN GND
120R
X 8%, 0.25W
i CAN_Hi
PRO-ADSV4S-PE | po0e | CAN Lo
AXSID=2 1 B [can_GND
&
E
-
! X v
; CAN_Hi -~
PRO-AO8V48-PE | Node |CAN Lo
AXISID=3 | C =
; CAN_GND
PC L
Host Address = 255
120R
5%, 0.25W
i CAN_Hi
PRO-AOBV48-PE | pode | CAN Lo . ¥
AXISID=255 | 7 CAN GND

Figure 3.28. Multiple-Axis CAN network
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3.4.14. Removal from Autorun Mode

When PRO-A08V48x-PE is set in MPLCAN operation mode, it enters by default after power on in Autorun
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 remove the drive from Autorun, you have 2 ways:
a) Software - by writing value 0x0001 in first EEPROM location, from address 0x4000;

b) Hardware — by temporary connecting all digital Hall inputs to GND, during the power on for about
1s (until the green led is turned on), as shown in Figure 3.29. 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.

Connection for Non-Autorun PRO-AO8V48-PE

J1 +5V +3.3V0
GND -
ML sxemk & &
e
Hall1 J— @
AB o E‘
Hall2 =
- A9 — s
Q
Hall3 10
3x4.7K

I11 o<

Figure 3.29. Temporary connection during power-on to remove the drive from Autorun mode
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4. Step 2. Drive Setup

4.1. Installing PROconfig

PROconfig is a PC software platform for the setup of the ElectroCraft drives. PROconfig is part of the
ElectroCraft Motion PRO Suite is available as part of a PRO Series Drive Evaluation Kit. PROconfig
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.

PROconfig can be installed independently or together with the MotionPro Developer 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 PROconfig

Using PROconfig 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 connected to the PC via one of the above
options from point 1.

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

PROconfig 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.

PROconfig 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
PROconfig it is also possible to retrieve the complete setup information from a drive previously
programmed.

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

= Use a CANopen master to control the PRO-A08V48x-PE 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

PROconfig 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.

B, PROcanfy | [E=ST0N
Seup Communication View  Help

0O &

@
X
W

Programmable Servo Drives

SNLLGME [Furmean v FS06F

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, PROconfig 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, PROconfig 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,, 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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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 an ElectroCraft drive, plus several predefined control panels customized for

the product selected.
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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
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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.

4.2.3. Download setup data to drive/motor

+
Dovwnload to

Press the Download to Drive/Motor button Lz ity 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

DEvE
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.

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

4.2.4. 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.
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4.3. Changing the drive Axis ID

Drive Setup - L lﬂz_,'
Guideline aszistant Cantrol mode External reference
Next ‘ {* Pasition " No * ‘sz Setup
Step1.  Inthe <<Control mode>> group box, select what do » " Speed " Analogue [ Incremental Encoder m
wou want to cantrol: position, speed or tarque. In the T [ Automatically activated after Pawer On Help
<< Commutation method> > group box, choose sinusoidal or HIGHE, -
trapezoidal mode. The trapezoidal mode iz possible only if your A d Commutation f“EthUd
mator iz equipped with digital Hall sensars. el " Trapezoidal * Sinuzoidal M Otor I
Az 1D zelection h
~ Dirive: Info ¥ Set/ charge axiz D |1 - Setup

- ——
CaMbus Pratections
[V Baudate FAw default CAMopen settings... [W Cier current
5 " e ator current » |53 A -
Drive operetion parameters w
l__ - Dietect v Caontral ermar
Power supply |24 W ehec s 05 i =
Current limit B.37 'y - e . .
Current cortroller - : 105 1P
™ Mo te
kp [1.4245 5 i
ki |0 76367 Tune & Test Ower current |5.37 A - for |14 = =
ol External brake resistor
) [~ Connected 50 W
E04.24 I 41 P
AR31E Inputz polarity :
Enable Limit switch+ Limit switch- | Tupe

Active high [Dpen/Mo connection) { ¥ el

. . Active low [Connected to GND) { o ' o

Software limit switches

Pasition contraller [~ Restrict mcwement between:
Kp [15.8 Integral fimit |10 4 - H3RE70.91: | rat 536970.912 ot
ki |67 Focdr .’ 0 [hoceleration) | gy oa0
eedfonwar
kd 90534 ] [Speed] &+ Move til aigned with phase & Current used [ of ’Tm
k.d filker {U.' " BLDC with Hall sensors nominal current) =

T b Tt " FMSM with Hall sensors Tirme to align on phasss |1 5 -
une & Tes :

(" Maotionless start [encoder only)

The axis ID of a PRO-A08V48x-PE drive can be set in 3 ways:
= Hardware (H/W) — according with AxislID inputs levels as described in par. 3.4.5)

= 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
set with CAN communication “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) 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 inputs levels. If the drive | set in CANopen mode and the Axis ID is over 127 it is
converted into 255 and the drive enters in CAN communication “non-configured” mode
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b)

d)

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 inputs levels

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 inputs levels

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 inputs levels

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

a)

b)

Connect the drive via a serial RS232 link to a PC where PROconfig or MotionPro Developer are
installed

With the drive powered, open PROconfig 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 PROconfig or MotionPro Developer menu command Communication |
Scan Network fo 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-A08V48x-PE 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)

c)

d)

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

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.

If the setup table is invalid, there is no previous CAN rate set from a valid setup table or by a
CANopen master, with f/w default value which is 500kbs
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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 raw. 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 than 4 hexadecimal digits are shown, the value must be right
justified. For example 92 represent 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 PRO EEPROM Programmer tool, which comes with PROconfig but may also be
installed separately. The PRO 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-A08V48x-PE CANopen execution)

The PRO-A08V48x-PE 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 ElectroCraft PRO Series CANopen Programming (Document No. A11226).

5.1.1. CiA-301 Application Layer and Communication Profile Overview

The PRO-A08V48x-PE 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-A08V48x-PE 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-A08V48x-PE supports both
SYNC consumer and producer.

= Time Stamp Object (TIME)
The Time Stamp Object is supported by the PRO-A08V48x-PE 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-A08V48x-PE 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-
A08V48x-PE: 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-A08V48x-PE 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-A08V48x-PE 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-A08V48x-PE 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 PROgramming Language (MPL) built
into the PRO-A08V48x-PE, 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 PROconfig or MotionPro
Developer and an RS-232 link between your PC and anyone 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, ElectroCraft Document Number A11235 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-volatie EEPROM memory of an PRO-
A08V48x-PE 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.

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 PROgramming Language Overview

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

=  Set various motion modes (profiles, PVT, PT, electronic gearing or camming1, etc.)

' Optional for PRO-A08V48 CANopen execution
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= Change the motion modes and/or the motion parameters
= Execute homing sequences1
=  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 I/O and analog 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.

5.2.2. Installing MotionPro Suite

MotionPro Suite is an integrated development environment for the setup and motion programming of
ElectroCraft programmable 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.

MotionPRO Suite, including the fully functional version of PROconfig, is 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.

5.2.3. Getting Started with MotionPro Suite

Using MotionPro Suite you can quickly do the setup and the motion programming of a 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 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 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 Suite 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 Suite works with projects. A project contains one or several Applications.

! The customization of the homing routines is available only for PRO-A08V48 CAN execution
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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 PROgramming Language) program, which is executed by the drives/motors built-in
motion controller.

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.

T MotonPRO Deveioper — e — | T

Pro Communication  View Help

D . X =)

ELECTROCRAFT, ///
PRO===ec<

—_—

Programmable Servo Drives

Ready Online |AxisID 255 S/N LL6943  [Firmware. F508F

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.
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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).

' MoionPRO Developer

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 it's 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

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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This opens 2 setup dialogues: for Motor Setup and

for Drive Setup (same like on PROconfig) 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.

Press the Download to Drive/Motor button

Download to
Drive/Motor

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.

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
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5.2.3.4 Program motion

In the project window left side, select “M Motion”, for motion programming. This automatically activates
the Motion Editor.

I Projet =N o
AAMY I DF @MWt Nt 2 e ¢ | a
= i Untitled [ Main [
=] Untitled Application
5 Setup
= M Motion

[in Heming Modes

[B1 Functiens

31 Interrupts

[t CAM Tables

[ 1=]

The Motion Editor offers you the possibility to program all the motion sequences using high level
dialogues which automatically generate the corresponding MPL instructions. Therefore with Motion Editor
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 2procedures1. The MPL program may also include cam tables used for electronic
camming applications”.

When activated, Motion Editor 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
text included in a file, but a motion object. Therefore with the Motion Editor 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 Editor 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 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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= 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 Suite 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
PRO 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

5.3. Combining CANopen /or other host with MPL

Due to its embedded motion controller, an PRO-A08V48x-PE 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 PRO
Series CANopen Programming (Document No. A11226) manual. All features presented below require
usage of MotionPro Developer as 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-A08V48x-PE is treated like a standard CANopen drive, whose setup is done using
PROconfig.

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

With ElectroCraft programmable 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 procedures1, 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-A08V48x-PE offers others motion modes like?: electronic gearing, electronic camming, external
modes with analog or digital reference etc. When electronic camming is used, the cam tables can be
loaded in the following ways:

! 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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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.

5.3.4. Customizing the Homing Procedures

The PRO-A08V48x-PE 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 sub tree, 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 programmable 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.

All ElectroCraft's MPL Motion Libraries for PCs are provided with PROconfig.

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 programmable 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.

All ElectroCraft's MPL Motion Libraries for PLC are provided with PROconfig.

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 IU and a specific scaling factor. This chapter presents the drive internal units
and their relation with the international standard units (SI).

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.
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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:
2xm

Load _Position[SI] = - x Motor _ Position[IU]
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. 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 position in Sl units is:

For rotary motors: Load _Position[SI] = L x Motor _ Position[lU]
resolution x Tr
For linear motors: Load_Position[SI] = w 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 Sl 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:
2xm

Load _ Position[rad] = - x Load _ Position[IU]
4 xNo _encoder _lines

where:

No_encoder_lines — is the encoder number of lines per revolution

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

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

Load _ Position[SI] = 2x 7 x Motor _ Position[IU]
No _usteps xNo _stepsx Tr

'SI units for position are: [rad] for a rotary movement, [m] for a linear movement
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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 PROconfig.

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 _ Position[SI] = - x Motor _ Position[IU]
4xNo _encoder _linesx Tr

where:
No_encoder_lines — is the motor encoder number of lines per revolution
Tr — transmission ratio between the motor displacement in S| units and load displacement in S| 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 S| units is:
2xm

Load _Position[SI] = - x Load _ Position[IU]
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

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 _Position[SI] = _ 2xm , «Motor _Position[IU]
4xEnc _ periods x Interpolation x Tr

For linear motors:

Encoder _accuracy _ \1otor  Position[iU]

Load _ Position[SI] = .
Interpolation x 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

' S| units for position are [rad] for a rotary movement , [m] for a linear movement
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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 _Speed[SI] = - x Motor _ Speed][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”

6.2.2. 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 _Speed[SI] = : x Motor _ Speed[lU]
resolutionx Trx T

Pole_Pitch
resolutionxTrxT

For linear motors: Load_Speed[Sl] = xMotor_Speed[IU]

where:
resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in S| 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”

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 _Speed[Sl] = . xLoad _Speed[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”
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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 Speed[SI] = -
4096 x Tacho _gainxTr

x Motor _ Speed][IU]

where:

Analog_Input_Range — is the range of the drive analog 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 usteps / (slow loop sampling period). The correspondence with the
load speed in Sl units is:
2XT

Load _Speed[SI] = x Motor _ Speed[lU]
No_pustepsxNo _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 PROconfig.

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 _Speed[rad/s] = - xLoad _Speed[lU]
4xNo _encoder _linesxT

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”.

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:

' S| units for speed are [rad/s] for a rotary movement, [m/s] for a linear movement
2 S| units for speed are [rad/s] for a rotary movement , [m/s] for a linear movement
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Load _Speed[SI] = 2xT x Motor _ Speed[IU]
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”.

6.2.7. 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:

Load _Speed[SI] = _ 2xm : x Motor _ Speed][IU]
4 xEnc _periods x Interpolation x Tr x T

For linear motors:

Encoder _accuracy x Motor _ Speed[lU]

Load _Speed[Sl] = ;
Interpolationx 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 SlI
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. Acceleration units

The internal acceleration units are internal position units / (slow loop sampling period)2 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)z. The correspondence
with the load acceleration in Sl units is:
. 2XT .
Load _ Acceleration[SI] = x Motor _ Acceleration[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”
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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 _ Acceleration[SI] = x Motor _ Acceleration[|U]
resolutionx Trx T

For linear motors:

Pole_Pitch

Load_Acceleration[Sl] = >
resolutionxTrxT

xMotor_Acceleration[IU]

where:
resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in S| 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])

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

The internal acceleration units are encoder counts / (slow loop sampling period)z. The motor is rotary and
the transmission is rotary-to-rotary. The correspondence with the load acceleration in Sl units is:
Load _ Acceleration[SI] = 2xm xLoad _ Acceleration[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”

6.3.4. 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:
Load _Acceleration[SI] = 2xm x Motor _ Acceleration[lU]

No _ustepsxNo _stepsxTrxT

where:

' S| units for acceleration are [rad/s?] for a rotary movement, [m/s?] for a linear movement
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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 PROconfig.

Tr — transmission ratio between the motor displacement in S| 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 S| units is:

For rotary-to-rotary transmission:
2XT

Load _ Acceleration[SI] = xLoad _ Acceleration[lU]
4xNo _encoder _lines x T2

For rotary-to-linear transmission:

Encoder _

Load _ Acceleration[m/ 32] = Tzaccuracy xLoad _ Acceleration[lU]

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 S| 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”.

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

The internal acceleration units are motor encoder counts / (slow loop sampling period)z. The transmission
is rotary-to-rotary. The correspondence with the load acceleration in Sl units is:
Load _ Acceleration[SI] = 2x7 x Motor _ Acceleration[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 S| 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)z. The
correspondence with the load acceleration in Sl units’ is:

For rotary motors:

1 . . )
S| units for acceleration are [rad/s?] for a rotary movement, [m/s?] for a linear movement
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Load _ Acceleration[SI] = 2xn x Motor _ Acceleration[lU]

4 xEnc _periods x Interpolationx Trx T

For linear motors:

Encoder _accuracy

Load _ Acceleration[SI] = x Motor _ Acceleration[IU]

Interpolationx 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 S| units and load displacement in SI
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. Jerk units

The internal jerk units are internal position units / (slow loop sampling period)3 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)3. The correspondence with the
load jerk in SI units' is:

Load _Jerk[SI] = 2x 7 x Motor _ 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 S| 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”

6.4.2. Brushless motor with linear Hall signhals

The internal jerk units are counts / (slow loop sampling period)s. 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: Load _ Jerk[SI] = 2xm x Motor _ Jerk[IU]

resolutionx Trx T

Pole_Pitch
resolutionx Trx T3

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

where:

' S| units for jerk are [rad/s’] for a rotary movement, [m/s°] for a linear movement
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resolution — is the motor position resolution
Tr — transmission ratio between the motor displacement in S| 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])

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

The internal jerk units are encoder counts / (slow loop sampling period)3. 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 «Load _Jerk[IU]

4xNo _encoder _lines x T3

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)3. The correspondence with the load
jerkin Si units’is:

Load _ Jerk[SI] = 2xm xMotor _ Jerk[IU]

No _ usteps xNo _steps x Tr x T3

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 PROconfig.

Tr — transmission ratio between the motor displacement in S| 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)3. The transmission is rotary-
to-rotary. The correspondence with the load jerk in Sl units is:
Load _ Jerk[SI] = 2xm «Load _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”.

' S| units for jerk are [rad/s’] for a rotary movement, [m/s?] 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)3. The correspondence with
the load jerk in Sl units is:

2XT

Load _Jerk[SI] = x Motor _ Jerk[IU]

4xNo __encoder _linesx Tr x T3

where:

No_encoder_lines — is the motor encoder number of lines per revolution

Tr — transmission ratio between the motor displacement in S| 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] = 2% 1 x Motor _ Jerk[IU]

4 xEnc _periods x Interpolationx Trx T
Encoder _accuracy

For linear motors: Load _Jerk[SI] = x Motor _ Jerk[IU]

Interpolation x Tr x T3

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 SI
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”

6.5. Current units

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

in [A] is:

2 x|peak
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.

© ElectroCraft 2013 88 PRO-A08V48-PE Technical Reference



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

Voltage command[V] = ———— x Voltage command[lU]
65534

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:

Voltage command[V] = 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 Voltage command[IU]

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 _measured[V] = VdcMaxMeasurable x Voltage _ measured[IU]

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

6.8. Time units

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

Time[s] =T x Time[lU]

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.
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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 Si
units’ is:
2XT

Motor _ Position[SI] = - x Motor _ Position[lU]
4 xNo _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 _ Position[SI] = & x Motor _ Position[lU]
resolution

For linear motors: Motor_Position[SI] = m xMotor_Position[IU]
resolution

where:

resolution — is the motor position resolution
Pole_Pitch — is the magnetic pole pitch NN (distance expressed in [m])
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 usteps. The correspondence with the motor position in Si
units’ is:
2xm

Motor _ Position[SI] = x Motor _ Position[lU]
No _usteps 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 PROconfig.

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.

'SI units for motor position are: [rad] for a rotary motor, [m] for a linear motor
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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:
2XT

Motor _ Position[SI] = - x Motor _ Position[IU]
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 _Position[SI] = - 2xn —— x Motor _ Position[IU]
4 xEnc _ periods x Interpolation

For linear motors:

Encoder _accuracy . . _ Position[IU]

Motor _ Position[SI] = ;
Interpolation

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

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:
2XT

For rotary motors: Motor _Speed[SI] = - x Motor _ Speed[lU]
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:
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For rotary motors: Motor _Speed[SI] = & x Motor _ Speed[lU]
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 Si

units' is:

Analogue _Input _Range
4096 x Tacho _gain

Motor _ Speed[SI] = xMotor _ Speed[lU]

where:

Analog_Input_Range — is the range of the drive analog 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]

6.12.4. DC brushed motor with tacho on motor

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

Analogue _Input _Range

Motor _ Speed[SI] = -
4096 x Tacho _gain

xMotor _ Speed[lU]

where:

Analog_Input_Range — is the range of the drive analog 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 usteps / (slow loop sampling period). The correspondence with
the motor speed in Sl unitsis:
2xT

Motor _ Speed[SI] = x Motor _ Speed[lU]
No _pusteps xNo _stepsxT

where:

' S| units for motor speed are [rad/s] for a rotary motor, [m/s] for a linear motor
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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 PROconfig.

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:
2XTm

Motor _ Speed[SI] = , x Motor _ Speed[lU]
4xNo_encoder _linesxT

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”.

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 _Speed[SI] = : 2x 7 - x Motor _ Speed[lU]
4xEnc _periods x Interpolation x T

For linear motors:

Encoder _ accuracy xMotor _ Speed][IU]

Motor _Speed[SI] = ;
Interpolationx 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 SI
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”

© ElectroCraft 2013 93 PRO-A08V48-PE Technical Reference



7. Memory Map

PRO-A08V48x-PE has 2 types of memory available for user applications: 1Kx16 SRAM and 4Kx16 serial

E’ROM.

The SRAM memory is mapped in the address range: 9000h to 9FFFh. 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 4FFFh. 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
4FFFh

5000h
Reserved

8FFFh

MPL Programs

9000h

SRAM memory

9FFFh

Data acquisitions
and
cam tables at runtime

/'

Figure 7.1. PRO-A08V48x-PE-CAN Memory Map
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