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Original Instructions
For the purposes of compliance with the EU Machinery Directive 2006/42/EC, the English version of this manual is the Original Instructions. Manuals
in other languages are Translations of the Original Instructions.
Documentation
Manuals are available to download from the following locations: http://www.drive-setup.com/ctdownloads

The information contained in this manual is believed to be correct at the time of printing and does not form part of any contract. The manufacturer
reserves the right to change the specification of the product and its performance, and the contents of the manual, without notice.
Warranty and Liability

In no event and under no circumstances shall the manufacturer be liable for damages and failures due to misuse, abuse, improper installation, or
abnormal conditions of temperature, dust, or corrosion, or failures due to operation outside the published ratings. The manufacturer is not liable for
consequential and incidental damages. Contact the supplier of the dive for full details of the warranty terms.

Environmental policy
Control Techniques Ltd operates an Environmental Management System (EMS) that conforms to the International Standard ISO 14001.

Further information on our Environmental Policy can be found at: http://www.drive-setup.com/environment

Restriction of Hazardous Substances (RoHS)

The products covered by this manual comply with European and International regulations on the Restriction of Hazardous Substances including EU
directive 2011/65/EU and the Chinese Administrative Measures for Restriction of Hazardous Substances in Electrical and Electronic Products.

Disposal and Recycling (WEEE)

When electronic products reach the end of their useful life, they must not be disposed of along with domestic waste but should be recycled
by a specialist recycler of electronic equipment. Control Techniques products are designed to be easily dismantled into their major
component parts for efficient recycling. The majority of materials used in the product are suitable for recycling.

mmmmm  Product packaging is of good quality and can be re-used. Large products are packed in wooden crates. Smaller products are packaged
in strong cardboard cartons which have a high recycled fibre content. Cartons can be re-used and recycled. Polythene, used in protective
film and bags for wrapping the product, can be recycled. When preparing to recycle or dispose of any product or packaging, please
observe local legislation and best practice.

REACH legislation

EC Regulation 1907/2006 on the Registration, Evaluation, Authorisation and restriction of Chemicals (REACH) requires the supplier of an article to
inform the recipient if it contains more than a specified proportion of any substance which is considered by the European Chemicals Agency (ECHA)
to be a Substance of Very High Concern (SVHC) and is therefore listed by them as a candidate for compulsory authorisation.

Further information on our compliance with REACH can be found at: http://www.drive-setup.com/reach

Registered Office

Nidec Control Techniques Ltd

The Gro

Newtown

Powys

SY16 3BE

UK

Registered in England and Wales. Company Reg. No. 01236886.

Copyright

The contents of this publication are believed to be correct at the time of printing. In the interests of a commitment to a policy of continuous development
and improvement, the manufacturer reserves the right to change the specification of the product or its performance, or the contents of the guide, without
notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any form or by any means, electrical or mechanical including
photocopying, recording or by an information storage or retrieval system, without permission in writing from the publisher.

Copyright © January 2018 Nidec Control Techniques Ltd

Drive Firmware: 01.17.00.00 onwards
Ethernet Firmware: 02.02.02.00 onwards

For patent and intellectual property related information please go to: www.ctpatents.info.
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How to use this guide

This guide is intended to be used in conjunction with the appropriate Power Installation Guide. The Power Installation
Guide gives information necessary to physically install the drive. This guide gives information on drive configuration,
operation and optimization.

NOTE

There are specific safety warnings throughout this guide, located in the relevant sections. In addition, Chapter 1 Safety
information contains general safety information. It is essential that the warnings are observed and the information
considered when working with or designing a system using the drive.

This map of the user guide helps to find the right sections for the task you wish to complete, but for specific information,
refer to Contents on page 4:

Programming
and Troubleshooting
commissioning

Quick Start /

bench testing Familiarisation

System design

1 Safety information

2 Product information

3 Mechanical installation

4 Electrical installation

5 Getting started

6 Basic parameters

7 Running the motor

8 Optimization

9 Communication

10 NV media card operation

11 Onboard PLC

12 Advanced parameters

13 Diagnostics

14 UL listing information
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EU Declaration of Conformity

Nidec Control Techniques Ltd
The Gro

Newtown

Powys

SY16 3BE

UK

This declaration is issued under the sole responsibility of the manufacturer. The object of the declaration is in conformity with the relevant European
Union harmonization legislation. The declaration applies to the variable speed drive products shown below:

Model number Interpretation Nomenclature aaaa - bbc ddddde

aaaa Basic series M100, M101, M200, M201, M300, M400, M600, M700, M701, M702, M708, M709, M751, M753, M754,
F300, H300, E200, E300, HS30, HS70, HS71, HS72, M000, RECT

bb Frame size 01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11

c Voltage rating 1=100V,2=200V,4=400V,5=575V,6 =690 V

ddddd Current rating Example 01000 = 100 A

o Drive format A=6P Rectif!gr + Inverter (internal choke), D = Inverter, E = 6P Rectifier + Inverter (external choke),
T = 12P Rectifier + Inverter (external choke)

The model number may be followed by additional characters that do not affect the ratings.

The variable speed drive products listed above have been designed and manufactured in accordance with the following European harmonized
standards:

EN 61800-5-1:2007 Adjustable speed electrical power drive systems - Part 5-1: Safety requirements - Electrical, thermal and energy
EN 61800-3: 2004+A1:2012 Adjustable speed electrical power drive systems - Part 3: EMC requirements and specific test methods
EN 61000-6-2:2005 Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for industrial environments

Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standard for industrial

EN 61000-6-4: 2007+ A1:2011 .
environments

Electromagnetic compatibility (EMC) - Part 3-2: Limits for harmonic current emissions (equipment input current

EN 61000-3-2:2014 <16 A per phase)

Electromagnetic compatibility (EMC) - Part 3-3: Limitation of voltage changes, voltage fluctuations and flicker in
EN 61000-3-3:2013 public, low voltage supply systems, for equipment with rated current <16 A per phase and not subject to
conditional connection

EN 61000-3-2:2014 Applicable where input current < 16 A. No limits apply for professional equipment where input power >1 kW.

These products comply with the Restriction of Hazardous Substances Directive (2011/65/EU), the Low Voltage Directive (2014/35/EU) and the
Electromagnetic Compatibility Directive (2014/30/EU).

(g wlliak

G Williams
Vice President, Technology
Date: 6th September 2017

These electronic drive products are intended to be used with appropriate motors, controllers, electrical protection components and other
equipment to form complete end products or systems. Compliance with safety and EMC regulations depends upon installing and
configuring drives correctly, including using the specified input filters.

The drives must be installed only by professional installers who are familiar with requirements for safety and EMC. Refer to the Product
Documentation. An EMC data sheet is available giving detailed information. The assembler is responsible for ensuring that the end product
or system complies with all the relevant laws in the country where it is to be used.
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EU Declaration of Conformity (including 2006 Machinery Directive)

Nidec Control Techniques Ltd
The Gro

Newtown

Powys

SY16 3BE

UK

This declaration is issued under the sole responsibility of the manufacturer. The object of the declaration is in conformity with the relevant Union
harmonization legislation. The declaration applies to the variable speed drive products shown below:

Model No. Interpretation Nomenclature aaaa - bbc ddddde
. ) M600, M700, M701, M702, M708, M709, M751, M753, M754, F300, H300, E200, E300, HS70, HS71, HS72,

aaaa Basic series

MO000, RECT
bb Frame size 01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11
c Voltage rating 1=100V,2=200V,4=400V,5=575V,6 =690 V
ddddd Current rating Example 01000 = 100 A

. A = 6P Rectifier + Inverter (internal choke), D = Inverter, E = 6P Rectifier + Inverter (external choke),

e Drive format o

T = 12P Rectifier + Inverter (external choke)

The model number may be followed by additional characters that do not affect the ratings.

This declaration relates to these products when used as a safety component of a machine. Only the Safe Torque Off function may be used
for a safety function of a machine. None of the other functions of the drive may be used to carry out a safety function.

These products fulfil all the relevant provisions of the Machinery Directive 2006/42/EC and the Electromagnetic Compatibility Directive (2014/30/EU).
EC type examination has been carried out by the following notified body:

TUV Rheinland Industrie Service GmbH The harmonized standards used are shown below:
Am Grauen Stein EC type-examination certificate numbers:
Germany

Notified body identification number: 0035

EN 61800-5-1:2016 Adjustable speed electrical power drive systems - Part 5-2: Safety requirements - Functional

EN 61800-5-1:2016

(in extracts) Adjustable speed electrical power drive systems - Part 5-1: Safety requirements - Electrical, thermal and energy

EN 61800-3: 2004+A1:2012 | Adjustable speed electrical power drive systems - Part 3: EMC requirements and specific test methods

EN ISO 13849-1:2015 Safety of Machinery, Safety-related parts of control systems, General principles for design

EN 62061:2005 + AC:2010 Safety of machinery, Functional safety of safety related electrical, electronic and programmable electronic control
+ A1:2013 + A2:2015 systems

IEC 61508 Parts 1 - 7:2010 | Functional safety of electrical/ electronic/programmable electronic safety-related systems

Person authorised to complete the technical file:
P Knight

Conformity Engineer

Newtown, Powys, UK

~i
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DoC authorised by:

G. Williams

Vice President, Technology
Date: 6th September 2017
Place: Newtown, Powys, UK

IMPORTANT NOTICE

These electronic drive products are intended to be used with appropriate motors, controllers, electrical protection components and other
equipment to form complete end products or systems. It is the responsibility of the installer to ensure that the design of the complete
machine, including its safety-related control system, is carried out in accordance with the requirements of the Machinery Directive and any
other relevant legislation. The use of a safety-related drive in itself does not ensure the safety of the machine. Compliance with safety and
EMC regulations depends upon installing and configuring drives correctly, including using the specified input filters. The drive must be
installed only by professional installers who are familiar with requirements for safety and EMC. The assembler is responsible for ensuring
that the end product or system complies with all relevant laws in the country where it is to be used. For more information regarding Safe
Torque Off, refer to the Product Documentation.
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Safety Product Mechanical Electrical Getting Basic Running Obtimization Drive NV Media Card | Onboard | Advanced Diagnostics UL
[MICHUENTLM  information installation installation started parameters the motor P communication Operation PLC parameters 9 information
1.5 Electrical hazards

1  Safety information
1.

1  Warnings, Cautions and Notes

A Warning contains information which is essential for
avoiding a safety hazard.
| WARNING|

WARNING

A Caution contains information which is necessary for
avoiding a risk of damage to the product or other equipment.

NOTE

A Note contains information which helps to ensure correct operation of
the product.

1.2 Important safety information. Hazards.

Competence of designers and
installers

This guide applies to products which control electric motors either
directly (drives) or indirectly (controllers, option modules and other
auxiliary equipment and accessories). In all cases the hazards
associated with powerful electrical drives are present, and all safety
information relating to drives and associated equipment must be
observed.

Specific warnings are given at the relevant places in this guide.

Drives and controllers are intended as components for professional
incorporation into complete systems. If installed incorrectly they may
present a safety hazard. The drive uses high voltages and currents,
carries a high level of stored electrical energy, and is used to control
equipment which can cause injury. Close attention is required to the
electrical installation and the system design to avoid hazards either in
normal operation or in the event of equipment malfunction. System
design, installation, commissioning/start-up and maintenance must be
carried out by personnel who have the necessary training and
competence. They must read this safety information and this guide
carefully.

1.3  Responsibility

It is the responsibility of the installer to ensure that the equipment is
installed correctly with regard to all instructions given in this guide. They
must give due consideration to the safety of the complete system, so as
to avoid the risk of injury both in normal operation and in the event of a
fault or of reasonably foreseeable misuse.

The manufacturer accepts no liability for any consequences resulting
from inappropriate, negligent or incorrect installation of the equipment.

1.4 Compliance with regulations

The installer is responsible for complying with all relevant regulations,
such as national wiring regulations, accident prevention regulations and
electromagnetic compatibility (EMC) regulations. Particular attention
must be given to the cross-sectional areas of conductors, the selection
of fuses or other protection, and protective ground (earth) connections.

This guide contains instructions for achieving compliance with specific
EMC standards.

All machinery to be supplied within the European Union in which this
product is used must comply with the following directives:

2006/42/EC Safety of machinery.
2014/30/EU: Electromagnetic Compatibility.

The voltages used in the drive can cause severe electrical shock and/or
burns, and could be lethal. Extreme care is necessary at all times when
working with or adjacent to the drive. Hazardous voltage may be present
in any of the following locations:

* AC and DC supply cables and connections
*  Output cables and connections
* Many internal parts of the drive, and external option units

Unless otherwise indicated, control terminals are single insulated and
must not be touched.

The supply must be disconnected by an approved electrical isolation
device before gaining access to the electrical connections.

The STOP and Safe Torque Off functions of the drive do not isolate
dangerous voltages from the output of the drive or from any external
option unit.

The drive must be installed in accordance with the instructions given in
this guide. Failure to observe the instructions could result in a fire
hazard.

1.6  Stored electrical charge

The drive contains capacitors that remain charged to a potentially lethal
voltage after the AC supply has been disconnected. If the drive has been
energized, the AC supply must be isolated at least ten minutes before
work may continue.

1.7 Mechanical hazards

Careful consideration must be given to the functions of the drive or
controller which might result in a hazard, either through their intended
behaviour or through incorrect operation due to a fault. In any application
where a malfunction of the drive or its control system could lead to or
allow damage, loss or injury, a risk analysis must be carried out, and
where necessary, further measures taken to reduce the risk - for
example, an over-speed protection device in case of failure of the speed
control, or a fail-safe mechanical brake in case of loss of motor braking.

With the sole exception of the Safe Torque Off function, none of the
drive functions must be used to ensure safety of personnel, i.e.
they must not be used for safety-related functions.

The Safe Torque Off function may be used in a safety-related
application. The system designer is responsible for ensuring that the
complete system is safe and designed correctly according to the
relevant safety standards.

The design of safety-related control systems must only be done by
personnel with the required training and experience. The Safe Torque
Off function will only ensure the safety of a machine if it is correctly
incorporated into a complete safety system. The system must be subject
to a risk assessment to confirm that the residual risk of an unsafe event
is at an acceptable level for the application.

1.8 Access to equipment

Access must be restricted to authorized personnel only. Safety
regulations which apply at the place of use must be complied with.

1.9 Environmental limits

Instructions in this guide regarding transport, storage, installation and
use of the equipment must be complied with, including the specified
environmental limits. This includes temperature, humidity,
contamination, shock and vibration. Drives must not be subjected to
excessive physical force.

1.10 Hazardous environments

The equipment must not be installed in a hazardous environment (i.e. a
potentially explosive environment).
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Optimization

Drive
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communication Operation

Onboard
PLC

Advanced
parameters

uL

Diagnostics information

1.1 Motor

The safety of the motor under variable speed conditions must be
ensured.

To avoid the risk of physical injury, do not exceed the maximum specified
speed of the motor.

Low speeds may cause the motor to overheat because the cooling fan
becomes less effective, causing a fire hazard. The motor should be
installed with a protection thermistor. If necessary, an electric forced vent
fan should be used.

The values of the motor parameters set in the drive affect the protection
of the motor. The default values in the drive must not be relied upon. Itis
essential that the correct value is entered in the Motor Rated Current
parameter.

1.12 Mechanical brake control

Any brake control functions are provided to allow well co-ordinated
operation of an external brake with the drive. While both hardware and
software are designed to high standards of quality and robustness, they
are not intended for use as safety functions, i.e. where a fault or failure
would result in a risk of injury. In any application where the incorrect
operation of the brake release mechanism could result in injury,
independent protection devices of proven integrity must also be
incorporated.

1.13  Adjusting parameters

Some parameters have a profound effect on the operation of the drive.
They must not be altered without careful consideration of the impact on
the controlled system. Measures must be taken to prevent unwanted
changes due to error or tampering.

114  Electromagnetic compatibility (EMC)

Installation instructions for a range of EMC environments are provided in
the relevant Power Installation Guide. If the installation is poorly
designed or other equipment does not comply with suitable standards for
EMC, the product might cause or suffer from disturbance due to
electromagnetic interaction with other equipment. It is the responsibility
of the installer to ensure that the equipment or system into which the
product is incorporated complies with the relevant EMC legislation in the
place of use.
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2 Product information

21 Introduction
Universal AC and servo drive
This product family consists of Unidrive M700, Unidrive M701 and Unidrive M702, these deliver maximum machine performance.

Common features (Unidrive M700, 701 and 702)

* Universal high performance open and closed loop control for induction, servo, permanent magnet and linear motors
»  Automation and motion option module for direct migration of SyPTPro / SM-Applications programs

*  Onboard IEC 61131-3 programmable automation and motion control

*  Flexibility with speed and position measurement, supporting multiple devices and all common interfaces
* NV Media Card for parameter copying and data storage

Optional features (Unidrive M700, 701 and 702)

* Select up to three option modules including programmable automation and motion control.

Unidrive M700

» Ethernet fieldbus communications

* Single channel Safe Torque Off (STO) input

Unidrive M701

* Provides a direct replacement / upgrade for Unidrive SP

» EIA 485 serial communications interface

» Single channel Safe Torque Off (STO) input

Unidrive M702
* Ethernet fieldbus communications
» Dual channel Safe Torque Off (STO) input

2.2 Model number
The way in which the model numbers for the Unidrive M700 range are formed is illustrated below:

Figure 2-1 Model number

Identification Label
Derivative Electrical Specifications rf(;‘:"“‘:’t Configuration* Reserved| [D i Cust Code| Optional Build
_T A A 4 4 A
Product Line
700 - Ethernet .
701 - EIA 485 Conformal Coating:
702 - Ethernet, 2 x STO 0 = Standard
I nan:
1=1P20 / NEMA 1
Voltage Rating: Brake Transistor:
2-200 V (200 - 240 + 10 %) B = Brake
4-400 V (380 - 480 + 10 %) - N = No
5-575V (500 - 575 + 10 %) ing:
6-690 V (500 - 690 + 10 %) Cooling:
A = Air
Current Rating: Customer Code:
Heavy Duty current rating x 10 00 = 50 Hz
01=60Hz
Power Format: Documentation:
A-AC in AC out (with internal choke) 0 - Supplied separately
D - DC in AC out (Inverter) 1 - English
C -AC in DC out (Rectifier) 2 - French
E - AC in AC out (without internal choke) 3 - ltalian
T-AC in AC out (12P Rectifier plus Inverter, 4 - German
5 - Spanish
Configuration:
1 - Standard
U - No Control
M - Master
F - Follower

* Only shown on Frame size 9, 10 and 11 identification label.

NOTE

For simplicity a Frame 9 drive with no internal choke (i.e. model 09xxxxxxE) is referred to as a Frame 9E and a Frame 9 drive with an internal choke
(i.e. model 09xxxxxxA) is referred to as a Frame 9A. Any reference to Frame 9 is applicable to both sizes 9E and 9A.
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2.3 Ratings

The drive is dual rated.

The setting of the motor rated current determines which rating applies -
Heavy Duty or Normal Duty.

The two ratings are compatible with motors designed to IEC60034.
The graph aside illustrates the difference between Normal Duty and
Heavy Duty with respect to continuous current rating and short term
overload limits.

Normal Duty

For applications which use Self ventilated (TENV/TEFC) induction
motors and require a low overload capability, and full torque at low
speeds is not required (e.g. fans, pumps).

Self ventilated (TENV/TEFC) induction motors require increased
protection against overload due to the reduced cooling effect of the fan

at low speed. To provide the correct level of protection the 12t software
operates at a level which is speed dependent. This is illustrated in the
graph below.

NOTE

The speed at which the low speed protection takes effect can be
changed by the setting of Low Speed Thermal Protection Mode
(04.025). The protection starts when the motor speed is below 15 % of
base speed when Pr 04.025 = 0 (default) and below 50 % when
Pr04.025 = 1.

Motor 12t protection is fixed as shown below and is compatible with:
» Self ventilated (TENV/TEFC) induction motors

iy

It protection operates in this reg|on

Motor total +
current (Pr 04.001)
as a percentage
of motor rated

current
100% e
70%
Max. permissible
continuous
current

— Pr04.025 =0
Pr 04.025 = 1

Motor spe;d asa
percentage of base speed

15% 50% 100%

Available output
current Overload limit -
A

Heavy Duty

Maximum
continuous
current (above
50% base
speed) -
Normal Duty

Overload limit -
Normal Duty

Maximum
continuous
current -
Heavy Duty

Motor rated
current set

Normal Dut'y in the drive

Heavy Duty - with high
overload capability

| Heavy Duty (default)

For constant torque applications or applications which require a high
overload capability, or full torque is required at low speeds (e.g. winders,
hoists).

The thermal protection is set to protect force ventilated induction motors
and permanent magnet servo motors by default.

NOTE

If the application uses a self ventilated (TENV/TEFC) induction motor
and increased thermal protection is required for speeds below 50 %
base speed, then this can be enabled by setting Low Speed Thermal
Protection Mode (04.025) =

Operation of motor Pt protection ‘

Motor 1%t protection defaults to be compatible with:
* Forced ventilation induction motors
* Permanent magnet servo motors

il

It protection operates in this reglon

Motor total t
current (Pr 04.001)
as a percentage
of motor rated

current
100% i
/, P
70% [~

Max. permissible
continuous
current

m— Pr 04.025 =0

----- Pr 04.025 =1

Motor spe;d asa
percentage of base speed

50% 100%
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24 Operating modes
The drive is designed to operate in any of the following modes:
1. Open loop mode

Open loop vector mode

Fixed V/F mode (V/Hz)

Quadratic V/F mode (V/Hz)
2. RFC-A

With position feedback sensor

Without position feedback sensor (Sensorless)
3. RFC-S

With position feedback sensor

Without position feedback sensor (Sensorless)

4. Regen mode

241 Open loop mode

The drive applies power to the motor at frequencies varied by the user. The motor speed is a result of the output frequency of the drive and slip due
to the mechanical load. The drive can improve the speed control of the motor by applying slip compensation. The performance at low speed depends
on whether V/F mode or open loop vector mode is selected.

Open loop vector mode
The voltage applied to the motor is directly proportional to the frequency except at low speed where the drive uses motor parameters to apply the
correct voltage to keep the flux constant under varying load conditions.

Typically 100 % torque is available down to 1 Hz for a 50 Hz motor.
Fixed V/F mode

The voltage applied to the motor is directly proportional to the frequency except at low speed where a voltage boost is provided which is set by the
user. This mode can be used for multi-motor applications.

Typically 100 % torque is available down to 4 Hz for a 50 Hz motor.

Quadratic V/IF mode

The voltage applied to the motor is directly proportional to the square of the frequency except at low speed where a voltage boost is provided which is
set by the user. This mode can be used for running fan or pump applications with quadratic load characteristics or for multi-motor applications. This
mode is not suitable for applications requiring a high starting torque.

242 RFC-A mode

Rotor Flux Control for Asynchronous (induction) motors (RFC-A) encompasses closed loop vector control with a position feedback device

With position feedback

For use with induction motors with a feedback device installed. The drive directly controls the speed of the motor using the feedback device to ensure
the rotor speed exactly as demanded. Motor flux is accurately controlled at all times to provide full torque all the way down to zero speed.

Without position feedback (Sensorless)

Sensorless mode provides closed loop control without the need for position feedback by using current, voltages and key motor parameters to
estimate the motor speed. It can eliminate instability traditionally associated with open loop control such as operating large motors with light loads at
low frequencies.

2.4.3 RFC-S mode

Rotor Flux Control for Synchronous (permanent magnet brushless) motors (RFC-S) provides closed loop control with position feedback device.

With position feedback
For use with permanent magnet brushless motors with a feedback device installed.

The drive directly controls the speed of the motor using the feedback device to ensure the rotor speed is exactly as demanded. Flux control is not
required because the motor is self excited by the permanent magnets which form part of the rotor.

Absolute position information is required from the feedback device to ensure the output voltage is accurately matched to the back EMF of the motor.
Full torque is available all the way down to zero speed.

Without position feedback
For use with permanent magnet brushless motors without a feedback device installed.

Flux control is not required because the motor is self excited by the permanent magnets which form part of the rotor.
Full torque is available all the way down to zero speed, with salient motors.

244 Regen mode

For use as a regenerative front end for four quadrant operation.

Regen operation allows bi-directional power flow to and from the AC supply. This provides far greater efficiency levels in applications which would
otherwise dissipate large amounts of energy in the form of heat in a braking resistor.

The harmonic content of the input current is negligible due to the sinusoidal nature of the waveform when compared to a conventional bridge rectifier
or SCR/thyristor front end.

Contact the supplier of the drive for further information.
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|
2.5 Compatible position feedback devices
Table 2-1 Supported feedback devices
Encoder type Pr 3.038 setting
Quadrature incremental encoders with or without marker pulse AB (0)

Quadrature incremental encoders with UVW commutation signals for absolute position for permanent magnet motors

with or without marker pulse AB Servo (3)

Forward / reverse incremental encoders with or without marker pulse FR (2)

Forward / reverse incremental encoders with UVW commutation signals for absolute position for permanent magnet

motors with or without marker pulse FR Servo (5)

Frequency and direction incremental encoders with or without marker pulse FD (1)

Frequency and direction incremental encoders with UVW commutation signals for absolute position for permanent

magnet motors with or without marker pulse FD Servo (4)
Sincos incremental encoders SC (6)

Sincos incremental with commutation signals SC Servo (12)
Heidenhain sincos encoders with EnDat comms for absolute position SC EnDat (9)
Stegmann sincos encoders with Hiperface comms for absolute position SC Hiperface (7)
Sincos encoders with SSI comms for absolute position SC SSI (1)
Sincos encoders with BiSS (type C) comms for absolute position SC BiSS (17)
Sincos incremental with absolute position from single sin and cosine signals SC SC (15)

SSI encoders (Gray code or binary) SSI(10)

EnDat communication only encoders EnDat (8)

BiSS (type C) communication only encoders BiSS (13)
Resolver Resolver (14)
UVW commutation only encoders* Commutation only (16)

Option Slot 1 (18)
Option Slot 2 (19)
Option Slot 3 (20)
Option Slot 4 (21)

Provided by option module

* This feedback device provides very low resolution feedback and should not be used for applications requiring a high level of performance.
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2.6 Nameplate description

Figure 2-2 Typical drive rating labels

Frgme Heavy Duty
Model SIIZE current rating

I v
Usei‘eé‘zﬁ:—{» M700-03? 00050 ? A

I |
Voltage Drive format

Heavy Duty / Key to approvals

Normal Duty Input Date cod
power rating freqLIJency / ate code C€ CE approval Europe
Input voltage [ X [$ -
0.75/1.1 kwj 1714__| No.of phases & & ggrl;/l "::geu:\e/\lzrg Australia
Outbut M/ 200-240V 50-60Hz 3ph 10.54 4 Typical input current for P
utpu Normal Duty ratin USA &
—p 0P 0240V iph 5.0/6.64 | Normal Duty rating
voltage 4 p— ““5 UL / eUL approval Canada
CEHI e@us 83\
USTED 8014 5= Heavy Duty/ CR°||'|§ RoHS compliant Europe
E171230 o= Normal Duty rating ompian
Approvals »@ Ind. Cont. 8§ output current J— USA &
) Eepipment 8; E@“s Functional safety Canada
RoHs 7] =
{Compiant 9w Serial [ H [ EurAsian Conformity EurAsia
Designed in UK / Made in UK } number
Large label*
Input neavy IDlsjty /
Model  frequency ormal Duty Date code

power rating

nput_ [ M700-074-00660-A " 30/37kW 1714 ) oo stieePhase &
. A

olage | A\ »1/P 380-480V 50-60Hz 3ph 74A
L o o.450v 3ph 66/79A f—ho; Of Output phase

: _ — & Heavy Duty/ _
SR D HICe  Bats | lomdtutes
‘ Serial No: 3000005001 & ;@.,s e J
Serial number Output
voltage Approvals

* This label is only applicable to Size 7 and above.
Refer to Figure 2-1 Model number on page 11 for further information relating to the labels.

Date code format

The date code consists of four numbers, the first two numbers indicate the year and the remaining two numbers indicate the week of the year in which
the drive was built.

Example:
A date code of 1714 would correspond to week 14 of the year 2017.
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2.7 Options

Figure 2-3 Options available with the drive

Drive NV Media Card | Onboard | Advanced UL

Optimization communication Operation PLC parameters Diagnostics information

Keypad

Option module slot 1

Option module slot 2

Option module slot 3

CT USB Comms cable

Internal braking resistor (available on size 3, 4 and 5)
NV media card

* For further information, refer to Chapter 10 NV Media Card Operation on page 139.

Noorwbdb=

Unidrive M option modules come in two different formats, a standard option module and a large option module. All standard option modules are color-
coded in order to make identification easy, whereas the larger option module is black. All modules have an identification label on top of the module.
Standard option modules can be installed to any of the available option slots on the drive, whereas the large option modules can only be installed to
option slot 3. The following tables shows the color-code key and gives further details on their function.
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Table 2-2 Option module identification
Type Option Color Name Further Details
module
15-way D-type Drive encoder input converter
N/A y D-yp Provides screw terminal interface for encoder wiring and spade
converter . )
Feedback terminal for shield
Single ended Single ended encoder interface
N/A encoder interface Provides an interface for single ended ABZ encoder signals,
(15V or 24V) such as those from hall effect sensors. 15 V and 24 V versions are available
EIA 485 Comms Adaptor
- N/A KI-485 Adaptor EIA 485 Comms adaptor provides EIA 485 communication interface. This adaptor
supports 115 k Baud, node addresses between 1 to 16 and 8 1 NP M serial mode.
= Profibus option
Purple SI-PROFIBUS PROFIBUS adapter for communications with the drive
. . DeviceNet option
0 Medium Grey | SI-DeviceNet DeviceNet adapter for communications with the drive
. . CANopen option
Fieldbus ‘/" Light Grey | SI-CANopen CANopen adapter for communications with the drive
External Ethernet module that supports EtherNet/IP, Modbus TCP/IP and
. RTMOoE. The module can be used to provide high speed drive access, global
Beige Sl-Ethernet - . . . . .
’;ﬁ connectivity and integration with IT network technologies, such as wireless
networking
PROFINET V2 option
e Yellow Green |SI-PROFINET V2 PROFINET V2 adapter for communications with the drive
Note: PROFINET V2 replaces PROFINET RT.
EtherCAT option
- Brown Red | SI-EtherCAT EtherCAT adapter for communications with the drive
Extended I/O
Increases the 1/O capability by adding the following combinations:
. e + Digital /O
Automation .| orange [sli0 - Digital Inputs
(/O expansion) | — e 9 9 P . i .
= * Analog Inputs (differential or single ended)
* Analog Output
¢ Relays
Machine Control Studio Compatible Applications Processor
- Moss Green |MCi200 2nd processor for running pre-defined and/or customer created application
software.
. Machine Control Studio Compatible Applications Processor (with
Automation | sse Moss Green |MCi210 Ethernet communications)
(Applications) —_‘_g 2nd processor for running pre-defined and/or customer created application
software with Ethernet communications.
SyPTPro Compatible Applications Processor (with CTNet)
— Black Sl-Applications Plus |2nd processor for running pre-defined and/or customer created application
- software with CTNet support (can only be used on Slot 3).
- Light Brown |SI-Encoder Incremental encoder input interface module.
Feedback
. Additional combined encoder input and output interface supporting
0 Dark Brown | SI-Universal Encoder Incremental, SinCos, HIPERFACE, EnDAT and SSI encoders.
Safety ?—« Yellow Si-Safety Safety module that provides an intelligent, programmable solution to meet
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Table 2-3 Keypad identification

RTC

Remote Keypad with a LCD display and real time clock

Type Keypad Name Further Details
LCD keypad option
- Kl-Keypad Keypad with a LCD display
LCD keypad option
Kl-Keypad RTC Keypad with a LCD display and real time clock
Keypad - Remote-Keypad Remote LCD keypad option
(A ]

Remote-Keypad

Remote LCD keypad option
Remote Keypad with a LCD display

Table 2-4 Additional opti

ons

L)

SMARTCARD

Type Option Name Further Details
) SD Card Adaptor
i
Ez SD Card Adaptor Allows the drive to use an SD card for drive back-up
77 /o
Back-up

SMARTCARD
Used for parameter back-up with the drive
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3 Mechanical installation

3.1 Installing / removing option modules and keypads

Power down the drive before installing / removing the option module. Failure to do so may result in damage to the product.

Figure 3-1 Installation of a standard option module

Installing the first option module
Option module slots must be used in the following order: slot 3, slot 2 and slot 1 (refer to section 2.7 Options on page 16 for slot numbers).

*  Move the option module in direction shown (1).
» Align and insert the option module tab in to the slot provided (2), this is highlighted in the detailed view (A).
* Press down on the option module until it clicks into place.

Installing the second option module

*  Move the option module in direction shown (3).

» Align and insert the option module tab in to the slot provided on the already installed option module (4), this is highlighted in the detailed view (B).
*  Press down on the option module until it clicks into place. Image (5) shows two option modules fully installed.

Installing the third option module

* Repeat the above process.
The drive has the facility for all three option module slots to be used at the same time, image (6) shows the three option modules installed.
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Figure 3-2 Removal of a standard option module

* Press down on the tab (1) to release the option module from the drive housing, the tab is highlighted in the detailed view (A).
» Tilt the option module towards you as shown (2).
« Totally remove the option module in direction shown (3).

Figure 3-3 Installation and removal of a large option module

Installing a large option module

*  Move the option module in direction shown (1).
« Align and insert the option module tabs (A) into the slot provided (B).
* Press down on the option module until it clicks into place.

Removing a large option module
* Press down on the tab (2C), tilt the option module towards you and remove.

NOTE

The large option module can only be inserted into slot 3. Additional standard option modules can still be installed and used in slot 2 and slot 1.
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Figure 3-4 Installation and removal of the KI-Keypad

To install, align the keypad and press gently in the direction shown until it clicks into position.
To remove, reverse the installation instructions.

NOTE

The keypad can be installed / removed while the drive is powered up and running a motor, providing that the drive is not operating in keypad mode.

3.2 Real time clock battery replacement

Those keypads which have the real time clock feature contain a battery to ensure the clock works when the drive is powered down. The battery has a
long life time but if the battery needs to be replaced or removed, follow the instructions below.

Low battery voltage is indicated by D low battery symbol on the keypad display.

Figure 3-5 KI-Keypad RTC (rear view)

(7 0

Figure 3-5 above illustrates the rear view of the KI-Keypad RTC.

1. To remove the battery cover insert a flat head screwdriver into the slot as shown (1), push and turn anti-clockwise until the battery cover is
released.

2. Replace the battery (the battery type is: CR2032).

3. Reverse point 1 above to replace battery cover.

Ensure the battery is disposed of correctly.
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The working range of the 24 V power supply is as follows:

4 Electrical installation

0V (Common connection for all external devices)

4.1 24 Vdc supply +24 Vdc

The 24 Vdc supply connected to control terminals 1 & 2 provides the Size 6

following functions: Nominal operating voltage 24.0 Vdc

* It can be used to supplement the drive's own internal 24 V supply Minimum continuous operating voltage 18.6 Vdc
when multiple option modules are being used and the current drawn Maximum continuous operating voltage 28.0 Vdc
by these module is greater than the drive can supply. Minimum startup voltage 18.4 Vdc

* It can be used as a back-up power supply to keep the control circuits Maximum power supply requirement 20W
of the drive powered up when the line power supply is removed. This
allows any fieldbus modules, application modules, encoders or serial mnmended fuse 2A @ 50 Vde
communications to continue to operate. Size 7 to 11

* It can be used to commission the drive when the line power supply is Nominal operating voltage 24.0 Vde
not available, as the display operates correctly. However, the drive Minimum continuous operating voltage 19.2 Vdc
will be in the Under voltage trip state unless either line power supply Maximum continuous operating voltage 30 Vdc (IEC),
or low voltage DC operation is enabled, therefore diagnostics may 26 Vdc (UL)
not be possible. (Power down save parameters are not saved when Minimum startup voltage 21.6 Vdc
using the 24 V back-up power supply input). Maximum power supply requirement 60 W

« If the DC bus voltage is too low to run the main SMPS in the drive, Recommended fuse 4A @ 50 Vdc

then the 24 V supply can be used to supply all the low voltage power
requirements of the drive. Low Under Voltage Threshold Select
(06.067) must also be enabled for this to happen.

NOTE

On size 6 and larger, the power 24 VVdc supply (terminals 51, 52) must
be connected to enable the 24 V dc supply to be used as a backup
supply, when the line power supply is removed. If the power 24 VVdc
supply is not connected none of the above mentioned functions can be
used, "Waiting For Power Systems" will be displayed on the keypad and
no drive operations are possible. The location of the power 24 Vdc can
be identified from Figure 4-1 Location of the 24 Vdc power supply
connection on size 6 on page 22.

Figure 4-1 Location of the 24 Vdc power supply connection on

size 6

Table 4-1 24 Vdc Supply connections
Function Sizes 3-5 Sizes 6-11
Supplement the drive’s Terminal 1, 2 Terminal 1, 2
internal supply
Back-up supply for the . Terminal 1, 2
control circuit Terminal 1, 2 51, 52

The working voltage range of the control 24 V power supply is as
follows:

0V (Common connection for all external devices)
+24 Vdc

Nominal operating voltage 24.0 Vdc 1. 24 Vdc power supply connection
Minimum continuous operating voltage 19.2V

Maximum continuous operating voltage 28.0V

Minimum start up voltage 216V

Maximum power supply requirement at 24 V 40W

Recommended fuse 3 A, 50 Vdc

Minimum and maximum voltage values include ripple and noise. Ripple
and noise values must not exceed 5 %.
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Figure 4-2 Location of the 24 Vdc power supply connection on 4.2 Communication connections

The Unidrive M700 / M702 drive offers Ethernet fieldbus
communications and the Unidrive M701 drive offers a 2 wire EIA 485
interface. This enables the drive set-up, operation and monitoring to be
carried out with a PC or controller if required.

Care must be taken to ensure the correct interface is fitted before a
connection is made to the interface, failure to ensure this may result in
damage to the interface and/or communication device.

Both the Ethernet and EIA 485 interfaces use an RJ45 connector, the
EIA 485 interface is identified by the number “485” printed on the front
panel, and the Ethernet interface has the network logo.

Figure 4-4 Location of the comms connectors

4.21 Unidrive M700 / M702 Ethernet fieldbus
communications
The Ethernet option provides two RJ45 connections with an Ethernet

switch for easy network creation.

Standard UTP (unshielded twisted pair) or STP (shielded twisted pair)
cables are supported. It is recommended that a minimum specification
CAT5e is used in new installations. As the drive supports the ‘Auto
cross-over detection’ a cross-over cable is not required.

The shell of the RJ45 connector is isolated from the OV of the drive
control terminals but it is connected to ground.

Table 4-2 Ethernet port pin-outs

Description

Transmit +

Transmit -

Receive +

N/A

Receive -

1
2
3
4 N/A
5
6
7

N/A

8 N/A

4.2.2 Unidrive M701 EIA 485 serial communications
The EIA 485 interface provides two parallel RJ45 connectors allowing
easy daisy chaining. The drive only supports Modbus RTU protocol. See
Table 4-3 for the connection details.
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4.3 Control connections
Standard Ethernet cables are not recommended for use when - .
4.31 Unidrive M700/ M701 control connections

connecting drives on a EIA 485 network as they do not have the correct
twisted pairs for the pinout of the serial comms port.

Table 4-5 The control connections consist of:

If an Ethernet network adaptor is inadvertently connected to Function aty Control parameters Terminal
a Unidrive-M701 EIA 485 drive, a low impedance load across available number
the EIA 485 24 V is applied and if connected for a significant Differential analog input | 1 | Mode, offset, invert, scaling 56
period of time can introduce the potential risk of damage. §ing|e ended analog 2 Mod_e, qffset, invert, scaling, 7.8
input destination
Table 4-3 Serial communication port pin-outs Analog output 2 | Source, scaling 9,10
Pin Function Digital input 3 | Destination, invert 27,28, 29
1 120 Q Termination resistor o Input / output mode select,
Digital input / output 3 | destination / source, invert, 24, 25,26
2 RXTX logic select
3 Isolated OV Relay 1 | Source, invert 41,42
4 +24 'V (100 mA) output Drive enable (Safe ] 31
5 Isolated OV Torque Off)
6 TX enable +10 V User output 1 4
7 RX\ TX\ +24 V User output 1 | Source, invert 22
8 RX\ TX\ (if termination resistors are required, link to pin 1) 1,3,11,21,
Shell | Isolated OV OV common 6 23, 30, 51
(size 6 and
Minimum number of connections are 2, 3, 7 and shield. larger)
. . . +24V Ext linput 1 | Destination, invert 2
4.2.3 Unidrive M701 Isolation of the EIA 485 serial xome Seen e
communications port Key:
The serial communications port is double insulated and meets the - m— -
. ) ; - .| Indicates the parameter which is being controlled
requirements for SELV in EN 50178:1998. Destination parameter: | |y e rminal / function
In order to meet the requirements for SELV in IEC60950 Source parameter: Indicates the parameter being output by the
(IT equipment) it is necessary for the control computer to be terminal
grounded. Alternatively, when a lap-top or similar device is Analog - indicates the mode of operation of the
used which has no provision for grounding, an isolation terminal, i.e. voltage 0-10 V, current 4-20 mA etc.
EZXINE device must be incorporated in the communications lead. Mode parameter: Digital - indicates the mode of operation of the
’ terminal, i.e. positive / negative logic (the Drive
An isolated serial communications lead has been designed to connect Enable terminal is fixed in positive logic), open
the drive to IT equipment (such as laptop computers), and is available collector.

from the supplier of the drive. See below for details:

Table 4-4 Isolated serial comms lead details

Part number Description

4500-0096 CT USB Comms cable

The “isolated serial communications” lead has reinforced insulation as
defined in IEC60950 for altitudes up to 3,000 m.

4.2.4 Communication networks and cabling

Any isolated signal circuit has the capability to become live through
accidental contact with other conductors; as such they should always be
double-insulated from live parts. The routing of network and signal wires
should be done so as to avoid close proximity to mains voltage cabling.

4.2.5 Unidrive M701 EIA 485 Port polarization
(biasing)

The Unidrive M701 EIA 485 serial communications port requires

polarization (biasing) of the data lines.

The Modbus standard specifies that to prevent spurious triggering when
there is no data being transmitted, the data lines are polarized (biased)
with pull-apart resistors, one resistor from the RJ45 pin 2 connection (RX
TX) to +V and the other resistor from the RJ45 pin 7 connection (/RX/
TX) to OV. These resistors should be in the range 450 to 650 Ohms and
fitted in the master controller.

4.2.6 Unidrive M701 EIA 485 Network termination
When a long-distance multi-drop EIA 485 system is used with high baud
rates (above 38400) it may be necessary to fit a termination resistor of
120 Q across the transmit and receive pair in order to reduce signal
reflections.

All analog terminal functions can be programmed in menu 7.

All digital terminal functions (including the relay) can be programmed in
menu 8.

The control circuits are isolated from the power circuits in the
drive by basic insulation (single insulation) only. The installer
must ensure that the external control circuits are insulated
from human contact by at least one layer of insulation

EXME (supplementary insulation) rated for use at the AC supply
voltage.

If the control circuits are to be connected to other circuits
classified as Safety Extra Low Voltage (SELV) (e.g. to a
personal computer), an additional isolating barrier must be
included in order to maintain the SELV classification.

If any of the digital inputs (including the drive enable input)
are connected in parallel with an inductive load (i.e.
contactor or motor brake) then suitable suppression (i.e.
diode or varistor) should be used on the coil of the load. If no

suppression is used then over voltage spikes can cause

damage to the digital inputs and outputs on the drive.

Ensure the logic sense is correct for the control circuit to be
used. Incorrect logic sense could cause the motor to be
started unexpectedly.

Positive logic is the default state for the drive.
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Any signal cables which are carried inside the motor cable (i.e. motor
thermistor, motor brake) will pick up large pulse currents via the cable
capacitance. The shield of these signal cables must be connected to
ground close to the point of exit of the motor cable, to avoid this noise
current spreading through the control system.

NOTE

The Safe Torque Off drive enable terminal is a positive logic input only. It
is not affected by the setting of Input Logic Polarity (08.029).

NOTE

The common 0V from analog signals should, wherever possible, not be
connected to the same 0V terminal as the common 0V from digital
signals. Terminals 3 and 11 should be used for connecting the OV
common of analog signals and terminals 21, 23 and 30 for digital
signals. This is to prevent small voltage drops in the terminal
connections causing inaccuracies in the analog signals.

NOTE

A two wire motor thermistor can be connected to analog input 3 by
connecting the thermistor between terminal 8 and any 0V common
terminal. It is possible to connect a 4-wire thermistor to analog input 3 as
shown below. Pr 07.015 and Pr 07.046 need to be set-up for the
thermistor type required.

Figure 4-5 Connection for PT100, PT1000 and PT2000 thermistors

@B» Analog Input 1+

@& Analog Input 3

(ol ov

[©J&> Analog Input 1-

Figure 4-6 Default terminal functions

Polarized
connectors

] —
]
21 31
0V common** NEZ
External 24V supply Q2 v
Analog frequency/speed
reference 1
0V common
3
Connections for r--- ( F §=
single-ended input I> ” I) | Sls »
signal ' g— NES
0V common
—N O
Connections for = NES
differential input signal E) S
0 >
4|4
Analog
frequency/speed NEE

reference 2

Analog input 3

A SNER
Speed / frequency (\ ” Slio]«
Torque (active ('1\) U U
t
current) __ ®

0V common

0V common

+24V
Ol 22]«

0V common -
——— (Sl

At zero speed

Shfe Torque Off
Drive enable*

Drive OK

Reset — @ >

Run forward —.—/>

Run reverse  ¢—— - @ >
Analog input 1/} _= Analog input 1

input 2 select Analog Ut 2 @ >

Jog forward select NES

0V common @ >

—~

41|14 Relay

S 42|4 (Over voltage
category Il)

*The Safe Torque Off / Drive enable terminal is a positive logic input only.

NOTE

The 0V terminals on the Safe Torque Off are not isolated from each
other and the 0V common.
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4.3.2 Unidrive M700 / M701 control terminal
specification Precision reference Analog input 1
Non-inverting input
- 0V common
Function Common connection for all external Inverting input
devices Default function Frequency/speed reference
. Bipolar differential analog voltage or
24V oxt T " Type of input current, thermistor input
+
n externalinput Mode controlied by: Pr 07.007
To Supply the control circuit 0perating in Vo|tage mode
Function without providing a supply to the Full scale voltage range 0V %
power stage Maximum offset +10 mV

Programmability

Can be used as digital input when using an
external 24 V supply

Sample / update 2ms

Nominal voltage +24.0 Vdc

Minimum continuous operating +19.2 Vdo

voltage

Maximum continuous operating +28.0 Vdc

voltage

Minimum start-up voltage 21.6 Vdc
Recommended power supply 40 W 24 Vdc nominal
Recommended fuse 3 A, 50 Vdc

n 0V common

Absolute maximum
voltage range

+36 V relative to 0V

Working common mode voltage
range

+13 V relative to 0V

Input resistance

>100 kQ

Monotonic Yes (including 0V)
Dead band None (including 0V)
Jumps None (including 0V)
Maximum offset 20 mV

Maximum non linearity 0.3% of input
Maximum gain asymmetry 0.5 %

Input filter bandwidth single pole ~3 kHz

Operating in current mode

Function

Common connection for all external
devices

Current ranges

0 to 20 mA 15 %, 20 to 0 mA 5 %,
41020 mA £5 %, 20 to 4 mA 5 %

+10V user output

Maximum offset

250 pA

Absolute maximum voltage
(reverse biased)

+36 V relative to OV

Function Supply for external analog devices Equivalent input resistance <300 Q
Voltage 10.2 V nominal Absolute maximum current +30 mA
Voltage tolerance +1 % Operating in thermistor input mode (in conjunction with analog input 3), refer to
Nominal output current 10 mA Pr 07.046 and Figure 4-5 for further details.
Protection Current limit and trip @ 30 mA Trip threshold resistance User defined in Pr 07.048
Short-circuit detection resistance 50 Q +40 %

Common to all modes

Resolution

12 bits (11 bits plus sign)

Sample / update period

250 ps with destinations Pr 01.036,

Pr 01.037, Pr 03.022 or Pr 04.008 in RFC-A
and RFC-S modes. 4 ms for open loop
mode and all other destinations in RFC-A or
RFC-S modes.
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Analog input 2

Default function

Frequency / speed reference

Type of input

Bipolar single-ended analog voltage or
unipolar current

Analog output 1

Analog output 2

Terminal 9 default function

OL> Motor FREQUENCY output
signal

Current ranges

4 t0 20 mA 5 %, 20 to 4 mA £5 %

Maximum offset

250 uA

Absolute maximum voltage
(reverse bias)

+36 V relative to OV

Absolute maximum current

+30 mA

Equivalent input resistance

<300 Q

Common to all modes

Resolution

12 bits (11 bits plus sign)

Sample / update

250 ps with destinations Pr 01.036,

Pr 01.037 or Pr 03.022, Pr 04.008 in RFC-A
or RFC-S. 4ms for open loop mode and all
other destinations in RFC-A or RFC-S
mode.

n Analog input 3

Default function

Voltage input

Type of input

Bipolar single-ended analog voltage, or
thermistor input

Mode controlled by... Pr 07.011 RFC> SPEED output signal
Operating in voltage mode Terminal 10 default function | Motor active current
Full scale voltage range t10V£2% Type of output Bipolar single-ended analog voltage
Maximum offset 10 mv Operating in Voltage mode
Absolute maximum voltage range | 36 V relative to OV Voltage range 10V 5 %
Input resistance 2100k Q Maximum offset +120 mV
Operating in current mode Maximum output current +20 mA
0 to 20 mA 15 %, 20 to 0 mA £5 %, Load resistance 21kQ

Protection

20 mA max. Short circuit protection

Resolution

10-bit

Sample / update period

250 ps (output will only change at update
the rate of the source parameter if slower)

n 0V common

Common connection for all external

Function .
devices
n 0V common
. Common connection for all external
Function X
devices

n +24 V user output (selectable)

Terminal 22 default function

+24 V user output

Mode controlled by...

Pr 07.015

Operating in Voltage mode (d

efault)

Programmability

Can be switched on or off to act as a fourth
digital output (positive logic only) by setting
the source Pr 08.028 and source invert

Operating in thermistor input

mode

Supported thermistor types

Din 44082, KTY 84, PT100, PT 1000,
PT 2000, 2.0 mA

Trip threshold resistance

User defined in Pr 07.048

Reset resistance

User defined in Pr 07.049

Short-circuit detection resistance

50 Q +40 %

Common to all modes

Resolution

12 bits (11 bits plus sign)

Sample / update period

4 ms

Voltage range 10V +2 % Pr 08.018
Maximum offset +10 mV Nominal output current 100 mA combined with DIO3
Absolute maximum voltage range | £36 V relative to OV ) 100 mA
Maximum output current . . -
Input resistance 100k Q 200 mA (total including all Digital 1/0)

Protection

Current limit and trip

Sample / update period

2 ms when configured as an output (output
will only change at the update rate of the
source parameter if slower)

0V common

Function

Common connection for all external
devices
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Refer to section 4.5 Safe Torque Off (STO) on page 37 for further
Digital 1/0 1 information.
Digital 1/0 2 . .
9 / Safe Torque Off function (drive enable)

Digital 1/0 3 Type Positive logic only digital input

Terminal 24 default function | AT ZERO SPEED output Voltage range OWVto+24V
. N . Absolute maximum applied

Terminal 25 default function | DRIVE RESET input voltage PP 30V
Terminal 26 default function | RUN FORWARD input Logic Threshold 10Vi5V
Type Positive or negative logic digital inputs, Low state maximum voltage for 5V

positive logic voltage source outputs

Input / output mode controlled by...

Pr 08.031, Pr 08.032 and Pr 08.033

voltage range

>2mA @15 V (IEC 61131-2, type 1,

Operating as an output

Nominal maximum output current

100 mA (DIO1 & 2 combined)
100 mA (DIO3 & 24 V User Output
Combined)

Maximum output current

100 mA
200 mA (total including all Digital 1/0)

Common to all modes

Voltage range

0V to +24 V

Sample / Update period

2 ms (output will only change at the
update rate of the source parameter)

disable to SIL3 and PL e

Impedance

>4 mA @15 V (IEC 61131-2, type 1,

Response time

Operating as an input 33kQ)
Logic mode controlled by... Pr 08.029 Low state maximum current for | () 5
Absolut - Ted disable to SIL3 and PL e
solute maximum a e
. §m app 3Vito+30V Nominal: 8 ms

Maximum: 20 ms

for enabling the drive.

Impedance 6.6 k Q) The Safe Torque Off function may be used in a safety-related application in
preventing the drive from generating torque in the motor to a high level of
Input thresholds 10V £0.8 V (IEC 61131-2, type 1) integrity. The system designer is responsible for ensuring that the complete

system is safe and designed correctly according to the relevant safety
standards. If the Safe Torque Off function is not required, this terminal is used

Relay contacts

Default function

Drive OK indicator

Contact voltage rating

240 Vac, Installation over-voltage
category Il

Contact maximum current rating

2AAC240V
4 ADC 30V resistive load
0.5 ADC 30 V inductive load (L/R = 40 ms)

V@ Digital Input 4 _
— Colntact minimum recommended 12V 100 mA
yx: 3l Digital Input 5 rating
Terminal 27 default RUN REVERSE input Contact type Normally open
erm!na etau inpu Default contact condition Closed when power applied and drive OK
function Update period 4 ms
- p!

Terminal 28 default Analog INPUT 1/ INPUT 2 select

function

Type Negative or positive logic digital inputs 0V (Common connection for all external devices)

Logic mode controlled by... Pr 08.029 +24 Vdc

Voltage rangel ' 0Vto +24 V Size 6

C&f:gg?a?s:mum applied -3Vto+30V Nominal operating voltage 24.0 Vdc

Impedance >2mA @15 V (IEC 61131-2, type 1, 6.6 k Q) Minimum continuous operating voltage 18.6 Vdc

Input thresholds 10V £0.8 V (IEC 61131-2, type 1) Maximum continuous operating voltage 28.0 Vdc

250 ps when configured as an input with Minimum startup voltage 18.4 Vdc
. destinations Pr 06.035 or Pr 06.036. 600 ps - -
Sample / Update period when configured as an input with destination Maximum power supply requirement 40 W
Pr 06.029. 2 ms in all other cases. Recommended fuse 4 A @ 50 Vdc
Size 7 to 11
Digital Input 6 Nominal operating voltage 24.0 Vdc
. - - Minimum continuous operating voltage 19.2 Vdc
Terminal 29 default function | JOG SELECT input 30 Vdc (IEC)
Type Negative or positive logic digital inputs Maximum continuous operating voltage ’
h 26 Vdc (UL)

Logic mode controlled by... Pr 08.029 Vi o i 516 Vd

Voltage range 0Vto+24 V Inlr’num startup voftage _ ’ c

b - - Maximum power supply requirement 60 W

solute maximum applied 3Vio+30V
voltage range Recommended fuse 4 A @ 50Vdc
>2 mA @15 V (IEC 61131-2, type 1,

Impedance 6.6k Q)

Input thresholds 10V 20.8 V (IEC 61131-2, type 1)

Sample / Update period >ms To prevent the risk of a fire hazarq in the eveqt of a fau'lt, a
fuse or other over-current protection must be installed in the
relay circuit.

0V common

Function

Common connection for all external
devices
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4.3.3 Unidrive M702 control connections Figure 4-7 Default terminal functions

Table 4-6 The control connections consist of:

Function aty Control p_arameters Terminal
available number
.Smglf ended analog 1 | Mode, destination 8
input
Digital input* 2 Destination, invert, logic 7.8
select
Digital output 2 | source, invert 4,5
Relay 1 | Source, invert 41,42
Drive enable 41 42
—
(oo Tore o 2 = [ossssossososo oo
+24 V User output 1 | Source, invert 2 1 13
1,3, 6,
0V common 5 10, 12
+24 V External input 1 | Destination, invert 9 0V common

* From date code 1710, control terminal 8 on the Unidrive M702 can be a +24 V user output 21«
dual-purpose input which can be configured as either a motor thermistor

input (Analog Input 3) or a digital input (Digital Input 5).
Key: —Digital Output 1 =77

Indicates the parameter which is being controlled

inati . Digital Output 2 -
Destination parameter: by the terminal / function igi utpu 4
- - 0V common
Source parameter: Indicates the parameter being output by the

terminal — i Run forward Sl7»
Analog - indicates the mode of operation of the
Mode parameter: thermistor protection (disabled, temperature, Run reverse $— ,
temperature and short). +24 V external input -}
All digital terminal functions (including the relay) can be programmed in 0 V common [Q0]
menu 8. Safe Torque Off
nput 1+ [ —~————— IS
The control circuits are isolated from the power circuits in the 0V common -
drive by basic insulation (single insulation) only. The installer Safe Torque Off

must ensure that the external control circuits are insulated Input 2* '—->

from human contact by at least one layer of insulation
(supplementary insulation) rated for use at the AC supply

voltage. ) 1]«

Drive OK g 42]4q g\l?r/voltage

If the control circuits are to be connected to other circuits category II)
classified as Safety Extra Low Voltage (SELV) (e.g. to a
personal computer), an additional isolating barrier must be
included in order to maintain the SELV classification. *The Safe Torque Off / Drive enable terminal is a positive logic input only.

If any of the digital inputs (including the drive enable input)
& are connected in parallel with an inductive load (i.e.
[ CAUTION |

contactor or motor brake) then suitable suppression (i.e.

diode or varistor) should be used on the coil of the load. If no
LINE suppression is used then over voltage spikes can cause

damage to the digital inputs and outputs on the drive.

Ensure the logic sense is correct for the control circuit to be

used. Incorrect logic sense could cause the motor to be
started unexpectedly.

Positive logic is the default state for the drive.

NOTE

Any signal cables which are carried inside the motor cable (i.e. motor
thermistor, motor brake) will pick up large pulse currents via the cable
capacitance. The shield of these signal cables must be connected to
ground close to the point of exit of the motor cable, to avoid this noise
current spreading through the control system.
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4.3.4 Unidrive M702 control terminal specification

- 0V common

Function

Common connection for all external
devices

+24 V user output (selectable)

Terminal 2 default function

+24 V user output

Programmability

Can be switched on or off to act as a fourth
digital output (positive logic only) by setting
the source Pr 08.028 and source invert

Pr 08.018

Nominal output current

100 mA

Maximum output current

100 mA
200 mA (total including all Digital 1/0)

Protection

Current limit and trip

Sample / update period

2 ms when configured as an output (output
will only change at the update rate of the
source parameter if slower)

“ 0V common

Function

Common connection for all external
devices

Digital Output 1

Digital Output 2

Terminal 4 default function

AT ZERO SPEED output

Terminal 5 default function

Type

Positive logic voltage source outputs

Operating as an output

Nominal maximum output current

100 mA (DO1 & 2 combined)

Maximum output current

100 mA
200 mA (total including all Digital 1/0)

Terminal 8, by default, is set as a digital input (RUN REVERSE) but can
be configured to be a motor protection thermistor input by changing
Analog Input 3 Mode (07.015) from Disable (10) to either Therm Short

Cct (7) or Thermistor (8).

Analog Input 3

Function

Thermistor input

Supported thermistor types

DIN44082, KTY84, PT100 (2W),
PT1000 (2W), PT2000 (2W)

Trip threshold resistance

User defined in Pr 07.048

Reset resistance

User defined in Pr 07.049

Short-circuit detection resistance 50 Q +40 %
Resolution 12 bits (11 bits plus sign)
Sample / update period 4 ms

The thermistor is connected between terminal 8 and any OV common

terminal.

Figure 4-8 Motor thermistor connection

Analog Input 3

M commaon

Common to all modes

Voltage range

0V to +24 V

Sample / Update period

2 ms (output will only change at the update
rate of the source parameter

n 0V common

“ +24 V external input

Function

To supply the control circuit
without providing a supply to the
power stage

Programmability

Can be used as a digital input when using
an external 24 Vdc

Function Common connection for all external Sample / Update period 2 ms
devices Nominal voltage +24.0 Vdc
Minimum continuous operating +19.2 Vdc
voltage
YAl Digital Input 4 0 : :
9 P Maximum continuous operating +98.0 Vdc
"Bl Digital Input 5 voltage
g Minimum start-up voltage 21.6 Vdc
Terminal 7 default function | RUN FORWARD input Recommended power supply 40 W 24 Vdc nominal
Terminal 8 default function | RUN REVERSE input Recommended fuse 3 A, 50 Vdc

Sample / Update period

when configured as an input with destination

Pr 06.029. 2 ms in all other cases.

From date code 1710, control terminal 8 on the Unidrive M702 can be a
dual purpose input which can be configured as either a motor thermistor
input (Analog Input 3) or a digital input (Digital Input 5).

Type Positive logic only digital inputs
Logic mode controlled by... Pr 08.029 n 0V common
Voltage range 0V to +24 V -
- - . Common connection for all external
Absolute maximum applied 3V io +30 V Function devi
voltage range evices
Impedance >2mA @15V (IEC 61131-2, type 1, 6.6 k Q)
Input thresholds 10 V 0.8 V (IEC 61131-2, type 1) n 0V common
250 pys when configured as an input with -
destinations Pr 06.035 or Pr 06.036. 600 ps Function Common connection for all external

devices
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44 Position feedback connections

Safe Torque Off function input 1 (drive enable)

Safe Torque Off function input 2 (drive enable)

disable to SIL3 and PL e

Type Positive logic only digital input
Voltage range 0V to +24 V

cct’)lts;)g:e maximum applied 30V

Logic Threshold 10Vt5V

Low state maximum voltage for 5V

Impedance

>4 mA @15V (IEC 61131-2, type 1,3.3 k
Q)

Low state maximum current for
disable to SIL3 and PL e

0.5 mA

Response time

Nominal: 8 ms
Maximum: 20 ms

used for enabling the drive.

The Safe Torque Off function may be used in a safety-related application in
preventing the drive from generating torque in the motor to a high level of
integrity. The system designer is responsible for ensuring that the complete
system is safe and designed correctly according to the relevant safety
standards. If the Safe Torque Off function is not required, these terminals are

Refer to section 4.5 Safe Torque Off (STO) on page 37 for further infor-

mation.

Relay contacts

Default function

Drive OK indicator

Contact voltage rating

240 Vac, Installation over-voltage
category Il

Contact maximum current rating

2AAC240V
4 ADC 30V resistive load
0.5 ADC 30 V inductive load (L/R = 40 ms)

Contact minimum recommended
rating

12V 100 mA

Contact type

Normally open

Default contact condition

Closed when power applied and drive OK

Update period

4 ms

0V (Common connection for all external devices)

+24 Vdc
Size 6
Nominal operating voltage 24.0 Vdc
Minimum continuous operating voltage 18.6 Vdc
Maximum continuous operating voltage 28.0 vdc
Minimum startup voltage 18.4 Vdc
Maximum power supply requirement 40 W
Recommended fuse 4 A@50Vdc
[Size 7 to 11
Nominal operating voltage 24.0 Vdc
Minimum continuous operating voltage 19.2 Vdc
Maximum continuous operating voltage 30 Vdc (IEC),

26 Vdc (UL)

Minimum startup voltage 21.6 Vdc
Maximum power supply requirement 60 W
Recommended fuse 4 A@ 50 Vdc

relay circuit.

To prevent the risk of a fire hazard in the event of a fault, a
fuse or other over-current protection must be installed in the

The following functions are provided via the 15-way high density D-type
connector on the drive:

*  Two position feedback interfaces (P1 and P2).
* One encoder simulation output.

»  Two freeze trigger inputs (marker inputs).

*  One thermistor input.

The P1 position interface is always available but the availability of the P2
position interface and the encoder simulation output depends on the
position feedback device used on the P1 position interface, as shown in
Table 4-9.

4.41

Figure 4-9 Location of the position feedback

Location of position feedback connector

5 1
10 6
15 1

Drive encoder connector
Female 15-way D-type

Unidrive M700 / M701 / M702 Control User Guide

Issue Number: 2

31

DOWNLOADED FROM WWW.SCATTS.CO.UK




DOWNLOADED FROM WWW.SCATTS.CO.UK

Basic
parameters

Running
the motor

NV Media Card
Operation

Drive
communication

Onboard
PLC

Advanced UL

Optimization Diagnostics | . .
parameters information

Safety Product Mechanical Electrical Getting
information | information installation EGBEIENTD] started

Compatible position feedback devices

Table 4-7 Supported feedback devices on the P1 position

interface

Encoder type

Pr 3.038 setting

Quadrature incremental encoders with or without
marker pulse

AB (0)

Quadrature incremental encoders with UVW
commutation signals for absolute position for
permanent magnet motors with or without marker
pulse

AB Servo (3)

Forward / reverse incremental encoders with or
without marker pulse

FR (2)

Forward / reverse incremental encoders with UVW
commutation signals for absolute position for
permanent magnet motors with or without marker
pulse

FR Servo (5)

Frequency and direction incremental encoders
with or without marker pulse

FD (1)

Frequency and direction incremental encoders
with UVW commutation signals for absolute
position for permanent magnet motors with or
without marker pulse

FD Servo (4)

Sincos incremental encoders

SC (6)

Sincos incremental with commutation signals

SC Servo (12)

Heidenhain sincos encoders with EnDat comms
for absolute position

SC EnDat (9)

Stegmann sincos encoders with Hiperface comms
for absolute position

SC Hiperface (7)

Sincos encoders with SSI comms for absolute

I SC SsSI (1)
position
Sincos encer.:rs with BiSS (type C) comms for SC BiSS (17)
absolute position
Slncos |.ncremental1l Wlth absolute position from SC SC (15)
single sin and cosine signals
SSI encoders (Gray code or binary) SSI (10)
EnDat communication only encoders EnDat (8)
BiSS (type C) communication only encoders BiSS (13)
Resolver Resolver (14)

UVW commutation only encoders*

Commutation only
(16)

* This feedback device provides very low resolution feedback and should
not be used for applications requiring a high level of performance

Table 4-8 Supported feedback devices on the P2 position

interface
Pr 3.138
Encoder type setting
Quadrature incremental encoders with or without
AB (1)
marker pulse
Frequency and direction incremental encoders with or
. FD (2)
without marker pulse
Forward / reverse incremental encoders with or
) FR (3)
without marker pulse
EnDat communication only encoders EnDat (4)
SSI encoders (Gray code or binary) SSI (5)
BiSS communication only encoders BiSS (6)

Table 4-9 shows the possible combinations of position feedback device
types connected to the P1 and P2 position interfaces and the availability

of the encoder simulation output.

Table 4-9 Availability of the P2 position feedback interface and
the encoder simulation output

Functions
P1 Position P2 Position feedback Encoder
feedback interface interface Simulation Output
AB Servo
FD Servo
FR Servo
SC Servo None None
SCsC
Commutation only
EnDat, BiSS, SSI
FR
SC
Resolver None Full
SC Hiperface
AB, FD, FR
No Z marker pulse input
( ‘ pulse |T1pu ) -
SC EnDat EnDat, BiSS, SSI (with
SC SSI freeze input)
None No Z marker pulse
output
AB, FD, FR
EnDat, BiSS, SSI (with None
EnDat freeze input)
BISS None Full
SSli
EnDat, BiSS, SSI No Z marker pulse
output

The priority of the position feedback interfaces and the encoder
simulation output on the 15-way D-type is assigned in the following order
from the highest priority to the lowest.

* P1 position interface (highest)
* Encoder simulation output
» P2 position interface (lowest)

For example, if an AB Servo type position feedback device is selected
for use on the P1 position interface, then both the encoder simulation
output and the P2 position interface will not be available as this device
uses all connections of the 15-way D-type connector. Also, if an AB type
position feedback device is selected for use on the P1 position interface
and Pr 03.085 is set to a valid source for the encoder simulation output,
then the P2 position interface will not be available.

Depending on the device type used on the P1 position interface, the
encoder simulation output may not be able support a marker pulse
output (e.g. SC EnDat or SC SSiI device types). Pr 03.086 shows the
status of the encoder simulation output indicating whether the output is
disabled, no marker pulse is available or full encoder simulation is
available.

NOTE

When using the P1 and P2 position interfaces and the encoder
simulation output together, the P2 position interface uses alternative
connections on the 15-way D-type connector. Pr 03.172 shows the
status of the P2 position interface and indicates if alternative
connections are being used for the P2 position interface.
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4.4.3 Position feedback connection details
Table 4-10 P1 Position feedback connection details
P1 Position Connections
feedback
interface 1 2 3 4 5 6 7 8 9 | 10 11 12 13 | 14 | 15
Pr 03.038
AB (0) A A\ B B\ z 2\
FD (1) F F\ D D\ z 2\
FR (2) F F\ R R\ z 2\
AB Servo (3) A A\ B B\ Z 2\ U\ W\ w WA
FD Servo (4) F F\ D D\ z 2\ U\ W\ w WA
FR Servo (5) F F\ R R\ 4 2\ U\ W w WA
A Al B B\
SC6) (Cos) | (Cosy | (sin) | (siny| * 2\
SC Hiperface (7) Cos Cosref Sin Sinref | DATA DATA\
EnDat (8) DATA | DATA\ CLK CLK\ | Freeze | Freeze\
SC EnDat (9) A A\ B B\ | DATA | DATA\ CLK CLk\ | ¥V [ OV | Th
SSI (10) DATA | DATA\ CLK CLK\ | Freeze | Freeze\
A Al B B\
SC SSI (11) (Cos) | (Cos\) (Sin) (Sin) DATA DATA\ CLK CLK\
A Al B B\
SC Servo (12) (Cos) | (Cos\) sin) | (siny 4 2\ U U\ \Y W\ w WA
BiSS (13) DATA | DATA\ CLK CLK\ | Freeze | Freeze\
Resolver (14) CosH | CoslL SinH | SinL | RefH RefL
A A\ B B\ *1 *1 *2 *2
SC SC (15) (Cos) (Cos) (Sin) (Sin\) Z Z\ C C\ D D\ Freeze2 | Freeze2\
Commutation
Only (16) U U\ \% W\ w WA
SC BiSS (17) A A\ B B\ DATA DATA\ CLK CLK\
*1 - One cosine wave per revolution
*2 - One sine wave per revolution
Greyed cells are for P2 position feedback connections or simulated encoder outputs.
Freeze and Freeze\ on terminals 5 and 6 are for Freeze input 1. Freeze2 and Freeze2\ on terminals 11 and 12 are for Freeze input 2.
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Table 4-11 P2 Position feedback and encoder simulation output connection details
P1 Position P2 Position Encoder Connections
feedback feedback . .
interface interface Simulation
5 6 7 8 9 10 1" 12
Pr 03.038 Pr 03.138 Output
B (1) A A\ B B\ Z Z\
FD (2) F\ D D\ z Z\
FR (3 Disabled*’ F F\ R R\ Z Z\
AB (0) ®)
FD (1) EnDat (4)
FR (2) SSI (5) DATA DATA\ CLK CLK\ Freeze2 | Freeze2\
SC (6) BiSS (6)
SC Hiperface (7) AB Asim Asim\ Bsim Bsim\ Zsim Zsim\
Resolver (14)
FD Fsim Fsim\ Dsim Dsim\ Zsim Zsim\
None (0)
FR Fsim Fsim\ Rsim Rsim\ Zsim Zsim\
SSi DATAsIm DATAsIim\ CLKsim | CLKsim\
B (1) A A\ B B\
FD (2) F F\ D D\
FR(3) Disabled*’ F R R R\
EnDat (4)
SC EnDat (9) SSI (5) DATA DATA\ CLK CLK\
SC SSI (11) BiSS (6)
AB Asim Asim\ Bsim Bsim\
FD Fsim Fsim\ Dsim Dsim\
None (0)
FR Fsim Fsim\ Rsim Rsim\
SSI DATAsIm DATAsim\ CLKsim | CLKsim\
B (1) A A\ B B\ Z Z\
D (2) F F\ D D\ VA Z\
FR (3) Disabled*’ F F\ R R\ VA A
EnDat (4)
EnDat (8) SSI (5) DATA DATA\ CLK CLK\ Freeze2 | Freeze2\
SSI (10) BiSS (6)
BiSS (13) - - - - - -
AB Asim Asim\ Bsim Bsim\ Zsim Zsim\
FD Fsim Fsim\ Dsim Dsim\ Zsim Zsim\
None (0)
FR Fsim Fsim\ Rsim Rsim\ Zsim Zsim\
SSI DATAsIm DATAsim\ CLKsim | CLKsim\
EnDat (8) AB DATA DATA\ Asim Asim\ Bsim Bsim\ CLK CLK\
SSI(10) EnDat (4) FD DATA | DATA\ Fsim Fsim\ Dsim Dsim\ CLK CLK\
BiSS (13) SSI (5)
(with no Freeze BiSS (6) FR DATA DATA\ Fsim Fsim\ Rsim Rsim\ CLK CLK\
inputs) SSli DATA DATA\ DATAsIim DATAsim\ CLKsim | CLKsim\ CLK CLK\

“! The encoder simulation output is disabled when Pr 03.085 is set to zero.

NOTE

The termination resistors are always enabled on the P2 position interface. Wire break detection is not available when using AB, FD or FR position
feedback device types on the P2 position interface.
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444 Position feedback terminal specifications

A,F, Cosref, Data, Cos H

A\,F\ Cosref\, Data\, Cos L

AB (0), FD (1), FR (2), AB Servo (3), FD Servo(4), FR Servo (5)

L3 B, D, R Sinref, Clock, Sin H

/S B\, D\, R\, Sinref\, Clock\, Sin L

AB (0), FD (1), FR (2), AB Servo (3), FD Servo(4), FR Servo (5)

Type EIA 485 differential receivers

Type EIA 485 differential receivers

Maximum input frequency 500 kHz

Maximum input frequency 500 kHz

Line loading < 2 unit loads

Line loading < 2 unit loads

Line termination components 120 Q (switchable)

Line termination components 120 Q (switchable)

Working common mode range —7Vto+12V

Working common mode range —7Vto+12V

SC Hiperface (7), SC EnDat (9), SC SSI (11), SC Servo (12),
SC SC (15)

SC Hiperface (7), SC EnDat (9), SC SSI (11), SC Servo (12),
SC SC (15)

Type Differential voltage

Type Differential voltage

1.25V peak to peak (sin with
regard to sinref and cos with
regard to cosref)

Maximum Signal level

1.25 V peak to peak (sin with
regard to sinref and cos with
regard to cosref)

Maximum Signal level

Maximum input frequency See Table 4-12

Maximum input frequency See Table 4-12

Maximum applied differential voltage and

4V
common mode voltage range

Maximum applied differential voltage and

4V
common mode voltage range

Resolution: The sine wave frequency can be up to 500 kHz but the resolution is
reduced at high frequency. Table 4-12 shows the number of bits of interpolated
information at different frequencies and with different voltage levels at the drive
encoder port

Resolution: The sine wave frequency can be up to 500 kHz but the resolution is
reduced at high frequency. Table 4-12 shows the number of bits of interpolated
information at different frequencies and with different voltage levels at the drive
encoder port

EnDat (8), SSI (10), BiSS (13)

EnDat (8), SSI (10), BiSS (13) Type EIA 485 differential receivers

Type EIA 485 differential receivers Maximum input frequency 4 MHz

Maximum input frequency 4 MHz Line termination components 120 Q (switchable)

Line termination components 120 Q (switchable) Working common mode range —7Vto+12V

Working common mode range -7Vto+12V Resolver (14)

Resolver (14) Type 2 Vrms sinusoidal signal

Type 2 Vrms sinusoidal signal Operating Frequency 6 — 8 kHz

Operating Frequency 6 -8 kHz Input voltage 0.6 Vrms

Input voltage 0.6 Vrms Minimum impedance 85Q

Minimum impedance 85Q Common to All

Common to All Absolute maximum applied voltage relative to OV [-9 V to 14 V
-9Vto14V

Absolute maximum applied voltage relative to 0OV

NOTE

The position feedback input will accept 5 V TTL differential signals.
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Z, Data, Freeze, Ref H

Z\, Data\, Freeze\, Ref L

SC SC (15)

AB (0), FD (1), FR (2), AB Servo (3), FD Servo(4), FR Servo (5),

Type

EIA 485 differential receivers

Maximum input frequency

512 kHz

Line loading

< 2 unit loads

Line termination components

120 Q (switchable)

Working common mode range

-7Vto+12V

SC Hiperface (7), SC EnDat (9), SC SSI (1

1), SC Servo (12)

Type

EIA 485 differential receivers

Maximum input frequency

4 MHz

Line termination components

120 Q (switchable)

Working common mode range

—-7Vto+12V

EnDat (8), SSI (10), BiSS (13)

V, D, Not used, Not used

V\, D\, Not used, Not used

AB Servo (3), FD Servo(4), FR Servo (5), SC Servo (12)

Type EIA 485 differential receivers
Maximum input frequency 512 kHz
Line loading 1 unit load

Line termination components

120 Q (switchable)

Working common mode range —-7Vto+12V
SC SC (15)
Type Differential voltage

Maximum Signal level

1.25V peak to peak (sin with
regard to sinref and cos with
regard to cosref)

Maximum input frequency

See Table 4-12

Maximum applied differential voltage and
common mode voltage range

VvV

Type

EIA 485 differential receivers

Maximum input frequency

4 MHz

Line termination components

120 Q (switchable)

Working common mode range

—-7Vto+12V

Resolver (14)

Type

Differential voltage

Nominal voltage

0 -2 Vrms depending on turns
ratio

Operating frequency

6 -8 KHz

Minimum impedance

850Q

Common to All

EnDat (8), SSI (10), BiSS (13)

Not used

Resolver (14)

Not used

Common to All

Absolute maximum applied voltage relative to OV |-9 V to 14 V

W, Clock, Not used, Not used

W\, Clock), Not used, Not used

AB Servo (3), FD Servo(4), FR Servo (5), SC Servo (12)

Absolute maximum applied voltage relative to OV [-9 V to 14 V Type EIA 485 differential receivers
Maximum input frequency 512 kHz
YAl U, C, Not used, Not used Line loading 1 unit load

;3 U\, C\, Not used, Not used

AB Servo (3), FD Servo(4), FR Servo (5), SC Servo (12)

Line termination components

120 Q (switchable)

Working common mode range

—-7Vto+12V

SC EnDat (9), SC SSI (11)

Type EIA 485 differential receivers
Maximum input frequency 512 kHz
Line loading 1 unit load

Line termination components

120 Q (switchable)

Type

Differential voltage

Maximum Signal level

1.25 V peak to peak (sin with
regard to sinref and cos with
regard to cosref)

Maximum input frequency

See Table 4-12

Working common mode range -7Vto+12V
SC SC (15)
Type Differential voltage

Maximum Signal level

1.25 V peak to peak (sin with
regard to sinref and cos with
regard to cosref)

Maximum input frequency

See Table 4-12

Maximum applied differential voltage and
common mode voltage range

HV

Maximum applied differential voltage and
common mode voltage range

4V

EnDat (8), SSI (10), BiSS (13)

Not used

Resolver (14)

Not used

Common to All

EnDat (8), SSI (10), BiSS (13)

Absolute maximum applied voltage relative to OV |-9 V to 14 V

Not used

Resolver (14)

Not used

Common to All

Absolute maximum applied voltage relative to OV |-9 V to 14 V
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Common to all Feedback types 4.5 Safe Torque Off (STO)

n Feedback device supply

Supply voltage 515V +2%,8V+5%o0r15V+5%

300 mA for5V and 8 V

Maximum output current 200 mA for 15 V

The voltage on Terminal 13 is controlled by Pr 03.036. The default for this
parameter is 5 V (0) but this can be setto 8 V (1) or 15 V (2). Setting the encoder
voltage too high for the encoder could result in damage to the feedback device.
The termination resistors should be disabled if the outputs from the encoder are
higher than 5 V.

n 0V Common

Motor thermistor input

Thermistor type is selected in P1 Thermistor Type (03.118).

Sincos encoder resolution

The sine wave frequency can be up to 500 kHz but the resolution is
reduced at high frequency. Table 4-12 shows the number of bits of
interpolated information at different frequencies and with different
voltage levels at the drive encoder port. The total resolution in bits per
revolution is the ELPR plus the number of bits of interpolated
information. Although it is possible to obtain 11 bits of interpolation
information, the nominal design value is 10 bits.

Table 4-12 Feedback resolution based on frequency and voltage

level
Volt/Freq | 1 kHz | 5 kHz | 50 kHz | 100 kHz | 200 kHz | 500 kHz
1.2 11 11 10 10 9 8
1.0 11 11 10 9 9 7
0.8 10 10 10 9 8 7
0.6 10 10 9 9 8 7
0.4 9 9 9 8 7 6

The Unidrive M700 / M701 has a single channel STO, whereas the
Unidrive M702 has a dual channel STO.

The Safe Torque Off function provides a means for preventing the drive
from generating torque in the motor, with a very high level of integrity. It
is suitable for incorporation into a safety system for a machine. It is also
suitable for use as a conventional drive enable input.

The safety function is active when the STO input is in the logic-low state
as specified in the control terminal specification. The function is defined
according to EN 61800-5-2 and IEC 61800-5-2 as follows. (In these
standards a drive offering safety-related functions is referred to as a
PDS(SR)):

'Power that can cause rotation (or motion in the case of a linear motor)
is not applied to the motor. The PDS(SR) will not provide energy to the
motor which can generate torque (or force in the case of a linear motor)'

This safety function corresponds to an uncontrolled stop in accordance
with stop category 0 of IEC 60204-1.

The Safe Torque Off function makes use of the special property of an
inverter drive with an induction motor, which is that torque cannot be
generated without the continuous correct active behaviour of the inverter
circuit. All credible faults in the inverter power circuit cause a loss of
torque generation.

The Safe Torque Off function is fail-safe, so when the Safe Torque Off
input is disconnected the drive will not operate the motor, even if a
combination of components within the drive has failed. Most component
failures are revealed by the drive failing to operate. Safe Torque Off is
also independent of the drive firmware. This meets the requirements of
the following standards, for the prevention of operation of the motor.

Machinery Applications

The Safe Torque Off function has been independently assessed by
Notified Body, TGV Rheinland for use as a safety component of a
machine:

Prevention of unintended motor operation: The safety function “Safe
Torque Off” can be used in applications up to Cat 4, PL e according to
EN ISO 13849-1, SIL 3 according to EN 61800-5-2/ EN 62061/ IEC
61508 and in lift applications according to EN 81-1 and EN81-2.

Type examination
certificate number

01.205/5270.01/14

Date of issue Models

11-11-2014 M700, M701, M702

This certificate is available for download from the TUV Rheinland website
at: http://www.tuv.com
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Logic levels comply with IEC 61131-2:2007 for type 1 digital inputs rated
at 24 V. Maximum level for logic low to achieve SIL3 and PL e 5V and

0.5 mA.
Lift (Elevator) Applications

The Safe Torque Off function has been independently assessed for use
as a safety component in lift (elevator) applications by Notified Body,
TGV Nord:

The Unidrive M drives series with Safe Torque Off (STO) function if
applied according to the "Conditions of application” fulfil the safety
requirements of the standards EN81-1, EN81-2, EN 81-50 and
EN60664-1and are in conformity with all relevant requirements of the
Directive 95/16/EC.

Certificate of Conformity

Models
number

Date of issue

44799 13196202 04-08-2015

M700, M701, M702

The Safe Torque Off function can be used to eliminate electro-
mechanical contactors, including special safety contactors, which would
otherwise be required for safety applications.

For further information contact the supplier of the drive.

UL Approval

The Safe Torque Off function has been independently assessed by
Underwriters Laboratories (UL). The on-line certification (yellow card)
reference is: FSPC.E171230.

Safety Parameters as verified by UL:
According to IEC 61508-1 to 7

Safety Product Mechanical Electrical Getting Basic Running Optimizati Drive NV Media Card | Onboard | Advanced DI fi UL
information information installation installation started parameters the motor plimization communication Operation PLC parameters lagnostics information
Safety Parameters as verified by TiiV Rheinland: According to EN ISO 13849-1
According to IEC 61508-1 to 07 / EN 61800-5-2 / EN 62061 Type Value
Type Vawe | KFercentageof | [Galegoy 4
allowance Performance Level (PL) e
Proof test interval 20 years MTTFp 2574 years
High demand or a continuous mode of operation Diagnostic coverage High
PFH (1/h) 4.21x 10" 1/h <1 % CCF 65
Low demand mode of operation (not EN 61800-5-2)
Two-channel Safe Torque Off
PFDavg | 368x10° | <1% .
Models M700 and M701 have a single channel STO, whereas the M702
has dual ch | STO.
According to EN 1SO 13849-1 as duatchanne
Type Value Classification The dual channel STO has two fully independent channels.
Category ) Each input meets the requirements of the standards as defined above.
Performance Level (PL) e If either or both inputs are set at a logic low state, there are no single
MTTFp (STO1) >2500 years High faults in the drive which can permit the motor to be driven.
MTTFp (STO2) >2500 years High It is not necessary to use both channels to meet the requirements of the
MTTFD (Single channel ] standards. The purpose of the two channels is to allow connection to
STO) >2500 years High machine safety systems where two channels are required, and to
DCavg =99 % High facilitate protection against wiring faults.
Mission time 20 years For example, if each channel is connected to a safety-related digital

output of a safety related controller, computer or PLC, then on detection
of a fault in one output the drive can still be disabled safely through the
other output.

Under these conditions, there are no single wiring faults which can
cause a loss of the safety function, i.e. inadvertent enabling of the drive.

In the event that the two-channel operation is not required, the two
inputs can be connected together to form a single Safe Torque Off input.

One-channel Safe Torque Off (Including Two- channel Safe Torque
off with the inputs connected together.)

In a single channel Safe Torque Off application there are no single faults
in the drive which can permit the motor to be driven. Therefore it is not
necessary to have a second channel to interrupt the power connection,
nor a fault detection circuit.

It is important to note that a single short-circuit from the Safe Torque Off
input to a DC supply of > 5 V could cause the drive to be enabled.

This might occur through a fault in the wiring. This can be excluded
according to EN ISO 13849-2 by the use of protected wiring. The wiring
can be protected by either of the following methods:

* By placing the wiring in a segregated cable duct or other enclosure.
or

* By providing the wiring with a grounded (OV of the Drive) shield in a
positive-logic grounded control circuit. The shield is provided to avoid a
hazard from an electrical fault. It may be grounded by any convenient
method; no special EMC precautions are required.

Note on response time of Safe Torque Off, and use with safety
controllers with self-testing outputs:

Tvoe Value Safe Torque Off has been designed to have a response time of greater
yp than 1 ms so that it is compatible with safety controllers whose outputs
Safety Rating SIL 3 are subject to a dynamic test with a pulse width not exceeding 1 ms.
SFF >99 % Note on the use of servo motors, other permanent-magnet motors,
PEH (1/h) 4.43x107'%1/h (<1 % of SIL 3 reluctance motors and salient-pole induction motors:
allowance) When the drive is disabled through Safe Torque Off, a possible (although
HFT 1 highly unlikely) failure mode is for two power devices in the inverter
Beta Factor 2% circuit to conduct incorrectly.
CFF Not applicable
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This fault cannot produce a steady rotating torque in any AC motor.

It produces no torque in a conventional induction motor with a cage
rotor. If the rotor has permanent magnets and/or saliency, then a
transient alignment torque may occur. The motor may briefly try to rotate
by up to 180° electrical, for a permanent magnet motor, or 90° electrical,
for a salient pole induction motor or reluctance motor. This possible
failure mode must be allowed for in the machine design.

The design of safety-related control systems must only be
done by personnel with the required training and experience.
The Safe Torque Off function will only ensure the safety of a
machine if it is correctly incorporated into a complete safety
system. The system must be subject to a risk assessment to
confirm that the residual risk of an unsafe event is at an
acceptable level for the application.

Safe Torque Off inhibits the operation of the drive, this
includes inhibiting braking. If the drive is required to provide
both braking and Safe Torque Off in the same operation (e.g.
for emergency stop) then a safety timer relay or similar device
must be used to ensure that the drive is disabled a suitable
time after braking. The braking function in the drive is
provided by an electronic circuit which is not fail-safe. If
braking is a safety requirement, it must be supplemented by
an independent fail-safe braking mechanism.

Safe Torque Off does not provide electrical isolation.
The supply to the drive must be disconnected by an approved
isolation device before gaining access to power connections.

It is essential to observe the maximum permitted voltage of
5V for a safe low (disabled) state of Safe Torque Off. The
connections to the drive must be arranged so that voltage
drops in the 0 V wiring cannot exceed this value under any
loading condition. It is strongly recommended that the Safe
Torque Off circuit be provided with a dedicated 0 VV conductor
which should be connected to terminal 30 at the drive.

Safe Torque Off over-ride

The drive does not provide any facility to over-ride the Safe Torque Off
function, for example for maintenance purposes.
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1 Table 5-2 Active action icon
5 Getting started Ive action |
Active action icon Description Priority
This chapter introduces the user interfaces, menu structure and security
levels of the drive. 1 Alarm active
5.1 UnderStandlng the dlsplay n Keypad real-time clock battery
The keypad can only be mounted on the drive. low
5.1.1 KI-Keypad n Acrc;essmg non-volatile media
The Kl-Keypad display consists of two rows of text. The upper row ca
shows the drive status or the menu and parameter number currently or Drive security active and locked
being viewed. The lower row of the display line shows the parameter E a or unlocked

value or the specific trip type. The last two characters on the first row
may display special indications. If more than one of these indications is
active then the indications are prioritized as shown in Table 5-2. n

Motor map 2 active

When the drive is powered up the lower row will show the power up .
H User program running

parameter defined by Parameter Displayed At Power-Up (11.022).

Keypad reference active

Figure 5-1 KI-Keypad J

5.2 Keypad operation
5.2.1 Control buttons

The keypad consists of:

» Navigation Keys - Used to navigate the parameter structure and
change parameter values.

» Enter/ Mode button - Used to toggle between parameter edit and
view mode.

* Escape / Exit button - Used to exit from parameter edit or view

0 mode. In parameter edit mode, if parameter values are edited and

. the exit button pressed the parameter value will be restored to the
value it had on entry to edit mode.

. . D | e »  Start forward button - Use to provide a 'Run' command if keypad

\V/ mode is selected.

« Start reverse button - Used to control the drive if keypad mode is
selected and the reverse button is activated. If Enable Auxiliary Key
(06.013) = 1, then the keypad reference is toggled between run
forward and run reverse each time the button is pressed. If Enable
Auxiliary Key (06.013) = 2, then the button functions as a run
reverse key.

(<
. <— S

jm

1. Escape button + Stop/Reset button - Used to reset the drive. In keypad mode can be
2. Start reverse (Auxiliary button) used for 'Stop'.

3. Start forward

4. Navigation keys (x4)

5. Stop / Reset (red) button Low battery voltage is indicated by D low battery symbol on the keypad
6. Enter button display.

Figure 5-2 overleaf shows an example on moving between menus and
The red stop button is also used to reset the drive. editing parameters.

The parameter value is correctly displayed in the lower row of the
keypad display, see table below.

Table 5-1 Keypad display formats

Display formats Value

IP Address 127.000.000.000

MAC Address 01ABCDEF2345

Time 12:34:56

Date 31-12-11 or 12-31-11

Version number 01.02.02.00

Character ABCD

32 bit number with decimal point 21474836.47

16 bit binary number 0100001011100101
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Figure 5-2 Display modes
Status
Mode <
Timeout Timeout Timeout
To enter Parameter or
Mode, press G key or Press ke
P Y S key To return to Status Mode,
Press key
{L
When returning
to Parameter 00.
Mode use the 0.0 Hz
A Temporary
| . Parameter 1
< Mode
To select parameter
Press A
< > keys to select
another parameter
to change, if
l required

To return to Parameter Mode,

Press G key to keep the new parameter value

Press key to ignore the new parameter value and return
the parameter to the pre-edited value

(Character to be edited in lower line of display flashing)

Change parameter values using keys.
%

NOTE

The navigation keys can only be used to move between menus if Pr 00.049 has been set to show 'All Menus'. Refer to section 5.9 Parameter access

level and security on page 46.

5.2.2 Quick access mode
The quick access mode allows direct access to any parameter without
scrolling through menus and parameters.

To enter the quick access mode, press and hold the Enter button
on the keypad while in ‘parameter mode’.

Figure 5-3 Quick access mode

N

0.05.001%

E.
D \g W&
s,

5.2.3 Keypad shortcuts

In ‘parameter mode’:

+ Ifthe up and down keypad buttons are pressed
together, then the keypad display will jump to the start of the
parameter menu being viewed, i.e. Pr 05.005 being viewed, when
the above buttons pressed together will jump to Pr 05.000.

+ Ifthe left and right keypad buttons are pressed together,

then the keypad display will jump to the last viewed parameter in
Menu 0.
In ‘parameter edit mode’:

+  Ifthe up and down keypad buttons are pressed
together, then the parameter value of the parameter being edited will
be set to 0.

« Ifthe left and right keypad buttons are pressed together, the

least significant digit (furthest right) will be selected on the keypad
display for editing.
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Figure 5-4 Mode examples

O e

—Drive Overload :

Trip
Over Volts.1 /‘ ‘1500.0 rpm‘\:\

1. Parameter view mode: Read write or Read only

2. Status mode: Drive OK status

If the drive is ok and the parameters are not being edited or viewed, the
upper row of the display will show one of the following:

* ‘Inhibit’, ‘Ready’ or ‘Run’.

3. Status mode: Trip status

When the drive is in trip condition, the upper row of the display will
indicate that the drive has tripped and the lower row of the display will
show the trip code. For further information regarding trip codes. refer to
Table 13-4 Trip indications on page 247.

4. Status mode: Alarm status

During an ‘alarm’ condition the upper row of the display flashes between
the drive status (Inhibit, Ready or Run, depending on what is displayed)
and the alarm.

Do not change parameter values without careful
consideration; incorrect values may cause damage or a
safety hazard.

When changing the values of parameters, make a note of the new
values in case they need to be entered again.

For new parameter-values to apply after the line power supply to the
drive is interrupted, new values must be saved. Refer to section 5.7
Saving parameters on page 45.

5.3 Menu structure

The drive parameter structure consists of menus and parameters.

The drive initially powers up so that only Menu 0 can be viewed. The up
and down arrow buttons are used to navigate between parameters and
once Pr 00.049 has been set to 'All Menus' the left and right buttons are
used to navigate between menus. For further information, refer to
section 5.9 Parameter access level and security on page 46.

Figure 5-5 Parameter navigation

Y 5o W oS

1.0009
* Can only be used to move between menus if all menus have
been enabled (Pr 00.049). Refer to section 5.9 Parameter

access level and security on page 46.

The menus and parameters roll over in both directions.

i.e. if the last parameter is displayed, a further press will cause the
display to rollover and show the first parameter.

When changing between menus the drive remembers which parameter
was last viewed in a particular menu and thus displays that parameter.

Figure 5-6 Menu structure

2‘1352 00.050 | 01.050

41.027 00049 | 01.049

41,026 00048 | 01.048

41.025 00.047 | 01.047

00.046 | 01.046

I ta_‘ o A
:
£
‘E Moves
I between
2 parameters
s
£
(]
E
°
o
£
c
S
2
o

v o

41.00: v v

41,004 00.005 | 01.005

41,003 00,004 | 01.004

41.002 00.003 01'883

L [41.001 00.002 | 01. | )
~ | 00001 [o01001| L—

Moves between Menus

* The option module menus (S.mm.ppp) are only displayed if option
modules are installed. Where S signifies the option module slot number
and the mm.ppp signifies the menu and the parameter number of the
option module's internal menus and parameter.
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54 Menu0 5.5 Advanced menus

Menu 0 is used to bring together various commonly used parameters for
basic easy set up of the drive. The parameters displayed in Menu 0 can

be configured in Menu 22.
Appropriate parameters are copied from the advanced menus into Menu
0 and thus exist in both locations.

For further information, refer to Chapter 6 Basic parameters on page 49.

Figure 5-7 Menu 0 copying

00.004 5 4

Menu 0 /

Menu 2

02.021 5
-

00.005 0 <«
00.006: 150 \ :
N 01.014 0

Menu 4

04.007: 150

Menu 1

The advanced menus consist of groups or parameters appropriate to a
specific function or feature of the drive. Menus 0 to 41 can be viewed on
the Kl-Keypad.

The option module menus (S.mm.ppp) are only displayed (except for

Unidrive M700 / M702 4. mm.ppp) if option modules are installed. Where
S signifies the option module slot number and the mm.ppp signifies the
menu and parameter number of the option module’s internal menus and

parameter.

On Unidrive M700 / M702, menu 4.00.xxx is the same as menu 24.xxx.

Table 5-3 Advanced menu descriptions

Menu Description
0 Commonly used basic set up parameters for quick / easy
programming
1 Frequency / Speed reference
2 Ramps
3 Frequency slaving, speed feedback and speed control
4 Torque and current control
5 Motor control
6 Sequencer and clock
7 Analog /O
8 Digital I/0
9 Programmable logic, motorized pot, binary sum, timers and
scope
10 Status and trips
11 Drive set-up and identification, serial communications
12 Threshold detectors and variable selectors
13 Standard motion control
14 User PID controller
15 Option module slot 1 set-up menu
16 Option module slot 2 set-up menu
17 Option module slot 3 set-up menu
18 General option module application menu 1
19 General option module application menu 2
20 General option module application menu 3
21 Second motor parameters
22 Menu 0 set-up
23 Not allocated
24 Ethernet module (slot 4) set-up menu*
25 Option module slot 1 application parameters
26 Option module slot 2 application parameters
27 Option module slot 3 application parameters
28 Option module slot 4 application parameters
29 Reserved menu
30 Onboard user programming application menu
31-41 | Advanced motion controller set-up parameters
Slot 1 | Slot 1 option menus**
Slot2 | Slot 2 option menus**
Slot 3 | Slot 3 option menus**
Slot4 | Slot 4 option menus**

* Only displayed on Unidrive M700 / M702.
** Only displayed when the option modules are installed.
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5.5.1 Kl-Keypad set-up menu 5.5.3 Display messages

To enter the keypad set-up menu press and hold the escape S
button on the keypad from status mode. All the keypad parameters are
saved to the keypad non-volatile memory when exiting from the keypad
set-up menu.

To exit from the keypad set-up menu press the escape or or
button. Below are the keypad set-up parameters.

Table 5-4 KIl-Keypad set-up parameters

Parameters Range Type
Classic English (0)
English (1)
German (2)
Keypad.00 | Language* French (3) RW
Italian (4)
Spanish (5)
Chinese (6)
Keypad.01 | Show Units Off (0), On (1) RW
Keypad.02 | Backlight Level 0to 100 % RW
01.01.10 to
Keypad.03 | Keypad Date 31.12.99 RO
) 00:00:00 to
Keypad.04 | Keypad Time 23:59-59 RO
Show Raw Text Parameter
Keypad.05 Values Off (0), On (1) RW
. 00.00.00.00 to
Keypad.06 | Software Version 9999.99.99 RO
. 00.00.00.00 to
Keypad. 07 | Language version 99 99.99 99 RO
Keypad. 08 | Font version 0 to 1000 RO
Keypad. 09 | Show menu names Off or on RW

* The languages available will depend on the keypad software version.

NOTE

It is not possible to access the keypad parameters via any
communications channel.

5.5.2 Alarm indications

An alarm is an indication given on the display by alternating the alarm
string with the drive status string on the upper row and showing the
alarm symbol in the last character in the upper row. Alarms strings are
not displayed when a parameter is being edited, but the user will still see
the alarm character on the upper row.

Table 5-5 Alarm indications

Alarm string Description

Brake resistor overload. Braking Resistor Thermal
Accumulator (10.039) in the drive has reached
75.0 % of the value at which the drive will trip.

Brake Resistor

Motor Protection Accumulator (04.019) in the drive
has reached 75.0 % of the value at which the drive
will trip and the load on the drive is > 100 %.

Motor Overload

Regen inductor overload. Inductor Protection
Accumulator (04.019) in the drive has reached
75.0 % of the value at which the drive will trip and
the load on the drive is > 100 %.

Ind Overload

Drive over temperature. Percentage Of Drive
Thermal Trip Level (07.036) in the drive is greater
than 90 %.

Drive Overload

The autotune procedure has been initialized and an

Auto Tune .
autotune in progress.

Limit Switch Limit switch active. Indicates that a limit switch is

active and that is causing the motor to be stopped.

The following tables indicate the various possible mnemonics which can
be displayed by the drive and their meaning.

Table 5-6 Status indications

Upper row Drive
PP . Description output
string

stage
The drive is inhibited and cannot be run.
The Safe Torque Off signal is not applied to
. Safe Torque Off terminals or Pr 06.015 is )
Inhibit set to 0. The other conditions that can Disabled
prevent the drive from enabling are shown
as bits in Enable Conditions (06.010)
The drive is ready to run. The drive enable
is active, but the drive inverter is not active | Disabled
because the final drive run is not active
The drive is stopped / holding zero speed. | Enabled
The drive is active and running Enabled
The drive is enabled in Regen mode and is
. . Enabled
trying to synchronize to the supply
ST JA\ARELW Supply loss condition has been detected Enabled
The motor is being decelerated to zero
DL EVL W speed / frequency because the final drive Enabled
run has been deactivated.

LTI The drive is applying dc injection braking Enabled

Position Po§|t|on|ng /.p03|t.|on control is active Enabled
during an orientation stop
The drive has tripped and no longer
controlling the motor. The trip code appears | Disabled
in the lower display.
The Reggn unit is enabled and Enabled
synchronized to the supply
Under The drive is in the under voltage state either .
. - Disabled
Voltage in low voltage or high voltage mode.
The motor pre-heat function is active Enabled
Phasing The dn,ve is performing a ‘phasing test on Enabled
enable
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Table 5-7 Option module and NV media card and other status
indications at power-up

First row

. Status
string

Second row string

Parameters

Booting

Parameters are being loaded

Drive parameters are being loaded from a NV Media Card

Booting (VETE L e eI 1n Il User program being loaded

User program is being loaded from a NV Media Card to the drive

Option

Booting User program being loaded

Program

User program is being loaded from a NV Media Card to the option
module in slot X

Data being written to NV Media

NV Card Card

Writing To

Data is being written to a NV Media Card to ensure that its copy of the
drive parameters is correct because the drive is in Auto or Boot mode

Waiting For LVETESVIS 1 Waiting for power stage

The drive is waiting for the processor in the power stage to respond
after power-up

Waiting For

Options Waiting for an option module

The drive is waiting for the options modules to respond after power-up

Uploading
From

Options Loading parameter database

At power-up it may be necessary to update the parameter database
held by the drive because an option module has changed or because
an applications module has requested changes to the parameter
structure. This may involve data transfer between the drive an option

modules. During this period ‘Uploading From Options’ is displayed

5.6 Changing the operating mode

Changing the operating mode returns all parameters to their default
value, including the motor parameters. User security status (00.049) and
User security code (00.034) are not affected by this procedure).

Procedure
Use the following procedure only if a different operating mode is
required:

1. Ensure the drive is not enabled, i.e. terminal 31 on Unidrive M700 /
M701 and terminal 11 & 13 on Unidrive M702 is open or Pr 06.015 is
Off (0)

2. Enter either of the following values in Pr mm.000, as appropriate:
1253 (50 Hz AC supply frequency)
1254 (60 Hz AC supply frequency)

3. Change the setting of Pr 00.048 as follows:

Pr 00.048 setting Operating mode
00.048 1 Open-loop
t Open-loop
2 RFC-A
3 RFC-S
4 Regen
Regen

The figures in the second column apply when the communications
interface is used.

4. Either:

* Press the red reset button

« Toggle the reset digital input

+ Carry out a drive reset through the communications interface by
setting Pr 10.038 to 100.

NOTE

Entering 1253 or 1254 in Pr mm.000 will only load defaults if the setting
of Pr 00.048 has been changed.

5.7 Saving parameters
When changing a parameter in Menu 0, the new value is saved when

pressing the Enter button to return to parameter view mode from
parameter edit mode.

If parameters have been changed in the advanced menus, then the
change will not be saved automatically. A save function must be carried
out.

Procedure

1. Select ‘Save Parameters' in Pr mm.000 (alternatively enter a value
of 1001 in Pr mm.000)

2. Either:

* Press the red reset button

» Toggle the reset digital input, or

* Carry out a drive reset through the communications interface by
setting Pr 10.038 to 100

5.8 Restoring parameter defaults

Restoring parameter defaults by this method saves the default values in
the drives memory. User security status (00.049) and User security code
(00.034) are not affected by this procedure).

Procedure

1. Ensure the drive is not enabled, i.e. terminal 31 on Unidrive M700 /
M701 and terminal 11 & 13 on Unidrive M702 is open or Pr 06.015 is
Off (0)

2. Select 'Reset 50 Hz Defs' or 'Reset 60 Hz Defs' in Pr mm.000.
(alternatively, enter 1233 (50 Hz settings) or 1244 (60 Hz settings) in
Pr mm.000).

3. Either:

* Press the red reset button
» Toggle the reset digital input

* Carry out a drive reset through the communications interface by
setting Pr 10.038 to 100
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5.9 Parameter access level and security

The parameter access level determines whether the user has access to
Menu 0 only or to all the advanced menus (Menus 1 to 41) in addition to
Menu 0.

The User Security determines whether the access to the user is read
only or read write.

Both the User Security and Parameter Access Level can operate
independently of each other as shown in Table 5-8.

Table 5-8 Parameter access level and security
User
security User Menu 0 Advanced
Access level .
status security status menu status
(11.044)
Open RW Not visible
0 |Menuo P VISt
Closed RO Not visible
RW RW
1 All Menus Open
Closed RO RO
2 Read-only Open RO Not visible
Menu 0 Closed RO Not visible
Open RO RO
3 Read-onl
¥ [Closed |RO RO
Open Not visible | Not visible
4 tat I
Status only i ced [Notvisible | Not visible
5 N Open Not visible | Not visible
©8CCSS  IClosed | Notvisible | Not visible

The default settings of the drive are Parameter Access Level Menu 0
and user Security Open i.e. read / write access to Menu 0 with the
advanced menus not visible.

5.9.1 User Security Level / Access Level
The drive provides a number of different levels of security that can be set
by the user via User Security Status (11.044); these are shown below.

User Security

Status Description
(Pr 11.044)
Menu 0 (0) All writable parameters are available to be edited

but only parameters in Menu 0 are visible

All parameters are visible and all writable

All menus (1) parameters are available to be edited

Read- only
Menu 0 (2)

Access is limited to Menu 0 parameters only. All
parameters are read-only

All parameters are read-only however all menus

Read-only (3) and parameters are visible

The keypad remains in status mode and no

Status only (4) parameters can be viewed or edited

The keypad remains in status mode and no
parameters can be viewed or edited. Drive

No access (5) -
parameters cannot be accessed via a comms/

fieldbus interface in the drive or any option module

5.9.2 Changing the User Security Level /Access
Level

The security level is determined by the setting of Pr 00.049 or Pr 11.044.
The Security Level can be changed through the keypad even if the User

Security Code has been set.

5.9.3 User Security Code
The User Security Code, when set, prevents write access to any of the
parameters in any menu.

Setting User Security Code
Enter a value between 1 and 2147483647 in Pr 00.034 and press the

button; the security code has now been set to this value. In order

to activate the security, the Security level must be set to desired level in
Pr 00.049. When the drive is reset, the security code will have been

activated and the drive returns to Menu 0 and the @ symbol is

displayed in the right hand corner of the keypad display. The value of
Pr 00.034 will return to 0 in order to hide the security code.

Unlocking User Security Code

Select a parameter that need to be edited and press the button,
the upper display will now show ‘Security Code’. Use the arrow buttons

to set the security code and press the button. With the correct
security code entered, the display will revert to the parameter selected in
edit mode.

If an incorrect security code is entered, the following message ‘Incorrect
security code’ is displayed, then the display will revert to parameter view
mode.

Disabling User Security
Unlock the previously set security code as detailed above. Set Pr 00.034

to 0 and press the button. The User Security has now been
disabled, and will not have to be unlocked each time the drive is
powered up to allow read / write access to the parameters.

5.10 Displaying parameters with

non-default values only

By selecting 'Show non-default' in Pr mm.000 (Alternatively, enter 12000
in Pr mm.000), the only parameters that will be visible to the user will be
those containing a non-default value. This function does not require a
drive reset to become active. In order to deactivate this function, return
to Pr mm.000 and select 'No action' (alternatively enter a value of 0).
Please note that this function can be affected by the access level
enabled, refer to section 5.9 Parameter access level and security on
page 46 for further information regarding access level.

5.11 Displaying destination parameters

only

By selecting 'Destinations' in Pr mm.000 (Alternatively enter 12001 in
Pr mm.000), the only parameters that will be visible to the user will be
destination parameters. This function does not require a drive reset to
become active. In order to deactivate this function, return to Pr mm.000
and select 'No action' (alternatively enter a value of 0).

Please note that this function can be affected by the access level
enabled, refer to section 5.9 Parameter access level and security on
page 46 for further information regarding access level.

512 Communications

The Unidrive M700 / M702 drives offer Ethernet fieldbus
communications and the Unidrive M701 drive offers a 2 wire EIA 485
interface. This enables the drive set-up, operation and monitoring to be
carried out with a PC or controller if required.
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5.12.1 Unidrive M700/ M702 - Ethernet

communications
The drive offers fieldbus communications via Ethernet, this enables the
drive set-up, operation and monitoring to be carried out with a PC or
controller. The drive provides two RJ45 connections with an Ethernet
switch for easy network creation. The Ethernet option provides support
for the following protocols:

*  Modbus TCP
*  EtherNet/IP or Profinet 10
*  Web pages*

*  Email**
»  Synchronization with IEEE1588
*+  RTMoE

*Basic Web page functionality only

**Features have not been implemented but will be available soon.

In addition to two RJ45 connectors, each port provides a status LED for
diagnostic / information purposes.

LED status Description
Off Ethernet connection not detected
Solid green Ethernet connection detected but no data
Flashing green Ethernet connection detected and data flow

Figure 5-8 Location of the Ethernet ports

The shell of the RJ45 connector is isolated from the OV of the drive
control terminals but it is connected to ground.

NOTE

Modbus TCP/IP has a maximum number of 4 client connections. Refer
to Pr 4.15.006 (Maximum Connections) in the Parameter Reference
Guide. The default value of Pr 4.15.006 is 2 client connections, but the
maximum number of client connections is 10.

Recommended cable