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Wiring 

 

• If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in the upstream 
power supply line in order to avoid the entire power supply system's shutdown undesirable to factory operation, install 
a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) individually to inverters to 
break the individual inverter power supply lines only. 

 Otherwise, a fire could occur. 

• When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or 
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection) 
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current 
capacity. 

• Use wires in the specified size. 
• Tighten terminals with specified torque. 

 Otherwise, a fire could occur. 

• When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of 
handling their wirings together. 

• Do not connect a surge killer to the inverter's output (secondary) circuit. 

 Doing so could cause a fire. 

• Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA 
and is 10 times or more the inverter rated capacity. 

 Otherwise, a fire could occur. 

• Ground the inverter in compliance with the national or local electric code. 

• Be sure to ground the inverter's grounding terminals G. 

 Otherwise, an electric shock or a fire could occur. 

• Qualified electricians should carry out wiring. 
• Be sure to perform wiring after turning the power OFF. 
 Otherwise, an electric shock could occur. 

• Be sure to perform wiring after installing the inverter unit. 
 Otherwise, an electric shock or injuries could occur. 

• Ensure that the number of input phases and the rated voltage of the product match the number of phases and the voltage 
of the AC power supply to which the product is to be connected. 

 Otherwise, a fire or an accident could occur. 

• Do not connect the power supply wires to output terminals (U, V, and W). 
• When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB. 

 Doing so could cause fire or an accident. 

• In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage (i.e., reinforced 
insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live conductor of the main 
circuit, the insulation of the sheath might break down, which would expose the signal wire to a high voltage of the main 
circuit. Make sure that the control signal wires will not come into contact with live conductors of the main circuit. 

 Doing so could cause an accident or an electric shock. 
��

��

  

• Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and wait at 
least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a 
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, 
using a multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has 
dropped to the safe level (+25 VDC or below). 

 Otherwise, an electric shock could occur. 
��

��

 

• The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby sensors and devices. 
To prevent them from malfunctioning, implement noise control measures. 

 Otherwise an accident could occur. 

• The leakage current of the EMC filter built-in type of inverters is comparatively large. Be sure to perform protective 
grounding. 

 Otherwise, an electric shock could occur. 
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Operation 

 

• Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter power is ON. 
 Otherwise, an electric shock could occur. 

• Do not operate switches with wet hands.  
 Doing so could cause electric shock.  

• If the auto-reset function has been selected, the inverter may automatically restart and drive the motor depending on the 
cause of tripping. Design the machinery or equipment so that human safety is ensured at the time of restarting. 

 Otherwise, an accident could occur. 

• If the stall prevention function (current limiter), automatic deceleration (anti-regenerative control), or overload 
prevention control has been selected, the inverter may operate with acceleration/deceleration or frequency different 
from the commanded ones. Design the machine so that safety is ensured even in such cases. 

• The  key on the keypad is effective only when the keypad operation is enabled with function code F02 (= 0, 2 or 3). 
When the keypad operation is disabled, prepare an emergency stop switch separately for safe operations. 

 Switching the run command source from keypad (local) to external equipment (remote) by turning ON the "Enable 
communications link" command LE disables the  key. To enable the  key for an emergency stop, select the STOP 
key priority with function code H96 (= 1 or 3). 

• If any of the protective functions have been activated, first remove the cause. Then, after checking that the all run 
commands are set to OFF, release the alarm. If the alarm is released while any run commands are set to ON, the inverter 
may supply the power to the motor, running the motor. 

 Otherwise, an accident could occur. 

• If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the inverter 
automatically restarts running the motor when the power is recovered. 

 Design the machinery or equipment so that human safety is ensured after restarting. 

• If the user configures the function codes wrongly without completely understanding this Instruction Manual and the 
FRENIC-MEGA User's Manual, the motor may rotate with a torque or at a speed not permitted for the machine. 

 An accident or injuries could occur. 

• Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input terminals L1/R, 
L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W. 

• Even if the run command is set to OFF, voltage is output to inverter output terminals U, V, and W if the servo-lock 
command is ON. 

• Even if the motor is stopped due to DC braking or preliminary excitation, voltage is output to inverter output terminals 
U, V, and W. 

 An electric shock may occur. 

• The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the 
specifications of motors or equipment beforehand. 

 Otherwise, injuries could occur. 
��
��

��

 

• Do not touch the heat sink and braking resistor because they become very hot.  
 Doing so could cause burns. 

• The DC brake function of the inverter does not provide any holding mechanism. 
 Injuries could occur. 

• Ensure safety before modifying the function code settings. 
 Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and frequency change 

commands can be assigned to digital input terminals. Depending upon the assignment states of those terminals, 
modifying the function code setting may cause a sudden motor start or an abrupt change in speed. 

• When the inverter is controlled with the digital input signals, switching run or frequency command sources with the 
related terminal commands (e.g., SS1, SS2, SS4, SS8, Hz2/Hz1, Hz/PID, IVS, and LE) may cause a sudden motor start 
or an abrupt change in speed. 

• Ensure safety before modifying customizable logic related function code settings (U codes and related function codes) 
or turning ON the "Cancel customizable logic" terminal command CLC. Depending upon the settings, such 
modification or cancellation of the customizable logic may change the operation sequence to cause a sudden motor 
start or an unexpected motor operation. 

 An accident or injuries could occur. 
��
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Maintenance and inspection, and parts replacement 

  
• Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five minutes for 

inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or 
above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, using a multimeter or a 
similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 
VDC or below). 

 Otherwise, an electric shock could occur. 

• Maintenance, inspection, and parts replacement should be made only by qualified persons. 
• Take off the watch, rings and other metallic objects before starting work. 

• Use insulated tools. 

 Otherwise, an electric shock or injuries could occur. 

• Never modify the inverter. 

 Doing so could cause an electric shock or injuries. 

 

Disposal 

 

• Treat the inverter as an industrial waste when disposing of it.  

 Otherwise injuries could occur. 

 

GENERAL PRECAUTIONS 

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts. Restore the 
covers and shields in the original state and observe the description in the manual before starting operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Icons 

The following icons are used throughout this manual. 

 
This icon indicates information which, if not heeded, can result in the inverter not operating to full efficiency, as well 
as information concerning incorrect operations and settings which can result in accidents.��

 
This icon indicates information that can prove handy when performing certain settings or operations. 

�	  This icon indicates a reference to more detailed information. 
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Conformity with UL standards and CSA standards (cUL-listed for Canada) 

UL/cUL-listed inverters are subject to the regulations set forth by the UL standards and CSA standards (cUL-listed for 
Canada) by installation within precautions listed below. 

 

1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in each model.
Use function codes F10 to F12 to set the protection level. 

2. Use Cu wire only. 

3. Use Class 1 wire only for control circuits. 

4. Short circuit rating 

 "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 240 Volts Maximum 
for 200V class input 22 kW or less, 230 Volts maximum for 200V class input 30 kW or above when protected by Class 
J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms Symmetrical Amperes, 240 Volts 
Maximum."  Models FRN; rated for 200V class input. 

 "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 480 Volts Maximum 
when protected by Class J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms 
Symmetrical Amperes, 480 Volts Maximum." Models FRN; rated for 400V class input.  

 "Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be 
provided in accordance with the National Electrical Code and any additional local codes." 

5. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector sized for the 
wire gauge involved. Connector must be fixed using the crimp tool specified by the connector manufacturer. 

6. All circuits with terminals L1/R, L2/S, L3/T, R0, T0, R1, T1 must have a common disconnect and be connected to the 
same pole of the disconnect if the terminals are connected to the power supply. 

 
 
 

 
 
 

 









�����

���������	�
��
���

�
�������� ������������������������������������������� ������������������������������������ 	�
� �
������
������	����������������������������������� ��������������������������������� 	�
��
���
������ ��������
���������� ��������������������� ���!��

���� "���
���������
���	�� �������������������������� ��������������������!��
��#� �$�����%� 	�&���'����(	��%��%��)� �������������� ������������!#�
��*� �������	����������	�+���,������ ���������������� �����������������!*�

��*��� �������	����	��	����'��	�+�	�,��������������� ����������!*�
��*�#� �������	����	������	�+�	�,������������������� ������������!-�
��*�*� �������	����	����	�+��
��	�%�(����� ���������� ���������!.�

��
���
����#� /��������"�0�1�����������

�� ����� ������������������������������������������� ������������#!��
#��� �
����	�+���,	���(��� �������������������������� ������������������#!��
#�#� �����%%	�+�������,����� ������������������������ �����������������������#!��
#�*� 1	�	�+ ����������������������������������������� �����������������������������#!*�

#�*��� ��(�,	�+���'�(����	�+�������������,�����'��
����&	�	�+�+�	'� ����������������������������������� �������������#!*�

#�*�#� 
���&��
��	�	���	������'�����((��'�'�&	����
�	2�� ���������������������������������������������� ��������������������#!3�

#�*�*� 1	�	�+�
������	��� ��������������������������� �����������������#!-�
#�*�3� 1	�	�+����(�	���	���	�����(	��%����'�+����'	� +��

���(	��%� ������������������������������������������ �����������������#!4�
#�*�5� 1	�	�+�����������%��	���	�����(	��%���������� ��������#!�6�
#�*�6� 
���	�+��
������%	'���&	����� ���������������� �����������#!#*�

#�3� /����	�+���'��������	�+���7��
�' ��������������� �������#!#5�
��
���
����*� ����"������
��������7�8�"0�

9	����������������(����)��
�':��������������������� ������*!��
*��� ;�0�/��	���<�7������'�;�0���'	���������������

7��
�' ��������������������������������������������� ������������������������*!��
*�#� �,��,	�&�����
����	���/�'�� �������������������� �������������*!#�
*�*� ����	�+�/�'� ����������������������������������� ����������������������*!*�

*�*��� /��	���	�+���������	�+������� ���������������� �����������*!*�
*�*�#� /��	���	�+�%	+����%��(� ���������������������� ��������������*!3�

*�3� ���+��((	�+�/�'� ������������������������������� ������������������*!5�
*�3��� 
���	�+��
�=��	�������	�����'���>�	�)%���

!!�/����?@�AB�	�)�
���
A�!! ������������������������ �����*!6�
*�3�#� 
���	�+��
������	�����'����

!!�/����?��A0����
���	�+A�!! ����������������������� ������*!-�
*�3�*� ����)	�+�����+�'������	�����'����

!!�/����?#�A0��������)	�+A�!! ���������������������� ���*!-�
*�3�3� /��	���	�+���������	�+���������

!!�/����?*�A0�	,��/��	���	�+A�!!������������������� ��*!.�
*�3�5� ����)	�+��C���	+��%���������

!!�/����?3�A�C������)	�+A�!! ����������������������� �� *!���
*�3�6� ���'	�+�(�	���������	����(��	����

!!�/����?5�A/�	��������������(��	��A�!! ������*!�3�
*�3�-� ���'	�+��%��(�	����(��	����

!!�/����?6�A"%��(������(��	��A�!!�����������������* !�.�
*�3�.� ��
�	�+�'�����

!!�/����?-�A0������
�	�+A�!!����������������������� ��*!#@�
*�5� "%��(�/�'� ������������������������������������� ����������������������*!#*�
*�6� �
���������	,	�� ������������������������������� �������������������*!#3�

��
���
����3� ������������/���������������������������� ���������3!��

3��� ����	�+�����/��������������� ������������������� ����������������3!��
3����� ���������
����'������������������������������ ������������������3!��
3���#� ����)	�+�
�	������
�&��	�+��� ���������������� ���������3!��
3���*� ��&��	�+������'�����)	�+ ��������������������� ���������3!#�
3���3� 
&	���	�+�=��&�����0<�/0���'�;0�'�	,���

(�'�� ���������������������������������������������� ������������������3!#�
3���5� 
�%���	�+���'��	��'�(�����'�	,��������%������ �������3!*�
3���6� �����	�����'��=��	������	�+��D���E ����������� ���������3!5�
3���-� �����	�����'��=��	������	�+����'����	�+�D�#�E ��3!6�
3���.� �����	�����'��=��	������	�+����'����	�+�D�*�E ��3!.�
3���4� �����	�����'��=��	������	�+��D�3�E ����������� �������3!���
3����@� �����	�����'��=��	������	�+��D�5�E ���������� ��������3!�#�
3������ �����	�����'��=��	������	�+����'����	�+�D�6� E 3!�#�
3����#� ����	�+�����	�,����������(������
����	����

����)���������������������������������������������� �����������������3!�3�
3����*� ���
����	�������
����	��%��
����	�� ��������� ���������3!�6�

3�#� 

��	�%��
����	��� ����������������������������� ��������������������3!�6�
3�#��� F�++	�+��
����	������������������������������ ����������������3!�6�
3�#�#� ��(������'�%���%�(�'�� ����������������������� ����������3!�6�
3�#�*� �$�����%����C���>��������((��' ��������������� ����3!�-�

��
���
����5������������0�
��������������������������� �����������������5!��

5��� �����	�����'����=%����������������������������� ��������������������5!��

5�#� 0���	%����������	�����'�� ���������������������� ��������������� 5!#4�
5�#��� ���'�(����%������	��� ������������������������ ���������� 5!#4�
5�#�#� ����'���9�$����	������(	��%������	���: ������� � 5!6-�
5�#�*� ����'���9������%������	���:������������������ ���������� 5!4#�
5�#�3� ����'���9/�����������(�����:����������������� �������� 5!45�
5�#�5� ����'���9�	+��������(����������	���:��������� � 5!44�
5�#�6� "���'���9/�����#�����(�����:<��

=���'���9/�����*�����(�����:<��
����'���9/�����3�����(�����: ����������������������� �5!��-�

5�#�-� F���'���9"

%	���	��������	�����: ������������ ���� 5!�#@�
5�#�.� '���'���9"

%	���	��������	����#: ������������ ���� 5!�**�
5�#�4� ����'���9"

%	���	��������	����*: ������������ ���� 5!�*4�
5�#��@� ����'���9;	�)������	���: �������������������� ���������� 5!�3-�

��
���
����6� �����;�
��������������������������������� ���������� 6!��

6��� �������	,�������	��� ��������������������������� ��������������������� 6!��
6�#� �������������'	�+�&	�������=%������	�+ ��������� ������� 6!*�
6�*� �����	��������"%��(���'������A;	+���"%��(A��

��'	���	���9 �N���C�N:�"

������������;�0�/��	��� ��� 6!3�
6�*��� "=���(�%�(������
����	�� ��������������������� ���������� 6!3�
6�*�#� ���=%�(��&	���	�,����������	�+� �������������� ���������� 6!4�

6�3� ������"%��(���'��"

������������;�0�/��	��� ���� 6!�@�
6�5� �������A;	+���"%��(A���'	���	���9 �N���C�N:�"

������

�������;�0�/��	��� ��������������������������������� ������������� 6!#��
6�6� ������"=���(�%���������"

������������;�0�/��	� ����

&�	%����	��������"%��(���'������A;	+���"%��(A��
��'	���	���9 �N���C�N:�	��0	�
%���'���������������������������� 6!##�

��
���
����-� /"�����"����"�0���
������� ������������ -!� �

-��� 0�	%�����
���	��������������������������������� ������������������������ -!��
-�#� ���	�'	�����
���	�� ���������������������������� ���������������������� -!��
-�*� ;	���������	�'	����
%���(���������������������� ������������� -!#�

-�*��� F�'+(����������,	���%	����������������������� �������������� -!*�
-�3� /������(��������%����	��%�"(������	��/�	���

�	���	��������������������������������������������� �������������������������� -!5�
-�5� ����%��	������� �������������������������������� ������������������������� -!6�
-�6� ��>�	�	����=�������'������'���������� ���������� ���������� -!-�

-�6��� 1����(�)	�+����	�>�	�� ����������������������� ����������� -!-�
-�6�#� ���'����&������� ����������������������������� ����������������� -!-�

��
���
����.� 
�������"����
 ��������������������������� ���������������� .!��

.��� 
���'��'�/�'�%���9���	����
�: ������������������ ������������� .!��
.����� �����!
�����#@@� ��%�������	�� ��������������� ���������� .!��
.���#� �����!
�����3@@� ��%�������	�� ��������������� ���������� .!#�

.�#� 
���'��'�/�'�%�#�9�/���	%������	%�!	����
�: ���� ����� .!5�
.�#��� �����!
�����#@@� ��%�������	�� ��������������� ���������� .!5�
.�#�#� �����!
�����3@@� ��%�������	�� ��������������� ���������� .!6�

.�*� ��((���

��	�	���	����������������������������� ����������������� .!4�

.�3� �$�����%�0	(���	������������������������������� �������������������.!���
.�3��� 
���'��'�(�'�%� ������������������������������ ����������������.!���
.�3�#� 0��������� ����������������������������������� ��������������������.!���

��
���
����4� ������/��8�1����
�"�0"�0
������������� 4!� �

4��� ��(
%	�����&	����;�
���'��'����'�����'	����

���'��'��9��;�����	�	���	��:���������������������� ������������� 4!��

4����� ������% �������������������������������������� ����������������������� 4!��
4���#� ����	'����	����&������	�+�������!/��"��

	�������(�����=������	�	�'�=���;���'���; �������� 4!� �
4�#� ��(
%	�����&	�������
����
���'��'� ������������� �������� 4!��
4�*� ��(
%	�����&	����/��
���'��'������������������� ���������� 4!��

4�*��� ������% �������������������������������������� ����������������������� 4!��
4�*�#� ����((��'�'�	����%%��	���
����'�������������� ���� 4!#�
4�*�*� ;��)�+��������������/�!�	%����=�	%�!	����
��� ���

	�,������������������������������������������������ ������������������ 4!*�
4�3� ���(��	����(
��������+�%��	���	�������� �������� ��� 4!3�

4�3��� ������%���((���� ����������������������������� ��������������� 4!3�
4�3�#� ��(
%	�����&	����������(��	����(
�������

��+�%��	������������������������������������������� ����������������� 4!3�
4�5� ��(
%	�����&	�������;�&� �%��+��0	����	,���

	�������������������������������������������������� ������������������������ 4!3�
4�5��� ������% �������������������������������������� ����������������������� 4!3�
4�5�#� ��	������������	'����	���&������	�+������

������!/��"����	���	���������(����=������	�	�'��
=������;�&� �%��+��0	����	,��	�������� ����������� 4! 3�

4�6� ��(
%	�����&	�����453!�<�����+����* ������������ ������� 4!5�
4�6��� ������% �������������������������������������� ����������������������� 4!5�
4�6�#� ������������(
%	����������453!������+����*�� 4 !5�
4�6�*� ��453!� �������������������������������������� ��������������������� 4!6�

��



























2-5 

 

 

* Grounding terminal for input line, provided
only on the EMC filter built-in type 

* Refer to 
Section  
2.3.3 (9). 
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(8) In some types of inverters, the wires from the main circuit terminal block cannot be straight routed. Route such wires as 
shown below so that the front cover is set into place. 

 

 
 
 

(9) For inverters with a capacity of 500 kW or 630 kW, two L2/S input terminals are arranged vertically to the terminal 
block. When connecting wires to these terminals, use the bolts, washers and nuts that come with the inverter, as shown 
below. 

 

 
 
 

 

 
• When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or 

residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection) 
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current 
capacity. 

• Be sure to use wires in the specified size. 
• Tighten terminals with specified torque. 
 Otherwise, a fire could occur. 
• When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of 

handling their wirings together. 
• Do not connect a surge killer to the inverter's output (secondary) circuit. 
 Doing so could cause a fire. 
• Ground the inverter in compliance with the national or local electric code. 
• Be sure to ground the inverter's grounding terminals G. 
 Otherwise, an electric shock or fire could occur. 
• Qualified electricians should carry out wiring. 
• Be sure to perform wiring after turning the power OFF. 
 Otherwise, electric shock could occur. 
• Be sure to perform wiring after installing the inverter unit. 
 Otherwise, electric shock or injuries could occur. 
• Ensure that the number of input phases and the rated voltage of the product match the number of phases and the 

voltage of the AC power supply to which the product is to be connected. 
 Otherwise, a fire or an accident could occur. 
• Do not connect the power source wires to inverter output terminals (U, V, and W). 
 Doing so could cause fire or an accident. 
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 Primary grounding terminal ( G) for inverter enclosure 
Two grounding terminals ( G) are not exclusive to the power supply wiring (primary circuit) or motor wiring (secondary 
circuit). Be sure to ground either of the two grounding terminals for safety and noise reduction. The inverter is designed for 
use with safety grounding to avoid electric shock, fire and other disasters. 
The grounding terminal for inverter enclosure should be grounded as follows: 
1) Ground the inverter in compliance with the national or local electric code. 
2) Use a thick grounding wire with a large surface area and keep the wiring length as short as possible. 

 
An EMC filter built-in type of inverters with a capacity of 5.5 to 11 kW (both 200 V and 400 V class series) has 
three grounding terminals. For effective noise suppression, connect grounding wires to the specified grounding 
terminals. (Refer to Chapter 9, Section 9.3.2 "Recommended installation procedure.") 

 
 Inverter output terminals U, V, and W and secondary grounding terminals ( G) for motor 

Inverter’s output terminals should be connected as follows: 
1) Connect the three wires of the 3-phase motor to terminals U, V, and W, aligning the phases each other. 
2) Connect the secondary grounding wire to the grounding terminal ( G). 

 
When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of 
handling their wirings together. 
 

 
 

 DC reactor terminals P1 and P(+) 
Connect a DC reactor (DCR) to these terminals for power factor correction. 
1) Remove the jumper bar from terminals P1 and P(+). 
2) Connect an optional DCR to those terminals. 

 
• The wiring length should be 10 m or below. 
• Do not remove the jumper bar when a DCR is not used. 
• Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DCR to be 

connected. Be sure to connect it to those inverters. 
• If a PWM converter is connected to the inverter, no DCR is required. 

 

 

Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA 
and is 10 times or more the inverter rated capacity. 
Otherwise, a fire could occur. 

 
 DC braking resistor terminals P(+) and DB (for inverters with a capacity of 22 kW or below) 

Capacity (kW) Braking transistor Built-in DC braking 
resistor (DBR) Optional devices Option mounting 

steps required 

0.4 to 7.5 Built-in Built-in External DC braking resistor 
(with a larger capacity) 1), 2), 3) 

11 to 22 Built-in None External DC braking resistor 2), 3) 

In inverters with a capacity of 7.5 kW or below, if the capacity of the built-in DC braking resistor (DBR) is insufficient since 
the inverter undergoes frequent start/stop or heavy inertial load, mount an optional external DC braking resistor (DBR) with a 
larger capacity to increase the braking capability, using the following steps. Before mounting the external DBR, remove the 
built-in DBR. 

1) For inverters with a capacity of 0.4 to 3.7 kW, disconnect the wiring of the built-in DBR from terminals P(+) and DB; for 
inverters with a capacity of 5.5 and 7.5 kW, disconnect the wiring from terminal DB and the internal relay terminal (see 
the figure below). 

 Insulate the terminals of the disconnected wires with insulating tape or other materials. 
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Figure 2.7  Inserting/Removing the Jumpers 

To remove each of the jumpers, pinch its upper side between 
your fingers, unlock its fastener, and pull it up. 
When mounting it, fit the jumper over the connector until it 
snaps into place. 

 
 Main circuit power input terminals L1/R, L2/S, and L3/T (three-phase input) 

The three-phase input power lines are connected to these terminals. 

1) For safety, make sure that the molded case circuit breaker (MCCB) or magnetic contactor (MC) is turned OFF before 
wiring the main circuit power input terminals. 

2) Connect the main circuit power supply wires (L1/R, L2/S and L3/T) to the input terminals of the inverter via an MCCB 
or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)*, and an MC if necessary.  

 It is not necessary to align phases of the power supply wires and the input terminals of the inverter with each other. 
* With overcurrent protection 
 

 
It is recommended to insert a manually operable magnetic contactor (MC) that allows you to disconnect the inverter 
from the power supply in an emergency (e.g., when the protective function is activated), preventing a failure or
accident from causing secondary disasters. 

 

 
To drive the inverter with single-phase input power, consult your Fuji Electric representative. 

 
 Auxiliary control power input terminals R0 and T0 (for inverters with a capacity of 1.5 kW or above) 

In general, the inverter runs normally without power supplied to the auxiliary control power input terminals R0 and T0. If the 
inverter main power is shut down, however, no power is supplied to the control circuit so that the inverter cannot issue a 
variety of output signals or display on the keypad. 
To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function or to 
keep the keypad alive even if the main power has shut down, connect the auxiliary control power input terminals R0 and T0 
to the power supply lines. If a magnetic contactor (MC) is installed in the inverter's primary circuit, connect the primary 
circuit of the MC to these terminals R0 and T0. 
Terminal rating: 
200 to 240 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series with 22 kW or below) 
200 to 230 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series with 30 kW or above) 
380 to 480 VAC, 50/60 Hz, Maximum current 0.5 A (400 V class series) 
 

When introducing a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB), 
connect its output (secondary) side to terminals R0 and T0. Connecting its input (primary) side to those terminals
causes the RCD/ELCB to malfunction since the input power voltage to the inverter is three-phase but the one to 
terminals R0 and T0 is single-phase. To avoid such problems, be sure to insert an insulation transformer or auxiliary
B contacts of a magnetic contactor in the location shown in Figure 2.8. 

 

 

 
 
 

Figure 2.8 Connection Example of Residual-current-operated Protective Device (RCD)/ 
Earth Leakage Circuit Breaker (ELCB) 
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Table 2.7  Symbols, Names and Functions of the Control Circuit Terminals (Continued) 

C
la

ss
ifi

- 
ca

tio
n 

Symbol Name Functions 

[DX+]/ 
[DX-]/ 
[SD] 

RS-485 
communications 
port 2 
(Terminals on 
control PCB) 

A communications port transmits data through the RS-485 multipoint protocol 
between the inverter and a personal computer or other equipment such as a PLC. 
(For setting of the terminating resistor, refer to Section 2.3.6 "Setting up the slide 
switches.") 

RJ-45 
connector 
for the 
keypad 

RS-485 
communications 
port 1 
(Standard RJ-45 
connector) 

(1) Used to connect the inverter with the keypad. The inverter supplies the power to 
the keypad through the pins specified below. The extension cable for remote 
operation also uses wires connected to these pins for supplying the keypad power. 

(2) Remove the keypad from the standard RJ-45 connector and connect the RS-485 
communications cable to control the inverter through the PC or PLC 
(Programmable Logic Controller). For setting of the terminating resistor, refer to 
Section 2.3.6 "Setting up the slide switches." 

 

 
Figure 2.18  RJ-45 Connector and its Pin Assignment* 

* Pins 1, 2, 7, and 8 are exclusively assigned to power lines for the remote 
keypad and multi-function keypad, so do not use those pins for any other 
equipment. 

C
om

m
un

ic
at

io
n 

USB 
connector 

USB port 
(On the keypad) 

 

A USB port connector (mini B) that connects an inverter to a personal computer. 
FRENIC Loader (software*) running on the computer supports editing the function 
codes, transferring them to the inverter, verifying them, test-running an inverter and 
monitoring the inverter running status. 
* FRENIC Loader is available as a free download from our website at: 

http://web1.fujielectric.co.jp/Kiki-Info-EN/User/guestlogin.asp 
(Fuji Electric Systems Co., Ltd. Technical Information site) 

 On the Fuji website shown above, select "Technical Information" | "Drive Control 
Equipment" | "Inverters" | "Software libraries." 

 Before downloading, you are requested to register as a member (free of charge). 
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� Selecting menus to display 
The menu-driven system allows you to cycle through menus. To cycle through necessary menus only for simple operation, use 
function code E52 that provides a choice of three display modes as listed below. 
The factory default (E52 = 0) is to display only three menus--Menu #0 "Quick Setup," Menu #1 "Data Setting" and Menu #7 
"Data Copying," allowing no switching to any other menu. 

Table 3.5  Keypad Display Mode Selection – Function Code E52 

Data for E52 Mode Menus selectable 

0 Function code data editing mode (factory default) 
Menu #0 "Quick Setup" 
Menu #1 "Data Setting" 
Menu #7 "Data Copying" 

1 Function code data check mode Menu #2 "Data Checking" 
Menu #7 "Data Copying" 

2 Full-menu mode Menus #0 through #7 
 

 
Press the  key to enter Programming mode and display menus. While cycling through the menus with the  / 
key, select the desired menu item with the  key. Once the entire menu has been cycled through, the display returns 
to the first menu item. 

 

 

3.4.1 Setting up basic function codes quickly -- Menu #0 "Quick Setup" -- 

Menu #0 "Quick Setup" in Programming mode allows you to quickly display and set up a basic set of function codes specified 
in Chapter 5, Section 5.1, "Function Code Tables." 

To use Menu #0 "Quick Setup," you need to set function code E52 to "0" (Function code data editing mode) or "2" (Full-menu 
mode). 
The predefined set of function codes that are subject to quick setup are held in the inverter. 

Figure 3.2 shows the menu transition in Menu #0 "Quick Setup" and function code data changing procedure. 

 
 

Figure 3.2  Menu Transition in Menu #0 "Quick Setup" and Function Code Data Changing Procedure 
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The following tables list the function codes available for the FRENIC-MEGA series of inverters. 

F codes: Fundamental Functions 

Drive control 

Code Name Data setting range 

C
ha

ng
e 

w
he

n 
 r

un
ni

ng
 

D
at

a 
co

py
in

g 

Default 
setting 

V/f PG 
V/f 

w/o 
PG 

w/ 
PG 

Torque 
control

Refer 
to 

page:

F00 Data Protection 0: Disable both data protection and digital reference 
protection 

1: Enable data protection and disable digital reference 
protection 

2: Disable data protection and enable digital reference 
protection 

3: Enable both data protection and digital reference 
protection 

Y Y 0 Y Y Y Y Y 5-29

F01 Frequency Command 1 0:  /  keys on keypad 
1: Voltage input to terminal [12] (-10 to +10 VDC) 
2: Current input to terminal [C1] (4 to 20 mA DC) 
3: Sum of voltage and current inputs to terminals [12] and 

[C1] 
5: Voltage input to terminal [V2] (0 to 10 VDC) 
7: Terminal command UP/DOWN control 
8:  /  keys on keypad 

(balanceless-bumpless switching available) 
11: Digital input interface card (option) 
12: Pulse train input 

N Y 0 Y Y Y Y N  

F02 Operation Method 0: RUN/STOP keys on keypad (Motor rotational direction 
specified by terminal command FWD/REV) 

1: Terminal command FWD or REV 
2: RUN/STOP keys on keypad (forward) 
3: RUN/STOP keys on keypad (reverse) 

N Y 2 Y Y Y Y Y 5-35

F03 Maximum Frequency 1 25.0 to 500.0 Hz N Y *1 Y Y Y Y Y 5-36
F04 Base Frequency 1 25.0 to 500.0 Hz N Y 50.0 Y Y Y Y Y  
F05 Rated Voltage at Base Frequency 1  0: Output a voltage in proportion to input 

voltage 
 80 to 240 V: Output an AVR-controlled voltage 

(for 200 V class series) 
 160 to 500 V: Output an AVR-controlled voltage 

(for 400 V class series) 

N Y2 *1 Y Y Y Y Y  

F06 Maximum Output Voltage 1  80 to 240 V: Output an AVR-controlled voltage 
(for 200 V class series) 

 160 to 500 V: Output an AVR-controlled voltage 
(for 400 V class series) 

N Y2 *1 Y Y N N Y  

F07 Acceleration Time 1 Y Y *2 Y Y Y Y N 5-38
F08 Deceleration Time 1 

0.00 to 6000 s 
Note: Entering 0.00 cancels the acceleration time, requiring 
external soft-start. 

Y Y *2 Y Y Y Y N  

F09 Torque Boost 1 0.0% to 20.0% (percentage with respect to "Rated Voltage 
at Base Frequency 1") 

Y Y *3 Y Y N N N 5-40
5-55

F10 Electronic Thermal Overload 
Protection for Motor 1 
 (Select motor characteristics) 

1: For a general-purpose motor with shaft-driven cooling 
fan 

2: For an inverter-driven motor, non-ventilated motor, or 
motor with separately powered cooling fan 

Y Y 1 Y Y Y Y Y 5-41

F11  (Overload detection level) 0.00: Disable 
1% to 135% of the rated current (allowable continuous drive 
current) of the motor 

Y Y1 Y2 *4 Y Y Y Y Y  

F12  (Thermal time constant) 0.5 to 75.0 min Y Y *5 Y Y Y Y Y  
F14 Restart Mode after Momentary 

Power Failure (Mode selection) 
0: Trip immediately 
1: Trip after a recovery from power failure 
2: Trip after decelerate-to-stop 
3: Continue to run, for heavy inertia or general loads 
4: Restart at the frequency at which the power failure 

occurred, for general loads 
5: Restart at the starting frequency 

Y Y 1 Y Y Y Y N 5-43

F15 Frequency Limiter (High) 0.0 to 500.0 Hz Y Y 70.0 Y Y Y Y N 5-49
F16  (Low) 0.0 to 500.0 Hz Y Y 0.0 Y Y Y Y N  
F18 Bias (Frequency command 1) -100.00% to 100.00% Y* Y 0.00 Y Y Y Y N 5-29

5-49
F20 DC Braking 1 

 (Braking starting frequency) 
0.0 to 60.0 Hz Y Y 0.0 Y Y Y Y N 5-49

F21  (Braking level) 0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y Y Y Y N  
F22  (Braking time) 0.00 (Disable); 0.01 to 30.00 s Y Y 0.00 Y Y Y Y N  
F23 Starting Frequency 1 0.0 to 60.0 Hz Y Y 0.5 Y Y Y Y N 5-51
F24  (Holding time) 0.00 to 10.00 s Y Y 0.00 Y Y Y Y N  
F25 Stop Frequency 0.0 to 60.0 Hz Y Y 0.2 Y Y Y Y N  

The shaded function codes ( 
 

 ) are applicable to the quick setup. 
*1 The factory default differs depending upon the shipping destination. See Table A. 
*2 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above 
*3 The factory default differs depending upon the inverter's capacity. See Table B. 
*4 The motor rated current is automatically set. See Table C (function code P03). 
*5 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above 





5-5 

E codes: Extension Terminal Functions 

Drive control 

Code Name Data setting range 

C
ha

ng
e 

w
he

n 
 r

un
ni

ng
 

D
at

a 
co

py
in

g 

Default 
setting 

V/f PG 
V/f 

w/o 
PG 

w/ 
PG 

Torque 
control

Refer 
to 

page:

  Selecting function code data assigns the corresponding 
function to terminals [X1] to [X7] as listed below. 

        

E01 Terminal [X1] Function 0 (1000): Select multi-frequency (0 to 1 steps) (SS1) N Y 0 Y Y Y Y N 
E02 Terminal [X2] Function 1 (1001): Select multi-frequency (0 to 3 steps) (SS2) N Y 1 Y Y Y Y N 
E03 Terminal [X3] Function 2 (1002): Select multi-frequency (0 to 7 steps) (SS4) N Y 2 Y Y Y Y N 
E04 Terminal [X4] Function 3 (1003): Select multi-frequency (0 to 15 steps) (SS8) N Y 3 Y Y Y Y N 
E05 Terminal [X5] Function 4 (1004): Select ACC/DEC time (2 steps) (RT1) N Y 4 Y Y Y Y N 
E06 Terminal [X6] Function 5 (1005): Select ACC/DEC time (4 steps) (RT2) N Y 5 Y Y Y Y N 
E07 Terminal [X7] Function 6 (1006): Enable 3-wire operation (HLD) N Y 8 Y Y Y Y Y 

5-67

  7 (1007): Coast to a stop (BX)    Y Y Y Y Y  
  8 (1008): Reset alarm (RST)    Y Y Y Y Y  
  9 (1009): Enable external alarm trip (THR)

(9 = Active OFF, 1009 = Active ON) 
   Y Y Y Y Y  

10 (1010): Ready for jogging (JOG)    Y Y Y Y N 
11 (1011): Select frequency command 2/1 (Hz2/Hz1)    Y Y Y Y N 
12 (1012): Select motor 2 (M2)    Y Y Y Y Y 
13: Enable DC braking   (DCBRK)    Y Y Y Y N 
14 (1014): Select torque limiter level 2/1 (TL2/TL1)    Y Y Y Y Y 
15: Switch to commercial power (50 Hz) (SW50)    Y Y N N N 
16: Switch to commercial power (60 Hz) (SW60)    Y Y N N N 
17 (1017): UP (Increase output frequency) (UP)    Y Y Y Y N 
18 (1018): DOWN (Decrease output frequency) (DOWN)    Y Y Y Y N 
19 (1019): Enable data change with keypad (WE-KP)    Y Y Y Y Y 
20 (1020): Cancel PID control (Hz/PID)    Y Y Y Y N 
21 (1021): Switch normal/inverse operation  (IVS)    Y Y Y Y N 
22 (1022): Interlock (IL)    Y Y Y Y Y 
23 (1023): Cancel torque control (Hz/TRQ)    N N N N Y 

  

24 (1024): Enable communications link via 
RS-485 or fieldbus (option) (LE)

    
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 

  25 (1025): Universal DI (U-DI)    Y Y Y Y Y  
26 (1026): Enable auto search for idling motor  

speed at starting (STM)
    

Y 
 

Y 
 

Y 
 

N 
 

Y 
30 (1030): Force to stop   (STOP)
 ((30 = Active OFF, 1030 = Active ON) 

   Y Y Y Y Y 

32 (1032): Pre-excitation (EXITE)    N N Y Y N 
33 (1033): Reset PID integral and differential  

components (PID-RST)
    

Y 
 

Y 
 

Y 
 

Y 
 

N 
34 (1034): Hold PID integral component   (PID-HLD)    Y Y Y Y N 

  

35 (1035): Select local (keypad) operation (LOC)    Y Y Y Y Y 

 

  36 (1036): Select motor 3 (M3)    Y Y Y Y Y  
  37 (1037): Select motor 4 (M4)    Y Y Y Y Y  
  39: Protect motor from dew condensation (DWP)    Y Y Y Y Y  

40: Enable integrated sequence to switch  
to commercial power (50 Hz) (ISW50)

    
Y 

 
Y 

 
N 

 
N 

 
N 

41: Enable integrated sequence to switch  
to commercial power (60 Hz) (ISW60)

    
Y 

 
Y 

 
N 

 
N 

 
N 

47 (1047): Servo-lock command (LOCK)    N N N Y N 

  

48: Pulse train input (available only on 
terminal [X7] (E07)) (PIN)

    
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 

  49 (1049): Pulse train sign (available on terminals 
except [X7] (E01 to E06)) (SIGN)

    
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 

70 (1070): Cancel constant peripheral speed  
control (Hz/LSC)

    
Y 

 
Y 

 
Y 

 
Y 

 
N 

71 (1071): Hold the constant peripheral speed  
control frequency in the memory (LSC-HLD)

    
Y 

 
Y 

 
Y 

 
Y 

 
N 

72 (1072): Count the run time of commercial 
power-driven motor 1 (CRUN-M1)

    
Y 

 
Y 

 
N 

 
N 

 
Y 

73 (1073): Count the run time of commercial 
power-driven motor 2 (CRUN-M2)

    
Y 

 
Y 

 
N 

 
N 

 
Y 

74 (1074): Count the run time of commercial 
power-driven motor 3 (CRUN-M3)

    
Y 

 
Y 

 
N 

 
N 

 
Y 

75 (1075): Count the run time of commercial 
power-driven motor 4 (CRUN-M4)

    
Y 

 
Y 

 
N 

 
N 

 
Y 

76 (1076): Select droop control (DROOP)    Y Y Y Y N 
77 (1077): Cancel PG alarm (PG-CCL)    N Y N Y Y 

  

80 (1080): Cancel customizable logic (CLC)    Y Y Y Y Y 

 

  81 (1081): Clear all customizable logic timers (CLTC)    Y Y Y Y Y  
  100: No function assigned (NONE)    Y Y Y Y Y  
  Setting the value in parentheses ( ) shown above assigns a 

negative logic input to a terminal. 
         

E10 Acceleration Time 2 Y Y *2 Y Y Y Y N 5-38
E11 Deceleration Time 2 Y Y *2 Y Y Y Y N 5-77
E12 Acceleration Time 3 Y Y *2 Y Y Y Y N  
E13 Deceleration Time 3 Y Y *2 Y Y Y Y N  
E14 Acceleration Time 4 Y Y *2 Y Y Y Y N  
E15 Deceleration Time 4 

0.00 to 6000 s 
Note: Entering 0.00 cancels the acceleration time, requiring 
external soft-start and -stop. 

Y Y *2 Y Y Y Y N  

*2 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above 
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F codes 

E codes 

C codes 

P codes 

H codes 

A codes 

b codes 
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J codes 

d codes 

U codes 

y codes 
 

U codes: Application Functions 3 

Drive control 

Code Name Data setting range 

C
ha

ng
e 

w
he

n 
ru

nn
in

g 

D
at

a 
co

py
in

g 

Default 
setting 

V/f PG 
V/f 

w/o 
PG 

w/ 
PG 

Torque 
control

Refer 
to 

page:

U00 Customizable Logic (Mode selection) 0: Disable 
1: Enable (Customizable logic operation) 

N Y 0 Y Y Y Y Y 5-139

U01 Customizable Logic: (Input 1) 0 (1000): Inverter running (RUN) N Y 0 Y Y Y Y Y  

U02 Step 1 (Input 2) 1 (1001): Frequency (speed) arrival signal (FAR) N Y 0 Y Y Y Y N  

   2 (1002): Frequency (speed) detected (FDT)    Y Y Y Y Y  
  3 (1003): Undervoltage detected (Inverter stopped) (LU)    Y Y Y Y Y  
  4 (1004): Torque polarity detected (B/D)    Y Y Y Y Y  
  5 (1005): Inverter output limiting (IOL)    Y Y Y Y Y  
  6 (1006): Auto-restarting after momentary power  

failure (IPF)
    

Y 
 

Y 
 

Y 
 

Y 
 

Y 
 

  7 (1007): Motor overload early warning (OL)    Y Y Y Y Y  
  8 (1008): Keypad operation enabled (KP)    Y Y Y Y Y  
  10 (1010): Inverter ready to run  (RDY)    Y Y Y Y Y  

  11: Switch motor drive source between  
commercial power and inverter output  
(For MC on commercial line) (SW88)

    
 

Y 

 
 

Y 

 
 

N 

 
 

N 

 
 

N 

 

  12: Switch motor drive source between  
commercial power and inverter output  
(For secondary side) (SW52-2)

    
 

Y 

 
 

Y 

 
 

N 

 
 

N 

 
 

N 

 

  13: Switch motor drive source between  
commercial power and inverter output  
(For primary side) (SW52-1)

    
 

Y 

 
 

Y 

 
 

N 

 
 

N 

 
 

N 

 

  15 (1015): Select AX terminal function  
(For MC on primary side) (AX)

    
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 

  22 (1022): Inverter output limiting with delay (IOL2)    Y Y Y Y Y  
  25 (1025): Cooling fan in operation (FAN)    Y Y Y Y Y  
  26 (1026): Auto-resetting (TRY)    Y Y Y Y Y  
  28 (1028): Heat sink overheat early warning (OH)    Y Y Y Y Y  
  30 (1030): Lifetime alarm (LIFE)    Y Y Y Y Y  
  31 (1031): Frequency (speed) detected 2 (FDT2)    Y Y Y Y Y  
  33 (1033): Reference loss detected (REF OFF)    Y Y Y Y Y  
  35 (1035): Inverter output on (RUN2)    Y Y Y Y Y  

  36 (1036): Overload prevention control (OLP)    Y Y Y Y N  

  37 (1037): Current detected (ID)    Y Y Y Y Y  
  38 (1038): Current detected 2 (ID2)    Y Y Y Y Y  
  39 (1039): Current detected 3 (ID3)    Y Y Y Y Y  
  41 (1041): Low current detected (IDL)    Y Y Y Y Y  

  42 (1042): PID alarm (PID-ALM )    Y Y Y Y N  

  43 (1043): Under PID control (PID-CTL)    Y Y Y Y N  

  44 (1044): Motor stopped due to slow  
flowrate under PID control (PID-STP)

    
Y 

 
Y 

 
Y 

 
Y 

 
N 

 

  45 (1045): Low output torque detected (U-TL)    Y Y Y Y Y  
  46 (1046): Torque detected 1 (TD1)    Y Y Y Y Y  
  47 (1047): Torque detected 2 (TD2)    Y Y Y Y Y  
  48 (1048): Motor 1 selected (SWM1)    Y Y Y Y Y  
  49 (1049): Motor 2 selected (SWM2)    Y Y Y Y Y  
  50 (1050): Motor 3 selected (SWM3)    Y Y Y Y Y  
  51 (1051): Motor 4 selected (SWM4)    Y Y Y Y Y  
  52 (1052): Running forward (FRUN)    Y Y Y Y Y  
  53 (1053): Running reverse (RRUN)    Y Y Y Y Y  
  54 (1054): In remote operation (RMT)    Y Y Y Y Y  
  56 (1056): Motor overheat detected by thermistor (THM)    Y Y Y Y Y  

  57 (1057): Brake signal (BRKS )    Y Y Y Y N  

  58 (1058): Frequency (speed) detected 3 (FDT3)    Y Y Y Y Y  
  59 (1059): Terminal [C1] wire break (C1OFF)    Y Y Y Y Y  

  70 (1070): Speed valid (DNZS)    N Y Y Y Y  

  71 (1071): Speed agreement (DSAG)    N Y Y Y N  

  72 (1072): Frequency (speed) arrival signal 3 (FAR3)    Y Y Y Y N  

  76 (1076): PG error detected (PG-ERR)    N Y Y Y N  

  82 (1082): Positioning completion signal (PSET)    N N N Y N  

  84 (1084): Maintenance timer (MNT)    Y Y Y Y Y  
  98 (1098): Light alarm (L-ALM )    Y Y Y Y Y  
  99 (1099): Alarm output (for any alarm) (ALM )    Y Y Y Y Y  
  101 (1101): Enable circuit failure detected (DECF)    Y Y Y Y Y  
  102 (1102): Enable input OFF (EN OFF)    Y Y Y Y Y  
  105 (1105): Braking transistor broken (DBAL )    Y Y Y Y Y  
  2001 (3001): Output of step 1 (SO01)    Y Y Y Y Y  
  2002 (3002): Output of step 2 (SO02)    Y Y Y Y Y  
  2003 (3003): Output of step 3 (SO03)    Y Y Y Y Y  
  2004 (3004): Output of step 4 (SO04)    Y Y Y Y Y  
  2005 (3005): Output of step 5 (SO05)    Y Y Y Y Y  
  2006 (3006): Output of step 6 (SO06)    Y Y Y Y Y  
  2007 (3007): Output of step 7 (SO07)    Y Y Y Y Y  
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setting 

V/f PG 
V/f 

w/o 
PG 

w/ 
PG 

Torque 
control

Refer 
to 

page:

            

  2008 (3008): Output of step 8 (SO08)    Y Y Y Y Y 5-139
  2009 (3009): Output of step 9 (SO09)    Y Y Y Y Y  
  2010 (3010): Output of step 10 (SO10)    Y Y Y Y Y  
  4001 (5001): Terminal [X1] input signal (X1)    Y Y Y Y Y  
  4002 (5002): Terminal [X2] input signal (X2)    Y Y Y Y Y  
  4003 (5003): Terminal [X3] input signal (X3)    Y Y Y Y Y  
  4004 (5004): Terminal [X4] input signal (X4)    Y Y Y Y Y  
  4005 (5005): Terminal [X5] input signal (X5)    Y Y Y Y Y  
  4006 (5006): Terminal [X6] input signal (X6)    Y Y Y Y Y  
  4007 (5007): Terminal [X7] input signal (X7)    Y Y Y Y Y  
  4010 (5010): Terminal [FWD] input signal (FWD)    Y Y Y Y Y  
  4011 (5011):  Terminal [REV] input signal (REV)    Y Y Y Y Y  
  6000 (7000): Final run command (FL_RUN)    Y Y Y Y Y  
  6001 (7001): Final FWD run command (FL_FWD)    Y Y Y Y Y  
  6002 (7002): Final REV run command (FL_REV)    Y Y Y Y Y  
  6003 (7003): During acceleration (DACC)    Y Y Y Y Y  
  6004 (7004): During deceleration (DDEC)    Y Y Y Y Y  
  6005 (7005): Under anti-regenerative control (REGA)    Y Y Y Y Y  
  6006 (7006): Within dancer reference position (DR_REF)    Y Y Y Y Y  
  6007 (7007): Alarm factor presence (ALM_ACT )

Setting the value in parentheses ( ) shown above assigns a 
negative logic output to a terminal. (True if OFF.) 

   Y Y Y Y Y  

U03  (Logic circuit) 0: No function assigned 
1: Through output + General-purpose timer 
2: ANDing + General-purpose timer 
3: ORing + General-purpose timer 
4: XORing + General-purpose timer 
5: Set priority flip-flop + General-purpose timer 
6: Reset priority flip-flop + General-purpose timer 
7: Rising edge detector + General-purpose timer 
8: Failing edge detector + General-purpose timer 
9: Rising and failing edge detector + General-purpose 

timer 
10: Input hold + General-purpose timer 
11: Increment counter 
12: Decrement counter 
13: Timer with reset input 

N Y 0 Y Y Y Y Y  

U04  (Type of timer) 0: No timer 
1: On-delay timer 
2: Off-delay timer 
3: Pulses 
4: Retriggerable timer 
5: Pulse train output 

N Y 0 Y Y Y Y Y  

U05  (Timer) 0.00 to 600.00 N Y 0.00 Y Y Y Y Y  

U06 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U07 Step 2 (Input 2) See U02. N Y 0 See U02.  

U08  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U09  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U10  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U11 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U12 Step 3 (Input 2) See U02. N Y 0 See U02.  

U13  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U14  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U15  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U16 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U17 Step 4 (Input 2) See U02. N Y 0 See U02.  

U18  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U19  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U20  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U21 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U22 Step 5 (Input 2) See U02. N Y 0 See U02.  

U23  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U24  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U25  (Timer) See U05. N Y 0.00 Y Y Y Y Y  
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U26 Customizable Logic: (Input 1) See U01. N Y 0 See U01. 5-139

U27 Step 6 (Input 2) See U02. N Y 0 See U02.  

U28  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U29  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U30  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U31 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U32 Step 7 (Input 2) See U02. N Y 0 See U02.  

U33  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U34  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U35  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U36 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U37 Step 8 (Input 2) See U02. N Y 0 See U02.  

U38  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U39  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U40  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U41 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U42 Step 9 (Input 2) See U02. N Y 0 See U02.  

U43  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U44  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U45  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U46 Customizable Logic: (Input 1) See U01. N Y 0 See U01.  

U47 Step 10 (Input 2) See U02. N Y 0 See U02.  

U48  (Logic circuit) See U03. N Y 0 Y Y Y Y Y  

U49  (Type of timer) See U04. N Y 0 Y Y Y Y Y  

U50  (Timer) See U05. N Y 0.00 Y Y Y Y Y  

U71 Customizable Logic Output Signal 1 
 (Output selection) 

N Y 0 Y Y Y Y Y  

U72 Customizable Logic Output Signal 2 N Y 0 Y Y Y Y Y  

U73 Customizable Logic Output Signal 3 N Y 0 Y Y Y Y Y  

U74 Customizable Logic Output Signal 4 N Y 0 Y Y Y Y Y  

U75 Customizable Logic Output Signal 5 

0: Disable 
1: Step 1 output (SO01)
2: Step 2 output (SO02)
3: Step 3 output (SO03)
4: Step 4 output (SO04)
5: Step 5 output (SO05)
6: Step 6 output (SO06)
7: Step 7 output (SO07)
8: Step 8 output (SO08)
9: Step 1 output (SO09)
10: Step 10 output (SO10)

N Y 0 Y Y Y Y Y  

U81 0 (1000): Select multi-frequency (0 to 1 steps) (SS1) Y Y Y Y N  

 
Customizable Logic Output Signal 1 
 (Function selection) 1 (1001): Select multi-frequency (0 to 3 steps) (SS2)

N Y 100 

Y Y Y Y N  

U82 Customizable Logic Output Signal 2 2 (1002): Select multi-frequency (0 to 7 steps) (SS4) N Y 100 Y Y Y Y N  

U83 Customizable Logic Output Signal 3 3 (1003): Select multi-frequency (0 to 15 steps) (SS8) N Y 100 Y Y Y Y N  

U84 Customizable Logic Output Signal 4 4 (1004): Select ACC/DEC time (2 steps) (RT1) N Y 100 Y Y Y Y N  

U85 Customizable Logic Output Signal 5 5 (1005): Select ACC/DEC time (4 steps) (RT2) N Y 100 Y Y Y Y N  

  6 (1006): Enable 3-wire operation (HLD)    Y Y Y Y Y  
  7 (1007): Coast to a stop (BX)    Y Y Y Y Y  
  8 (1008): Reset alarm   (RST)    Y Y Y Y Y  
  9 (1009): Enable external alarm trip (THR)

 (9 = Active OFF, 1009 = Active ON) 
   Y Y Y Y Y  

  10 (1010): Ready for jogging (JOG)    Y Y Y Y N  

  11 (1011): Select frequency command 2/1 (Hz2/Hz1)    Y Y Y Y N  

  12 (1012): Select motor 2 (M2)    Y Y Y Y Y  

  13: Enable DC braking (DCBRK )    Y Y Y Y N  

  14 (1014): Select torque limiter level 2/1 (TL2/TL1 )    Y Y Y Y Y  

  15: Switch to commercial power (50 Hz) (SW50)    Y Y N N N  

  16: Switch to commercial power (60 Hz) (SW60)    Y Y N N N  

  17 (1017): UP (Increase output frequency) (UP)    Y Y Y Y N  

  18 (1018): DOWN (Decrease output frequency) (DOWN)    Y Y Y Y N  

  20 (1020): Cancel PID control (Hz/PID)    Y Y Y Y N  

  21 (1021): Switch normal/inverse operation (IVS)    Y Y Y Y N  

  22 (1022): Interlock (IL)    Y Y Y Y Y  

  23 (1023): Cancel torque control (Hz/TRQ)    N N N N Y  

  24 (1024): Enable communications link via RS-485 
or fieldbus (LE)

    
Y 

 
Y 

 
Y 

 
Y 

 
Y 

 

  25 (1025): Universal DI (U-DI)    Y Y Y Y Y  

  26 (1026): Enable auto search for idling motor  
speed at starting (STM)

    
Y 

 
Y 

 
Y 

 
N 

 
Y 

 

  30 (1030): Force to stop (STOP)
 (30 = Active OFF, 1030 = Active ON) 

   Y Y Y Y Y  
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y08 RS-485 Communication 1
 (No-response error detection time) 

0: No detection; 1 to 60 s Y Y 0 Y Y Y Y Y 5-147

y09  (Response interval) 0.00 to 1.00 s Y Y 0.01 Y Y Y Y Y  
y10  (Protocol selection) 0: Modbus RTU protocol 

1: FRENIC Loader protocol (SX protocol) 
2: Fuji general-purpose inverter protocol 

Y Y 1 Y Y Y Y Y  

y11 RS-485 Communication 2 
 (Station address) 

1 to 255 N Y 1 Y Y Y Y Y  

y12  (Communications error processing) 0: Immediately trip with alarm �G�T�R 
1: Trip with alarm �G�T�Rafter running for the period specified 

by timer y13 
2: Retry during the period specified by timer y13. If the retry 

fails, trip with alarm �G�T�R.  If it succeeds, continue to 
run. 

3: Continue to run 

Y Y 0 Y Y Y Y Y  

y13  (Timer) 0.0 to 60.0 s Y Y 2.0 Y Y Y Y Y  
y14  (Baud rate) 0: 2400 bps 

1: 4800 bps 
2: 9600 bps 
3: 19200 bps 
4: 38400 bps 

Y Y 3 Y Y Y Y Y  

y15  (Data length) 0: 8 bits 
1: 7 bits 

Y Y 0 Y Y Y Y Y  

y16  (Parity check) 0: None (2 stop bits) 
1: Even parity (1 stop bit) 
2: Odd parity (1 stop bit) 
3: None (1 stop bit) 

Y Y 0 Y Y Y Y Y  

y17  (Stop bits) 0: 2 bits 1: 1 bit Y Y 0 Y Y Y Y Y  
y18  (No-response error detection time) 0: No detection; 1 to 60 s Y Y 0 Y Y Y Y Y  
y19  (Response interval) 0.00 to 1.00 s Y Y 0.01 Y Y Y Y Y  
y20  (Protocol selection) 0: Modbus RTU protocol 

2: Fuji general-purpose inverter protocol 
Y Y 0 Y Y Y Y Y  

y97 Communication Data Storage 
Selection 

0: Save into nonvolatile storage (Rewritable times limited) 
1: Write into temporary storage (Rewritable times unlimited)
2: Save all data from temporary storage to nonvolatile one

(After saving data, the y97 data automatically returns to 
"1.") 

Y Y 0 Y Y Y Y Y 5-149

y98 Bus Link Function (Mode selection)  Frequency command Run command 
0: Follow H30 data Follow H30 data 
1: Via fieldbus option Follow H30 data 
2: Follow H30 data Via fieldbus option 
3: Via fieldbus option Via fieldbus option 

Y Y 0 Y Y Y Y Y 5-105
5-149

y99 Loader Link Function 
 (Mode selection) 

 Frequency command Run command 
0: Follow H30 and y98 data Follow H30 and y98 data 
1: Via RS-485 link Follow H30 and y98 data 

(FRENIC Loader) 
2: Follow H30 and y98 data Via RS-485 link 

 (FRENIC Loader) 
3: Via RS-485 link Via RS-485 link 

(FRENIC Loader) (FRENIC Loader) 

Y N 0 Y Y Y Y Y 5-149
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Table A  Factory Default According to Shipping Destination 

Shipping destination 
Asia EU 

FRN_ _ _G1�„ -2A FRN_ _ _G1�„ -4A FRN_ _ _G1�„ -4E 
Function code Name 

200 V class series 400 V class series 400 V class series 
F03, A01, b01, r01 
E31, E36, E54 

Maximum frequency 
Frequency detection (Level) 60.0 Hz 50.0 Hz 50.0 Hz 

F05, A03, b03, r03 
F06, A04, b04, r04 

Rated voltage at base frequency 
Maximum output voltage 220 V 415 V 400 V 

Note: A box (�„ ) in the above table replaces S or E depending on the enclosure. 
 

 
Table B  Factory Defaults Depending upon Inverter Capacity 

Inverter 
capacity 

(kW) 

Torque boost 1 to 4 
F09/A05/b05/r05 

Auto-restart after 
momentary power failure

H13 

Inverter 
capacity 

(kW) 

Torque boost 1 to 4 
F09/A05/b05/r05 

Auto-restart after 
momentary power failure

H13 

0.4 7.1 55 

0.75 75 

1.5 90 

2.2 

6.8 

110 

1.5 

3.7 (4.0)* 5.5 132 

5.5 4.9 160 
2.0 

7.5 4.4 

0.5 

200 

11 3.5 220 

15 2.8 280 

2.5 

18.5 315 

22 
2.2 

355 
4.0 

30 400 

37 

1.0 

500 

45 

0.0 

1.5 630 

0.0 

5.0 

* 4.0 kW for the EU. 
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�„  Setting up a reference frequency 
[ 1 ] Using the keypad (F01 = 0 (factory default) or 8) 

(1) Set F01 data to "0" or "8." This can be done only when the inverter is in Running mode. 
(2) Press the  /  key to display the current reference frequency. The lowest digit on the LED monitor will blink. 
(3) To change the reference frequency, press the  /  key again. To save the new setting into the inverter's 

memory, press the  key (when E64 = 1 (factory default)). When the power is turned ON next time, the new 
setting will be used as an initial reference frequency. 

 
• In addition to the saving with the  key described above, auto-saving is also available (when E64 = 0).
• If you have set F01 data to "0" or "8," but have selected a frequency command source other than 

frequency command 1 (i.e., frequency command 2, frequency command via communication, or 
multi-frequency command), then the  and  keys are disabled to change the current frequency 
command even in Running mode. Pressing either of these keys just displays the current reference 
frequency. 

• When you start specifying the reference frequency or any other parameter with the  /  key, the 
least significant digit on the display blinks; that is, the cursor lies in the least significant digit. Holding 
down the  /  key changes data in the least significant digit and generates a carry, while the cursor 
remains in the least significant digit. 

• While the least significant digit is blinking by pressing the  /  key, holding down the key for 
more than 1 second moves the cursor from the least significant digit to the most significant digit. Further
holding it down moves the cursor to the next lower digit. This cursor movement allows you to easily
move the cursor to the desired digit and change the data in higher digits. 

• Setting F01 data to "8" enables the balanceless-bumpless switching. When the frequency command 
source is switched to the keypad from any other source, the inverter inherits the current frequency that
has applied before switching, providing smooth switching and shockless running. 

 
[ 2 ] Using analog input (F01 = 1 to 3, or 5) 

When any analog input (voltage input to terminals [12] and [V2], or current input to terminal [C1]) is selected by F01, it 
is possible to arbitrarily specify the reference frequency by multiplying the gain and adding the bias. The polarity can be 
selected and the filter time constant and offset can be adjusted. 
Adjustable elements of frequency command 1 

Bias Gain 
Data for 

F01 Input terminal Input range 
Bias Base 

point Gain Base 
point

Polarity 
Filter 
time 

constant 
Offset

1 [12] 0 to +10 V, 
-10 to +10V F18 C50 C32 C34 C35 C33 C31

2 [C1] 4 to 20 mA F18 C50 C37 C39 - C38 C36
0 to +10 V, 
-10 to +10 V F18 C50 C32 C34 C35 C33 C31

3 
[12] + [C1] 

(Sum of the two values) 4 to 20 mA F18 C50 C37 C39 - C38 C36

5 [V2] 0 to +10 V, 
-10 to +10 V F18 C50 C42 C44 C45 C43 C41

 

�„  Offset (C31, C36, C41) 
C31, C36 or C41 specifies an offset for analog input voltage or current. The offset also applies to signals sent from the 
external equipment. 
 
�„  Filter time constant (C33, C38, C43) 
C33, C38, or C43 specifies a filter time constant for analog input voltage or current. Choose an appropriate value for the 
time constant taking into account the response speed of the mechanical system since a large time constant slows down 
the response. When the input voltage fluctuates due to noise, specify a larger time constant. 
��
�„  Polarity (C35, C45) 
C35 or C45 specifies the input range for analog input voltage. 

Data for C35/C45 Terminal input specifications 
0 -10 to +10 VDC 
1 0 to +10 VDC (negative value of voltage is regarded as 0 V) 
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�„  Gain and bias 

��
 

��
If F01 = 3 (the sum of [12] + [C1] is enabled), the bias and gain are independently applied to each of the 
voltage and current inputs given to terminals [12] and [C1], and the sum of the two values is applied as the 
reference frequency. 

�� 
 
In the case of unipolar input (terminal [12] with C35 = 1, terminal [C1], terminal [V2] with C45 = 1) 
As shown in the graph above, the relationship between the analog input and the reference frequency specified by 
frequency command 1 can arbitrarily be determined by points "A" and "B." Point "A" is defined by the combination of 
the bias (F18) and its base point (C50); Point "B," by the combination of the gain (C32, C37 or C42) and its base point 
(C34, C39 or C44). 
The combination of C32 and C34 applies to terminal [12], that of C37 and C39, to [C1] (C1 function), and that of C42 
and C44, to [C1] (V2 function). 
Configure the bias (F18) and gain (C32, C37 or C42), assuming the maximum frequency as 100%, and the bias base 
point (C50) and gain base point (C34, C39 or C44), assuming the full scale (10 VDC or 20 mA DC) of analog input as 
100%.  

 
• The analog input less than the bias base point (C50) is limited by the bias value (F18). 
• Specifying that the data of the bias base point (C50) is equal to or greater than that of each gain base point

(C34, C39 or C44) will be interpreted as invalid, so the inverter will reset the reference frequency to 0 Hz. 
 

Example: Setting the bias, gain and their base points when the reference frequency 0 to 60 Hz follows the analog input 
of 1 to 5 VDC to terminal [12] (in frequency command 1). 

 

 
 

(Point A) 
To set the reference frequency to 0 Hz for an analog input being at 1 V, set the bias to 0% (F18 = 0). Since 1 V is the 
bias base point and it is equal to 10% of 10 V (full scale of terminal [12]), set the bias base point to 10% (C50 = 10). 

(Point B) 
To make the maximum frequency equal to the reference frequency for an analog input being at 5 V, set the gain to 
100% (C32 = 100). Since 5 V is the gain base point and it is equal to 50% of 10 V (full scale of terminal [12]), set the 
gain base point to 50% (C34 = 50). 

 

 
The setting procedure for specifying a gain or bias alone without changing any base points is the same as that 
of Fuji conventional inverters of FRENIC5000G11S/P11S series, FVR-E11S series, etc. 
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In the case of bipolar input (terminal [12] with C35 = 0, terminal [V2] with C45 = 0) 
Setting C35 and C45 data to "0" enables terminal [12] and [V2] to be used for bipolar input (-10 V to +10 V) 
respectively. 
When both F18 (Bias) and C50 (Bias base point) are set to "0," the negative and positive voltage inputs produce 
reference frequencies symmetric about the origin point as shown below. 

 

 

��
Configuring F18 (Bias) and C50 (Bias base point) to specify an arbitrary value (Points A1, A2, and A3) gives 
the bias as shown below. 

��

��
A reference frequency can be specified not only with the frequency (Hz) but also with other menu items,
depending on the setting of function code E48 (= 3 to 5, or 7). 

 
 
[ 3 ] Using digital input signals UP/DOWN (F01 = 7) 

When the UP/DOWN control is selected for frequency setting with a run command ON, turning the terminal command 
UP or DOWN ON causes the output frequency to increase or decrease, respectively, within the range from 0 Hz to the 
maximum frequency as listed below. 
To enable the UP/DOWN control for frequency setting, it is necessary to set F01 data to "7" and assign the UP and 
DOWN commands to any of digital input terminals [X1] to [X7], [FWD] and [REV] with any of E01 to E07 (data = 17 
or 18). 

UP DOWN 

Data = 17 Data = 18 
Function 

OFF OFF Keep the current output frequency. 
ON OFF Increase the output frequency with the acceleration time currently specified. 
OFF ON Decrease the output frequency with the deceleration time currently specified.
ON ON Keep the current output frequency. 

 
�„  Specifying the initial value for the UP/DOWN control��
Specify the initial value to start the UP/DOWN control. 

Data for H61 Initial value to start the UP/DOWN control 

0 
Mode fixing the value at "0": 
The inverter automatically clears the value to "0" when restarted (including powered ON). 
Speed up by the UP command. 

1 
Mode holding the final output frequency in the previous UP/DOWN control: 
The inverter internally holds the last output frequency set by the UP/DOWN control and 
applies the held frequency at the next restart (including powering ON). 

 

��
At the time of restart, if an UP or DOWN terminal command is entered before the internal frequency reaches 
the output frequency saved in the memory, the inverter saves the current output frequency into the memory 
and starts the UP/DOWN control with the new frequency.  
Pressing one of these keys overwrites the frequency held in the inverter.��
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��
 

 
Initial frequency for the UP/DOWN control when the frequency command source is switched 
When the frequency command source is switched to the UP/DOWN control from other sources, the initial frequency for 
the UP/DOWN control is as listed below: 

Initial frequency for UP/DOWN control 
Frequency command source Switching command 

H61 = 0 H61 = 1 
Other than UP/DOWN 
(F01, C30) 

Select frequency 
command 2/1 (Hz2/Hz1) 

Reference frequency given by the frequency 
command source used just before switching 

PID control Cancel PID control (Hz/PID) Reference frequency given by PID control (PID 
controller output) 

Multi-frequency Select multi-frequency 
(SS1, SS2, SS4 and SS8) 

Communications link Enable communications link 
via RS-485 or fieldbus (LE) 

Reference frequency 
given by the frequency 
command source used 
just before switching 

Reference frequency at 
the time of previous 
UP/DOWN control 

 
[ 4 ] Using pulse train input (F01 = 12) 

�„  Selecting the pulse train input format (d59) 
A pulse train in the format selected by the function code d59 can give a frequency command to the inverter. Three types 
of formats are available; the pulse train sign/pulse train input, the forward rotation pulse/reverse rotation pulse, and the 
A and B phases with 90 degree phase difference. If no optional PG interface card is mounted, the inverter ignores the 
setting of the function code d59 and accepts only the pulse train sign/pulse train input. 
The table below lists pulse train formats and their operations. 

Pulse train input format 
selected by d59 Operation overview 

0: Pulse train sign/ 
Pulse train input 

Frequency/speed command according to the pulse train rate is given to the inverter. 
The pulse train sign specifies the polarity of the frequency/speed command. 
�x For the inverter without an optional PG interface card 
 Pulse train input: PIN assigned to the digital terminal [X7] (data = 48) 
 Pulse train sign: SIGN assigned to a digital terminal other than [X7] (data = 49) 
 If no SIGN is assigned, polarity of any pulse train input is positive. 

1: Forward rotation 
pulse/Reverse rotation 
pulse 

Frequency/speed command according to the pulse train rate is given to the inverter. 
The forward rotation pulse gives a frequency/speed command with positive 
polarity, and a reverse rotation pulse, with negative polarity. 

2: A and B phases with 90 
degree phase difference 

Pulse trains generated by A and B phases with 90 degree phase difference give a 
frequency/speed command based on their pulse rate and the phase difference to an 
inverter. 

 
For details of operations using the optional PG interface card, refer to the Instruction Manual for it. 
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Examples:��

�„  Normal (linear) V/f pattern 
 

��
��
�„  V/f pattern with three non-linear points 

��
 
�„  Base Frequency 1 (F04) Data setting range: 25.0 to 500.0 (Hz) 
Set the rated frequency printed on the nameplate labeled on the motor. 
 
�„  Rated Voltage at Base Frequency 1 (F05) 

Data setting range: 0: Output a voltage in proportion to input voltage 
 (The Automatic Voltage Regulator (AVR) is disabled.) 
80 to 240 (V): Output an AVR-controlled voltage for 200 V class series 
160 to 500 (V): Output an AVR-controlled voltage for 400 V class series 

Set "0" or the rated voltage printed on the nameplate labeled on the motor. 
- If F05 = 0, the rated voltage at base frequency is determined by the power source of the inverter. The output voltage 

will fluctuate in line with the input voltage fluctuation. 
- If F05 = an arbitrary value other than 0, the inverter automatically keeps the output voltage constant in line with the 

setting. When any of the auto torque boost, auto energy saving, etc. is enabled, the F05 data should be equal to the 
rated voltage of the motor. 

��
In vector control, current feedback control is performed. In the current feedback control, the current is 
controlled with the difference between the motor induced voltage and the inverter output voltage. For a proper 
control, the inverter output voltage should be sufficiently higher than the motor induced voltage. Generally,
the voltage difference is about 20 V for 200 V class series, about 40 V for 400 V class series. 
The voltage the inverter can output is at the same level as the inverter input voltage. Configure these voltages 
correctly in accordance with the motor specifications. 
When a Fuji VG motor (exclusively designed for vector control) is used, configuring the inverter for using a 
VG motor with P02 (Rated capacity) and P99 (Motor 1 Selection) automatically configures F04 (Base 
Frequency 1) and F05 (Rated Voltage at Base Frequency 1). 
When enabling the vector control without speed sensor using a general-purpose motor, set the F05 (Rated 
Voltage at Base Frequency 1) data at the rated voltage of the motor. The voltage difference described above is 
specified by function code P56 (Induced voltage factor under vector control). Generally, there is no need to 
modify the initial setting. 
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• Under vector control without speed sensor 
Description Data for F14 

Auto search disabled Auto search enabled 
0: Trip immediately As soon as the DC link bus voltage drops below the undervoltage detection level due to a 

momentary power failure, the inverter issues undervoltage alarm �N�W and shuts down its 
output so that the motor enters a coast-to-stop state. 

1: Trip after recovery 
from power failure 

As soon as the DC link bus voltage drops below the undervoltage detection level due to a 
momentary power failure, the inverter shuts down its output so that the motor enters a 
coast-to-stop state, but it does not enter the undervoltage state or issue undervoltage alarm 
�N�W . 
The moment the power is restored, an undervoltage alarm �N�W is issued, while the motor 
remains in a coast-to-stop state. 

2: Trip after 
decelerate-to-stop 

As soon as the DC link bus voltage drops below the continuous running level due to a 
momentary power failure, decelerate-to-shop control is invoked. Decelerate-to-stop 
control regenerates kinetic energy from the load's moment of inertia, slowing down the 
motor and continuing the deceleration operation. After decelerate-to-stop operation, an 
undervoltage alarm �N�W is issued. 
As soon as the DC link bus voltage drops below the undervoltage detection level due to a 
momentary power failure, the inverter shuts down the output so that the motor enters a 
coast-to-stop state. 
Even if the F14 data is set to "3," the "Continue to run" function is disabled. 

3: Continue to run 
(for heavy inertia or 
general loads) 

4: Restart at the 
frequency at which 
the power failure 
occurred 
(for general loads) 

If a run command has been input, 
restoring power restarts the inverter at 
the output frequency saved when 
undervoltage was detected. 

If a run command has been input, restoring 
power performs auto search for idling motor 
speed and restarts running the motor at the 
frequency calculated based on the searched 
speed. 

As soon as the DC link bus voltage drops below the undervoltage detection level due to a 
momentary power failure, the inverter shuts down the output so that the motor enters a 
coast-to-stop state. 
If a run command has been input, 
restoring power restarts the inverter at 
the starting frequency specified by 
function code F23. 

If a run command has been input, restoring 
power performs auto search for idling motor 
speed and restarts running the motor at the 
frequency calculated based on the searched 
speed. 

5: Restart at the starting 
frequency 

This setting is ideal for heavy load applications such as pumps, having a small moment of 
inertia, in which the motor speed quickly goes down to zero as soon as it enters a 
coast-to-stop state upon occurrence of a momentary power failure. 

Auto search is enabled by turning ON the digital terminal command STM ("Enable auto search for idling motor speed 
at starting") or setting the d67 data to "1" or "2." 
For details about the digital terminal command STM and auto search, refer to the description of d67 (Starting Mode, 
Auto search). 
 
• Under vector control with speed sensor 

Data for F14 Description 
0: Trip immediately As soon as the DC link bus voltage drops below the undervoltage detection level due to a 

momentary power failure, the inverter issues undervoltage alarm �N�W and shuts down its 
output so that the motor enters a coast-to-stop state. 

1: Trip after recovery 
from power failure 

As soon as the DC link bus voltage drops below the undervoltage detection level due to a 
momentary power failure, the inverter shuts down its output so that the motor enters a 
coast-to-stop state, but it does not enter the undervoltage state or issue undervoltage alarm 
�N�W . 
The moment the power is restored, an undervoltage alarm �N�W is issued, while the motor 
remains in a coast-to-stop state. 

2: Trip after 
decelerate-to-stop 

As soon as the DC link bus voltage drops below the continuous running level due to a 
momentary power failure, decelerate-to-shop control is invoked. Decelerate-to-stop 
control regenerates kinetic energy from the load's moment of inertia, slowing down the 
motor and continuing the deceleration operation. After decelerate-to-stop operation, an 
undervoltage alarm �N�W is issued. 

3: Continue to run 
(for heavy inertia or 
general loads) 

4: Restart at the 
frequency at which 
the power failure 
occurred 
(for general loads) 

5: Restart at the starting 
frequency 

As soon as the DC link bus voltage drops below the undervoltage detection level due to a 
momentary power failure, the inverter shuts down the output so that the motor enters a 
coast-to-stop state. 
Even if the F14 data is set to "3," the "Continue to run" function is disabled. 
If a run command has been input, restoring power restarts the inverter at the motor speed 
detected by the speed sensor. 
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• Auto-restarting after momentary power failure IPF  
This output signal is ON during the period after the occurrence of momentary power failure until the completion of 
restart (the output has reached the reference frequency). When the IPF  is ON, the motor slows down, so perform 
necessary operations. (�	  For details about IPF , refer to E20 through E24 and E27 (data = 6).) 
 
�„  Restart mode after momentary power failure (Basic operation with auto search enabled) 
Auto search for idling motor speed will become unsuccessful if it is done while the motor retains residual voltage. It is, 
therefore, necessary to leave the motor for the time (auto search delay time) enough to discharge the residual voltage. 
The delay time is specified by H46 (Starting Mode (Auto search delay time 2)). 
The inverter will not start unless the time specified by H46 has elapsed, even if the starting conditions are satisfied. (�	  
For details, refer to H09 and d67.) 

�� 

��
• To use auto search for idling motor speed, it is necessary to tune the inverter beforehand. 
• When the estimated speed exceeds the maximum frequency or the upper limit frequency, the inverter 

disables auto search and starts running the motor with the maximum frequency or the upper limit frequency, 
whichever is lower. 

• During auto search, if an overcurrent or overvoltage trip occurs, the inverter restarts the suspended auto 
search. 

• Perform auto search at 60 Hz or below. 
• Note that auto search may not fully provide the expected/designed performance depending on conditions 

including the load, motor parameters, power cable length, and other externally determined events. 
• When the inverter is equipped with any of output circuit filters OFL-�†�†�† -2 and -4 in the secondary lines, 

it cannot perform auto search. Use the filter OFL-�†�†�† -�†A instead. 
 
�„  Restart mode after momentary power failure (Allowable momentary power failure time) (H16) 
H16 specifies the maximum allowable duration (0.0 to 30.0 seconds) from an occurrence of a momentary power failure 
(undervoltage) until the inverter is to be restarted. Specify the coast-to-stop time which the machine system and facility 
can tolerate. 
If the power is restored within the specified duration, the inverter restarts in the restart mode specified by F14. If not, 
the inverter recognizes that the power has been shut down so that the inverter does not apply the restart mode and starts 
normal running. 
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�� 
If H16 (Allowable momentary power failure time) is set to "999," restart will take place until the DC link bus voltage 
drops down to the allowable voltage for restart after a momentary power failure (50 V for 200 V class series and 100 V 
for 400 V class series). If the DC link bus voltage drops below the allowable voltage, the inverter recognizes that the 
power has been shut down so that it does not restart but starts (normal starting). 

Power supply voltage Allowable voltage for restart after momentary power failure
200 V class series 50 V 
400 V class series 100 V 

 

��
The time required from when the DC link bus voltage drops from the threshold of undervoltage until it 
reaches the allowable voltage for restart after a momentary power failure, greatly varies depending on the 
inverter capacity, the presence of options, and other factors. 

    
�„  Restart mode after momentary power failure (Restart time) (H13) 
H13 specifies the time period from momentary power failure occurrence until the inverter reacts for restarting process. 
If the inverter starts the motor while motor’s residual voltage is still in a high level, a large inrush current may flow or 
an overvoltage alarm may occur due to an occurrence of temporary regeneration. For safety, therefore, it is advisable to 
set H13 to a certain level so that the restart will take place only after the residual voltage has dropped to a low level. 
Note that even when power is restored, restart will not take place until the restart time (H13) has elapsed. 

��
 
Factory default: By factory default, H13 is set to the value suitable for the standard motor (see Table B in Section 5.1 
"Function Code Tables"). Basically, it is not necessary to change H13 data. However, if the long restart time causes the 
flow rate of the pump to overly decrease or causes any other problem, you might as well reduce the setting to about a 
half of the default value. In such a case, make sure that no alarm occurs. 

��
Function code H13 (Restart mode after momentary power failure -- Restart time) also applies to the switching 
operation between line and inverter (refer to the descriptions of E01 through E07). 
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�„  Restart mode after momentary power failure (Frequency fall rate) (H14) 
During restart after a momentary power failure, if the inverter output frequency and the idling motor speed cannot be 
harmonized with each other, an overcurrent will flow, activating the overcurrent limiter. If it happens, the inverter 
automatically reduces the output frequency to match the idling motor speed according to the reduction rate (Frequency 
fall rate: Hz/s) specified by H14.  

Data for H14 Inverter’s action for the output frequency fall 
0.00 Follow the deceleration time specified 

0.01 to 100.00 (Hz/s) Follow data specified by H14 

999 Follow the setting of the PI controller in the current limiter. 
(The PI constant is prefixed inside the inverter.) 

 

��
If the frequency fall rate is too high, regeneration may take place at the moment the motor rotation matches 
the inverter output frequency, causing an overvoltage trip. On the contrary, if the frequency fall rate is too 
low, the time required for the output frequency to match the motor speed (duration of current limiting action) 
may be prolonged, triggering the inverter overload prevention control. 

 
 
�„  Restart after momentary power failure (Continuous running level) (H15) 

Continuity of running (P and I) (H92, H93) 

• Trip after decelerate-to-stop 
If a momentary power failure occurs when F14 is set to "2" (Trip after decelerate-to-stop), the inverter enters the control 
sequence of the decelerate-to-stop when the DC link bus voltage drops below the continuous running level specified by 
H15. 
Under the decelerate-to-stop control, the inverter decelerates its output frequency keeping the DC link bus voltage 
constant using the PI processor. P (proportional) and I (integral) components of the PI processor are specified by H92 
and H93, respectively. 
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93. 
 
• Continue to run 
If a momentary power failure occurs when F14 is set to "3" (Continue to run), the inverter enters the control sequence 
of the continuous running when the DC link bus voltage drops below the continuous running level specified by H15. 
Under the continuous running control, the inverter continues to run keeping the DC link bus voltage constant using the 
PI processor. 
P (proportional) and I (integral) components of the PI processor are specified by H92 and H93, respectively. 
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93.  

��
 

�D Power supply voltage 
22 kW or below 30 kW or above 

200 V class series 5 V 10 V 
400 V class series 10 V 20 V 

  

��
Even if you select "Trip after decelerate-to-stop" or "Continue to run," the inverter may not be able to do so
when the load's inertia is small or the load is heavy, due to undervoltage caused by a control delay. In such a 
case, when "Trip after decelerate-to-stop" is selected, the inverter allows the motor to coast to a stop; when
"Continue to run" is selected, the inverter saves the output frequency being applied when the undervoltage 
alarm occurred and restarts at the saved frequency after a recovery from the momentary power failure. 
When the input power voltage for the inverter is high, setting the continuous running level high makes the 
control more stable even if the load's inertia is relatively small. Raising the continuous running level too high, 
however, might cause the continuous running control activated even during normal operation. 
When the input power voltage for the inverter is extremely low, continuous running control might be activated 
even during normal operation, at the beginning of acceleration or at an abrupt change in load. To avoid this, 
lower the continuous running level. Lowering it too low, however, might cause undervoltage that results from 
voltage drop due to a control delay. 
Before you change the continuous running level, make sure that the continuous running control will be 
performed properly, by considering the fluctuations of the load and the input voltage. 

��
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�„  Starting Frequency 1 (F23) Data setting range: 0.0 to 60.0 (Hz) 
F23 specifies the starting frequency at the startup of an inverter. 

�„  Starting Frequency 1 (Holding time) (F24) Data setting range: 0.00 to 10.00 (s) 
F24 specifies the holding time for the starting frequency 1. 

�„  Stop Frequency (F25) Data setting range: 0.0 to 60.0 (Hz) 
F25 specifies the stop frequency at the stop of the inverter. 

�„  Stop Frequency (Holding time) (F39) Data setting range: 0.00 to 10.00 (s) 
F39 specifies the holding time for the stop frequency. 

�„  Zero Speed Control (d24) 
To enable zero speed control under vector control with speed sensor, it is necessary to set the speed command 
(frequency command) at below the starting and stop frequencies. If the starting and stop frequencies are 0.0 Hz, 
however, the zero speed control is enabled only when the speed command is 0.00 Hz. d24 specifies the operation for the 
zero speed control at the startup of the inverter. 

Data for d24 Zero speed control Descriptions 

0 Not allowed at startup 

Even setting the speed command at below the starting and stop 
frequencies and turning a run command ON does not enable the zero 
speed control. 
To enable the zero speed control, set the speed command at above the 
starting frequency and then start up the inverter again. 

1 Allowed at startup Setting the speed command at below the starting and stop frequencies 
and turning a run command ON enables the zero speed control. 

 
The table below shows the conditions for zero speed control to be enabled or disabled. 

 Speed command Run command Data for d24 Operation 
OFF �Š  Stop (Gate OFF) 

0 Stop (Gate OFF) At startup Below the starting and 
stop frequencies ON 

1 Zero speed control 
ON �Š  Zero speed control 

At stop Below the stop frequency 
OFF �Š  Stop (Gate OFF) 

 

��
 

�„  Stop Frequency (Detection mode) (F38) (Under vector control with speed sensor) 
  Data setting range: 0 (Detected speed), 1 (Reference speed) 
F38 specifies whether the inverter judges when to shutdown its output by the detected speed or reference speed. 
Although the inverter generally judges it by the detected speed, if a load exceeding the inverter capability such as 
external excess load is applied, the inverter may not stop because the motor may not stop normally and the detected 
speed may not reach the stop frequency level. If F38 data is set to "1" (reference speed), the inverter can stop without 
fail because the reference speed reaches the stop frequency level even if the detected speed does not.  
When such a situation is expected, select the reference speed for the general fail-safe operation. 
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�„  Dynamic torque vector control 
To get the maximal torque out of a motor, this control calculates the motor torque for the load applied and uses it to 
optimize the voltage and current vector output. 
Selecting this control automatically enables the auto torque boost and slip compensation function. 
This control is effective for improving the system response to external disturbances such as load fluctuation, and the 
motor speed control accuracy. 
Note that the inverter may not respond to a rapid load fluctuation since this control is an open-loop V/f control that does 
not perform the current control, unlike the vector control. The advantages of this control include larger maximum 
torque per output current than that the vector control. 
 
�„  V/f control with speed sensor 
Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the motor 
rotation. Under V/f control with speed sensor, the inverter detects the motor rotation using the encoder mounted on the 
motor shaft and compensates for the decrease in slip frequency by the PI control to match the motor rotation with the 
commanded speed. This improves the motor speed control accuracy. 
 
�„  Dynamic torque vector control with speed sensor 
The difference from the "V/f control with speed sensor" stated above is to calculate the motor torque for the load 
applied and use it to optimize the voltage and current vector output for getting the maximal torque out of a motor. 
This control is effective for improving the system response to external disturbances such as load fluctuations, and the 
motor speed control accuracy. 
 
�„  Vector control without speed sensor 
This control estimates the motor speed based on the inverter's output voltage and current to use the estimated speed for 
speed control. In addition, it decomposes the motor drive current into the exciting and torque current components, and 
controls each of those components in vector. No PG (pulse generator) interface card is required. It is possible to obtain 
the desired response by adjusting the control constants (PI constants) using the speed regulator (PI controller). 
Since this control controls the motor current, it is necessary to secure some voltage margin between the voltage that the 
inverter can output and the induced voltage of the motor, by keeping the former lower than the latter. 
Although the voltage of the general-purpose motor has usually been adjusted to match the commercial power, keeping 
the motor terminal voltage low is necessary in order to secure the voltage margin. If the motor is driven under this 
control with the motor terminal voltage being kept low, however, the rated torque cannot be obtained even when the 
rated current originally specified for the motor is applied. To secure the rated torque, therefore, it is necessary to use a 
motor with higher rated current. (This also applies to the vector control with speed sensor.) 
This control is not available in MD-mode inverters, so do not set F42 data to "5" for those inverters. 
 
�„  Vector control with speed sensor 
This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a motor shaft 
and an inverter, respectively. The inverter detects the motor's rotational position and speed from PG feedback signals 
and uses them for speed control. In addition, it decomposes the motor drive current into the exciting and torque current 
components, and controls each of components in vector. 
The desired response can be obtained by adjusting the control constants (PI constants) and using the speed regulator (PI 
controller). This control enables the speed control with higher accuracy and quicker response than the vector control 
without speed sensor. 
(A recommended motor for this control is a Fuji VG motor exclusively designed for vector control.) 

 

��
Since slip compensation, dynamic torque vector control, and vector control without/with speed sensor use 
motor parameters, the following conditions should be satisfied; otherwise, full control performance may not be 
obtained. 
• A single motor should be controlled per inverter. 
• Motor parameters P02, P03, P06 to P23, P55 and P56 are properly configured. Or, auto-tuning (P04) is 

performed. (A Fuji VG motor requires no auto-tuning, just requires selecting a Fuji VG motor with function 
code (P99 = 2). 

• The capacity of the motor to be controlled should be two or more ranks lower than that of the inverter under 
the dynamic torque vector control; it should be the same as the inverter under the vector control without/with 
speed sensor. Otherwise, the inverter may not control the motor due to decrease of the current detection 
resolution. 

• The wiring distance between the inverter and motor should be 50 m or less. If it is longer, the inverter may not 
control the motor due to leakage current flowing through stray capacitance to the ground or between wires. 
Especially, small capacity inverters whose rated current is also small may be unable to control the motor 
correctly even when the wiring is less than 50 m. In that case, make the wiring length as short as possible or 
use a wire with small stray capacitance (e.g., loosely-bundled cable) to minimize the stray capacitance. 
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Terminal function assignment and data setting 

�„  Coast to a stop -- BX (Function code data = 7) 
Turning this terminal command ON immediately shuts down the inverter output so that the motor coasts to a stop 
without issuing any alarms. 

�„  Reset alarm -- RST (Function code data = 8) 
Turning this terminal command ON clears the ALM  state--alarm output (for any fault). Turning it OFF erases the alarm 
display and clears the alarm hold state. 
When you turn the RST command ON, keep it ON for 10 ms or more. This command should be kept OFF for the 
normal inverter operation. 

��
 

�„  Enable external alarm trip -- THR (Function code data = 9) 
Turning this terminal command OFF immediately shuts down the inverter output (so that the motor coasts to a stop), 
displays the alarm ���J�� , and outputs the alarm relay (for any fault) ALM . The THR command is self-held, and is reset 
when an alarm reset takes place. 

��
Use this alarm trip command from external equipment when you have to immediately shut down the inverter 
output in the event of an abnormal situation in peripheral equipment. 

 
�„  Switch to commercial power for 50 Hz or 60 Hz -- SW50 and SW60 (Function code data = 15 and 16) 
When an external sequence switches the motor drive power from the commercial line to the inverter, inputting the 
terminal command SW50 or SW60 at the specified timing enables the inverter to start running the motor with the 
current commercial power frequency, regardless of settings of the reference/output frequency in the inverter. A running 
motor driven by commercial power is carried on into inverter operation. This command helps you smoothly switch the 
motor drive power source, when the motor is being driven by commercial power, from the commercial power to the 
inverter power. 
For details, refer to the following table, the operation schemes, and an example of external circuit and its operation time 
scheme on the following pages. 

Assignment The inverter: Description 
SW50 Starts at 50 Hz. 
SW60 Starts at 60 Hz. 

Do not concurrently assign both SW50 and SW60. 
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Example of Sequence Circuit��
 

��

 
Note 1) Emergency switch 
 Manual switch provided for the event that the motor drive source cannot be switched normally to the 

commercial power due to a serious problem of the inverter 

Note 2) When any alarm has occurred inside the inverter, the motor drive source will automatically be switched to the 
commercial power. 
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