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F00 specifies whether to protect function code data (except F00) and digital 

reference data (such as frequency command and PID command) from 

accidentally getting changed by pressing the  /  /  /  keys on the keypad. 
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To change F00 data, simultaneous keying of  +  (from 0 to 1) or  +  

(from 1 to 0) keys is required. 

For similar purposes, WE-KP, a signal enabling editing of function code data 

from the keypad is provided as a terminal command for digital input terminals. 

(Refer to the descriptions of E01 through E07. data = 19) 

The relationship between the terminal command WE-KP and F00 data are as 

shown below. 
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F01 or C30 sets the command source that specifies reference frequency 1 or 

reference frequency 2, respectively. 
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[ 1 ] Using the keypad (F01 = 0 (factory default) or 8) 
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[ 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 (Frequency Command 1) or C30 

(Frequency Command 2), 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 (F01) 
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Adjustable elements of frequency command 2 (C30) 
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Switching between frequency command 1 (F01) and 2 (C30) 

Frequency command 1 (F01) and 2 (C30) can be switched by the external input 

signal Hz2/Hz1 ("Select frequency command 2/1") assigned to any digital input 

terminal. 

�  For details about Hz2/Hz1, refer to the description of E01 through E07 (data 

= 11). 
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C31, C36 or C41 specifies an offset for analog input voltage or current. The offset 

also applies to signals sent from the external equipment. 
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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 machinery system since a large time constant slows 

down the response. When the input voltage fluctuates due to noise, specify a 

larger time constant. 
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C35 or C45 specifies the input range for analog input voltage. 
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C40 specifies the input range of terminal [C1] (analog input current). 
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As shown in the graphs above, the relationship between the analog input and the 

reference frequency specified by frequency command 1 (F01) is 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 and its base point 

(C32 and C34, C37 and C39, or C42 and C44). 

The relationship between the analog input and the reference frequency specified 

by frequency command 2 (C30) is determined by points "A" and "B." Point "A" is 

defined by the combination of the bias and its base point (C55 and C56, C61 and 

C62, or C67 and C68), Point "B," by the combination of the gain and its base 

point (C32 and C34, C37 and C39, or C42 and C44). 

The combination of C32 and C34 applies to terminal [12], that of C37 and C39, to 

[C1], and that of C42 and C44, to [V2]. 

Configure the bias and its gain, assuming the maximum frequency as 100%, and 

the bias base point and gain base point, assuming the full scale (10 VDC or 20 

mA DC) of analog input as 100%. 
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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 applied on 

terminal [12] with the maximum frequency 60 Hz (F03) 

�

(Point A) 

Frequency command 1 (F01) 

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). 

Frequency command 2 (C30) 

Just as frequency command 1, set the bias to 0% (C55 = 0) and the bias base 

point, to 10% (C56 = 10). 
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(Point B) 

Frequency command 1 (F01), Frequency command 2 (C30) 

To specify 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). 
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Setting C35 and C45 data to "0" enables terminals [12] and [V2] to be used for 

bipolar input (-10 V to +10 V), respectively. 

When both the bias (F18, C55 or C67) and its base point (C50, C56 or C68) are 

set to "0," the negative and positive voltage inputs produce reference frequencies 

symmetric about the origin point as shown below. 

�

 

�

G� &
����������
��������!�(I#�&..�
��&0F"������
�������	
��
�!&.C#�&.0�
��&0I"�

�

�	�������������
�����������!)
��
��*�#�*�#�����*�"�������
�������������
������
���

 

�

 

�

G� �
���	�
���	
��������
���
�
����!C�

�±(C��,&"�

�
���������D(-E�����D�-E#���
�

&/.�����&<.���
��

�>C�>�H�

����&/.�����&<.���
��

�>(>���������
����
�
����

��������
��C�

�K(C��,&�������
��	��
��
�������
����	
����
����	�
���
��C�

�7(C�

�,&����C����

G� *�����������������������������	���������

�
������
��
�������������!�1"���
����
�

��
��

����������
���#���	�������
��
�����

����
������
�
���
���$<I�!J�/�

�.#�


��F"��

 



�

��������	
����
�����������

���
�

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

When UP/DOWN control is selected for frequency setting, 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 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, 18). 
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F02 selects the source that specifies a run command. The table below lists the 

run command sources and the rotational directions of the motor. 
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Terminal commands FWD ("Run forward") and REV ("Run reverse") must be 

assigned to terminals [FWD] and [REV], respectively. 

�  For details about FWD and REV, refer to E98 and E99 (data = 98 or 99). 
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The default setting of the FWD and REV are 2-wire. Assigning the terminal 

command HLD self-holds the forward FWD or reverse REV run command, to 

enable 3-wire inverter operation. 

�  For details about HLD, refer to E01 to E07 (data = 6). 

Short-circuiting the HLD-assigned terminal and [CM] (i.e., when HLD is ON) 

self-holds the first FWD or REV at its rising edge. Turning the HLD OFF 

releases the self-holding. When no HLD is assigned, 2-wire operation involving 

only FWD and REV takes effect. 

�

 

In addition to the run command sources described above, higher priority 

command sources including remote and local modes (see Chapter 5 Section 5.5.4) 

and communications link are provided 

. 
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F03 specifies the maximum frequency to limit the output frequency. Specifying 

the maximum frequency exceeding the rating of the equipment driven by the 

inverter may cause damage or a dangerous situation. Make sure that the 

maximum frequency setting matches the equipment rating. 
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These function codes specify the base frequency and the voltage at the base 

frequency essentially required for running the motor properly. If combined with 

the related function codes H50 through H53, these function codes may profile the 

non-linear V/f pattern suitable for the load by specifying increase or decrease in 

voltage at any point on the V/f pattern. 

The following descriptions include setups required for the non-linear V/f 

patterns. 

At high frequencies, the motor impedance may increase, resulting in an 

insufficient output voltage and a decrease in output torque. To prevent this 

problem, use F06 (Maximum Output Voltage 1) to increase the voltage. Note, 

however, that the inverter cannot output voltage exceeding its input power 

voltage. 
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Set F04 data to the rated frequency printed on the nameplate labeled on the 

motor. 
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Set F05 data to "0" or the rated voltage printed on the nameplate labeled on the 

motor. 
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 OFF : Disable the Automatic Voltage Regulator (AVR). 

 160 to 500 (V) : Output an AVR-controlled voltage 
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H50 or H52 specifies the frequency component at an arbitrary point in the 

non-linear V/f pattern. 
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H51 or H53 specifies the voltage component at an arbitrary point in the 

non-linear V/f pattern. 
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F06 specifies the voltage for the maximum frequency 1 (F03). 
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F07 specifies the acceleration time, the length of time the frequency increases 

from 0 Hz to the maximum frequency. F08 specifies the deceleration time, the 

length of time the frequency decreases from the maximum frequency down to 0 

Hz. 
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H07 specifies the acceleration and deceleration patterns (patterns to control 

output frequency). 
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To reduce an impact that acceleration/deceleration would make on the machine, 

the inverter gradually accelerates or decelerates the motor in both the starting 

and ending zones of acceleration or deceleration. Two types of S-curve 

acceleration/deceleration rates are available; applying 5% (weak) and 10% 

(strong) of the maximum frequency to all of the four inflection zones. The 

reference acceleration/deceleration time determines the duration of 

acceleration/deceleration in the linear period; hence, the actual 

acceleration/deceleration time is longer than the reference 

acceleration/deceleration time. 
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<S-curve acceleration/deceleration (weak): when the frequency change is 10% or 

more of the maximum frequency> 

Acceleration or deceleration time (s) = (2 × 5/100 + 90/100+ 2 × 5/100) × (reference 

acceleration or deceleration time) 

 = 1.1 × (reference acceleration or deceleration 

time) 

 

<S-curve acceleration/deceleration (strong): when the frequency change is 20% or 

more of the maximum frequency--10% at the leading edge and 20% at the 

trailing edge> 

Acceleration or deceleration time (s) = (2 × 10/100 + 80/100 + 2 × 10/100) × 

(reference acceleration or deceleration time) 

 = 1.2 × (reference acceleration or deceleration 

time) 
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Acceleration/deceleration is linear below the base frequency (constant torque) 

but it slows down above the base frequency to maintain a certain level of load 

factor (constant output). 

This acceleration/deceleration pattern allows the motor to accelerate or 

decelerate with its maximum performance. 

�

�

�

�

�

�

�

�

�

�

�

�

�(��
	'����������
���(�
��(��

���������	����(�������	��	����

F	�	�����(�������	��	����%%�4����

�(�����������	����

�

�

G� +�� �
�� ��

��� H7������ ��������
�
�B��������
�
�� 
�� ������������ ��������
�
�B�

��������
�
�� ��� *�������
�
�B,�������
�
�� )�

���� !�CF"#� 
��� ��
����

��������
�
�B��������
�
��
����������
�����
����
����	��������
�����

G� H	��������������	�
	�������
�
���������
�
�B��������
�
��
����������
���
��
���

������
� ����
��#� 

����� ����
��#� 
�� ��
�7��������
���� �
�
�
�� !��

��
���

��������
�
�"#� �����
���� ��� �� �
����� ��������
�
�B��������
�
�� 
���� 
���� 
���

�	��������
����

 

�

	
4� � 3������-������� �5
#
�������36�

�

�

Refer to the description of F37. 
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F10 through F12 specify the thermal characteristics of the motor for its 

electronic thermal overload protection that is used to detect overload conditions 

of the motor inside the inverter. 

F10 selects the motor cooling mechanism to specify its characteristics, F11 

specifies the overload detection current, and F12 specifies the thermal time 

constant. 

Upon detection of overload conditions of the motor, the inverter shuts down its 

output and issues a motor overload alarm OL1 to protect motor 1. 
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F10 selects the cooling mechanism of the motor--shaft-driven or separately 

powered cooling fan. 
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The figure below shows operating characteristics of the electronic thermal 

overload protection when F10 = 1. The characteristic factors α1 through α3 as 

well as their corresponding output frequencies f2 and f3 differ depending on the 

characteristics of the motor. The tables below list the factors of the motor 

selected by P99 (Motor 1 Selection). 
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If F10 is set to "2," changes of the output frequency do not affect the cooling effect. 

Therefore, the overload detection level (F11) remains constant. 
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F11 specifies the level at which the electronic thermal overload protection 

becomes activated. 

- Data setting range: 1 to 135% of the rated current (allowable continuous drive 

current) of the inverter 

In general, set the F11 data to the allowable continuous current of motor when 

driven at the base frequency (i.e. 1.0 to 1.1 times of the rated current of the 

motor.) To disable the electronic thermal overload protection, set the F11 data to 

"OFF" (Disable). 
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F12 specifies the thermal time constant of the motor. If the current of 150% of 

the overload detection level specified by F11 flows for the time specified by F12, 

the electronic thermal overload protection becomes activated to detect the motor 

overload. The thermal time constant for general-purpose motors including Fuji 

motors is approx. 5 minutes for motors of 22 kW or below and 10 minutes for 

motors of 30 kW or above by factory default. 

- Data setting range: 0.5 to 75.0 (minutes) 

(Example) When the F12 data is set at 5 minutes 

As shown on the next page, the electronic thermal overload protection is 

activated to detect an alarm condition (alarm code OL1) when the output current 

of 150% of the overload detection level (specified by F11) flows for 5 minutes, and 

120% for approx. 12.5 minutes. 

The actual time required for issuing a motor overload alarm tends to be shorter 

than the specified value, taking into account the time period from when the 

output current exceeds the allowable continuous drive current (100%) until it 

reaches 150% of the overload detection level. 
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Example of Thermal Overload Detection Characteristics 
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F14 specifies the action to be taken by the inverter such as trip and restart in the 

event of a momentary power failure. 
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The inverter recognizes a momentary power failure upon detecting the condition 

that DC link bus voltage goes below the undervoltage level, while the inverter is 

running. If the load of the motor is light and the duration of the momentary 

power failure is extremely short, the voltage drop may not be great enough for a 

momentary power failure to be recognized, and the motor may continue to run 

uninterrupted. 

Upon recognizing a momentary power failure, the inverter enters the restart 

mode (after a recovery from momentary power failure) and prepares for restart. 

When power is restored, the inverter goes through an initial charging stage and 

enters the ready-to-run state. When a momentary power failure occurs, the 

power supply voltage for external circuits such as relay sequence circuits may 

also drop so as to turn the run command OFF. In consideration of such a 

situation, the inverter waits 2 seconds for a run command input after the 

inverter enters a ready-to-run state. If a run command is received within 2 

seconds, the inverter begins the restart processing in accordance with the F14 

data (Mode selection). If no run command has been received within 2-second 

wait period, the inverter cancels the restart mode (after a recovery from 

momentary power failure) and needs to be started again from the ordinary 

starting frequency. Therefore, ensure that a run command is entered within 2 

seconds after recovery of power or held with an off-delay timer or a mechanical 

latch relay. 

When run commands are entered via the keypad, the above operation is also 

necessary for the mode (F02 = 0) in which the rotational direction is determined 

by the terminal command, FWD or REV. In the modes where the rotational 

direction is fixed (F02 = 2 or 3), the run command is retained inside the inverter 

so that the restart will begin as soon as the inverter enters the ready-to-run 

state. 
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This output signal is ON during the period after the occurrence of momentary 

power failure until the completion of a restart sequence (until the output reaches 

the reference frequency). When the IPF is ON, the motor slows down, so perform 

necessary operations. 

� For details about IPF, refer to E01 through E07 (data = 6). 
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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.) 
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H16 specifies the maximum allowable duration (0.0 to 30.0 seconds) from an 

occurrence of a momentary power failure (undervoltage) until the restart of the 

inverter. Specify the coast-to-stop time during which the machine system and 

facility can be tolerated. 

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. 

�

 

If H16 (Allowable momentary power failure time) is set to "Auto," restart will 

take place until the DC link bus voltage drops down to the allowable voltage (100 

V) for restart after a momentary power failure. If the DC link bus voltage drops 

below the allowable voltage, 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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H13 specifies the time period from an occurrence of a momentary power failure 

until the restart of the inverter. (When auto search is enabled, H46 (Auto search 

delay time 2) applies.) 

If the inverter starts the motor while motor’s residual voltage is still in a high 

level, a high 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. 

�
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By factory default, H13 is set to the value suitable for the standard motor (see 

Table A given in Section 6.2 "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. 
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F15 and F16 specify the upper and lower limits of the output frequency or 

reference frequency, respectively. The object to which the limit is applied differs 

depending on the control system. 
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- Data setting range: 0.0 to 120.0 (Hz) 
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H63 specifies the operation to be carried out when the reference frequency drops 

below the low level specified by F16, as follows: 
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Refer to the description of F01. 
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These function codes specify the DC braking that prevents motor 1 from running 

by inertia during decelerate-to-stop operation. 

If the motor enters a decelerate-to-stop operation by turning OFF the run 

command or by decreasing the reference frequency below the stop frequency, the 

inverter activates the DC braking by flowing a current at the braking level (F21) 

for the braking time (F22) when the output frequency goes down to the DC 

braking starting frequency (F20). 

Setting the braking time to "OFF" disables the DC braking. 
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F20 specifies the frequency at which the DC braking starts its operation during 

motor decelerate-to-stop state. 
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F21 specifies the output current level to be applied when the DC braking is 

activated. The function code data should be set, assuming the rated output 

current of the inverter as 100%, in increments of 1%. 
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F22 specifies the braking period that activates DC braking. 

- Data setting range: 0.01 to 30.00 (s) 

 OFF (Disable) 
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H95 specifies the DC braking response mode. 
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At the startup of an inverter, the initial output frequency is equal to the starting 

frequency. The inverter stops its output when the output frequency reaches the 

stop frequency. 

Set the starting frequency to a level at which the motor can generate enough 

torque for startup. Generally, set the motor's rated slip frequency as the starting 

frequency. 
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F23 specifies the starting frequency at the startup of an inverter. 
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F24 specifies the holding time during which the inverter runs at the starting 

frequency 1 at the time of startup. 
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F25 specifies the stop frequency at the stop of the inverter. 
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F26 controls the carrier frequency so as to reduce an audible noise generated by 

the motor or electromagnetic noise from the inverter itself, and to decrease a 

leakage current from the main output (secondary) wirings. 
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These function codes allow terminal [FM1] to output monitored data such as the 

output frequency and the output current in an analog DC voltage or current. The 

magnitude of such analog voltage or current is adjustable. 

 

�� 5�(��������������3;��

F29 specifies the output form of the terminal [FM1]. You need to set switch SW4 

on the control printed circuit board (control PCB). 

�
 For details of the slide switches on the control PCB, refer to Chapter 2 

"SPECIFICATIONS." 
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F30 allows you to adjust the output voltage within the range of 0 to 300%. 
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F31 or F35 specifies what is output to analog output terminal [FM1] or [FM2], 

respectively. 
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 (*1) Deviation output is supported only by option terminal [Ao]. (Function code 

o90) 
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These function codes allow terminal [FM2] to output monitored data such as the 

output frequency and the output current in an analog DC voltage or current. The 

magnitude of such analog voltage or current is adjustable. 
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F29 specifies the output form of the terminal [FM2]. You need to set switch SW6 

on the control printed circuit board (control PCB). 

�
 For details of the slide switches on the control PCB, refer to Chapter 2 

"SPECIFICATIONS." 
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F34 allows you to adjust the output voltage within the range of 0 to 300%. 
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F35 specifies what is output to analog output terminal [FM2]. The monitor 

objects are the same as for F31. Refer to the description of F31. 
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F09 specifies the torque boost level in order to assure sufficient starting torque. 

F37 specifies V/f pattern, torque boost type, and auto energy saving operation in 

accordance with the characteristics of the load. 
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The Jaguar VXH series of inverters offer a variety of V/f patterns and torque 

boosts, which include V/f patterns suitable for variable torque load such as 

general fans and pumps and for constant torque load (including special pumps 

requiring high starting torque). Two types of torque boosts are available: manual 

and automatic. 
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• Manual torque boost (F09) 

- Data setting range: 0.0 to 20.0 (%), (100%/Rated voltage at base frequency) 

In torque boost using F09, constant voltage is added to the basic V/f pattern, 

regardless of the load. To secure a sufficient starting torque, manually adjust the 

output voltage to optimally match the motor and its load by using F09. Specify 

an appropriate level that guarantees smooth start-up and yet does not cause 

over-excitation at no or light load. 

Torque boost using F09 ensures high driving stability since the output voltage 

remains constant regardless of the load fluctuation. 

Specify the F09 data in percentage to the rated voltage at base frequency 1 (F05). 

At factory shipment, F09 is preset to a level that assures approx. 50% of starting 

torque. 
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• Auto torque boost 

This function automatically optimizes the output voltage to fit the motor with its 

load. Under light load, auto torque boost decreases the output voltage to prevent 

the motor from over-excitation. Under heavy load, it increases the output voltage 

to increase the output torque of the motor. 
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This feature automatically controls the supply voltage to the motor to minimize 

the total power loss of motor and inverter. (Note that this feature may not be 

effective depending upon the motor or load characteristics. Check the advantage 

of energy saving before you actually apply this feature to your machinery.) 

Auto energy saving operation applies only to constant speed operation. During 

acceleration/deceleration, torque boost specified by F09 or auto torque boost 

applies depending upon the setting of F37. 

If auto energy saving operation is enabled, the response to a motor speed change 

from constant speed operation may be slow. Do not use this feature for such 

machinery that requires quick acceleration/deceleration. 
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If the inverter’s output torque exceeds the specified levels of the torque limiters 

(F40, F41, E16 and E17), the inverter controls the output frequency and limits 

the output torque for preventing a stall. 

To use the torque limiters, it is necessary to configure the function codes listed in 

the table below. 
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Data setting range: 20 to 150 (%), OFF (Disable) 

These function codes specify the operation level at which the torque limiters 

become activated, as the percentage of the motor rated torque. 
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The torque limiter levels can be changed via the communications link. Function 

codes S10 and S11 exclusively reserved for the communications link respond to 

function codes F40 and F41. 
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The torque limiters can be switched by the function code setting and the 

terminal command TL2/TL1 ("Select torque limiter level 2/1") assigned to any of 

the digital input terminals. 

To assign the TL2/TL1 as the terminal function, set any of E01 through E07 to 

"14." If no TL2/TL1 is assigned, torque limiter level 1 (F40 and F41) take effect 

by default. 
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Data setting range: 0.0 to 120.0 (Hz) 

H76 specifies the increment limit of the frequency in limiting torque for braking. 

The factory default is 5.0 Hz. If the increasing frequency during braking reaches 

the limit value, the torque limiters no longer function, resulting in an 

overvoltage trip. Such a problem may be avoided by increasing the setting value 

of H76. 
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F42 specifies the motor drive control. 
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Under this control, the inverter controls a motor with the voltage and frequency 

according to the V/f pattern specified by function codes. This control disables all 

automatically controlled features such as the slip compensation, so no 

unpredictable output fluctuation occurs, enabling stable operation with constant 

output frequency. 
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Applying any load to an induction motor causes a rotational slip due to the motor 

characteristics, decreasing the motor rotation. The inverter’s slip compensation 

function first presumes the slip value of the motor based on the motor torque 

generated and raises the output frequency to compensate for the decrease in 

motor rotation. This prevents the motor from decreasing the rotation due to the 

slip. 

That is, this function is effective for improving the motor speed control accuracy. 
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To improve the accuracy of slip compensation, perform auto-tuning. 

H68 enables or disables the slip compensation function according to the motor 

driving conditions. 
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To get the maximal torque out of a motor, this control calculates the motor 

torque matched to 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 so that it 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 current control, unlike 

vector control. Other advantage of this control is that the maximum torque per 

output current is larger than that of vector control. 
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When the output current of the inverter exceeds the level specified by the 

current limiter (F44), the inverter automatically manages its output frequency 

to prevent a stall and limits the output current. The default of the current 

limiter level is 120%. Do not change the factory default except when necessary. 

The current limiter mode is selected with F43. If F43 = 1, the current limiter is 

enabled only during constant speed operation. If F43 = 2, it is enabled during 

both of acceleration and constant speed operation. Choose F43 = 1 if you need to 

run the inverter at full capability during acceleration and to limit the output 

current during constant speed operation. 
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F43 selects the motor running state in which the current limiter becomes 

activated. 

�����
���

�"��

A���	�'���������(�����������(�����������	�	����

���	�'����������	��� ���	�'�����������%���� ���	�'����������	���

0� �	������ �	������ �	������

�� �	������  ������ �	������

��  ������  ������ �	������

 

�� <�9���������

F44 specifies the operation level at which the output current limiter becomes 

activated, in ratio to the inverter rating. 

- Data setting range: 20 to 120 (%) (in ratio to the inverter rating) 
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H12 specifies whether the inverter invokes the current limit processing or enters 

the overcurrent trip when its output current exceeds the instantaneous 

overcurrent limiting level. Under the current limit processing, the inverter 

immediately turns OFF its output gate to suppress the further current increase 

and continues to control the output frequency. 
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If any problem could occur when the motor torque temporarily drops during 

current limiting processing, it is necessary to cause an overcurrent trip (H12 = 0) 

and actuate a mechanical brake at the same time. 
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E01 to E07, E98 and E99 assign commands (listed below) to general-purpose, 

programmable, digital input terminals, [X1] to [X7], [FWD], and [REV]. 

These function codes can also switch the logic system between normal and 

negative to define how the inverter logic interprets the ON or OFF state of each 

terminal. The factory default setting is normal logic system "Active ON." So, 

descriptions that follow are given in normal logic system. They are, in principle, 

arranged in the numerical order of assigned data. However, highly relevant 

signals are collectively described where one of them first appears. Refer to the 

function codes in the "Related function codes" column, if any. 
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The combination of the ON/OFF states of digital input signals SS1, SS2, SS4 and 

SS8 selects one of 16 different frequency commands defined beforehand by 15 

function codes C05 to C19 (Multistep frequency 0 to 15). With this, the inverter 

can drive the motor at 16 different preset frequencies. 

�
 
Refer to C05 through C19. 
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These terminal commands switch between ACC/DEC time 1 to 4 (F07, F08 and 

E10 through E15). 

�
 
Refer to F07 and F08. 
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Turning this terminal command ON self-holds the forward FWD or reverse REV 

run command, to enable 3-wire inverter operation. 

�
 
Refer to F02. 
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Turning this terminal command ON immediately shuts down the inverter 

output so that the motor coasts to a stop, without issuing any alarms. 
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Turning this terminal command ON clears the ALM state--alarm output (for any 

alarm). 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. 

�
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Turning this terminal command OFF immediately shuts down the inverter 

output (so that the motor coasts to a stop), displays the alarm OH2, and issues 

the alarm output (for any alarm) ALM. The THR command is self-held, and is 

reset when an alarm reset takes place. 
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Turning this terminal command ON and OFF switches the frequency command 

source between frequency command 1 (F01) and frequency command 2 (C30). 

�
 
Refer to F01. 
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This terminal command gives the inverter a DC braking command through the 

inverter’s digital input. 

(Requirements for DC braking must be satisfied.) 

�
 
Refer to F20 through F22. 
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This terminal command switches between torque limiter 1 (F40 and F41) and 

torque limiter 2 (E16 and E17). 

�
 
Refer to F40 and F41. 
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When an external sequence switches the motor drive power from the commercial 

line to the inverter, the terminal command SW50 or SW60 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 from the 

commercial power to the inverter. 

For details, refer to the table below, the operation scheme and an example of 

external sequence and its operation time scheme on the following pages. 
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Operation Schemes 

• When the motor speed remains almost the same during coast-to-stop: 

�
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• When the motor speed decreases significantly during coast-to-stop (with the 

current limiter activated): 

�
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• Frequency setting 

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. 

� Refer to F01 (data = 7). 

• PID command 

Turning the terminal command UP or DOWN ON causes the PID command 

value to increase or decrease, respectively, within the range from 0 to 100%. 

� Refer to J102 (data = 3). 
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Turning the terminal command WE-KP OFF protects function code data from 

accidentally getting changed by pressing the keys on the keypad. 

Only when this terminal command is ON, you can change function code data 

from the keypad. 

� Refer to F00. 
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Turning this terminal command ON disables PID control. 

If the PID control is disabled with this command, the inverter runs the motor 

with the reference frequency manually set by any of the multistep frequency, 

keypad, analog input, etc. 
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� Refer to J101 through J131 and J201 through J231. 
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This terminal command switches the output frequency control between normal 

(proportional to the input value) and inverse in analog frequency setting or 

under PID process control. To select the inverse operation, turn the IVS ON. 
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Switching normal/inverse operation can apply only to the analog frequency 

command sources (terminals [12], [C1] and [V2]) in frequency command 1 (F01) 

and does not affect frequency command 2 (C30) or UP/DOWN control. 

As listed below, the combination of the "Selection of normal/inverse operation for 

frequency command 1" (C53) and the terminal command IVS determines the 

final operation. 
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The terminal command Hz/PID ("Cancel PID control") can switch PID control 

between enabled (process is to be controlled by the PID processor) and disabled 

(process is to be controlled by the manual frequency setting). In either case, the 

combination of the "PID control" (J101, J201) or "Selection of normal/inverse 

operation for frequency command 1" (C53) and the terminal command IVS 

determines the final operation as listed below. 

When PID control is enabled: 

The normal/inverse operation selection for the PID processor output (reference 

frequency) is as follows. 
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When PID control is disabled: 

The normal/inverse operation selection for the manual reference frequency is as 

follows. 
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In a configuration where a magnetic contactor (MC) is installed in the power 

output (secondary) circuit of the inverter, the momentary power failure detection 

feature provided inside the inverter may not be able to accurately detect a 

momentary power failure by itself. Using a digital signal input with the interlock 

command IL assures the accurate detection. 

� Refer to F14. 
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Turning this terminal command ON gives priorities to frequency commands or 

run commands received via the RS-485 communications link (H30) or the 

fieldbus option (y98). 

No LE assignment is functionally equivalent to the LE being ON. 

� Refer to H30 (Communications link function) and y98 (Bus link function). 
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Using U-DI enables the inverter to monitor digital signals sent from the 

peripheral equipment via an RS-485 communications link or a fieldbus option by 

feeding those signals to the digital input terminals. Signals assigned to the 

universal DI are simply monitored and do not operate the inverter. 

� For an access to universal DI via the RS-485 or fieldbus communications 

link, refer to their respective Instruction Manuals. 
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This digital terminal command determines, at the start of operation, whether or 

not to search for idling motor speed and follow it. 

� Refer to H09 (Starting mode). 
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Turning this terminal command OFF causes the motor to decelerate to a stop in 

accordance with the H56 data (Deceleration time for forced stop). After the motor 

stops, the inverter enters the alarm state with the alarm Er6 displayed. 

� Refer to F07. 
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Turning this terminal command ON resets the integral and differential 

components of the PID processor. 

� Refer to J101 through J131 and J201 through J231. 
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Turning this terminal command ON holds the integral components of the PID 

processor. 

� Refer to J101 through J131 and J201 through J231. 
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This terminal command switches the sources of run and frequency commands 

between remote and local. 

� For details of switching between remote and local modes, refer to Chapter 5, 

Section 5.5.4 "Remote and local modes." 
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Once this terminal command is assigned to any digital input terminal, the 

inverter no longer starts running with a run command only. Upon receipt of a 

run command, the inverter gets ready to run and outputs an AX2 signal ("Run 

command entered"). 

Entering an RE signal ("Enable run commands") when the inverter is ready for 

running starts the inverter to run. 
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Typical operation sequence of RE 
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Turning this terminal command ON supplies a DC current to the motor in a 

stopped state in order to generate heat, preventing dew condensation. 

� Refer to J21. 
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With the terminal command ISW50 or ISW60 assigned, the inverter controls the 

magnetic contactor that switches the motor drive source between the commercial 

power and the inverter output according to the integrated sequence. 

This control is effective when not only ISW50 or ISW60* has been assigned to 

the input terminal but also the SW88 and SW52-2 signals have been assigned to 

the output terminals. (It is not essential to assign the SW52-1 signal.) 

* The ISW50 or ISW60 should be selected depending upon the frequency of the 

commercial power; the former for 50 Hz and the latter for 60 Hz. 

� For details about SW88 and SW52-2 ("Switch motor drive source between 

commercial power and inverter output"), refer to E20 to E27. 

For details of these commands, refer to the circuit diagrams and timing schemes 

on the following pages. 
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Circuit Diagram and Configuration 
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Timing Scheme 

Switching from inverter operation to commercial-power operation 

ISW50/ISW60: ON → OFF 

!("� ���������
���
�
	�
�������
�5����������
����!)
������
��+:N��5��"�

!-"� ���������
���	�������������
������������
��������
������
����������������������
������

5����������
�����

!/"� +���������
���������	�����
���
���������	���
��
(�!C�-�����K�
�����	������������(/"#�
���

�
���������	
����������
���������
������5@��

 

Switching from commercial-power operation to inverter operation 

ISW50/ISW60: OFF → ON 
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Selection of Commercial Power Switching Sequence 

J22 specifies whether or not to automatically switch to commercial-power 

operation when an inverter alarm occurs. 
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Examples of Sequence Circuits 
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Turning the STZ ON clears the frequency increase or decrease from the 

"Multistep frequency + UP/DOWN control." (This command merely clears the 

increase or decrease so that the reference frequency may not come to be 0 Hz.) 

� Refer to F01 and H61. 
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The CRUN-M1 enables the inverter to count the cumulative run time of motor 1 

even when it is driven by commercial power (not by the inverter). 

When the CRUN-M1 is ON, the inverter judges that motor 1 is driven by 

commercial power and counts the run time of the motor. 
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The CLC disables the customizable logic temporarily. Use it to run the inverter 

without using the customizable logic circuit or timers for maintenance or other 

purposes. 
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Assigning CLTC to any of the general-purpose digital input terminals and 

turning it ON resets all of the general-purpose timers and counters in the 

customizable logic. Use this command when the timings between the external 

sequence and the internal customizable logic do not match due to a momentary 

power failure or other reasons so that resetting and restarting the system is 

required. 
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The FR2/FR1 switches between the run command source selected by Run 

command (FWD and REV) and the one selected by Run command 2 (FWD2 and 

REV2). 
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Turning the FWD2 ON runs the motor in the forward direction; turning it OFF 

decelerates it to a stop. 
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Turning the REV2 ON runs the motor in the reverse direction; turning it OFF 

decelerates it to a stop. 
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Turning the FWD ON runs the motor in the forward direction; turning it OFF 

decelerates it to a stop. 
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Turning the REV ON runs the motor in the reverse direction; turning it OFF 

decelerates it to a stop. 
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Use this when no function is to be assigned to general-purpose, digital input 

terminals or the customizable logic function disables terminal functions. 
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Turning the FS ON uses the flowrate sensor as a flowrate switch for detecting 

the dry pump or the end of curve. 

� Refer to J163 through J166. 
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Turning the FRC ON activates the filter clogging prevention to run the motor in 

the forward and reverse directions repeatedly according to the reverse rotation 

running time (J194). 

� Refer to J188 through J196. 
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The PID2/1 switches between PID control 1 (J101 through J131) and PID control 

2 (J201 through J231). 

� Refer to J101 through J131 and J201 through J231. 

 

�� %+���,�����������(��**�!�����"���������(��(����@��
���

Turning the FMS this terminal command ON switches to the fire mode to be 

used in an emergency, in which the inverter runs the motor at the 

predetermined speed. 

� Refer to H116 through H121. 
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� PID multistep command 

-- PID-SS1, PID-SS2 (Function code data = 171, 172) 

Turning the PID-SS1 and PID-SS2 ON/OFF selectively switches the PID 

multistep commands (preset by J136 through J138) in three steps. This 

command is available for both PID control 1 and PID control 2. 

� Refer to J136 through J138. 
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Turning the EPID-SS1 and EPID-SS2 ON/OFF selectively switches the external 

PID multistep commands (preset by J551 through J553) in three steps. 

� Refer to J550 through J553. 
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Turning the TMC ON cancels timer operation. 

� Refer to T01 through T19. 
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Turning the TM1 to TM4 ON/OFF selectively enables timers 1 to 4, as listed 

below.. 

� Refer to T01 through T19. 
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Turning the EPID1-ON ON enables external PID control 1. 

� Refer to J501. 
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Turning the %/EPID1 ON switches from external PID control 1 to manual 

commands (running at the frequency selected from the keypad or analog input). 
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� Refer to J540. 
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The EPID1-IVS switches the output signal of external PID control 1 between 

normal and inverse operations. 
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Turning the EPID1-RST ON resets the integral and differential terms of the PID 

processor of external PID control 1. 

� Refer to J501 through J540. 
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When the EPID1-HLD is ON, the inverter holds the integral term of the PID 

processor of external PID control 1. 

� Refer to J501 through J540. 
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Turning the EPID2-ON ON enables external PID control 2. 

� Refer to J601. 
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Turning the %/EPID2 ON switches from external PID control 2 to manual 

commands (running at the frequency selected from the keypad, analog input, or 

PID control 1). 
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� Refer to J601 to J640. 
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The EPID2-IVS switches the output signal of external PID control 2 between 

normal and inverse operations. 

 

�� #������-�������� 73�����$������(�(���������������!�������

**�������������"���������(��(����@�3����

Turning the EPID2-RST ON resets the integral and differential terms of the PID 

processor of external PID control 2. 

� Refer to J601 through J640. 
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When the EPID2-HLD is ON, the inverter holds the integral term of the PID 

processor of external PID control 1. 

� Refer to J601 through J640. 
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Turning the EPID3-ON ON enables external PID control 3. 

� Refer to J651. 
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Turning the %/EPID3 ON switches from external PID control 3 to manual 

commands (running at the frequency selected from the keypad, analog input, 

PID control 1 or 2). 
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� Refer to J651 to J690. 
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The EPID3-IVS switches the output signal of external PID control 3 between 

normal and inverse operations. 
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Turning the EPID3-RST ON resets the integral and differential terms of the PID 

processor of external PID control 3. 

� Refer to J651 through J690. 
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When the EPID3-HLD is ON, the inverter holds the integral term of the PID 

processor of external PID control 3. 

� Refer to J651 through J690. 
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Refer to the description of F07. 
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Refer to the description of F40. 
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E20 through E24 and E27 assign output signals (listed on the following pages) to 

general-purpose, programmable output terminals, [Y1] to [Y4], [Y5A/C] and 

[30A/B/C]. 

These function codes can also switch the logic system between normal and 

negative to define how the inverter interprets the ON or OFF state of each 

terminal. The factory default setting is normal logic system "Active ON." 

Terminals [Y1] to [Y4] are transistor outputs and terminals [Y5A/C] and 

[30A/B/C] are relay contact outputs. In normal logic, if an alarm occurs, the relay 

will be energized so that [30A] and [30C] will be closed, and [30B] and [30C] 

opened. In negative logic, the relay will be deenergized so that [30A] and [30C] 

will be opened, and [30B] and [30C] closed. This may be useful for the 

implementation of failsafe power systems. 
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The tables given on the following pages list functions that can be assigned to 

terminals [Y1] to [Y4], [Y5A/C], and [30A/B/C]. 

The descriptions are, in principle, arranged in the numerical order of assigned 

data. However, highly relevant signals are collectively described where one of 

them first appears. Refer to the function codes or signals in the "Related function 

codes/signals (data)" column, if any. 
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Explanations of each function are given in normal logic system "Active ON." 
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These output signals tell the external equipment that the inverter is running at 

a starting frequency or higher. 

If assigned in negative logic (Active OFF), these signals can be used to tell the 

"Inverter being stopped" state. 
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Under vector control, both RUN and RUN2 come ON also when zero speed 

control or servo-lock function is enabled. 
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These output signals come ON when the difference between the output frequency 

(detected speed) and reference frequency (reference speed) comes within the 

frequency arrival hysteresis width specified by E30. 

� Refer to E30. 
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This output signal comes ON when the output frequency (detected speed) 

exceeds the frequency detection level specified by E31, and it goes OFF when the 

output frequency (detected speed) drops below the "Frequency detection level 

(E31) - Hysteresis width (E32)." 

� Refer to E31 and E32. 

 

�� B�(��9����$��(������(�� �9���������!!�(��**�
����"���������(��(����@�
��

This output signal comes ON when the DC link bus voltage of the inverter drops 

below the specified undervoltage level, and it goes OFF when the voltage exceeds 

the level. 

When this signal is ON, the inverter cannot run even if a run command is given. 

This signal is ON also when the undervoltage protective function is activated so 

that the motor is in an abnormal stop state (e.g., tripped). 
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The output signal IOL comes ON when the inverter is limiting the output 

frequency by activating any of the following actions (minimum width of the 

output signal: 100 ms). The output signal IOL2 comes ON when any of the 

following output limiting operation continues for 20 ms or more. 

• Torque limiting (F40, F41, E16 and E17, Maximum internal value) 

• Current limiting by software (F43 and F44) 

• Instantaneous overcurrent limiting by hardware (H12 = 1) 

• Automatic deceleration (Anti-regenerative control) (H69) 
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This output signal is ON either during continuous running after a momentary 

power failure or during the period from when the inverter detects an 

undervoltage condition and shuts down its output until the completion of a 

restart sequence (until the output reaches the reference frequency). 

� Refer to F14. 
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This output signal is used to issue a motor overload early warning that enables 

you to take an corrective action before the inverter detects a motor overload 

alarm OL1 and shuts down its output. 

� Refer to E34. 
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This output signal comes ON when the inverter becomes ready to run by 

completing hardware preparation (such as initial charging of DC link bus 

capacitors and initialization of the control circuit) and no protective functions are 

activated. 

 

■� %+���,�������(��9����"����)��+���������������!�+�����(���9�������"�!"���

**����������������(����������"���������(��(����@������3����(��
��

Assigning these output signals to transistor output terminals [Y1], [Y2], [Y3] and 

[Y4] enables the terminal command ISW50 or ISW60 that controls the magnetic 

contactor for switching the motor drive source between the commercial power 

and the inverter output according to the integrated sequence. 

� Refer to E01 through E07 (data = 40 and 41).�
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In response to a run command FWD, this output signal controls the magnetic 

contactor on the commercial-power supply side. It comes ON when the inverter 

receives a run command and it goes OFF after the motor decelerates to stop with 

a stop command received. 

This signal immediately goes OFF upon receipt of a coast-to-stop command or 

when an alarm occurs. 
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When the stage is shifted in pattern operation, the inverter issues a one-shot ON 

signal (100 ms), telling the shift of the stage. 

� Refer to C21 through C28. 
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Upon completion of all stages (1 to 7) in pattern operation, the inverter issues a 

one-shot ON signal (100 ms), telling the completion of all stages. 

� Refer to C21 through C28. 
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With the combination of STG1, STG2 and STG4, the inverter outputs the current 

operating stage. 

� Refer to C21 through C28. 

#��������%����	���

���'���������

���%�������	����

F�O�� F�O�� F�O��

F��'���� �8� ���� ����

F��'���� ���� �8� ����

F��'���� �8� �8� ����

F��'��"� ���� ���� �8�

F��'���� �8� ���� �8�

F��'��)� ���� �8� �8�

F��'��*� �8� �8� �8�

�

The inverter issues no signal from any of these terminals when a pattern 

operation is not carried out (no stage is selected). 
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With the cooling fan ON/OFF control enabled (H06 = 1), this output signal is ON 

when the cooling fan is in operation, and OFF when it is stopped. This signal can 

be used to make the cooling system of peripheral equipment interlocked for an 

ON/OFF control. 

� Refer to H06. 
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This output signal comes ON when auto resetting (resetting alarms 

automatically) is in progress. 

� Refer to H04 and H05. 
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Assigning this output signal to an inverter's output terminal and connecting the 

terminal to a digital input terminal of peripheral equipment via the RS-485 

communications link or the fieldbus, allows the inverter to send commands to the 

peripheral equipment. 

The universal DO can be used as an output signal independent of the inverter 

operation. 

� For the procedure for access to Universal DO via the RS-485 

communications link or fieldbus, refer to the respective instruction manual. 
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This output signal is used to issue a heat sink overheat early warning that 

enables you to take a corrective action before an overheat trip OH1 actually 

happens. 

This signal comes ON when the temperature of the heat sink exceeds the 

"overheat trip temperature minus 5°C," and it goes OFF when it drops down to 

the "overheat trip temperature minus 8°C." 
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This output signal comes ON when it is judged that the service life of any one of 

capacitors (DC link bus capacitors and electrolytic capacitors on the printed 

circuit boards), cooling fan, and real-time clock battery (option) has expired. 

This signal should be used as a guide for replacement of these parts. If this signal 

comes ON, use the specified maintenance procedure to check the service life of 

these parts and determine whether the parts should be replaced or not. 

� Refer to H42. 
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This output signal comes ON when an analog input used as a frequency 

command source is in a reference loss state (as specified by E65) due to a wire 

break or a weak connection. This signal goes OFF when the normal operation 

under the analog input is resumed. 

� Refer to E65. 
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This output signal comes ON when overload prevention control is activated. The 

minimum ON-duration is 100 ms.  

� Refer to H70. 
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This output signal comes ON when the output current of the inverter exceeds the 

level specified by E34 (Current detection (Level)) for the period specified by E35 

(Current detection (Timer)). The minimum ON-duration is 100 ms.  

� Refer to E34 and E35. 
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Assigning this output signal enables PID control to output absolute-value alarm 

or deviation alarm. 

� Refer to J121 through J124 and J221 through J225. 
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This output signal comes ON when PID control is enabled ("Cancel PID control" 

(Hz/PID) = OFF) and a run command is ON. 

� Refer to J101 and J201. 
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This output signal is ON when the inverter is stopped due to the slow flowrate 

stop function under PID control.) 

� Refer to J149 through J160 and J249 through J260. 

 

�� <�+��"�!"�����2"��(������(�**����
���"���������(��(����@�����

This output signal comes ON when the torque value calculated by the inverter or 

torque command drops below the level specified by E80 (Low torque detection 

(Level)) for the period specified by E81 (Low torque detection (Timer)). The 

minimum ON-duration is 100 ms.  

� Refer to E80 and E81. 
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This output signal comes ON when the inverter switches from local to remote 

mode. 

� For details of switching between remote and local modes, refer to Chapter 5, 

Section 5.5.4 "Remote and local modes." 
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This output signal comes ON the moment the inverter is ready to run after 

receipt of a run command. 

� Refer to E01 through E07, Function code data = 38. 
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Even when the PTC thermistor on the motor detects an overheat, the inverter 

turns this signal ON and continues to run, without entering the alarm OH4 state. 

This feature applies only when H26 data is set to "2." 
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This output signal comes ON when the inverter detects that the input current to 

terminal [C1] drops below 2 mA interpreting it as the terminal [C1] wire broken. 
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Once the inverter's cumulative run time or the startup times for the motor 1 

exceeds the previously specified count, this output signal comes ON. 

� Refer to H44, H78 and H79. 
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This output signal comes ON when both the FAR (Frequency arrival signal) and 

FDT (Frequency detected) come ON. (The FARFDT is an AND condition signal of 

the FAR and FDT.) 
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This output signal comes ON in fire mode. 

� Refer to H116 through H121. 
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This output signal comes ON when a light alarm occurs. 

� Refer to H181 through H184. 
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This output signal comes ON if any of the protective functions is activated and 

the inverter enters Alarm mode. 
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This output signal comes ON when an error is detected in the Enable circuit. 

As necessary, make use of DECF in wiring that feeds back the DECF-assigned 

transistor output of the inverter to the reset input of an upper safety relay unit in 

order to turn the Enable command OFF and shut down the inverter output. 
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This output signal comes ON when Enable inputs to terminals [EN1] and [EN2] 

are OFF. 

*1 These signals do not guarantee the detection of all signal alarms. (Compliant 

with EN ISO13849-1 PL = d Cat. 3) 
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√: The output level is determined independent of the states. 

*2 To use this function, it is necessary to set the software parameter to 

DECF/ENOFF = 101/102 (negative logic). 

*3 Safe Torque OFF (STO) defined by IEC61800-5-2. 

*4 If either one of Enable inputs to [EN1] and [EN2] is OFF, an alarm (ECF) occurs. 

(If the status is kept exceeding 50 ms, it is judged as mismatch.) This alarm can 

be removed only by restarting the inverter. 
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With the combination of TMD1 to TMD4, the inverter outputs the current state 

of timer operation. 

� Refer to T01 through T19. 
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This output signal comes ON when PID control 2 is selected. 

� Refer to J101 and J201. 
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This output signal comes ON when a PID1 alarm occurs. 

� Refer to J121, J122, and J124. 
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This output signal comes ON when a feedback (PV) level error occurs. 

� Refer to J127 through J131. 
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This output signal comes ON when a PID2 alarm occurs. 

� Refer to J221 through J225. 
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This output signal comes ON when a feedback (PV) level error occurs. 

� Refer to J227 through J231. 
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These signals come ON when external PID control 1 to 3 are selected, 

respectively. 

� Refer to J501, J601, and J651. 
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These signals are duty output of external PID control 1 to 3. 

� Refer to J501, J601, and J651. 
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These signals come ON when external PID control 1 to 3 are activated, 

respectively. 

� Refer to J501, J601, and J651. 
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These signals come ON when external PID1 to PID3 alarms occur with external 

PID control 1 to 3 selected. 

� Refer to J521, J522, J524, J621, J622, J624, J671, J672, and J674. 
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These signals come ON when a feedback (PV) level error occurs when external 

PID control 1 to 3 are selected, respectively. 

� Refer to J529 through J531, J629 through J631, and J679 through J681. 
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E30 specifies the detection level (hysteresis width) for the "Frequency (speed) 

arrival signal" FAR. 
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- Data setting range: 0.0 to 10.0 (Hz) 

The operation timings of each signal are as shown below. 
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When the output frequency (estimated/detected speed) exceeds the frequency 

detection level specified by E31, the "Frequency (speed) detected signal" comes 

ON; when it drops below the "Frequency detection level minus Hysteresis width 

specified by E32," it goes OFF. 
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These function codes define the detection level and time for the "Motor overload 

early warning" OL and "Current detected" ID. 
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- Data setting range 

 Operation level: OFF (Disable), 1 to 150% of inverter rated current 

 Motor characteristics 1: Enable (For a general-purpose motor with 

shaft-driven cooling fan� 

  2: Enable (For an inverter-driven motor, non-ventilated 

motor, or motor with separately powered cooling fan� 
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The OL signal is used to detect a symptom of an overload condition (alarm code 

OL1) of the motor so that the user can take an appropriate action before the 

alarm actually happens. 

The OL signal turns ON when the inverter output current exceeds the level 

specified by E34. In typical cases, set E34 data to 80 to 90% against F11 data 

(Electronic thermal overload protection for motor 1, Overload detection level). 

Specify also the thermal characteristics of the motor with F10 (Select motor 

characteristics) and F12 (Thermal time constant). 
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When the inverter output current exceeds the level specified by E34 for the 

period specified by E35, the ID signal turns ON, respectively. When the output 

current drops below 90% of the rated operation level, the ID turns OFF. (The 

minimum ON-duration is 100 ms.) 

�
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E61, E62, and E63 define the function of the terminals [12], [C1], and [V2], 

respectively. 

There is no need to set up these terminals if they are to be used for frequency 

command sources. 
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E64 specifies how to save the reference frequency specified in digital formats by 

the  /  /  /  keys on the keypad as shown below. 
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When the analog frequency command (setting through terminal [12], [C1], or 

[V2]) has dropped below 10% of the reference frequency within 400 ms, the 

�����
���	��������
��
�
�������
�������������
����������������������
4��������
�
�������
��


	���
�
�� �
� 
��� ���������� ��
�������� ��� 
��� ��
�
� �	�������� ��� $0.� 

� 
��� ����������

����������� � Refer to E20 through E24 and E27 (data = 33). 

When the frequency command level (in voltage or current) returns to a level 

higher than that specified by E65, the inverter presumes that the broken wire 

has been fixed and continues to run following the frequency command. 

�

 

In the diagram above, f1 is the level of the analog frequency command sampled 

at any given time. The sampling is repeated at regular intervals to continually 

monitor the wiring connection of the analog frequency command. 

- Data setting range: Decel (Decelerate to stop) 

  20 to 120 % 

  OFF (Cancel) 
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E80 and E81 specify the operation level and the timer for the output signal U-TL, 

respectively. 
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This output signal comes ON when the torque value calculated by the inverter or 

torque command drops below the level specified by E80 (Low torque detection 

(Level)) for the period specified by E81 (Low torque detection (Timer)). The 

signal turns OFF when the calculated torque exceeds "the level specified by E80 

plus 5% of the motor rated torque." The minimum ON-duration is 100 ms. 

�

 

In the inverter’s low frequency operation, as a substantial error in torque 

calculation occurs, no low torque can be detected within the operation range at 

less than 20% of the base frequency (F04). (In this case, the result of recognition 

before entering this operation range is retained.) 

The U-TL signal goes off when the inverter is stopped. 

Since the motor parameters are used in the calculation of torque, it is 

recommended that auto-tuning be applied by function code P04 to achieve higher 

accuracy. 

 

541%�544� � 3���������	?� �	��������

3���������.5& �	�������� �5
#
�����0������0�36�




�
For details about the configuration of terminals [FWD] and [REV], refer to the 

descriptions of E01 to E07. 

When [FWD] or [REV] is ON, it is not possible to change the E98 or E99 data, 

respectively. 
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These function codes enable the inverter to jump over three different points on 

the output frequency in order to skip resonance caused by the motor speed and 

natural frequency of the driven machinery (load). 

- When the inverter is increasing the reference frequency, the moment the 

reference frequency reaches the bottom of the jump frequency band, the 

inverter keeps the output at that bottom frequency. When the reference 

frequency exceeds the upper limit of the jump frequency band, the internal 

reference frequency takes on the value of the reference frequency. When the 

inverter is decreasing the reference frequency, the situation will be reversed. 

- When more than two jump frequency bands overlap, the inverter actually 

takes the lowest frequency within the overlapped bands as the bottom 

frequency and the highest as the upper limit. Refer to the figure on the lower 

right. 

�
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Specify the center of the jump frequency band. 

- Data setting range: 0.0 to 120.0 (Hz) (Setting to 0.0 results in no jump 

frequency band.) 
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Specify the jump frequency hysteresis width. 

- Data setting range: 0.0 to 30.0 (Hz) (Setting to 0.0 results in no jump frequency 

band.) 
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��� specify 15 frequencies to apply when switching frequencies by 

turning terminal commands SS1, SS2, SS4 and SS8 ON or OFF selectively, as 

listed below. 

Using this feature requires assigning SS1, SS2, SS4 and SS8 ("Select multistep 

frequency") to digital input terminals (data = 0, 1, 2, and 3) with E01 to E07 

beforehand. 
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- Data setting range: 0.00 to 120.00 (Hz) 
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The combination of SS1, SS2, SS4 and SS8 and the selected frequencies are as follows. 

���� ���� ���� ���� F��������
��D����4���������

���� ���� ���� ���� ��(����(�������	���%�
��D����4�;�

���� ���� ���� �8� �0���$���	���%�
��D����4����

���� ���� �8� ���� �0)��$���	���%�
��D����4����

���� ���� �8� �8� �0*��$���	���%�
��D����4����

���� �8� ���� ���� �0-��$���	���%�
��D����4�"��

���� �8� ���� �8� �0/��$���	���%�
��D����4����

���� �8� �8� ���� ��0��$���	���%�
��D����4�)��

���� �8� �8� �8� �����$���	���%�
��D����4�*��

�8� ���� ���� ���� �����$���	���%�
��D����4�-��

�8� ���� ���� �8� �����$���	���%�
��D����4�/��

�8� ���� �8� ���� ��"��$���	���%�
��D����4��0��

�8� ���� �8� �8� �����$���	���%�
��D����4�����

�8� �8� ���� ���� ��)��$���	���%�
��D����4�����

�8� �8� ���� �8� ��*��$���	���%�
��D����4�����

�8� �8� �8� ���� ��-��$���	���%�
��D����4��"��

�8� �8� �8� �8� ��/��$���	���%�
��D����4�����

�� 9������������������������&���
�9���
��
������&���
��
�����
�+� �	+"�����&���
��
�����
�)� '*	"���
�

������
�����
�����
����%
�����������������&���
��
�����
���

 

��C,���� 7������������(���)��(��	������@��.��

Multistep frequency commands (15 steps) can also be used for a manual speed 

command. 
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C21 specifies the mode of a pattern operation in which the inverter 

automatically runs the motor according to the preset running period, rotation 

direction, acceleration/deceleration time and reference frequency. 

To use this function, set both F01 (Frequency command 1) and C30 (Frequency 

command 2) to "10" (Pattern operation). 

The following three pattern operation modes are available. 
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C21 = 0
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Forward 

direction

Output 

frequency

Reverse 

direction

End of a single cycle

C21 = 1
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C22 to C28 configure stages 1 to 7, respectively, by setting the run time, motor 

rotation direction and acceleration/deceleration time for each stage. 

The inverter runs in the order of stages 1 to 7 (in the order of C22 to C28). 
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(*) The number of significant figures for the run time is 3. Upper three digits 

can be set. 

�

Setting the run time at "0.00 s" skips the corresponding stage to the next one. 

Reference frequencies to be applied in a pattern operation are multistep 

frequencies 1 to 7 (C05 to C11) assigned to stages 1 to 7, respectively, as listed 

below. Specify multistep frequencies with C05 to C11. 
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�  Pattern Operation Configuration Example 
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The above configuration example produces the operation shown in the chart 

below. 
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Note:  Entry of a reverse rotation command with the  key or terminal [REV] 

cancels the run command and produces no inverter operation. The rotation 

direction should be specified by the data of C21 to C28. 

Note:  When an pattern operation is commanded via input terminals, the 

self-hold function of a run command does not work. Use an alternate switch if 

necessary. 

Note:  After completion of a cycle of pattern operation, the inverter decelerates to 

a stop with the deceleration time specified by F08 (Deceleration time 1). 

 

�

�"
� � 	������������������� �5
#
��������6�




�

For details of frequency command 2, refer to the description of F01. 
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You can adjust the gain, polarity, filter time constant, and offset which are 

applied to analog inputs (voltage inputs to terminals [12] and [V2], and current 

input to terminal [C1]). 

Adjustable items for analog inputs 
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C31, C36 or C41 configures an offset for an analog voltage/current input. The 

offset also applies to signals sent from the external equipment. 

- Data setting range: -5.0 to +5.0 (%) 
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C33, C38 or C43 configures a filter time constant for an analog voltage/current 

input. The larger the time constant, the slower the response. Specify the proper 

filter time constant taking into account the response speed of the machine (load). 

If the input voltage fluctuates due to line noises, increase the time constant. 

- Data setting range: 0.00 to 5.00 (s) 



�

��������	
����
�����������

������

������������	
���	����

C35 and C45 configure the input range for analog input voltage. 
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C40 specifies the input range of terminal [C1] (analog input current). 
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C53 switches the reference frequency sourced by frequency command 1 (F01) 

between normal and inverse. 

� For details, refer to E01 through E07 (data = 21) for the terminal command 

IVS ("Switch normal/inverse operation"). 
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C55 specifies a bias value to apply to terminal [12] input of reference frequency 2, 

analog input monitor and PID control input. For details, refer to the description 

of F01. 
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C56 specifies a bias base point for Reference frequency 2 and analog input 

monitor terminal [12]. For details, refer to the description of F01. 
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C58 specifies the display unit for analog input monitor, PID control commands 

and feedback amounts on terminal [12]. 

The specified display unit appears when analog input monitor, SV and PV are 

displayed on the main or sub monitor. 
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Setting up an analog input monitor for terminal [12] 

1) Input monitor 

 Set E61 (Terminal [12] extended function) to "20." 

2) Display section 

 Set any of K10 (Main monitor display), K16 (Sub monitor 1 display) and K17 

(Sub monitor 2 display) to "27" (Analog input monitor). 

 For details, refer to Chapter 5, Section 5.5.1 "Monitoring the running status." 

3) Display unit 

 Select the desired display unit with C58. 

4) Scale 

- Maximum scale (C59): Set a physical quantity to be displayed when the 

analog input value is 100%. 

- Minimum scale (C60): Set a physical quantity to be displayed when the 

analog input value is 0%. 
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C59 and C60 specify the maximum and minimum scales to display 

easy-to-understand physical quantity converted from analog input on terminal 

[12]. 

- Data setting range: -999.00 to 0.00 to 9990.00 for maximum and minimum 

scales 
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Example: To detect 0 to 30 kPa with 1 to 5 V output of the pressure sensor 

1) Input monitor 

 Set E61 (Terminal [12] extended function) to "20." 

2) Gain 

 To interpret 5V as 100%, set the gain to 200% (C32 = 100%, C34 = 50%). 

3) Scale 

- Maximum scale (C59): Set 30.0 to be displayed when the analog input value 

on terminal [12] is 100%. 

- Minimum scale (C60): Set -7.5 to be displayed when the analog input value 

on terminal [12] is 0%. 

*The display unit should be selected with C58. 
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C61 specifies a bias value to Reference frequency 2 and analog input monitor 

terminal [C1]. For details, refer to the description of F01. 
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C62 specifies a bias base point for Reference frequency 2 and analog input 

monitor terminal [C1]. For details, refer to the description of F01. 
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C64 specifies the display unit for analog input monitor, PID control commands 

and feedback amounts on terminal [C1]. 

The specified display unit appears when analog input monitor, SV and PV are 

displayed on the main or sub monitor. 
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Setting up an analog input monitor for terminal [C1] 

1) Input monitor 

 Set E62 (Terminal [C1] extended function) to "20." 

2) Display section 

 Set any of K10 (Main monitor display), K16 (Sub monitor 1 display) and K17 

(Sub monitor 2 display) to "27" (Analog input monitor). 

 For details, refer to Chapter 5, Section 5.5.1 "Monitoring the running status." 

3) Display unit 

 Select the desired display unit with C64. 

4) Scale 

- Maximum scale (C65): Set a physical quantity to be displayed when the 

analog input value is 100%. 

- Minimum scale (C66): Set a physical quantity to be displayed when the 

analog input value is 0%. 
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C65 and C66 specify the maximum and minimum scales to display 

easy-to-understand physical quantity converted from analog input on terminal 

[C1]. 

- Data setting range: -999.00 to 0.00 to 9990.00 for maximum and minimum 

scales 
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Example: To detect 0 to 30 kPa with 4 to 20 mA output of the pressure sensor 

1) Input monitor 

 Set E62 (Terminal [C1] extended function) to "20." 

2) Scale 

- Maximum scale (C65): Set 30.0 to be displayed when the analog input value 

on terminal [C1] is 100%. 

- Minimum scale (C66): Set 0 to be displayed when the analog input value on 

terminal [C1] is 0%. 

*The display unit should be selected with C64. 
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C67 specifies a bias value to Reference frequency 2 and analog input monitor 

terminal [V2]. For details, refer to the description of F01. 
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C68 specifies a bias base point for Reference frequency 2 and analog input 

monitor terminal [V2]. For details, refer to the description of F01. 
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C70 specifies the display unit for analog input monitor, PID control commands 

and feedback amounts on terminal [V2]. 

The specified display unit appears when analog input monitor, SV and PV are 

displayed on the main or sub monitor. 
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Setting up an analog input monitor for terminal [V2] 

1) Input monitor 

 Set E63 (Terminal [V2] extended function) to "20." 

2) Display section 

 Set any of K10 (Main monitor display), K16 (Sub monitor 1 display) and K17 

(Sub monitor 2 display) to "27" (Analog input monitor). 

 For details, refer to Chapter 5, Section 5.5.1 "Monitoring the running status." 

3) Display unit 

 Select the desired display unit with C70. 

4) Scale 

- Maximum scale (C71): Set a physical quantity to be displayed when the 

analog input value is 100%. 

- Minimum scale (C72): Set a physical quantity to be displayed when the 

analog input value is 0%. 
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C71 and C72 specify the maximum and minimum scales to display 

easy-to-understand physical quantity converted from analog input on terminal 

[V2]. 

- Data setting range: -999.00 to 0.00 to 9990.00 for maximum and minimum 

scales 
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Example: To detect 0 to 30 kPa with 1 to 5 V output of the pressure sensor 

1) Input monitor 

 Set E63 (Terminal [V2] extended function) to "20." 

2) Gain 

 To interpret 5V as 100%, set the gain to 200% (C32 = 100%, C34 = 50%). 

3) Scale 

- Maximum scale (C71): Set 30.0 to be displayed when the analog input value 

on terminal [V2] is 100%. 

- Minimum scale (C72): Set 0 to be displayed when the analog input value on 

terminal [V2] is 0%. 

*The display unit should be selected with C70. 
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P01 specifies the number of poles of the motor. Enter the value given on the 

nameplate of the motor. This setting is used to display the motor speed on the 

LCD monitor and to control the speed (refer to E43). The following expression is 

used for the conversion. 
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- Data setting range: 2 to 22 (poles) 
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P02 specifies the rated capacity of the motor. Enter the rated value given on the 

nameplate of the motor. 
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P03 specifies the rated current of the motor. Enter the rated value given on the 

nameplate of the motor. 

- Data setting range: 0.00 to 2000.00 (A) 
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The inverter automatically detects the motor constants and saves them as 

parameters in its internal memory. Basically, no tuning is required as long as a 

standard motor is used with standard connection with the inverter.  

There are two types of auto-tuning as listed below. Select appropriate one 

considering the limitations in your equipment and control mode. 
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� For details of auto-tuning, refer to the Chapter 4 "Preparation and Test 

Run." 
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Long run under "Dynamic torque vector control" or "Slip compensation control" 

causes motor temperature change, varying the motor parameters. This changes 

the motor speed compensation amount, resulting in motor speed deviation from 

the initial rpm. 

Enabling online tuning (P05 = 1) identifies motor parameters covering the motor 

temperature change to decrease the motor speed fluctuation. 

To perform online tuning enabled with P05, set P04 (Auto-tuning) to "2." 
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P06 through P08 specify no-load current, %R1 and %X, respectively. Obtain the 

appropriate values from the test report of the motor or by calling the motor 

manufacturer. 

Performing auto-tuning automatically sets these parameters. 
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Enter the value obtained from the motor manufacturer. 
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Enter the value calculated by the following expression. 
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where, 

R1: Primary resistance of the motor (Ω) 

Cable R1: Resistance of the output cable (Ω) 

V: Rated voltage of the motor (V) 

I: Rated current of the motor (A) 
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Enter the value calculated by the following expression. 
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where, 

X1: Primary leakage reactance of the motor (Ω) 

X2: Secondary leakage reactance of the motor (converted to primary) (Ω) 

XM: Exciting reactance of the motor (Ω) 

Cable X: Reactance of the output cable (Ω) 

V: Rated voltage of the motor (V) 

I: Rated current of the motor (A) 
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P10 determines the response time for slip compensation. Basically, there is no 

need to modify the default setting. If you need to modify it, consult your IMO. 

� For details about slip compensation control, refer to the description of F42. 
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P12 specifies rated slip frequency. Obtain the appropriate values from the test 

report of the motor or by calling the manufacturer of the motor. Performing 

auto-tuning automatically sets these parameters. 

• Rated slip frequency: Convert the value obtained from the motor manufacturer 

to Hz using the following expression and enter the 

converted value. 

 (Note: The motor rating given on the nameplate sometimes shows a larger 

value.) 
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� For details about slip compensation control, refer to the description of F42. 
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P99 specifies the type of motor 1 to be used. 
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To select the motor drive control or to run the inverter with the integrated 

automatic control functions such as auto torque boost and torque calculation 

monitoring, it is necessary to specify the motor parameters correctly. 

First select the Fuji standard motors 8-series with P99, next specify the motor 

rated capacity with P02, and then initialize the motor parameters with H03. 

This process automatically configures the related motor parameters (P01, P03, 

P06 through P08, P10, P12, and H46). 

The data of F09 (Torque boost 1), H13 (Restart Mode after Momentary Power 

Failure (Restart time)), and F11 (Electronic thermal overload protection for 

motor 1 (Overload detection level)) depends on the motor capacity, but the 

process stated above does not change them. Specify and adjust the data during a 

test run if needed. 
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This code initializes the current function code data to the factory defaults. To 

change function code H03 data, it is necessary to press  +  keys or  +  

keys (simultaneous keying). 
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Initialize all function code data to the factory defaults. 

�����
����0�	��
��	 	������
���	,1("	.	!/	

Set function codes as follows.  
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� Upon completion of the initialization, the H03 data reverts to "0" (factory 

default).  

� If function code P02 data is set to a value other than the standard nominal 

applied motor rating, data initialization internally converts the specified value 

forcibly to the standard nominal applied motor rating. (See Table B given on 

the last page in Section 5.1 "Function Code Tables.") 

� The motor parameters to be initialized are those regarding the voltage and 

frequency settings below. When the base frequency, rated voltage, and the 

number of poles are different from those of the listed motors, or when 

non-standard motors are used, change the rated current data to that printed 

on the motor nameplate. 
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Initializes the real-time clock (RTC) information set by PRG > 1(Start-up) > 

2(Date/Time) > 1(Adjust). 
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The function codes other than the communication function codes (y codes) are 

initialized. 
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Initializes the customizable logic (U code) data. Any other function code data are 

not initialized. 
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H03 initializes data of the specified function codes to the values required for 

application such as drive control and control objects. Function codes for quick 

setup also change according to application. 

This application-specific initialization is convenient for pump control. 

H03 initializes data of function codes not listed below will be initialized to the 

factory defaults. 

 

When H03 = 71 (Initialize according to application (Compressor )) 
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When H03 = 72 (Initialize according to application (Fan)) 
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The table below lists function codes for quick setup which are subject to 

application-specific initialization. 

Y: Target for quick setup 
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H04 and H05 specify the auto-reset function that makes the inverter 

automatically attempt to reset the tripped state and restart without issuing an 

alarm output (for any alarm) even if any protective function subject to reset is 

activated and the inverter enters the forced-to-stop state (tripped state). 

If the protective function is activated in excess of the times specified by H04, the 

inverter will issue an alarm output (for any alarm) and not attempt to auto-reset 

the tripped state. 

Listed below are the protective functions subject to auto-reset. 
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H04 specifies the number of reset times for the inverter to automatically attempt 

to escape the tripped state. When H04 = 0, the auto-reset function will not be 

activated. 

- Data setting range: OFF (Disable), 1 to 20 (times) 
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- Data setting range: 0.5 to 600.0 (s) 

H05 specifies the reset interval time from when the inverter enters the tripped 

state until it issues the reset command to attempt to auto-reset the state. Refer 

to the timing scheme diagrams below. 

 

<Operation timing scheme> 

• In the figure below, normal operation restarts in the 4th retry. 

�

 

• In the figure below, the inverter fails to restart normal operation within the 

number of reset times specified by H04 (in this case, 3 times (H04 = 3)), and 

issues the alarm output (for any alarm) ALM. 

�

 

The auto-reset operation can be monitored from the external equipment by 

assigning the digital output signal TRY to any of the programmable, output 

terminals [Y1] to [Y4], [Y5A/C], and [30A/B/C] with any of E20 through E24 and 

E27 (data = 26). 
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To prolong the service life of the cooling fan and reduce fan noise during running, 

the cooling fan stops when the temperature inside the inverter drops below a 

certain level while the inverter stops. 

H06 specifies whether to keep running the cooling fan all the time or to control 

its ON/OFF. 
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With the cooling fan ON/OFF control enabled (H06 = 1), this output signal is ON 

when the cooling fan is in operation, and OFF when it is stopped. This signal can 

be used to make the cooling system of peripheral equipment interlocked for an 

ON/OFF control 
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For details, refer to the description of F07. 
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H08 inhibits the motor from running in an unexpected rotational direction due 

to miss-operation of run commands, miss-polarization of frequency commands, 

or other mistakes. 
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H09 specifies the starting mode--whether to enable the auto search for idling 

motor speed to run the idling motor without stopping it. 

The auto search can apply to the restart of the inverter after a momentary power 

failure and the normal startup of the inverter individually. 

If the terminal command STM ("Enable auto search for idling motor speed at 

starting") is assigned to a digital input terminal with any of E01 to E07 (data = 

26), then the combination of the H09 data and the STM status switches the 

starting modes (whether auto search is enabled or disabled). If no STM is 

assigned, the inverter interprets STM as being OFF by default. 



�

��������	
����
�����������

����
�

�	 1('	,)
��
���	�����	��
�	������/	���	
�������	�������	���	

,45�����	��
�	������	���	������	��
��	�����	�
	�
��
���4/ 

The combination of H09 data and the STM status determines whether to 

perform auto search as listed below. 
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When STM is ON, auto search for idling motor speed at starting is enabled 

regardless of the H09/d67 setting.  � Refer to E01 to E07 (data = 26). 

�
�
�

Auto search for idling motor speed 

Starting the inverter (with a run command ON, BX OFF, auto-reset, etc.) with 

STM being ON searches for the idling motor speed for a maximum of 1.2 seconds 

to run the idling motor without stopping it. After completion of the auto search, 

the inverter accelerates the motor up to the reference frequency according to the 

frequency command and the preset acceleration time. 
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- Data setting range: 0.0 to 10.0 (s) 

Auto search for the 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 an enough time for residual voltage to disappear. H49 specifies that 

time (0.0 to 10.0 sec.). 

At the startup triggered by a run command ON, auto search starts with the 

delay specified by H49. Using H49, therefore, eliminates the need of the run 

command timing control when two inverters drive a single motor alternately, 

allow the motor to coast to a stop, and restart it under auto search control at 

each time of inverter switching. 

 



�

��������	
����
�����������

������

��%������$�5�(���6"��������,�(����������3���4�
��

- Data setting range: 0.0 to 10.0 (s) (ROM version earlier than 2000) 

 0.0 to 20.0 (s) (ROM version 2000 or later) 

At the restart after a momentary power failure, at the start by turning the 

terminal command BX ("Coast to a stop") OFF and ON, or at the restart by 

auto-reset, the inverter applies the delay time specified by H46. The inverter will 

not start unless the time specified by H46 has elapsed, even if the starting 

conditions are satisfied. 

�

 

Under auto search control, the inverter searches the motor speed with the 

voltage applied at the motor start and the current flowing in the motor, based on 

the model built with the motor parameters. Therefore, the search is greatly 

influenced by the residual voltage in the motor. 

H46 is available for motor 1 only. 

At factory shipment, H46 data is preset to a correct value according to the motor 

capacity for the general-purpose motor, and basically there is no need to modify 

the data. 

Depending on the motor characteristics, however, it may take time for residual 

voltage to disappear (due to the secondary thermal time constant of the motor). 

In such a case, the inverter starts the motor with the residual voltage remaining, 

which will cause an error in the speed search and may result in occurrence of an 

inrush current or an overvoltage alarm. 

If it happens, increase the value of H46 data and remove the influence of 

residual voltage. (If possible, it is recommended to set the value around two 

times as large as the factory default value allowing a margin.) 
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H11 specifies the deceleration mode to be applied when a run command is turned 

OFF. 
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Refer to the descriptions of F43 and F44. 
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For how to set these function codes (Restart time, Frequency fall rate, 

Continuous running level and Allowable momentary power failure time), refer to 

the description of F14. 
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These function codes specify the PTC (Positive Temperature Coefficient) 

thermistor embedded in the motor. The thermistor is used to protect the motor 

from overheating or output an alarm signal. 

���,����������������������5�(��������������43
��

H26 selects the function operation mode (protection or alarm) for the PTC 

thermistor as shown below. 
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H27 specifies the detection level (expressed in voltage) for the temperature 

sensed by the PTC thermistor. 

- Data setting range: 0.00 to 5.00 (V) 

The alarm temperature at which the overheat protection becomes activated 

depends on the characteristics of the PTC thermistor. The internal resistance of 

the thermistor will significantly change at the alarm temperature. The detection 

level (voltage) is specified based on the change of the internal resistance. 

�

 

Suppose that the internal resistance of the PTC thermistor at the alarm 

temperature is Rp, the detection level (voltage) Vv2 is calculated by the 

expression below. Set the result Vv2
 
to function code H27. 
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Connect the PTC thermistor as shown below. The voltage obtained by dividing 

the input voltage on terminal [C1] with a set of internal resistors is compared 

with the detection level voltage specified by H27. 
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Using the RS-485 communications link (standard/option) or fieldbus (option) 

allows you to issue frequency commands and run commands from a computer or 

PLC at a remote location, as well as monitor the inverter running information 

and the function code data. 

H30 and y98 specify the sources of those commands--"inverter itself" or 

"computers or PLCs via the RS-485 communications link or fieldbus." H30 is for 

the RS-485 communications link; y98 for the fieldbus. 

�

 

Command sources selectable 
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Command sources specified by H30 (Communications link function, Mode 

selection) 
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Command sources specified by y98 (Bus link function, Mode selection) 
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Combination of command sources 
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&�0�J�0�������-��

4/-�J���

�

� For details, refer to the RS-485 Communication User's Manual or the Field 

Bus Option Instruction Manual. 

• When the terminal command LE ("Enable communications link via RS-485 or 

fieldbus") is assigned to a digital input terminal, turning LE ON makes the 

settings of H30 and y98 enabled. When LE is OFF, those settings are disabled 

so that both frequency commands and run commands specified from the 

inverter itself take control. 

 (Refer to the descriptions of E01 through E07, data = 24.) 

 No LE assignment is functionally equivalent to the LE being ON. 
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The inverter has the life prediction function for some parts which measures the 

discharging time or counts the voltage applied time, etc. The function allows you 

to monitor the current lifetime state on the LCD monitor and judge whether 

those parts are approaching the end of their service life. 

The life prediction function can also issue early warning signals if the lifetime 

alarm command LIFE is assigned to any of the digital output terminals by any of 

E20 through E24 and E27. 

The predicted values should be used only as a guide since the actual service life 

is influenced by the ambient temperature and other usage environments. 
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- The discharging time of the DC link bus capacitor depends largely on the 

inverter's internal load conditions, e.g. options attached or ON/OFF of digital 

I/O signals. If actual load conditions are so different from the ones at which the 

initial/reference capacitance is measured that the measurement result falls out 

of the accuracy level required, then the inverter does not perform measuring. 

- The capacitance measuring conditions at shipment are extremely restricted, 

e.g., all input terminals being OFF in order to stabilize the load and measure 

the capacitance accurately. Those conditions are, therefore, different from the 

actual operating conditions in almost all cases. If the actual operating 

conditions are the same as those at shipment, shutting down the inverter 

power automatically measures the discharging time; however, if they are 

different, no automatic measurement is performed. To perform it, put those 

conditions back to the factory default ones and shut down the inverter. For the 

measuring procedure, see [ 1 ] given below. 

- To measure the capacitance of the DC link bus capacitor under ordinary 

operating conditions when the power is turned OFF, it is necessary to set up 

the load conditions for ordinary operation and measure the reference 

capacitance (initial setting) when the inverter is introduced. For the reference 

capacitance setup procedure, see [ 2 ] on the next page. Performing the setup 

procedure automatically detects and saves the measuring conditions of the DC 

link bus capacitor. 

 Setting bit 3 of H98 data to 0 restores the inverter to the measurement in 

comparison with the initial capacitance measured at shipment. 
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- In a machine system where the inverter main power is rarely shut down, the 

inverter does not measure the discharging time. For such an inverter, the 

ON-time counting is provided. If the capacitance measurement is made, the 

inverter corrects the ON-time according to the capacitance measured. 

 The ON-time counting result can be represented as "elapsed time" and 

"remaining time before the end of life." 
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When bit 3 of H98 data is 0, the measuring procedure given below measures the 

capacitance of DC link bus capacitor in comparison with initial one at shipment 

when the power is turned OFF. The measuring result can be displayed on the 

keypad as a ratio (%) to the initial capacitance. 
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• If a potentiometer is connected to terminal [13], disconnect it. 
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capacitance) is 100%. 
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When replacing capacitors on printed circuit boards, clearing or modifying H48 

data is required. For details, refer to the materials for maintenance. 
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 as a guide for 

maintenance timing for parts such as belts. To start the counting over again, e.g. 

after a belt replacement, set the H44 data to "0000." 
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H45 causes the inverter to generate a mock alarm in order to check whether 

external sequences function correctly at the time of machine setup. 

Setting the H45 data to "1" displays mock alarm Err on the LCD monitor. It also 

issues alarm output (for any alarm) ALM (if assigned to a digital output terminal 

by any of E20 to E24 and E27). (Accessing the H45 data requires simultaneous 

keying of "  key +  key.") After that, the H45 data automatically reverts to 

"0," allowing you to reset the alarm. 

Just as data (alarm history and relevant information) of those alarms that could 

occur in running the inverter, the inverter saves mock alarm data, enabling you 

to confirm the mock alarm status. 

To clear the mock alarm data, use H97. (Accessing the H97 data requires 

simultaneous keying of "  key +  key.") H97 data automatically returns to "0" 

after clearing the alarm data. 
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For details, refer to the description of H09. 
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For details, refer to the description of H42. 
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For details, refer to the description of H09. 
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For details, refer to the description of F04. 
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For details, refer to the description of F07. 
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0

0
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Lower limit (existing feature)
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Multistep Freq. 1 Multistep Freq. 2 Multistep Freq. 3

Multistep Freq. 
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Multistep Frequency combined with UP/DOWN control overview (H61 = 106) 

 



�

��������	
����
�����������

���	��

�

9,"� � 8�!�8��������*�������������(� �5
#
��������6�

�

�

For details, refer to the description of F15. 
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H64 specifies the lower limit of frequency to be applied when the current limiter, 

torque limiter, automatic deceleration (anti-regenerative control), or overload 

prevention control is activated. Normally, it is not necessary to change this data. 

- Data setting range: Inherit, 0.0 to 60.0 (Hz) 
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H69 toggles anti-regenerative control on and off. 

In the inverter not equipped with a PWM converter or braking unit, if the 

regenerative energy returned exceeds the inverter's braking capability, an 

overvoltage trip occurs. 

To avoid such an overvoltage trip, enable the automatic deceleration 

(anti-regenerative control) with this function code, and the inverter controls the 

output frequency to keep the braking torque around 0 N·m in both the 

acceleration/deceleration and constant speed running phases. 

The FRENIC-HVAC series of inverters have two braking control modes; torque 

limit control and DC link bus voltage control. Understand the feature of each 

control and select the suitable one. 
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In addition, during deceleration triggered by turning the run command OFF, 

anti-regenerative control increases the output frequency so that the inverter 

may not stop the load depending on the load state (huge moment of inertia, for 

example). To avoid that, H69 provides a choice of cancellation of 

anti-regenerative control to apply when three times the specified deceleration 

time is elapsed, thus decelerating the motor forcibly. 
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- Data setting range: 0.0 to 500.0 (Hz) 

Since increasing the output frequency too much in the torque limit control mode 

is dangerous, the inverter has a torque limiter (Frequency increment limit for 

braking) that can be specified by H76. The torque limiter limits the inverter's 

output frequency to less than "Reference frequency + H76 setting." 

Note that the torque limiter activated restrains the anti-regenerative control, 

resulting in an overvoltage trip in some cases. Increasing the H76 data improves 

the anti-regenerative control capability. 
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- Data setting range: Auto, 0.0 to 50.0 (%) 

H114 specifies the anti-regenerative control operation level under torque limit 

control. The inverter controls the output frequency to keep the braking torque at 

the value specified with H114. When H114 = Auto (factory default), the 

anti-regenerative control starts with the inverter internal fixed value (approx. 

2% to 5%). Do not change the factor default except when necessary. 
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running even when the output frequency drops. 
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This output signal comes ON when the overload prevention control is activated 

and the output frequency changed. 
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Setting the H71 data to "1" enables forced brake control. If regenerative energy 

produced during the deceleration of the motor and returned to the inverter 

exceeds the inverter’s braking capability, an overvoltage trip will occur. The 

forced brake control increases the motor energy loss during deceleration, 

increasing the deceleration torque. 

�����
���&*�� �����	���

0� �	������

��  ������

�

�

���������
�
������������
��
�
�
������
���

��������������������
�
�M��
������
������
�

���
�������������4�����
����

$��������
�����

��
�����������
�
��!��
�7��������
�����
�
�
�#��0L�J�-�
��<"����
���



���������
��
�
�
���
������������
�����������
�
��������
����
�����	������������F(�

 

�

90�� � *����
�!�����!�������������*�������������(

�

�

H72 monitors the inverter alternate-current input power source, and disables 

the inverter operation if it is not established. 
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In cases where the power is supplied via a PWM converter or the inverter is 

connected via the DC link bus, there is no alternate-current input. In such cases, 

set H72 data to "0," otherwise the inverter cannot operate. 
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For details, refer to the description of H69. 
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H77 displays the remaining time before the service life of DC link bus capacitor 

expires in units of ten hours. 

At the time of a printed circuit board replacement, transfer the service life data 

of the DC link bus capacitor to the new board. 

- Data setting range: 0 to 4380 (in units of ten hours, 0 to 43,800 hours) 
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H78 specifies the maintenance interval in units of ten hours. 

The maximum setting is 9999 × 10 hours. 

- Data setting range: OFF (Disable) 

 1 to 9999 (99990 hours, in units of ten hours) 
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When the cumulative motor run time 1 (H94) reaches the setting specified by 

H78, the inverter outputs the maintenance timer signal MNT (if assigned to any 

digital terminal with any of E20 to E24 and E27) to remind the user of the need 

of the maintenance of the machinery. 
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Operating the keypad can display the cumulative run time of the 1st motor. This 

feature is useful for management and maintenance of the machinery. Using H94 

can modify the cumulative run time to the desired value to be used as an 

arbitrary initial data on which the replacement timing of machine parts or 

inverter is based. Specifying "blank" clears the cumulative run time of the motor. 
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Even when a motor is driven by commercial power, not by the inverter, it is 

possible to count the cumulative motor run time 1 (H94) by detecting the 

ON/OFF state of the auxiliary contact of the magnetic contactor for switching to 

the commercial power line. 
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H79 specifies the number of inverter startup times to determine the next 

maintenance timing, e.g., for replacement of a belt. 

Set the H79 and H44 data in hexadecimal. The maximum setting count is 

65,535. 

- Data setting range: OFF (Disable), 1 to 65,535 
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When the startup counter for motor 1 (H44) reaches the number specified by 

H79 (Preset startup count for maintenance (M1)), the inverter outputs the 

maintenance timer signal MNT (if assigned to any digital terminal with any to 

E20 to E24 and E27) to remind the user of the need of the maintenance of the 

machinery. 
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The inverter output current driving the motor may fluctuate due to the motor 

characteristics and/or backlash in the machinery (load). Modifying the H80 data 

adjusts the controls in order to suppress such fluctuation. However, as incorrect 

setting of this gain may cause larger current fluctuation, do not modify the 

default setting unless it is necessary. 

- Data setting range: 0.00 to 1.00 
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These function codes and their data appear on the LCD monitor, but they are 

reserved for particular manufacturers. Do not access them. 
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Using terminal [C1] (current input) enables wire break detection and alarm 

(CoF) issuance. H91 specifies whether to enable the wire break detection, and 

the duration of detection. (The inverter judges an input current of less than 2 mA 

on terminal [C1] as a wire break.) 

- Data setting range: OFF (Disable alarm detection) 

 0.1 to 60.0 s (Detect wire break and issue CoF alarm within 

the time) 
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Refer to the description of F14. 
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Refer to the description of H78. 
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Refer to the descriptions of F20 through F22. 
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H96 specifies a functional combination of "STOP key priority" and "Start check 

function" as listed below. 
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Even when a run command is entered from a digital input terminal or via the 

RS-485 communications link (link operation), pressing the 
 
key forces the 

inverter to decelerate to stop the motor. After that, an Er6 alarm occurs. 

��%������,��=��"�������

For safety, this function checks whether any run command has been turned ON 

or not in each of the following situations. If any has been turned ON, the inverter 

does not start up with alarm code Er6 displayed. 

• When the power to the inverter is turned ON. 

• When the  key is pressed to release an alarm status or when the digital 

input terminal command RST ("Reset alarm") is turned ON. 

• When the run command source is switched by a digital input terminal 

command such as LE ("Enable communications link via RS-485 or fieldbus") or 

LOC ("Select local (keypad) operation"). 
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H97 clears alarm data (alarm history and relevant information) stored in the 

inverter. To clear alarm data, simultaneous keying of "  key +  key" is 

required.�
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H98 specifies whether to enable or disable automatic lowering of carrier 

frequency, input phase loss protection, output phase loss protection, judgment 

threshold on the life of DC link bus capacitor, judgment on the life of DC link bus 

capacitor, DC fan lock detection, and IP21/IP55 switching, in combination (Bit 0 

to Bit 7). 

Automatic lowering of carrier frequency (Bit 0) 

This function should be used for important machinery that requires keeping the 

inverter running. 

Even if a heat sink overheat or overload occurs due to excessive load, abnormal 

ambient temperature, or cooling system failure, enabling this function lowers 

the carrier frequency to avoid tripping (OH1, OH3 or OLU). Note that enabling 

this function results in increased motor noise. 

 

Input phase loss protection (Lin) (Bit 1) 

Upon detection of an excessive stress inflicted on the apparatus connected to the 

main circuit due to phase loss or line-to-line voltage unbalance in the 

three-phase power supplied to the inverter, this protection feature stops the 

inverter and displays an alarm Lin. 
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Output phase loss protection (OPL) (Bit 2)�

Upon detection of output phase loss while the inverter is running, this feature 

stops the inverter and displays an alarm OPL. 
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Judgment threshold on the life of DC link bus capacitor (Bit 3) 

Bit 3 is used to select the threshold for judging the life of the DC link bus 

capacitor--the factory default level or a user-defined one. 
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Judgment on the life of DC link bus capacitor (Bit 4) 

Whether the DC link bus capacitor has reached its life is judged by measuring 

the discharging time after power OFF. The discharging time is determined by 

the capacitance of the DC link bus capacitor and the load inside the inverter. 

Therefore, if the load inside the inverter fluctuates significantly, the discharging 

time cannot be accurately measured, and as a result, it may be mistakenly 

determined that the DC link bus capacitor has reached the end of its life. To 

avoid such an error, you can disable the judgment based on the discharging time. 

(Even if it is disabled, the judgment based on the "ON-time counting" while the 

voltage is applied to the DC link bus capacitor is continued.) 

� For details about the life prediction function, refer to H42. 

Since load may fluctuate significantly in the following cases, disable the 

judgment on the life during operation. During periodical maintenance, either 

conduct the measurement with the judgment enabled under appropriate 

conditions or conduct the measurement under the operating conditions matching 

the actual ones. 

• Auxiliary input for control power is used. 

• An option card is used. 

• Another inverter or equipment such as a PWM converter is connected to 

terminals of the DC link bus. 

 

DC fan lock detection (Bit 5) (for IP00-rated inverters of 110 kW or above, 

IP21-rated ones of 45 kW or above, and IP55-rated ones of 11 kW or above) 

The inverter contains an internal air circulation DC fan. When the inverter 

detects that the DC fan is locked by a failure or other cause, you can select either 

continuing the inverter operation or having the inverter enter into the alarm 

state.  

Entering alarm state: The inverter issues the alarm OH1 and allows the motor 

to coast to a stop. 

Continuing operation: The inverter does not enter the alarm state and continues 

to run the motor. 

Note that, however, the inverter turns ON the OH and LIFE signals on the 

transistor output terminals whenever the DC fan lock is detected regardless of 

your selection. 
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Note that, operating the inverter with the DC fan being locked for a long time 

may shorten the service life of electrolytic capacitors on the PCBs due to local 

high temperature inside the inverter. Be sure to check with the LIFE signal etc., 

and replace the broken fan as soon as possible. 

 

IP21/IP55 switch (Bit 7) 

Switch this when changing the protection structure from IP21 to IP55. With 

respect to protection coordination, a protection level which suits for IP55 is 

resulted.  
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To set data of function code H98, assign the setting of each function to each bit 

and then convert the 8-bit binary to the decimal number. 

Refer to the assignment of each function to each bit and a conversion example 

below. 
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H104 specifies the time for clearing the number of resets counted. 

The inverter clears the number of retries counted if  

After restart following a reset, if the inverter output frequency comes to be 

constant and an alarm that causes a reset does not occur during the 

number-of-resets clear time (H104), then the inverter clears the number of 

resets counted. 

- Data setting range: 0.5 to 5.0 (min) 

<Operation timing scheme> 

• In the figure below, normal operation restarts in the 3rd retry. (An alarm that 

causes a reset does not occur during the time specified by H104.) 
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To set and display the retry alarm factors in binary format, each retry alarm 

factor has been assigned to bits 0 to 7 as listed in Table 6.1 and Table 6.2. 
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- Data setting range: 00000000 to 11111111 (binary) 
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- Data setting range: 00000000 to 11111111 (binary) 
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If phase loss or line-to-line voltage unbalance is detected in the three-phase 

power supplied to the inverter, the input phase loss protection (Lin, on Bit 1 of 

H98) is activated. 

H110 specifies whether to avoid activating the protection by automatically 

decreasing the output frequency or stop the inverter due to an alarm Lin. 

- Data setting range: 0 (Disable), 1 (Enable) 
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If the inverter output voltage level drops below the commanded value (under V/f 

control) due to insufficient three-phase power, the output current may increase 

depending upon the load state. 

H112 specifies whether to avoid such an event by automatically decreasing the 

output frequency until the inverter can output the commanded voltage. 

Note: Under V/f control, decreasing the output voltage decreases the output 

voltage (command value) proportionally. 

- Data setting range: 0 (Disable), 1 (Enable) 
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Settings for automatic deceleration (operation level) are detailed in the section 

for function code H69. 
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Set when enabling forced operation (Fire Mode). In an emergency, operation at a 

specified speed can be performed. Even when an alarm of the inverter is 

generated, operation is continued. In such a case where instant overcurrent 

protection occurs, the retry function is to be used to restart the operation. 

Assigning the FMS to a digital input terminal and turning the FMS ON enables 

forced operation (Fire Mode). (Function code E01 to E07; data = 134) 
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- Data setting range: 0 to 2 

Turning FMS ON enables forced operation (Fire Mode). Three different 

operation selections are possible.  

Data 0: Enabled with FMS ON; disabled with "FMS" OFF 

Data 1: Toggle method Enabled with FMS ON/OFF; disabled with the next FMS 

ON/OFF  

Data 2: Latch method Enabled with FMS ON (This status is kept.) 
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- Data setting range: 0.5 to 10.0 (s) 

Set ON/OFF setting time for FMS signals. If FMS is turned ON/OFF in time 

shorter than the specified value, forced operation (Fire Mode) is not enabled. 

FMS signals are to be kept ON longer than the H117 confirmation time. 
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- Data setting range: Inherit, 0.1 to 120.0 (Hz) 

Specify speed (reference frequency) at which operation is to be performed when 

forced operation (Fire Mode) is enabled. 
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- Data setting range: 0, 2, 3 

Set an operation instruction (rotation direction) to be followed when forced 

operation (Fire Mode) is enabled.  
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- Data setting range: 0, 1 

Set the start method to be followed when Fire Mode is enabled.  
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- Data setting range: 0.5 to 20.0 (s) 

Set time delay to auto cancel of trip status for a case where the inverter enters 

trip status and stops during forced operation (Fine Mode).  
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To set and display the light alarm factors in binary format, each light alarm 

factor has been assigned to bits 0 to 7 as listed in Tables 6.3 through 6.6. Set the 

bit that corresponds to the desired light alarm factor to "1." 

- Data setting range: 00000000 to 11111111 (binary) 

 

��<�$,��6�����%������������4�����

������	=���9!"-������+�4�����!�����'2���(.�&!�����!"�+�������4������������������

��
�
���������

����:';�

�� �� �� �� �� �� �� ��

6��� -� 4� .� ,� *� )� +� 	�

<����
��0��

���
�����

=� =�

�0�����
����

������+�

=� =�

��0������

���������

�0�������

7%�������

������

=�

/�����
�
�� =� =� �:+� =� =� �1*� �1)� =�

 

��<�$,��6�����%���������3��4��3��

������	=���9!"-������+�4�����!�����'2���(.�&!�����!"�+�������4������������������

��
�
���������

����:';�

�� �� �� �� �� �� �� ��

6��� -� 4� .� ,� *� )� +� 	�

<����
��0��

���
�����

=� =�

$?=,3.�


������=


�������������

 '�8������

)"�

$?=,3.�


������=


�������������

 '�8������

+"�

�������������

�������


������=


�������������

=� =�

/�����
�
�� =� =� 7�<� 7�3� 7�.� 7�,� =� =�

 



�

��������	
����
�����������

���
��

��<�$,��6�����%���������
��4��
��

������	=���9!"-������+�4�����!�����'2���(.�&!�����!"�+�������4������������������

��
�
���������

����:';�

�� �� �� �� �� �� �� ��

6��� -� 4� .� ,� *� )� +� 	�

<����
��0��

���
�����

:��������

������

1���������

�0�������

������

��������

8�����

�0�����
�

������

��������

;'�����

��
��
�

'�������������


���
������

�����������


���
�����

<�;����
��
��

������

=� =� =�

/�����
�
�� :��� �1� �:� �/:�

'����<@+�

<@)��<@/�

<@���<@'�

=� =� =�

 

��<�$,��6�����%������������4�����

������	=	��9!"-������+�4�����!�����'2���(.�&!�����!"�+�������4������������������

��
�
���������

����:';�

�� �� �� �� �� �� �� ��

6��� -� 4� .� ,� *� )� +� 	�

<����
��0��

���
�����

:�����������

�������

$���=�����


��
�������

=�

��0�����������

 ����������

��������"�

��0�����������

 '�������0��

����������

����"�

<#'�

�����������

�
��0���
�

:������&���

�������

<�;�������

$������
��


�����
�

�����
���
��
�

/�����
�
��

:���


�:�

=� '�#� �#7� <#'� >#:�

</+��</)�

<//��</��

</'�

�7��

 

�

=�����-0�!
������

��!�
��������
�
�""J�(�!)�&�!���������
����������
����
��	��

��
��5�<����	�����������

	�""#�
��������
����

	����
�
�
����
����������
	���
�
��#�

�����������
�� 
������������
�
����
�/� !)�&�
������

����
���
��"�����(I<�!2���
�

*�����H����
�
��<"��

 

��<�$,�������**
�$
���?3&����?3����(�?38��(����@�;���

This output signal comes ON when a light alarm occurs. 
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H197 specifies the password function to apply when password 1 is set. 
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When the inverter is stopped, dew condensation on the motor can be prevented, 

by feeding DC power to the motor at regular intervals to keep the temperature of 

the motor above a certain level. 
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To utilize this feature, you need to assign the terminal command DWP ("Protect 

motor from dew condensation") to one of the general-purpose digital input 

terminals. 

(� E01 to E07, data = 39) 
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The magnitude of the DC power applied to the motor is the same as the setting of 

F21 (DC braking 1, Braking level) and its duration of each interval is the same 

as the setting of F22 (DC braking 1, Braking time). Interval T is determined so 

that the ratio of the duration of the DC power to T is the value (Duty) set for J21. 
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Refer to the description of ISW50 and ISW60 (Enable integrated sequence to 

switch to commercial power) in E01 through E07. 
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block. 

��5�(��%����������F�&���F3&���

7� ,�
����

��������� �C�

�-� �����
���+�0�1�+�0�� �����	���

0� �	������

��
 �������#��������������1��������

�%����	����

��
 �������#��������������1�	�������

�%����	����

 

PID process control block diagram 
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� For details about the switching of normal/inverse operation, refer to the 

description of Switch normal/inverse operation IVS (E01 to E07, data = 21). 
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- Switchover of PID control 

 Different from PID control 1, assigned values and feedback values can be input 

for PID control 2. PID control 1 and PID control 2 can be switched. Signals 

(PID channel switchover PID2/1) assigned to the digital input terminal from 

external equipment are to be used to switch.  

.�%����	'����#.��<�� #.�������������������������

���� #.������������

�8� #.������������

 

Switching PID control 1 and PID control 2 causes the codes shown in the table 

below to be switched. 

�������������8���� #.������������ #.������������

�%����	���������	��� +�0�� +�0��

��������������	��� +�0�� +�0��

�������6�������	��� +�0�� +�0��

���	��	���������	��� +�0"� �	�������������#.�������������

�	�%��4���	��� +�0�� +�0��

$�!�������1��	��������� +�0)1�+�0*� +�0)1�+�0*�

#��O�	��� +��0� +��0�

.��.���'�����	���� +���� +����

����	

�����	����	���� +���� +����

�������6�
	����� +���� +����

,��	@������
	���%� +��"� +��"�

#.�����%����	�	������!�1��	��� +��-1�+��/� +��-1�+��/�

,��������%��� +���1�+���1�+��"� +�����(���'(�+����

�������6�������������	��� +��*��(���'(�+���� +��*��(���'(�+����

#.������	���%��������� +��)��(���'(�+��-� #.����������������	�'����6���

���������

������#.�������������

F��
�
��
��������%� +�"/��(���'(�+��"�

+��)��(���'(��+�)0�

+�"/��(���'(�+����

+��)��(���'(�+�)0�

���
������������������	��� +�)���(���'(��+�))� #.����������������	�'����6���

���������

������#.�������������

�	��������''	�'�%������	��<���	@M��� +�--��(���'(�+�/�� �	��������''	�'�%������	���	���	�������

������#.�������������

�������	@M��1�#.����������������	�'��

��6���

���������������#.�������������

H��@��������%��������%�����%�	���
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Select a method for setting a command value for PID control 1 and 2. 

- Data setting range: 0 to 101 

�����
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+�0��
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+�0��
�����	���

0� 0�

#.�����������
	�(��(��6�4%���

#.�����������
	�(��(�� �<� �6�4������(��6�4%���

�� ��

#.�������������,����'�	�%��G�����	�����B��C1�B��C�����B9�C��

9����'��	�%�������(������	����B��C� �0����±�0�9��1��00R�#.��

�������<±�0�9����

��������	�%�������(������	����B��C��"�����0��,���1��00R�#.��

�������<�0��,�����

�0�����0��,���1��00R�#.��

�������<�0��,�����

9����'��	�%�������(������	����B9�C��0����±�0�9��1��00R�#.��

�������<±�0�9����

@� ��

#.�������������,����'�	�%��G�����	�����B��C1�B��C�����B9�C��

9����'��	�%�������(������	����B��C� �0����±�0�9��1��00R�#.��

�������<±�0�9����

��������	�%�������(������	����B��C��"�����0��,���1��00R�#.��

�������<�0��,�����

�0�����0��,���1��00R�#.��

�������<�0��,�����

9����'��	�%�������(������	����B9�C� �0����±�0�9��1��00R�#.��

�������<±�0�9����
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����	����<�00R��
��(��#.�����������

@� �0�� 2����#.���������������������+�0���
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Using the  �	  key on the keypad, you can set the control value at 0 to 100% of 

the PID control command, display units, scale and physical volume, in an 

easy-to-understand, converted command format. 

For details of operation, refer to Chapter 5, Section 5.5.3 "Setting up frequency 

and PID commands". 

� For scale setting for terminal [12], refer to function codes C59 and C60. 

 For scale setting for terminal [C1], refer to function codes C65 and C66. 

 For scale setting for terminal [V2], refer to function codes C71 and C72. 
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When any analog input (voltage input to terminals [12] and [V2], or current 

input to terminal [C1]) for PID command 1 (J02 = 1) is used, it is possible to 

arbitrary specify the PID command by multiplying the gain and adding the bias. 

The polarity can be selected and the filter time constant and offset can be 

adjusted. In addition to J102 and J202 settings, it is necessary to select PID 

process commands 1 and 2 for analog input (specified by any of function codes 

E61 to E63). For details, refer to the descriptions of E61 to E63. 

Adjustable elements of PID command 
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C31, C36 or C41 configures an offset for an analog voltage/current input. The 

offset also applies to signals sent from the external equipment. 
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C33, C38, and C43 provide the filter time constants for the voltage and current of 

the analog input. Choose appropriate values for the time constants considering 

the response speed of the machinery system, as large time constants slow down 

the response. If the input voltage fluctuates because of noise, specify large time 

constants. 
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C35 and C45 specify the input range for analog input voltage. 
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Set an input range for terminal [C1] (analog input current). 
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(Example)  Mapping the range of 1 through 5 V at terminal [12] to 0 through 

100% 
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When the UP/DOWN control is selected as a PID command, turning the terminal 

command UP or DOWN ON causes the PID command to change within the 

range from minimum scale to maximum scale. 

This can be set using a physical unit by means of display unit (J105) and scale 

(J106, J107). 

To select the UP/DOWN control as a PID command, the UP and DOWN should 

be assigned to the digital input terminals [X1] to [X7]. (� E01 to E07, data = 17, 

18) 
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Use function code S13 that specifies the communications-linked PID command. 

The transmission data of 20000 (decimal) is equal to 100% (maximum frequency) 

of the PID command. For details of the communications format, refer to the 

RS-485 Communication User's Manual. 
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For feedback control, determine the connection terminal according to the type of 

the sensor output. 

• If the sensor is a current output type, use the current input terminal [C1] of the 

inverter. 

• If the sensor is a voltage output type, use the voltage input terminal [12] of the 

inverter, or switch over the terminal [V2] to the voltage input terminal and use 

it. 

� For details, refer to the descriptions of E61 through E63. 

 

Application example: Process control (for air conditioners, fans and pumps) 

The operating range for PID process control is internally controlled as 0% 

through 100%. For the given feedback input, determine the operating range to be 

controlled by means of gain adjustment. 

(Example)  When the output level of the external sensor is within the range of 1 

to 5 V: 

• Use terminal [12] designed for voltage input. 

• Set the gain (C32 for analog input adjustment) at 200% in order to make the 

maximum value (5 V) of the external sensor's output correspond to 100%. Note 

that the input specification for terminal [12] is 0 to 10 V corresponding to 0 to 

100%; thus, a gain factor of 200% (= 10 V ÷ 5 V × 100) should be specified. 
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(Example 1)  When the output level of the external sensor is ±7 VDC: 

• Use terminal [12] since the voltage input is of bipolar. 

• When the external sensor's output is of bipolar, the inverter controls the speed 

within the range of +100% to  -10%. To convert the output +7 VDC to +100%, 

set the gain (C32 for analog input adjustment) at 143% as calculated below. 

�0�9�

�≈��"�R�
*�9�

 

�

 

(Example 2)  When the output level of the external sensor is 0 to 10 VDC: 

• Use terminal [12] designed for voltage input. 

• When the external sensor's output is of unipolar, the inverter controls the 

speed within the range of 0 to 100%. 

 

�

 

 In this example, it is recommended that the dancer reference position be set 

around the +5 V (50%) point. 
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To monitor the PID command and its feedback value, set a display unit, 

maximum scale, and minimum scale to convert the values into 

easy-to-understand physical quantities (such as temperature).  

• Function code of display unit, maximum scale, and minimum scale, for each 

terminal 

� �	�%��4���	�� $�!	���������� $	�	����������

����	����B��C� ��-� ��/� �)0�

����	����B��C� �)"� �)�� �))�

����	����B9�C� �*0� �*�� �*��

�

� For the monitor, refer to function code K10. 
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Select a feedback value for PID controls 1 and 2. 

- Data setting range: 1 to 14 
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PID control 1 feedback selection block diagram 
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PID control 2 feedback selection block diagram 
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Select a deviation value for PID control 1. 

- Data setting range: 0 to 2 
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PID control 1 deviation selection section block diagram 
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Select a display unit for PID control. Set PID control 1 and PID control 2 with 

function codes J105 and J205 respectively. During PID control, the keypad 

shows PID command values (SV), feedback values (PV), operation amount (MV), 

and others. Set the display units for these values. 

For monitor display settings, see 5.5.1 Monitoring operation status in Chapter 5 

Operation Preparation and Test Operation. 
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When PID control is to be performed using the same unit and scale as of 

feedback values, the J105 and J205 settings need not be changed. (Factory 

default: The unit and scale for feedback values are used.) 

Set here when PID control is to be performed using a unit and scale which are 

different from those for feedback values. 

- Data setting range: 1 to 80 
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* The unit and scale for feedback values are used. 

� For feedback value selection, see function codes E61 to E63. 

� The table below shows function codes to be used for setting a unit and scale 

for feedback values. 

� �	�%��4���	�� $�!	���������� $	�	����������
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PID control values can be converted into easily recognizable physical quantity 

and displayed. Set PID control 1 with function codes J106 and J107 and PID 

control 2 with function codes J205 and J207.  

Set the maximum scale "PID command value/ display for 100% of a PID feedback 

value" with J106 and J206, and the minimum scale "PID command value/ 

display for 0% of a PID feedback value" with J107 and J207.  

Values to be displayed are as below.  

Display value = (PID command value or PID feedback value (%))/100 x 

(Maximum scale - Minimum scale) + Minimum scale 

- Data setting range: (Maximum scale and minimum scale) -999.00 to 0.00 to 

9990.00 
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In tuning, the inverter forcibly changes MV under actual load to repeatedly 

make a speed step change several times, monitors changes in the feedback 

signals, estimates P, I, and D constants for PID control, and writes them to the 

corresponding function codes automatically. 

Depending upon the time constant of feedback signals, short-time or long-time 

response is available. It is possible to specify step change values as tuning 

manipulated values. 

If a tuning error occurs, the inverter posts the error code to J108 or J208. 

According to the error contents, take any measure. For P, I, and D constants, 

refer to the description of the corresponding function codes. 

Upon the successful completion of tuning, the inverter continues running under 

PID control. 
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J109 (J209) specifies a speed change value to apply during tuning. The moment 

you specify the change value, the inverter outputs the "current frequency + J109 

(J209) setting." 

- Data setting range: 10 to 100% (Maximum frequency = 100%, Initial value 

10%) 

 

Requisites for PID tuning 

To perform tuning, observe the following beforehand. 

� Make a trial run under speed control and confirm that there is no problem for 

inverter running under actual load. 

� Make feedback signal settings and confirm that the inverter can monitor the 

signal levels. 

� Make PID control related settings to make the inverter ready for PID control. 

� Since tuning changes the speed step by step, investigate the tuning 

manipulated value so that PV (feedback signal) does not drop below 0% or 

exceed 100%. Post the result to J108 (J208). 

� Change the speed under speed control beforehand to figure out an approximate 

time constant of feedback signals for determining whether to perform 

short-time or long-time response tuning. 

 

PID tuning procedure 

(1) Enter a run command to run the inverter. 

(2) Put the inverter into a feedback signal (PV) stabilized state under PID 

control. 

(3) Set J108 (J208) to "1" (Short-time response) or "1" (Long-time response)> 

(4) Wait for tuning to complete, checking the progress bar on the LCD monitor. 

(5) If tuning ends normally, the setting of J108 (J208) reverts to "0." If any error 

occurs, the error code is posted to J108 (J208). Remove the error cause and 

perform tuning again. 

 

PID tuning notes 

� Since tuning changes the speed step by step, to deal with unexpected incidents, 

get ready to immediately shut down run commands or enter a coast-to-stop 

command. 

� To perform tuning with J108 (J208) being set to "2" (Long-time response), 

increase the setting of J113 (J213) (Feedback filter) to stabilize feedback 

signals (PV). Unstabilized PV may result in a long-time waiting state for 

stabilized PV. 
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J110 specifies the gain for the PID processor. 

- Data setting range: 0.000 to 30.000 (times) 

P (Proportional) action 

An operation in which the MV (manipulated value: output frequency) is 

proportional to the deviation is called P action, which outputs the MV in 

proportion to deviation. However, the P action alone cannot eliminate deviation. 

Gain is data that determines the system response level against the deviation in 

P action. An increase in gain speeds up response, but an excessive gain may 

oscillate the inverter output. A decrease in gain delays response, but it stabilizes 

the inverter output. 

�
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J04 specifies the integral time for the PID processor. 

- Data setting range: 0.0 to 3600.0 (s) 

0.0 means that the integral component is ineffective. 
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J112/J212 specifies the differential time for the PID processor. 

- Data setting range: 0.00 to 600.00 (s) 

0.00 means that the differential component is ineffective. 

D (Differential) action 

An operation in which the MV (manipulated value: output frequency) is 

proportional to the differential value of the deviation is called D action, which 

outputs the MV that differentiates the deviation. D action makes the inverter 

quickly react to a rapid change of deviation. 

The effectiveness of D action is expressed by differential time as a parameter. 

Setting a long differential time will quickly suppress oscillation caused by P 

action when a deviation occurs. Too long differential time makes the inverter 

output oscillation more. Setting short differential time weakens the suppression 

effect when the deviation occurs. 

�

 

The combined uses of P, I, and D actions are described below. 

(1) PI control�

PI control, which is a combination of P and I actions, is generally used to 

minimize the remaining deviation caused by P action. PI control always acts to 

minimize the deviation even if a commanded value changes or external 

disturbance steadily occurs. However, the longer the integral time, the slower 

the system response to quick-changed control.�

P action can be used alone for loads with very large part of integral components.�

(2) PD control�

Under PD control, the moment that a deviation occurs, the control rapidly 

generates greater MV (manipulated value) than that generated by D action 

alone, to suppress the deviation increase. When the deviation becomes small, the 

behavior of P action becomes small.�

A load including the integral component in the controlled system may oscillate 

due to the action of the integral component if P action alone is applied. In such a 

case, use PD control to reduce the oscillation caused by P action, for keeping the 

system stable. That is, PD control is applied to a system that does not contain 

any damping actions in its process.�

(3) PID control 

PID control is implemented by combining P action with the deviation 

suppression of I action and the oscillation suppression of D action. PID control 

features minimal control deviation, high precision and high stability. 

In particular, PID control is effective to a system that has a long response time to 

the occurrence of deviation. 
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Follow the procedure below to set data to PID control function codes. 

It is highly recommended that you adjust the PID control value while monitoring 

the system response waveform with an oscilloscope or equivalent. Repeat the 

following procedure to determine the optimal solution for each system. 

- Increase the data of function code J110/J210 (PID control P (Gain)) within the 

range where the feedback signal does not oscillate.  

- Decrease the data of function code J111/J211 (PID control I (Integral time)) 

within the range where the feedback signal does not oscillate.  

- Increase the data of J112/J212 (PID control D (Differential time)) within the 

range where the feedback signal does not oscillate.  

 

Refining the system response waveforms is shown below. 
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J113/J213 specifies the time constant of the filter for feedback signals under PID 

control. 

- Data setting range: 0.0 to 900.0 (s) 

- This setting is used to stabilize the PID control loop. Setting too long a time 

constant makes the system response slow. 

 

�

@��'� � 
��������������2���D������!���D��(� ?��(��, 2����������������.�


��8���.�!��

�

�

J114 suppresses overshoot under control using a PID processor. Set PID control 

1 and PID control 2 with function codes J114 and J214, respectively.	As long as 

the deviation between the PID command and its feedback is out of the preset 

range, the integrator holds its value and does not perform integration operation. 

- Data setting range: OFF (Disable), 0.01 to 9990.00 (Setting range is limited by 

the maximum and minimum scales.) 
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The upper and lower limiters can be specified to the PID output, exclusively used 

for PID control. Set PID control 1 with function codes J118 and J119 and PID 

control 2 with function codes J218 and J219. The settings are ignored when 

terminal command Hz/PID ("Cancel PID control") is ON and the inverter runs at 

the reference frequency previously specified. (� E01 to E07, data = 20) 
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J118 specifies the upper limit of the PID processor output limiter in %. If you 

specify "Inherit," the setting of the frequency limiter (High) (F15) serves as the 

upper limit. 
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J119 specifies the lower limit of the PID processor output limiter in %. If you 

specify "Inherit," the setting of the frequency limiter (Low) (F16) serves as the 

lower limit. 
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The inverter can output absolute-value and deviation alarms associated with 

PID control. To output alarms, digital output signals PID-ALM or PV1-ALM and 

PV2-ALM must be assigned to any of E20 through E24 and E27 (data = 42 and 

201, 203). To generate the “light alarm,” light alarm selection 4 (H184) must be 

set to the first bit. However, even if light alarm selection 4 (H184) is not set, the 

above-mentioned digital output signal can be isolated. Please refer to pages 

describing function codes H181 through H184 for a detailed explanation of 

setting the light alarm. 

J121 and J221 specify the alarm types. J122, J222 and J124, J224 specify the 

upper and lower limits for alarms. J223 and J225 set their upper and lower 

output hiss ranges.�
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J121 and J221 specify the alarm type. The table below lists the alarms 

selectable. 

The physical quantities that can be set depend on the display units and scale. 
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Hold: During the power-on sequence, the alarm output is kept OFF (disabled) 

even when the monitored quantity is within the alarm range. Once it goes 

out of the alarm range, and comes into the alarm range again, the alarm 

is enabled. 

Latch: Once the monitored quantity comes into the alarm range and the alarm is 

turned ON, the alarm will remain ON even if it goes out of the alarm 

range. To release the latch, perform a reset by using the  key or turning 

the terminal command RST ON. Resetting can be done by the same way 

as resetting an alarm. 

PID control cancel: 

While PID-ALM is ON, as when Hz/PID is ON, switches from PID control 

to manual frequency setting (operates according to multi-frequency, 

keypad, analog input or other set frequencies)��
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Set the upper limit (AH) for alarms with physical quantity.  

- Data setting range: -999.00 to 0.00 to 9990.00 
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Set the hysteresis range for the upper limit (AH) detection (J222) for alarms 

with physical quantity. Please set a value smaller than the upper limit alarm 

(AH) (J222). 

- Data setting range: 0.00 to 9990.00 
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Set the lower limit (AL) for alarms with physical quantity.  

- Data setting range: -999.00 to 0.00 to 9990.00 
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Set the hysteresis range for the lower limit (AL) detection (J222) for alarms with 

physical quantity. Please set a value larger than the lower limit alarm (AL) 

(J224). 

- Data setting range: 0.00 to 9990.00 

 

Upper level alarm (AH) and lower level alarm (AL) also apply to the following 

alarms. 
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PID control 1, 2: Abnormal feedback values (PV values) can be detected. When 

PV signals' abnormal level (upper limit: J129, J229 / lower limit: J130, J230) is 

continued for the set time (J131, J231), failure is recognized.  

If Mode selection (J127, J227) is 3 through 6, when failure has been detected, the 

speed is reduced followed by stop of the operation, based on the Mode selection 

(J127, J227), after the failure continuation duration value (J128, J228) elapses. 

If the PV value is returned to the normal range (upper limit: J129, J229 / lower 

limit: J130, J230) during operations for failure continuation duration, PID 

control is restored. 
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Select an operation to be performed after failure is detected.  

Physical values that can be set depend on display unit and scale. 

- Data setting range: 0 to 6 

�����
���

+��*�

�����
���

+��*�
+��-1�+��-� �%����	��������	%�	���

0� 0� �	������
�	�����G��������8��	'	�������%����	'������#9�@���������

�#9�@�������������	������%����	����

�� �� �	������  �����G� ������������%��#9�1�#9����	%��

�� �� �	������

 �����G� ���������	����������%��#9�1�#9����	%��

;,
�������������	����������%1�#9�1�#9����	%�

�� ��  ������
 �����G� ����	����	����
��%����	�������(����!	����


��D����4���%%����	�	��
��D����4��

"� "�  ������
 �����G� ����	����	����
��%����	�������(���	�	����


��D����4����
����	�	��
��D����4��

�� ��  ������
 �����G� ����	����	����
��%����	�������(��
��D����4������


(���
�	�����	������������

)� @@�  ������

 �����G� F(	
�����#.�������������#.������������	�����������


(���
�	�����	������������
������

�.���(	������1������	
��#.��<���	���������������1������

	
��#.��<���	�����1������	�	�������#.�������������

&�
����1�	���(��������
�+�0��J0���	������1��%�������

���+��*�J����

�

� Operations regarding PID1, 2 feedback failure "PV1-OFF" and "PV2-OFF" 

can be monitored from external equipment, using Y1 to Y4, Y5A/C, or 

30A/B/C. Set function codes E20 to E24 or E27 data to 202, 204.  
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Set how long operation which conforms to Mode selection (J127, J227) is to be 

continued after failure is detected. When this time elapses, the inverter 

decelerates to stop. (J127, J227: 3 to 6) 

- Data setting range: Cont., 0 to 3600 (s) 

  Cont. (Mode selection: continuation of operation specified 

with J127, J227. PV1, PV2 trip after stop (output shutoff).) 
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Set the upper limit for failure with physical quantity. Settable physical quantity 

conforms to display unit (J105) and scale (J106, J107). 

- Data setting range: -999.00 to 0.00 to 9990.00, Auto = 105% 
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Set the lower limit for failure with physical quantity. Settable physical quantity 

conforms to display unit (J105) and scale (J106, J107). 

- Data setting range: -999.00 to 0.00 to 9990.00, Auto = -5% 
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Set abnormal-level (upper limit: J129, J229 / lower limit: J130, J230) 

continuation duration. When the set continuation duration value elapses, failure 

is recognized. 

- Data setting range: 0 to 300.0 (s) 
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Under PID control, a multistep frequency command can be specified as a preset 

value (3 different frequencies). This command is available under PID control 1 

and 2. 

• PID command 
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- Data setting range: -999.00 to 0.00 to 9990.00 
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The inverter can be stopped when the discharge pressure of the pump rises, 

causing the volume of water to decrease. When the discharge pressure has 

increased, decreasing the reference frequency (output of the PID processor) 

below the stop frequency for slow flowrate level (for PID control 1, J150;  for PID 

control 2, J250) for the period of slow flowrate level stop latency (for PID control 

1, J151; for PID control 2, J251), the inverter decelerates to stop. However, PID 

control itself continues to operate. The inverter resumes operation when the 

discharge pressure decreases, increasing the reference frequency (output of the 

PID processor) above the cancel frequency (for PID control 1, J157; for PID 

control 2, J257) or when SV (command value) minus PV (feedback value) exceeds 

the cancel deviation level (for PID control 1, J158/J160; for PID control 2, 

J258/J260). 

Specifying J153 (Pressurization starting frequency) and J154 (Pressurizing 

time) enables pressurization control when the frequency drops below the level 

specified by J150 (Stop frequency for slow flowrate) after the period specified by 

J151. During the pressurization, the PID control is in the hold state. This 

function prolongs the stopping time of equipment with a bladder tank by 

pressurizing immediately before the frequency drops below the level at which 

the inverter stops the motor, thus enabling energy saving operation.  

Because the pressurization starting frequency can be specified with a parameter, 

pressurization setting suitable for the equipment is possible. 
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Select slow flowrate function operation. Set PID control 1 and PID control 2 with 

function codes J149 and J249 respectively. As an item for judging about slow 

flowrate level stop, you can select PID control operation quantity (MV) or 

feedback value (PV). If slow flowrate level stop (mode selection) (J149, J249) = 

automatic operation 1 (11, 12), the feedback value (PV) if the deviation goes from 

plus to minus or the output frequency are stored, and that value is taken as the 

stop condition for the running level. If the slow flowrate level stop (mode 

selection) (J149, J249) = automatic operation 2 (21, 22), when the flowrate 

sensor is turned from ON to OFF, the feedback value (PV) or the output 

frequency are stored, and that value is taken as the stop condition for the 

running level. (In this case, the flowrate sensor must be set; refer to the page on 

J163 for details.) Also, during the above-mentioned automatic operation, if only 

PID control 1 is enabled and PID control 2 is selected at (PID2/1), the value is not 

stored and the stop condition is determined in accordance with the J249 setting. 
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- Data setting range: 0 to 22 
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Select an operation level to be used as the slow flowrate stop condition. Set PID 

control 1 and PID control 2 with function codes J150 and J250 respectively.  

- Data setting range: See the table below.  
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Set time delay from PID output's satisfaction of the stop conditions specified 

with Mode selection (J149, J249) and operation level (J150, J250) until the 

inverter starts to decelerate and stop. Set PID control 1 and PID control 2 with 

function codes J151 and J251 respectively.  

- Data setting range: 0 to 60 (s) 
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J152 specifies the lower limit of the stop judgment level (output frequency) to be 

recorded by shutoff operation when J149 = 11 or 21. 

- Data setting range: 0.0 to 120.0 (Hz) 
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- Data setting range: 0.0 to 120.0 (Hz) 
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- Data setting range: 0 to 60 (s) 

Specifying J153 (Pressurization starting frequency) and J154 (Pressurizing 

time) enables pressurization control when the frequency drops below the level 

specified by J149 (Stop frequency for slow flowrate) for the period specified by 

J151. During the pressurization, PID control is in the hold state. 

This function prolongs the stopping time of equipment with a bladder tank by 

pressurizing �������
�������
���
���������������
	�����
��
����������
�������
��������
���

�

	��
����


�# thus enabling energy saving operation. 

Because the pressurization starting frequency (J153) can be specified with a 

parameter, pressurization setting suitable for the equipment is possible. 

For pressurization control, see the chart below. 

J154: pressurization 

time before slow 

flowrate stop

Output frequency

PID output (MV)

Run command

Initiation frequency (J157, J257)

Slow flowrate function operation

Frequency level (J150, J250)

Initiation 

frequency

J151, J251: slow flowrate 

stop elapse time

Slow flowrate function halt 

signal

PID-STP

t

t

J153: pressurization frequency 

before slow flowrate stop

Hold

�
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Set how long initiation is to be inhibited after stop due to slow flowrate. Set PID 

control 1 and PID control 2 with function codes J156 and J256 respectively.  

- Data setting range: 0 to 3600 (s) 
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Set a cancel frequency. The cancel (start) conditions for slow flowrate level stop 

are as below. Set PID control 1 and PID control 2 with function codes J157 and 

J257 respectively.  

- Data setting range: 0.0 to 120.0 (Hz), OFF 
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* MV: operation quantity   SV: command value   PV: feedback value 
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<Slow flowrate cancel condition block diagram> 
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Set a cancel deviation level to be used as a cancel condition. Set PID control 1 

and PID control 2 with function codes J158 and J258 respectively.  

- Data setting range: 0.01 to 9990.00, OFF 
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Set time delay from satisfaction of slow flowrate's cancel conditions (J157, J257) 

until initiation of the inverter. Set PID control 1 and PID control 2 with function 

codes J159 and J259 respectively.  

- Data setting range: 0 to 3600 (s) 
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In a case where water supply is needed until the initiation inhibition time (J156, 

J256) elapses, set a cancel deviation level as a cancel (initiation) condition for 

water stoppage prevention. Set PID control 1 and PID control 2 with function 

codes J160 and J260 respectively.  

Set a value so that the following is resulted: cancel deviation level 1 (J158, J258) 

< cancel deviation level 2 (J160, J260).  

If a value is set so that the cancel deviation level 1 (J158, J258) exceeds the 

cancel deviation level 2 (J160, J260), the cancel deviation level 2 (J160, J260) is 

used as the cancel condition even when the initiation inhibition time (J156, 

J256) elapses.  

- Data setting range: 0.01 to 9990.00, OFF 
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With respect to PID slow flowrate stop, ON signals are output when the inverter 

stops due to the slow flowrate during PID control. When signals which indicate 

inverter stop status are needed, PID-STP has to be assigned. 
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Flowrate sensor judgment can be used for slow flowrate stop, dry pump detection 

and end of curve detection. The flowrate sensor uses digital signal ON (flowing) 

and OFF (not flowing) as detection results. The flowrate sensor can be used for 

detection with either a digital input or an analog input. If not set, the flowrate 

sensor is taken to be OFF.  

If the flowrate sensor is set with a digital input, the digital input FS is the 

flowrate sensor. 

If the flowrate sensor is set with an analog input, the results of comparing the 

analog value selected for the flowrate sensor (input selection) (J163) and 

flowrate sensor (ON level) (J164), (OFF level) (J165) becomes the flowrate 

sensor. 
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- Data setting range: 0 to 25 
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* Data 20 or larger is to be used for connection of customizable logic.  
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If the flowrate sensor is set with an analog input, the flowrate sensor ON/OFF 

levels are set. If the analog input value exceeds the flowrate sensor (ON level) 

(J164), the flowrate sensor is recognized as ON. If the analog input value is 

below that of the flowrate sensor (OFF level) (J165), the flowrate sensor is 

recognized as OFF.  

- Data setting range: 0.00 to 9990.00, OFF (Setting range is limited by 

maximum scale and minimum scale.) 

�
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Sets the input filter if flowrate switches are connected to terminals X1 to X7. If 

the flowrate sensor has an analog input, this filter does not work.  

� Please set the flowrate switch FS (data = 131) to function codes E01 to E07. 

7	 Data setting range: 0.00 to 5.00 (s) 
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<Anti jam function> 

When organic substance such as sand jams in the impeller of a submersible 

pump, the anti jam function expels it through reverse rotation operation and 

then starts normal water supply through normal rotation operation.  

 

<Filter clogging prevention function> 

When a fan's filter is clogged with coarse-grained dust, the filter clogging 

prevention function expels the dust through reverse rotation operation, break it 

up, and then starts air blow through normal rotation operation. 
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- Data setting range: 0 to 3 
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<J188 = 1 (alarm: anti jam protection, inverter stop with rLo trip)> 

When overcurrent protection (OC) becomes active during normal rotation 

operation, the anti jam function operates. The number of reset times is counted 

up, and PID control is canceled after the reset interval (H05). Then retry 

operation is performed with the reverse operation frequency (J193) during the 

reverse rotation operation time (J194), followed by restoration through normal 

rotation operation (PID control).  

When overcurrent protection (OC) becomes active during reverse rotation 

operation, retry operation is performed through normal rotation operation (PID 

control) after the reset interval (H05). When overcurrent protection (OC) 

becomes active again after the number of reset times reaches the number of 

allowed reverse operations (J195), alarm stop (rLo trip) is resulted.  

The number of reset times is cleared when operation is continued during the 

number-of-reset-times clearing time (H104) after the reverse rotation operation 

frequency (J193) is reached at the time of reverse rotation operation.  
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<J188 = 2 (alarm: filter clogging trouble, inverter stop with FoL trip)> 

When the amount of air which passes through the filter decreases due to filter 

clogging, the rotation load of the air-cooling fan decreases, causing load 

resistance current values to decrease. Contrary, pressure increase is induced 

before the filter because air does not pass through smoothly. This characteristic 

is detected with the condition in (1) or (2) below. When one of the conditions is 

satisfied and the load resistance detection timer value (J192) elapses, the filter 

clogging prevention function operates.  
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When the filter clogging prevention function operates, PID control is canceled, 

and reverse rotation operation is performed with the reverse rotation operation 

frequency (J193). (The number of filter clogging is counted up.) 

After reverse rotation operation is started and continued during the reverse 

rotation operation time (J194), normal rotation operation (PID control) is 

restored. When filter clogging is detected again after the number of reverse 

rotation operations reaches the number of allowed reverse operations (J195), 

alarm stop (FoL trip) is resulted. 

 

<J188 = 3 (While warning (filter clogging trouble) is output, operation is 

continued.)> 

While the detection operation is the same as the one in (2) above, warning is 

output and operation is continued (rather than alarm stop) when filter clogging 

is detected again after the number of allowed reverse operations (J195) is 

reached. Operation for the filter clogging prevention function is performed and 

reverse rotation operation is continued.  
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<Operation example of load resistance current level detection with J188 = 2 

(filter clogging prevention) and J195 = 2 (number of times) selected> 

�

 

<Operation example of PV signal level detection with J188 = 2 (filter clogging 

prevention) and J195 = 2 (number of times) selected> 

�
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PID control is canceled and reverse rotation operation is performed with the 

reverse rotation operation frequency (J193) in accordance with the reverse 

operation cycle time (J189). After reverse rotation operation is continued during 

the reverse rotation operation time (J194), normal rotation operation (PID 

control) is restored. While this function is operating, the detection processing 

regarding input selection "J188 =2/3" is disabled. When reverse rotation 

operation is being performed with input selection "J188 =2/3" made active, this 

function is canceled and disabled until the next cycle time.  

- Data setting range: 1 to 10000 (h), OFF 
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<Reverse cycle operation example with J188 = 2 or 3 (filter clogging prevention) 

and J189 ≠ 0 selected> 
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Set load resistance current as a detection condition.  

- Data setting range: OFF (Disable), 1% to 150% of the inverter rated current 
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Set load resistance PV signal as a detection condition, with physical quantity.  

- Data setting range: -999.00 to 0.00 to 9990.00, OFF 

(The setting range is limited by the maximum scale and minimum scale.) 
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Set how long the detection condition is to be continued (load resistance detection 

timer).  

- Data setting range: 0 to 600 (s) 

 

������������$$��$�!��9������06����>����#�9���������������!�����������2"�������F�;
��

Set output frequency for reverse rotation operation.  

- Data setting range: 0.0 to 120.0 (Hz) 

 

������������$$��$�!��9������06����>����#�9���������������!���������������F�;���

Set how long reverse rotation operation it to be performed.  

- Data setting range: 0 to 600 (s) 
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Set the number of times by which reverse rotation operation is to be allowed. 

After the number of allowed reverse operations is reached, the individual 

prevention functions operate when the detection condition is satisfied next time.  

- Data setting range: 1 to 10 (times) 
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This function is to be used mainly for fan control of a cooling tower. On days 

when outside air temperature (humidity) is especially high, the wet-bulb 

temperature becomes higher than the set temperature, preventing water 

temperature from reaching the set temperature. As a result, the fan continues 

operating at high speed, resulting in no energy-saving effect. With this function 

activated, the wet-bulb temperature is automatically estimated, and the fan is 

controlled so that cooling water is adjusted according to outside air temperature 

(humidity), resulting in reduction of wasteful power consumption. 
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Set a frequency reduction value per minute in terms of wet-bulb temperature 

estimation.  

- Data setting range: 0.01 to 120.00 (Hz/min), OFF 
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For details about PID control 2 (mode selection) setting, refer to function code 

J101. 
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For details about PID control 2 (command selection) setting, refer to function 

code J102. 
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For details about PID control 2 (feedback selection) setting, refer to function code 

J103. 

 

�

@�
#� � 
��������������������������(� �5
#
�����?���6�

�

�

For details about PID control 2 (display unit) setting, refer to function code J105.  
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For details about PID control 2 (maximum scale, minimum scale) setting, refer 

to function codes J106 and J107.  
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For details about PID control 2 (P, I, D, feedback filter) setting, refer to function 

code J110 to J113.  
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For details about PID control 2 (anti-reset wind-up) setting, refer to function 

code J114.  
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For details about PID control 2 (upper and lower limit of PID process output) 

setting, refer to function codes J118 and 119.  
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For details about PID control 2 (alarm output selection) setting, refer to function 

code J121. 
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For details about PID control 2 (feedback failure detection) setting, refer to 

function code J127. 
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For details about the slow flowrate stop function under PID control 2, refer to the 

descriptions of J146 to J160. 
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Apart from PID control specified by J101/J210, the inverter has three channels 

of PID control to control external devices such as dampers and valves so that no 

external PID controllers are required. 

Under PID control, the inverter detects the state of a control target object with a 

sensor or the similar device and compares it with the commanded value (e.g., 

temperature control command). If there is any deviation between them, PID 

control operates to minimize it. That is, it is a closed loop feedback system that 

matches controlled variable (feedback amount). PID control expands the 

application area of the inverter to process control (e.g., flow control, pressure 

control, and temperature control). 

- Data setting range: 0 to 32 
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To use "External PID control 1 ON command" to "External PID control 3 ON 

command," you need to assign the terminal command EPID1-ON to EPID3-ON 

to any of the general-purpose digital input terminals, respectively. (� E01 to 

E07) 

External PID control 1: "External PID control 1 ON command" EPID1-ON (data 

= 201) 

External PID control 2: "External PID control 2 ON command" EPID2-ON (data 

= 211) 

External PID control 3: "External PID control 3 ON command" EPID3-ON (data 

= 221) 
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External PID process control block diagram 
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J502, J602, or J652 selects the source that specifies external PID control 

command 1, 2 or 3, respectively. The table below lists the external PID control 

command sources. 

- Data setting range: 0 to 112 
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With the  /  keys on the keypad, 0 to 100% of an external PID control 

command value can be set as a value converted into easy-to-understand, 

physical quantity in terms of the display unit and scale. 

� For scale setting for terminals [12], [C1] or [V2], refer to function codes C59 

and C60, C65 and C66, or C71 and C72, respectively. 
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When the UP/DOWN control is selected as an external PID command, turning 

the terminal command UP or DOWN ON causes the external PID command to 

change between the minimum scale and maximum scale.  

External PID control 1 (J502 = 3) 

The PID command can be specified in mnemonic physical quantities with the 

display unit (J505) and scale (J506/J507). 

External PID control 2 (J602 = 3) 

The PID command can be specified in mnemonic physical quantities with the 

display unit (J605) and scale (J606/J607). 

External PID control 3 (J652 = 3) 

The PID command can be specified in mnemonic physical quantities with the 

display unit (J655) and scale (J656/J657). 

To select the UP/DOWN control as an external PID command, the UP and 

DOWN should be assigned to the digital input terminals [X1] to [X7]. (� E01 to 

E07, data = 17, 18) 
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External PID control 1 (J502, J602, J652 = 4) 

Use function code S30 that specifies the communications function code. The 

transmission data of 20000 (decimal) is equal to 100% of the PID command. 

� For details of the communications format, refer to the RS-485 

Communication User's Manual. 
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When any analog input (voltage input to terminals [12] and [V2], or current 

input to terminal [C1]) for an external PID command is used, it is possible to 

arbitrary specify the PID command by multiplying the gain and adding the bias. 

The polarity can be selected and the filter time constant and offset can be 

adjusted. In addition to J502, J602 and J652 settings, it is necessary to select 

external PID command 1, 2 or 3 for analog input (specified by any of E61 to E63, 

function code data = 3). For details, refer to the descriptions of E61 to E63. 

Adjustable elements of PID command 
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C31, C36 or C41 configures an offset for an analog voltage/current input. The 

offset also applies to signals sent from the external equipment. 
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C33, C38, and C43 provide the filter time constants for the voltage and current of 

the analog input. Choose appropriate values for the time constants considering 

the response speed of the machinery system, as large time constants slow down 

the response. If the input voltage fluctuates because of noise, specify large time 

constants. 
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C35 and C45 specify the input range for analog input voltage. 
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C40 specifies the input range for terminal [C1] (analog input current). 
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(Example)  Mapping the range of 1 through 5 V at terminal [12] to 0 through 

100% 
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(Example 2)  When the output level of the external sensor is 0 to 10 VDC: 

• Use terminal [12] designed for voltage input. 

• When the external sensor's output is of unipolar, the inverter controls the 

speed within the range of 0 to 100%. 
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To monitor the PID command and its feedback value, set a display unit, 

maximum scale, and minimum scale to convert the values into 

easy-to-understand physical quantities (such as temperature).  

• Function code of display unit, maximum scale, and minimum scale, for each 

terminal 
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� For the monitor, refer to function code K10. 
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J503, J603 or J653 selects a feedback value for external PID control 1, 2 or 3, 

respectively. 

- Data setting range: 51 to 64 
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External PID control 1 feedback selection (J503) block diagram 
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External PID control 2 feedback selection (J603) block diagram 
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External PID control 3 feedback selection (J653) block diagram 
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J504 selects a deviation value for external PID control 1. 

- Data setting range: 0, 51, 52 
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External PID control 1 deviation selection block diagram 
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J505, J605 or J655 selects a display unit for external PID control 1, 2 or 3, 

respectively. 

Under external PID control, the external PID command setting value (SV), 

feedback value (PV), manipulated value (MV) and others can be monitored on 

the keypad. For these values, select the display units. 

For the setting procedure of the monitor display, refer to Chapter 5, Section 5.5.1 

"Monitoring the running status." 
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- Data setting range: 0 (Inherit) to 80 
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* In accordance with the unit and scale used for feedback values 

� For feedback value selection, see function codes E61 to E63. 

� The table below lists function codes to be used for setting a unit and scale for 

feedback values. 
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J506/J507, J606/J607, or J656/J657 specify the maximum/minimum scale for 

external PID control 1, 2 or 3, respectively. 

Set the maximum scale "External PID command value / Display value at 100% of 

external PID feedback value" with J506/J606/J656, and the minimum scale 

"External PID command value / Display value at 0% of external PID feedback 

value" with J507/J607/J657. 

Display values are calculated with the following expression. 

Display value =  

(External PID control value (%)) / 100 x (Maximum scale - Minimum scale) + 

Minimum scale 

- Data setting range: (Maximum scale and minimum scale) -999.00 to 0.00 to 

9990.00 
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The table below lists function codes to be used for setting the P (gain), I (integral 

time), D (differential time) and feedback filter for external PID controls. 
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For details of P action, I action, D action, as well as their coordinated controls 

and adjusting method, see the description of J110, J111, J112, J210, J211, and 

J212. Note that the P (gain) of External PID (J510, J610, J660) correspond to 

J110 and J210. Also, I (integral time) (J511, J611, J661) correspond to J111 and 

J211, and the D (differential time) (J512, J612, J662) correspond to J112 and 

J212. 
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J510/J610/J660 specifies the gain for the external PID processor. 

- Data setting range: 0.000 to 30.000 (times), ON/OFF 

 

P (Proportional) action (0.000 to 30.000 times) 

An operation in which the MV (manipulated value: output frequency) is 

proportional to the deviation is called P action, which outputs the MV in 

proportion to deviation. However, the P action alone cannot eliminate deviation. 

Gain is data that determines the system response level against the deviation in 

P action. An increase in gain speeds up response, but an excessive gain may 

oscillate the inverter output. A decrease in gain delays response, but it stabilizes 

the inverter output. 
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ON/OFF (ON/OFF control) 

Setting the P gain (J510/J610/J660) to "OFF" enables ON/OFF control. If the 

feedback value (PV) exceeds the threshold value "Command setting value SV + 

Hysteresis width (J515)," the manipulated value (MV) switches between two 

positions 0% and 100%. 
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J511/J611/J661 specifies the integral time for the external PID processor. 

- Data setting range: 0.0 to 3600.0 (s) 

0.0 means that the integral component is ineffective. 

I (Integral) action 

An operation in which the change rate of the MV (manipulated value: output 

frequency) is proportional to the integral value of deviation is called I action, 

which outputs the MV that integrates the deviation. Therefore, I action is 

effective in bringing the feedback amount close to the commanded value. For the 

system whose deviation rapidly changes, however, this action cannot make it 

react quickly. 

The effectiveness of I action is expressed by integral time as parameter, that is 

J511/J611/J661 data. The longer the integral time, the slower the response. The 

reaction to the external disturbance also becomes slow. The shorter the integral 

time, the faster the response. Setting too short integral time, however, makes 

the inverter output tend to oscillate against the external disturbance. 

�
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J512/J612/J662 specifies the differential time for the external PID processor. 

- Data setting range: 0.00 to 600.00 (s) 

0.00 means that the differential component is ineffective. 

D (Differential) action 

An operation in which the MV (manipulated value: output frequency) is 

proportional to the differential value of the deviation is called D action, which 

outputs the MV that differentiates the deviation. D action makes the inverter 

quickly react to a rapid change of deviation. 

The effectiveness of D action is expressed by differential time as a parameter. 

Setting a long differential time will quickly suppress oscillation caused by P 

action when a deviation occurs. Too long differential time makes the inverter 

output oscillation more. Setting short differential time weakens the suppression 

effect when the deviation occurs. 

�

 

The combined uses of P, I, and D actions are described below. 

(1) PI control�

PI control, which is a combination of P and I actions, is generally used to 

minimize the remaining deviation caused by P action. PI control always acts to 

minimize the deviation even if a commanded value changes or external 

disturbance steadily occurs. However, the longer the integral time, the slower 

the system response to quick-changed control.�

P action can be used alone for loads with very large part of integral components.�

(2) PD control�

Under PD control, the moment that a deviation occurs, the control rapidly 

generates greater MV (manipulated value) than that generated by D action 

alone, to suppress the deviation increase. When the deviation becomes small, the 

behavior of P action becomes small.�

A load including the integral component in the controlled system may oscillate 

due to the action of the integral component if P action alone is applied. In such a 

case, use PD control to reduce the oscillation caused by P action, for keeping the 

system stable. That is, PD control is applied to a system that does not contain 

any damping actions in its process.�

(3) PID control 

PID control is implemented by combining P action with the deviation 

suppression of I action and the oscillation suppression of D action. PID control 

features minimal control deviation, high precision and high stability. 

In particular, PID control is effective to a system that has a long response time to 

the occurrence of deviation. 
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Follow the procedure below to set data to external PID control function codes. 

It is highly recommended that you adjust the external PID control value while 

monitoring the system response waveform with an oscilloscope or equivalent. 

Repeat the following procedure to determine the optimal solution for each 

system. 

- Increase the data of function code J510/J610/J660 (External PID control P 

(Gain)) within the range where the feedback signal does not oscillate.  

- Decrease the data of function code J511/J611/J661 (External PID control I 

(Integral time)) within the range where the feedback signal does not oscillate.  

- Increase the data of J512/J612/J662 (External PID control D (Differential 

time)) within the range where the feedback signal does not oscillate.  

 

Refining the system response waveforms is shown below. 
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J513/J613/J663 specifies the time constant of the filter for feedback signals 

under the external PID control. 

- Data setting range: 0.0 to 900.0 (s) 

- This setting is used to stabilize the PID control loop. Setting too long a time 

constant makes the system response slow. 
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J514, J614 or J664 suppresses overshoot under external PID control 1, 2 or 3 

using an external PID processor, respectively. As long as the deviation between 

the PID command and its feedback is out of the preset range, the integrator 

holds its value and does not perform integration operation. 

- Data setting range: OFF, 0.01 to 9990.00 (The setting range is restricted by the 

maximum scale and minimum scale.) 
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J515, J615 or J665 specifies the hysteresis width for ON/OFF control under 

external PID control 1, 2 or 3 in a physical quantity, respectively. 

Setting the P gain (J510/J610/J660) to "OFF" enables ON/OFF control. If the 

feedback value (PV) exceeds the threshold value "Command setting value SV + 

Hysteresis width (J515)," the manipulated value (MV) switches between two 

positions 0% and 100%. 

- Data setting range: 0.00 to 9990.00 (The setting range is restricted by the 

maximum scale and minimum scale.) 
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- Data setting range: 1 to 150 (%) 

Manual 

command 

selection

Lower 

limiter

Upper 

limiter

OFF

J519

J518

PID

processor

External PID control 1

 (ON/OFF control hysteresis width)

J516

PID control 

%/EPID1

External PID 

control (mode 

selection)

External PID 1 

output
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Also, by disabling I (integral time) and D (differential time) to enable only P 

(gain) and this value, the following comparison is possible. 
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J517, J617 or J667 specifies the output cycle (Tc) of pulse outputs under output 

duty control for external PID control 1, 2 or 3, respectively. 

- Data setting range: 1 to 150 (s) 
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The ON and OFF times are calculated by the following expressions. 

ON time = Output cycle (Tc) x Manipulated value (MV) / 100 

OFF time = Output cycle (Tc) - ON time 

(Example) If output cycle (Tc) = 60 s, MV = 35% 

ON time = 60 s x 35% / 100 = 21 s 

OFF time = 60 s -21 s = 39 s 

 

To use the proportional cycle, it is necessary to assign EPID1-OUT, EPID2-OUT 

or EPID3-OUT to any of digital output terminals as duty control output with any 

of E20 to E24 and E27. 

- External PID control 1: EPID1-OUT (E20 to E24 and E27, data = 212) 

- External PID control 2: EPID2-OUT (E20 to E24 and E27, data = 222) 

- External PID control 3: EPID3-OUT (E20 to E24 and E27, data = 232) 
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J518/J519/J520, J618/J619/J620 or J668/J669/J670 define the upper and lower 

limiters for the external PID output, which exclusively apply to external PID 

control 1, 2 or 3, respectively. 

When external PID control is canceled with %/EPID1, %/EPID2 or %/EPID3 and 

manual command is used to operate, the upper and lower limiters are effective. 

� E01 to E07, data = 202 (%/EPID1), 212 (%/EPID2), 222 (%/EPID3) 
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- Data setting range: -10 to 110 (%) 

J518/J618/J668 specifies the upper limit of the external PID processor output 

limiter in %. 
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- Data setting range: -10 to 110 (%) 

J519/J619/J669 specifies the lower limit of the external PID processor output 

limiter in %. 
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- Data setting range: 0, 1 

J520/J620/J670 specifies the upper and lower limits of the external PID 

processor output limiter. 
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J521/J522/J524, J621/J622/J624, J671/J672/J674 define two types of alarm 

signals (absolute-value and deviation alarms) that the inverter can output for 

external PID control 1, 2 or 3, respectively. 

To use the alarm output, it is necessary to assign EPV1-ALM, EPV2-ALM or 

EPV3-ALM to any of digital output terminals as duty control output with any of 

E20 to E24 and E27. To generate a light alarm, the following digital output 

signals can be extracted without setting the light alarm selection 4 (H184). For 

details of light alarms, see the description of function codes H181 to H184.  

- External PID control 1: EPV1-ALM (E20 to E24 and E27, data = 214) 

- External PID control 2: EPV2-ALM (E20 to E24 and E27, data = 224) 

- External PID control 3: EPV3-ALM (E20 to E24 and E27, data = 234) 

J521/J621/J671 specifies the alarm output types. J522/J622/J672 and 

J524/J624/J674 specify the upper and lower limits for alarms, respectively. 
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J521/J621/J671 specifies one of the following alarms available. 
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SV: Process command value, PV: Feedback value, MV: Manipulated value 

 

Hold: During the power-on sequence, the alarm output is kept OFF (disabled) 

even when the monitored quantity is within the alarm range. Once it goes 

out of the alarm range, and comes into the alarm range again, the alarm 

is enabled. 

Latch: Once the monitored quantity comes into the alarm range and the alarm is 

turned ON, the alarm will remain ON even if it goes out of the alarm 

range. To release the latch, perform a reset by using the  key or turning 

the terminal command RST ON. Resetting can be done by the same way 

as resetting an alarm. 
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J522/J622/J672 specifies the upper limit (AH) for alarms in a physical quantity. 

- Data setting range: OFF, -999.00 to 0.00 to 9990.00 

The physical quantity is dependent on the display unit and maximum/minimum 

scale specified by the following function codes. 

� �	�%��4���	�� $�!	���������� $	�	����������

 !�������#.������������ +�0�� +�0)� +�0*�

 !�������#.������������ +)0�� +)0)� +)0*�

 !�������#.������������ +)��� +)�)� +)�*�
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J524/J624/J674 specifies the lower limit (AL) for alarms in a physical quantity. 

The physical quantity is dependent on the display unit and maximum/minimum 

scale specified by the function codes listed above. 

- Data setting range: OFF, -999.00 to 0.00 to 9990.00 

 

Upper level alarm (AH) and lower level alarm (AL) also apply to the following 

alarms. 
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Under external PID control, the inverter can detect abnormal feedback values 

(PV). 

In the case of external PID control 1, if the error level of a PV signal (Upper limit: 

J529, Lower limit: J53) is kept for the feedback error detection time (J531), the 

inverter regards it as an error, then stops or continues running according to the 

mode specified by J527. 

The table below lists the function codes available for external PID control 1, 2 

and 3. 
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+��*� +��/� +��0� +����

 !�������#.��

����������

+)�*� +)�/� +)�0� +)���

 !�������#.��

����������

+)**� +)*/� +)-0� +)-��
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J527/J627/J677 specifies the error processing to be performed if a feedback error 

occurs. 

- Data setting range: 0 to 2 

�����
���

+��*<+)�*<+)**�
 �����%������	�'�

0� �	�����G�������8��(��
����
	�'����%����	'������������	������������

���������
����!�������#.������������

���������
����!�������#.������������

���"�����
����!�������#.������������

��  �����G���������������%��#9,���	%��

��  �����G��������������������%�������������#9,���	%��

 

Feedback errors can be monitored from the external equipment by assigning the 

digital output signal EPV1-OFF, EPV2-OFF or EPV3-OFF to any of the output 

terminals [Y1] to [Y4], [Y5A/C], and [30A/B/C] with any of E20 through E24 and 

E27. 

- External PID control 1: EPV1-OFF (E20 to E24 and E27, data = 215) 

- External PID control 2: EPV2-OFF (E20 to E24 and E27, data = 225) 

- External PID control 3: EPV3-OFF (E20 to E24 and E27, data = 235) 
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J529/J629/J679 specifies the upper limit for feedback errors in a physical 

quantity. 

- Data setting range: -999.00 to 0.00 to 999.00, Auto = 105% 

The physical quantity is dependent on the display unit and maximum/minimum 

scale specified by the following function codes. 

� �	�%��4���	�� $�!	���������� $	�	����������

 !�������#.������������ +�0�� +�0)� +�0*�

 !�������#.������������ +)0�� +)0)� +)0*�

 !�������#.������������ +)��� +)�)� +)�*�
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J530/J630/J680 specifies the lower limit for feedback errors in a physical 

quantity. The physical quantity is dependent on the display unit and 

maximum/minimum scale specified by the function codes listed above. 

- Data setting range: -999.00 to 0.00 to 999.00, Auto = -5% 

��?-�������� 7��������������
�����()��=�������(����������������F�
���F

���F
����

J531/J631/J681 specifies the feedback error detection time for the upper-limit 

(J529/J629/J679) and lower-limit (J530/J630/J680). If the detection time has 

elapsed after a feedback error occurred, the inverter regards it as an error. 

- Data setting range: 0 to 300.0 (s) 

 

Output frequency

J1-29:

upper limit

PV signal J1-31:

detection timer

Deceleration 

and stop

J1-30:

lower limit

Fmax: 

upper limiter

Fmin: 

lower limiter

Fmax: 

upper limiter

Fmin: 

lower limiter

Fmax: 

upper limiter

Fmin: 

lower limiter

Fmax: 

upper limiter

Fmin: 

lower limiter

With J12-7 = 3 selected

J1-31

J1-28

With J1-27 = 1/2 selected

With J12-7 = 4 selected

With J12-7 = 5 selected

PV level failure 

detection frequency

ON
RST input

ON

RST is valid because 

signals are in the range 

between the upper and 

lower limits.

RST is invalid because signals 

are outside the range between 

the upper and lower limits.

Fmax: 

upper limiter

Fmin: 

lower limiter

With J12-7 = 6 selected PID2 control in progress

With J127 = 3 to 6 selected, 

ALM output

ON

J1-31

J1-28:

operation timer

ON

PID2 control in 

progress

With J1-27 = 3 to 6 selected, PID1 control is 

resumed when PV signals are returned to the 

range between the upper and lower limits.

With J1-27 = 1/2 selected, reset 

restoration due to alarm cancel

ALM = ON

Free-run stop

ALM = ON

ALM = ON

PID2 control in 

progress

�
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J540/J640/J690 specifies the source that specifies a manual command to apply 

when external PID command is canceled. 

- Data setting range: 0, 8, 51, 52, 53, 111, 112 

�����
���

+�"0<+)"0<+)/0�

+�"0� +)"0� +)/0� $����������������������

0� √� √� √�
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F%��	
4��(���!�������#.�����������4���	�'��

�(�� �<� �6�4������(��6�4%����

-� √� √� √�

7�4%����K����������@���%������

F%��	
4��(���!�������#.�����������4���	�'��

�(�� �<� �6�4������(��6�4%����

��� √� √� √�

 !�������#.�������������,����'�	�%��G�����	�����

B��C1�B��C�����B9�C��

�����	��������� )����� )�������	����B��C1�B��C1�

B9�C� !�������
����	���������	���G������J�"��

9����'��	�%����������	����B��C�

�0����±�0�9��1��00R�#.���������<�±�0�9����

��������	�%����������	����B��C�

�"�����0��,���1��00R�#.���������<��0��,����

� �0�����0��,���1��00R�#.���������<��0��,�����

9����'��	�%�������(������	����B9�C�

�0����±�0�9��1��00R�#.���������<�±�0�9����

��� @� √� √�

 !�������#.�������������,����'�	�%��G�����	�����

B��C1�B��C�����B9�C��

�����	��������� )����� )�������	����B��C1�B��C1�

B9�C� !�������
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��� @� @� √�

 !�������#.������������,����'�	�%��G�����	�����
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� To cancel external PID controls, assign digital input 

signals %/EPID1, %/EPID2, and %/EPID3 to digital input terminals with 

E01 to E07 (data = 202, 212, 222) beforehand. 
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J550, J551, J552 and J553 define an external PID control command as a preset 

value (3 steps). 

��?-�������� 7��"������!�������(��5�(��������������F��&��

J550 selects an external PID control under which an external PID multistep 

command takes effect. 

- Data setting range: 0 bit, 1 bit, 2 bits 

�����
���+��0� �����	���

0@���	��J�0� �	����������	���%���������

0��	��J���  ����������	���%����������������!�������#.������������

���	��J���  ����������	���%����������������!�������#.������������

���	���J���  ����������	���%����������������!�������#.������������
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J551/J552/J553 specifies a multistep command in a physical quantity. 

- Data setting range: -999.00 to 0.00 to 9990.00 

• External PID command 

���
����� ���
����� ��������

���� ���� ���������4�+��0�

���� �8� +�����$���	���%����

�8� ���� +�����$���	���%����

�8� �8� +�����$���	���%����

�

 

The physical quantity is dependent on the display unit and maximum/minimum 

scale specified by the following function codes. 

� �	�%��4���	�� $�!	���������� $	�	����������

 !�������#.������������ +�0�� +�0)� +�0*�

 !�������#.������������ +)0�� +)0)� +)0*�

 !�������#.������������ +)��� +)�)� +)�*�

�

Note: Factory default value is set at J505, J605, J655=0 (according to the PID control 

1 feedback value unit/scale). 
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For details of External PID Control 2 (ON/OFF control hysteresis width), refer to 

the description of J515. 
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For details of External PID Control 2 (Proportional operation output convergent 

value), refer to the description of J516. 
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For details of External PID Control 2 (Proportion cycle), refer to the description 

of J517. 
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For details of External PID Control 2 (Upper limit of PID process output, Lower 

limit of PID process output, Upper and lower limits), refer to the description of 

J518 to J520. 
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For details of External PID Control 2 (Alarm output selection, Upper level alarm 

(AH), Lower level alarm (AL)), refer to the description of J521 to J524. 
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For details about external PID control 2 (Feedback error detection mode, 

Feedback error continuation duration, Feedback error upper-limit, Feedback 

error lower-limit, Feedback failure detection time), refer to the descriptions of 

J527 to J531. 

 

�

@,'
� � 5+�������
��������������*�������������(� �5
#
�����?�(�6��

�

For details of External PID Control 2 (Manual command), refer to the 

description of J540. 
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For details of External PID Control 3 (Mode selection), refer to the description of 

J501. 
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For details of External PID Control 3 (Remote command selection), refer to the 

description of J502. 
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For details of External PID Control 3 (Feedback selection), refer to the 

description of J503. 
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For details of External PID Control 3 (Display unit), refer to the description of 

J505. 

 

�

@,#,%�@,#0� � 5+�������
�����������"��*�+����������%�*������������(� �5
#
�����?��&��?��36��

�

For details of External PID Control 3 (Maximum scale, Minimum scale), refer to 

the description of J506 to J507. 
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For details of External PID Control 3 (P (Gain), I (Integral time), D (Differential 

time), Feedback filter), refer to the description of J510 to J513. 
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For details of External PID Control 3 (Anti-reset wind-up), refer to the 

description of J514. 
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For details of External PID Control 3 (ON/OFF control hysteresis width), refer to 

the description of J515. 
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For details of External PID Control 3 (Proportional operation output convergent 

value), refer to the description of J516. 
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For details of External PID Control 3 (Proportion cycle), refer to the description 

of J517. 
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For details of External PID Control 3 (Upper limit of PID process output, Lower 

limit of PID process output, Upper and lower limits), refer to the description of 

J518 to J520. 
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For details of External PID Control 3 (Alarm output selection, Upper level alarm 

(AH), Lower level alarm (AL)), refer to the description of J521 to J524. 
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For details of External PID Control 3 (Feedback failure detection (Mode 

selection), Feedback error continuation duration, Feedback error upper-limit, 

Feedback error lower-limit, Feedback error detection time), refer to the 

description of J527 to J531. 
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For details of External PID Control 3 (Manual command), refer to the 

description of J540. 
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Function codes d51, d55, d69, d98 and d99 appear on the monitor, but they are 

reserved for particular manufacturers. Unless otherwise specified, do not access 

these function codes. 
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The customizable logic function allows the user to form logic circuits and 

calculation circuits with respect to digital and analog I/O signals, process signals 

arbitrarily, and establish simplified relay sequences in the inverter. 

In the customizable logic, the following can be specified as one step (component) 

to establish sequences using 14 steps in total: 
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U00 specifies whether to enable the sequence configured with the customizable 

logic function or disable it to run the inverter only via its input terminals and 

others. 
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The components in one step of the customizable logic are classified into the 

following three block diagrams. 

[Input: Digital]  U01, U06, U16, etc. = 1 to 1999 

�

 

[Input: Analog]  U01, U06, U16, etc. = 2001 to 3999 

�

 

[Input: Digital, analog]  U01, U06, U16, etc. = 4001 to 5999 

�

 

Configuration of function codes for each step 
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(Note) These items shown in this column are output signals, not function codes. 
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Any of the following functions is selectable as a logic circuit (with 

general-purpose timer). 
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The block diagrams for individual functions are given below. 
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The operation schemes for individual timers are shown below. 
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The following signals are available as input signals. 
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U04 and other related function codes specify the general-purpose timer period or 

the increment/decrement counter value. 
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The following functions can be selected as a calculation circuit.  

Furthermore, when upper and lower limit values are the same values, they 

operate as without upper and lower limits.  
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The block diagrams of individual functions are shown below. 
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If both conditions are satisfied, "output ON" has priority. 
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The following signals are available as input signals. 

����� F����������F	'�����

-000� ,����'�'������@%��%�������%����	'����������
	�(��	'��������������
	�(����1�

���G����%���
��D����4��1����%����������1����%������D��1�������	��%�
���

������%�	��1��	����@��������	�������	�����	���	�������'�1�������

 !��%��G�.���(��������
��(����!	����
��D����4�
	�(����%���
��D����4��1�

�00�00�	��	�%�������00R���

 !��%��G�.���(��������
����%����������1��00�00�	��	�%���
(����(����������	���00R�

�
��(��	����������������������

�������0����	�������,�����������������������

V�

-0-��

�00�� ���%����
����%��� �����

�00�� ���%����
����%��� �����

�00�� ���%����
����%��� ���"�

�00"� ���%����
����%�"� �����

�00�� ���%����
����%��� �����

�00)� ���%����
����%�)� ��� �

�00*� ���%����
����%�*� ���%�

�00-� ���%����
����%�-� �����

�00/� ���%����
����%�/� ���&�

�0�0� ���%����
����%��0� �����

�0��� ���%����
����%���� �����

�0��� ���%����
����%���� �����

�0��� ���%����
����%���� ���"�

�0�"� ���%����
����%��"� �����

/00�� ,����'��������	����	�%����	'���� ���

/00�� ,����'��������	����	�%����	'���� ���

/00�� ,����'��������	����	�%����	'���� ���

/00"� ,����'��������	����	�%����	'���� "��

/00�� ,����'��������	����	�%����	'���� ���

/00)� ���%��������������	���#���(��������

/00*� ���%��������������	���#���(��������

 

��/��"��������$��B&���B&��������

The upper and lower limits of calculation circuit are specified. 
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The coefficients of calculation circuit conversion functions (3001 and 3002) are 

specified.  
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The following functions can be selected as a calculation circuit/logic circuit.  

Furthermore, when upper and lower limit values are the same values, they 

operate as without upper and lower limits.  
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The output of each step of the customizable logic is output to SO01 to SO14.  

The outputs SO01 to SO14 differ in configuration depending on the connection 

mate as shown in the table below.  (When establishing connection with any 

function other than the customizable logic, establish connection through the 

customizable logic output (CL01 to CL07). 
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The customizable logic is calculated for every 5 ms and processed in the following 

procedure.  

(1) At the start of processing, latch the external input signals to all customizable 

logics in steps 1 to 14 to ensure concurrency.  

(2) Execute the logic calculations from steps 1 to 14.  

(3) If an output of a particular step applies to an input at the next step, the 

output of the step having processing priority can be used in the same 

processing. 

(4) The customizable logic updates 7 output signals at a time.  

�

�

 

When configuring a logic circuit, take into account the processing order of the 

customizable logic. Otherwise, a delay in processing of logical operation leads to 

a signal delay problem, resulting in no expected output, slow processing, or a 

hazard signal issued. 
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The monitor function code can be used to monitor the input/output state in the 

customizable logics and timer operation status. 

Selecting a timer to be monitored 
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Monitoring 
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This terminal command disables the customizable logic temporarily. Use it to 

run the inverter without using the customizable logic circuit or timers for 

maintenance or other purposes. 
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Assigning CLTC to any of the general-purpose digital input terminals and 

turning it ON resets all of the general-purpose timers and counters in the 

customizable logic. Use this command when the timings between the external 

sequence and the internal customizable logic do not match due to a momentary 

power failure or other reasons so that resetting and restarting the system is 

required. 
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U101 to U106 specify the three operating points for automatically calculating 

coefficients (KA, KB and KC) in conversion 1 (KA × Input 12 + KB × Input 1 + KC). 

Input signals (e.g., flowrate signal) and coefficients (KA, KB and KC) produce 

target signals (e.g., target pressure). (Linearize function) 

- Data setting range: -999.00 to 0.00 to 9990.00 

 

Linearize characteristics example 
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U107 automatically calculates conversion coefficients (KA, KB and KC) according 

to the three operating points defined by U101 to U106.  

The calculation results will be saved in U92 to U97. U107 automatically reverts 

to "0." 
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Configuration sample 1:  Switch two or more signals using a single switch 

When switching between Hz2/Hz1 (Select frequency command 2/1) and TL2/TL1 

(Select torque limiter level 2/1) with a single switch, using a customizable logic 

instead of a conventional external circuit reduces the number of the required 

general-purpose input terminals to one as shown below. 
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To configure the above customizable logic, set function codes as listed below. The 

"Type of timer" and "Time setting" require no modification unless otherwise 

specified. 
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Configuration sample 2:  Put two or more output signals into one 

When putting two or more output signals into one, using a customizable logic 

instead of a conventional external circuit reduces the number of the required 

general-purpose output terminals and eliminates external relays as shown 

below. 
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To configure the above customizable logic, set function codes as listed below. The 

"Type of timer" and "Time setting" require no modification unless otherwise 

specified. 
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Configuration sample 3:  One-shot operation 

When starting the inverter by short-circuiting the SW-FWD or SW-REV switch 

and stopping it by short-circuiting the SW-STOP switch (which are functionally 

equivalent to depression of the /  key or  key on the keypad, respectively), 

using a customizable logic instead of a conventional external circuit simplifies 

the external circuit as shown below. 
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To configure the above customizable logic, set function codes as listed below. The 

"Type of timer" and "Time setting" require no modification unless otherwise 

specified. 
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Up to two RS-485 communications ports are available as listed below. 
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To connect any of the applicable devices, follow the procedures shown below. 
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The standard keypad allows you to run and monitor the inverter. 

It can be used independent of the y code setting. 
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Connecting your computer running IMO Loader to the inverter via the RS-485 

communications link (port 1 and 2), you can monitor the inverter’s running 

status information, edit function codes, and test-run the inverters. 

�
 For the setting of y codes, refer to the descriptions of y01 to y20. 
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The inverter can be managed and monitored by connecting host equipment such 

as a PC and PLC to the inverter. Modbus RTU, Metasys N2, BACnet and IMO 

general-purpose inverter protocol are available for communications protocols. 

�
 For details, refer to the RS-485 Communication User's Manual. 
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y01 or y11 specifies the station address for the RS-485 communications link. The 

table below lists the protocols and the station address setting ranges. 
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- If any wrong address beyond the above range is specified, no response is 

returned since the inverter will be unable to receive any enquiries except the 

broadcast message. 

- To use IMO Loader via the RS-485 communications link (port 1 and 2), set the 

station address that matches the connected computer. 
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y02 or y12 specifies the error processing to be performed if an RS-485 

communications error occurs. 

RS-485 communications errors include logical errors (e.g., address error, parity 

error, framing error), transmission protocol error, and physical errors (e.g., 

no-response error specified by y08 and y18). The inverter can recognize such an 

error only when it is configured with a run or frequency command sourced 

through the RS-485 communications link and it is running. 
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 For details, refer to the RS-485 Communication User's Manual. 
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y03 or y13 specifies an error processing timer. 

If the specified timer count has elapsed due to no response from the other end 

when a query has been issued, the inverter interprets it as an error occurrence. 

See the "No-response error detection time (y08, y18)" given on the next page. 

- Data setting range: 0.0 to 60.0 (s) 

�

��1�"(��������&������!��������(���������!����3��

�C<�
���(<��	��������
���
���������
���	����

�
��9H7<I.��
�������
�
���

�
��+'5�2
�����!����
���9H7<I.�

�
�������
�
������4"#��	������
���


���������
���	����
��
���
�����
���

�
����
����
�	�
����

�

�����
����

40"�����4�"�
������	��	����%������%���

0� �"00�

�� "-00�

�� /)00�

�� �/�00�

"� �-"00�

�

��7�������$�,���&������!��������(���������!����3��

�C.�
���(.��	��������
���������
�������
���
��

9H7<I.��
�������
�
���

�
��+'5�2
�����!����
���9H7<I.�

�
�������
�
������4"#��
���

����������������

������2
�������

��
���������
��I���
���!����

������		�����

�
���'
�����9�3�	�


�
��"�

�����
����

40������4���
��������'�(�

0� -��	���

�� *��	���

� �

�



�

��������	
����
�����������

���

�

����������,��=���&
�����!��������(���
�����!����3��

�C0�
���(0��	��������
���	�
	��
��
��
���

	���
����
��

�
��+'5�2
����#��
���

����������������������

2
�������

��
���������
��
��������	���
���

�

�����
����

40)�����4�)�
#��	�4�

0�
8����

������%��	���
���$������A�2��

��
 ����%��	�4�

������%��	��
���$������A�2��

��
����%��	�4�

������%��	��
���$������A�2��

��
8����

������%��	��
���$������A�2��

�

��%��!�)������&8�����!��������(���8�����!����3��

�CF�
���(F��	��������
����������
���

	���
���

�
��+'5�2
����#��
���

����������������������

2
�������

��
���������
��(���
��

�
��
���'
�����9�3�	�


�
�#��
���

�������

���������������
����

	���
��������

��
�������

��
�����������
���
�����
��
���	�
	��
��
��

	���
����
���

�����
����

40*�����4�*�
F��%��	�����

0� ���	���

�� ���	��

� �

�

��.�*���!�����������(����������������&������!��������(���������!����3��

�CI�
���(I��	��������
���
���
�
�	���
���
��

���������������	
������
��
����
�
�

����	���
�!�����������
�	�
���
��)2&"����

9H7<I.��
�������
�
�#����
�����

���
��
�

��
�
�4�����4���������		�����

�
���

����������
��
����������
����
�
�����	���
�

�
�
���	����
����������
��������

+�������	
����
���
�
�
�����#�
��������
���

�
��
���
�������
�
������
��	�
���������

�
���
�������
�
������
��	�
�������#�

������

��C-������(-��

�����
����

40-�����4�-�
8�@���%�����������������	���

���� 8��������	���

�����)0� �����)0���

� �

�

��#��!����������9�����&;�����!��������(���;�����!����3��

y09 or y19 specifies the latency time after the end of receiving a query sent from 

the host equipment (such as a computer or PLC) until the start of sending the 

response. This enables the inverter to control the response timing to match the 

host equipment that is slow in processing. 

- Data setting range: 0.00 to 1.00 (s) 

�

T1 = Response interval + α 

where α is the processing time inside the inverter. α may vary depending on 

the processing status and the command processed in the inverter. 

�
 For details, refer to the RS-485 Communication User's Manual. 
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* Related alarms: Er8, ErP, Er4, Er5 
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Refer to the description of H30. 
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This is a link switching function for IMO Loader. Rewriting the data of y99 to 

enable RS-485 communications from Loader helps Loader send the inverter the 

frequency and/or run commands. Since the data to be set in the function code of 

the inverter is automatically set by Loader, no keypad operation is required. 

With Loader being selected as a run command source, if the computer runs out of 

control and cannot be stopped by a stop command sent from Loader, disconnect 

the RS-485 communications cable from the port 1 or the USB cable, connect a 

keypad instead, and reset the y99 data to "0." The setting of "0" in y99 means 

that the run and frequency command source specified by H30 takes place instead 

of IMO Loader. 

Note that the inverter cannot save the setting of y99. When the power is turned 

off, the data in y99 is lost (y99 is reset to "0"). 
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The inverter supports timer operation to run/stop the motor and output digital 

signals according to the preset schedule when the real-time clock is enabled, 

making use of the date & time information. 

It is possible to: 

• set the day of the week and start/end times for a maximum of four timers, 

• set a maximum of 20 pause dates per year, 

• select whether to run the inverter or output external signals for each timer, 

and 

• enable/disable timer operation or cancel timer operation by digital input 

signals TM1 to TM4 or TMC, respectively. 

Note: To use digital input signals TM1 to TM4 and TMC, it is necessary to assign 

them to digital input terminals with E01 to E07 (data = 190 to 194) beforehand. 
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Note: To use digital output signals TMD, TMD1 to TMD4, it is necessary to 

assign them to digital output terminals with E20 to E24 and E27 beforehand. 

- "In timer operation" signal: TMD (E20 to E24 and E27, data = 190) 

- "Timer 1 enabled" signal: TMD1 (E20 to E24 and E27, data = 191) 

- "Timer 2 enabled" signal: TMD2 (E20 to E24 and E27, data = 192) 

- "Timer 3 enabled" signal: TMD3 (E20 to E24 and E27, data = 193) 

- "Timer 4 enabled" signal: TMD4 (E20 to E24 and E27, data = 194) 

 

�
 For details of the setting procedure, refer to Chapter 5, Section 5.6.3.5 

"Configuring the timer operation." 
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These function codes specify the start time, end time, and start day of the week 

for timer operation; T02 to T4 for Timer 1, T07 to T09 for Timer 2, T12 to T14 for 

Timer 3, and T17 to T19 for Timer 4. 
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These function codes specify the start time and end time of timer operation. 

(Possible to specify in the special menu) 

The magnitude relation between the start and end times and the timer operation 

are as follows. 
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These function codes specify the start day of the week for timer operation. More 

than one day of the week can be specified. (Possible only on the dedicated menu) 

)��	�� ���	�� "��	�� ���	�� ���	�� ���	�� 0��	��

F����4� F������4� ��	��4� �(�����4� H�������4� ������4� $����4�

�

�
 For details of the setting procedure, refer to Chapter 5, Section 5.6.3.5 

"Configuring the timer operation." 
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For details of the setting procedure, refer to the description of T01. 
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For details of the setting procedure, refer to the descriptions of T02 to T04. 
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For details of the setting procedure, refer to the description of T01. 
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For details of the setting procedure, refer to the descriptions of T02 to T04. 
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For details of the setting procedure, refer to the description of T01. 

 

�

4�!�

4�)�

4�,�

� 4
����(�5�����
����&������
���� ��������	����
��

� �/�+��
���� ��������	����
��

� �&�����+�$��#��6��7��1�� ��������	����
�

�

�

For details of the setting procedure, refer to the descriptions of T02 to T04. 
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These function codes specify a maximum of 20 pause dates per year for 

preventing the inverter exceptionally from running, e.g., on holidays even if 

timer operation is enabled. On pause dates specified, no timer operation is 

performed even during timer operation period. 

It is also possible to enable or disable each pause date setting. 

The following two choices of pause date settings are available. 

- Setting the month and day (e.g., January 1) 

- Setting the day of the week (e.g., January, 2nd Sunday) 
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*1 The content differs depending upon the setting on bit 3. 

�
 For details, refer to Chapter 5, Section 5.6.3.5 "Configuring timer 

operation." 
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K01 selects the language to be display on the LCD. 

7� ,�
����

��������� �C�

�(L#�(CC�

�����
���70�� 5��'��'�� �����
���70�� 5��'��'�� �����
���70�� 5��'��'��

0� +�%������ @� @� �"� #����'�����

��  �'�	�(� -� A���	��� ��� ����(�

�� O������ /� O���6� �)� $���4�

�� �����(� �0� ���6	�(� �*� 9	���������

"� F%��	�(� ��� #��	�(� �-� �(�	�

�� .���	��� ��� �3��(� �/� .������	���

)� �(	����� ��� F
��	�(� �00�
2���@������	3���

���'��'��

�

�
 Language selection can be made easily in Programming mode as follows. 

PRG > 1(Start-up) > 1(Language) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.1 "Setting 

the display language." 
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K02 specifies the backlight OFF time of the LCD on the keypad. 

When no keypad operation is performed during the time specified by K02, the 

backlight goes OFF. 
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 The backlight OFF time can be configured easily in Programming mode as 

follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 1 to 18(Sub menu number) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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These function codes control the backlight brightness and contrast. 
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 The backlight brightness and contrast can be controlled easily in 

Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 15(Brightness) 

 PRG > 1(Start-up) > 4(Disp Setting) > 16(Contrast) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K08 selects whether to display or hide the status messages to be monitored on 

the LCD monitor on the keypad. 
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<LCD on the keypad> 
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K10, K16 and K17 specify the running status item to be monitored and displayed 

on the main monitor, sub monitor 1 and sub monitor 2, respectively. 
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LCD screen on the keypad 
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The following monitor items appear only when the related PID control or 

external PID control is enabled. Items for the PID control and external PID 

control being disabled cannot be displayed. 
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�
 The monitor items can be selected easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 2(Main Monitor) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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For details about the speed monitor items, refer to the description of K10. 

�
 The monitor items can be selected easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 3(Speed Monitor) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K12 specifies whether the specified value (data = 0) or the output value (data = 1) 

to be displayed on the main monitor when the inverter is stopped. The monitored 

item depends on the K11 (Main monitor, Speed monitor item) setting as shown 

below. 
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 The monitor items can be selected easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 3(Speed Monitor) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K15 selects the display type of the LCD sub monitor on the keypad--Numeric 

values (= 0) or Bar charts (= 1). 
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Sub monitor: Numeric values (K15 = 0) Sub monitor: Bar charts (K15 = 

1) 
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�
 The display type can be selected easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 1(Disp Mode) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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For details about sub monitor, refer to the description of Function code K10. 

�
 The monitor items of sub monitors 1 and 2 can be selected easily in 

Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 5(Sub Monitor 1) 

 PRG > 1(Start-up) > 4(Disp Setting) > 6(Sub Monitor 2) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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These function codes specify the items to be displayed in bar graphs 1 to 3 on the 

LCD monitor. 
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 The monitor items for bar charts 1 to 3 can be selected easily in 

Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 7(Bar Gage 1) 

 PRG > 1(Start-up) > 4(Disp Setting) > 8(Bar Gage 2) 

 PRG > 1(Start-up) > 4(Disp Setting) > 9(Bar Gage 3) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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 The display filter can be defined easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 10(Disp Filter) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K30 specifies the coefficient that is used when the load shaft speed is displayed 

on the LCD monitor (see K10). 

Load shaft speed (r/min) = (K30 Coefficient for speed indication) x (Frequency in 

Hz) 
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 The coefficient can be specified easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 11(Speed Coef) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K31 specifies the display unit for input watt-hour (K10 = 35) calculated by the 

inverter. 

The data can be checked by accessing PRG > 3(INV Info) > 4(Maintenance) in 

Programming mode. 
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 The display unit can be specified easily in Programming mode as follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 12(WattHour Unit)  

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K32 specifies a display coefficient for displaying the input watt-hour data. 

The data can be checked by accessing PRG > 3(INV Info) > 4(Maintenance) in 

Programming mode. 

Input watt-hour data = Display coefficient (K32 data) x Input watt-hour (kWh) 
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 The display coefficient can be specified easily in Programming mode as 

follows. 

PRG > 1(Start-up) > 4(Disp Setting) > 13(WattHour Coef) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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K33 selects the cumulative period for input watt-hour data calculated by the 

inverter from Hourly, Daily, Weekly and Monthly. 

The inverter can save up to 48 sets of the cumulative data. If Monthly is selected, 

for example, it is possible to check a maximum of 48-month (4-year) input 

watt-hour data. 

The data can be checked by accessing PRG > 3(INV Info) > 4(Maintenance) in 

Programming mode. 
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K81 selects the date format to be displayed on the LCD monitor. 
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 The date format can be specified easily in Programming mode as follows. 

PRG > 1(Start-up) > 3(Date/Time) > 3(Disp Format) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.3 "Setting 

the date/time." 
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K82 selects the time format to be displayed on the LCD monitor. 
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 The time format can be specified easily in Programming mode as follows. 

PRG > 1(Start-up) > 3(Date/Time) > 3(Disp Format) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.3 "Setting 

the date/time." 
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K83 selects the correction time for daylight saving time (DST) to be displayed on 

the LCD monitor. 
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 The correction time can be specified easily in Programming mode as follows. 

PRG > 1(Start-up) > 3(Date/Time) > 2(DST Setting) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.3 "Setting 

the date/time." 
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K84 and K85 specify the start and end dates of daylight saving time (DST). 
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 The start and end dates can be specified easily in Programming mode as 

follows. 

PRG > 1(Start-up) > 3(Date/Time) > 2(DST Setting) 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.3 "Setting 

the date/time." 
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These function codes define "jump-to" menus on the  and  keys as a shortcut 

key. Pressing the shortcut keys  or  in Running mode jumps the screen to the 

previously defined menu. 

Assigning frequently-used menus to the shortcut keys allows a single touch of 

the shortcut key to open the target menu screen. 
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Example: Data 1 1 
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 The shortcut functions for  and  can be defined easily in Programming 

mode as follows. 

PRG >1(Start-up) > 4(Disp Setting) > 17(Shortcut "<") 

 PRG >1(Start-up) > 4(Disp Setting) > 18(Shortcut ">") 

 For detailed setting procedure, refer to Chapter 5, Section 5.6.2.4 

"Specifying the running status item to be monitored." 
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Medium voltage

The inverter connected here is  

subject to the harmonics 

regulation. If the harmonics 

flowing into the power source 

exceeds the regulated level, 

permission by the local power 

supplier will be needed. 

Inverter

Medium-to-

low voltage 

transformer Public low-voltage 

power supply

User  A

Inverter

The inverter connected 

here is not subject to the 

harmonics regulation.

User  B

User  C

Medium-to-low 

voltage transformer 

Industrial 

low-voltage 

power supply
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