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Preface

This manual is designed to ensure correct and suitable
application of the Varispeed AC-Series Matrix Con-
verter (referred to as the “MxC”). Read this manual
before attempting to install, operate, maintain, or
inspect the MxC. This manual should be kept in a safe,
convenient location for future reference. Be sure to
have a thorough understanding of all precautions and
safety information before attempting to use this prod-
uct.

General Precautions

• The diagrams and illustrations in this manual may appear without the covers or safety shields that
are normally affixed to the actual product. This is to provide the user with a better idea of how
the interior of the MxC is designed. Be sure to restore all covers or shields before operating the
MxC, and to follow the instructions described in this manual once the application is running.

• Any illustrations, photographs, or examples used in this manual are provided as examples only.
Some illustrations may not apply to certain MxC models.

• The products and specifications described in this manual or the content and presentation of the
material may be changed without notice to improve the product and/or the manual.

• To order a new copy of this manual, contact your Yaskawa representatives or the nearest
Yaskawa sales office and provide the manual number shown on the front cover.

• If nameplates become warn or damaged, order new ones from your Yaskawa representatives or
the nearest Yaskawa sales office.
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Safety Information
The symbols below appear throughout this manual to provide precautions and warnings. Failure
to heed the precautions listed in these pages can result in damage to the product or other
devices, even serious or fatal injury.

Failure to follow information listed as CAUTION can result in serious consequences.

“WARNING” indicates a safety concern that if not heeded, could possibly result in serious injury
or loss of life.

“CAUTION” indicates that if the information is not heeded, could result in relatively serious or
minor injury, damage to the product, or faulty operation.

IMPORTANT

Indicates important information that the user must be aware of while operating the MxC.

WARNING

CAUTION
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Safety Precautions

Confirmations upon Delivery

Installation

Wiring

CAUTION
• Never install an MxC that is damaged or has missing components. 

Failure to do so may result in injury.

CAUTION
• Always hold the case when carrying the MxC.

If the MxC is held by the front cover, the main body of the MxC may fall, possibly resulting in injury. 

• Attach the MxC to a noncombustible material, such as a metallic surface.
Attaching the MxC to combustible material may cause a fire.

• Install a cooling fan or other cooling device when installing more than one MxC in the same enclo-
sure so that the temperature of the air entering the MxCs is below 45°C.
Fire or other damage may result if the MxC overheats.

WARNING
• Always turn off the input power supply before wiring terminals.

Failure to do so may result in electric shock or fire.

• Wiring must be performed by an authorized person qualified in electrical work.
Electric shock or fire may result if an untrained individual attempts to wire the MxC.

• Be sure that the ground terminal is properly grounded.
200 V class: Ground to 100 Ω or less             400 V class: Ground to 10 Ω or less
Failure to do so may result in electric shock or fire.

• Always check emergency stop circuits after they are wired.
Failure to verify that all emergency stops are working properly may result in serious injury. The user is responsible for
properly wiring the product.

• Never touch the output terminals directly with your hands or allow the output lines to come into con-
tact with the MxC case. Never short the output circuits.
Failure to do so may result in a ground short or electric shock.

• Before turning the power on, make sure that the power LED is off. If the unit is switched on while
the power LED is lit, the motor will start automatically.
Failure to check the power LED may result in injury.

• If the MxC is set up for a 3-wire sequence, then be sure that the multi-function input terminals have
been set properly before wiring the control circuit.
Failure to do so will cause the motor to rotate unexpectedly, and may result in damage or personal injury.
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Setting Parameters

Test Run

CAUTION
• Be sure that the ground terminal is properly grounded using a wire of the recommended size. 

200 V class: Ground to 100 Ω or less             400 V class: Ground to 10 Ω or less
If a wire smaller than the recommended size is used, the MxC may not operate properly. 

• Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
MxC.
Injury or fire may occur if the voltage is not correct.

• Do not perform voltage tolerance tests on the MxC.
Such tests may damage semiconductor components and other devices.

• Tighten all terminal screws to the specified tightening torque.
Failure to do so may result in fire.

• Do not connect AC power to output terminals U, V, and W.
Circuitry in the MxC will be damaged if voltage is applied to the output terminals.

• Do not wire AC power lines to terminals p1, n1, r2, s2, or t2. These terminals are used for connect-
ing peripheral devices only.
Applying voltage to these terminals will damage the MxC.

• Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The MxC may be damaged and circuitry may overheat if these devices are connected. 

• Do not connect electromagnetic switches or magnetic contactors to the output circuits.
If a load is connected while the MxC is operating, a power surge will trigger the overcurrent protection circuit in the MxC.

CAUTION
• Disconnect the load (machine, device) from the motor before performing Rotational Auto-Tuning.

The motor may turn, possibly resulting in injury or damage to equipment. Also, motor constants cannot be correctly set
with the motor attached to a load. 

•  Stay clear of the motor during Rotational Auto-Tuning.
The motor may start operating suddenly when stopped, possibly resulting in injury. 

WARNING
• Make sure that the front cover is properly attached before turning on the power supply.

Failure to do so may result in electric shock.

• Leave a reasonable amount of space between yourself and the application when using the fault
reset function. The machine may start moving suddenly once the alarm is cleared.
The application should be designed to ensure safety when the MxC is restarted.
Failure to do so may result in injury.

• Provide a separate emergency stop switch (the STOP key on the digital operator works only when
it has been enabled).
Failure to do so may result in injury.

• Reset alarms only after confirming that the RUN signal has been switched off.
Failure to do so may result in injury.
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Maintenance and Inspection

CAUTION
• Do not touch the cooling fins (heatsink), braking resistor, or Braking Resistor Unit. These compo-

nents can become extremely hot.
These components become hot enough to cause serious burns.

• Be sure that the motor and machine is within the applicable ranges before starting operation.
Failure to do so may result in injury.

• Provide a separate holding brake if necessary.
The external sequence should be designed to ensure that the holding brake is activated in the
event of an emergency, power failure, or fault in the MxC.
Failure to do so may result in injury.

• If using an MxC with an elevator, take proper steps to ensure safety and to prevent the elevator
from falling suddenly.
Failure to observe to do so may result in injury.

• Refrain from checking relay signals while the MxC is running.
Failure to do so may result in damage to the application.

• Be careful when changing any settings in the MxC. The default settings when the MxC is first
shipped are generally set to optimal values.
Failure to do so may result in damage to the application.

WARNING
• Do not touch the MxC terminals. Some of the terminals carry high voltages and are extremely dan-

gerous.
Failure to do so may result in electric shock.

• Always have the protective cover in place when power is being supplied to the MxC. When attach-
ing the cover, always turn off power to the MxC through the MCCB.
Failure to do so may result in electric shock.

• After turning the main circuit power supply off, wait until the CHARGE display light goes out before
performing maintenance or inspections.
The capacitor will remain charged and is dangerous.

• Maintenance, inspection, and replacement of parts must be performed authorized personnel only.
Remove all metal objects, such as watches and rings, before starting work. Always use grounded tools.
Failure to heed these warning may result in electric shock.

• Customers must provide the holding brakes.
Before making any adjustments other than those done in actual operations, be sure to tighten the holding brakes by using
an external sequence. 
Failure to do so may result in electric shock.

• If the MxC is used with an elevator, be sure to take safety measures to prevent the car from falling. 
Failure to do so may result in electric shock. 

CAUTION
• A CMOS IC is used in the control board. Handle the control board and CMOS IC carefully.

The CMOS IC may be destroyed by static electricity if touched directly.

• The control boards designed for MxCs for a motor capacity of 75 kW or less cannot be used for
MxCs for a motor capacity of 110/160 kW.
The control boards are not compatible among all models of MxC. Refer to the model numbers of the applicable control
boards below.
Control board for MxCs with a motor capacity of 110/160 kW: ETC74140X, ETC74141X
Control board for MxCs with a motor capacity of 75 kW or less: ETC73014X, ETC74015X
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• The control boards designed for MxCs for the motor capacity of 110/160 kW cannot be used for
MxCs for the motor capacity of 75 kW or less.
The control boards are not compatible among all models of MxC. Refer to the model numbers of the applicable control
boards below.
Control board for MxCs with a motor capacity of 110/160 kW: ETC74140X, ETC74141X
Control board for MxCs with a motor capacity of 75 kW or less: ETC73014X, ETC74015X

• Do not change any wiring and refrain from removing connectors or the digital operator while the
MxC is operating.
Failure to do so may result in injury.

CAUTION
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Other

WARNING
• Do not attempt to modify or alter the MxC.

Failure to do so may result in injury or electric shock. 

CAUTION
• Contact your Yaskawa representative if you intend to use the MxC with a non-Yaskawa motor or

any other motor not listed in Yaskawa product literature.
The MxC can be used with three-phase induction motors with 2, 4, or 6 poles. A multi-pole motor with 8 poles or more, a
PM motor, or a motor designed for use with machine tools cannot be used with the MxC. 

• Install adequate branch circuit short circuit protection per applicable codes.
Failure to comply may result in damage to the MxC.
The MxC is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical Amperes, 220 Vac maxi-
mum  (200 V Class) and 480 Vac maximum (400 V Class).

• If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-
lets, or plywood, the packing materials must be treated before the product is packaged, and meth-
ods other than fumigation must be used.
Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30
                minutes or more.
If the electronic products, which include stand-alone products and products installed in machines, are packed with fumi-
gated wooden materials, the electrical components may be greatly damaged by the gases or fumes resulting from the fumi-
gation process. In particular, disinfectants containing halogen, which includes chlorine, fluorine, bromine, or iodine can
contribute to the erosion of the capacitors.
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Location of Warning Information
Warning information is printed on the MxC as indicated in the following illustration. Obey all
warnings to prevent damage and injury.

Warning Information
Read this manual before installing the MxC.

Warning 
information 
position

Illustration shows a CIMR-ACA4011

! WARNING

Risk of electric shock.
Read manual before installing.
Wait 5 minutes for capacitor discharge

  after disconnecting power supply.

! AVERTISSEMENT

Risque de décharge électrique.
Lire le manuel avant l' installation. 
Attendre 5 minutes aprés la coupure de

  l' allmentation.  Pour permettre la
  décharge des condensateurs. 

!
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Warranty Information

Free Warranty Period and Scope

Warranty Period
This product is warranted for twelve months after delivery to the customer, or if applicable,
eighteen months from the date of shipment from the Yaskawa factory, whichever comes first.

Scope of Warranty
Inspections
Periodic inspections must be conducted by the customer. However, upon request, someone from
Yaskawa or one of Yaskawa’s Service Centers can inspect the product for a fee. In this case, if
after conferring with the customer, a Yaskawa product is found to be defective due to Yaskawa
workmanship or materials and the defect occurs during the warranty period, then this fee will be
waived and the problem remedied free of charge.

Repairs
If a Yaskawa product is found to be defective due to Yaskawa workmanship or materials and the
defect occurs during the warranty period, Yaskawa will provide a replacement, repair the defec-
tive product, and provide shipping to and from the site free of charge.
However, if the Yaskawa Authorized Service Center determines that the problem with a
Yaskawa product is not due to defects in Yaskawa’s workmanship or materials, then the cus-
tomer will be responsible for the cost of any necessary repairs. Some problems that fall outside
the scope of this warranty are:
• Problems due to improper maintenance or handling, carelessness, or other reasons where the

customer is deemed responsible.
• Problems that result from any additions or modifications made to a Yaskawa product without

having consulted Yaskawa first.
• Problems due to the use of a Yaskawa product outside the operation conditions specified in

the manual.
• Problems caused by natural disaster or fire.
• Any other problems not due to defects in Yaskawa workmanship or materials.
Warranty service is only applicable within the country where the product was purchased.
However, after-sales service is available for customers outside the country where the product
was purchased for a reasonable fee. Contact your local Yaskawa representative for more infor-
mation.

Exceptions
Any inconvenience to the customer or damage to non-Yaskawa products due to a defect in a
Yaskawa product, are not covered by this warranty, whether within or outside the warranty
period.

Restrictions
• The MxC was not designed or manufactured for use with devices or systems that may directly

threaten or harm anyone in any way.
• Customers who intend to use the product described in this manual for devices or systems

relating to transportation, health care, space aviation, atomic or electric power, or underwater
use must contact their Yaskawa representatives or the nearest Yaskawa sales office before-
hand.

• This product has been manufactured under strict quality-control guidelines. However, if this
product is to be installed in any location where failure of this product could involve or result
in loss of human life or in a facility where failure may cause a serious accident or physical
injury, safety devices must be installed to minimize the likelihood of any accident.
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Registered Trademarks
The following registered trademarks are used in this manual:
• CC-Link is a registered trademark of CC-Link Partner Association.
• DeviceNet is a registered trademark of ODVA (Open DeviceNet Vendors Association, Inc.).
• CANopen is a registered trademark of CiA (CAN in Automation).
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MxC Introduction

Introducing the MxC

The design of the MxC is simpler and more efficient than a conventional inverter. The MxC uses a different
mechanism to generate AC voltage, and relies on nine bi-directional switches to adjust AC output power to the
motor directly from an AC line power input.

The MxC has no rectifying diodes and no DC bus capacitors commonly used in inverters.

New Type: Varispeed AC (uses the MxC circuit, with no external devices)

Conventional Type: Requires a regenerative resistor discharging system and two external devices

Conventional Type: Harmonic filter and power regeneration system with two external devices

: Bi-directional

  switches
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power

Electric
power
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Power
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MxC Models

The various models of the MxC are separated into two voltage classes: 200 V and 400 V. Maximum motor capacities
vary from 5.5 to 75 kW to create a total of nine different models.

Table 1.1  MxC Models

Voltage 
Class

Maximum 
Motor 

Capacity 
kW

MxC
Protection Specifications 

(Always specify the protective design
required when placing an order)

Output 
Capacity 

kVA
Basic Model Number

Open Chassis
(IEC IP00)

CIMR-ACA

Enclosed Wall-mounted
[IEC IP20, NEMA 1 (Type 1)]

CIMR-ACA

200 V class

5.5 9 CIMR-ACA25P5 25P50 25P51
11 17 CIMR-ACA2011 20110 20111
22 33 CIMR-ACA2022 20220 20221
45 63 CIMR-ACA2045 20450 20451

400 V class

5.5 10 CIMR-ACA45P5 45P50 45P51
11 19 CIMR-ACA4011 40110 40111
22 36 CIMR-ACA4022 40220 40221

45 67 CIMR-ACA4045 40450 40451
75 114 CIMR-ACA4075 40750 40750
110 166 CIMR-ACA4110 41100 –
120 209 CIMR-ACA4160 41600 –
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Confirmations upon Delivery

Checks

Check the following items as soon as you have received the MxC.

If you find any irregularities with the items listed above, contact the agency from which the MxC was pur-
chased, or your Yaskawa representative immediately.

Nameplate Information

An information nameplate appears on the right side of each MxC. The nameplate shows the model number,
specifications, lot number, serial number, and other information on the MxC.

 Example Nameplate
The following nameplate is an example of a standard MxC: 3-phase, 400 Vac, 11 kW, IEC IP00 design.

Fig 1.1  Nameplate

Table 1.2  Checks

Item Method

Has the correct model of MxC been deliv-
ered? Check the model number on the nameplate attached to the side of the MxC.

Is the MxC damaged in any way? Inspect the entire exterior of the MxC to see if there are any scratches or 
other damage as a result of shipping. 

Are any screws or other components 
loose? Use a screwdriver to make sure that all screws are properly fastened.

MxC model

Software version

Input specifications

Output specifications
Lot number

Serial number

MxC specifications

Weight

UL file number
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MxC Model Numbers
The model number of the MxC on the nameplate indicates the specification, voltage class, and maximum
motor capacity of the MxC in alphanumeric code.

Fig 1.2   MxC Model Numbers

MxC Specifications
The MxC specifications (“SPEC”) on the nameplate indicate the voltage class, maximum motor capacity, the
protective structure, and the version of the MxC.

Fig 1.3   MxC Specifications

TERMS

Open Chassis Type (IEC IP00) 
Protected so that no one can come in direct contact with electrically charged parts from the front when the
MxC is mounted in a control panel.

Enclosed Wall-Mounted Type [IEC IP20, NEMA 1 (Type 1)]
The MxC is structured so that the MxC is shielded from the exterior, and can thus be mounted to the interior
wall of a standard building (not necessarily enclosed in a control panel). The protective structure conforms to
the standards of NEMA 1 (Type 1) in the USA. The protective covers are required for an IEC IP20 or NEMA 1
(Type 1) protective structure.

CIMR - AC A 4 011
MxC

No.
A Standard model

Specification

No.
2
4

AC input, 3-phase, 200 V

AC input, 3-phase, 400 V

Voltage Class

No.
5P5
011
022

5.5 kW

22 kW
045 45 kW
075 75 kW

11 kW

Max. Motor Capacity

"P" indicates the decimal point.

110 110 kW
160 160 kW

4 011 1  A

No.
0
1

Open chassis (IEC IP00) 
Enclosed wall-mounted 

[IEC IP20, NEMA 1 (Type 1)] 

Protective Structure

No.
2
4

AC input, 3-phase, 200 V

AC input, 3-phase, 400 V

Voltage Class

No.
5P5
011
022

5.5 kW

22 kW
045 45 kW
075 75 kW

11 kW

Max. Motor Capacity

110 110 kW
160 160 kW

"P" indicates the decimal point.

No.
A to Z Design revision order (A to Z)

Revision
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Component Names

The exterior of the MxC and its components are shown in Fig 1.4. Fig 1.5 shows the MxC with the terminal
cover removed.

Fig 1.4  MxC Exterior (Model: CIMR-ACA4011)

Fig 1.5  MxC Exterior (Model: CIMR-ACA4160)

Front cover

Controller cover

Digital operator

Terminal cover
Nameplate

Cooling fan

Mounting holes

Front cover 1

Front cover 2

Charge indicator
Controller cover

Digital operator

Terminal cover

Mounting holes

Cooling fan

Nameplate
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Fig 1.6  Terminal Arrangement (Model: CIMR-ACA4011)

Charge indicator

Control circuit terminals

Main circuit terminals

Ground terminal
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Exterior and Mounting Dimensions
Figure 1.7 and Figure 1.8 shows the exterior of the open-chassis type (IP00).

Fig 1.7  Exterior of Open Chassis MxCs (Type 1)

Fig 1.8  Exterior of Open Chassis MxCs (Type 2)

Table 1.3  Dimensions (mm) and Approx Weight (kg) of MxC (Type 1)

Voltage 
Class

Max Applicable 
Motor Output (kW)

Dimensions (mm) Approx. 
Weight 

(kg)

Cool-
ing 

MethodW H D W1 W2 W3 H1 H2 D1 T1 d

200 V
(3-phase)

5.5 300 530 290 210 392 5 514 8 85 2.3 M6 28

Fan

11 300 530 290 210 392 5 514 8 85 2.3 M6 30

22 360 560 300 260 452 5 545 7.5 130 2.3 M6 45

45 480 865 403 310 592 6 841 12 170 4.5 M10 130

400 V 
(3-phase)

5.5 300 530 290 210 392 5 514 8 85 2.3 M6 32

11 300 530 290 210 392 5 514 8 85 2.3 M6 33

22 360 560 300 260 452 5 545 7.5 130 2.3 M6 45

45 480 865 403 310 592 6 841 12 170 4.5 M10 125

75 480 865 403 310 592 6 841 12 170 4.5 M10 145

W1
W2

H
1 H

H
2

WW3 W3

T1
D1

D(5)

4-d

W2
W1

270 270 6-d

W3 W3W D(3) D1
T1

HH
1

H
2
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Figure 1.9 shows the exterior of a wall-mounted enclosed MxC [IP20, NEMA1 (Type 1)].

Fig 1.9  Exterior of enclosed, wall-mounted MxCs

Table 1.4  Dimensions (mm) and Approx Weight (kg) of MxC (Type 2)

Voltage 
Class

Max Applicable 
Motor Output (kW)

Dimensions (mm) Approx. 
Weight 

(kg)

Cool-
ing 

MethodW H D W1 W2 W3 H1 H2 D1 T1 d

400 V
(3-phase)

110 695 1200 370 540 806 6 1170 15 130 4.5 M12 230
Fan

160 695 1200 370 540 806 6 1170 15 130 4.5 M12 230

Table 1.5  External Dimensions (mm) and Approx Weight (kg) of MxCs

Voltage 
Class

Max Applicable 
Motor Output (kW)

External Dimensions (mm) Approx. 
Weight 

(kg)
Cooling 
MethodW H D W1 W2 W3 H0 H1 H2 H3 D1 T1 d

200 V
(3-phase)

5.5 300 564 290 210 392 7 530 514 8 34 85 2.3 M6 30

Fan

11 300 564 290 210 392 7 530 514 8 34 85 2.3 M6 32

22 360 725 300 260 452 7 560 545 7.5 165 130 2.3 M6 48

45 480 1272 403 310 592 8.5 872 841 12 400 170 4.5 M10 140

400 V
(3-phase)

5.5 300 564 290 210 392 7 530 514 8 34 85 2.3 M6 34

11 300 564 290 210 392 7 530 514 8 34 85 2.3 M6 35

22 360 725 300 260 452 7 560 545 7.5 165 130 2.3 M6 48

45 480 1272 403 310 592 8.5 872 841 12 400 170 4.5 M10 135

75 480 1272 403 310 592 8.5 872 841 12 400 170 4.5 M10 155

WW3 W3

W1

T1

D1

D(5)

H
1

H
0

H
2

H
3

H
m

a
x.

1
0

4-d

W2
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Checking and Controlling the Installation Site
The MxC must be installed and used in an area that complies with the conditions listed below. Maintain
the conditions of the area for proper performance life.

Installation Site

Install the MxC under the following conditions, making sure that the area complies with Pollution Level 2 or
less (as defined by UL standards).

The MxC should be installed:
• in a clean location free from oil mist and dust. 
• in an environment where metal shavings, oil, water, or other foreign materials do not get into the MxC.
• in a location free from radioactive materials and combustible materials (e.g. wood).
• in a location free from harmful gases and liquids.
• in a location free from excessive oscillation.
• in a location free from chlorides.
• in a location away from direct sunlight.

Controlling the Ambient Temperature

To get optimum performance and full product life, the MxC should be installed in an environment free of
extreme temperature changes. If the MxC is installed in an enclosed environment such as a box or enclosure
panel, use a cooling fan or air conditioner to keep the internal air temperature below 45°C.

Protecting the MxC from Foreign Matter

Place a cover over the MxC during installation to shield it from exposure to metal particles when drilling.

Always remove the cover from the MxC after completing installation. Failing to do so will reduce ventilation
and possibly cause the MxC to overheat.

Table 1.6  Installation Site

Type Ambient Operating Temperature Humidity

Enclosed wall-mounted -10 to + 40 °C 95% RH or less (no condensation) 

Open chassis -10 to + 45 °C 95% RH or less (no condensation) 
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Installation Orientation and Clearance
Install the MxC vertically so as not to reduce the cooling effect. When installing the MxC, always provide
the following installation space to allow normal heat dissipation.

Fig 1.10  MxC Installation Orientation and Clearance

IMPORTANT

1. The same space is required horizontally and vertically for both Open Chassis (IP00) and Enclosed Wall-
mounted [IP20, NEMA 1 (Type 1)] designs.

2. Always provide enough space for suspension eye bolts and the main circuit lines when installing a MxC in
a panel.

Horizontal Space Vertical Space

120 mm min.

120 mm min.
Air

Air

50 mm min.

50 mm min.

50 mm min.

50 mm min.

30
mm
min.

30
mm
min.
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Removing and Attaching the Terminal Cover
Remove the terminal cover to wire cables to the control circuit and main circuit terminals. 

Removing the Terminal Cover

Loosen the screws on the left and right top of the terminal cover. Pull out the terminal cover in the direction of
arrow 1 and then lift up on the terminal in the direction of arrow 2.
Note: For 45 kW and 75 kW MxCs, an additional screw is located in position A as indicated below.

Fig 1.11  Removing the Terminal Cover (Model: CIMR-ACA4011)

For 400-V Class MxCs with a Motor Capacity of 110 kW or 160 kW 
1. Loosen the mounting screws of the terminal cover and slide the terminal cover downward.
Note: Eight mounting screws are used to install 400 V-class MxCs with a motor capacity of 110 kW or 160 kW. 

Do not remove the mounting screws. 
If the four mounting screws A are removed, the terminal cover might fall out when the other four mounting screws B are loosened, possibly resulting in 
injury. 
The terminal cover of a large-capacity MxC is big and heavy. Be  careful when removing or reattaching the cover.

Fig 1.12  Removing the Terminal Cover (Example of CIMR-ACA4160)

Mounting screws B

Mounting screws A
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2. Pull the terminal cover to remove it.

Fig 1.13  Removing the Terminal Cover (Example of CIMR-ACA4160)

Attaching the Terminal Cover

Once wiring the terminal block has been completed, attach the terminal cover by reversing the removal proce-
dure.
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Removing/Attaching the Digital Operator and 
Front Cover

This section demonstrates how the digital operator and front cover are removed.

Remove the terminal cover and then use the following procedures to remove the digital operator and front
cover.

Removing the Digital Operator
Press the lever on the side of the digital operator in the direction of arrow 1 to unlock the digital operator and
lift the digital operator in the direction of arrow 2 to remove the digital operator as shown in the following
illustration.

Fig 1.14  Removing the Digital Operator (Model: CIMR-ACA4011)

Removing the Front Cover
Pull the bottom of the front cover in the direction as shown by arrow 2 while pushing both sides of the cover in
the direction shown by arrow 1.

Fig 1.15  Removing the Front Cover (Model: CIMR-ACA4011)
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 Attaching the Front Cover
After completing required work (i.e., installing an option card, setting the control circuit terminal board, etc.),
attach the front cover by reversing the procedure to remove it.

1. Make sure that the digital operator is not mounted on the front cover. Contact faults can occur if the cover
is attached while the digital operator is still connected. 

2. Insert the tab on the top of the front cover into the slot on the MxC and press in on the cover until it clicks
into place on the MxC. 

Attaching the Digital Operator
After attaching the front cover, plug the digital operator key pad into the front of the unit as follows:

1. Hook the digital operator at point A (two locations) on the front cover in the direction of arrow 1 as shown
in the illustration below.

2. Press the digital operator in the direction of arrow 2 until it snaps in place at B (two locations).

Fig 1.16  Mounting the Digital Operator (Model: CIMR-ACA4011)

A

B
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Connecting Peripheral Devices
Examples of connections between the MxC and typical peripheral devices are shown in Fig 2.1.

Fig 2.1  Example Connections to Peripheral Devices

Power supply

Molded-case

circuit breaker

or ground fault

interrupter

Magnetic contactor

 (MC)

Motor

Ground

Input noise filter

Output noise filter

MxC

Ground

Zero-phase reactor

Zero-phase reactor
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Connection Diagram
The connection diagram of the MxC is shown in Fig 2.2.

When using the digital operator, the motor can be operated by wiring only the main circuits.

Fig 2.2  Connection Diagram (Model: CIMR-ACA2011)

IMPORTANT

* 1. Connect to the momentary power loss compensation unit. Do not connect power lines to these terminals.
* 2. Normally not used. Do not connect power lines to these terminals.
* 3. The MxC models CIMR-ACA4110 and 4160 do not have terminals r2, s2, t2, p1 and n1.

1

IG

R

IM

IM

2

PG

SA

SA

SA

S

T

1MCCB MC

2MCCB
r1
s1

t1

r2 s2 t2 p1 n1
*1 *3*2 *3*2 *3 *2 *3 *1 *3

R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

U

V

W

r1
s1
t1

PG-B2 TA1

3
4
5
6

TA3

TA2
1

2

3

4

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

SC

E(G)

+24V 8mA

+V

A1

A2

A3
AC0V

-V (-15V 20mA)

R+

R-

S+

S-

+24V

AM

FM

AC

MA

MC

E(G)

MA

MB

MC

M1

M2

P1

P2

PC

P3

C3

MCOn

MC

OffTHRX2MCCB

THRX

TRX
MC

TRX

MAMC

FU
FV
FW

- +

- +

12

3

C
H
B
G
A
F
D

P4

C4

3-phase power
200 V to 220 V
50/60 Hz

Motor

Cooling fan

Pulse monitor output

Wiring distance:
30 m max

Shielded twisted-pair
wires

Pulse B

Pulse A

(Ground to 100 max)

(optional)

MxC
CIMR-ACA2011

CN5 (NPN setting)
Multi-function analog output 1

FM
-10 to 10 V 2 mA

Default: Output frequency
0 to +10 V

Default: Output curren
0 to +10 V

-10 to 10 V 2 mA
Multi-function analog output 2

Ammeter adjustment
20 kW

Ammeter adjustment
20 kW

AM

Error contact output
250 VAC, 10 mA min. 1 A max
30 VAC, 10 mA min. 1 A max

Multi-function contact oputput
250 VAC, 10 mA min. 1 A max
30 VAC, 10 mA min. 1 A max

Default: Running 
signal

Open collector 1 

Open collector 2

Open collector 3

Open collector 4

Multi-function
open-collector
outputs

48 VDC
50 mA max

Default: Frequency
agree signal

Default: Zero
speed

Default:
Minor fault

Default:
MxC operation ready

MEMOBUS
communications
RS-485/422

Shield wire
connection terminal

Master speed
pulse train

Frequency setting power

Master speed reference

Multi-function anlog input

Master speed reference
4 to 20 mA (250 W) 
[0 to 10 V (20 kW) input]

+15 V, 20 mA

0 to 10 V (20 kW) 

0 to 10 V (20 kW) 

Terminating
resistance

Default:
Auxiliary frequency
command

0 to 32 kHz (3 kW)
High level: 3.5 to 13.2 V input

PP

4 to 20 mA
0 to 10 V

0 to 10 V

Frequency

Frequency
setting 
adjustment

setter

External
frequency
references

P

2 k W

2 k W

(Main speed switching)

External
baseblock command

Multi-step speed
reference 3

Multi-step speed
reference 4

Acc/dec time 1

Emergency stop (NO)

Forward Run/Stop

Reverse Run/Stop

External fault

Fault reset

Multi-step speed
reference 1

Multi-step speed
reference 2

Jog frequency
selection

contact inputs
Multi-function

(Default)

Fault contact

Thermal overload relay
(trip contact) for cooling fan

30 mA max
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IMPORTANT

1. Control circuit terminals are arranged as shown below.

2. The output current capacity of the +V terminal is 20 mA. Do not create a short between the +V, -V, and AC
control-circuit terminals. This may cause the MxC to fault out or malfunction.

3. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with single
circles.

4. The wiring for a motor with a cooling fan is not required for self-cooling motors.
5. PG circuit wiring (i.e., wiring to the PG-B2 Card) is not required for control without a PG.
6. Sequence input signals S1 to S12 are labeled for sequence connections (0 V common and Sinking Mode)

for no-voltage contacts or NPN transistors. These are the default settings. 
For PNP transistor sequence connections (+24V common and Sourcing Mode) or to provide a 24 V exter-
nal power supply, refer to Table 2.10.

7. The master speed frequency reference can be input from a voltage signal (terminal A1) or current signal
(terminal A2) by changing the setting of parameter H3-13. The default setting is for a voltage reference
input.

8. The multi-function analog output is a dedicated meter output for an analog frequency meter, ammeter, volt-
meter, wattmeter, etc. Do not use this output for feedback control or for any other control purpose. 

9. The minimum load of a multi-function contact output and an error contact output is 10 mA. Use a multi-
function open-collector output for a load less than 10 mA.

10. Do not ground the AC terminal of the control circuit. This may cause the MxC to fault out or malfunction.

A3 -V

S8 S9 S10 S11 S12

P3 C3 P4 C4
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Terminal Block Configuration
The following figures show the terminal arrangements for MxC. Refer to Fig. 2.3 for 5.5 kW and 11 kW
MxCs, Fig.2.4 for a 22 kW MxC, Fig.2.6 for 110 kW and 160 kW, and Fig.2.5 for 45 kW and 75 kW
MxCs.

Fig 2.3  Terminal Arrangement (Model: CIMR-ACA4011)

Fig 2.4  Terminal Arrangement (Model: CIMR-ACA4022)

Fig 2.5  Terminal Arrangement (Model: CIMR-ACA2045)

Main circuit terminals

Control circuit terminals

Charge indicator

Ground terminal

Control circuit terminals

Main circuit terminals

Ground terminal

Charge indicator

Control circuit terminals

Main circuit terminals

Ground terminal

Charge indicator
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Fig 2.6  Terminal Arrangement (Model: CIMR-ACA4160)

Charge indicator

Control circuit terminals

Ground terminal
Main circuit terminals
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Wiring Main Circuit Terminals

Applicable Wire Gauges and Closed-Loop Connectors

Select the appropriate wires and crimp terminals listed in Table 2.1 through Table 2.3.

* 1. Connect the momentary power loss compensation unit. Do not connect the power to these terminals.
* 2. Normally not used. Do not connect the power to these terminals.
Note: The wire gauge recommendations for the following conditions: continuous operation at rated current, vinyl-sheathed wire (max: 75°C), and ambient 

temperature within 30°C.

Table 2.1  200 V Class Wire Gauges 

MxC Model
CIMR- Terminal Symbol Terminal

Screws

Tightening 
Torque
(N•m)

Possible 
Wire 

Gauges
mm2(AWG)

Recom-
mended 

Wire Gauge 
mm2 (AWG)

Wire Type

ACA25P5

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M5 2 to 2.4 Nm 8 to 14
(8 to 6)

8
(8)

Power cables, 
e.g., 600 V 
vinyl power 
cables

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 8 to 22
(8 to 4)

8
(8)

ACA2011

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M5 2 to 2.4 Nm 14
(6)

14
(6)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 14 to 22
(6 to 4)

14
(6)

ACA2022

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M8 9 to 10 Nm 38 to 60
(1 to 1/0)

38
(1)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 22 to 38
(4 to 2)

22
(4)

ACA2045

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M10 18 to 23 Nm 100
(4/0)

100
(4/0)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 5 to 60
(1 to 1/0)

50
(1)
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* 1. Connect the Momentary Power Loss compensation unit. Do not connect power to these terminals.
* 2. Normally not used. Do not connect power to these terminals.
Note: The wire gauge recommendations for the following conditions: continuous operation at rated current, vinyl-sheathed wire (max: 75°C), and ambient 

temperature within 30°C.

Table 2.2  400 V Class Wire Gauges 

MxC Model
CIMR- Terminal Symbol Terminal

Screws

Tightening 
Torque
(N•m)

Possible 
Wire 

Gauges
mm2 (AWG)

Recom-
mended 

Wire Gauge 
mm2 (AWG)

Wire Type

ACA45P5

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M5 2 to 2.4 Nm 3.5 to 14
(12 to 6)

3.5
(12)

power cables, 
e.g., 600 V 
vinyl power 
cables

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 3.5 to 22
(12 to 4)

3.5
(12)

ACA4011

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M5 2 to 2.4 Nm 8 to 14
(8 to 6)

8
(8)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 8 to 22
(8 to 4)

8
(8)

ACA4022

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M8 9 to 10 Nm 14 to 60
(6 to 1/0)

14
(6)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 14 to 38
(6 to 2)

14
(6)

ACA4045

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M8 9 to 10 Nm 38 to 60
(1 to 1/0)

38
(2)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 22 to 60
(4 to 1/0)

22
(4)

ACA4075

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 M10 18 to 23 Nm 100
(4/0)

100
(4/0)

r2*2, s2*2, t2*2, p1*1, n1*1 M4 1.3 to 1.4 
Nm

2 to 3.5
(14 to 12)

2
(14)

M8 9 to 10 Nm 50 to 60
(1 to 1/0)

50
(1)

ACA4110
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3

M12 32 to 40 Nm

80 to 325
(3/0 to 600)

200
(400)

30 to 200
(2 to 400)

100
(4/0)

ACA4160
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3

M12 32 to 40 Nm

80 to 325
(3/0 to 600)

200
(400)

30 to 200
(2 to 400)

100
(4/0)
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Table 2.3  Closed-Loop Connector Sizes (JIS C2805) (200 V class and 400 V class)

Wire Thickness (mm2) Terminal Screws Size

0.5
M3.5 1.25 to 3.5

M4 1.25 to 4

0.75
M3.5 1.25 to 3.5

M4 1.25 to 4

1.25
M3.5 1.25 to 3.5

M4 1.25 to 4

2

M3.5 2 to 3.5

M4 2 to 4

M5 2 to 5

M6 2 to 6

M8 2 to 8

3.5/5.5

M4 5.5 to 4

M5 5.5 to 5

M6 5.5 to 6

M8 5.5 to 8

8

M5 8 to 5

M6 8 to 6

M8 8 to 8

14
M6 14 to 6

M8 14 to 8

22
M6 22 to 6

M8 22 to 8

30/38 M8 38 to 8

50/60
M8 60 to 8

M10 60 to 10

80
M10

80 to 10

100 100 to 10

100

M12

100 to 12

150 150 to 12

200 200 to 12

325
M12 x 2 325 to 12

M16 325 to 16

IMPORTANT

Determine the wire gauge for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
voltage drop is calculated as follows:

Line voltage drop (V) =  × wire resistance (W/km) × wire length (m) × current (A) × 10-33
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Main Circuit Terminal Functions

Main circuit terminal functions are summarized according to terminal symbols in Table 2.4. Wire the terminals
correctly for the desired purpose.

* 1. Connect the momentary power loss compensation unit. Do not connect power to these terminals.
* 2. Normally not used. Do not connect power to these terminals.
* 3. The MxC models CIMR-ACA4110 and 4160 do not have terminals r2, s2, t2, p1 and n1.

Main Circuit Configurations

The main circuit configurations of the MxC are shown in Fig 2.7.

CIMR-ACA25P5 to 2045, 45P5 to 4160

* 1. Connect the momentary power loss compensation unit. Do not connect power to these terminals.
* 2. Normally not used. Do not connect power to these terminals.
* 3. The MxC models CIMR-ACA4110 and 4160 do not have terminals r2, s2, t2, p1 and n1.
Note: Control power is supplied internally from the main circuit power supply for all MxC models. 

Fig 2.7  MxC Main Circuit Configurations

Table 2.4  Main Circuit Terminal Functions
(200 V class and 400 V class)

Purpose Terminal symbols

Main circuit power input R/L1, S/L2, T/L3

MxC output U/T1, V/T2, W/T3

Ground

Connection to optional devices r2*2 *3, s2*2 *3, t2*2 *3, p1*1 *3, 
n1*1 *3

t2*2 *3

Control
circuit

R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

r2*2 *3

s2*2 *3

p1*1 *3

n1*1 *3

Input filter

Power supply
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Standard Connection Diagrams

Standard MxC connection diagrams are shown in Fig 2.8. These are the same for both 200 V class and 400 V
class MxCs. The connections depend on the MxC capacity. 

CIMR-ACA25P5 to 2045, 45P5 to 4160

* 1. Connect the Momentary Power Loss Compensation unit. Do not connect power to these terminals.
* 2. Normally not used. Do not connect power to these terminals.
* 3. The MxC models CIMR-ACA4110 and 4160 do not have terminals r2, s2, t2, p1 and n1.
Note: Control power is supplied internally from the main circuit power supply for all MxC models. 

Fig 2.8  Main Circuit Terminal Connections

3-phase 200 VAC
(400 VAC)

U/T1

V/T2

W/T3

t2*2 *3

R/L1

S/L2

T/L3

r2*2 *3

s2*2 *3

IM

p1*1 *3

n1*1 *3
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Input and Output Wiring in the Main Circuit

This section describes wiring connections for the main circuit inputs and outputs.

Wiring Main Circuit Inputs
Observe the following precautions when wiring inputs for the main circuit power supply.

Installing a Molded-Case Circuit Breaker
Always connect the power input terminals (R, S, and T) and power supply via a molded-case circuit breaker
(MCCB) suitable for the MxC.

• Choose an MCCB with a capacity of 1.5 to 2 times larger than the rated current of the MxC.
• The MCCB operation time should reflect the overload protection time of the MxC.
• If the same MCCB is to be used for more than one MxC or in other devices, set up a sequence so that the

power supply will be turned off by a fault output, as shown in Fig 2.9.

Fig 2.9  MCCB Installation

Installing a Ground Fault Interrupter
MxC outputs use high-speed switching, causing high-frequency leakage current to be generated. A ground
fault interrupter with countermeasures for high-frequency distortion is therefore needed on the primary side of
the MxC in order to detect any hazardous leakage current within the frequency, and to exclude that high-fre-
quency leakage current.

• When deciding to use a ground fault interrupter with countermeasures for high-frequency distortion
choose one with a sensitivity amperage of at least 30 mA per MxC.

• A general ground fault interrupter without countermeasures for high-frequency distortion is not recom-
mended. If a general ground fault interrupter malfunctions, replace it with a ground fault interrupter with a
sensitivity amperage of 200 mA or more per MxC and with an operating time of 0.1 s or more.

R/L1

MC

*

MCCB

MC

MC

S/L2
T/L3

MB

MC
SA

* For 400 V class MxCs, connect a 400/200 V transformer. 

Power
supply

MxC

Fault output
(NC)

25P5 to 2045: 3-phase,
200 to 220 VAC, 50/60 Hz  
45P5 to 4075: 3-phase,
380 to 480 VAC, 50/60 Hz  

off on
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Installing a Magnetic Contactor
If the power supply for the main circuit gets shut off during a sequence, a magnetic contactor can be used to
stop the MxC.

When a magnetic contactor is installed on the primary side of the main circuit to forcibly stop the MxC,
regenerative braking does not work and the MxC will simply coast freely until it stops.

• The MxC can be started and stopped by opening and closing the magnetic contactor on the primary side.
Frequently opening and closing the magnetic contactor, however, may cause the MxC to malfunction. The
MxC should not be started and stopped more than once every 30 minutes. 

• The unit cannot be restarted automatically following an interruption in the power supply when using the
digital operator to control the MxC.

Connecting Input Power Supply to the Terminal Block
An input power supply can be connected to terminals R, S, or T on the terminal block. The phase sequence of
the input power supply is irrelevant to the phase sequence created by the MxC.

Installing a Surge Absorber
Always use a surge absorber or diode for inductive loads near the MxC. Examples of inductive loads include
magnetic contactors, electromagnetic relays, solenoid valves, solenoids, and magnetic brakes.

Installing a Noise Filter on Power Supply Side
Install a noise filter to eliminate noise transmitted between the power line and the MxC.

• Correct Noise Filter Installation

Fig 2.10  Correct Installation of a Power Supply Noise Filter

• Incorrect Noise Filter Installation

Fig 2.11  Incorrect Installation of a Power Supply Noise Filter

IM

MCCB

MCCB

Power
supply

Noise
filter

MxC

Use a noise filter for inverters.

Other
controllers

IM

Power
supply

Other
controllers Do not use general-purpose noise filters. No general-

purpose noise filter can effectively suppress noise
generated from the MxC.

MCCB

MCCB

MxC
General-
purpose
noise filter

IM

MCCB

MCCB

Power
supply

MxC

Other
controllers

General-
purpose
noise filter
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Wiring the Output Side of the Main Circuit
Observe the following precautions when wiring the main output circuits. 

Connecting the MxC and Motor
Connect output terminals U, V, and W to motor lead wires U, V, and W, respectively.

Make sure the motor rotates forward when the Forward Run Command is given. Switch over any two of the
output terminals to each other and reconnect if the motor rotates in reverse with the Forward Run Command.

Never Connect a Power Supply to Output Terminals
Never connect a power supply to output terminals U, V, and W. Applying voltage to the output terminals will
damage circuitry in the MxC.

Never Short or Ground Output Terminals
If you touch the output wires with your bare hands, or if the output wires come into contact with the MxC cas-
ing, an electric shock or grounding will occur. This is extremely hazardous. Do not short the output wires.

Do Not Use a Phase Advancing Capacitor or Noise Filter
Never connect a phase advancing capacitor or general (LC/RC) noise filter to an output circuit. The high-fre-
quency components of the MxC output may result in overheating or damage to these parts, or may result in
damage to the MxC or cause other parts to burn. 

Do Not Use an Electromagnetic Switch
Never connect an electromagnetic switch (MC) between the MxC and motor and then cycle power while the
MxC is running. If the MC is turned on while the MxC is operating, a large current inrush will trigger overcur-
rent or overvoltage protection. 

When using an MC to switch over to a commercial power supply, stop the MxC and motor before operating
the MC. Use the speed search function if the MC is either open or closed while running. If action must be
taken to handle any momentary interruption in power, use a delayed release MC.

Installing a Thermal Overload Relay
This MxC has an electronic thermal protection function to protect the motor from overheating. If a multi-pole
motor is used, always install a thermal relay (THR) between the MxC and the motor, then set L1-01 to 0 (no
motor protection). The sequence should be designed so that the thermal overload relay contacts turn off the
magnetic contactor on the main circuit inputs.

Installing a Noise Filter on Output Side
Connect a noise filter to the output side of the MxC to reduce radio noise and inductive noise. Refer to Chap-
ter 9 Specifications for details.

Fig 2.12  Installing a Noise Filter on the Output Side

Inductive Noise: Electromagnetic induction generates noise on the signal line, and may cause the controller to malfunction.
Radio Noise: Electromagnetic waves from the MxC and cables can cause the broadcasting radio receiver to make noise.

IM

MCCBPower
supply

Noise
filter

Signal line
Inductive
noise

Radio noise

AM radio

Controller

MxC
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Preventing Inductive Noise
As described previously, a noise filter can be used to prevent inductive noise from being generated on the out-
put side. Alternatively, cables can be routed through a grounded metal pipe to prevent inductive noise. Keep-
ing the metal pipe at least 30 cm away from the signal line considerably reduces inductive noise.

Fig 2.13  Countermeasures Against Inductive Noise

Counteracting RMS
Radio noise is generated from the MxC as well as from the input and output lines. To reduce radio noise,
install noise filters on both input and output sides, and also install the MxC in a totally enclosed steel box.

The cable between the MxC and the motor should be as short as possible.

Fig 2.14  Countermeasures Against Radio Interference

Cable Length between the MxC and Motor
If the cable between the MxC and the motor is comparatively long, the high-frequency leakage current will
increase, causing the MxC output current to increase as well. This may affect peripheral devices. To prevent
this, adjust the carrier frequency (set in C6-01, C6-02) as shown in Table 2.5 (for details, refer to Chapter 5
Parameters and Settings).

Table 2.5  Cable Length between MxC and Motor

Cable length 50 m max 100 m max More than 100 m

Carrier frequency 12 kHz max 8 kHz max 4 kHz max

IM

Power

supply

MxC

Signal line

Controller

Metal pipe

30 cm min.

IM

MCCBPower
supply

Metal pipe

Noise
filter

Steel box

MxC
Noise
filter
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External cooling Fan and Circulation Fan Installation Precautions
• When installing the new external cooling fan and circulation fan, note that the air intake for their ventila-

tion is on the top of the MxC.
• When reconnecting the power lead for the external cooling fan, place it near to the hole for the lead wire on

the fan cover so the wire does not get pinched.
• After the power lead of the external cooling fan is passed through the hole on the fan cover, attach the rub-

ber bushing.
• There shouldn’t be an problems if connectors CN26 and CN27 are accidentally reversed when reconnect-

ing components. This is because CN26 and CN27 have the same electrical specifications.
• The external cooling fan is heavy. Handle it with care.

For 400 V Class MxCs with a Motor Capacity of 110kW or 160kW

Fan Unit Replacement
1. Loosen the mounting screws securing front cover 1 of the MxC, then slide and remove the front cover 1.
Note: Eight mounting screws are installed in 400 V class MxCs with a motor capacity of 110kW or 160kW.

Do not remove the mounting screws.
If the five mounting screws A are removed, the front cover 1 may fall when the three mounting screws B are loosened, possibly resulting in injury.
The front cover 1 of a large capacity MxC is large and heavy. Take care when removing and installing it.

2. Disconnect the relay connector of the fan cable from the fan unit.

Front cover 1
Mounting screws B

Mounting screws A

Fan unit Fan cable relay connectors
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3. Loosen the mounting screws of the fan unit and slide the fan unit to the left.
Note: The fan unit can be removed by just loosening the mounting screws, without removing them.

4. Remove the fan unit and replace the fans with new ones.
For the details of the procedure for replacing the fans, refer to Fan Replacement.

5. To install all of the component parts, reverse the removal procedure.

Mounting screws

Mounting screws

Fan unit
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Fan Replacement 
1. Remove the screws securing relay connectors and cooling fans, and replace the cooling fans.
Note: When installing cooling fans, be careful not to trap relay cables.

2. Connect the relay connectors and place the relay cables into the cooling fans.
Push the relay connectors in between the cooling fans as shown in Sectional View A.

Cooling fan

Relay connector

Fan unit case

Relay cable

Relay connector

Sectional View A

Fan guard Cooling fan

Relay connector

Relay cable

Relay connector

Fan guard

Cooling fanA

A
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3. Reverse the fan unit.
Remove the screws securing relay connectors and circulation fans, and replace the circulation fans.

4. Connect the relay connectors, fit the cables in the hooks (at two locations), and place the relay cables into
the fan unit case.

* The cables indicated with dotted lines are already fixed in place.
Fit the cables indicated with solid lines in the hooks to fix them.

Circulation fan

Relay connector

Fan unit case

Relay connector Hook Hook

Relay connector

Cable*
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How to Remove or Install the Control-Circuit Terminal Board

The control-circuit terminal board can be removed and installed without disconnecting the cables.

Removal
1. Remove the digital operator and the front cover. The main cover does not need to be removed.

2. Remove the connectors and the lines connected to the FE and NC pins on the control-circuit terminal
board.

IMPORTANT

Always make sure that the charge indicator LED is completely out before removing or installing the control-
circuit terminal board.

Digital operator
Front cover

Terminal cover

Main cover

FE NC

Terminal board for 
control circuit

r2 s2 t2 p1 n1 R/L1 S/L2 T/L3 U/T1 V/T2 W/T3

(1)
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3. Loosen the mounting screws (1) on the left and right sides of the control terminals until the terminals are
free. These screws do not have to be completely removed. They are self-rising.

4. Pull out the terminal board sideways (as indicated by the large arrow) with the screws sticking out from the
board.

Installation
Follow the steps used to remove the terminal board but in reverse order.

Before inserting the board, make sure that the pin for the CN8 connector on the control board is correctly posi-
tioned with the terminal board.

The connector pins may be bent if the board is forced into place, and possibly prevent the MxC from operating
correctly.

Fixing  screws (2) of control terminals

(CN8)



Specifications
This chapter describes the basic specifications of the MxC and specifications for options and
peripheral devices.

Standard MxC Specifications ........................................9-2

Specifications for Options and Peripheral Devices .......9-5
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Standard MxC Specifications
The standard MxC specifications are listed by capacity in the following tables.

Specifications by Model

Specifications are given by model in the following tables.

200 V class

* The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and MxC, be sure that the MxC's 
rated current is applicable for the motor's rated current.

400 V class

* The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and MxC, be sure that the MxC's 
rated current is applicable for the motor's rated current.

Table 9.1  200 V Class MxCs

Model Number CIMR-ACA 25P5 2011 2022 2045

Max applicable motor output (kW)* 5.5 11 22 45

Output 
ratings

Rated output capacity (kVA) 9 17 33 63

Rated output current (A) 27 49 96 183

Max output voltage (V) Ratio of input voltage (Input voltage × 0.95)

Max output frequency (Hz) Frequencies supported up to 120 Hz using parameter setting

Power 
supply char-
acteristics

Rated voltage (V)
Rated frequency (Hz) 3-phase, 200/208/220 VAC, 50/60 Hz

Allowable voltage fluctuation + 10%, - 15%

Allowable frequency fluctuation ±3% frequency fluctuation rate, 1 Hz/100 ms or less

Table 9.2  400 V Class MxCs

Model Number CIMR-ACA 45P5 4011 4022 4045 4075 4110 4160

Max applicable motor output (kW) * 5.5 11 22 45 75 110 160

Output 
ratings

Rated output capacity (kVA) 10 19 36 67 114 166 209

Rated output current (A) 15 27 52 97 165 240 302

Max output voltage (V) Ratio of input voltage (Input voltage × 0.95)

Max output frequency (Hz) Frequencies supported up to 120 Hz using parameter setting

Power 
supply char-
acteristics

Rated voltage (V)
Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460 or 480 VAC, 50/60 Hz

Allowable voltage fluctuation + 10%, - 15%

Allowable frequency fluctuation ±3% frequency fluctuation rate, 1 Hz/100 ms or less



Standard MxC Specifications

9-3

Common Specifications

The following specifications apply to MxCs in both 200 V and 400 V classes.

Table 9.3  Common Specifications 

Voltage Class (V) 200 400
Model: CIMR-ACAA 25P5 2011 2022 2045 45P5 4011 4022 4045 4075 4110 4160

Maximum motor capacity (kW) 
*1

5.5 11 22 45 5.5 11 22 45 75 110 160

Rated input current*2 A 26 47 91 174 14 26 49 92 157 228 287

Rated 
output

Output capacity (kVA) 9 17 33 63 10 19 36 67 114 166 209
Rated output current 
(A)*3

27 49 96 183 15 27 52 97 165 240 302

Max output voltage Ratio of input voltage (Input voltage  × 0.95)
Max output frequency Applicable for 120 Hz depending on parameter settings. 

Power

Rated voltage and rated 
frequency 

3-phase: 200 V, 208 V, and 220 
V, 50 Hz or 60 Hz

3-phase: 380 V, 400 V, 415 V, 440 V, 460 V, and 480 V, 
50 Hz or 60 Hz

Allowable voltage 
fluctuation +10% to -15%

Allowable frequency 
fluctuation ± 3%, fluctuation ratio: 1 Hz/100 ms or less

Allowable power 
voltage imbalance 
between phases

Within 2%

Input power factor 0.95 or more (When the rated load is applied.)

Control method
Sine wave pulse-width modulation (PWM)

Use parameter settings to select from three methods: Flux Vector Control, Open Loop Vec-
tor Control, or V/f Control.

Torque characteristics 150%/0 Hz with Flux Vector Control *4

Speed control range 1:1000 with Flux Vector Control *4

Speed control 
accuracy*5

± 0.2% with Open Loop Vector Control at -10°C to +40°C,*4 
± 0.05% with Flux Vector Control at 25°C ± 10°C *4

Speed control response 30 Hz with Flux Vector Control *4

Torque limits For vector control only. Use parameter settings to change 4 quadrant control.

Torque accuracy
± 10% (Flux vector control: 25 °C ±10 °C with a vector motor, 

carrier frequency of 4kHz)*4

Frequency control range 0.01 Hz to 120 Hz
Frequency accuracy 
(temperature 
characteristics)

Digital references: ± 0.01% (-10 °C to +40 °C), 
Analog references: ± 0.1% (25 °C ±10 °C)

Frequency setting 
resolution

Digital references: 0.01 Hz 
Analog references: 0.03 Hz/ 60 Hz (11 bit signed)

Output frequency 
resolution 0.001 Hz

Overload capacity and 
maximum current*6

150% of rated output current per one minute (for carrier frequency of 4 kHz).

Acceleration/
Deceleration time

0.00 s to 6000.0 s
Select from four combinations of independent acceleration and deceleration settings.

Braking torque Same overload capacity for motoring and regeneration
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* 1. The maximum applicable motor capacity is given for a standard, four-pole Yaskawa motor. When selecting the actual motor and MxC, be sure that the MxC’s 
rated current is greater than the motor’s rated current.

* 2. The rated current will vary in accordance with the values of the voltage or impedance of the power supply (including the power transformer, the input reactor, and 
wires).

* 3. Required to reduce the rated output current in accordance with the values of the carrier frequencies or control mode.
* 4. Rotational Auto-Tuning is required for the open loop vector or Flux Vector Control.
* 5. The speed control accuracy varies in accordance with the installation condition and motor type. For more details, contact your Yaskawa representative.
* 6. Derating is required for applications that use repetitive loads. To decrease the carrier frequency or to gradually decrease the current, use an MxC with a greater 

capacity. For more details, contact your Yaskawa representative. 
* 7. If the CIMR-ACA45P5, 4011, 25P5, 2011, or 2022 needs two seconds or more for the momentary power loss ridethrough time, a separate momentary-power-loss 

compensation unit is required. Even if the Momentary Power Loss Detection function (L2-01) is enabled, the MxC will run for 2 ms and then stop if a momentary 
power loss occurs. Take note of this delay when the MxC is used in various applications.

* 8. The ground fault here is one which occurs in the motor wiring while the motor is running. A ground fault may not be detected in the following cases.
 A ground fault with low resistance which occurs in motor cables or terminals.
 A ground fault occurs when the power is turned on.

* 9. The open chassis is the only type of protective structure available for the MxC models CIMR-ACA4110 and 4160.

Main control functions

Restarting for momentary power loss, speed search, overtorque detection, torque limits, 17-
speed control (maximum), accel/decel time changes, S-curve accel/decel, 3-wire sequence, 

Auto-Tuning (rotational or stationary), dwell functions, cooling fan on/OFF control, slip 
compensation, torque compensation, jump frequencies, upper and lower limits for fre-

quency references, DC braking for starting and stopping, PID control with sleep function, 
MEMOBUS communications (RS-485/422, 19.2 kbps maximum), fault reset, function 

copying, droop control, torque control, speed/torque control switching, etc.

Regenerative function Provided
Motor protection Protection by electronic thermal overload relay.
Instantaneous 
overcurrent protection Stops at approx. 200% of rated output current.

Blown fuse protection Stops if fuse blows.
Overload protection 150% of rated output current per one minute (for carrier frequency of 4 kHz)

Overvoltage protection
Input voltage: Stops if input 
power supply voltage is greater 
than approx. 250 VAC.

Input voltage: Stops if input power supply voltage is 
greater than approx. 550 VAC.

Undervoltage protection
Input voltage: Stops if control 
power supply voltage is less 
than approx. 150 VAC.

Input voltage: Stops if control power supply voltage is 
less than approx. 300 VAC.

Momentary power loss 
ridethrough

Stops for 2 ms or more during power loss (default).
Parameter settings allow the unit to continue running if power is restored within 2s.*7

Cooling fin overheating Protection by thermistor.
Stall prevention Stall prevention during acceleration or deceleration while running.

Grounding protection*8 Protection by electronic circuits. (Overcurrent level)
Charge indicator Lit until the control-power voltage is approx. 50 V or more.
Ambient operating 
temperature

Enclosed, wall-mounted type: -10°C to + 40°C
Open chassis type: -10°C to + 45°C

Ambient operating 
humidity 95% RH max (with no condensation)

Storage temperature - 20°C to + 60°C (short-term temperature during transportation)
Application site Indoor (no corrosive gas, dust, etc.)
Altitude 1000 m max

Oscillation

200 V Class Inverters of 5.5 to 22 kW and 400 V Class Inverters of 5.5 to 22 kW
10 to 20 Hz: 9.8 m/s2
20 to 55 Hz: 5.9 m/s2

200 V Class Inverters of 45 kW and 400 V Class Inverters of 45 to 160 kW
10 to 20 Hz: 9.8 m/s2
20 to 55 Hz: 2.0 m/s2

Protective structure Open chassis type (IP00) and enclosed wall-mounted type [NEMA1 (Type 1)]*9

Table 9.3  Common Specifications (Continued)

Voltage Class (V) 200 400
Model: CIMR-ACAA 25P5 2011 2022 2045 45P5 4011 4022 4045 4075 4110 4160
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Specifications for Options and Peripheral Devices
The following options and peripheral devices can be used for the MxC. Select them according to the
application.

* 1. Use an earth leakage breaker that has harmonics protection and a minimum current of 30 mA per MxC. Otherwise, the harmonic leakage current may cause a mal-
function. If a malfunction occurs in an earth leakage breaker without harmonic protection, lower the carrier frequency of MxC, replace the earth leakage breaker 
with one that has harmonic protection, or raise the current of the earth leakage breaker to 200 mA or more per MxC. 

* 2. The FINEMET zero-phase reactor is manufactured by Hitachi Metals.

Table 9.4  Options and Peripheral Devices

Purpose Name Model (Code) Descriptions

Protect MxC 
wiring

MCCB or 
Ground Fault 
Interrupter*1

NF
Always connect a breaker to the power supply line to 
protect MxC wiring. Use a ground fault interrupter 
suitable for high frequencies.

Prevents burning 
of the MxC.

Magnetic Con-
tactor SC series

Install to prevent the MxC from burning out when 
faults occur at the input terminal side of the MxC. 
Always attach a surge absorber to the coil.

Contains switch-
ing surge Surge Absorber DCR2-

Absorbs surge from the magnetic contactor and con-
trol relays. Connect surge absorbers to all magnetic 
contactors and relays near the MxC.

Isolates I/O 
signals Isolator DGP Isolates the I/O signals of the MxC and is enabled 

against inductive noise.

Reduces the 
affects of radio 
and 
control device 
noise

Input Noise 
Filter

LNFD-
FN-

Reduces noise coming into the MxC from the power 
supply line and to reduce noise flowing from the 
MxC into the power supply line. Connect as close to 
the MxC as possible.

FINEMET 
zero-phase 
reactor to reduce 
radio noise*2

F6045GB
(FIL001098)
F11080GB
(FIL001097)
F200160BP
(300-001-041)

Reduces noise from the line that sneaks into the MxC 
input power system. Insert as close to the MxC as 
possible. 
Can be use on both the input side and output side.

Output Noise 
Filter LF- Reduces noise generated by the MxC. Connect as 

close to the MxC as possible.

Operates the MxC 
externally

VS Operator
(small plastic 
Operator)

JVOP-95•
(73041-0905X- )

Allows frequency reference settings and on/OFF 
operation control to be performed by analog refer-
ences from a remote location (50 m max).
Frequency counter specifications: 60/120 Hz, 90/
180Hz

VS Operator
(Standard 
steel-plate 
Operator)

JVOP-96•
(73041-0906X- )

Allows frequency reference settings and on/OFF 
operation control to be performed by analog refer-
ences from a remote location (50 m max).
Frequency counter specifications: 75 Hz, 150 Hz, 
220 Hz

Digital Operator 
Connection 
Cable

1 m cable: 
(72606-WV001)
3 m cable: 
(72606-WV003)

Extension cable to use a digital operator remotely.
Cable length: 1 m or 3 m

Controls an MxC 
system

VS System 
Module JGSM-

A system controller that can be match to the auto-
matic control system to produce an optimum system 
configuration.

Saves the momen-
tary power loss 
compensation 
time of MxC

Momentary 
power loss com-
pensation unit

P00 0
(73600-P00 0)

Safety measure taken to protect against momentary 
power loss of the control power supply.

Set/monitor 
frequencies and 
voltages 
externally.

Frequency Meter DCF-6A

Devices to set or monitor frequencies externally.Frequency Setter RV30YN20S 
(2 kΩ)

Frequency Set-
ter Knob CM-3S

Output Voltmeter SCF-12NH Measures the output voltage externally and designed 
for use with a PWM MxC.

Correct frequency 
reference input, 
frequency meter, 
ammeter scales

Variable 
Resistor Board 
for Frequency 
Reference

2 kΩ 
(ETX003270)
20 kΩ 
(ETX003120)

Connected to the control circuit terminals to input a 
frequency reference.

Frequency Meter 
Scale Correction 
Resistor

(RH000850) Calibrates the scale of frequency meters and amme-
ters.

Power
supply

Molded-case
circuit breaker
or ground fault
interrupter

Magnetic
contactor
 (MC)

Motor

Ground

Input noise
filter

Output noise
filter

MxC

Ground

Zero phase 
reactor

Zero phase
 reactor
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The following option cards are available.
Table 9.5  Option Cards 

Type Name Code
Number Function Document 

Number

Built-in 
(con-

nect to 
con-

nector)

Speed 
(Fre-

quency) 
Refer-
ence 

Option 
Cards

Analog Ref-
erence Card

AI-14U

73600-
C001X

Enables high-precision, high-resolution setting of analog 
speed references.
• Input signal ranges: 0 to 10 V (20 kΩ), 1 channel

4 to 20 mA (250 Ω), 1 channel
• Input resolution: 14-bit (1/16384)

TOE-C736-
30.13

Analog Ref-
erence Card

AI-14B

73600-
C002X

Enables high-precision, high-resolution setting of analog 
speed references.
• Input signal ranges: 0 to ±10 V (20 kΩ)

4 to 20 mA (500 Ω), 3 channels
• Input resolution: 13-bit + sign (1/8192)

TOBPC7306
0015

Digital Speed 
Reference 

Card
DI-08

73600-
C003X

Enables 8-bit digital setting of speed references.
• Input signal: 8-bit binary

2-digit BCD + sign signal + set signal
• Input voltage: +24 V (isolated)
• Input current: 8 mA

TOE-C736-
30.15

Digital Speed 
Reference 

Card
DI-16H2

73600-
C016X

Enables 16-bit digital setting of speed references.
• Input signal: 16-bit binary

4-digit BCD + sign signal + set signal
• Input voltage: +24 V (isolated)
• Input current: 8 mA
With 16-bit/12-bit switch.

TOE-C736-
40.7

Moni-
toring 
Option 
Cards

Analog Mon-
itor Card
AO-08

73600-
D001X

Converts analog signals to monitor the MxC's output status 
(output frequency, output current, etc.) to absolute values and 
outputs them.
• Output resolution: 8-bit (1/256)
• Output voltage: 0 to +10 V (not insulated)
• Output channels: 2 channels

TOE-C736-
30.21

Analog Mon-
itor Card
AO-12

73600-
D002X

Output analog signals to monitor the MxC's output status (out-
put frequency, output current, etc.).
• Output resolution: 11 bits (1/2048) + sign
• Output voltage: -10 to +10 V (not insulated)
• Output channels: 2 channels

TOE-C736-
30.22

Digital Out-
put Card
DO-08

73600-
D004X

Outputs isolated digital signals to monitor the MxCs operating 
status (alarm signals, zero-speed detection, etc.)
Output form: Photocoupler output, 6 channels
 (48 V, 50 mA max)
Relay contact outputs, 2 channels
(250 VAC: 1 A max, 30Vdc: 1 A max)

TOE-C736-
30.24

2C-Relay 
Output Card 

DO-02C

73600-
D007X

Provides two multi-function outputs (DPDT relay contacts) in 
addition to those provided by the MxC.

TOE-C736-
40.8

Built-in 
(con-

nect to 
con-

nector)

PG 
Speed 
Con-
trol 

Cards

PG-B2 73600-
A013X

• Used for Flux Vector Control.
• A-, B-phase input (complimentary input)
• Maximum input frequency: 32767 Hz
• Pulse monitor output: Open-collector
(PG power supply output: +12 V, 200 mA max)

TOBPC7306
0009

PG-X2 73600-
A015X

• A-, B-, Z-phase pulse (differential pulse) input
• Maximum input frequency: 300 kHz
• Input: Conforms to RS-422
• Pulse monitor output: RS-422

(PG power supply output: +5 or +12 V, 200 mA max)

TOBPC7306
0010
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* 1. Applicable for the Varispeed AC with software versions PRG: 1051 or later.
* 2. Under development.
* 3. SI-C card with software versions PRG: 0103 or later is applicable for Varispeed AC.

Built-in 
(con-

nected 
to con-
nector)

Com-
muni-
cations 
Option 
Cards

DeviceNet 
Communica-
tions Inter-
face Card 
SI-N1*1

73600-
C021X

Used to communicate with an MxC from a host computer 
using DeviceNet communications to start/stop MxC opera-
tion, read/set parameters, and read/set monitor parameters 
(output frequencies, output currents, etc.).

SIBPC7306
0001

CANopen 
Communica-
tions Inter-
face Card 

SI-S1

*2

Used to communicate with an MxC from a host computer 
using CANopen communications to start/stop MxC operation, 
read/set parameters, and read/set monitor parameters (output 
frequencies, output currents, etc.).

-

CC-Link
Communica-
tions Inter-
face Card 

SI-C*3

73600-
C032X

Used to communicate with an MxC from a host computer 
using CC-Link communications to start/stop MxC operation, 
read/set parameters, and read/set monitor parameters (output 
frequencies, output currents, etc.).

TOB-C736-
70.6

Table 9.5  Option Cards (Continued)

Type Name Code
Number Function Document 

Number
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MxC Control Methods
Details of the MxC control methods and their features are provided in this section.

Control Methods and Features

The MxC offers three control methods, allowing the selection of a control method to suit the required purpose.
Table 10.1 provides an overview of the control methods and their features.

Table 10.1  Overview of Control Methods and Features

Control Method V/f Control Open Loop Vector Control Flux Vector Control

Parameter Setting A1-02 = 0 A1-02 = 2 
(default) A1-02 = 3

Basic Control Voltage/frequency fixed ratio 
control

Current vector control without a 
PG Current vector control with a PG

Main Applications Variable speed control Variable speed control High-performance control with 
a PG on the motor side

PG Speed Control Card 
(Option) Not required. Not required. Required

Basic 
Perfor-
mance

Speed Control 
Range*1 1:10 1:10 1:1000

Speed Control 
Accuracy*2 ±2 to 3% ±0.2% ±0.05%

Speed 
Response*3 - 5 Hz 30 Hz

Maximum 
Output 
Frequency

120 Hz 120 Hz 120 Hz

Starting 
Torque*4 150%/6 Hz 150%/6 Hz 150%/0 min−1

Appli-
cation 
Func-
tions

Auto-Tuning Line-to-line resistance 
(normally not required)

Rotational Auto-Tuning, Sta-
tionary Auto-Tuning, Stationary 

Auto-Tuning for line-to-line 
resistance only

Rotational Auto-Tuning, Sta-
tionary Auto-Tuning, Stationary 

Auto-Tuning for line-to-line 
resistance only

Torque 
Limiting*5 No

Yes (except during accel/decel, 
below minimum frequency, or 

during reverse rotation)
Yes

Torque 
Control*6 No No Yes

Droop 
Control*7 No No Yes (except for 0 min−1 and dur-

ing reverse rotation)

Zero-Servo 
Control*8 No No Yes
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* 1. The variable speed control range. For continuous operation, the motor's temperature rise must be considered.
* 2. The speed deviation in relation to the maximum speed with a rated load and when the load is stable. For Open Loop Vector Control, the motor temperature must 

be 25 °C ± 10 °C.
* 3. The speed response guidelines indicating the extent of the motor's actual speed gain in proportion to the speed reference, which changes in a sinusoidal wave 

form, within a range where motor torque does not become saturated.
* 4. A guideline for the motor torque that can be generated when started at a low speed and its output frequency (rotations) at that time.
* 5. This function limits the maximum motor torque to protect the machine and the load.
* 6. This function directly controls the amount of torque being generated at the motor and its rotation direction, e.g., to control force.
* 7. This function controls the amount of motor slip that occurs to prevent mechanical shock, when replacing a torque motor, etc.
* 8. This function performs simple positioning control (servo lock), without using an external positioning control device.
* 9. This function instantaneously estimates or detects the speed and rotation direction of a coasting motor, and quickly starts it without subjecting it to shock.
* 10.This function enables proportional gain in relation to changes in the speed reference, even for low rigidity (corresponds to the servo's model gain control).

Application Function Precautions
Observe the following precautions when using the application functions.

• Perform Rotational Auto-Tuning during a test run whenever it is possible to separate the motor and
machine. To achieve the characteristics of Open Loop Vector Control described in Table 10.1, the control
must be adjusted within a range that the machine will not vibrate after Rotational Auto-Tuning has been
performed.

• With vector control, the motor and MxC must be connected 1:1. Vector control is not possible when multi-
ple motors are connected to a single MxC. Select an MxC capacity so the rated motor current is 75% of the
rated MxC current.

• For estimated speed searching, the motor and MxC must be connected 1:1. The speed search must be per-
formed at a frequency of 120 Hz or less and with a motor with the same number of frames as or one frame
less than the MxC capacity.

• Feed Forward Control is a function that improves the proportional gain of the motor speed in relation to
the change in the speed reference. Adjust the response to interference loads using the speed controller
(ASR) parameters.

• The torque limit function will not operate during acceleration or deceleration (during soft start transition)
when using a control method such as Open Loop Vector Control. Even if the motor speed drops due to
torque limiting while set to a fixed speed, the speed will not fall below the minimum frequency and the
motor will not slip into reverse rotation. These conditions also apply to other application functions.

Appli-
cation 
Func-
tions

Speed 
Estimation 
(Detection) 
Instantaneous 
Speed 
Search*9

Yes (speed and rotation direc-
tion estimation)

Yes (speed and rotation direc-
tion estimation)

Yes (speed and rotation direc-
tion detection)

Feed Forward 
Control*10 No No Yes

Table 10.1  Overview of Control Methods and Features

Control Method V/f Control Open Loop Vector Control Flux Vector Control
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Control Methods and Applications

Application examples for the MxC control methods are provided below.

V/f Control (A1-02 = 0)
V/f Control is suitable for applications that require the motors to operate at variable speeds.

Fig 10.1  

Open Loop Vector Control (A1-02 = 2)
Open Loop Vector Control enables high-performance functions without a motor encoder. PG (pulse generator)
wiring is therefore not required.

Fig 10.2  

Flux Vector Control (A1-02 = 3)
Flux Vector Control is suitable for applications high-precision functions that require PG feedback. High-preci-
sion positioning, zero-speed control, and torque control are possible with this mode.

Fig 10.3  

MxC M

MxC M

MxC M

PG

PG Speed Control Card
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MxC Application Precautions
This section provides precautions for selecting, installing, setting, and handling MxCs.

Selection
Observe the following precautions in selecting an MxC.

Reduction Ratio of Carrier Frequency, Control Method, and Rated Current
The following table shows the reduction ratio of the carrier frequency, control methods, and rated current. 

Model: CIMR-ACA25P5, 2011, 2022, 45P5, and 4011

Model: CIMR-ACA2045, 4045, and 4075 

Model: CIMR-ACA4022 

Models: CIMR-ACA4110 and 4160

Note: 100% indicates the rated current value when the carrier frequency is 4 kHz.

When Momentary Power Loss Ridethrough Time Needs 2 Seconds or More 
If the CIMR-ACA45P5, 4011, 25P5, 2011, or 2022 needs two seconds or more for the momentary power loss
ridethrough time, a momentary-power-loss compensation unit is necessary. If L2-01 (Momentary Power Loss
Detection Selection) is enabled, the MxC will stop 2 ms after the momentary power loss occurs. Be aware of
these differences and select appropriately for your application needs. 

• 200 V class momentary power loss compensation unit: Code no. 73600-P0010
• 400 V class momentary power loss compensation unit: Code no. 73600-P0020

Carrier Frequency 
(kHz) Control Method Continuous Rating 60-second Rating

4
V/f

Open Loop Vector
Flux Vector

100% 150%

8 Flux Vector 90% 135%

12 Flux Vector 80% 120%

Carrier Frequency 
(kHz) Control Method Continuous Rating 60-second Rating

4
V/f

Open Loop Vector
Flux Vector

100% 150%

8 Open Loop Vector
Flux Vector 90% 135%

12 Flux Vector 80% 120%

Carrier Frequency 
(kHz) Control Method Continuous Rating 60-second Rating

4
V/f

Open Loop Vector
Flux Vector

100% 150%

8 Flux Vector 80% 120%

12 Flux Vector 60% 90%

Carrier Frequency 
(kHz) Control Method Continuous Rating 60-second Rating

4
V/f

Open Loop Vector
Flux Vector

100% 150%
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Required Time to be Ready
The MxC needs one second more than general-purpose inverters to prepare for operation. Be careful of this
delay if using an external reference input.

* This time is required if no optional device is used with the MxC. If an optional transmission device is used, the time required for the MxC to be ready for 
operation will vary in accordance with the start up time of the optional transmission card.

Number of Motors
An MxC is capable of operating only one motor. Do not use a single MxC to operate several motors. 

Improving the Power Factor
No AC reactor or DC reactor is required to improve the power factor.

Selection of Power Capacity
Use a power supply that is greater than the rated input capacity (kVA) of the MxC. If the power is lower than
the rated capacity of the MxC, the device will be unable to run the application properly and a fault will occur.

The input capacity of the MxC, SCONV (kVA), can be calculated by the following formula.

SCONV =  × Iin  × Vin ÷ 1000
(I in: MxC Rated input current [A], Vin: Applicable power line-to-line voltage [V])

Connection to Power Supply
The total impedance of the power supply and wiring for the rated current of the MxC is %Z = 10% or more. If
the impedance of the power supply is too large, then power voltage distortion may occur. If the wiring is too
long, then be sure that proper preventative measures such as thick cables or series wiring have been taken to
lower the impedance of wiring.

Grounding the power supply
Observe the following precautions when grounding the MxC.

• Because Mxc is designed to run with a 1:1 ratio relative ratio relative to the power supply, it is highly rec-
ommended that the power supply has its own dedicated ground.

• Other devices should be grounded as directed in the specifications for those device.
• Particular care needs to be taken when connecting sensitive electronic equipment (such as OA devices).

Separate ground lines to prevent problems from noise, and install a noise filter.

Precaution on Using Peripheral Devices 
If installing a noise filter on the power-supply side of the MxC, use a specified noise filter such as a FINEMET
zero-phase reactor. 

Model Required Time to be Ready After Power 
is Turned On

Varispeed AC (MxC) Approx. 1.5 seconds*

Varispeed G7/F7 Approx. 0.5 seconds*

3
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When Using a Generator as a Power Supply
• Select the generator capacity approximately twice as large as the MxC input power supply capacity. For

further information, contact your Yaskawa representative.
• Set the deceleration time or load so that the regenerative power from the motor will be 10% or less of the

generator capacity.

When a Phase Advance Capacitor or Thyristor Controller is Provided for the Power 
Supply

No phase advance capacitor is needed for the MxC. Installing a phase advance capacitor to the VS-656DC5
will weaken the power factor.

For the phase advance capacitor that has already been installed on the same power supply system as the MxC,
attach a phase-advance capacitor with a series reactor to prevent oscillation with the MxC.

Contact your Yaskawa representative, if any device generating voltage surge or voltage distortion such as DC
motor drive thyristor controller or magnetic agitator is installed on the same power supply system.

Prevention Against EMC (Radio Noise) or Harmonic Leakage Current
Preventive actions against EMC (radio noise) or harmonic leakage current are necessary for the MxC as well
as for general inverter drives.

If a device that will be affected by noise is near the MxC, use a zero-phase reactor as a noise filter.

Use a leakage relay or an ground leakage breaker designed for inverters (products provided with prevention
from harmonics leak current), when necessary.

Guidelines for Harmonic Reduction
A guideline for handling problems with harmonics is available for users who receive 6.6 kVA or more from
the power supply system.

Affects of Power Supply Distortion
When the power supply voltage is distorted, or when several devices are connected in parallel to the same
power supply, the harmonics contents increase because the harmonics of the power supply system enter the
Varispeed AC.

Applications Requiring Frequent Stops and Starts
Applications with repetitive loads such as cranes, elevators, presses, and washing machines must be derated to
handle the load. Derating refers to a reduction of the carrier frequency and current, and involves a change to
accel/decel timing and increasing the frame size of the MxC. 
Contact your Yaskawa representative for more information.

Initial Torque
The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the
MxC that is driving the motor. The torque characteristics are generally less than those required when starting
the motor with a normal commercial power supply. If a large initial torque is required, select an MxC with a
somewhat larger capacity or increase the capacity of both the motor and the MxC.
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Emergency Stop
Although the protective functions in the MxC will trigger a Stop Command when a fault occurs, the motor will
not stop immediately. Always provide mechanical stop and protection mechanisms on equipment requiring an
Emergency Stop.

Options
Terminals p1, n1, r2, s2, and t2 are for connecting only the options specifically provided by Yaskawa. Never
connect any other devices to these terminals.

Installation

Observe the following precautions when installing an MxC.

Using Enclosures
Either install the MxC in a clean location free of oil mist, air-bourne matter, dust, and other contaminants, or
install the MxC in a completely enclosed panel. Provide cooling measures and sufficient panel space so that
the temperature surrounding the MxC does not rise above allowable limits. Do not install the MxC on a wood
surface or to any other combustible materials.

Installation Directions
Mount the MxC so that it sits upright.

Settings

Observe the following precautions when making settings for an MxC.

Upper Limits
The digital operator can be used to set high-speed operation up to a maximum of 120 Hz. Incorrect settings
can be dangerous. Use the maximum frequency setting functions to set upper limits. The maximum output fre-
quency is factory-set to 60 Hz.

DC Injection Braking
The motor can overheat if the DC Injection Braking voltage or braking time is set too high.

Acceleration/Deceleration Times
The acceleration and deceleration times for the motor are determined by the motor generated torque, the load
torque, and the inertial moment of the load (GD2/4). If the stall prevention functions are activated during
acceleration or deceleration, increase the acceleration or deceleration time. The stall prevention functions will
increase the acceleration or deceleration time by the amount of time the stall prevention function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and MxC.



MxC Application Precautions

10-9

10

Handling

Observe the following precautions when wiring or performing maintenance on the MxC.

Wiring Check
Internal damage will occur if the power supply voltage is applied to output terminal U, V, or W or to optional
connection terminal r2, s2, t2, p1, and n1. Check wiring for any mistakes before supplying power. Be sure to
check all wiring and sequences carefully.

Magnetic Contactor Installation
Do not start and stop the motor frequently when using a magnetic contactor installed on the power supply line.
Doing so can cause the MxC to malfunction. The MxC should not be switched on and off more than once
every 30 minutes when using a magnetic contactor.

Maintenance and Inspections
After shutting off the main circuit power supply, always confirm that the CHARGE light has gone out before
performing any maintenance or inspecting the MxC. Remaining voltage in the capacitor may cause electric
shock.
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Motor Application Precautions
This section provides precautions for motor application.

Using the MxC to Run an Existing Standard Motor

When a standard motor is operated with the MxC, power loss is slightly higher than when operated with a
commercial power supply. Observe the following precautions when using the MxC to operate an existing stan-
dard motor.

Low Speed Ranges
Cooling effects diminish in the low-speed range, resulting in higher motor temperatures. The motor torque
should be reduced in the low-speed range whenever using a non-Yaskawa motor. If 100% torque is required
continuously at low speeds, consider using a special inverter or vector motor.

Installation and Voltage Tolerance
Considerations must be made for the motor insulation voltage when the input voltage is high (440 V or higher)
or the motor wiring is too long. Contact your Yaskawa representative for more details.

Operating at High Speeds
When using the motor at a high speed (60 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact your Yaskawa representative for more details.

Torque Characteristics
The motor may require more acceleration torque when the motor is operated with the MxC than when oper-
ated with a commercial power supply. Check the load torque characteristics of the machine to be used with the
motor to set a proper V/f pattern.

Resonance with the Natural Frequency of the Mechanical System
Take special care when a machine that has been operated at a constant speed is to be operated in Variable
Speed Mode. If there are any problems with resonance, then install oscillation-proof rubber on the motor base
or use the frequency jump function to skip any resonant frequencies in the application.

Imbalanced Rotor
Take special care when the motor is operated at a high speeds (60 Hz or more).

Noise
Noise varies with the carrier frequency. At high carrier frequencies, the noise is almost the same when the
motor is operated with a commercial power supply. Motor noise, however, becomes louder when the motor is
operated at a speed higher than the rated speed (60 Hz).
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Using the MxC for Motors other than Standard Yaskawa Motors

The MxC can drive three-phase induction motors with two, four, or six poles. The MxC cannot run PM
motors, motors for machine tools, or multi-pole motors with eight poles or more.

If using the MxC with a motor not made by Yaskawa, contact your Yaskawa representative.

Power Transmission Mechanism (Speed Reducers, Belts, and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will
be affected when the motor operates only in the low speed range. The power transmission mechanism will
make noise and experience problems with service life and durability if the motor is operated at a speed higher
than 60 Hz.
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Wiring Examples
This section provides wiring examples to connect peripheral devices to the main circuits, examples of wir-
ing a transformer to MxC I/O, and other aspects of MxC wiring.

Using a VS Operator 

This example shows wiring for using a VS Operator. The VS Operator model number is JVOP-95•  or JVOP-
96 • .

CIMR-ACA25P5 (200 V class 5.5 kW)

Fig 10.4  

3-phase power

MCCB

T

S

R
MxC

Motor

IM

Ground to 100Ω max 
Forward Run Command
(forward run when closed)
Reverse Run Command
(reverse run when closed)

Multi-function contact inputs

Sequence common (0 V)

Shield wire connection 
terminal

Master speed (0 to 10 V, 20 kΩ)

Speed setting power (15 V, 20 mA)

Master speed (4 to 20 mA, 250Ω) 

Fault contact output
P1

P2

PC

Multi-function contact

output (Default: Running

signal) 

Frequency meterMTR CAL
Multi-function
analog output

Multi-function
analog output
(Default: Output
frequency) 

Open collector 1
(Default:
Zero-speed signal) 

Open collector 2
(Default:
Speed agreement
signal) 

Multi-function
output
common 

Multi-function
open-collector
output 48 V,
50 mA max

R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

JVOP-95•�, C-96•� VS Operator

FWD RUN

RESET

MASTER AUX

REV RUNSTOP
1

S1

S2

S3

S4

S5

S6

S7

SC

0 V

E

+V

A1

A2

AC

M1

M2

MA

MB

MC

AM

FM

AC

2

4

5

11

15

13

17

9

10

18

F1

F3

E

FREQ SET

SOURCE

RUN

FAULT

FM
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Using Transistors for Input Signals and a 0 V Common in Sinking Mode 
with an Internal Power Supply

Set CN5 (shunt connector) on the control board to NPN as shown below for a sequence that uses an NPN tran-
sistor for an input signal (0 V Command and Sinking Mode) and an internal +24 V power supply.

Fig 10.5  

MxC

U/T1

V/T2

W/T3

IM

Ground

4 to 20 mA

0 to +10 V
+V

A1

A2
AC

0 V

0  to 10 V (20 kΩ)

4  to 20 mA (250 Ω)
0 to 10 V (20 kΩ) input

Frequency setting power
  +15 V 20 mA
Master speed reference

Master speed reference

 

Frequency setting 
adjustment

Frequency 
setter

2 kΩ

External 
frequency 
references

  
2 kΩ

2
1

3

3-phase power

T/L3

S/L2

R/L1

MCCB

T

S

R

E(G) Shield wire
connection terminal

+24 V 8 mA

Multi-step 
speed setting 1

Not used

Forward run/Stop

Reverse run/Stop

External fault

Fault reset
S5

S12

SC

S1

S2

S3

S4

CN5 
(NPN setting)

Multi-function 
contact inputs

(Default)

Motor

+24 V
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Using Transistors for Input Signals and a +24 V Common in Sourcing Mode

Set CN5 (shunt connector) on the control board to PNP as shown below for a sequence that uses a PNP tran-
sistor for an input signal (+24 V common and Sourcing Mode) and an internal +24 V power supply.

Fig 10.6  

MxC

U/T1

V/T2

W/T3

IM

Ground

4 to 20 mA

0 to +10 V
+V

A1

A2
AC

0 V

Frequency 
setter

2 kΩ

External 
frequency 
references

2 kΩ
2

1

3

3-phase power

T/L3

S/L2

R/L1

MCCB

T

S

R

E(G)
Shield wire
connection terminal

+24 V 8 mA

Motor

Multi-step 
speed setting 1

Not used

Forward Run/Stop

Reverse Run/Stop

External fault

Fault reset

S5

S12

SC

S1

S2

S3

S4
Multi-function 
contact inputs

(Default)

CN5 
(PNP setting)

+24 V

0 to 10 V (20 kΩ)

4 to 20 mA (250Ω)
0 to 10 V (20 kΩ) input

Frequency setting power
  +15 V 20 mA
Master speed reference

Master speed reference

 

Frequency setting 
adjustment
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Using Transistors for Input Signals and a 0 V Common in Sink Mode with 
an External Power Supply

Set CN5 (shunt connector) on the control board to EXT as shown below for a sequence that uses an NPN tran-
sistor for an input signal (0 V common and Sinking Mode) and an external +24 V power supply.

Fig 10.7  

MxC

U/T1

V/T2

W/T3

IM

Ground

4 to 20 mA

0 to +10 V
+V

A1

A2
AC

0 V

Frequency setting 
adjustment

Frequency 
setter

2 kΩ

External 
frequency 
references 2 kΩ

2
1

3

3-phase power

T/L3

S/L2

R/L1

MCCB

T

S

R

E(G) Shield wire
connection terminal

+24 V 8 mA

Multi-step 
speed setting 1

Not used

Forward Run/Stop

Reverse Run/Stop

External fault

Fault reset
S5

S12

S1

S2

S3

S4

CN5 
(EXT setting)

Multi-function 
contact inputs

(Default)

Motor

External
+24V

+24 V 8 mA

S1

External
+24V

+24 V

+24 V

0 to 10 V (20 kΩ)

4 to 20 mA (250 kΩ)
0 to 10 V (20 kΩ) input

Frequency setting power
  +15 V 20 mA
Master speed reference

Master speed reference

Note: Set EXT as shown at the right even for 
          a PNP input signal transistor sequence 
          connection (+24-V common/sourcing 
          mode) with a +24-V external power supply.

SC

SC

CN5 
(EXT setting)
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Using Contact and Open Collector Outputs

This example shows wiring for digital outputs and open collector outputs.

The following example is for the CIMR-ACA25P5 (200 V class MxC for 5.5 kW).

Fig 10.8  

MxC

U/T1

V/T2

W/T3

IM

Ground

MA

MB

MC

P2

PC

Multi-function 
open collector output 
48 Vdc 50 mA max

P1

(Default: zero speed)

M1

M2

Multi-function contact output

(Default: RUN)

T/L3

S/L2

R/L1

3-phase power

MCCB

T

S

R

FM

Multi-function analog output 1
AC

E(G)

-10 to +10 V 2 mA

AM

FM
Default: Output frequency, 
0 to +10 V

Default: Ouput current, 
0 to +10 V

-10 to +10 V 2 mA
Multi-function analog output 2

Frequency meter scale adjustment resistor
 20 k

Ammeter scale adjustment resistor
 20 k

Motor

Sequence external power 
supply

SA

250 Vac max

30 Vdc max
Flywheel 
diode

48 Vdc max

48 Vdc max

Sequence

(Default: Freq agree)

250 Vac, 10 mA min. 1 A max
30 Vdc, 10 mA min. 1 A max

250 Vac, 1 A max
30 Vdc, 1 A max

E(G) Flywheel 
diode

Flywheel 
diode

Open collector 2

AM

P4

C4

P3

C3

48 Vdc max

48 Vdc max

Flywheel 
diode

Flywheel 
diode

Error contact output

Open collector 1
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Parameters
Defaults in the MxC are listed below. These settings are for a 200 V class 5.5 kW MxC set to Open Loop
Vector Control (the factory default control method).

Table 10.2  Parameters

No. Name Default Set-
ting

A1-00 Language Selection 1

A1-01 Access Level Selection 2

A1-02 Control Method Selection 2

A1-03 Initialize Parameters 0

A1-04 Password 1 0

A1-05 Password 2 0

A2-01 to 
A2-32 User Parameters -

b1-01 Frequency Reference Selection 1

b1-02 Run Command Selection 1

b1-03 Stopping Method Selection 0

b1-04 Reverse Operation Selection 0

b1-05 Minimum Output Frequency (E1-
09) or Less Operation Selection 0

b1-06 Digital Input Scan Time 1

b1-07 Local/Remote Run Selection 0

b1-08 Run Command Selection During 
Program 0

b2-01 DC Injection Braking Start Fre-
quency 0.5

b2-02 DC Injection Braking Current 50

b2-03 DC Injection Braking Time/DC 
Excitation Time at Start 0.00

b2-04 DC Injection Braking Time at Stop 0.50

b2-08 Magnetic Flux Compensation 
Capacity 0

b3-01 Speed Search Selection 0

b3-02 Speed Search Deactivation Current 100*1

b3-03 Speed Search Deceleration Time 2.0

No. Name Default Set-
ting

b3-04*8 Current Suppression Gain During 
Search 100*2

b3-05 Speed Search Delay Time 0.2

b3-10 Speed Search Detection Compen-
sation Gain 1.05

b3-14 Bi-Directional Speed Search 
Selection 0

b3-19 Number of Speed Search Restarts 1

b4-01 Timer Function ON-Delay Time 0.0

b4-02 Timer Function OFF-Delay Time 0.0

b5-01 PID Function Setting 0

b5-02 Proportional Gain Setting 1.00

b5-03 Integral Time Setting 1.0

b5-04 Integral Limit Setting 100.0

b5-05 Derivative Time 0.00

b5-06 PID Output Limit 100.0

b5-07 PID Offset Adjustment 0.0

b5-08 PID Primary Delay Time Constant 0.00

b5-09 PID Output Level Selection 0

b5-10 PID Output Gain Setting 1.0

b5-11 PID Output Reverse Selection 0

b5-12 PID Feedback Reference Missing 
Detection Selection 0

b5-13 PID Feedback Loss Detection 
Level 0

b5-14 PID Feedback Loss Detection 
Time 1.0

b5-15 PID Sleep Function Start Level 0.0

b5-16 PID Sleep Delay Time 0.0
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Table 10.2 Parameters (Continued)

b5-17 PID Accel/Decel Time 0.0

b6-01 Dwell Reference at Start 0.0

b6-02 Dwell Time at Start 0.0

b6-03 Dwell Frequency at Stop 0.0

b6-04 Dwell Time at Stop 0.0

b7-01 Droop Control Level 0.0

b7-02 Droop Control Delay Time 0.05

b9-01 Zero Servo Gain 5

b9-02 Zero Servo Completion Width 10

C1-01 Acceleration Time 1 10.0

C1-02 Deceleration Time 1 10.0

C1-03 Acceleration Time 2 10.0

C1-04 Deceleration Time 2 10.0

C1-05 Acceleration Time 3 10.0

C1-06 Deceleration Time 3 10.0

C1-07 Acceleration Time 4 10.0

C1-08 Deceleration Time 4 10.0

C1-09 Fast Stop Time 10.0

C1-10 Accel/Decel Time Setting Units 1

C1-11 Accel/Decel Switch Frequency 0.0

C2-01 S-Curve Characteristic at Accel 
Start 0.20

C2-02 S-Curve Characteristic at Accel 
End 0.20

C2-03 S-Curve Characteristic at Decel 
Start 0.20

C2-04 S-Curve Characteristic at Decel 
End 0.00

No. Name Default Set-
ting

C3-01 Slip Compensation Gain 1.0*1

C3-02 Slip Compensation Primary Delay 
Time 200*1

C3-03 Slip Compensation Limit 200

C3-04 Slip Compensation Selection dur-
ing Regeneration 0

C3-05 Output Voltage Limit Operation 
Selection 0

C4-01 Torque Compensation Gain 1.00

C4-02 Torque Compensation Primary 
Delay Time 100*1

C4-03 Torque Compensation at Forward 
Start 0.0

C4-04 Torque Compensation at Reverse 
Start 0.0

C4-05 Torque Compensation Time
Constant 10

C5-01 ASR Proportional Gain 1 20.00*1

C5-02 ASR Integral Time 1 0.500*1

C5-03 ASR Proportional Gain 2 20.00*1

C5-04 ASR Integral Time 2 0.500*1

C5-06 ASR Primary Delay Time Con-
stant 0.004*1

C5-07 ASR Gain Switching Frequency 0.0

C5-08 ASR Integral Limit 400

C6-02 Carrier Frequency Selection 2

d1-01 Frequency Reference 1 0.00

d1-02 Frequency Reference 2 0.00

d1-03 Frequency Reference 3 0.00

d1-04 Frequency Reference 4 0.00

d1-05 Frequency Reference 5 0.00

d1-06 Frequency Reference 6 0.00

No. Name Default Set-
ting
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Table 10.2 Parameters (Continued)

d1-07 Frequency Reference 7 0.00

d1-08 Frequency Reference 8 0.00

d1-09 Frequency Reference 9 0.00

d1-10 Frequency Reference 10 0.00

d1-11 Frequency Reference 11 0.00

d1-12 Frequency Reference 12 0.00

d1-13 Frequency Reference 13 0.00

d1-14 Frequency Reference 14 0.00

d1-15 Frequency Reference 15 0.00

d1-16 Frequency Reference 16 0.00

d1-17 Jog Frequency Reference 6.00

d2-01 Frequency Reference Upper Limit 100.0

d2-02 Frequency Reference Lower Limit 0.0

d2-03 Master Speed Reference Lower 
Limit 0.0

d3-01 Jump Frequency 1 0.0

d3-02 Jump Frequency 2 0.0

d3-03 Jump Frequency 3 0.0

d3-04 Jump Frequency Width 1.0

d4-01 Frequency Reference Hold Func-
tion Selection 0

d4-02 Trim Control Level 10

d5-01 Torque Control Selection 0

d5-02 Torque Reference Delay Time 0

d5-03 Speed Limit Selection 1

d5-04 Speed Limit 0

No. Name Default Set-
ting

d5-05 Speed Limit Bias 10

d5-06 Speed/Torque Control Switchover 
Timer 0

d6-01 Magnetic Field Weakening Level 80

d6-02 Magnetic Field Frequency 0.0

d6-03 Magnetic Field Forcing Function 
Selection 0

d6-06 Magnetic Field Forcing Limit 400

E1-01 Input Voltage Setting 200*3

E1-03 V/f Pattern Selection F

E1-04 Maximum Output Frequency 60.0*1

E1-05 Maximum Output Voltage
200.0
*1 *3

E1-06 Base Frequency 60.0*1

E1-07 Mid Output Frequency A 3.0*1

E1-08 Mid Output Voltage A
13.0
*1 *3

E1-09 Minimum Output Frequency 0.5*1

E1-10 Minimum Output Voltage 2.5*1 *3

E1-11 Mid Output Frequency B 0.0*4

E1-12 Mid Output Voltage B 0.0*4

E1-13 Base Voltage 0.0*5

E2-01 Motor Rated Current 19.60*2

E2-02 Motor Rated Slip 1.50*2

E2-03 Motor No-Load Current 5.10*2

E2-04 Number of Motor Poles 4

E2-05 Motor Line-to-Line Resistance 0.399*2

E2-06 Motor Leakage Inductance 18.2*2

No. Name Default Set-
ting
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Table 10.2 Parameters (Continued)

E2-07 Motor Iron-Core Saturation Coef-
ficient 1 0.50

E2-08 Motor Iron-Core Saturation Coef-
ficient 2 0.75

E2-09 Motor Mechanical Loss 0.0

E2-10 Motor Iron Loss for Torque Com-
pensation 172*2

E2-11 Motor Rated Output 5.50*2

E2-12 Motor Iron-Core Saturation Coef-
ficient 3 1.30

E3-01 Motor 2 Control Method Selection 2

E3-02 Motor 2 Maximum Output Fre-
quency 60.0*1

E3-03 Motor 2 Maximum Output Voltage 200.0
*1 *3 

E3-04 Motor 2 Base Frequency 60.0*1

E3-05 Motor 2 Mid Output Frequency 3.0 *1

E3-06 Motor 2 Mid Output Voltage VA 13.0 
*1 *3

E3-07 Motor 2 Minimum Output Fre-
quency 0.5 *1

E3-08 Motor 2 Minimum Output Voltage 2.5
*1 *3

E4-01 Motor 2 Rated Current 19.60 *2

E4-02 Motor 2 Rated Slip 1.50 *2

E4-03 Motor 2 No-Load Current 5.10 *2

E4-04 Motor 2 Number of Poles 4

E4-05 Motor 2 Line-to-Line Resistance 0.399*2

E4-06 Motor 2 Leakage Inductance 18.2*2

E4-07 Motor 2 Rated Output 5.50*2

F1-01 PG Parameter 600

F1-02 Operation Selection at PG Open 
Circuit (PGO) 1

F1-03 Operation Selection at Overspeed 
(OS) 1

No. Name Default Set-
ting

F1-04 Operation Selection at Deviation 3

F1-05 PG Rotation Selection 0

F1-06 PG Division Rate (PG Pulse Moni-
tor) 1

F1-08 Overspeed Detection Level 115

F1-09 Overspeed Detection Delay Time 0.0

F1-10 Excessive Speed Deviation Detec-
tion Level 10

F1-11 Excessive Speed Deviation Detec-
tion Delay Time 0.5

F1-14 PG Open-Circuit Detection Time 2.0

F2-01 AI-14 Input Selection 0

F3-01 DI-08 / DI-16H2 Input Selection 0

F4-01 AO-08/AO-12 Channel 1 Monitor 
Selection 2

F4-02 AO-08/AO-12 Channel 1 Gain 1.00

F4-03 AO-08/AO-12 Channel 2 Monitor 
Selection 3

F4-04 AO-08/AO-12 Channel 2 Gain 0.50

F4-05 AO-08/AO-12 Channel 1 Output 
Bias 0.0

F4-06 AO-08/AO-12 Channel 2 Output 
Bias 0.0

F4-07 AO-12 Channel 1 Signal Level 0

F4-08 AO-12 Channel 2 Signal Level 0

F5-01 DO-02/DO-08 Channel 1 Output 
Selection 0

F5-02 DO-02/DO-08 Channel 2 Output 
Selection 1

F5-03 DO-08 Channel 3 Output Selection 2

F5-04 DO-08 Channel 4 Output Selection 4

F5-05 DO-08 Channel 5 Output Selection 6

F5-06 DO-08 Channel 6 Output Selection 37

No. Name Default Set-
ting
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Table 10.2 Parameters (Continued)

F5-07 DO-08 Channel 7 Output Selection 0F

F5-08 DO-08 Channel 8 Output Selection 0F

F5-09 DO-08 Output Mode Selection 0

F6-01 Operation Selection after Commu-
nication Error 1

F6-02 Selection of External Fault from 
Communication Option Card 0

F6-03 Stopping Method for External Fault 
from Communication Option Card 1

F6-04 Trace Sampling from Communica-
tions Option Card 0

F6-06 Torque Reference/Torque Limit Selec-
tion from Communications Option 0

H1-01 Multi-Function Digital Input Ter-
minal S3 Function Selection 24

H1-02 Multi-Function Digital Input Ter-
minal S4 Function Selection 14

H1-03 Multi-Function Digital Input Ter-
minal S5 Function Selection 3 (0)*6

H1-04 Multi-Function Digital Input Ter-
minal S6 Function Selection 4 (3)*6

H1-05 Multi-Function Digital Input Ter-
minal S7 Function Selection 6 (4)*6

H1-06 Multi-Function Digital Input Ter-
minal S8 Function Selection 8

H1-07 Multi-Function Digital Input Ter-
minal S9 Function Selection 5

H1-08 Multi-Function Digital Input Ter-
minal S10 Function Selection 32

H1-09 Multi-Function Digital Input Ter-
minal S11 Function Selection 7

H1-10 Multi-Function Digital Input Ter-
minal S12 Function Selection 15

H2-01 Terminal M1 thru M2 Function 
Selection (Relay) 0

H2-02 Terminal M3-M4 Function Selec-
tion (Relay) 1

H2-03 Terminal M5-M6 Function Selec-
tion (Relay) 2

H2-04 Terminal P3 Function Selection 
(Open Collector) 6

H2-05 Terminal P4 Function Selection 
(Open Collector) 10

H3-01 Terminal A1 Signal Level Selec-
tion 0

No. Name Default Set-
ting

H3-02 Terminal A1 Gain Setting 100.0

H3-03 Terminal A1 Bias Setting 0.0

H3-04 Terminal A3 Signal Level Selec-
tion 0

H3-05 Terminal A3 Function Selection 2

H3-06 Terminal A3 Gain Setting 100.0

H3-07 Terminal A3 Bias Setting 0.0

H3-08 Terminal A2 Signal Level Selec-
tion 2

H3-09 Terminal A2 Function Selection 0

H3-10 Terminal A2 Gain Setting 100.0

H3-11 Terminal A2 Bias Setting 0.0

H3-12 Analog Input Filter Time Constant 0.03

H4-01 Terminal FM Monitor Selection 2

H4-02 Terminal FM Gain Setting 1.00

H4-03 Terminal FM Bias Setting 0.0

H4-04 Terminal AM Monitor Selection 3

H4-05 Terminal AM Gain Setting 0.50

H4-06 Terminal AM Bias Setting 0.0

H4-07 Terminal FM Signal Level Selec-
tion 0

H4-08 Terminal AM Signal Level Selec-
tion 0

H5-01 MxC Node Address 1F

H5-02 Communication Speed Selection 3

H5-03 Communication Parity Selection 0

H5-04 Stopping Method After Communi-
cation Error 3

H5-05 Communication Fault Detection 
Selection 1

No. Name Default Set-
ting
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Table 10.2 Parameters (Continued)

H5-06 MxC Transmit Wait Time 5

H5-07 RTS Control Selection 1

H5-10 Unit Selection for Memobus Reg-
ister 0025H 0

L1-01 Motor Overload Protection Selec-
tion 1

L1-02 Motor Overload Protection Time 1.0

L1-03 Motor Overheat Alarm Operation 
Selection 3

L1-04 Motor Overheat Fault Operation 
Selection 1

L1-05 Motor Temperature Input Filter 
Time 0.20

L2-01 Momentary Power Loss Detection 
Selection 0

L2-02 Momentary Power Loss 
Ridethrough Time 0.5*2

L2-03 Momentary Power Loss Minimum 
Baseblock Time 0.7 *2

L2-04 Momentary Power Loss Voltage 
Recovery Ramp Time 1.5

L2-05 Undervoltage Detection Level 190*3

L2-13 Power Frequency Fault Detection 
Gain 1.0

L2-21 Undervoltage-detection Level 150 *3

L2-27*7 Detection Width of Input Power 
Frequency Error 6.0

L3-01 Stall Prevention Selection during 
Accel 1

L3-02 Stall Prevention Level during 
Acceleration 150

L3-03 Stall Prevention Limit during 
Acceleration 50

L3-04 Stall Prevention Selection during 
Deceleration 1

L3-05 Stall Prevention Selection during 
Run 1

L3-06 Stall Prevention Level during Run 160

L3-14 Stall Prevention Level during 
Decel 150

L4-01 Speed Agreement detection Level 0.0

No. Name Default Set-
ting

L4-02 Speed Agreement Detection Width 2.0

L4-03 Speed Agreement Detection 
Level(+/-) 0.0

L4-04 Speed Agreement Detection Width 
(+/-) 2.0

L4-05 Frequency Reference Loss Detec-
tion Selection 0

L5-01 Number of Auto Restart Attempts 0

L5-02 Auto Restart Operation Selection 0

L6-01 Torque Detection Selection 1 0

L6-02 Torque Detection Level 1 150

L6-03 Torque Detection Time 1 0.1

L6-04 Torque Detection Selection 2 0

L6-05 Torque Detection Level 2 150

L6-06 Torque Detection Time 2 0.1

L7-01 Forward Torque Limit 200

L7-02 Reverse Torque Limit 200

L7-03 Forward Regenerative Torque 
Limit 200

L7-04 Reverse Regenerative Torque 
Limit 200

L7-06 Torque Limit Integral Time Con-
stant 200

L7-07 Torque Limit Control Method 
Selection during Accel/Decel 0

L8-02 Overheat Alarm Level 90*2

L8-03 Overheat Pre-Alarm Operation 
Selection 3

L8-07 Output Phase Loss Protection 0

L8-09 Output Ground Fault Detection 
Selection 1

L8-10 Heatsink Cooling Fan Operation 
Selection 0

L8-11 Heatsink Cooling Fan Operation 
Delay Time 60

No. Name Default Set-
ting
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Table 10.2 Parameters (Continued)

L8-12 Ambient Temperature Setting 45

L8-15 OL2 Characteristic Selection at 
Low Speeds 1

L8-42 Factory Adjustment 1 2

n1-01 Hunting Prevention Selection 1

n1-02 Hunting Prevention Gain Setting 1.00

n1-03 Hunting Prevention Time Constant 10

n2-01 Speed Feedback Detection Con-
trol (AFR) Gain 1.00

n2-02 Speed Feedback Detection Con-
trol (AFR) Time Constant 100

n2-03 Speed Feedback Detection Con-
trol (AFR) Time Constant 2 750

n5-01 Feed Forward Control Selection 0

n5-02 Motor Acceleration Time 0.168*3

n5-03 Feed Forward Control Ratio Gain 1.0

o1-01 User Monitor Selection 6

o1-02 User Monitor Selection After 
Power-Up 1

o1-03 Digital Operator Display Selection 0

o1-04 Setting unit for frequency parame-
ters related to V/f characteristics 0

o1-05 LCD Brightness Adjustment 3

o2-01 Local/Remote Key Function Selec-
tion 1

o2-02 STOP Key Function Selection 1

o2-03 User Parameter Default Value 0

o2-04 MxC/kVA Selection 5*2

o2-05 Frequency Reference Setting 
Method Selection 0

No. Name Default Set-
ting

o2-06 Operation Selection when Digital 
Operator is Disconnected 0

o2-07 Cumulative Operation Time Set-
ting 0

o2-08 Cumulative Operation Time Selec-
tion 0

o2-09 Initialization Specification Selec-
tion 0

o2-10 Fan operation time setting 0

o2-12 Fault Trace/Fault History Clear 
Function 0

o2-14 kWh User Monitor Initialization 0

o2-18*7 Capacitor maintenance setting 0

o3-01 Copy Function Selection 0

o3-02 Copy Allowed Selection 0

T1-00 Motor Selection 1/2 1

T1-01 Auto-Tuning Mode Selection 0

T1-02 Motor Rated Power 5.50*2

T1-03 Motor Rated Voltage 200.0*3

T1-04 Motor Rated Current 19.60*2

T1-05 Motor Base Frequency 60.0

T1-06 Number of Motor Poles 4

T1-07 Motor Base Speed 1750

T1-08 Number of PG Pulses 600

T1-09 Motor No-Load current 5.10

T1-10 Motor Rated Slip 1.50

No. Name Default Set-
ting

Table 10.2 Parameters (Continued)

* 1. The default will change when the control method is changed. The Open Loop Vector defaults are given.
* 2. The defaults depend on the MxC capacity. The values for a 200 V class MxC of 5.5 kW are given.
* 3. These are values for a 200 V class MxC. Values for a 400 V class MxC are double.
* 4. E1-11 and E1-12 are disregarded when set to 0.0.
* 5. E1-13 is set to the same value as E1-05 by Auto-Tuning.
* 6. The defaults in the parentheses are for 3-wire sequence.
* 7. Applicable for the Varispeed AC with software versions PRG: 1050 or later.
* 8. Applicable for the Varispeed AC with software versions PRG: 1052 or later.
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