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Notice:

OMRON products are manufactured for use according to proper procedures
by a qualified operator and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this
manual. Always heed the information provided with them. Failure to heed pre-
cautions can result in injury to people or damage to property.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also
capitalized when it refers to an OMRON product, regardless of whether or not
it appears in the proper name of the product.

© OMRON, 2010

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.
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Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials
and workmanship for a period of one year (or other period if specified) from date of
sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, REGARDING NONINFRINGEMENT, MERCHANTABILITY, OR FITNESS
FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER
ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS DETERMINED
THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSE-
QUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED
ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price
of the product on which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR,
OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS OMRON'S ANALY-
SIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED,
INSTALLED, AND MAINTAINED AND NOT SUBJECT TO CONTAMINATION,
ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regu-
lations that apply to the combination of products in the customer's application or
use of the products.

At the customer's request, OMRON will provide applicable third party certification
documents identifying ratings and limitations of use that apply to the products. This
information by itself is not sufficient for a complete determination of the suitability of
the products in combination with the end product, machine, system, or other appli-
cation or use.

The following are some examples of applications for which particular attention must
be given. This is not intended to be an exhaustive list of all possible uses of the
products, nor is it intended to imply that the uses listed may be suitable for the prod-
ucts:

o Outdoor use, uses involving potential chemical contamination or electrical interfer-
ence, or conditions or uses not described in this manual.

o Nuclear energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equipment,
and installations subject to separate industry or government regulations.

o Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A
WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE
OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED FOR THE
INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.
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Disclaimers

iv

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable
product, or any consequence thereof.

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on
improvements and other reasons. It is our practice to change model numbers when
published ratings or features are changed, or when significant construction changes
are made. However, some specifications of the products may be changed without
any notice. When in doubt, special model numbers may be assigned to fix or estab-
lish key specifications for your application on your request. Please consult with your
OMRON representative at any time to confirm actual specifications of purchased
products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing pur-
poses, even when tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in deter-
mining suitability and does not constitute a warranty. It may represent the result of
OMRON:'s test conditions, and the users must correlate it to actual application
requirements. Actual performance is subject to the OMRON Warranty and Limita-
tions of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be
accurate; however, no responsibility is assumed for clerical, typographical, or proof-
reading errors, or omissions.
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Safety Messages

For the best results with the MX2 Series inverter, carefully read this manual
and all of the warning labels attached to the inverter before installing and
operating it, and follow the instructions exactly. Keep this manual handy for
quick reference.

Definitions and Symbols

A safety instruction (message) includes a "Safety Alert Symbol" and a signal
word or phrase such as WARNING or CAUTION. Each signal word has the
following meaning:

&HIGH VOLTAGE This symbol indicates high voltage related warnings. It calls your attention to
items or operations that could be dangerous to you and other persons operat-
ing this equipment.

Read the message and follow the instructions carefully.

&WARNING indicates a potentially hazardous situation that, if not avoided, may result in
serious injury or death, or minor or moderate injury. Additionally there may be
significant property damage.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury or in severe property damage.

Step 1 Indicates a step in a series of action steps required to accomplish a goal. The
number of the step will be contained in the step symbol.

Note Notes indicates an area or subject of special merit, emphasizing either the
product's capability or common errors in operation or maintenance.

&Tip Tips give a special instruction that can save time or provide other benefits
while installing or using the product. The tip calls attention to an idea that may
not be obvious to first-time users of the product.

1 Hazardous High Voltage

&HIGH VOLTAGE Motor control equipment and electronic controllers are connected to hazard-
ous line voltages. When servicing drives and electronic controllers, there may
be exposed components with housing or protrusions at or above line potential.
Extreme care should be taken to protect against shock.

Stand on an insulating pad and make it a habit to use only one hand when
checking components. Always work with another person in case an emer-
gency occurs. Disconnect power before checking controllers or performing
maintenance. Be sure equipment is properly grounded. Wear safety glasses
whenever working on electronic controllers or rotating machinery.

1-1 Caution when using Safe Stop Function

When using Safe Stop function, make sure to check whether the safe stop
function properly works when installation (before starting operation). Please
carefully refer to Appendix E Safety (ISO 13849-1) on page 333

e) vii
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General Precautions - Read These First! 2
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General Precautions - Read These First!

/\ WARNING

/N\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ Caution
& Caution

& Caution

/N\HIGH VOLTAGE

/\ WARNING

This equipment must be installed, adjusted, and serviced by qualified electri-
cal maintenance personnel familiar with the construction and operation of the
equipment and the hazards involved. Failure to observe this precaution may
result in bodily injury.

The user is responsible to ensure that all driven machinery, drive train mecha-
nism not supplied by OMRON, and process line material are capable of safe
operation at an applied frequency of 150% of the maximum selected fre-
quency range to the AC motor. Failure to do so can result in destruction of
equipment and injury to personnel should a single-point failure occur.

For equipment protection, install a ground leakage type breaker with a fast
response circuit capable of handling large currents. The ground fault protec-
tion circuit is not designed to protect against personal injury.

HAZARDOUS OF ELECTRICAL SHOCK. DISCONNECT INCOMING
POWER BEFORE CHANGING WIRING, PUT ON OR TAKE OFF OPTIONAL
DEVICES OR REPLACE COOLING FANS.

Wait at least ten (10) minutes after turning OFF the input power supply before
performing maintenance or an inspection. Otherwise, there is the danger of
electric shock.

Make sure to read and clearly understand these instructions before working
on MX2 series equipment.

Proper grounds, disconnecting devices and other safety devices and their
location are the responsibility of the user and are not provided by OMRON

Be sure to connect a motor thermal disconnect switch or overload device to
the MX2 series controller to assure that the inverter will shut down in the event
of an overload or an overheated motor.

Dangerous voltage exists until power light is OFF. Wait at least ten (10) min-
utes after input power is disconnected before performing maintenance.

This equipment has high leakage current and must be permanently (fixed)
hard-wire to earth ground via two independent cables.
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General Precautions - Read These First! 2

/\ WARNING

& Caution

& Caution

& Caution

& Caution

& Caution

& Caution

Note

Rotating shafts and above-ground electrical potentials can be hazardous.
Therefore, make sure that all electrical work conform to the National Electrical
Codes and local regulations. Installation, alignment and maintenance must be
performed only by qualified personnel.

a) Class | motor must be connected to earth ground via low resistive path
(<0.1)

b) Any motor used must be of a suitable rating.

c) Motors may have hazardous moving path. In this event suitable protec-
tion must be provided.

Alarm connection may contain hazardous live voltage even when inverter is
disconnected. When removing the front cover for maintenance or inspection,
confirm that incoming power for alarm connection is completely disconnected.

Hazardous (main) terminals for any interconnection (motor, contact breaker,
filter, etc.) must be inaccessible in the final installation.

The equipment is intended for installation in a cabinet. The end application
must be in accordance with BS EN60204-1. Refer to the section "Choosing a
Mounting Location" on page 27. The diagram dimensions are to be suitably
amended for your application.

Connection to field wiring terminals must be reliably fixed having two indepen-
dent means of mechanical support. Use a termination with cable support (fig-
ure below), or strain relief, cable clamp, etc.

O 1

A double-pole disconnection device must be fitted to the incoming main power
supply close to the inverter. Additionally, a protection device meet IEC947-1/
IEC947-3 must be fitted at this point (protection device data shown in 2-3-6
Determining Wire and Fuse Sizes on page 37).

The above instructions, together with any other requirements highlighted in
this manual, must be followed for continue LVD (European Low Voltage Direc-
tive) compliance.

e) ix
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Index to Warnings and Cautions in This Manual 3
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Index to Warnings and Cautions in This Manual

/N\HIGH VOLTAGE

/N\HIGH VOLTAGE

/\ WARNING

& Caution
& Caution

& Caution

& Caution

& Caution

& Caution

& Caution

Cautions and Warnings for Orientation and Mounting Procedures

Hazard of electrical shock. Disconnect incoming power before changing wir-
ing, put on or take off optional devices or replace cooling fans. Wait ten (10)
minutes before removing the front cover. .........ccccoiiiiiie, 22

Hazard of electrical shock. Never touch the naked PCB (printed circuit board)
portions while the unit is powered up. Even for switch portion, the inverter
must be powered OFF before you change. ..o, 27

In the cases below involving a general-purpose inverter, a large peak current
may flow on the power supply side, sometimes destroying the converter mod-
Ul oo e e e e e e e e e aa e e e as 27

1. The unbalance factor of the power supply is 3% or higher.

2. The power supply capacity is at least 10 times greater than the inverter ca-
pacity (or the power supply capacity is 500kVA or more).

a) Abrupt power supply changes are expected, due to the conditions
such as:

b) Several inverters are interconnected with a short bus.

c) A thyristor converter and an inverter are interconnected with a short
bus.

d) Aninstalled phase advance capacitor opens and closes.

Be sure to install the unit on flame-resistant material such as a steel plate.
Otherwise, there is the danger of fire. .......coovieiiiiiiici e, 27

Be sure not to place any flammable materials near the inverter. Otherwise,
there is the danger of fire. ... 27

Be sure not to let the foreign matter enter vent openings in the inverter hous-
ing, such as wire clippings, spatter from welding, metal shavings, dust, etc.
Otherwise, there is the danger of fire. ......ccceevciieiiicci e, 28

Be sure to install the inverter in a place that can bear the weight according to
the specifications in the text (Chapter 1, Specifications Tables). Otherwise, it
may fall and cause injury to personnel. .........cccccciiiiieiiiiiiiee e 28

Be sure to install the unit on a perpendicular wall that is not subject to vibra-
tion. Otherwise, it may fall and cause injury to personnel. ...........cccccceeene 28

Be sure not to install or operate an inverter that is damaged or has missing
parts. Otherwise, it may cause injury to personnel. 2-9Be sure to install the
inverter in a well-ventilated room that does not have direct exposure to sun-
light, a tendency for high temperature, high humidity or dew condensation,
high levels of dust, corrosive gas, explosive gas, inflammable gas, grinding-
fluid mist, salt damage, etc. Otherwise, there is the danger of fire. ............. 28

Be sure to maintain the specified clearance area around the inverter and to
provide adequate ventilation. Otherwise, the inverter may overheat and cause
equipment damage OF fir€. ......coiiiiiiiii e 29
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Step-by-Step Basic Installation Section 2-3

2-3-3-2

2-3-4

30

The optional board cover is affixed with screws onto the terminal block cover,
but it is not affixed onto the main unit. Accordingly, the terminal block cover
can be removed without removing the optional board cover.

Installation method

Follow the removal procedure in reverse. Set the top side of the terminal block
cover onto the main unit and push in the cover until you hear a "click" sound.

Optional board cover

Terminal block cover

Terminal block cover screw
(1 location for 3.0 kW and smaller models)

Terminal block cover screw
(2 locations for 3.7 kW and larger models)

Inverter Dimensions

Locate the applicable drawing on the following pages for your inverter. Dimen-
sions are given in millimeters (inches) format.
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Step-by-Step Basic Installation Section 2-3

Power Type W (mm) | H(mm) | D (mm) | D1 (mm)
Single-phase MX2-AB001 68 128 109 13.5
200V MX2-AB002

MX2-AB004 122.5 27
3-phase 200V | MX2-A2001 109 13.5

MX2-A2002

MX2-A2004 122.5 27

MX2-A2007 145.5 50

Note Some inverter housing require two mounting screws, while other requires four.
Be sure to use lock washers or other means to ensure screws do not loosen
due to vibration.
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Power Type W (mm) | H(mm) | D (mm) | D1 (mm)
Single-phase MX2-AB007 108 128 170.5 55
200V MX2-AB015
MX2-AB022
3-phase 200V | MX2-A2015 170.5 55
MX2-A2022
3-phase 400V | MX2-A4004 143.5 28
MX2-A4007 170.5 55
MX2-A4015
MX2-A4022
MX2-A4030
31
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Step-by-Step Basic Installation Section 2-3
140
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Power Type W (mm) | H(mm) | D (mm) | D1 (mm)
3-phase 200 V | MX2-A2037 140 128 170,5 55

32

3-phase 400 V

MX2-A4040
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Step-by-Step Basic Installation

Section 2-3
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Power Type W (mm) | H(mm) | D (mm) | D1 (mm)
3-phase 200 V | MX2-A2055 140 260 155 73.3
MX2-A2075
3-phase 400 V | MX2-A4055
MX2-A4075
33
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Step-by-Step Basic Installation

Section 2-3

34
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Type

W (mm)

H (mm)

D (mm)

D1 (mm)

3-phase 200 V

MX2-A2110

180

3-phase 400 V

MX2-A4110
MX2-A4150
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Step-by-Step Basic Installation Section 2-3
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Power Type W (mm) | H(mm) | D (mm) | D1 (mm)
3-phase 200V | MX2-A2150 220 350 175 84
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Step-by-Step Basic Installation Section 2-3

2-3-5 Prepare for Wiring

36

Step 1

Step 2
/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/N\HIGH VOLTAGE

/\HIGH VOLTAGE

/N\HIGH VOLTAGE

/\HIGH VOLTAGE

Before proceeding to the wiring section, Ventilation holes (top)
it's a good time to temporarily covers the
inverter's ventilation openings. Paper
and masking tape are all that is needed.
This will prevent harmful debris such as
wire clippings and metal shavings from
entering the inverter during installation.

N S
C T O

LAY

Ventilation holes
(both sides)

It is very important to perform the wiring steps carefully and correctly. Before
proceeding, please study the caution and warning message herebelow.

"USE 60/75 C Cu wire only" or equivalent. For models MX2-A2001, A2002,
A2004, A2007, ABO15, AB022, A4004, A4007, A4015, A4022, A4030

"USE 75 C Cu wire only" or equivalent. For models MX2-AB001, -AB002, -
AB004, -AB007, -A2015, -A2022, -A2037, A2055, A2075, -A2110, -A2150, -
A4040, -A4055, -A4075, -A4110 and -A4150

"Suitable for use on a circuit capable of delivering not more than 100k rms
symmetrical amperes, 240V maximum when protected by Class CC, G, J or R
fuses or circuit breaker having an interrupting rating not les than 100,000 rms
symmetrical amperes, 240 volts maximum". For 200V models.

"Suitable for use on a circuit capable of delivering not more than 100k rms
symmetrical amperes, 480V maximum when protected by Class CC, G, J or R
fuses or circuit breaker having an interrupting rating not les than 100,000 rms
symmetrical amperes, 480 volts maximum." For 400V models.

Be sure to ground the unit. Otherwise, there is a danger of electric shock and/
or fire.

Wiring work shall be carried out only by qualified personnel. Otherwise, there
is a danger of electric shock and/or fire.

Implement wiring after checking that the power supply is OFF. Otherwise, you
may incur electric shock and/or fire.

Do not connect wiring to an inverter or operate an inverter that is not mounted
according to the instructions given in this manual. Otherwise, there is a dan-
ger of electric shock and/or injury to personnel.
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Step-by-Step Basic Installation Section 2-3

2-3-6 Determining Wire and Fuse Sizes

The maximum motor currents in your application determines the recom-
mended wore size. The following table gives the wire size in AWG. The
"Power Lines" column applies to the inverter input power, output wires to the
motor, the earth ground connection, and any other components shown in the
"Basic System Description" on page 26. The "Signal Lines" column applies to
any wire connecting to the two green connectors just inside the front cover
panel.

Motor Output Inverter Model Wiring Applicable equipment
kW HP Power Lines Signal Lines Fuse
VT CT VT CT (UL-rated, class J, 600 V)
02 |01 | 1/8 | MX2-AB001 AWG16 /1.3 mm?2 (75°C only) | 18 to 28 AWG / |10 A
04 (02 [% [% |MX2-ABOO2 0.141to
0.75 mm?2
0.55 |04 |% Yo MX2-AB004 shielded wire
1.1 ]0.75 |15 |1 MX2-AB007 AWG12 /3.3 mm2(75°C only) | *4 15A
22 |15 |3 2 MX2-AB015 AWG10 /5.3 mm?2 30A
3.0 (22 |4 3 MX2-AB022
0.2 |01 | 1/8 | MX2-A2001 AWG16 /1.3 mm?2 10A
04 (02 |% Ya MX2-A2002
0.75 |04 |1 Y2 MX2-A2004
1.1 |0.75 (1.5 |1 MX2-A2007 15A
22 (15 |3 2 MX2-A2015 AWG14 /2.1 mm2 (75°C only)
30 |22 |4 3 MX2-A2022 AWG12 /3.3 mmz (75°C only) 20A
55 |87 |75 |5 MX2-A2037 AWG10 /5.3 mm? (75°C only) 30A
75 |55 [10 |7.5 |MX2-A2055 AWG6 / 13 mmz (75°C only) 40 A
11 75 |15 10 MX2-A2075
15 11 20 15 MX2-A2110 AWG4 / 21 mmz2 (75°C only) 80 A
185 |15 (25 |20 MX2-A2150 AWG2 / 34 mm? (75°C only) 80 A
0.75 |04 |1 Y2 MX2-A4004 AWG16 /1.3 mm2 10A
1.5 [0.75 |2 1 MX2-A4007
22 (15 |3 2 MX2-A4015
30 (22 |4 3 MX2-A4022 AWG14 /2.1 mm?2
40 |3.0 |5 4 MX2-A4030 15A
55 (4.0 |75 |5 MX2-A4040 AWG12 /3.3 mm2 (75°C only)
75 |55 |10 7.5 | MX2-A4055 AWG10/ 5.3 mmz2 (75°C only) 20A
11 75 |15 10 MX2-A4075
15 11 20 15 MX2-A4110 AWG6 / 13 mmz (75°C only) 40 A
18.5 |15 25 20 MX2-A4150 AWG6 / 13 mmz (75°C only) 40 A
Note 1 Field wiring must be made by a UL-Listed and CSA-certified closed-loop ter-
minal connector sized for the wire gauge involved. Connector must be fixed by
using the crimping tool specified by the connector manufacturer.
Note 2 Be sure to consider the capacity of the circuit breaker to be used.
Note 3 Be sure to use a larger wire gauge if power line length exceeds 66 ft. (20 m).
Note 4 Use 18 AWG /0.75 mm? wire for the alarm signal wire ([ALO], [AL1], [AL2] ter-

minals).
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2-3-7 Terminal Dimensions and Torque Specs

2-3-8

2-3-8-1

2-3-8-2

38

The terminal screw dimensions for all MX2 inverters are listed in table below.
This information is useful in sizing spade lug or ring lug connectors for wire
terminations.

&Caution Tighten the screws with the specified torque in the table below. Check for any

loosening of screws. Otherwise, there is the danger of fire.

Types Screw Width (mm) | Tightening
Diameter Torque (N-m)
MX2 - ABOO1, AB002, AB004 M3.5 7.6 1.0
MX2 - A2001, A2002, A2004, A2007
MX2 - AB007, ABO15, AB022 M4 10 1.4

MX2 - A2015, A2022, A2037

MX2 - A4004, A4007, A4015, A4022,
A4030, A4040

MX2 - A2055, A2075 M5 13 3.0

MX2 - A4055, A4075

MX2 - A2110 M6 17.5 3.91t0 5.1
MX2 - A4110, A4150

MX2 - A2150 M8 23 5.9108.8

Inverter Supply Input (R/L1, S/L2, T/L3)

Step 3

In this step, you will connect wiring to the input of the inverter. First, you must
determine whether the inverter model you have required three-phase power
only with terminals [R/L1], [S/L2], and [T/L3], or single-phase power only
with terminals [L1] and [N]. Refer to the specifications label (on the side of the
inverter) for the acceptable power source types!

Earth leakage circuit breaker

Use an earth leakage breaker for circuit (wiring) protection between the power
supply and the main power supply terminals (R/L1, S/L2, T/L3).

An earth leakage breaker may malfunction at high frequencies as those gen-
erated by an inverter. Use an earth leakage breaker with a large high-fre-
quency sensitive current rating.

When sensitivity of 30mA or even less earth leakage maybe required in cer-
tain applications (e.g. domestic), short motor cable and convenient low-leak-
age EMC filters should be selected. Check with your supplier for additional
indications.

Magnetic contactor

When the Inverter protective function is activated, your system may fail or an
accident may occur. Connect a magnetic contactor to turn off the Inverter
power supply.

Do not start or stop the Inverter by switching ON/OFF the magnetic contactor
provided in the Inverter power supply input (primary) circuit and output (sec-
ondary) circuit.To start or stop the Inverter via an external signal, use the
operation command terminals (FW, RV) on the control circuit terminal block.

Do not use this Inverter with an input phase loss connection. The Inverter
operating with 1-phase input may be causing a trip (due to undervoltage,
overcurrent, etc.) or damage to the Inverter.

Do not turn on the power and then turn it off again more than once every 3
minutes. Doing so may damage the Inverter.
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2-3-9 Inverter output terminal (U/T1, V/T2, W/T3)

For connection of the output terminal, use the compatible cable or a cable with
a larger section. Otherwise, the output voltage between the Inverter and the
motor may drop.

Do not mount a phase advance capacitor or surge absorber, because these
devices may cause the Inverter to trip or cause damage to the capacitor or
surge absorber.

If the cable length exceeds 20 m (particularly, with 400 V class), a surge volt-
age may be generated at the motor terminal depending on stray capacitance
or inductance of the cable, causing the motor to risk his isolation (depending
on motor isolation class and conditions).

To suppress surge voltage, output filters are recommended. From simple
choke and output dV/dt filters to sinus filters.

To connect several motors, provide a thermal protection relay for each, as the
inverter can not recognize how current is shared among the motors.

The RC value of each thermal relay should be 1.1 times larger than the motor
rated current.The relay may trip earlier depending on the cable length.In this
case, connect an AC reactor to the Inverter output.

2-3-10 DC Reactor Connection (+1, P/+2)

This terminal is used to connect the optional DC reactor.

By factory default, a shorting bar has been connected between terminals +1
and P/+2. Before connecting the DC reactor, remove this shorting bar.

The length of the DC reactor connection cable should be 5 m or shorter.
If the DC reactor is not being used, do not remove the shorting bar.

If you remove the shorting bar without connecting the DC reactor, no power is
supplied to the Inverter main circuit, disabling operation.

2-3-11 Power connections for each inverter size

Single-phase 200 V 0.1 to 0.4 kW
Three-phase 200 V 0.1 to 0.75 kW

Single-phase Three-phase
RB |PD/+| P/+ | NA RB |PD/+] P/+] NA
jjelie]je o|Qa|o
L1 N | U/T1 V/T2|W/T3] R/L1| S/L2| T/L3| UM V/T2|W/T3
O
N J \ J N J) \ J
Power input  Output to Motor Power input  Output to Motor

N Chassis Ground (M4)
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Single-phase 200 V 0.75 to 2.2 kW
Three-phase 200V 1.5, 2.2 kW
Three-phase 400 V 0.4 to 3.0 kW

Single-phase Three-phase
3; ; RB |PD/+] P/+| N£ RB [PD/+] P/+| NF
. o|@ia|o e]jelle]fe
= = ([T N [umvmw | | [RO[sc2[Ts|um|vmiwis
olo B
\ J \ J \ J \ J
r Ik ir Lk
Power input  Output to Motor Power input  Output to Motor
\ Chassis Ground (M4)
Three-phase 200 V 3.7 kW

RB | PD/+1| P+ [ N/-

-]
[Ty S
=

1]

?

: T
o =
N D
7]

(]

ooo =N
ooo o
=) S

<

=y

o

(I g

RILT [ SA2 | T/L3 | UTT | VT2 | WIT3

foooo%

r Lk

Power input Output to Motor

,\ Chassis Ground (M4)

Three-phase 200 V 5.5, 7.5 kW
Three-phase 400 V 5.5, 7.5 kW

RILT | S/L2 | TAL3 | UMt | VT2 | W/T3

PD/+1 | P/+[|N- | RB|| G G
O|O||O]|O
- -
ir 8
Power input Output to Motor
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Three-phase 200 V 11 kW
Three-phase 400 V 11, 15 kW

RIL1 | S/L2 | TAL3 | UM | VM2 | W3

PD/+1 | P/+| | N/- | RB G G
O|10|10]|0
ollellellee]l°]
o Ho ofofofo OE . @
lell I%x Power input Output to Motor

RILT | S/L2 | TAL3 | U1 | VT2 | W/T3

PO/+1 | P/+|| N/- | RB G G

ST
olefelele]e \ / \ /
S lfofoflofofofofl i1 L
. Ps Power input Output to Motor

Note An inverter powered by a portable power generator may receive a distorted
power waveform, overheating the generator. In general, the generator capac-
ity should be five times that of the inverter (kVA).

&Caution Be sure that the input voltage matches the inverter specifications:

¢ Single-phase 200 to 240 V 50/60 Hz(0.1 kW~2.2 kW) for MX2-AB models
* Three-phase 200 to 240 V 50/60 Hz (0.1 kW~15 kW) for MX2-A2 models
e Three-phase 380 to 480 V 50/60 Hz (0.4 kW~15 kW) for MX2-A4 models

&Caution Be sure not to power a three-phase-only inverter with single phase power.
Otherwise, there is the possibility of damage to the inverter and the danger of
fire.
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& Caution

& Caution

& Caution

& Caution

Be sure not to connect an AC power supply to the output terminals. Other-
wise, there is the possibility of damage to the inverter and the danger of injury
and/or fire.

MX2 Inverter

Output to Motor Power Input
[ 1

000 000

Remarks for using ground fault interrupter breakers in the main power supply:
Adjustable frequency inverter with integrated CE-filters and shielded
(screened) motor cables have a higher leakage current toward earth GND.
Especially at the moment of switching ON this can cause an inadvertent trip of
ground fault interrupters. Because of the rectifier on the input side of the
inverter there is the possibility to stall the switch-off function through small
amounts of DC current.

Please observe the following:

e Use only short time-invariant and pulse current-sensitive ground fault
interrupters with higher trigger current.

e Other components should be secured with separate ground fault inter-
rupters.

¢ Ground fault interrupters in the power input wiring of an inverter are not an
absolute protection against electric shock.

Be sure to install a fuse in each phase of the main power supply to the
inverter. Otherwise, there is the danger of fire.

For motor leads, ground fault interrupter breakers and electromagnetic con-
tactors, be sure to size these components properly (each must have the
capacity for rated current and voltage). Otherwise, there is the danger of fire.
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2-3-12 Wire the Inverter Output to Motor

Step 4 The process of motor selection is beyond the scope of this manual. However,
it must be an AC induction motor with three phases. It should also come with a
chassis ground lug. If the motor does not have three power input leads, stop
the installation and verify the motor type. Other guidelines for wiring the motor
include:

* Use an inverter-grade motor for maximum motor life (1600 V insulation).

 For standard motors, use the AC reactor accessory if the wiring between
the inverter and motor exceeds 10 meters in length.

Simply connect the motor to the terminals [U/T1], [V/T2], and [W/T3] as
shown in page 38 to page 41. This is a good time to connect the chassis
ground lug on the drive as well. The motor chassis ground must also connect
to the same point. Use a star ground (single-point) arrangement, and never
daisy-chain the grounds (point-to-point).
* Check the mechanical integrity of each wire crimp and terminal connec-
tion.

* Replace the housing partition that covers access to the power connec-
tions.

Special care to be taken when motor is connected through long wires

2-3-13 Ground Terminal ©

To prevent electric shock, be sure to ground the Inverter and the motor.

The 200 V class should be connected to the ground terminal under Class D
grounding conditions (conventional Class 3 grounding conditions: 100 Q or
less ground resistance), The 400 V class should be connected to the ground
terminal under Class C grounding conditions (conventional special Class 3
grounding conditions: 10 Q or less ground resistance).

For the ground cable, use the compatible cable or a cable with a larger diame-
ter. Make the cable length as short as possible.

When several Inverters are connected, the ground cable must not be con-
nected across several Inverters, and must not be looped. Otherwise, the
Inverter and surrounding control machines may malfunction.

C)

Inverter

C)

Inverter Your ground bolt

Inverter

@®

2-3-14 Logic Control Wiring

After completing the initial installation and powerup test in this chapter, you
may need to wire the logic signal connector for your application. For new
inverter users/applications, we highly recommend that you first complete the
powerup test in this chapter without adding any logic control wiring. As a quick
reference here is included the control connection diagram. But for more
details about inputs and outputs configuration, please check SECTION 4
Operations and Monitoring.

) 43
BCI.

elektromotoren



Step-by-Step Basic Installation

Section 2-3

MX2 control wiring quick reference

Breaker, MCCB
or GFI

Power source, T
3-phase or !
1-phase, per !
inverter model !
1
1

Intelligent inputs,
7 terminals

MX2

Forward

NOTE:
For the wiring of intelligent
1/0 and analog inputs,

be sure to use twisted
pair / shielded cable.
Attach the shielded wire
for each signal to its
respective common
terminal at the inverter
end only.

Input impedance of

each intelligent input is
4.7 kQ

Input
circuits

[5] configurable as
discrete input or
thermistor input

Relay

DC reactor
(optional)

Braking
resistor unit
(optional) (optional)

contacts,

type 1 Form C

Open collector output
Freg. arrival signal

Thermistor
Short bar L
(Source type) : l
|
LL T s
GND for logic inputs 7/7{
¢
Freq. Meter g i EME
@1 A Termination rgsistor_(ZOO Q) Common for logic outputs
=1 (Change by slide switch)
> ]
L l SV S i =
Volt. Meter ' !
RS4s5 | 4 Serial communication port
[am 1 bd! transceiver | (RS485/ModBus)
transceivy L 7'}’L ,,,,,,

Analog reference

°Jf=E

0~10VDC ——— _ — R4S port
4~20mA ol e e E’ transceiver <:>
L 7}”
Pulse train input Apprx.100 Qj’ L I USB (mini
24 VDC 32 kHz max. L USB
transceiver <:>
N ] 7}”L T
Option port <:>
GND for analog signals i controller
7, T
2-3-15 Uncover the Inverter Vents
Step 5 After mounting and wiring the inverter,

44

remove any covers from the inverter hous-
ing. This includes material over the side ven-

tilation ports.

/\ WARNING

Make sure the input power to the inverter is
OFF. If the drive has been powered, leave it

OFF for ten minutes before continuing.
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2-4 Powerup Test

Step 6

After wiring the inverter and motor, you're ready to do a powerup test. The
procedure that follows is designed for the first-time use of the drive. Please
verify the following conditions before conducting the powerup test:

¢ You have followed all the steps in this chapter up to this step.

* The inverter is new, and is securely mounted to a non-flammable vertical
surface.

e The inverter is connected to a power source and a motor.

* No additional wiring of the inverter connectors or terminals has been
done.

* The power supply is reliable, and the motor is a known working unit, and
the motor nameplate ratings match the inverter ratings.

¢ The motor is securely mounted, and is not connected to any load.

2-4-1 Goals for the Powerup Test

If there are any exceptions to the above conditions at this step, please take a
moment to take any measures necessary to reach this basic starting point.
The specific goals of this powerup test are:

1. Verify that the wiring to the power supply and motor is correct.
2. Demonstrate that the inverter and motor are generally compatible.
3. Get an introduction to the use of the built-in operator keypad.

The powerup test gives you an important starting to ensure a safe and suc-
cessful application of the Omron inverter. We highly recommend performing
this test before proceeding to the other chapters in this manual.

2-4-2 Pre-test and Operational Precautions

& Caution

& Caution

& Caution

The following instructions apply to the powerup test, or to any time the inverter
is powered and operating. Please study the following instructions and mes-
sages before proceeding with the powerup test.

1. The power supply must have fusing suitable for the load. Check the fuse
size chart presented in Step 5, if necessary.

2. Be sure you have access to a disconnect switch for the drive input power
if necessary. However, do not turn OFF power during inverter operation un-
less it is an emergency.

The heat sink fins will have a high temperature. Be careful not to touch them.
Otherwise, there is the danger of getting burned.

The operation of the inverter can be easily changed from low speed to high
speed. Be sure to check the capability and limitations of the motor and
machine before operating the inverter. Otherwise, there is the danger of injury.

If you operate a motor at a frequency higher than the inverter standard default
setting (50 Hz/60 Hz), be sure to check the motor and machine specifications
with the respective manufacturer. Only operate the motor at elevated frequen-
cies after getting their approval. Otherwise, there is the danger of equipment
damage and/or injury.
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&Caution Check the following before and during the Powerup test. Otherwise, there is
the danger of equipment damage.

¢ |Is the shorting bar between the [+1] and [+] terminals installed? DO NOT
power or operate the inverter if the jumper is removed.

¢ |s the direction of the motor rotation correct?

* Did the inverter trip during acceleration or deceleration?

* Were the rpm and frequency meter readings as expected?
¢ Were there any abnormal motor vibration or noise?

2-4-3 Powering the Inverter
If you have followed all the steps, cautions and warnings up to this point,
you're ready to apply power. After doing so, the following events should occur:
e The POWER LED will illuminate.

* The numeric (7-segment) LEDs will display a test pattern, then stop at
0.0.

* The Hz LED will be ON.

If the motor starts running unexpectedly or any other problem occurs, press
the STOP key. Only if necessary should you remove power to the inverter as a
remedy.

Note If the inverter has been previously powered and programmed, the LEDs (other
than the POWER LED) may illuminate differently than as indicated above. If
necessary, you can initialize all parameters to the factory default settings. See
"Restoring Factory Default Settings" on page 245.
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2-5 Using the Front Panel Keypad

Please take a moment to familiarize yourself with the keypad layout shown in
the figure below. The display is used in programming the inverter's parame-
ters, as well as monitoring specific parameter values during operation.

(4) RUN LED (1) POWER LED
(5) Monitor LED [Hz] (2) ALARM LED
(6) Monitor LED [A] (3) Program LED
3
(8) 7-seg LED omRon ___ RgN PV(\)/ 7 \ (15) USB connector
D R el R
(7) Run command LED '-'.'-'.,-'.,-'. é PROG \ v y (10) Stop/reset key
—O— )
(9) RUN key
16) RJ45 connector
A | [E22R (
RUN [N | |ReseT i
(11) CYCLE key
CO|IR=7 || v
. J

(12) Upkey  (13) Down key  (14) Set Key

Items Contents
(1) POWER LED Turns ON (Green) while the inverter is powered up.
(2) ALARM LED Turns ON (Red) when the inverter trips.
(3) Program LED - Turns ON (Green) when the display shows changeable parameter.
- Blinks when there is a mismatch in setting.

(4) RUN LED Turns ON (Green) when the inverter is driving the motor.

(5) Monitor LED [Hz] Turns ON (Green) when the displayed data is frequency related.

(6) Monitor LED [A] Turns ON (Green) when the displayed data is current related.

(7) Run command LED | Turns ON (Green) when a Run command is set to the operator. (Run key is effective.)
(8)

9)

(10

8) 7-seg LED Shows each parameter, monitors etc.
9) Run key Makes inverter run.
10) Stop/reset key - Makes inverter decelerates to a stop.
- Reset the inverter when it is in trip situation
(11) CYCLE key - Go to the top of next function group, when a function mode is shown

- Cancel the setting and return to the function code, when a data is shown
- Moves the cursor to a digit left, when it is in digit-to-digit setting mode
- Pressing for 1 second leads to display data of d00 !, regardless of current display.

(12) Up key - Increase or decrease the data.
(13) Down key - Pressing the both keys at the same time gives you the digit-to-digit edit.
(14) SET key - Go to the data display mode when a function code is shown

- Stores the data and go back to show the function code, when data is shown.
- Moves the cursor to a digit right, when it is in digit-to-digit display mode

(15) USB connector Connect USB connector (mini-B) for using PC communication

(16) RJ45 connector Connect RJ45 jack for remote operator
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2-5-1 Keys, Modes, and Parameters

The purpose of the keypad is to provide a  — v =)
way to change modes and parameters. The MX2 INVERTER

term function applies to both monitoring F,’ ,':" ::" ::: % AEM °%'
modes and parameters. These are all acces- = === 0
sible through function codes that are primary ;8; STOP
4-character codes. The various functions are ESET
separated into related groups identifiable by
the left-most character, as the table shows. N J
Function Type (Category) of Function Mode to Access PRG LED
Group Indicator
"d" Monitoring functions Monitor ©]
"F" Main profile parameters Program °
"A Standard functions Program °
"b" Fine tuning functions Program °
"C" Intelligent terminal functions Program °
"H" Motor constant related functions Program °
"p" Pulse train input, torque, EzSQ, and | Program )
communication related functions
"u" User selected parameters Program )
"E" Error codes - -
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2-5-2 Keypad Navigation Map

Note

The MX2 Series inverter drives have many programmable functions and
parameters. Chapter 3 will cover these in detail, but you need to access just a
few items to perform the powerup test. The menu structure makes use of
function codes and parameter codes to allow programming and monitoring
with only a 4-digit display and keys and LEDs. So, it is important to become
familiar with the basic navigation map of parameters and functions in the dia-
gram below. You may later use this map as a reference.

—--  Group"d" - :Moves to data display

C2
e

: Jumps to the next group

ql_l nr
RN

QKQ

C
I

1<
‘um_,
/]

3
]
T

L
C2
c2
-

e mmm e — -

Data display (F001 to F*03)
Data does not blink because of real time synchronizing

: Saves the data in EEPROM and returns to
: Returns to func. code display without saving data.

\VYAY4
==

Data display
When data is changed, the display starts blinking, which means that
new data has not been activated yet.

CIIIiiiiiiiiiiio : Saves the data in EEPROM and returns to

| Group "C" oo ' : Cancels the data change and returns to func. code display.
! L

~

Press the both up and down key at the
same time in func. code or data display,
% then single-digit edit mode will be enabled.

Refer to page 56 for further information.

Pressing the key will make the display go to the top of next function
group, regardless the display contents. (e.g. A2 | — —> bJ0 )
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[Setting example]
After power ON, changing from 0.00 display to change the b0OB3
(carrier frequency) data.

el H
@p )| key to sh @ Data of 400 | will be shown on the
thresfs e):j © show display after the first power ON
e function code -
-D

(o 000
= s pe—— TR
-

[=]

V ® Press key to move on to the function group F0{ |

@ Press key twice to move on to the function group k53 |

® Press Up key to change increase function code (500 | —> b083).

/E\\L ® Press key to display the data of 083
1

Display is solid lighting.

Press up key to increase the
data (5.0 -> {2.0)

\/\7
When data is changed, the display
starts blinking, which means that new

data has not been activated yet.
@ Press key to set
and save the data

: Fix and stores the data and moves back to the function code
: Cancels the change and moves back to the function code

Note Function code bxxx are for monitor and not possible to change.
Function codes Fxxx other than FHHH are reflected on the performance just

after changing the data (before pressing [.J| key), and there will be
no blinking.

When a function code is shown... When a data is shown...

key Move on to the next function group | Cancels the change and moves
back to the function code

key Move on to the data display Fix and stores the data and
moves back to the function code

key Increase function code Increase data value

|x#| key Decrease function code Decrease data value

Note Keep pressing for more than 1 second leads to dOO1 display, regardless the
display situation. But note that the display will circulates while keep pressing

the key because of the original function of the key.
(e.g. FOO 1 —>RO0 ! — OO0 | —> £O0 1 —> ... —> displays 50.00 after 1 second)

50 )
BCI.

elektromotoren



Using the Front Panel Keypad Section 2-5

2-5-3 Selecting Functions and Editing Parameters

To prepare to run the motor in the powerup test, this section will show how to
configure the necessary parameters:

1. Select the digital operator as the source of motor speed command
(ROD 1=02).

Select the digital operator as the source of the RUN command (RB02-02).
Set the motor base frequency (R003) and AVR voltage of the motor (AOBZ).
Set the motor current for proper thermal protection (b0 I2).

5. Set the number of poles for the motor (HOO4).

The following series of programming tables are designed for successive use.
Each table uses the previous table's final state as the starting point. There-
fore, start with the first and continue programming until the last one. If you get
lost or concerned that some of the other parameters setting may be incorrect,
refer to "Restoring Factory Default Settings" on page 245.

Prepare to Edit Parameters — This sequence begins with powering ON the
inverter, then it shows how to navigate to the "A" Group parameters for subse-
quent settings. You can also refer to the "Keypad Navigation Map" on page 49
for orientation throughout the steps.

P wDN

Action Display Func./Parameter

Turn ON the inverter Inverter output frequency displayed
(OHz in stop mode)

Press the key a0 "d" group selected

[y
L

I!

Press the key 2 times A00 | "RA" group selected

1. Select the digital operator for Speed Command — The inverter output
frequency can be set from several sources, including an analog input, mem-
ory setting, or the network, for example. The powerup test uses the keypad as
the speed control source for your convenience. Note that the default setting
depends on the country.

Action Display Func./Parameter

(Starting point) AOO | "R" Group selected
271 | Speed command source setting

00... Potentiometer of ext. operator
0 1... Control terminals

2... Digital operator (FO01)

03... ModBus network

!I

Press the |j| key

etc.
Press the /[>#] key to select 02... Digital operator (selected)
Press the key to store A0 1 Stores parameter, returns to "A00 "

2. Select the digital operator for RUN
Command — To RUN command causes the
inverter to accelerate the motor to the [ 8;“2'*.85‘5;,/@ VPR )
selected speed. The Run command can 00| e <=
arrive from various sources, including the | |[{LZLZLICD| A PR |y
control terminals, the Run key on the keypad
or the network. In the figure to the right, RUN |A| m| i
notice the Run Key Enable LED, just above

the Run key. If the LED is ON, the Run key is L A4 )
already selected as the source, and you may

skip this step. Note that the default setting

depends on the country.

Run Key Enable LED
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52

If the Potentiometer Enable LED is OFF, follow these steps below (the table
resumes action from the end of the previous table).

Action Func./Parameter

(Starting point) A00 | Speed command source setting

- =)
& ®
[} ©
¥} E
<

Press the key Run command source setting

Press the [_ ] key n 0 1... Control terminals
ol g2... Digital operator
{3... ModBus network input

Press the /[3#] key to select iE] g¢... Digital operator (selected)

Press the key to store EliE Stores parameter, returns to "A002"

[N}

Note After completing the steps above, the Run Key Enable LED will be ON. This

& Caution

does not mean the motor is trying to run; it means that the RUN key is now
enabled. DO NOT press the RUN key at this time — complete the parameter
setup first.

3. Set the Motor Base Frequency and AVR voltage of the motor — The
motor is designed to operate at a specific AC frequency. Most commercial
motors are designed for 50/60 Hz operation. First, check the motor specifica-
tions. Then follow the steps below to verify the setting or correct it for your
motor. DO NOT set it greater than 50/60 Hz unless the motor manufacturer
specifically approves operation at the higher frequency.

Action Display Func./Parameter
(Starting point) Run command source setting
Press the key once Aoo3 | | Base frequency setting
Press the [_] key r Default value for the base frequency
US = 60 Hz, Europe = 50 Hz

Press the /[>#] keytoselect|[gn Set to your motor specs (your display
. may be different)

Press the key A0o3 Stores parameter, returns to "A003"

If you operate a motor at a frequency higher than the inverter standard default
setting (50 Hz/60 Hz), be sure to check the motor and machine specifications
with the respective manufacturer. Only operate the motor at elevated frequen-
cies after getting their approval. Otherwise, there is the danger of equipment
damage.

Set the AVR Voltage Setting — The inverter has an Automatic Voltage Regula-
tion (AVR) function. It adjusts the output voltage to match the motor's name-
plate voltage rating. The AVR smoothes out fluctuation in the input power
source, but note that it does not boost the voltage in the event of a brown-out.
Use the AVR setting (AOB2) that most closely matches the one for your motor.

* 200 V class: 200 /215 /220 /230 /240 VAC
* 400 V class: 380 /400/415 /440 /460 /480 VAC
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To set the motor voltage, follow the steps on the following table.

Action Display Func./Parameter
(Starting point) A0o3 Base frequency setting

o

Press the key and hold until —> AVR voltage select

pun |
c2
o

Default value for AVR voltage:

Press the key A230
200 V class= 230 VAC
or 400 V class= 400 VAC (HFE)
RYDD =460 VAC (HFU)
Press the /[>#] keytoselect|[f2 15 Set to your motor specs (your display

may be different)
FH] Stores parameter, returns to "AO0BZ"

Press the key A

2

4. Set the Motor Current — The inverter has thermal overload protection that
is designed to protect the inverter and motor from overheating due to an
excessive load. The inverter's uses the motor's current rating to calculate the
time-based heating effect. This protection depends on using correct current
rating for your motor. The level of electronic thermal setting, parameter b0 12,
is adjustable from 20% to 100% of the inverter's rated current. A proper con-
figuration will also help prevent unnecessary inverter trip events.

Read the motor's current rating on its manufacturer's nameplate. Then follow
the steps below to configure the inverter's overload protection setting.

Action Display Func./Parameter
(Starting point) ADEZ AVR voltage select
Press the key 500 1] |First "B" Group parameter selected
Press the key and hold until — | [, 2 Level of electronic thermal setting
Press the[_] key icr | | Default value will be 100% of inverter
b a0 rated current
Press the /[2] key toselect|[, 5| | Setto your motor specs (your display
may be different)
Press the key b0 12 Stores parameter, returns to "b0 12"
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/N\Tip

5. Set the Number of Motor Poles — The motor's internal winding arrange-
ment determines its number of magnetic poles. The specification label on the
motor usually indicates the number of poles. For proper operation, verify the
parameter setting matches the motor poles. Many industrial motors have four
poles, corresponding to the default setting in the inverter (HOOY).

Follow the steps in the table below to verify the motor poles setting and
change if necessary (the table resumes action from the end of the previous
table.)

Action Func./Parameter
(Starting point) o Level of electronic thermal setting

o ||O
| &
s
0
<

"H" Group selected

Press the key HOO
Press the key three times HoOy | | Motor poles parameter
Press the[_ | key i 2 =2 poles
HOOA 4 = 4 poles (default)
b =6 poles
B =8 poles
10 =10 poles

Set to your motor specs (your display
may be different)

Stores parameter, returns to "HOO4"

Pressthe[A] /[x#] key to select
Press the key

X X
[ 3
2 2
- -

This step concludes the parameter setups for the inverter. You are almost
ready to run the motor for the first time!

If you became lost during any of these steps, first observe the state of the
PRG LED. Then study the "Keypad Navigation Map" on page 49 to determine
the current state of the keypad controls and display. As long as you do not
press the key, no parameter will be changed by keypad entry errors. Note
that power cycling the inverter causes it to power up Monitor Mode, displaying
the value for d00 ! (output frequency).

The next section will show you how to monitor a particular parameter from the
display. Then you will be ready to run the motor.
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2-5-4 Monitoring Parameters with the Display

After using the keypad for parameter editing, —smron

it's a good idea to switch the inverter from =
Program Mode to Monitor Mode. The PRG ,-,',' :, '
LED will be OFF, and the Hertz or Ampere —

LED indicates the display units.

RUN
For the powerup test, monitor the motor
speed indirectly by viewing the inverter's out- v
&

put frequency. The output frequency must not

RUN PWR (# 3
MX2 INVERTER o O
™ Hz |[ALM o%»
Iy 1%
A | PRG
o [¢] Y

—O0—

STOP
| A | RESET|

———,

be confused with base frequency (50/60 Hz) of the motor, or the carrier fre-
quency (switching frequency of the inverter, in the kHz range). The monitoring
functions are in the "D" list, located near the top left of the "Keypad Navigation

Map" on page 49.

Output frequency (speed) set — Resuming keypad operation from the previ-

ous table, follow the steps below.

Action Display Func./Parameter
(Starting point) HOOH Motor poles parameter
Press the key four times Fon "F" is selected

C
L
C _

Press the key non

Set frequency displayed

2-5-5 Running the Motor

If you have programmed all the parameters up to this point, you're ready to

run the motor! First, review this checklist:

N o oMb

)
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Verify the power LED is ON. If not, check the power connections.
Verify the Run Key Enable LED is ON.
Verify the PRG LED is OFF. If it is ON,
Make sure the motor is disconnected from any mechanical load.
Now, press the RUN key on the keypad. The RUN LED will turn ON.
Press the key for a few seconds. The motor should start turning.

If it is OFF, check the ROOZ setting.
review the instructions above.

Press the STOP key to stop the motor rotation.

55



Using the Front Panel Keypad Section 2-5

2-5-6 Single-Digit Edit Mode
If a target function code or data is far from current data, using the single-digit
edit mode makes it quicker. Pressing the up key and down key at the same
time leads you to go into the digit-to-digit changing mode.

{ While in Single-digit edit mode (single digit is blinking):
i : Move cursor to right or set the func.code/data (lowest digit only)

: Move cursor to left.

¥
W <—I[Fo0 | |=—=[Fi0 | |—=

v
G

(A) \7
[Fog (]—

Mila T #le T #lE T =B
\’ \’ \’ \’
L
1st digit will be 2nd digit will be 3rd digit will be 4th digit will be blinking.

blinking. Use up/down
keys to change the
value of the digit.

blinking. Use up/down
keys to change the
value of the digit.

blinking. Use up/down
keys to change the
value of the digit.

Use up/down keys to
change the value of the
digit.

If not existing codes are selected, the data sill not move to the function
code but blinking digit will move again to the left end digit.

v
© <= [2000

=N A
’

\

1st digit will be blinking.

—
D —

\/

~INEA]

\/

2nd digit will be blinking.

=,

\/

Ll."__l'Ll
&R
\Y4

r %E ]

3rd digit will be blinking.

(B) \7

mn
[R R

S
\/

4th digit will be blinking.

Use up/down keys to
change the value of the
digit.

Use up/down keys to
change the value of the
digit.

Use up/down keys to
change the value of the
digit.

Use up/down keys to
change the value of the
digit.

Note When pressing with cursor on the highest digit, the cursor will jump to
the lowest digit. ((A) and (B) in above figure.)

Note When pressing up key and down key at the same time in single-digit edit
mode, the single-digit edit mode is disabled and goes back to normal mode.
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2-5-7 Powerup Test Observations and Summary

Step 7

Note

Reading this section will help you make some useful observations when first
running the motor.

Error Codes — If the inverter displays an error code (format is "E xx"), see
"Monitoring Trip Events, History, & Conditions" on page 238 to interpret and
clear the error.

Acceleration and Deceleration — The MX2 inverter has programmable
acceleration and deceleration value. The test procedure left these at the
default value, 10 seconds. You can observe this by setting the frequency FOO
at about half speed before running the motor. Then press RUN, and the motor
will take 5 seconds to reach a steady speed. Press the STOP key to see a
5 second deceleration to a STOP.

State of Inverter at Stop — If you adjust the motor's speed to zero, the motor
will slow to a near stop, and the inverter turns the outputs OFF. The high-per-
formance MX2 can rotate at a very slow speed with high torque output, but not
zero (must use servo systems with position feedback for that feature). This
characteristic means you must use a mechanical brake for some applications.

Interpreting the Display — First, refer to the output frequency display read-
out. The maximum frequency setting (parameter A04Y4) defaults to 50 Hz or
60 Hz (Europe and United States, respectively) for your application.

Example: Suppose a 4-pole motor is rated for 60 Hz operation, so the inverter
is configured to output 60 Hz at full scale. Use the following formula to calcu-
late the rpm.

Frequency x 60 _ Frequency x 120  60x120

- = =1800 RPM
Pairs of poles #of poles

Speed in RPM =

The theoretical speed for the motor is 1800 RPM (speed of torque vector rota-
tion). However, the motor cannot generate torque unless its shaft turns at a
slightly different speed. This difference is called slip. So it's common to see a
rated speed of approximately 1750 RPM on a 60 Hz, 4-pole motor. Using a
tachometer to measure shaft speed, you can see the difference between the
inverter output frequency and the actual motor speed. The slip increases
slightly as the motor's load increases. This is why the inverter output value is
called "frequency", since it is not exactly equal to motor speed.

Run/Stop Versus Monitor/Program
Modes — The Run LED on the inverter
is ON in Run Mode, and OFF in Stop
Mode. The Program LED is ON when
the inverter is in Program Mode, and
OFF for Monitor Mode. All four mode
combinations are possible. The dia- p

gram to the right depicts the modes rogram

and the mode transitions via keypad.

STOP
RESET

RUN

Some factory automation devices such as PLCs have alternative Run/Pro-
gram modes; the device is in either one mode or the other. In the Omron
inverter, however, Run Mode alternates with Stop Mode, and Program Mode
alternates with Monitor Mode. This arrangement lets you program some value
while the inverter is operating — providing flexibility for maintenance person-
nel.
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3-1-1

3-1-2

SECTION 3
Configuring Drive Parameters

Choosing a Programming Device

Introduction

Omron variable frequency drives (inverters) use the latest electronics technol-
ogy for getting the right AC waveform to the motor at the right time. The bene-
fits are many, including energy savings and higher machine output or
productivity. The flexibility required to handle a broad range of applications
has required ever more configurable options and parameters - inverter are
now a complex industrial automation component. And this can make a prod-
uct seem difficult to use, but the goal of this chapter is to make this easier for
you.

As the powerup test in 2-4 Powerup Test demonstrated, you do not have to
program very many parameters to run the motor. In fact, most applications
would benefit only from programming just a few, specific parameters. This
chapter will explain the purpose of each set of parameters, and help you
choose the ones that are important to your application.

If you are developing a new application for the inverter and a motor, finding
the right parameters to change is mostly an exercise in optimization. There-
fore, it is okay to begin running the motor with a loosely tuned system. By
making specific, individual changes and observing their effects, you can
achieve a finely tuned system.

Introduction of Inverter Programming

The front panel keypad is the first and best way to get to know the inverter's
capabilities. Every function or programmable parameter is accessible from the
keypad.
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3-2 Using the Keypad Devices

3-2-1

60

The MX2 Series inverter front keypad contains all the elements for both moni-
toring and programming parameters. The keypad layout is pictured below. All
other programming devices for the inverter have a similar key arrangement
and function.

Display Units (Hertz / Amperes) LEDs Run LED Power LED
Alarm LED
Parameter Display

( \)
\\ﬁ 0 EsTER \\ RgN el Program LED
T
Run key Enable LED 020020 000 1TINVE | —
NS, A [ —
Run key — | == USB port
S | A~ ||STOPI (Mini B connector)
N | |Resex, —
Remote operator
) Connector (RJ45 )
——
CYCLE key L )
/4 / \
Up/Down keys  Set key Stop/Reset key

Key and Indicator Legend

* Run LED - ON when the inverter output is ON and the motor is develop-
ing torque (Run Mode), and OFF when the inverter output is OFF (Stop
Mode).

* Program LED - This LED is ON when the inverter is ready for parameter
editing (Program Mode). It is OFF when the parameter display is monitor-
ing data (Monitor Mode).

* Run Key Enable LED - This LED is ON when the inverter is ready to
respond to the Run key, OFF when the Run key is disabled.

* Run Key - Press this key to run the motor (the Run Enable LED must be
ON first). Parameter FO04, Keypad Run Key Routing, determines whether
the Run key generates a Run FWD or Run REV command.

* Stop/Reset Key - Press this key to stop the motor when it is running
(uses the programmed deceleration rate). This key will also reset an
alarm that has tripped.

* Parameter Display - A 4-digit, 7-segment display for parameters and
function codes.

* Display Units, Hertz/Amperes - One of these LEDs will be ON to indi-
cate the units associated with the parameter display.

* Power LED - This is ON when the power input to the inverter is ON.

e Alarm LED - ON when an inverter trip is active (alarm relay contact will
be closed).

¢ Cycle Key - This key is used to escape from the current situation.
¢ Up/Down keys - Use these keys alternatively to move up or down the lists

of parameter and functions shown in the display, and increment/decre-
ment values.

* Set key - This key is used to navigate through the lists of parameters and
functions for setting and monitoring parameter values. When the unit is in
Program Mode and you have edited a parameter value, press the Set key
to write the new value to the EEPROM.
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3-2-2 Operational Modes

The RUN and PRG LEDs tell just part
of the story; Run Mode and Program
Modes are independent modes, not
opposite modes. In the state diagram
to the right, Run alternates with Stop,
and Program Mode alternates with
Monitor Mode. This is a very important
ability, for it shows that a technician
can approach a running machine and
change some parameters without shut-
ting down the machine.

The occurrence of a fault during opera-
tion will cause the inverter to enter Trip
Mode as shown. An event such as an
output overload will cause the inverter
to exit the Run Mode and turn OFF its
output to the motor. In the Trip Mode,
any request to run the motor is ignored. You must clear the error by pressing
the Stop/Reset switch. See 6-2 Monitoring Trip Events, History, & Conditions
on page 238.

3-2-3 Run Mode Edit

The inverter can be in Run Mode (inverter output is controlling motor) and still
allow you to edit certain parameters. This is useful in applications that must
run continuously, you need some inverter parameter adjustment.

The parameter tables in this chapter have a column

Fault

titted "Run Mode Edit". An Ex mark x means the param- Nll?:e
eter cannot be edited; a Check mark v means the Edit
parameter can be edited. The Software Lock Setting X
(parameter b03!) determines when the Run Mode

access permission is in effect and access permission in v
other conditions, as well. It is the responsibility of the

user to choose a useful and safe software lock setting
for the inverter operating conditions and personnel. Please refer to 3-6-5 Soft-
ware Lock Mode on page 106 for more information.

3-2-4 Control Algorithms

The motor control program in the Inverter Control Algorithms
MX2 inverter has two sinusoidal
PWM switching algorithms. The
intent is that you select the best
algorithm for the motor and load WFCE),

_— . variable (1.7) torque
characteristics of your application.
V/F control,

V/F control
constant torque (V/F-VC)

Both algorithms generate the fre-

. . Free V/f
quency output in a unique way. Once e _|—O Output
configured, the algorithm is the basis Segz;’t”rifﬁs"f\;’)mr —Q O+—>

for other parameter settings as well
(see 3-5-4 Torque Control Algo-
rithms on page 79). Therefore, choose the best algorithm early in your appli-
cation design process.
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3-2-5 Dual Rating Selection

The MX2 series inverter has Dual Rating, so that it can work in two different
types of load condition, Constant torque application and Variable torque appli-
cation. Select parameter b049 depending on your application.

"A" Function Run Defaults
Func. | Name Description Mode [g| Units
Code Edit
b043 | Dual Rating Selection Two options; select codes: oo -
00 ...CT (Constant Torque)
01..VT (Variable Torque)
When changed, the rated output current and related items are changed auto-
matically. Differences between HD and ND are described below.
HD ND
Usage For heavy load with high torque required at For normal load without high
start, acceleration or deceleration torque required.
Applications Elevators, cranes, conveyers, etc. fans, pumps, air-conditionings
Rated current (example) 1.0 A (3-phase 200 V 0.1 kW) 1.2 A (3-phase 200 V 0.1 kW)
Overload current 150% 60 sec. 120% 60 sec.

Initial values of HD and ND are different shown as below table. Be sure to
note that when the dual rating selection b049 is changed those initial values
are also changed except HO03/H203. (Even if currently set value is within the
range of both HD and ND, data is initialized when b049 is changed.)

Name Func. HD ND

code Range initial data Range initial data
V/f characteristic A044 |00: Const. torque | 00: Const. tq. 00: Const. torque | 00: Const. tq.
curve A244 | 01: Reduced torque 01: Reduced tq.

02: Free V/F 02: Free V/F
03: SLV

DC braking force for | A054 |0 to 100 (%) 50 (%) 0to 70 % 50 (%)
deceleration
DC braking force at | A057 |0 to 100 (%) 0 (%) 0to 70 % 0 (%)
start
Carrier frequency A059 |2.0to 15.0(kHz) 5.0(kHz) 2.0 to 10.0(kHz) 2.0(kHz)
during DC braking
Overload restriction |b022 |(0.20 to 2.00) 1.50 x Rated (0.20 to 1.50) 1.20 x Rated
level p222 |x Rated current (A) |current (A) x Rated current (A) |current (A)
Overload restriction | b025
level 2
Carrier frequency b083 |2.0to 15.0(kHz) 5.0(kHz) 2.0 to 10.0(kHz) 2.0(kHz)
Motor capacity HO03 | 0.1 to 15(kW) Depends on 0.2 to 18.5(kW) One size up

H203 type than HD

When ND is selected, following parameters are not displayed.
Func. code Name Func. code Name
doo9 Torque command monitor C058 Over/under-torque level (FW,RG)
do10 Torque bias monitor C059 Output mode of Over/under-torque
do12 Torque monitor HO0O1 Auto-tuning selection
b040 Torque limit selection H002/H202 | Motor constant selection
b041 Torque limit (1) HO005/H205 | Motor speed response constant
b042 Torque limit (2) H020/H220 | Motor constant R1
b043 Torque limit (3) H021/H221 | Motor constant R2
b044 Torque limit (4) H022/H222 | Motor constant L
b045 Torque LAD STOP selection H023/H223 | Motor constant lo
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Func. code Name Func. code Name
b046 Reverse run protection H024/H224 | Motor constant J
Co054 Over-torque/under-torque selection P037 Torque bias value
C055 Over/under-torque level (FW,PW) P038 Torque bias polar selection
C056 Over/under-torque level (RV,RG) P039 Speed limit of Torque control (FW)
C057 Over/under-torque level (RV,PW) P040 Speed limit of Torque control (RV)
When ND is selected, following functions are not displayed in intelligent termi-
nals.
Intelligent input terminals Intelligent output terminals
40:TL Torque Limit Selection 07:0TQ Over/under Torque Signal
41:TRQA1 Torque limit switch 1 10:TRQ Torque Limited Signal
42:TRQ1 Torque limit switch 2 - -
52:ATR Enable torque command input - -
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3-3

64

"D" Group: Monitoring Functions

You can access important parameter values with the "D" Group monitoring
functions, whether the inverter is in Run Mode or Stop Mode. After selecting
the function code number for the parameter you want to monitor, press the
Function key once to show the value on the display. In functions 4005 and
dioe, the intelligent terminals use individual segments of the display to show
ON/OFF status.

If the inverter display is set to monitor a parameter and powerdown occurs,
the inverter stores the present monitor function setting. For your convenience,
the display automatically returns to the previously monitored parameter upon
the next powerup.

"D" Function Run Units
Func. Name Description Mode
Code Edit
dig ! | Output frequency monitor Real time display of output frequency to motor |- Hz
from 0.0 to 400.0Hz ' If b I3 is set high, out-
put frequency (FO3 1) can be changed by up/
down key with d001 monitoring.
ddde | Output current monitor Filtered display of output current to motor, - A
range is 0 to 655.3 ampere (~99.9 ampere for
1.5kW and less)
d003 | Rotation direction monitor Three different indications: - -
"F" ...Forward
"o" ...Stop
"r" ...Reverse
di04 | Process variable (PV), PID feed- | Displays the scaled PID process variable - -
back monitor (feedback) value (A5 is scale factor), 0.00 to
10000
di0S | Intelligent input terminal status Displays the state of the intelligent input termi- | - -
nals:
ON
I e S S i OFF
Terminal numbers
diib | Intelligent output terminal status | Displays the state of the intelligent output ter- |— -
minals:
Relay 11 12
di07 | Scaled output frequency monitor | Displays the output frequency scaled by the |- -
constant in b0B6. Decimal point indicates
range: 0 to 40000
db08 | Actual frequency monitor Displays the actual frequency, range is - Hz
-400 to 400 Hz 2
di0d9 | Torgue command monitor Displays the torque command, range is - %
-200 to 200%
d0 10 | Torque bias monitor Displays the torque bias value, range is - %
-200 to 200%
dd i@ | Output torque monitor Displays the output torque, range is -200 to - %
200%
did 13 | Output voltage monitor Voltage of output to motor, Range is 0.0 to - \
600.0 V
dd 4 | Input power monitor Displays the input power, range is 0 to 100 kW | - KW
db !5 | Watt-hour monitor Displays watt-hour of the inverter, range is O to | — -
9999000
dd I6 | Elapsed RUN time monitor Displays total time the inverter has been in - hours
RUN mode in hours. Range is 0 to 9999 /
1000 to 9999/ 100 to 999 (10,000 to 99,900)
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3-3-1

detection, range is from 0.0~100.0%

"D" Function Run Units
Func. Name Description Mode
Code Edit
dd N | Elapsed power-on time monitor Displays total time the inverter has been pow- | — hours
ered up in hours. Range is 0 to 9999 / 1000 to
9999/ 100 to 999 (10,000 to 99,900)
dl 18 |Heat sink temperature monitor Temperature of the cooling fin, range is - - C
20~150
db2e | Life check monitor Displays the state of lifetime of electrolytic - -
capacitors on the PWB and cooling fan.
i Lifetime expired
Normal
Cooling fan Electrolytic caps
d023 | Program counter monitor [EzSQ] | Range is 0 to 1024 - -
diied | Program number monitor [EzSQ] | Range is 0 to 9999 - -
dids | User monitor 0 [EzSQ)] Result of EzSQ execution, range is - -
-2147483647~2147483647
dce | User monitor 1 [EzSQ)] Result of EzSQ execution, range is - -
-2147483647~2147483647
dd1l | User monitor 2 [EzSQ)] Result of EzSQ execution, range is - -
-2147483647~2147483647
di23 | Positioning command monitor Displays the positioning command, range is - |- -
268435455~+268435455
dd30 | Current position monitor Displays the current position, range is - -
-268435455~+268435455
didsd | Dual monitor Displays two different data configured in b 160 | — -
andb 6 I.
didbd | Inverter mode monitor Displays currently selected inverter mode : IM, |— -
IM-high-FQ
d {02 | DC bus voltage monitor Voltage of inverter internal DC bus, Range is |- \
0.0 t0 999.9
d {03 |BRD load ratio monitor Usage ratio of integrated brake chopper, - %
range is 0.0~100.0%
d 04 | Electronic thermal monitor Accumulated value of electronic thermal - %

:1 Up to 1000Hz for High frequency mode (d060 set to "2")
2 Up to 1000Hz for High frequency mode (d060 set to "2")

Trip Event and History Monitoring

The trip event and history monitoring feature lets you cycle through related
information using the keypad. See 6-2 Monitoring Trip Events, History, & Con-
ditions on page 238 for more details.
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"D" Function Run Units
Func. Name Description Mode
Code Edit
d0B0 | Trip counter Number of trip events, Range is 0. to 65530 |- events
dbg ! | Trip monitor 1 Displays trip event information: - -
diBe | Trip monitor 2 e Error code - -
dbB3 | Trip monitor 3 * Output frequency at trip point - -
dbB4 | Trip monitor 4 ¢ Motor current at trip point — _
ddas | Trip monitor 5 * DC bus voltage at trip point - -
diB6 | Trip monitor 6 * Cumulative inverter operation time at trip - -

point
¢ Cumulative power-ON time at trip point
dfs0 | Warning monitor Displays the warning code - -
65
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3-3-2 Local Monitoring with keypad connected

The MX2 inverter's serial port may be connected to an external digital opera-
tor. During those times, the inverter keypad keys will not function (except for
the Stop key). However, the inverter's 4-digit display still provides the Monitor
Mode function, displaying any of the parameters d00 ! to d060. Function b 150,
Monitor Display Select for Networked Inverter, determines the particular d00x
parameter displayed. Refer to the previous table.

When monitoring the inverter with external keypad connected, please note the
following:

* The inverter display will monitor d00x functions according to b {50 setting
when a device is already connected to the inverter's serial port at inverter
powerup.

* When external keypad is connected, the inverter keypad will also display
error codes for inverter trip events. Use the Stop key or inverter Reset
function to clear the error. Refer to 6-2-2 Error Codes on page 239 to
interpret the error codes.

* The Stop key can be disabled, if you prefer, by using function b081.
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3-4

The basic frequency (speed)
profile is defined by parameters
contained in the "F" Group as
shown to the right. The set run-
ning frequency is in Hz, but
acceleration and deceleration
are specified in the time dura-
tion of the ramp (from zero to
maximum frequency, or from
maximum frequency to zero).
The motor direction parameter
determines whether the keypad
Run key produces a FWD or
REV command. This parame-
ter does not affect the intelligent

“F" Group: Main Profile Parameters

Output
frequency

Femmmmmmmmmde———boo o

~

edaaad

o

Actual accel. time

terminal [FW] and [REV] functions, which you configure separately.

Acceleration 1 and Deceleration 1 are the standard default accel and decel
values for the main profile. Accel and decel values for an alternative profile are
specified by using parameters Ax32 through Ax33. The motor direction selec-
tion (FOO4) determines the direction of rotation as commanded only from the
keypad. This setting applies to any motor profile (1st or 2nd) in use at t partic-

ular time.
"F" Function Run Defaults

Func. Name Description Mode ey T units
Code Edit
FOO ! | Output frequency setting Standard default target fre- v |0.0 Hz

quency that determines con-

stant motor speed, range is 0.0

/ start frequency to maximum

frequency (A004)
FOO2 | Acceleration time (1) Standard default acceleration, v 110.0 sec.
F202 |Acceleration time (1), 2" motor | fange is 0.01 to 3600 sec. v |10.0 |sec.
FOO3 | Deceleration time (1) Standard default deceleration, v 110.0 |sec.
F203 |Deceleration time (1), 2"9 motor | @nge is 0.01 to 3600 sec. v |10.0 |sec.
FOO4 | Keypad RUN key routing Two options; select codes: x |00 -

00 ...Forward

0!...Reverse

Acceleration and deceleration can be set via EzSQ as well via the following
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parameter.
"P" Function Run Defaults

Func. Name Description Mode ""Ey T units
Code Edit

P0O31 | Acceleration/Deceleration setting | Two options; select codes: x 00 -

source selection 00 ...Via operator
03 ...Via EzSQ
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3-5

"A" Group: Standard Functions

The inverter provides flexibility in how you control Run/Stop operation and set
the output frequency (motor speed). It has other control sources that can
override the RO I/ACC2 settings. Parameter AOO | sets the source selection for
the inverter's output frequency. Parameter RO0Z selects the Run command
source (for FW or RV Run commands). The default settings use the input ter-
minals for Europe (EU).

"A" Function

Run

Defaults

Func.
Code

Name

Description

Mode
Edit

EU Units

ROO 1

Frequency source

Eight options; select codes:

gt -

REO

Frequency source, 2" motor

...POT on ext. operator
...Control terminal
...Function FOO01 setting
...ModBus network input
...Option

...Pulse train input

07 ...via EzSQ

i0 ...Calculate function output

x 01 -

Rooe

Run command source

Five options; select codes:

|01 -

Reoe

Run command source, 2nd motor

0! ..Control terminal

02 ...Run key on keypad,
or digital operator

03 ...ModBus network input
04 ...Option

68

Frequency Source Setting - For parameter AJ0 |, the following table provides
a further description of each option, and a reference to other page(s) for more

information.
Code Frequency Source Refer to page(s)...

oo POT on ext. operator - The range of rotation of the -
knob matches the range defined by b0B¢2 (start fre-
quency) to ADOY (max. frequency), when external
operator is used

oi Control terminal - The active analog input signal on |71, 213, 221, 223
analog terminals [O] or [Ol] sets the output frequency

oe Function FOA ! setting - The value in FOO I is a con- 67
stant, used for the output frequency

03 ModBus network input - The network has a dedicated | 283
register for inverter output frequency

o4 Option - Select when an option card is connected and | (manual of each
use the frequency source from the option option)

06 Pulse train input - The pulse train given to EA termi- | 155, 224
nal. The pulse train must be 10 VDC, 32 kHz max.

m Via EzSQ - The frequency source can be given by (EzSQ manual)
the EzSQ function, when it is used

10 Calculate function output - The Calculated function |97

has user-selectable analog input sources (A and B).
The output can be the sum, difference, or product (+,
-, X) of the two outputs.

Run Command Source Setting - For parameter A002, the following table pro-
vides a further description of each option, and a reference to other page(s) for
more information.

Code Run Command Source Refer to page(s)...
01 Control terminal - The [FW] or [RV] input terminals 179
control Run/Stop operation
oe Keypad Run key - The Run and Stop keys provide 60
control
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Code Run Command Source Refer to page(s)...
03 ModBus network input - The network has a dedicated | 283
coil for Run/Stop command and a coil for FW/RV
o4 Option - Select when an option card is connected and | (manual of each
use the frequency source from the option option)

ROO /AO02 Override Sources - The inverter allows some sources to override
the setting for output frequency and Run command in AO0 | and AOOZ. This pro-
vides flexibility for applications that occasionally need to use a different
source, leaving the standard settings in ROD /AO0O2.

The inverter has other control sources that can temporarily override the
parameter ROD ! setting, forcing a different output frequency source. The fol-
lowing table lists all frequency source setting methods and their relative prior-
ity ("1" is the highest priority).

Priority A001 Frequency Source Setting Method Refer to page...
1 [CF1] to [CF4] Multi-speed terminals 74

2 [OPE] Operator Control intelligent input 188

3 [F-TM] intelligent input 191

4 [AT] terminal 223

5 A001 Frequency source setting 68

The inverter also has other control sources that can temporarily override the
parameter AOOZ setting, forcing a different Run command source. The follow-
ing table lists all Run command setting methods and their relative priority (“1"
is the highest priority).

Priority A002 Run Command Setting Method Refer to page...
1 [OPE] Operator Control intelligent input 188

2 [F-TM] intelligent input 191

3 A002 Run command source setting 68

The figure below shows the correlation diagram of all frequency source setting
methods and their relative priority.
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Multi-speed :
i inputs i
iCF1-4,SF1-7}

ON
7o) Frequency

Multi-speed
A021-A035

[O]+O1]

[AT]

i[AT] selection:

............... -

——o0—+0 setting

iterminal i i  A005 i | iisactive :
Analog voltage ! OFF { i 2 : yes f
input [O] M 2 i i 00 : —% :
H Pt 02 I o
Analog current | | & & I 030\0 - © :
input [Ol] : I © : o
Remote operator
POT [VR] ’ :
P OFF i
¢ :. o E FRERRLLEEE L E
P~ : Operator :
* 0 : i control :
Digital operator ON ........ : ON
A020/A220=F001 ® ° o) :
" 1 —O
1 peeeeeamaneananeaeananeanns 0 :
: Frequency H OFF :
P osourceseting § | [
° :  A001/A201 'Force-'
Modbus i Ols ! terminal :
communication I : :
: o mode :
. + 0 \ Pooon
Option PCB : 03 o : 0 o i
H o—+——+——O H
Pulse train : OFF .......
input [EA]
EzSQ T
""" Alnputselectfor i Calculation
: calculate function +——  symbol
T Al : A143
................ LILVITLLT, (+ :
B Input select for (-) :
calculate function +—— (G)

Frequency calculate fu

nction

Note 1: You can set the inverter output frequency with function FO01 only when you have specified “02” for the frequency source setting A001. If the setting
of function A001 is other than “02”, function FO01 operates as the frequency command monitoring function. And by setting the frequency set in

monitoring active (b163=01), you can change the inverter output frequency with function d001 or d007.
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3-5-1 Basic Parameter Settings

These settings affect the most fundamental behavior of the inverter - the out-
puts to the motor. The frequency of the inverter's AC output determines the
motor speed. You may select from three different sources for the reference
speed. During application development you may prefer using the potentiome-
ter, but you may switch to an external source (control terminal setting) in the
finished application, for example.

The base frequency and maximum frequency settings interact according to
the graph below (left). The inverter output operation follows the constant V/f
curve until it reaches the full-scale output voltage at the base frequency. This
initial straight line is the constant-torque part of the operating characteristic.
The horizontal line over to the maximum frequency serves to let the motor run
faster, but at a reduced torque. This is the constant-power operating range. If
you want the motor to output constant torque over its entire operating range
(limited to the motor nameplate voltage and frequency rating), then set the
base frequency and maximum frequency equal as shown (below right).

ROG3
[ AOC3 | [ AOCH | v ADOH
100% f-ommommmms : E 100% fommommmmomomee e i
] ] ]
] ] ]
] ] ]
] ] ]
| i |
: ) :
] ] ]
! S L
0 1 1 0 1
Base Maximum Base Frequency =
Frequency Frequency Maximum Frequency

Note The "2nd motor" settings in the table in this chapter store an alternate set of

parameters for a second motor. The inverter can use the 1st set or 2nd set of
parameters to generate the output frequency to the motor. See "Configuring
the Inverter for Multiple Motors" on page 148.

“A" Function Run Defaults

Func. Name Description Mode ey T units

Code Edit

ROO3 | Base frequency Settable from 30 Hz to the x 150.0 Hz
maximum frequency (ROO4)

A203 | Base frequency, 2"9 motor Settable from 30 Hztothe 2™ | x [50.0 |Hz
maximum frequency (R204)

ROO4 | Maximum frequency Settable from the base fre- x |50.0 Hz
quency to 400 Hz'!

A2O4 | Maximum frequency, 2" motor Settable from the ?”d base fre- x |50.0 Hz
quency to 400 Hz 2

:1 Up to 1000Hz for High frequency mode (d060 set to "2")
2 Up to 1000Hz for High frequency mode (d060 set to "2")

3-5-2 Analog Input Settings

The inverter has the capability to accept an external analog input that can
command the output frequency to the motor. Voltage input (0-10 V) and cur-
rent input (4-20 mA) are available on separate terminals ([O] and [Ol] respec-
tively). Terminal [L] serves as signal ground for the two analog inputs. The
analog input settings adjust the curve characteristics between the analog
input and the frequency output.
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Adjusting [O-L] characteristics - In
the graph to the right, ARO13 and AO ™
select the active portion of the input
voltage range. Parameters AG!! and
A0 12 select the start and end frequency
of the converted output frequency
range, respectively. Together, these four
parameters define the major line seg-
ment as shown. When the line does not
begin at the origin (RO ! ! and AO 3 > 0),
then AO 15 defines whether the inverter
outputs 0 Hz or the RO I I-specified fre-
quency when the analog input value is

pun

C3

Max frequen

oy

%

o L7
0% [AD 3
oV

Input scale

10V

less than the A0 3 setting. When the input voltage is greater than the RO M
ending value, the inverter outputs the ending frequency specified by RQ 2.

Adjusting [OI-L] characteristics - In
the graph to the right, A 103 and A 104
select the active portion of the input
current range. Parameters AI0! and
R 102 select the start and end frequency
of the converted output frequency
range, respectively. Together, these four
parameters define the major line seg-
ment as shown. When the line does not
begin at the origin (R 10! and A 103 > 0),
then A 105 defines whether the inverter
outputs 0 Hz or the A 10 I-specified fre-
quency when the analog input value is

Max frequen

cy

%

o L2
0% [A103
0

Input scale

[

100%
20mA

less than the A 103 setting. When the input voltage is greater than the A 104
ending value, the inverter outputs the ending frequency specified by R i02.

Adjusting [VR-L] characteristics - This is used when an optional operator is
used. Refer to parameters A 16 | ~ A 165 for the details.

"A" Function

Run

Defaults

Func.
Code

Name

Description

Mode
Edit

EU Units

AQ005

[AT] selection

Three options; select codes:

00... Select between [O] and
[Ol] at [AT] (ON=Ol,
OFF=0)

0c...Select between [O] and
external POT at [AT]
(ON=POQT, OFF=0)

[3...Select between [Ol] and
external POT at [AT]
(ON=PQT, OFF=0I)

x

00 -

AO011

[O] input active range start fre- The output frequency corre-

quency

sponding to the analog input
range starting point, range is
0.00 to 400.0'°

0.00 |Hz

A012

[O] input active range end fre-

quency

The output frequency corre-
sponding to the analog input
range endingzpoint, range is
0.0 to 400.0

0.00 Hz

A013

[O] input active range start voltage | The starting point (offset) for

the active analog input range,
range is 0. to 100.

A014

[O] input active range end voltage | The ending point (offset) for

the active analog input range,
range is 0. to 100.

100. |[%
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“A" Function Run Defaults

Func. Name Description Mode ""Ey T units
Code Edit
A015 |[O] input start frequency enable | Two options; select codes: x |01 -

00... Use offset (A011 value)

01!.. Use OHz
A016 | Analog input filter Range n =1 to 31, x |8. Spl.

1 to 30 : x2ms filter

31: 500ms fixed filter with

+0.1kHz hys.

—Up 1o

O0O0HZ Tor Hign frequency mode Setio 2

"2 Up to 1000Hz for High frequency mode (d060 set to "2")

The [AT] terminal selects whether the inverter uses the voltage [O] or current
[O1] input terminals for external frequency control. When intelligent input [AT]
is ON, you can set the output frequency by applying a current input signal at
[OI-[L]. When the [AT] input is OFF, you can apply a voltage input signal at
[O]-[L] to set the output frequency. Note that you must also set parameter A0 |
= 01 to enable the analog terminal set for controlling the inverter frequency.

Option | Terminal | Function State Description
Code Symbol Name
b AT Analog ON See the table down below
Input
Voltage/
Current OFF
Select
Valid for inputs: £oo~rom Example :
Required settings: [RO0!=01 AT
Notes: Lrlefsfefo e [t [ fnclfe]
Combination of RDOS setting and [AT] input for
analog input activation. [
AODS [AT] Analog Input
Input Configuration
oo ON [O]
OFF [o1
ge ON Keypad Pot
OFF [O] See I/O specs on page 169.
03 ON Keypad Pot
OFF [o1

* Be sure to set the frequency source setting
ROO =0 ! to select the analog input terminals.

If [AT] is not assigned to any of the intelligent input terminal, inverter recog-
nizes the input [O]+[Ol].

A0 16: External Frequency Filter Time Constant - This filter smoothes the
analog input signal for the inverter's output frequency reference.

* A0 16 sets the filter range from n=1 to 30. This is a simple moving average
calculation, where n (number of samples) is variable.

* A0 I6=3 ! is a special value. It configures the inverter to use a movable
deadband feature. Initially the inverter uses the 500 ms of filter time con-
stant. Then, the deadband is employed for each subsequent average of
16 samples. The deadband works by ignoring small fluctuations in each
new average: less than +0.1 Hz change. When a 30-sample average
exceeds this deadband, then the inverter applies that average to the out-
put frequency reference, and it also becomes the new deadband compar-
ison point for subsequent sample averages.
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/N\Tip

The example graph below shoes a typical analog input waveform. The filter
removes the noise spikes. When a speed change (such as level increase)
occurs, the filter naturally has a delayed response. Due to the deadband fea-
ture (RO 16=3 1), the final output changes only when the 30-sample average
moves past the deadband threshold.

The deadband feature is useful in applications that requires a very stable out-
put frequency but use an analog input for the speed reference. Example appli-
cation: A grinding machine uses a remote potmeter for operator speed input.
After a setting change, the grinder maintains a very stable speed to deliver a
uniform finished surface.

L |5 =_j !
vl ! Hz Small step change

Output freq.
reference

+0.1
16-sample avg. 0

-0.1

Analog input  }—{ —+ -/V\S

<«— Noise spikes

peed increase given

3-5-3 Multi-speed and Jog Frequency Setting

Multi-speed - The MX2 inverter has the capability to store and output up to
16 preset frequencies to the motor (RO20 to AD3S). As in traditional motion ter-
minology, we call this multi-speed profile capability. These preset frequencies
are selected by means of digital inputs to the inverter. The inverter applies the
current acceleration or deceleration setting to change from the current output
frequency to the new one. The first multi-speed setting is duplicated for the
second motor settings (the remaining 15 multi-speeds apply only to the first
motor).

“A" Function Run Defaults
Func. Name Description Mode gy T units
Code Edit
RO 19 | Multi-speed operation selection Select codes: x 100 -
00... Binary operation (16 speeds
selectable with 4 terminals)
0 1... Bit operation (8 speeds
selectable with 7 terminals)
RO2O | Multi-speed freq. O Defines the first speed of a multi-| v |6.0 Hz
speed profile, range is 0.0 / start
frequency to 400Hz !
AO20 = Speed 0 (1st motor)
A220 | Multi-speed freq. 0, 2"9 motor Defines the first speed of a multi-| v |6.0 Hz
speed profile or a 2" motor,
range is 0.0 / start frequency to
400HZ ™’
R220 = Speed 0 (2nd motor)

74
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"A" Function Run Defaults
Func. Name Description Mode gy T units
Code Edit
RO2 ! | Multi-speed freq. 1 to 15 (for both | Defines 15 more speeds, range v 0.0 Hz
to motors) is 0.0 / start frequency to 400
AD35 Hz.™
RO2 I=Speed 1 ~ A035=Speed15
ROZ | ~ AO3S 0.0
L 169 | Multi-speed/position determina- Masks the transition time when x 0.
tion time changing the combination of
inputs. Range is 0 to 200
(x10 ms)

"I Up to 1000Hz for High frequency mode (d060 set to "2")

There are two ways for speed selection, that are "binary operation" and "bit

operation".

For binary operation (A0 13=00), you can select 16 speeds by combination of 4
digital inputs. And for bit operation (RO 13=01), you can select 8 speeds by
using 7 digital inputs. Please refer to the following figures for detailed explana-

tion.

Binary operation ("1"=0N)

Speed | Param.| CF4 CF3 CF2 CF1
Speed 0 | A020 0 0 0 0
Speed 1 | A021 0 0 0 1
Speed 2 | AD22 0 0 1 0
Speed 3 | A023 0 0 1 1
Speed 4 | A024 0 1 0 0
Speed 5 | A025 0 1 0 1
Speed 6 | A026 0 1 1 0
Speed 7 | A027 0 1 1 1
Speed 8 | A028 1 0 0 0
Speed 9 | A029 1 0 0 1
Speed 10 | AO30 1 0 1 0
Speed 11 | AO31 1 0 1 1
Speed 12 | A032 1 1 0 0
Speed 13 | A033 1 1 0 1
Speed 14 | A034 1 1 1 0
Speed 15 | A035 1 1 1 1

Note When choosing a subset of speeds to use, always start at the top of the table,
and with the least-significant bit: CF1, CF2, etc

The example with eight speeds in the figure below shows how input switches
configured for CF1-CF3 functions can change the motor speed in real time.

3rg | Speed
7th
5th /
ond \
1st \
6th
4th /
oth
\
]
() I
S
[CF3] i
¢
[Fw] 0
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Note Speed 0 depends on AOJ | parameter value.

Bit operation ("1"=0ON, "X"=regardless the condition (ON or OFF))

Speed | Param. | SF7 SF6 SF5 SF4 SF3 SF2 SF1
Speed 0 |ROCO 0 0 0 0 0 0 0
Speed 1 |ROC! X X X X X X 1
Speed 2 |ROZ2 X X X X X 1 0
Speed 3 |AOF3 X X X X 1 0 0
Speed 4 |ROCH X X X 1 0 0 0
Speed 5 |RAO25 X X 1 0 0 0 0
Speed 6 |AOC6 X 1 0 0 0 0 0
Speed 7 |ROET 1 0 0 0 0 0 0

arg | Speed The example with eight speeds
7th in the figure below shows how
5t / . ) )
2nd \ input switches configured for
;fg A\ SF1-SF7 functions can change
o / the motor speed in real time.
AN
sF1]
(52 NOTE: Speed 0 depends on
. ] ROD | parameter value.
[SF4]
[SF5]

[SF6]

[SF7]

o4 O—-0 -0 2“0 =0 =0 = O

[Fw]

Digital Input configuration for binary operation

Option | Terminal Function Name State Description
Code Symbol
oe CF1 Multi-speed Select, Bit 0 (LSB) |ON Bin encoded speed select, Bit 0, logical 1
OFF Bin encoded speed select, Bit 0, logical 0
03 CF2 Multi-speed Select, Bit 1 ON Bin encoded speed select, Bit 1, logical 1
OFF Bin encoded speed select, Bit 1, logical 0
04 CF3 Multi-speed Select, Bit 2 ON Bin encoded speed select, Bit 2, logical 1
OFF Bin encoded speed select, Bit 2, logical 0
as CF4 Multi-speed Select, Bit 3 (MSB) | ON Bin encoded speed select, Bit 3, logical 1
OFF Bin encoded speed select, Bit 3, logical 0
Valid for inputs: |£00 1~£007 Example (some CF inputs require input
Required settings: |FOO I, AOD =02 configuration; some are default inputs):
A0e0 to AO35 CF4 CF3 CF2 CF
* When programming the multi-speed settings, be sure to press | [7 [ [s [+ [s T Tr [o Jruc Jpex]
the || key each time and then set the next multi-speed set- K K
ting. Note that when the key is not pressed, no data will be set. A
e When a multi-speed setting more than 50 Hz (60 Hz) is to be
set, it is necessary to program the maximum frequency AO04 | See I/O specs on page 9 and page 169.
high enough to allow that speed

While using the multi-speed capability, you can monitor the present frequency
with monitor function d00 | during each segment of a multi-speed operation.

Note When using the Multi-speed Select settings CF1 to CF4, do not display
parameter FOO | or change the value of FOO1 while the inverter is in Run Mode
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(motor running). If it is necessary to check the value of FJ01 during Run Mode,
please monitor d00 ! instead of FOO 1.

There are two ways to program the speeds into the registers A0S0 to AD3S:
1. Standard keypad programming
2. Programming using the CF switches. Set the speed following these steps:

a)
b)

Turn the Run command OFF (Stop Mode).

Turn inputs ON to select desired Multi-speed. Display the value of FOO |
on the digital operator.

Set the desired output frequency by pressing the and keys.

Press the | | key once to store the set frequency. When this occurs,
FOO 1 indicates the output frequency of Multi-speed n.

Press the || key once to confirm that the indication is the same as
the set frequency.

Repeat operations in 2. a) to 2. e) to set the frequency of other Multi-
speeds.

Digital Input configuration for bit operation

Option | Terminal | Function State Description
Code Symbol Name
32~38 SF1~SF2 |Multistage |ON Makes multistage speed by combi-

Speed ~ Bit nation of the inputs.
Operation OFF

Valid for inputs: too~tom

Required settings: |FO00 (, ADD 1=02, A020 to RO35

Notes:

* When programming the multi-speed settings, be sure to press the ]j\ key each
time and then set the next multi-speed setting. Note that when the key is not
pressed, no data will be set.

* When a multi-speed setting more than 50Hz (60 Hz) is to be set, it is necessary to
program the maximum frequency AO084 high enough to allow that speed

Jog Frequency - The jog speed setting is used whenever the Jog command
is active. The jog speed setting range is arbitrarily limited to 9.99 Hz, to pro-
vide safety during manual operation. The acceleration to the jog frequency is
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instantaneous, but you can choose from six modes for the best method for

stopping the jog operation.

"A" Function Run Defaults
Func. Name Description Mode gy T units
Code Edit
RO38 | Jog frequency Defines limited speed for jog, v 16.00 Hz
range is from start frequency to
9.99 Hz
RAO33 | Jog stop mode Define how end of jog stops the x |04

run)

run)

ing run)

motor; six options:
00... Free-run stop (ivaled during

0 1... Controlled deceleration
(invalid during run)

12... DC braking to stop(invalid
during run)

03... Free-run stop (valid during

04... Controlled deceleration (valid
during run)

05... DC braking to stop(valid dur-

With options 0,1 and 2 on parameter A039 the JOG command is not accepted
if the inverter is already running, so is necessary to activate the JG terminal

before the FW or REV commands.

For jogging operation, turn JG termi-
nal ON at first and then turn FW or
RV terminal on.

When jogging stop mode A039=02 or
05, DC braking data is needed.
During jogging operation, frequency
can be set with output frequency set-
ting FOO1.

Jogging does not use an acceleration
ramp, so we recommend setting the
jogging frequency RAO3B to 5Hz or
less to prevent tripping

el

[FW],
[RV]

Motor

Speed

o = o =

el

7
—
A039

Jog stop mode

To enable the Run key on the digital operator for jog input, set the value 01
(terminal mode) in A002 (Run command source).

Option | Terminal | Function State Description
Code Symbol Name
06 JG Jogging ON Inverter is in Run Mode, output

to motor runs at jog parameter

frequency

OFF

Inverter is in Stop Mode

Valid for inputs: too~tom

RO38>0, AO3S

Required settings: |A002=0 !, AD38>b0A2,

Notes:

0 Hz.

function [JG] ON or OFF.

* No jogging operation is performed when the
set value of jogging frequency A38 is smaller
than the start frequency b82, or the value is

* Be sure to stop the motor when switching the

Example (requires input configura-

tion — see page 130):

JG
|7|6|5|4 |3 |2 1 |L |PLC|P24|

[ O

See I/O specs on page 169.
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