
NOTES

When running general-purpose motors

� Driving a 400V general-purpose motor
When dr iving a 400V gener al-purpose motor with 
an inverter using extremely long cab les, damage to 
the insulation of the motor may occur. Use an output 
circuit filter (OFL) if necessar y after chec king with 
the motor manufacturer. Fuji's motors do not require 
the use of output circuit filters because of their 
reinforced insulation.

� Torque characteristics and temperature rise
When the inverter is used to r un a general-purpose 
motor, the temper ature of the motor becomes 
higher than when it is oper ated using a commercial 
power supply. In the lo w-speed r ange, the cooling 
effect will be w eakened, so decrease the output 
torque of the motor. If constant torque is required in 
the low-speed range, use a Fuji in verter motor or a 
motor equipped with an e xternally po wered 
ventilating fan.

� Vibration
When the motor is mounted to a machine , 
resonance ma y be caused b y the natur al 
frequencies, including that of the machine . 
Operation of a 2-pole motor at 60Hz or more ma y 
cause abnormal vibration.
* Study use of tier coupling or dampening rubber.
* It is also recommended to use the in verter jump 

frequency control to avoid resonance points.
� Noise

When an in verter is used with a gener al-purpose 
motor, the motor noise le vel is higher than that with 
a commercial po wer supply. To reduce noise , raise 
carrier frequency of the in verter. High-speed 
operation at 60Hz or more can also result in more 
noise.

When running special motors

� High-speed motors
When dr iving a high-speed motor while setting the 
frequency higher than 120Hz, test the combination 
with another motor to confir m the saf ety of high-
speed motors.

� Explosion-proof motors
When dr iving an e xplosion-proof motor with an 
inverter, use a combination of a motor and an 
inverter that has been approved in advance.

� Submersible motors and pumps
These motors ha ve a larger r ated current than 
general-purpose motors . Select an in verter whose 
rated output current is g reater than that of the 
motor.
These motors differ from general-purpose motors in 
thermal char acteristics. Set a lo w v alue in the 
thermal time constant of the motor when setting the 
electronic thermal facility.

� Brake motors
For motors equipped with par allel-connected 
brakes, their br aking power must be supplied from 
the primary circuit (commercial power supply). If the 
brake po wer is connected to the in verter po wer 
output circuit (secondar y circuit) b y mistak e, 
problems may occur.
Do not use in verters f or dr iving motors equipped 
with series-connected brakes.

� Geared motors
If the po wer tr ansmission mechanism uses an oil-

lubricated gearbox or speed changer/reducer , then 
continuous motor oper ation at lo w speed ma y 
cause poor lubrication. Avoid such operation.

� Synchronous motors
It is necessar y to use softw are suitab le f or this 
motor type. Contact Fuji for details.

� Single-phase motors
Single-phase motors are not suitab le f or in verter-
driven v ariable speed oper ation. Use three-phase 
motors.
* Even if a single-phase power supply is available, 
use a three-phase motor as the inverter provides 
three-phase output.

Environmental conditions

� Installation location
Use the in verter in a location with an ambient 
temperature range of -10 to 50�C.
The inverter and br aking resistor surf aces become 
hot under cer tain oper ating conditions . Install the 
inverter on nonflammable material such as metal.
Ensure that the installation location meets the 
environmental conditions specified in "Environment" 
in inverter specifications.

Combination with peripheral devices

� Installing a molded case circuit 
breaker (MCCB)
Install a recommended molded case circuit break er 
(MCCB) or an ear th leakage circuit break er (ELCB) 
in the pr imary circuit of each in verter to protect the 
wiring. Ensure that the circuit break er capacity is 
equivalent to or lo wer than the recommended 
capacity.

� Installing a magnetic contactor (MC) 
in the output (secondary) circuit
If a magnetic contactor (MC) is mounted in the 
inverter's secondar y circuit f or switching the motor 
to commercial po wer or f or an y other pur pose, 
ensure that both the inverter and the motor are fully 
stopped before you turn the MC on or off . Remove 
the surge killer integrated with the MC.

� Installing a magnetic contactor (MC) 
in the input (primary) circuit
Do not tur n the magnetic contactor (MC) in the 
primary circuit on or off more than once an hour as 
an in verter f ault ma y result.  If frequent star ts or 
stops are required dur ing motor oper ation, use 
FWD/REV signals.

� Protecting the motor
The electronic ther mal f acility of the in verter can 
protect the motor. The operation level and the motor 
type (general-purpose motor, inverter motor) should 
be set.  F or high-speed motors or w ater-cooled 
motors, set a small v alue f or the ther mal time 
constant to protect the motor.
If you connect the motor ther mal relay to the motor 
with a long cable, a high-frequency current may flow 
into the wir ing str ay capacitance . This ma y cause 
the relay to trip at a current lower than the set value 
for the ther mal rela y. If this happens , lo wer the 
carrier frequency or use the output circuit filter 
(OFL).

� Discontinuance of power-factor correcting capacitor
Do not mount po wer factor correcting capacitors in 
the in verter (pr imary) circuit.  (Use the DC 
REACTOR to improve the inverter power factor.) Do 

not use po wer f actor correcting capacitors in the 
inverter output circuit (secondar y). An o vercurrent 
trip will occur, disabling motor operation.

� Discontinuance of surge killer
Do not mount surge killers in the in verter output 
(secondary) circuit.

� Reducing noise
Use of a filter and shielded wires are typical 
measures against noise to ensure that EMC 
Directives are met. 

� Measures against surge currents
If an o vervoltage tr ip occurs while the in verter is 
stopped or oper ated under a light load, it is 
assumed that the surge current is gener ated b y 
open/close of the phase-adv ancing capacitor in the 
power system.
We recommend connecting a DC REA CTOR to the 
inverter.

� Megger test
When chec king the insulation resistance of the 
inverter, use a 500V megger and f ollow the 
instructions contained in the Instruction Manual.

Wiring

� Wiring distance of control circuit
When performing remote operation, use the twisted 
shield wire and limit the distance betw een the 
inverter and the control box to 20m.

� Wiring length between inverter and motor
If long wir ing is used betw een the in verter and the 
motor, the inverter will overheat or tr ip as a result of 
overcurrent (high-frequency current flo wing into the 
stray capacitance) in the wires connected to the 
phases. Ensure that the wir ing is shor ter than 50m. 
If this length m ust be e xceeded, lo wer the carr ier 
frequency or mount an output circuit filter (OFL).

� Wiring size
Select cables with a sufficient capacity b y referring 
to the current value or recommended wire size.

� Wiring type
Do not use m ulticore cables that are nor mally used 
for connecting several inverters and motors.

� Grounding
Securely g round the in verter using the g rounding 
terminal.

Selectng inverter capacity

� Driving general-purpose motor
Select an inverter according to the applicab le motor 
ratings listed in the standard specifications tab le for 
the inverter. When high starting torque is required or 
quick acceleration or deceleration is required, select 
an inverter with a capacity one size greater than the 
standard.

� Driving special motors
Select an inverter that meets the following condition:
Inverter rated current > Motor rated current.

Transportation and storage

When tr ansporting or stor ing in verters, f ollow the 
procedures and select locations that meet the 
environmental conditions that ag ree with the 
inverter specifications.
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With the flexibility and functionality to support a wide range of

applications on all types of mechanical equipment, the FRENIC-MEGA

takes core capability, responsiveness, environmental awareness, and

easy maintenance to the next level.
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The inverter with the highest 
performance in the industry.

With the flexibility and functionality to support a wide range of
applications on all types of mechanical equipment, the FRENIC-MEGA
takes core capability, responsiveness, environmental awareness, and
easy maintenance to the next level.
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The inverter with the highest 
performance in the industry.

With the flexibility and functionality to support a wide range of
applications on all types of mechanical equipment, the FRENIC-MEGA
takes core capability, responsiveness, environmental awareness, and
easy maintenance to the next level.
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Maximum Engineering for Global Advantage
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Maximum Engineering for Global Advantage
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Maximum Engineering for Global Advantage

�������� 
�������

�
�
�
��
�
�
��
�
�
�
�

�
�
�
�
�
�
�
��
�
�
�
�
�

�
��
��
��
��
��
���
��
��
��

��
�
�
��

��
��
���
��
��
��

�
��
��
�
���
��

 
��
��
��

��
��
��
��

�
��
�
��
�



�
�
�
��
�
�
�
�
�
�
�

!"
�
��
��
 
��
��
��
��
�

#
�
�
�
�
�

�
��
��
��
��

�
�
��
��
�

�
�
��
�
�
�

$
��
��
�

�
��
��
��
��
�

%�
&�
�
��
'
�
�
��
(
��
�



─ 24 ─ ─ 25 ─ 

Figure A Figure B

G

G

Charging lamp

L1/R L2/S L3/T U V W

P1DB P(+) N(-) W

T0R0

VUN(-)P(+)P1DBL3/TL2/SL1/R

Charging lamp

GG

Figure C

6.6

6.6
12

1213.5 13.5 13.5 12 12

12 12161616
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*

R0

T0

WV

DB

UN(-)P(+)P1

L1/R L2/S L3/T

Charging lamp

G

G

L1/R L2/S L3/T

P1 P(+) N(-)

U V W

L1/R L2/S L3/T

P1 P(+) N(-)

V WU

Figure E Figure F / Figure G
Charging lamp

R0 T0

R1 T16.6

6.6

23 23 23 23 23 23
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G

23

G

25 25 25

R0 T0

6.6

For Fig. GFor Fig. F

For Fig. I
37 (For Fig. H)
51 (For Fig. I)For Fig. H

For Fig. GFor Fig. F

Figure D

6.6

6.6
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16.5
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T0
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U V W
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Charging lamp

G

G

22 22 22

22 22 22

16.5

16.5 Charging lamp
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G G G G

30 30 30
30 30 30

37 37 37

Figure H / Figure I

Charging lamp

R1 T1 R0 T0

6.6

L1/R L2/S L3/T U V W

51 51 51 51 51 51

51 51 51

G G
37

G

51

P1 P(+) N(-)

Charging lamp

R1 T1 R0 T0

6.6
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51 51 51 51 51 51

P1 P(+) N(-)

Figure J
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G

Charging lamp

R1 T1 R0 T0

6.6
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L1/R
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L2/S
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Figure K

G G

Figure L

Viewed from A

×2

51 51

51 51 51

51 51 51

51 51 51

51
A

51

51

51 51 51

51 51

51
51 51

G G

L1/R

L1/R

L2/S

L3/T

P1

U V W

U V W

L3/T

P(+)

N(-)

L2/S L2/S

Charging lamp

R1 T1 R0 T0

6.6

R0 T0

R1 T1

6.6

6.6
Figure M

Charging lamp

40 40

36

L1/R

36

L2/S

36 45

L3/T P1

36

U

36

V

36

W

45

P(+)

45

N(-)

G G

Terminal block width: 6.6

Terminal block width
- R0,T0: 6.6
- Others: 9.5

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

Three-phase
460 V

Inverter type

Refer to:

FRNF50G1S-2U
FRN001G1S-2U
FRN002G1S-2U
FRN003G1S-2U
FRN005G1S-2U
FRN007G1■-2U
FRN010G1■-2U
FRN015G1■-2U
FRN020G1■-2U
FRN025G1■-2U
FRN030G1■-2U
FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U
FRN075G1■-2U
FRN100G1■-2U
            ----
            ----
FRN125G1S-2U
            ----
            ----

FRN150G1S-2U

            ----
            ----
            ----
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Figure A Figure B
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Figure D
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Figure H / Figure I
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Figure L
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Figure M

Charging lamp
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Terminal block width: 6.6

Terminal block width
- R0,T0: 6.6
- Others: 9.5

*Grounding terminal for input line,provided 
  only on the EMC filter built-in type
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� "����& � )�
�� ��
�#���=����� "� � � ����& (SS1)
� "����& � )�
�� ��
�#���=����� "� � � ����& (SS2)
� "����& � )�
�� ��
�#���=����� "� � , ����& (SS4)
� "����& � )�
�� ��
�#���=����� "� � �+ ����& (SS8)
' "���'& � )�
�� (%%���% ��� "� ����& (RT1)
+ "���+& � )�
�� (%%���% ��� "' ����& (RT2)
; "���;& � ���	
� �#4��� �������� (HLD)
, "���,& � %��� � � ��� (BX)
3 "���3& � 7��� �
��� (RST)
F "���F& � ���	
� �>����
 �
��� ��� "F M (��*� 066< ���F M (��*� 02& (THR)

�� "����& � 7���� ��� J������ (JOG)
�� "����& � )�
�� ���=����� ������� ��� (Hz2/Hz1)
�� "����& � )�
�� ���� � (M2)
�� � ���	
� �% 	������ (DCBRK)
�' "���'& � )�
�� ��=�� 
����� 
�*�
 ��� (TL2/TL1)
�+ � )4��� � ���������
 ��4�� "+� 9:& (SW50)
�; � )4��� � ���������
 ��4�� ";� 9:& (SW60)
�, "���,& � ./ "G������� ���� ���=�����& (UP)
�3 "���3& � �012 "�������� ���� ���=�����& (DOWN)
�F "���F& � ���	
� ��� ������ 4�� ������ (WE-KP)
�� "����& � %����
 /G� �����
 (Hz/PID)
�� "����& � )4��� �����
���*���� �������� (IVS)
�� "����& � G���
��� (IL)
�� "����& � %����
 ��=�� �����
 (Hz/TRQ)
�' "���'& � ���	
� ������������� 
��� *�� 7)#'3+ �� ���
�	�� "�����& (LE)
�+ "���+& � .��*����
 �G (U-DI)
�; "���;& � ���	
� ��� ������ ��� ��
��� ���� ����� � ������ (STM)
�� "����& � 6���� � ��� "�� M (��*� 066< ���� M (��*� 02& (STOP)
�� "����& � /��#�>������ (EXITE)
�� "����& � 7��� /G� ������
 ��� ����������
 ��������� (PID-RST)
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�� ������ 	 
�� ��� �������� ��������� (PID-HLD)
�� ������ 	 ������ ����� ������� ��������� (LOC)
�� ������ 	 ������ ����� � (M3)
� ���� � 	 ������ ����� � (M4)
�! 	 ������� ����� "��� �# �����$����� (DWP)
�� 	 %��&�� ��������� $�'(���� �� $#���) �� ���������� ��#�� ��� 
*� (ISW50)
�� 	 %��&�� ��������� $�'(���� �� $#���) �� ���������� ��#�� ��� 
*� (ISW60)
� ���� � 	 ���+�,���� ������ (LOCK)
�- 	 �(�$� ����� ���(� ��+����&�� ���� �� �������� ./ 0 �%� �� (PIN)
�! ����!� 	 �(�$� ����� $��� ��+����&�� �� ��������$ �1���� ./ 0 �%�� �� %���� (SIGN)
 � ��� �� 	 2����� ���$���� �����)���� $��� ������� (Hz/LSC)
 � ��� �� 	 
�� �)� ���$���� �����)���� $��� ������� "��'(���� �� �)� ������ (LSC-HLD)
 3 ��� 3� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M1)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� 3 (CRUN-M2)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M3)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M4)
 � ��� �� 	 ������ ���� ������� (DROOP)
  ���  � 	 2����� �4 ����� (PG-CCL)
-� ���-�� 	 2����� �($����*�&�� ����� (CLC)
-� ���-�� 	 2���� ��� �($����*�&�� ����� �����$ (CLTC)
��� 	 5� "(������ �$$���� (NONE)
������� �)� +��(� �� ������)�$�$ � � $)�#� �&�+� �$$���$ � ������+� ����� ���(� �� � ��������6
�6�� �� ���� $
5���	 %������� �6�� ������$ �)� ������������ ����7 ��'(����� �1������ $�"�,

$���� �� ,$���6

,���8 �� ���89 !!! ���$�&���
,���8 �� ���89 !!! ���$�&���
��������� "(������ ��� ��� �$$���$ �)� �����$������ "(������ ��
��������$ .:�0 �� .:�;<20 �� .��;<=<20 �$ ��$�� &���#6
� ������ 	 ��+����� �(����� (RUN)
� ������ 	 >��'(���� �$���� ����+�� $����� (FAR)
3 ����3� 	 >��'(���� �$���� ������ (FDT)
� ������ 	 ?���+������ ������ ���+����� $������ (LU)
� ������ 	 @��'(� �������� ������ (B/D)
� ������ 	 ��+����� �(��(� �������� (IOL)
� ������ 	 ;(��,��$������� �"��� ��������� ��#�� "���(�� (IPF)
 ���� � 	 A���� �+����� ����� #������ (OL)
- ����-� 	 B���� ��������� ���&�� (KP)
�� ������ 	 ��+����� ���� �� �(� (RDY)
�� 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� A2 �� ���������� ����� (SW88)
�3 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� $������� $��� (SW52-2)
�� 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� ������� $��� (SW52-1)
�� ������ 	 ������ AX �������� "(������ �>�� A2 �� ������� $��� (AX)
33 ���33� 	 ��+����� �(��(� �������� #��) ���� (IOL2)
3� ���3�� 	 2������ "�� �� ��������� (FAN)
3� ���3�� 	 ;(��,��$������ (TRY)
3 ���3 � 	 ?��+��$�� �C (U-DO)
3- ���3-� 	 
��� $��� �+��)��� ����� #������ (OH)
3! ���3!� 	 ����)����*����� �������� (SY)
�� ������ 	 D�"����� ����� (LIFE)
�� ������ 	 >��'(���� �$���� ������ 3 (FDT2)
�� ������ 	 E�"������ ��$$ ������ (REF OFF)
�� ������ 	 ��+����� �(��(� �� (RUN2)
�� ������ 	 C+����� ���+������ ������� (OLP)
� ���� � 	 2(����� ������ (ID)
�- ����-� 	 2(����� ������ 3 (ID2)
�! ����!� 	 2(����� ������ � (ID3)
�� ������ 	 D�# �(����� ������ (IDL)
�3 ����3� 	 ��� ����� (PID-ALM)
�� ������ 	 ?��� ��� ������� (PID-CTL)
�� ������ 	 A���� $����� (� �� $��# "��#���� (��� ��� ������� (PID-STP)
�� ������ 	 D�# �(��(� ���'(� ������ (U-TL)
�� ������ 	 @��'(� ������ � (TD1)
� ���� � 	 @��'(� ������ 3 (TD2)
�- ����-� 	 A���� � $������ (SWM1)
�! ����!� 	 A���� 3 $������ (SWM2)
�� ������ 	 A���� � $������ (SWM3)
�� ������ 	 A���� � $������ (SWM4)
�3 ����3� 	 E(����� "��#�� (FRUN)
�� ������ 	 E(����� ��+��$� (RRUN)
�� ������ 	 �� ������ ��������� (RMT)
�� ������ 	 A���� �+��)��� ������ &� �)����$��� (THM)
� ���� � 	 =���� $����� (BRKS)
�- ����-� 	 >��'(���� �$���� ������ � (FDT3)
�! ����!� 	 @������� .2�0 #��� &���� (C1OFF)
 � ��� �� 	 ���� +��� (DNZS)
 � ��� �� 	 ���� ��������� (DSAG)
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>��'(���� ;���+�� �
�$����$�$ #��)�
>��'(���� ��������� � �D�+���

�
�$����$�$ #��)�
C+����� %���� G������<2(����� ��������� �D�+���

�@�����
>��'(���� ��������� 3 �D�+���
2(����� ��������� 3< D�# 2(����� ��������� �D�+���

�@�����
��� ��$���� 2��""������ ;
��� ��$���� 2��""������ =
D%� ��$���� >�����
D%� A������ ����� $���������

���$���� #)�� $������
D2� A������ ����� $���������

�D���(��� $���������

�2�����$� ��������
D%� A������ ����� ������� �����

2��""������ "�� ���� ���������
��$���� 2��""������ "�� ���(� G���,)�(� ����
B���� �A��( �$���� ����

>��'(���� ��������� � �D�+���
2(����� ��������� � �D�+���

�@�����
@������� .�30 %1���� >(������
@������� .2�0 %1���� >(������
@������� .H30 %1���� >(������

��+��� �" ������� E�"������ >��'(����

E�"������ D�$$ ��������� �2�����(�($ �(����� "��'(�����
@��'(� ��������� � �D�+���

�@�����
@��'(� ��������� 3< D�# @��'(� ��������� �D�+���

�@�����

 3 ��� 3� 	 >��'(���� �$���� ����+�� $����� � (FAR3)
 � ��� �� 	 �4 ����� ������ (PG-ERR)
-3 ���-3� 	 ��$�������� ���������� $����� (PSET)
-� ���-�� 	 A���������� ����� (MNT)
!- ���!-� 	 D��)� ����� (L-ALM)
!! ���!!� 	 ;���� �(��(� �"�� ��� ������ (ALM)
��� ������	 %��&�� ����(�� "���(�� ������ (DECF)
��3 ����3�	 %��&�� ���(� C>> (EN OFF)
��� ������	 =������ ����$�$��� &����� (DBAL)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO1)
��3 ����3� 	 2($����*�&�� ����� �(��(� $����� 3 (CLO2)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO3)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO4)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO5)
������� �)� +��(� �� ������)�$�$ � � $)�#� �&�+� �$$���$ � ������+� ����� �(��(� �� � ��������6
�6� �� ��6� 
*
�6� �� ���6� 
*
�6� �� ���6� 
*
�6�� ���$�&���9 2(����� +��(� �" �8 �� 3��8 �" �)� ��+����� ���� �(�����
�6�� �� ���6��$
�6� �� ���6� 
*
�6�� ���$�&���9 2(����� +��(� �" �8 �� 3��8 �" �)� ��+����� ���� �(�����
�6�� �� ���6�� $
,!!! �� �6�� �� !!!�
,!!! �� �6�� �� !!!�
�6� �� �6� $
� 	 ���� ������� �$����� &� %�-�
� 	 C(��(� �(�����
� 	 C(��(� +������
- 	 2���(���� ���'(�
! 	 ���(� ��#��
�� 	 ��� ������
�3 	 ��� "��&��� ���(��
�� 	 ��� �(��(�
�� 	 D�� "�����
�� 	 A���� �(��(�
� 	 ;����� ���(�
3� 	 @��'(� �(����� �8�
3� 	 A������� "�(1 ������ �8�
3� 	 ���(� #���,)�(�
� 	 �����"�� +��(� � 	 C(��(� +��(�
� 	 E(����� $���($7 ���������� �������� �� ��������� �(��
� 	 =�� �)���$ "�� �(��(� "��'(����7 �(����� �� ����(���� ���'(�

@���	 @�,4�G,I�
� 	 I�����$�
� 	 %����$)
3 	 4�����
� 	 >����)
� 	 �����$)
� 	 �������

� �D�#� �� �� �
��)�
� 	 C(��(� "��'(���� � �=�"��� $��� ������$������
� 	 C(��(� "��'(���� 3 �;"��� $��� ������$������
3 	 E�"������ "��'(����
� 	 A���� $��� �� �<���
� 	 D�� $)�"� $��� �� �<���
� 	 D��� $��� �� �<���
 	 ��$���� $��� �� 8

�6�� �� 3��6��
�6��� �2�����<��$���7 �6��� �� !!!!
� 	 >(������ ��� ��� ������ ��� �A��($ J�7 J�7 �� J �
� 	 >(������ ��� ��� �)��� ��� �A��($ J3 �� J �
3 	 >(��,���( ���

�6� �� ���6� 
*
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�6�� �� ���6�� $
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�� ������ 	 
�� ��� �������� ��������� (PID-HLD)
�� ������ 	 ������ ����� ������� ��������� (LOC)
�� ������ 	 ������ ����� � (M3)
� ���� � 	 ������ ����� � (M4)
�! 	 ������� ����� "��� �# �����$����� (DWP)
�� 	 %��&�� ��������� $�'(���� �� $#���) �� ���������� ��#�� ��� 
*� (ISW50)
�� 	 %��&�� ��������� $�'(���� �� $#���) �� ���������� ��#�� ��� 
*� (ISW60)
� ���� � 	 ���+�,���� ������ (LOCK)
�- 	 �(�$� ����� ���(� ��+����&�� ���� �� �������� ./ 0 �%� �� (PIN)
�! ����!� 	 �(�$� ����� $��� ��+����&�� �� ��������$ �1���� ./ 0 �%�� �� %���� (SIGN)
 � ��� �� 	 2����� ���$���� �����)���� $��� ������� (Hz/LSC)
 � ��� �� 	 
�� �)� ���$���� �����)���� $��� ������� "��'(���� �� �)� ������ (LSC-HLD)
 3 ��� 3� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M1)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� 3 (CRUN-M2)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M3)
 � ��� �� 	 2�(�� �)� �(� ���� �" ���������� ��#��,��+�� ����� � (CRUN-M4)
 � ��� �� 	 ������ ���� ������� (DROOP)
  ���  � 	 2����� �4 ����� (PG-CCL)
-� ���-�� 	 2����� �($����*�&�� ����� (CLC)
-� ���-�� 	 2���� ��� �($����*�&�� ����� �����$ (CLTC)
��� 	 5� "(������ �$$���� (NONE)
������� �)� +��(� �� ������)�$�$ � � $)�#� �&�+� �$$���$ � ������+� ����� ���(� �� � ��������6
�6�� �� ���� $
5���	 %������� �6�� ������$ �)� ������������ ����7 ��'(����� �1������ $�"�,

$���� �� ,$���6

,���8 �� ���89 !!! ���$�&���
,���8 �� ���89 !!! ���$�&���
��������� "(������ ��� ��� �$$���$ �)� �����$������ "(������ ��
��������$ .:�0 �� .:�;<20 �� .��;<=<20 �$ ��$�� &���#6
� ������ 	 ��+����� �(����� (RUN)
� ������ 	 >��'(���� �$���� ����+�� $����� (FAR)
3 ����3� 	 >��'(���� �$���� ������ (FDT)
� ������ 	 ?���+������ ������ ���+����� $������ (LU)
� ������ 	 @��'(� �������� ������ (B/D)
� ������ 	 ��+����� �(��(� �������� (IOL)
� ������ 	 ;(��,��$������� �"��� ��������� ��#�� "���(�� (IPF)
 ���� � 	 A���� �+����� ����� #������ (OL)
- ����-� 	 B���� ��������� ���&�� (KP)
�� ������ 	 ��+����� ���� �� �(� (RDY)
�� 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� A2 �� ���������� ����� (SW88)
�3 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� $������� $��� (SW52-2)
�� 	 �#���) ����� ��+� $�(��� &��#��� ���������� ��#�� �� ��+����� �(��(�

�>�� ������� $��� (SW52-1)
�� ������ 	 ������ AX �������� "(������ �>�� A2 �� ������� $��� (AX)
33 ���33� 	 ��+����� �(��(� �������� #��) ���� (IOL2)
3� ���3�� 	 2������ "�� �� ��������� (FAN)
3� ���3�� 	 ;(��,��$������ (TRY)
3 ���3 � 	 ?��+��$�� �C (U-DO)
3- ���3-� 	 
��� $��� �+��)��� ����� #������ (OH)
3! ���3!� 	 ����)����*����� �������� (SY)
�� ������ 	 D�"����� ����� (LIFE)
�� ������ 	 >��'(���� �$���� ������ 3 (FDT2)
�� ������ 	 E�"������ ��$$ ������ (REF OFF)
�� ������ 	 ��+����� �(��(� �� (RUN2)
�� ������ 	 C+����� ���+������ ������� (OLP)
� ���� � 	 2(����� ������ (ID)
�- ����-� 	 2(����� ������ 3 (ID2)
�! ����!� 	 2(����� ������ � (ID3)
�� ������ 	 D�# �(����� ������ (IDL)
�3 ����3� 	 ��� ����� (PID-ALM)
�� ������ 	 ?��� ��� ������� (PID-CTL)
�� ������ 	 A���� $����� (� �� $��# "��#���� (��� ��� ������� (PID-STP)
�� ������ 	 D�# �(��(� ���'(� ������ (U-TL)
�� ������ 	 @��'(� ������ � (TD1)
� ���� � 	 @��'(� ������ 3 (TD2)
�- ����-� 	 A���� � $������ (SWM1)
�! ����!� 	 A���� 3 $������ (SWM2)
�� ������ 	 A���� � $������ (SWM3)
�� ������ 	 A���� � $������ (SWM4)
�3 ����3� 	 E(����� "��#�� (FRUN)
�� ������ 	 E(����� ��+��$� (RRUN)
�� ������ 	 �� ������ ��������� (RMT)
�� ������ 	 A���� �+��)��� ������ &� �)����$��� (THM)
� ���� � 	 =���� $����� (BRKS)
�- ����-� 	 >��'(���� �$���� ������ � (FDT3)
�! ����!� 	 @������� .2�0 #��� &���� (C1OFF)
 � ��� �� 	 ���� +��� (DNZS)
 � ��� �� 	 ���� ��������� (DSAG)
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3�

3�6��

@������� .��;<=<20 >(������
�E���� �(��(��

>��'(���� ;���+�� �
�$����$�$ #��)�
>��'(���� ��������� � �D�+���

�
�$����$�$ #��)�
C+����� %���� G������<2(����� ��������� �D�+���

�@�����
>��'(���� ��������� 3 �D�+���
2(����� ��������� 3< D�# 2(����� ��������� �D�+���

�@�����
��� ��$���� 2��""������ ;
��� ��$���� 2��""������ =
D%� ��$���� >�����
D%� A������ ����� $���������

���$���� #)�� $������
D2� A������ ����� $���������

�D���(��� $���������

�2�����$� ��������
D%� A������ ����� ������� �����

2��""������ "�� ���� ���������
��$���� 2��""������ "�� ���(� G���,)�(� ����
B���� �A��( �$���� ����

>��'(���� ��������� � �D�+���
2(����� ��������� � �D�+���

�@�����
@������� .�30 %1���� >(������
@������� .2�0 %1���� >(������
@������� .H30 %1���� >(������

��+��� �" ������� E�"������ >��'(����

E�"������ D�$$ ��������� �2�����(�($ �(����� "��'(�����
@��'(� ��������� � �D�+���

�@�����
@��'(� ��������� 3< D�# @��'(� ��������� �D�+���

�@�����

 3 ��� 3� 	 >��'(���� �$���� ����+�� $����� � (FAR3)
 � ��� �� 	 �4 ����� ������ (PG-ERR)
-3 ���-3� 	 ��$�������� ���������� $����� (PSET)
-� ���-�� 	 A���������� ����� (MNT)
!- ���!-� 	 D��)� ����� (L-ALM)
!! ���!!� 	 ;���� �(��(� �"�� ��� ������ (ALM)
��� ������	 %��&�� ����(�� "���(�� ������ (DECF)
��3 ����3�	 %��&�� ���(� C>> (EN OFF)
��� ������	 =������ ����$�$��� &����� (DBAL)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO1)
��3 ����3� 	 2($����*�&�� ����� �(��(� $����� 3 (CLO2)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO3)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO4)
��� ������ 	 2($����*�&�� ����� �(��(� $����� � (CLO5)
������� �)� +��(� �� ������)�$�$ � � $)�#� �&�+� �$$���$ � ������+� ����� �(��(� �� � ��������6
�6� �� ��6� 
*
�6� �� ���6� 
*
�6� �� ���6� 
*
�6�� ���$�&���9 2(����� +��(� �" �8 �� 3��8 �" �)� ��+����� ���� �(�����
�6�� �� ���6��$
�6� �� ���6� 
*
�6�� ���$�&���9 2(����� +��(� �" �8 �� 3��8 �" �)� ��+����� ���� �(�����
�6�� �� ���6�� $
,!!! �� �6�� �� !!!�
,!!! �� �6�� �� !!!�
�6� �� �6� $
� 	 ���� ������� �$����� &� %�-�
� 	 C(��(� �(�����
� 	 C(��(� +������
- 	 2���(���� ���'(�
! 	 ���(� ��#��
�� 	 ��� ������
�3 	 ��� "��&��� ���(��
�� 	 ��� �(��(�
�� 	 D�� "�����
�� 	 A���� �(��(�
� 	 ;����� ���(�
3� 	 @��'(� �(����� �8�
3� 	 A������� "�(1 ������ �8�
3� 	 ���(� #���,)�(�
� 	 �����"�� +��(� � 	 C(��(� +��(�
� 	 E(����� $���($7 ���������� �������� �� ��������� �(��
� 	 =�� �)���$ "�� �(��(� "��'(����7 �(����� �� ����(���� ���'(�

@���	 @�,4�G,I�
� 	 I�����$�
� 	 %����$)
3 	 4�����
� 	 >����)
� 	 �����$)
� 	 �������

� �D�#� �� �� �
��)�
� 	 C(��(� "��'(���� � �=�"��� $��� ������$������
� 	 C(��(� "��'(���� 3 �;"��� $��� ������$������
3 	 E�"������ "��'(����
� 	 A���� $��� �� �<���
� 	 D�� $)�"� $��� �� �<���
� 	 D��� $��� �� �<���
 	 ��$���� $��� �� 8

�6�� �� 3��6��
�6��� �2�����<��$���7 �6��� �� !!!!
� 	 >(������ ��� ��� ������ ��� �A��($ J�7 J�7 �� J �
� 	 >(������ ��� ��� �)��� ��� �A��($ J3 �� J �
3 	 >(��,���( ���

�6� �� ���6� 
*
�6�� ���$�&���9 2(����� +��(� �" �8 �� 3��8 �" �)� ��+����� ���� �(�����
�6�� �� ���6�� $
� 	 5���
� 	 ;(1������ "��'(���� ������ �
3 	 ;(1������ "��'(���� ������ 3
� 	 ��� ������ �
� 	 ��� "��&��� ���(��
� 	 E���� $������
 	 ;����� ���'(� ����� +��(� ;
- 	 ;����� ���'(� ����� +��(� =
�� 	 @��'(� ������
�� 	 @��'(� �(����� ������
3� 	 ;����� ���(� �������
� 	 ;(������� $�+��� �#)�� ���� ��#�� �$ �(��� C>>�
� 	 ��+��� &� ���$$��� ���
� 	 ���������� �� $���7 3�8 �� �3�87 !!!	 ��$�&��

�8 �� ���8
�6�� �� ���6�� $
�8 �� ���8
�6�� �� ���6�� $

��
 2��
 ���� �
����� ����

�
�����
�
�����

���#
 �������

�3� %3� $4 %3 $4

����
 %�
�
�������

����
��� ���

��
 2��
 ���� �
����� ����

�
�����
�
�����

���#
 �������

�3� %3� $4 %3 $4

����
 %�
�
�������

����
��� ���
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���� ��������
�������� �
���� �

���
� ���� ���� ���� !
� "��# %&!! ��'
%(��'

%������ ���� �
 ���'
%(�� )� � �
��'

%*
������'
���
� ���� ���� ���� !
� "��# %&!! ��'

%(��'
%������ ���� �
 ���'

%(�� )� � �
��'
���
� ���� ���� ���� !
� "+�# %&!! ��'

%(��'
%������ ���� �
 ���'

%(�� )� � �
��'
%*
������'

,�� %�������� �
���� �' %,�� )� � �
��'
,�� %*�- �
���� �' %,�� .����'

%,�� )� � �
��'
/������
 
! �
����0�.�� � &������


%�������� �
���� �'

���� �
 ������ 12
� 3 4�)�� 0 5�� 
 �6� 5�����
� 3 +
����� ���� �
 ������� "��# %7�� �
 8�� +-�'
� 3 ������ ���� �
 ������� "��# %9 �
 �� �� -�'
: 3 /�� 
! .
����� �� ������ ���� �
 ������� "��# �� "��#
� 3 +
����� ���� �
 ������� "+�# %7�� �
 8�� +-�'
; 3 <������ �
���� UP/DOWN �
��
�
= 3 4�)�� 0 5�� 
 �6� 5����� %)�������  7)�����   >���6�� �.����)��'
�� 3 -������ ���� ����!��� ���� %
���
'
�� 3 *�� � ���� ����
7���? �
 ���?
����? �
 9�����?
���� �
 ����  
����? �
 ������?
� 3 ,��
��� � 3 @��
���

7���? �
 ���?
����? �
 9�����?
���� �
 ���� 
����? �
 ������?
7���? �
 ���?
����? �
 9�����?
���� �
 ����  
����? �
 ������?
� 3 ,��
��� � 3 @��
���

����? �
 ������?
7������? �
 ������?
����? �
 ������?
� 3 �
���� 
������

� 3 �.�� � 
������


/������� !����
 �
�� ���� �  �� �6� �
��� �
��� !����
 �

������� "�A-# �� "B4+# � �� ��� )��
>�
� %����' 3 /����� �����7!������� %� �
 �  ��� ' (SS1)
� %����' 3 /����� �����7!������� %� �
 :  ��� ' (SS2)
� %����' 3 /����� �����7!������� %� �
 ;  ��� ' (SS4)
: %���:' 3 /����� �����7!������� %� �
 ��  ��� ' (SS8)
9 %���9' 3 /����� ���0-4� ���� %�  ��� ' (RT1)
� %����' 3 /����� ���0-4� ���� %9  ��� ' (RT2)
C %���C' 3 4�)�� :7>��� 
������
 (HLD)
; %���;' 3 �
� � �
 �  �
� (BX)
= %���=' 3 B� �� ����� (RST)
D %���D' 3 4�)�� �E����� ����� ���� %D F ����.� &��G ���D F ����.� &�' (THR)

�� %����' 3 B���� !
� �
���� (JOG)
�� %����' 3 /����� !������� �
���� �0� (Hz2/Hz1)
�� %����' 3 /����� �
�
� � (M2)
�: 3 4�)�� -� )��5�� (DCBRK)
�9 %���9' 3 /����� �
���� ������� ��.�� �0� (TL2/TL1)
�� 3 />���6 �
 �
�������� �
>�� %�� 12' (SW50)
�C 3 />���6 �
 �
�������� �
>�� %C� 12' (SW60)
�; %���;' 3 @* %����� � 
����� !�������' (UP)
�= %���=' 3 -&A� %-����� � 
����� !�������' (DOWN)
�D %���D' 3 4�)�� ���� �6��� >��6 5����� (WE-KP)
�� %����' 3 ����� *�- �
��
� (Hz/PID)
�� %����' 3 />���6 
����0�.�� � 
������
 (IVS)
�� %����' 3 �����
�5 (IL)
�: %���:' 3 ����� �
���� �
��
� (Hz/TRQ)
�9 %���9' 3 4�)�� �
��������
 ��5 .�� B/79=� 
� !����)� (LE)
�� %����' 3 @�.�� �� -� (U-DI)
�C %���C' 3 4�)�� ���
  ����6 !
� ����� �
�
�  ���� ��  ������ (STM)
:� %��:�' 3 �
��� �
  �
� %:� F ����.� &��G ��:� F ����.� &�' (STOP)
:� %��:�' 3 *��7�E������
 (EXITE)
:: %��::' 3 B� �� *�- ������� �� ��!!������� �
��
�� (PID-RST)
:9 %��:9' 3 1
�� *�- ������� �
��
�� (PID-HLD)
:� %��:�' 3 /����� �
��� %5�����' 
������
 (LOC)
:C %��:C' 3 /����� �
�
� : (M3)
:; %��:;' 3 /����� �
�
� 9 (M4)
:D 3 *�
���� �
�
� !�
� ��> �
�� ���
 (DWP)
9� 3 4�)�� ���������  ������ �
  >���6 �
 �
�������� �
>�� %�� 12' (ISW50)
9� 3 4�)�� ���������  ������ �
  >���6 �
 �
�������� �
>�� %C� 12' (ISW60)
9; %��9;' 3 /��.
7�
�5 �
���� (LOCK)
9D %��9D' 3 *�� � ����  �� (SIGN)
;� %��;�' 3 ����� �
 ��� �����6����  ���� �
��
� (Hz/LSC)
;� %��;�' 3 1
�� �6� �
 ��� �����6����  ���� �
��
� !������� � �6� ���
�� (LSC-HLD)
;� %��;�' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� � (CRUN-M1)
;: %��;:' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� � (CRUN-M2)
;9 %��;9' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� : (CRUN-M3)
;� %��;�' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� 9 (CRUN-M4)
;C %��;C' 3 /����� ��

� �
��
� (DROOP)
;; %��;;' 3 ����� *( ����� (PG-CCL)
=� %��=�' 3 ����� �� �
��2�)�� �
��� (CLC)
=� %��=�' 3 ����� ��� �� �
��2�)�� �
��� ����� (CLTC)
D= 3 B� !
�>��� (FWD)
DD 3 B� ��.�� � (REV)
��� 3 �
 !����
 �  ���� (NONE)
/����� �6� .���� � �����6� � % '  6
> �)
.� �  �� � �����.� �
��� ���� �
 � ��������
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D=
DD

●� ���
�& ���
����� �
������ ���������

<������ "�A-# �����

<������ "B4+# �����


��� �
 ����� 12

��� �
 :��� 12
���� �
 ������ 12
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● ���
�& ������ ��������� �� ��
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�� 

	��� �������� �
�
:

%1� ���� � >���6'
H����7!������� �

�
:
9
�
C
;
=
D

��
��
��
�:
�9
��

� �
 �� �
�� 
���� �
 ���� 5A %>6� *DD F �G �G : 
� 9'
���� �
 ���� 1* %>6� *DD F �'
���� �
 ���� �
� 3 -� �)��
� 3 <�� >6��� �6� �
�
�  �
� � %?B�G ?I �� �����  ��� !�������'
� 3 <�� >6��� �6� �
�
� � �
����� ���� +0! �
��
� %?B�G ?IG �����  ��� !�������G 
7�
�� ������G

�������  �������
 !���
� � �
 �G �� �������  �������
 �E�� �
 !���
� J�J �
 J�J'
: 3 <�� >6��� �6� �
�
� � �
����� ���� .���
� �
��
� %?B�G ?IG �����  ��� !�������G 
7�
�� ������G �������  �������


!���
� � �
 �G �� �������  �������
 �E�� �
 !���
� J�J �
 J��J �.����)�� >6� �6� .���
� �
��
� � ��)����'
� 3 -� �)�� � 3 4�)��

���� �
 ���� �
����? �
 �����?
����? �
 �����?
���? �
 �����?
���� �
 �����  
���? �
 �����?
���� �
 ����� 12
����? �
 �����?
����? �
 �����?
����? �
 �����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
���? �
 :����?
�? �
 :��?
�? �
 :��?
���� �
 ���� �
��? �
 ���?

K
� 3 H
�
� �6�������� ��� � %����  ������ �
�
� G =7 ���� '
� 3 H
�
� �6�������� ��� � %1* ����� �
�
� '
� 3 H
�
� �6�������� ��� � %���� �
�
� �E��� �.��� �� ���� !
� .���
� �
��
�'
: 3 H
�
� �6�������� ��� : %����  ������ �
�
� G C7 ���� '
9 3 &�6�� �
�
� 
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Maximum Engineering for Global Advantage

�������� 	
������


�
�
��
�
�

��
�
��
�
�

�
�
�


�
�
�
��
�
��
�
�
�

	�
��

��
��

	�

�

���
��

���
��

�
�
�
��

	�

�

���
��

���
��

�
��

��
�
���
��

�
��
��
��

�

��

��
��

��
��

��
��

�
�
�
�
��
��
�
	

�
��
�
�
�

��
�

��
��

�
��


�
��
��

�
�
�
��
�
�
�

�

�

�

�

�

�
��

�
��
�

�
�
��
�
�
� 

!

 

��
�
��

��
���

��
���
 

"�
#


��

�

$

	
��
�%

��



● ���
�& ������ ��������� �� ��
'�
�� 

�
�

��
��
�
��
�
��
��
�
��
��
��
�
��
�
��
��
��
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

����
�

���
������
����

������
�
���

������
����

������
���

������
����

������
�

����
����
����
�

	
���� ��������
�������� �
���� �

���
� ���� ���� ���� !
� "��# %&!! ��'
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%(�� )� � �
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��'
/������
 
! �
����0�.�� � &������


%�������� �
���� �'

���� �
 ������ 12
� 3 4�)�� 0 5�� 
 �6� 5�����
� 3 +
����� ���� �
 ������� "��# %7�� �
 8�� +-�'
� 3 ������ ���� �
 ������� "��# %9 �
 �� �� -�'
: 3 /�� 
! .
����� �� ������ ���� �
 ������� "��# �� "��#
� 3 +
����� ���� �
 ������� "+�# %7�� �
 8�� +-�'
; 3 <������ �
���� UP/DOWN �
��
�
= 3 4�)�� 0 5�� 
 �6� 5����� %)�������  7)�����   >���6�� �.����)��'
�� 3 -������ ���� ����!��� ���� %
���
'
�� 3 *�� � ���� ����
7���? �
 ���?
����? �
 9�����?
���� �
 ����  
����? �
 ������?
� 3 ,��
��� � 3 @��
���

7���? �
 ���?
����? �
 9�����?
���� �
 ���� 
����? �
 ������?
7���? �
 ���?
����? �
 9�����?
���� �
 ����  
����? �
 ������?
� 3 ,��
��� � 3 @��
���

����? �
 ������?
7������? �
 ������?
����? �
 ������?
� 3 �
���� 
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/������� !����
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�� ���� �  �� �6� �
��� �
��� !����
 �

������� "�A-# �� "B4+# � �� ��� )��
>�
� %����' 3 /����� �����7!������� %� �
 �  ��� ' (SS1)
� %����' 3 /����� �����7!������� %� �
 :  ��� ' (SS2)
� %����' 3 /����� �����7!������� %� �
 ;  ��� ' (SS4)
: %���:' 3 /����� �����7!������� %� �
 ��  ��� ' (SS8)
9 %���9' 3 /����� ���0-4� ���� %�  ��� ' (RT1)
� %����' 3 /����� ���0-4� ���� %9  ��� ' (RT2)
C %���C' 3 4�)�� :7>��� 
������
 (HLD)
; %���;' 3 �
� � �
 �  �
� (BX)
= %���=' 3 B� �� ����� (RST)
D %���D' 3 4�)�� �E����� ����� ���� %D F ����.� &��G ���D F ����.� &�' (THR)

�� %����' 3 B���� !
� �
���� (JOG)
�� %����' 3 /����� !������� �
���� �0� (Hz2/Hz1)
�� %����' 3 /����� �
�
� � (M2)
�: 3 4�)�� -� )��5�� (DCBRK)
�9 %���9' 3 /����� �
���� ������� ��.�� �0� (TL2/TL1)
�� 3 />���6 �
 �
�������� �
>�� %�� 12' (SW50)
�C 3 />���6 �
 �
�������� �
>�� %C� 12' (SW60)
�; %���;' 3 @* %����� � 
����� !�������' (UP)
�= %���=' 3 -&A� %-����� � 
����� !�������' (DOWN)
�D %���D' 3 4�)�� ���� �6��� >��6 5����� (WE-KP)
�� %����' 3 ����� *�- �
��
� (Hz/PID)
�� %����' 3 />���6 
����0�.�� � 
������
 (IVS)
�� %����' 3 �����
�5 (IL)
�: %���:' 3 ����� �
���� �
��
� (Hz/TRQ)
�9 %���9' 3 4�)�� �
��������
 ��5 .�� B/79=� 
� !����)� (LE)
�� %����' 3 @�.�� �� -� (U-DI)
�C %���C' 3 4�)�� ���
  ����6 !
� ����� �
�
�  ���� ��  ������ (STM)
:� %��:�' 3 �
��� �
  �
� %:� F ����.� &��G ��:� F ����.� &�' (STOP)
:� %��:�' 3 *��7�E������
 (EXITE)
:: %��::' 3 B� �� *�- ������� �� ��!!������� �
��
�� (PID-RST)
:9 %��:9' 3 1
�� *�- ������� �
��
�� (PID-HLD)
:� %��:�' 3 /����� �
��� %5�����' 
������
 (LOC)
:C %��:C' 3 /����� �
�
� : (M3)
:; %��:;' 3 /����� �
�
� 9 (M4)
:D 3 *�
���� �
�
� !�
� ��> �
�� ���
 (DWP)
9� 3 4�)�� ���������  ������ �
  >���6 �
 �
�������� �
>�� %�� 12' (ISW50)
9� 3 4�)�� ���������  ������ �
  >���6 �
 �
�������� �
>�� %C� 12' (ISW60)
9; %��9;' 3 /��.
7�
�5 �
���� (LOCK)
9D %��9D' 3 *�� � ����  �� (SIGN)
;� %��;�' 3 ����� �
 ��� �����6����  ���� �
��
� (Hz/LSC)
;� %��;�' 3 1
�� �6� �
 ��� �����6����  ���� �
��
� !������� � �6� ���
�� (LSC-HLD)
;� %��;�' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� � (CRUN-M1)
;: %��;:' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� � (CRUN-M2)
;9 %��;9' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� : (CRUN-M3)
;� %��;�' 3 �
�� �6� �� ���� 
! �
�������� �
>��7���.� �
�
� 9 (CRUN-M4)
;C %��;C' 3 /����� ��

� �
��
� (DROOP)
;; %��;;' 3 ����� *( ����� (PG-CCL)
=� %��=�' 3 ����� �� �
��2�)�� �
��� (CLC)
=� %��=�' 3 ����� ��� �� �
��2�)�� �
��� ����� (CLTC)
D= 3 B� !
�>��� (FWD)
DD 3 B� ��.�� � (REV)
��� 3 �
 !����
 �  ���� (NONE)
/����� �6� .���� � �����6� � % '  6
> �)
.� �  �� � �����.� �
��� ���� �
 � ��������
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%1� ���� � >���6'
H����7!������� �

�
:
9
�
C
;
=
D

��
��
��
�:
�9
��

� �
 �� �
�� 
���� �
 ���� 5A %>6� *DD F �G �G : 
� 9'
���� �
 ���� 1* %>6� *DD F �'
���� �
 ���� �
� 3 -� �)��
� 3 <�� >6��� �6� �
�
�  �
� � %?B�G ?I �� �����  ��� !�������'
� 3 <�� >6��� �6� �
�
� � �
����� ���� +0! �
��
� %?B�G ?IG �����  ��� !�������G 
7�
�� ������G

�������  �������
 !���
� � �
 �G �� �������  �������
 �E�� �
 !���
� J�J �
 J�J'
: 3 <�� >6��� �6� �
�
� � �
����� ���� .���
� �
��
� %?B�G ?IG �����  ��� !�������G 
7�
�� ������G �������  �������


!���
� � �
 �G �� �������  �������
 �E�� �
 !���
� J�J �
 J��J �.����)�� >6� �6� .���
� �
��
� � ��)����'
� 3 -� �)�� � 3 4�)��

���� �
 ���� �
����? �
 �����?
����? �
 �����?
���? �
 �����?
���� �
 �����  
���? �
 �����?
���� �
 ����� 12
����? �
 �����?
����? �
 �����?
����? �
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 :����?
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 :����?
���? �
 :����?
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 :����?
�? �
 :��?
�? �
 :��?
���� �
 ���� �
��? �
 ���?

K
� 3 H
�
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�
� G =7 ���� '
� 3 H
�
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�
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� 3 H
�
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�
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: 3 H
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%B���� ������'
%���
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7�
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%?B�'
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%/��� �
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 ��� !
� ���.��'
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 � ����'
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� �'
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%H������  �������
 !���
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 !���
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 !���
� :'
%H������  �������
 !���
� 9'
%H������  �������
 !���
� �'
%H������  �������
 �E�� �
 !���
� J�J'
%H������  �������
 �E�� �
 !���
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�7�; �� +��7�;
�7�; �� +��7�;
� " ����� �=�������$!�$�! � A�N$ !������� )����!( �	!��$�!�
� " ����� �=�������$!�$�! � 9' ���$�� )����!�
� " ����� �=�������$!�$�! � A�N$ )����! �E���!$���. ��!$���� ��� ������ ��������
+ " ����� �=�������$!�$�! + A�N$ !������� )����!( 8	!��$�!�
� " 5�=�� )����!
� " &��%�� ���$�� /22,#&2 ��� �� %�!� ���F����. �� �%���
� " #$!�%�� ���$�� /22,#&2 ��� ���%�� �� %�!� ���F����. �� �%���
� " &��%�� ���$�� /22,#&2 ��� �$!�%�� �� %�!� ���F����. �� �%���
+ " #$!�%�� ���$�� /22,#&2 ��� �� %�!� ���F����. �� �%���
�7�� �� �7��
� " ����� C<$��= �� �=� ��= )�����
� " '���)���� C<$��= �� *���$����� � ����!�
�7��� �� �7��� !
�7��� �� �7��� !
�7� �� ���7� �$)�!
�7��� �� �7��� !
�7��� �� �7��� !
� �� ��� 9:
� �� �� �G
� �� ����� =���! L=� ��)����$�� ��� �$)� ��� %� )��$�$�� �� ��!��7�
���$���$�� �� ��)����$�� !�����* ����� � �� 8��+� �$)�!
�; �� +��;
�; �� +��;
�7�� �� ���� /

�
�
�

�


















�

�

�
�

�
�



�





�



�
�






















�

�



�




�

�

�






�






�






�


�







� 
�

















� 
�

� 
�


� 
�
�




� 
�

� 
�

� 
�




� 
�




� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�

� 
�























�
�


� 
�

� 
�

� 
�





























































































�
�
�
�
�
�
�








�








�

�















�














�








�





























�

�













�
�


















�

�































�








�





























�

�




























8�7�
8�7�

�+�
�8�
�+�
�8�
�7�
�

��
�+
�7�
�
�7��
�7�
�

�

�
�?

�?
�

�
�?
�?
�?

���7�
�7��
���7�
�?
�?
�7��
�7��
�?
�?
�?
�?
�?
�?
�?
�?
�

�

�7��
�

�7���
�7���
��7�
�7���
�7���
���
�
	
	
���
���
�?

●� ���
�& ����� . $����
�
��

��E$)�) A��F����. �
G�!� A��F����. �
 ���� 3������ �� G�!� A��F����. �

��E$)�) 5��*�� 3������ �

L��F�� G��!� �
&�������$� L=��)�� 5������� '������$��
��� ����� � C����� )���� �=�������$!�$�!�
5������� ������$�� ������
L=��)�� �$)� ���!�����

#2 G��-$�� � G��-$�� !����$�� ���F����.�
G��-$�� ������
G��-$�� �$)��

C����$�� A��F����. �
>��� C�����$��,
/��� L��F�� G��!�,
/��� &����. C��$�� 5*����$�� �

#�$�� 2������ C�����$�� �

����� � ��7 �� *���!�
 ���� ��*��$�.�

 ���� ��������
/���	���$���

5��$�� ���$���
��	���� ��������

; ��
;M�

C�$* ��)*��!��$�� ��$� ��� ��$�$���
C�$* ��)*��!��$�� ��!*��!� �$)��
C�$* ��)*��!��$�� ��$� ��� %��-$���

 ���� !�$* ���F����.�
���� ��!! ������ ��
���� ��!! ������ ��
���� ��!! ������ +�

������$� !������$�� ������ ��
������$� !������$�� ������ ��
������$� !������$�� ������ +�
������$� !������$�� ������ ��
������$� !������$�� ������ ��
������$� !������$�� �E���!$�� ������ K�K�
������$� !������$�� �E���!$�� ������ K%K�
������$� !������$�� �E���!$�� ������ K�K�
����� � C�����$��

C�$* 2�)*��!��$�� �
5*����$�� ����$�$��!�

5��*�� 2������ A�������$�� #�)*$�� J�$� ��� ����� �
�����,'���)���� C<$��=$�� �

���� !�����$���
C*��� 2������ � C*��� ��))��� �$�����

C*��� ������$�� �$�����
' J�$��

� �������� �$)��
5��*�� �$�����

����= �$���� ��!������ ���F����.�
����= �$���� ��������$�� ������
2�)����$�� �����  �� L$)� �
C�����* 2������ ��� ����� �
����� � ;M �������$�� ������ ��

;M �������$�� ������ ��
L��F�� ������� ����� ������ ��������

��
 2��
 ���� �
����� ����

�
�����
�
�����

���#
 �������

�3� %3� $4 %3 $4

����
 %�
�
�������

����
��� ���

��
 2��
 ���� �
����� ����

�
�����
�
�����

���#
 �������

�3� %3� $4 %3 $4

����
 %�
�
�������

����
��� ���

��
 2��
 ���� �
����� ����

�
�����
�
�����

���#
 �������

�3� %3� $4 %3 $4

����
 %�
�
�������

����
��� ���

�� L=� )���� ����� ������� $! ����)��$����. !��7 C�� L�%�� G '�+,/�?,%�?,��?�7

�+ �7� )$� ��� $�������! �� �� 9' �� %���<@ ��7� )$� ��� �=�!� �� �� 9' �� �%���

�� �; �� ���; ��� $�������! �� ?7� 9' �� %���<

�? L=� )���� *���)����! ��� ����)��$����. !��( ��*���$�� �*�� �=� $�������O! ��*��$�.7 C�� L�%�� G7

�� ��; ��� $�������! �� ��� 9' �� ��!!@ ��; ��� �=�!� �� �?� 9' �� �%���7

�� A�����. �!�7 #� ��� ����!! �=�!� �����$�� ����!7
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����� �
������� ������� ������ ����� ������ ��������
 �!����� ��

■�������� 	
������

� " #$!�%��
� " &��%�� '����!! �������( ���)�� �*����$���
� " &��%�� '����!! �������( $����!� �*����$���
+ " &��%�� #����� ��������
� " , -�.! �� -�.*��
� " '�# ��))��� � /����� $�*�� ���)$���! 0��1( 02�1( ��� 03�1�
+ " 4',#56�
� " 2�))��� �$� ��))��$���$��! �$�-
�7��� �� +�7��� �$)�!
�7� �� +8��7� !
�7�� �� 8��7�� !
�7� �� ���7� !
�7� �� ���7� 9:
� �� 8� !
�; �� ���;
� " /%!�����	����� ����)
� " /%!�����	����� ����) <$�= 9����
� " /%!�����	����� ����) <$�= >���=�
+ " /%!�����	����� ����) <$�= 9��� ��� >���=�
� " #��$��$�� ����)
� " #��$��$�� ����) <$�= 9����
8 " #��$��$�� ����) <$�= >���=�
? " #��$��$�� ����) <$�= 9��� ��� >���=�
	���; �� ���;
	���; �� ���;
�7�" #$!�%��@ �7� �� ���7� 9:
� �� 8� !
�7� �� ���7� 9:
	���; �� ���;@ ���" #�*���! �� !���$�� �� A��
	���; �� ���;@ ���" #�*���! �� !���$�� �� A�8
�; �� ��;
� " B��* $������� �*����$�� C��* ��� �� ����)�
� " /���)��$����. !<$��= �� ��))���$��	*�<�� �*����$��
�7�� �� �7�� !
	���; �� �; �� ���;
� " #$!�%�� !<$��=$�� '�# ���!����
�; �� ���; �������. !�� ������
�7��� �� +�7��� �$)�!
�7� �� +8��7� !
�7�� �� 8��7�� !
� �� +
%$� � " '�# ���*�� *����$�.

� " '��! ����( �" �$��! !�%������
%$� � " C����� ��)*��!��$�� ������ ��� '�# ���*��

� D  ��$� �����$�� �� �=� )�$� !���$���
� D C*��� ��))��� �����$�� �� )�E$)�) ���F����.�

�; �� +��;
�7� �� ��7� 9:
�7� �� �7� !
�7� �� ��7� 9:
�7� �� �7� !
�; �� +��;
� �� +�
G$� � " 2�$���$�� !*��� ��� %��-�	5�

� " #������� !*���( � "  �������� !*����
G$� � "  �!�����7
G$� � "  �!*��!� ��� %��-�	5AA �������

� " C��< ��!*��!�( � " H�$�- ��!*��!��
G$� + " 2�$���$�� ���F����. ��� %��-�	5�

� " C��* ���F����. A���( � " G��-�	5� ���F����. I?��
G$� � " 5��*�� ����$�$�� �� %��-� !$����

� " ����*������ �� � ��� ��))��� 5�,5AA( � " 5��. <=�� � ��� ��))��� $! 5AA�
�7�� �� ��7�� �$)�!
�7��� �� �7��� !
� �� ���� *��!�!
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'�# 2������ ���� !�����$���

 �)��� ��))��� C3�

' J�$��
� �������� �$)��

# #$�������$�� �$)��
A���%��- �$�����

'��!!��$:��$�� !����$�� ���F����.�
'��!!��$:$�� �$)��
/��$ ��!�� <$���*�

C����� ����) ���*���

4**�� ����� ����) /9��
>�<�� ����� ����) />��

C��* ���F����. ��� !��< ���<�����
C��< ���<���� ����� !��* ������.�

C����$�� ���F����.�
4**�� �$)$� �� '�# *����!! ���*���
>�<�� �$)$� �� '�# *����!! ���*���
#�< 2�����!��$�� '������$�� #��.�
2�))���$�� '�<�� C<$��=$�� C�F�����

'�# 2������ C*��� ��))��� �$�����
#����� ��������� *�!$�$���
#�����$�� <$��= �� ������ *�!$�$�� ���$��$���

' J�$�� �
� �������� �$)�� �

# #$�������$�� �$)�� �
'�# ������� %���- !�����$���

G��-� C$���� G��-�	5AA ��������
G��-�	5AA ���F����.,!*����

G��-�	5AA �$)���
G��-�	5� ���F����.,!*����

G��-�	5� �$)���
G��-�	5AA ���F���

C*��� ����$�$�� !�����$��
G��-$�� ����$�$��!��

C����	���- J�$��
2�)*���$�� �$)���
2�)*���$�� ������

��7� �� ���7� 9:
��7� �� ���7� 9:

� " 5��*�� � ������� $� *��*���$�� �� $�*�� �������
�� �� ��� " 5��*�� �� /3 	���������� ������� ��� �+� 3 !��$�!�
�8� �� ��� " 5��*�� �� /3 	���������� ������� ��� �8� 3 !��$�!�
�� �� ��� " 5��*�� �� /3 	���������� ������� ��� �+� 3 !��$�!�
�8� �� ��� " 5��*�� �� /3 	���������� ������� ��� �8� 3 !��$�!�
�7�; �� ��7�; *��������� <$�= ��!*��� �� K��+"  ���� 3������ �� G�!� A��F����. �K�
� " A�� � �������	*��*�!� )���� <$�= !=���	��$��� ����$�� ���
� " A�� �� $�������	��$��� )����( ���	����$����� )����( �� )���� <$�= !�*������. *�<���� ����$�� ���
�7��" #$!�%�� �; �� �+�; �� �=� ����� ������� ����<�%�� ����$����! ��$�� �������� �� �=� )����
�7� �� ?�7� )$�
�7� �� 8�7� 9:
�; �� ��; >#,�# )������( �; �� ���; 9# )����
�7��" #$!�%��@ �7�� �� +�7�� !
�7� �� 8�7� 9:
� " 3��$�%�� ���F�� ����
� " 2��!���� ���F�� ����
� " /���	���F�� %��!�
+ " /���	�����. !��$�� �*����$�� 3��$�%�� ���F�� ���� ���$�� /22,#&2�
� " /���	�����. !��$�� �*����$�� 2��!���� ���F�� ���� ���$�� /22,#&2�
� " /���	�����. !��$�� �*����$�� /���	���F�� %��!� ���$�� /22,#&2�
� " 3,� ������� <$�= !�$* ��)*��!��$�� $����$��
� " #.��)$� ���F�� ������ �������
� " 3,� ������� <$�= !�$* ��)*��!��$�� ���$��
+ " 3,� ������� <$�= !*��� !��!��
� " #.��)$� ���F�� ������ ������� <$�= !*��� !��!��
� " 3����� ������� <$�=��� !*��� !��!��
8 " 3����� ������� <$�= !*��� !��!��
� �� �� *���!
�7�� �� ���� -6 <=�� �+� D �( �( + �� ��
�7�� �� ���� 9' <=�� �+� D ��
�7�� �� ���� /
� " #$!�%��
� " L��� <=$�� �=� )���� !��*!7 ; �( ;M ��� ����� !�$* ���F����.�
� " L��� <=$�� �=� )���� $! �����$�� ����� 3,� ������� ; �( ;M( ����� !�$* ���F����.( ��	���� �������(

)�����$� !������$�� ������! � �� �( ��� )�����$� !������$�� �E���!$�� ������! K�K �� K�K�
+ " L��� <=$�� �=� )���� $! �����$�� ����� ������ ������� ; �( ;M( ����� !�$* ���F����.( ��	���� �������( )�����$� !������$��

������! � �� �( ��� )�����$� !������$�� �E���!$�� ������! K�K �� K�7K /��$��%�� <=�� �=� ������ ������� $! ���%���7�
� " #$!�%�� � " &��%��
�7�� �� ���� /
�7��; �� ��7��;
�7��; �� ��7��;
�7�; �� ���7�;
�7�� �� ��7�� !
�7�; �� ���7�;
�7�� �� ��7�� 9:
�7��; �� ��7��;
�7��; �� ��7��;
�7��; �� ��7��;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
�7�; �� +��7�;
� " ����� �=�������$!�$�! � A�N$ !������� )����!( �	!��$�!�
� " ����� �=�������$!�$�! � 9' ���$�� )����!�
� " ����� �=�������$!�$�! � A�N$ )����! �E���!$���. ��!$���� ��� ������ ��������
+ " ����� �=�������$!�$�! + A�N$ !������� )����!( 8	!��$�!�
� " 5�=�� )����!
� " &��%�� ���$�� /22,#&2 ��� �� %�!� ���F����. �� �%���
� " #$!�%�� ���$�� /22,#&2 ��� ���%�� �� %�!� ���F����. �� �%���
� " &��%�� ���$�� /22,#&2 ��� �$!�%�� �� %�!� ���F����. �� �%���
+ " #$!�%�� ���$�� /22,#&2 ��� �� %�!� ���F����. �� �%���
�7�� �� �7��
� " ����� C<$��= �� �=� ��= )�����
� " '���)���� C<$��= �� *���$����� � ����!�
�7��� �� �7��� !
�7��� �� �7��� !
�7� �� ���7� �$)�!
�7��� �� �7��� !
�7��� �� �7��� !
� �� ��� 9:
� �� �� �G
� �� ����� =���! L=� ��)����$�� ��� �$)� ��� %� )��$�$�� �� ��!��7�
���$���$�� �� ��)����$�� !�����* ����� � �� 8��+� �$)�!
�; �� +��;
�; �� +��;
�7�� �� ���� /
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��� (SY)
"� ���"�� � 5�*����� �
��� (LIFE)
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� � ����	
�
� � ��	
� ����������	
� 
���� ����������
� ������ � �������� ������� (RUN)
� ������ � ��������� ����� � ������
 �����
 (FAR)
! ����!� � ��������� ����� �  ������ (FDT)
" ����"� � #� ����
����  ������ ��������� ������ � (LU)
$ ����$� � %����� ��
�����  ������ (B/D)
& ����&� � �������� ������ 
������� (IOL)
' ����'� � (���)���������� �*��� ��������� ��+�� *��
��� (IPF)
, ����,� � -���� ����
�� ���
� +������ (OL)
. ����.� � /���� ��������� ���	
� (KP)
�� ������ � �������� ��� � �� ��� (RDY)
�� � 0+���1 �����  ���� ������ 	��+��� ���������
 ��+�� �� �������� ������

���� -� �� ���������
 
���� (SW88)
�! � 0+���1 �����  ���� ������ 	��+��� ���������
 ��+�� �� �������� ������

���� ����� ��� �� �� (SW52-2)
�" � 0+���1 �����  ���� ������ 	��+��� ���������
 ��+�� �� �������� ������

���� ������� �� �� (SW52-1)
�& ����&� � 0�
��� AX �������
 *�������

���� -� �� ������� �� �� (AX)
!! ���!!� � �������� ������ 
������� +��1  �
�� (IOL2)
!& ���!&� � ���
��� *�� �� ��������� (FAN)
!' ���!'� � (���)��������� (TRY)
!. ���!.� � 2��� ���3 ����1��� ���
� +������ (OH)
!4 ���!4� � 0���1���������� ����
��� (SY)
"� ���"�� � 5�*����� �
��� (LIFE)
"� ���"�� � ��������� ����� �  ������ ! (FDT2)
"" ���""� � 6�*������ 
���  ������ (REF OFF)
"& ���"&� � �������� ������ �� (RUN2)
"' ���"'� � 7���
�� ���������� ������
 (OLP)
", ���",� � �������  ������ (ID)
". ���".� � �������  ������ ! (ID2)
"4 ���"4� � �������  ������ " (ID3)
$� ���$�� � 5�+ �������  ������ (IDL)
$! ���$!� � 8�� �
��� (PID-ALM)
$" ���$"� � #� �� 8�� ������
 (PID-CTL)
$$ ���$$� � -���� ������  �� �� �
�+ *
�+���� �� �� 8�� ������
 (PID-STP)
$& ���$&� � 5�+ ������ ������  ������ (U-TL)
$' ���$'� � %�����  ������ � (TD1)
$, ���$,� � %�����  ������ ! (TD2)
$. ���$.� � -���� � ��
���� (SWM1)
$4 ���$4� � -���� ! ��
���� (SWM2)
&� ���&�� � -���� " ��
���� (SWM3)
&� ���&�� � -���� $ ��
���� (SWM4)
&! ���&!� � 6������ *��+�� (FRUN)
&" ���&"� � 6������ ������� (RRUN)
&$ ���&$� � �� ������ ��������� (RMT)
&' ���&'� � -���� ����1���  ������ 	� �1�������� (THM)
&, ���&,� � 9��3� �����
 (BRKS)
&. ���&.� � ��������� ����� �  ������ " (FDT3)
&4 ���&4� � %������
 :��; +��� 	���3 (C1OFF)
,� ���,�� � 0��� ��
� (DNZS)
,� ���,�� � 0��� ��������� (DSAG)
,! ���,!� � ��������� ����� � ������
 �����
 " (FAR3)
,' ���,'� � 8< �����  ������ (PG-ERR)
.! ���.!� � 8���������� ����
����� �����
 (PSET)
.$ ���.$� � -���������� ����� (MNT)
4. ���4.� � 5��1� �
��� (L-ALM)
44 ���44� � (
��� ������ �*�� ��� �
���� (ALM)
��� ������ � ��	
� ������� *��
���  ������ (DECF)
��! ����!� � ��	
� ����� 7�� (EN OFF)
��& ����&� � 9��3��� ���������� 	��3�� (DBAL)
!��� �"���� � 7����� �* ���� � (SO01)
!��! �"��!� � 7����� �* ���� ! (SO02)
!��" �"��"� � 7����� �* ���� " (SO03)
!��$ �"��$� � 7����� �* ���� $ (SO04)
!��& �"��&� � 7����� �* ���� & (SO05)
!��' �"��'� � 7����� �* ���� ' (SO06)
!��, �"��,� � 7����� �* ���� , (SO07)
!��. �"��.� � 7����� �* ���� . (SO08)
!��4 �"��4� � 7����� �* ���� 4 (SO09)
!��� �"���� � 7����� �* ���� �� (SO10)
$��� �&���� � %������
 :=�; ����� �����
 (X1)
$��! �&��!� � %������
 :=!; ����� �����
 (X2)
$��" �&��"� � %������
 :="; ����� �����
 (X3)
$��$ �&��$� � %������
 :=$; ����� �����
 (X4)
$��& �&��&� � %������
 :=&; ����� �����
 (X5)
$��' �&��'� � %������
 :='; ����� �����
 (X6)
$��, �&��,� � %������
 :=,; ����� �����
 (X7)
$��� �&���� � %������
 :�>�; ����� �����
 (FWD)
$��� �&���� � %������
 :6?; ����� �����
 (REV)
'��� �,���� � ����
 ��� ������ (FL_RUN)
'��� �,���� � ����
 �>� ��� ������ (FL_FWD)
'��! �,��!� � ����
 6? ��� ������ (FL_REV)
'��" �,��"� � ������ ����
������� (DACC)
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�& *���������� ��������� -

���� ������ � 
���� ����������� (DDEC)
���� ������ � ����� ��������������� ������� (REGA)
���� ������ � ���� ������ ��������� ������ (DR_REF)
���� ������ �  ���! ������ �������� (ALM_ACT)
"����� ��� ����� � ����������� � � ���#� �$��� ������ � ������� ���� ������ �� � ���!���% �&��� � '((%�
� � )� ������� �������
* � &������ ������ + ,�������������� �!��
- �  )
�� + ,�������������� �!��
. � '/�� + ,�������������� �!��
� � 0'/�� + ,�������������� �!��
� � "�� �����1 �������� + ,�������������� �!��
� � /���� �����1 �������� + ,�������������� �!��
� � /��� ���� �������� + ,�������������� �!��
2 � (����� ���� �������� + ,�������������� �!��
3 � /��� ��� ������ ���� �������� + ,�������������� �!��
*� � 4���� ���� + ,�������������� �!��
** � 4����!��� �������
*- � 
����!��� �������
*. � &!�� #�� ����� ����
� � )� �!��
* � '������1 �!��
- � '�������1 �!��
. � 5����
� � /��������$�� �!��
� � 5���� ���� ������
�%�� �� ���%��
"�� ��*%
"�� ��-%
"�� ��.%
"�� ���%
"�� ���%
"�� ��*%
"�� ��-%
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"�� ���%
"�� ���%
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� �*���� � "����� !�������:����1 �� �� * ����� (SS1)
* �*��*� � "����� !�������:����1 �� �� . ������ (SS2)
- �*��-� � "����� !�������:����1 �� �� � ������ (SS4)
. �*��.� � "����� !�������:����1 �� �� *� ������ (SS8)
� �*���� � "�����  77;
<7 �!� �- ������ (RT1)
� �*���� � "�����  77;
<7 �!� �� ������ (RT2)
� �*���� � <��$�� .�#�� �������� (HLD)
� �*���� � 7���� �� � ���� (BX)
2 �*��2� � /���� ����! (RST)
3 �*��3� � <��$�� �=������ ����! ��� �3 >  ���� '((? *��3 >  ���� ')� (THR)
*� �*�*�� � /���1 ��� @����� (JOG)
** �*�**� � "����� ���:����1 ��!!��� -;* (Hz2/Hz1)
*- �*�*-� � "����� !���� - (M2)
*. � <��$�� 
7 $��A�� (DCBRK)
*� �*�*�� � "����� ���:�� �!��� ����� -;* (TL2/TL1)
*� � "#��� �� ��!!����� ��#�� ��� B8� (SW50)
*� � "#��� �� ��!!����� ��#�� ��� B8� (SW60)
*� �*�*�� � �5 �4������� ������ ���:����1� (UP)
*2 �*�*2� � 
'�) �
������� ������ ���:����1� (DOWN)
-� �*�-�� � 7����� 54
 ������� (Hz/PID)
-* �*�-*� � "#��� ���!��;������ �������� (IVS)
-- �*�--� � 4�������A (IL)
-. �*�-.� � 7����� ���:�� ������� (Hz/TRQ)
-� �*�-�� � <��$�� ��!!�������� ��A �� /"��2� �� ����$�� (LE)
-� �*�-�� � �������� 
4 (U-DI)
-� �*�-�� � <��$�� ���� ������ ��� ���� !���� ����� �� ������� (STM)
.� �*�.�� � (���� �� ���� �.� >  ���� '((? *�.� >  ���� ')� (STOP)
.- �*�.-� � 5����=������ (EXITE)
.. �*�..� � /���� 54
 ������� ��� ���������� ��!������� (PID-RST)
.� �*�.�� � B��� 54
 ������� ��!������ (PID-HLD)
.� �*�.�� � "����� ����� �A�1���� �������� (LOC)
.� �*�.�� � "����� !���� . (M3)
.� �*�.�� � "����� !���� � (M4)
.3 � 5������ !���� ���! ��# ����������� (DWP)
�� � <��$�� ��������� ��:����� �� �#��� �� ��!!����� ��#�� ��� B8� (ISW50)
�* � <��$�� ��������� ��:����� �� �#��� �� ��!!����� ��#�� ��� B8� (ISW60)
�� �*���� � "��������A ��!!��� (LOCK)
�3 �*��3� � 5���� ���� ��� (SIGN)
�� �*���� � 7����� �������� ��������� ����� ������� (Hz/LSC)
�* �*��*� � B��� ��� �������� ��������� ����� ������� ���:����1 � ��� !�!��1 (LSC-HLD)
�- �*��-� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� * (CRUN-M1)
�. �*��.� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� - (CRUN-M2)
�� �*���� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� . (CRUN-M3)
�� �*���� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� � (CRUN-M4)
�� �*���� � "����� ����� ������� (DROOP)
�� �*���� � 7����� 5, ����! (PG-CCL)
2* �*�2*� � 7���� ��� �����!8�$�� ���� �!��� (CLTC)
32 � /�� ���#��� (FWD)
33 � /�� ������� (REV)
*�� � )� ������� ������� (NONE)
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Maximum Engineering for Global Advantage
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���� ������ � 
���� ����������� (DDEC)
���� ������ � ����� ��������������� ������� (REGA)
���� ������ � ���� ������ ��������� ������ (DR_REF)
���� ������ �  ���! ������ �������� (ALM_ACT)
"����� ��� ����� � ����������� � � ���#� �$��� ������ � ������� ���� ������ �� � ���!���% �&��� � '((%�
� � )� ������� �������
* � &������ ������ + ,�������������� �!��
- �  )
�� + ,�������������� �!��
. � '/�� + ,�������������� �!��
� � 0'/�� + ,�������������� �!��
� � "�� �����1 �������� + ,�������������� �!��
� � /���� �����1 �������� + ,�������������� �!��
� � /��� ���� �������� + ,�������������� �!��
2 � (����� ���� �������� + ,�������������� �!��
3 � /��� ��� ������ ���� �������� + ,�������������� �!��
*� � 4���� ���� + ,�������������� �!��
** � 4����!��� �������
*- � 
����!��� �������
*. � &!�� #�� ����� ����
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� �*���� � "����� !�������:����1 �� �� * ����� (SS1)
* �*��*� � "����� !�������:����1 �� �� . ������ (SS2)
- �*��-� � "����� !�������:����1 �� �� � ������ (SS4)
. �*��.� � "����� !�������:����1 �� �� *� ������ (SS8)
� �*���� � "�����  77;
<7 �!� �- ������ (RT1)
� �*���� � "�����  77;
<7 �!� �� ������ (RT2)
� �*���� � <��$�� .�#�� �������� (HLD)
� �*���� � 7���� �� � ���� (BX)
2 �*��2� � /���� ����! (RST)
3 �*��3� � <��$�� �=������ ����! ��� �3 >  ���� '((? *��3 >  ���� ')� (THR)
*� �*�*�� � /���1 ��� @����� (JOG)
** �*�**� � "����� ���:����1 ��!!��� -;* (Hz2/Hz1)
*- �*�*-� � "����� !���� - (M2)
*. � <��$�� 
7 $��A�� (DCBRK)
*� �*�*�� � "����� ���:�� �!��� ����� -;* (TL2/TL1)
*� � "#��� �� ��!!����� ��#�� ��� B8� (SW50)
*� � "#��� �� ��!!����� ��#�� ��� B8� (SW60)
*� �*�*�� � �5 �4������� ������ ���:����1� (UP)
*2 �*�*2� � 
'�) �
������� ������ ���:����1� (DOWN)
-� �*�-�� � 7����� 54
 ������� (Hz/PID)
-* �*�-*� � "#��� ���!��;������ �������� (IVS)
-- �*�--� � 4�������A (IL)
-. �*�-.� � 7����� ���:�� ������� (Hz/TRQ)
-� �*�-�� � <��$�� ��!!�������� ��A �� /"��2� �� ����$�� (LE)
-� �*�-�� � �������� 
4 (U-DI)
-� �*�-�� � <��$�� ���� ������ ��� ���� !���� ����� �� ������� (STM)
.� �*�.�� � (���� �� ���� �.� >  ���� '((? *�.� >  ���� ')� (STOP)
.- �*�.-� � 5����=������ (EXITE)
.. �*�..� � /���� 54
 ������� ��� ���������� ��!������� (PID-RST)
.� �*�.�� � B��� 54
 ������� ��!������ (PID-HLD)
.� �*�.�� � "����� ����� �A�1���� �������� (LOC)
.� �*�.�� � "����� !���� . (M3)
.� �*�.�� � "����� !���� � (M4)
.3 � 5������ !���� ���! ��# ����������� (DWP)
�� � <��$�� ��������� ��:����� �� �#��� �� ��!!����� ��#�� ��� B8� (ISW50)
�* � <��$�� ��������� ��:����� �� �#��� �� ��!!����� ��#�� ��� B8� (ISW60)
�� �*���� � "��������A ��!!��� (LOCK)
�3 �*��3� � 5���� ���� ��� (SIGN)
�� �*���� � 7����� �������� ��������� ����� ������� (Hz/LSC)
�* �*��*� � B��� ��� �������� ��������� ����� ������� ���:����1 � ��� !�!��1 (LSC-HLD)
�- �*��-� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� * (CRUN-M1)
�. �*��.� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� - (CRUN-M2)
�� �*���� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� . (CRUN-M3)
�� �*���� � 7���� ��� ��� �!� �� ��!!����� ��#�������� !���� � (CRUN-M4)
�� �*���� � "����� ����� ������� (DROOP)
�� �*���� � 7����� 5, ����! (PG-CCL)
2* �*�2*� � 7���� ��� �����!8�$�� ���� �!��� (CLTC)
32 � /�� ���#��� (FWD)
33 � /�� ������� (REV)
*�� � )� ������� ������� (NONE)
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Inverter type
FRN□□□G1S-2U/4U

0.5

1
2
3
5

7.5
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15
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50

60

-

75
100

125
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-
-
-
-
-
-
-
-
-
-
-
-

0.5

1
2
3
5

7.5
10
15
20
25
30
40
50
60

75

100

125

-

-

150
200
250
300
350
450
500
600
700
800
900
1000

4.33
(110)

5.91
(150)

8.66
(220)

9.84
(250)

12.6
(320)

13.98
(355)

20.87
(530)
24.8
(630)

20.87
(530)

26.77
(680)

34.65
(880)
39.37
(1000)

3.78
(96)

5.35
(136)

7.72
(196)

8.9
(226)

9.45
(240)

10.83
(275)

16.93
(430)
11.42
(290)

16.93
(430)

11.42
(290)

10.24
(260)
11.81
(300)

0.24
(6)

0.39
(10)

0.59
(15)

10.24
(260)

15.75
(400)

21.65
(550)
24.21
(615)
26.57
(675)
29.13
(740)
29.53
(750)
34.65
(880)
29.13
(740)

39.37
(1000)

55.12
(1400)

61.02
(1550)

9.69
(246)

9.37
(238)

14.88
(378)

20.87
(530)
23.43
(595)
25.79
(655)

28.35
(720)

33.46
(850)
27.95
(710)

38.19
(970)

53.94
(1370)

59.84
(1520)

0.28
(7)

0.43
(11)

0.47
(12)

0.61
(15.5)

5.2
(132)

5.71
(145)

7.68
(195)

10.04
(255)

10.63
(270)

11.22
(285)
14.17
(360)
12.4
(315)

14.17
(360)

17.32
(440)

19.69
(500)

4.45
(113)

4.13
(105)

4.53
(115)

5.71
(145)
7.09
(180)
5.31
(135)

7.09
(180)

10.24
(260)

12.33
(313.2)

0.75
(19)

1.26
(32)

3.54
(90)

5.51
(140)

6.1
(155)

5.51
(140)

7.09
(180)

7.35
(186.8)

0.12
(3)

0.39
(10)

0.16
(4)

0.25
(6.4)

0.24
(6)

0.39
(10)

0.59
(15)

230 V 460 V W W1 W2 H H1 H2 D D1 D2 D3 φA

Dimensions
inch (mm)

40Hp (LD) & Below 50Hp (LD) & Above

Maximum Engineering for Global Advantage
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)"������������� ����� ����������*

)�����*
)@�� ����*

)A��� ������*

)B����� ����>*

)3��� ����*
)(�6�������� ����� �������� ����*

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

"������������ A��� 3������ 3��������

@�� 2��> 1������� )/�� ���������*

2���� 2��> 1������� )/�� ���������*

���
 ���
 ���� �
����� ����

�
�����
�
�����

����
 �������

��� ��� � �� � 

�!���
 �!
�
�������

����
��"���

Inverter type
FRN□□□G1S-2U/4U

0.5

1
2
3
5

7.5
10
15
20
25
30
40

50

60

-

75
100

125

150

-
-
-
-
-
-
-
-
-
-
-
-

0.5

1
2
3
5

7.5
10
15
20
25
30
40
50
60

75

100

125

-

-

150
200
250
300
350
450
500
600
700
800
900
1000

4.33
(110)

5.91
(150)

8.66
(220)

9.84
(250)

12.6
(320)

13.98
(355)

20.87
(530)
24.8
(630)

20.87
(530)

26.77
(680)

34.65
(880)
39.37
(1000)

3.78
(96)

5.35
(136)

7.72
(196)

8.9
(226)

9.45
(240)

10.83
(275)

16.93
(430)
11.42
(290)

16.93
(430)

11.42
(290)

10.24
(260)
11.81
(300)

0.24
(6)

0.39
(10)

0.59
(15)

10.24
(260)

15.75
(400)

21.65
(550)
24.21
(615)
26.57
(675)
29.13
(740)
29.53
(750)
34.65
(880)
29.13
(740)

39.37
(1000)

55.12
(1400)

61.02
(1550)

9.69
(246)

9.37
(238)

14.88
(378)

20.87
(530)
23.43
(595)
25.79
(655)

28.35
(720)

33.46
(850)
27.95
(710)

38.19
(970)

53.94
(1370)

59.84
(1520)

0.28
(7)

0.43
(11)

0.47
(12)

0.61
(15.5)

5.2
(132)

5.71
(145)

7.68
(195)

10.04
(255)

10.63
(270)

11.22
(285)
14.17
(360)
12.4
(315)

14.17
(360)

17.32
(440)

19.69
(500)

4.45
(113)

4.13
(105)

4.53
(115)

5.71
(145)
7.09
(180)
5.31
(135)

7.09
(180)

10.24
(260)

12.33
(313.2)

0.75
(19)

1.26
(32)

3.54
(90)

5.51
(140)

6.1
(155)

5.51
(140)

7.09
(180)

7.35
(186.8)

0.12
(3)

0.39
(10)

0.16
(4)

0.25
(6.4)

0.24
(6)

0.39
(10)

0.59
(15)

230 V 460 V W W1 W2 H H1 H2 D D1 D2 D3 φA

Dimensions
inch (mm)

40Hp (LD) & Below 50Hp (LD) & Above

Maximum Engineering for Global Advantage
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●������ �	
�� �� ����� ����� ����
�����

●�������� ������ �������� ����� !�� ����� ����� ��"��� "�#��� ���$�%�&�

�����：inch(��)�

�����：inch(��)�

Inverter type
FRN□□□G1H-2U/4U

7.5
10
15
20
25
30
40

50

60

-

75
100

7.5
10
15
20
25
30
40
50
60

75

100

-

8.66
(220)

9.84
(250)

12.6
(320)

13.98
(355)

5.49
(139.4)

5.75
(146)

-

1.59
(40.3)

115
(52)

-

1.59
(40.3)

115
(52)

-

7.72
(196)

8.9
(226)

9.45
(240)

10.83
(275)

4.17
(106)

4.41
(112)

-

0.39
(10)

0.39
(10)

12.6
(320)

18.1
(460)

21.65
(550)
24.21
(615)
26.57
(675)
29.13
(740)

10.24
(260)

15.75
(400)

-

1.18
(30)

1.18
(30)

-

9.37
(238)

14.88
(378)

20.87
(530)
23.43
(595)
25.79
(655)
28.35
(720)

1.61
(41)

0.47
(12)

11.7
(298)

17.32
(440)

-

0.43
(11)

0.39
(10)

-

10.63
(270)

10.04
(255)

10.63
(270)

4.06
(103)

4.53
(115)

6.56
(166.5)

5.51
(140)

6.1
(155)

0.43
(10.8)

0.16
(4)

0.39
(10)

0.39
(10)

0.39
(10)

-

230 V 460 V W W1 W2 W3 W4 W5 W6 H H1 H2 H3 H4 H5 H6 D D1 D2 D3
Mounting

hole
φA1

Mounting
hole
φA2

Dimensions
inch (mm)

�

�
TP-G1W-J1

3.15
(80)

0.72
(18.2)

2.40
(61)

0.37
(9.5)

2 x M3

3.15
(80) #

(58)
#

(4.5)

2 x φ4

0.37
(9.5)

2.40
(61)

0.37
(9.5)

5.
06

(1
28

.5
)

0.
58

(1
4.

61
5)

0.
59

(1
5.

08
)

0.
41

(1
0.

5)
4.

12
(1

04
.6

)

4.
12

(1
04

.6
)

#
(1

3.
4)

0.
41

(1
0.

5)

0.
37

(9
.5

)
0.

91
(2

3)

# (1
)

5.
06

(1
28

.5
)

0.
54

(1
3.

77
5)

0.
32

(8
.1

7)

0.60
(15.24)

2.12
(53.8)

0.67
(16.98)

0.46
(11.68)

0.
45

(1
1.4

)

0.
32

(8
.1

)

3.15
(80)

0.72
(18.2)

2.40
(61)

0.37
(9.5)

2 x M3

3.15
(80) #

(58)
#

(4.5)

2 x φ4

0.37
(9.5)

2.40
(61)

0.37
(9.5)

5.
06

(1
28

.5
)

0.
58

(1
4.

61
5)

0.
59

(1
5.

08
)

0.
41

(1
0.

5)
4.

12
(1

04
.6

)

4.
12

(1
04

.6
)

0.
41

(1
0.

5)

0.
37

(9
.5

)
0.

91
(2

3)

# (1
)

5.
06

(1
28

.5
)

0.
54

(1
3.

77
5)

0.
32

(8
.1

7)

0.60
(15.24)

2.12
(53.8)

0.67
(16.98)

0.46
(11.68)

0.
45

(1
1.4

)

0.
32

(8
.1

)
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�

D3

D

D2D1

W2

HH
1

H
2

W

W1
φA

D3

D

D2D1

H H
1

H
2

W

W1W2 W3

W6

H
5H
3

H
4 H
6

W4

W5

φA2

φA1

Note: Inverters with built-in 
DC Reactor cannot employ 
external heatsink cooling.

40Hp (LD) & Below 50Hp (LD) & Above

Maximum Engineering for Global Advantage
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●������ �	
�� �� ����� ����� ����
�����

●�������� ������ �������� ����� !�� ����� ����� ��"��� "�#��� ���$�%�&�

�����：inch(��)�

�����：inch(��)�

Inverter type
FRN□□□G1H-2U/4U

7.5
10
15
20
25
30
40

50

60

-

75
100

7.5
10
15
20
25
30
40
50
60

75

100

-

8.66
(220)

9.84
(250)

12.6
(320)

13.98
(355)

5.49
(139.4)

5.75
(146)

-

1.59
(40.3)

115
(52)

-

1.59
(40.3)

115
(52)

-

7.72
(196)

8.9
(226)

9.45
(240)

10.83
(275)

4.17
(106)

4.41
(112)

-

0.39
(10)

0.39
(10)

12.6
(320)

18.1
(460)

21.65
(550)
24.21
(615)
26.57
(675)
29.13
(740)

10.24
(260)

15.75
(400)

-

1.18
(30)

1.18
(30)

-

9.37
(238)

14.88
(378)

20.87
(530)
23.43
(595)
25.79
(655)
28.35
(720)

1.61
(41)

0.47
(12)

11.7
(298)

17.32
(440)

-

0.43
(11)

0.39
(10)

-

10.63
(270)

10.04
(255)

10.63
(270)

4.06
(103)

4.53
(115)

6.56
(166.5)

5.51
(140)

6.1
(155)

0.43
(10.8)

0.16
(4)

0.39
(10)

0.39
(10)

0.39
(10)

-

230 V 460 V W W1 W2 W3 W4 W5 W6 H H1 H2 H3 H4 H5 H6 D D1 D2 D3
Mounting

hole
φA1

Mounting
hole
φA2

Dimensions
inch (mm)

�

�
TP-G1W-J1

3.15
(80)

0.72
(18.2)

2.40
(61)

0.37
(9.5)

2 x M3

3.15
(80) #

(58)
#

(4.5)

2 x φ4

0.37
(9.5)

2.40
(61)

0.37
(9.5)

5.
06

(1
28

.5
)

0.
58

(1
4.

61
5)

0.
59

(1
5.

08
)

0.
41

(1
0.

5)
4.

12
(1

04
.6

)

4.
12

(1
04

.6
)

#
(1

3.
4)

0.
41

(1
0.

5)

0.
37

(9
.5

)
0.

91
(2

3)

# (1
)

5.
06

(1
28

.5
)

0.
54

(1
3.

77
5)

0.
32

(8
.1

7)

0.60
(15.24)

2.12
(53.8)

0.67
(16.98)

0.46
(11.68)

0.
45

(1
1.4

)

0.
32

(8
.1

)

3.15
(80)

0.72
(18.2)

2.40
(61)

0.37
(9.5)

2 x M3

3.15
(80) #

(58)
#

(4.5)

2 x φ4

0.37
(9.5)

2.40
(61)

0.37
(9.5)

5.
06

(1
28

.5
)

0.
58

(1
4.

61
5)

0.
59

(1
5.

08
)

0.
41

(1
0.

5)
4.

12
(1

04
.6

)

4.
12

(1
04

.6
)

0.
41

(1
0.

5)

0.
37

(9
.5

)
0.

91
(2

3)

# (1
)

5.
06

(1
28

.5
)

0.
54

(1
3.

77
5)

0.
32

(8
.1

7)

0.60
(15.24)

2.12
(53.8)

0.67
(16.98)

0.46
(11.68)

0.
45

(1
1.4

)

0.
32

(8
.1

)
	��
������ �� ���
� ������� ���
�
� ���� ����

	��
������ �� ���
� ������� ���
�
� ���� ����

���
� ������

���
� ������

�
�� ��
�

�
�� ��
�

D3

D

D2D1

W2

HH
1

H
2

W

W1
φA

D3

D

D2D1

H H
1

H
2

W

W1W2 W3

W6

H
5H
3

H
4 H
6

W4

W5

φA2

φA1

Note: Inverters with built-in 
DC Reactor cannot employ 
external heatsink cooling.

40Hp (LD) & Below 50Hp (LD) & Above

Maximum Engineering for Global Advantage
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*1 Any one of the above can be mounted on only C port.
*2 Only one card can be mounted on any of A, B, or C ports.
　 Cards can be mounted on DI, DO, and AIO ports at the same time, however, two identical cards cannot be allowed.
*3 The cards can be mounted on both A and B ports.
　 Two RY cards can be mounted at the same time.
　 The number of RY contact points of a card is two. If three or four points are necessary, prepare two cards.
Note: There are also restrictions on mounting when using the optional communications card. Contact us for details.
Note: When mounting the IP40 option, only one optional card can be mounted. (RY card allows mounting of two cards.)

OPC-G1S-□□ 
Mounting port

C PORT

B PORT

A PORT

Remarks

PG, PG2, PG22

Y

N

N

※1

D1, D0, A10, DEV

Y

Y

Y

※2

RY

N

Y

Y

※3

ETH, TL, COP, PDP, CCL, SX

N

N

Y

※2

C PORT

A PORT

Terminal block PCB

Control PCB

B PORT

Restrictions on mounting an optional card Y: Available     N: Not Available

■������� 	��
 ��� ������� ���
�� �
������ �
���

Power
supply
voltage

Tree

phase

230V

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

         -

     
    -

DB0.75-2C

DB2.2-2C

DB3.7-2C

DB5.5-2C

DB7.5-2C

DB11-2C

DB15-2C

DB22-2C

DB0.75-4C 

DB2.2-4C

DB3.7-4C

DB5.5-4C

DB7.5-4C

DB11-4C

DB15-4C

DB22-4C

Qty Type Qty

Option

LD mode

LD mode

0.5

1

2

3

5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

0.5

1

2

3

5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

200

250

300

350

450

500

600

700

800

900

1000

Braking unit Braking resistor

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

Power
supply
voltage

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

2

3

1

2

3

BU132-4C

BU220-4C

BU132-4C

BU220-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB132-4C

DB160-4C

DB200-4C

DB160-4C

Qty Type Qty

Option

LD mode

MD mode

150

200

250

300

350

350

450

500

600

700

Braking unit Braking resistor

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

Tree

phase

230V

Power
supply
voltage

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

1

1

1

1

1

1

1

2

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

3

         -

BU37-2C

BU55-2C

BU90-2C

         -

BU37-4C

BU55-4C

BU90-4C

BU132-4C

BU220-4C

DB0.75-2C

DB2.2-2C

DB3.7-2C

DB5.5-2C

DB7.5-2C

DB11-2C

DB15-2C

DB22-2C

DB30-2C

DB37-2C

DB45-2C

DB55-2C

DB75-2C

DB110-2C

DB0.75-4C

DB2.2-4C

DB3.7-4C

DB5.5-4C

DB7.5-4C

DB11-4C

DB15-4C

DB22-4C

DB30-4C

DB37-4C

DB45-4C

DB55-4C

DB75-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB160-4C

DB200-4C

DB220-4C

Qty Type Qty

Option

HD mode

HD mode

0.5

1

2

3

5

7.5

7.5

10

15

20

25

30

40

50

60

75

100

125

0.5

1

2

3

5

7.5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

200

250

300

350

450

500

600

700

800

900

Braking unit Braking resistor

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

Power
supply
voltage

Tree

phase

230V

Inverter type NEMA1 model number

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

Power
supply
voltage

Tree

phase

460V

Inverter type NEMA1 model number

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

NEMA1 Cover   NEMA1-□G1-□ 

NEMA1 kit, when fitted to the FRENIC-MEGA series, protects the inverter body with the structure that conforms to the NEMA1 standard (approved as UL TYPE1).

NEMA1-0.4G1-24

NEMA1-0.75G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-22G1-2

NEMA1-37G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-2

NEMA1-220G1-24

NEMA1-0.4G1-24

NEMA1-0.75G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-37G1-24

NEMA1-37G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-110G1-4

NEMA1-110G1-4

NEMA1-160G1-4

NEMA1-160G1-4

NEMA1-220G1-24

NEMA1-220G1-24

NEMA1-315G1-4

NEMA1-315G1-4

NEMA1-400G1-4

NEMA1-400G1-4

NEMA1-630G1-4

NEMA1-630G1-4

The Ethernet option card allows for connectivity to various Ethernet protocols.  These include:

- EtherNet/IP

- Modbus/TCP

-  BACnet/IP

- Profinet-IO 

The card also contains a embedded web server for configuration of numerous  additional functions such as alarm evaluation with email 

notification, dashboard GUI with multiple windows for monitoring, virtual keypad interface, and protocol configuration.

EtherNet card OPC-G1-ETH

DeviceNet card OPC-G1-DEV The DeviceNet option card allows for connectivity to a DeviceNet network.  The card allows for control or monitoring of the inverter, monitor and 

change function codes, and the use of explicit messaging.  The following are specifications for the DeviceNet options.

- 64 Nodes, maximum, including the Master device.

- Data Rate (baud rate): 125 kbps, 250 kbps, 500 kbps

- I/O Message: Polling and Change of State supported

- Applicable Profile: AC Drive profile

- Reading and writing all the function codes applicable to the FRENIC-MEGA (I/O Message (User Defined Assembly Instance or Access to 

Function Codes Instance) and Explicit Message)

This product has been tested by ODVA authorized Independent Test Lab and found to comply with ODVA’s DeviceNet Conformance Test 

Version 20. 

CC-link card OPC-G1-CCL The CC-Link option card allows for connectivity to a CC-Link network.  The card allows for control or monitoring of the inverter and for 

monitoring and changing of function codes.  The following are specifications for the CC-Link option.

- CC-Link Version:  Complies with CC-Link versions 1.10 and 2.00

- Applicable Profile: Inverter (1 station occupied)

- Monitoring the status of the FRENIC-MEGA (running status, frequency, output torque, output current, output voltage, etc.)

- Reading and writing from/to function codes applicable to the FRENIC-MEGA

PROFIBUS DP card OPC-G1-PDP The Profibus-DP option card allows for connectivity to a Profibus network.  The card allows for control or monitoring of the inverter and for 

monitoring and changing of function codes.  The following are specifications for the Profibus option.

- PROFIBUS version:  DP-V0 compliant 

- Transmission speed:  9,600 bps to 12 Mbps 

- Maximum network cable length per segment: 100 m (12 Mbps) to 1200 m (9.6 kbps) 

- Applicable Profile:  PROFIDrive V2 compliant

Parts name

CANopen

T-link interface card
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OPC-G1-COP

OPC-G1-TL

OPC-G1-PG

OPC-G1-PG2

OPC-G1-PG22

OPC-G1-DI

OPC-G1-DO

OPC-G1-AIO

OPC-G1-RY

Type Remarks

The CANopen is the card which supports various open bus types. With this card, the following operations can be performed using PC or PLC.

- Operation frequency setting

- Operation command setting (FWD, REV, RET, etc.) 

- Data code setting for each function code

- Reading trip data

Up to 12 inverters can be connected by connecting the Fuji’s PLC and the inverter via T-link (I/O transmission).

- Operation frequency setting

- Operation command setting (FWD, REV, RET, etc.)

Having this card built-in to the inverter allows the speed control and the position control.

Having this card built-in to the inverter allows the speed control and the position control. 

Velocity synchronization card, allowing both master and slave encoder inputs.

Using this card allows frequency setting by 8, 12, 15, and 16 bits, and by BCD code.

The output interface card to be equipped with FRENIC-MEGA, which allows monitoring frequency, output voltage, and output current with 

binary code.

Using this card allows the torque limit value input, frequency and frequency ratio setting with analog input.

Using this card allows relay output of the inverter general output signal (transistor output).
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1

1

1

1

1

1

1

1

2

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

3

BU37-2C

BU55-2C

BU90-2C

BU37-4C

BU55-4C

BU90-4C

BU132-4C

BU220-4C

DB30-2C

DB37-2C

DB45-2C

DB55-2C

DB75-2C

DB110-2C

DB30-4C

DB37-4C

DB45-4C

DB55-4C

DB75-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB160-4C

DB200-4C

DB220-4C

M
A

X
. 
H

W
W1

D3 MAX. D2

D
D1

4 x 
Mounting hole

2 x 
Terminal
hole

M
A

X
. 
H

W
W1

4 x Mounting hole

D3 MAX. D2

D
D1

2 x 4 x 
Terminal
hole

M
A

X
. 
H

W
W1

D3 MAX. D2

D
D1

4 x Mounting hole

DCR4-630C : 2 x 4 x Terminal hole
DCR4-710C : 2 x 4 x Terminal hole

Figure B Figure CFigure A

Maximum Engineering for Global Advantage

■�� �������

230 V Standard Figure
A

100

125

150

DCR2-75C

DCR2-90C

DCR2-110C

25
(11.4)

31
(14)

37
(17)

5.71
(145)

6.1
(155)

7.28
(185)

10.04±0.39
(255±10)

8.86
(225)

10.43
(265)

11.81±0.39
(300±10)

4.17±0.08
(106±2)

4.57±0.08
(116±2)

4.57±0.16
(116±4)

3.39
(86)

3.78
(96)

3.54
(90)

2.09±0.04
(53±1)

2.28±0.04
(58±1)

5.71
(145)

6.3
(160) M8

M6

M12

Note: 100 HP or above type comes with a DC reactor (DCR) suitable for the LD-mode use

Note: 100 HP or above type comes with a DC reactor (DCR) suitable for the LD-mode use

460 V Standard

Figure
A

Figure
B

Figure
C

100

125

150

200

250

300

350

450

500

600

700

800

900

1000

DCR4-75C

DCR4-90C

DCR4-110C

DCR4-132C

DCR4-160C

DCR4-200C

DCR4-220C

DCR4-280C

DCR4-355C

DCR4-400C

DCR4-450C

DCR4-500C

DCR4-630C

DCR4-710C

27
(12.4)

32
(14.7)

41
(18.4)

49
(22)

56
(25.5)

65
(29.5)

72
(32.5)

79
(36)

104
(47)

115
(52)

132
(60)

154
(70)

165
(75)

209
(95)

5.71
(145)

7.48
(190)

9.65
(245)

2.09±0.04
(53±1)

2.28±0.04
(58±1)

2.48±0.08
(63±2)

2.58±0.08
(65.5±2)

2.78±0.08
(70.5±2)

2.87±0.08
(73±2)

3.17±0.08
(80.5±2)

3.07±0.04
(78±1)

2.85±0.04
(72.5±1)

2.95±0.08
(75±2)

3.25±0.08
(82.5±2)

4.09±0.08
(104±2)

4.21±0.08
(107±2)

3.39
(86)

3.78
(96)

3.54
(90)

3.94
(100)

4.06
(103)

4.45
(113)

4.65
(118)

5.24
(133)

5.04
(128)

4.61
(117)

4.8
(122)

5.39
(137)

6.69
(170)

10.04
(255)

4.17±0.08
(106±2)

4.57±0.08
(116±2)

4.96±0.16
(126±4)

5.16±0.16
(131±4)

5.55±0.16
(141±4)

5.75±0.16
(146±4)

6.34±0.16
(161±4)

6.14±0.16
(156±4)

5.71±0.16
(145±4)

5.91±0.16
(150±4)

6.5±0.16
(165±4)

7.99±0.16
(203±4)

11.61±0.16
(295±4)

8.86
(225)

10.43
(265)

12.2
(310)

12.2
(310)

13.58
(345)

15.16
(385)

15.35
(390)

5.71
(145)

6.3
(160)

10.04±0.39
(255±10)

11.81±0.39
(300±10)

13.78±0.39
(350±10)

13.78±0.39
(350±10)

15.75±0.39
(400±10)

17.52±0.39
(445±10)

17.32±0.39
(440±10)

17.52±0.39
(445±10)

11.22±0.39
(285±10)

13.39±0.39
(340±10)

4.92
(125)

5.51
(140)

6.89
(175)

7.09
(180)

7.28
(185)

7.87
(200)

8.27
(210)

7.87
(200)

8.39
(213)

8.46
(215)

8.66
(220)

7.68
(195)

8.86
(225)

18.9
(480)

6.1
(155)

7.48
(190)

6.3
(160)

8.86
(225)

M6

M8

M10

M10

M12

M10

M12

M16

Ø15

Power
supply
voltage

Inverter type
FRN□□□GIS

-2U/4U

Option/
Standard

Refer
to: Mounting

hole
Terminal

hole

Mass
lb (kg)

Reactor
W W1 D D1 D2 D3 H

Dimensions inch (mm)

Power
supply
voltage

Inverter type
FRN□□□GIS

-2U/4U

Option/
Standard

Refer
to: Mounting

hole
Terminal

hole

Mass
lb (kg)

Reactor
W W1 D D1 D2 D3 H

Dimensions inch (mm)
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─ 46 ─ ─ 47 ─ 

*1 Any one of the above can be mounted on only C port.
*2 Only one card can be mounted on any of A, B, or C ports.
　 Cards can be mounted on DI, DO, and AIO ports at the same time, however, two identical cards cannot be allowed.
*3 The cards can be mounted on both A and B ports.
　 Two RY cards can be mounted at the same time.
　 The number of RY contact points of a card is two. If three or four points are necessary, prepare two cards.
Note: There are also restrictions on mounting when using the optional communications card. Contact us for details.
Note: When mounting the IP40 option, only one optional card can be mounted. (RY card allows mounting of two cards.)

OPC-G1S-□□ 
Mounting port

C PORT

B PORT

A PORT

Remarks

PG, PG2, PG22

Y

N

N

※1

D1, D0, A10, DEV

Y

Y

Y

※2

RY

N

Y

Y

※3

ETH, TL, COP, PDP, CCL, SX

N

N

Y

※2

C PORT

A PORT

Terminal block PCB

Control PCB

B PORT

Restrictions on mounting an optional card Y: Available     N: Not Available
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Power
supply
voltage

Tree

phase

230V

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

         -

     
    -

DB0.75-2C

DB2.2-2C

DB3.7-2C

DB5.5-2C

DB7.5-2C

DB11-2C

DB15-2C

DB22-2C

DB0.75-4C 

DB2.2-4C

DB3.7-4C

DB5.5-4C

DB7.5-4C

DB11-4C

DB15-4C

DB22-4C

Qty Type Qty

Option

LD mode

LD mode

0.5

1

2

3

5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

0.5

1

2

3

5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

200

250

300

350

450

500

600

700

800

900

1000

Braking unit Braking resistor

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

Power
supply
voltage

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

2

3

1

2

3

BU132-4C

BU220-4C

BU132-4C

BU220-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB132-4C

DB160-4C

DB200-4C

DB160-4C

Qty Type Qty

Option

LD mode

MD mode

150

200

250

300

350

350

450

500

600

700

Braking unit Braking resistor

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

Tree

phase

230V

Power
supply
voltage

Tree

phase

460V

Nominal
applied
motor
(HP)

Inverter type

Type

1

1

1

1

1

1

1

1

2

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

3

         -

BU37-2C

BU55-2C

BU90-2C

         -

BU37-4C

BU55-4C

BU90-4C

BU132-4C

BU220-4C

DB0.75-2C

DB2.2-2C

DB3.7-2C

DB5.5-2C

DB7.5-2C

DB11-2C

DB15-2C

DB22-2C

DB30-2C

DB37-2C

DB45-2C

DB55-2C

DB75-2C

DB110-2C

DB0.75-4C

DB2.2-4C

DB3.7-4C

DB5.5-4C

DB7.5-4C

DB11-4C

DB15-4C

DB22-4C

DB30-4C

DB37-4C

DB45-4C

DB55-4C

DB75-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB160-4C

DB200-4C

DB220-4C

Qty Type Qty

Option

HD mode

HD mode

0.5

1

2

3

5

7.5

7.5

10

15

20

25

30

40

50

60

75

100

125

0.5

1

2

3

5

7.5

7.5

10

15

20

25

30

40

50

60

75

100

125

150

200

250

300

350

450

500

600

700

800

900

Braking unit Braking resistor

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

Power
supply
voltage

Tree

phase

230V

Inverter type NEMA1 model number

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U

FRN075G1■-2U

FRN100G1■-2U

FRN125G1S-2U

FRN150G1S-2U

Power
supply
voltage

Tree

phase

460V

Inverter type NEMA1 model number

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

FRNF50G1S-4U

FRN001G1S-4U

FRN002G1S-4U

FRN003G1S-4U

FRN005G1S-4U

FRN007G1■-4U

FRN010G1■-4U

FRN015G1■-4U

FRN020G1■-4U

FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U

FRN060G1■-4U

FRN075G1■-4U

FRN100G1■-4U

FRN125G1S-4U

FRN150G1S-4U

FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U

NEMA1 Cover   NEMA1-□G1-□ 

NEMA1 kit, when fitted to the FRENIC-MEGA series, protects the inverter body with the structure that conforms to the NEMA1 standard (approved as UL TYPE1).

NEMA1-0.4G1-24

NEMA1-0.75G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-22G1-2

NEMA1-37G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-2

NEMA1-220G1-24

NEMA1-0.4G1-24

NEMA1-0.75G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-3.7G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-11G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-22G1-24

NEMA1-37G1-24

NEMA1-37G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-75G1-24

NEMA1-110G1-4

NEMA1-110G1-4

NEMA1-160G1-4

NEMA1-160G1-4

NEMA1-220G1-24

NEMA1-220G1-24

NEMA1-315G1-4

NEMA1-315G1-4

NEMA1-400G1-4

NEMA1-400G1-4

NEMA1-630G1-4

NEMA1-630G1-4

The Ethernet option card allows for connectivity to various Ethernet protocols.  These include:

- EtherNet/IP

- Modbus/TCP

-  BACnet/IP

- Profinet-IO 

The card also contains a embedded web server for configuration of numerous  additional functions such as alarm evaluation with email 

notification, dashboard GUI with multiple windows for monitoring, virtual keypad interface, and protocol configuration.

EtherNet card OPC-G1-ETH

DeviceNet card OPC-G1-DEV The DeviceNet option card allows for connectivity to a DeviceNet network.  The card allows for control or monitoring of the inverter, monitor and 

change function codes, and the use of explicit messaging.  The following are specifications for the DeviceNet options.

- 64 Nodes, maximum, including the Master device.

- Data Rate (baud rate): 125 kbps, 250 kbps, 500 kbps

- I/O Message: Polling and Change of State supported

- Applicable Profile: AC Drive profile

- Reading and writing all the function codes applicable to the FRENIC-MEGA (I/O Message (User Defined Assembly Instance or Access to 

Function Codes Instance) and Explicit Message)

This product has been tested by ODVA authorized Independent Test Lab and found to comply with ODVA’s DeviceNet Conformance Test 

Version 20. 

CC-link card OPC-G1-CCL The CC-Link option card allows for connectivity to a CC-Link network.  The card allows for control or monitoring of the inverter and for 

monitoring and changing of function codes.  The following are specifications for the CC-Link option.

- CC-Link Version:  Complies with CC-Link versions 1.10 and 2.00

- Applicable Profile: Inverter (1 station occupied)

- Monitoring the status of the FRENIC-MEGA (running status, frequency, output torque, output current, output voltage, etc.)

- Reading and writing from/to function codes applicable to the FRENIC-MEGA

PROFIBUS DP card OPC-G1-PDP The Profibus-DP option card allows for connectivity to a Profibus network.  The card allows for control or monitoring of the inverter and for 

monitoring and changing of function codes.  The following are specifications for the Profibus option.

- PROFIBUS version:  DP-V0 compliant 

- Transmission speed:  9,600 bps to 12 Mbps 

- Maximum network cable length per segment: 100 m (12 Mbps) to 1200 m (9.6 kbps) 

- Applicable Profile:  PROFIDrive V2 compliant

Parts name

CANopen

T-link interface card
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OPC-G1-COP

OPC-G1-TL

OPC-G1-PG

OPC-G1-PG2

OPC-G1-PG22

OPC-G1-DI

OPC-G1-DO

OPC-G1-AIO

OPC-G1-RY

Type Remarks

The CANopen is the card which supports various open bus types. With this card, the following operations can be performed using PC or PLC.

- Operation frequency setting

- Operation command setting (FWD, REV, RET, etc.) 

- Data code setting for each function code

- Reading trip data

Up to 12 inverters can be connected by connecting the Fuji’s PLC and the inverter via T-link (I/O transmission).

- Operation frequency setting

- Operation command setting (FWD, REV, RET, etc.)

Having this card built-in to the inverter allows the speed control and the position control.

Having this card built-in to the inverter allows the speed control and the position control. 

Velocity synchronization card, allowing both master and slave encoder inputs.

Using this card allows frequency setting by 8, 12, 15, and 16 bits, and by BCD code.

The output interface card to be equipped with FRENIC-MEGA, which allows monitoring frequency, output voltage, and output current with 

binary code.

Using this card allows the torque limit value input, frequency and frequency ratio setting with analog input.

Using this card allows relay output of the inverter general output signal (transistor output).

■�
��� ��
���

1

1

1

1

1

1

1

1

2

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

3

BU37-2C

BU55-2C

BU90-2C

BU37-4C

BU55-4C

BU90-4C

BU132-4C

BU220-4C

DB30-2C

DB37-2C

DB45-2C

DB55-2C

DB75-2C

DB110-2C

DB30-4C

DB37-4C

DB45-4C

DB55-4C

DB75-4C

DB110-4C

DB132-4C

DB160-4C

DB200-4C

DB220-4C

DB160-4C

DB200-4C

DB220-4C

M
A

X
. 
H

W
W1

D3 MAX. D2

D
D1

4 x 
Mounting hole

2 x 
Terminal
hole

M
A

X
. 
H

W
W1

4 x Mounting hole

D3 MAX. D2

D
D1

2 x 4 x 
Terminal
hole

M
A

X
. 
H

W
W1

D3 MAX. D2

D
D1

4 x Mounting hole

DCR4-630C : 2 x 4 x Terminal hole
DCR4-710C : 2 x 4 x Terminal hole

Figure B Figure CFigure A

Maximum Engineering for Global Advantage

■�� �������

230 V Standard Figure
A

100

125

150

DCR2-75C

DCR2-90C

DCR2-110C

25
(11.4)

31
(14)

37
(17)

5.71
(145)

6.1
(155)

7.28
(185)

10.04±0.39
(255±10)

8.86
(225)

10.43
(265)

11.81±0.39
(300±10)

4.17±0.08
(106±2)

4.57±0.08
(116±2)

4.57±0.16
(116±4)

3.39
(86)

3.78
(96)

3.54
(90)

2.09±0.04
(53±1)

2.28±0.04
(58±1)

5.71
(145)

6.3
(160) M8

M6

M12

Note: 100 HP or above type comes with a DC reactor (DCR) suitable for the LD-mode use

Note: 100 HP or above type comes with a DC reactor (DCR) suitable for the LD-mode use

460 V Standard

Figure
A

Figure
B

Figure
C

100

125

150

200

250

300

350

450

500

600

700

800

900

1000

DCR4-75C

DCR4-90C

DCR4-110C

DCR4-132C

DCR4-160C

DCR4-200C

DCR4-220C

DCR4-280C

DCR4-355C

DCR4-400C

DCR4-450C

DCR4-500C

DCR4-630C

DCR4-710C

27
(12.4)

32
(14.7)

41
(18.4)

49
(22)

56
(25.5)

65
(29.5)

72
(32.5)

79
(36)

104
(47)

115
(52)

132
(60)

154
(70)

165
(75)

209
(95)

5.71
(145)

7.48
(190)

9.65
(245)

2.09±0.04
(53±1)

2.28±0.04
(58±1)

2.48±0.08
(63±2)

2.58±0.08
(65.5±2)

2.78±0.08
(70.5±2)

2.87±0.08
(73±2)

3.17±0.08
(80.5±2)

3.07±0.04
(78±1)

2.85±0.04
(72.5±1)

2.95±0.08
(75±2)

3.25±0.08
(82.5±2)

4.09±0.08
(104±2)

4.21±0.08
(107±2)

3.39
(86)

3.78
(96)

3.54
(90)

3.94
(100)

4.06
(103)

4.45
(113)

4.65
(118)

5.24
(133)

5.04
(128)

4.61
(117)

4.8
(122)

5.39
(137)

6.69
(170)

10.04
(255)

4.17±0.08
(106±2)

4.57±0.08
(116±2)

4.96±0.16
(126±4)

5.16±0.16
(131±4)

5.55±0.16
(141±4)

5.75±0.16
(146±4)

6.34±0.16
(161±4)

6.14±0.16
(156±4)

5.71±0.16
(145±4)

5.91±0.16
(150±4)

6.5±0.16
(165±4)

7.99±0.16
(203±4)

11.61±0.16
(295±4)

8.86
(225)

10.43
(265)

12.2
(310)

12.2
(310)

13.58
(345)

15.16
(385)

15.35
(390)

5.71
(145)

6.3
(160)

10.04±0.39
(255±10)

11.81±0.39
(300±10)

13.78±0.39
(350±10)

13.78±0.39
(350±10)

15.75±0.39
(400±10)

17.52±0.39
(445±10)

17.32±0.39
(440±10)

17.52±0.39
(445±10)

11.22±0.39
(285±10)

13.39±0.39
(340±10)

4.92
(125)

5.51
(140)

6.89
(175)

7.09
(180)

7.28
(185)

7.87
(200)

8.27
(210)

7.87
(200)

8.39
(213)

8.46
(215)

8.66
(220)

7.68
(195)

8.86
(225)

18.9
(480)

6.1
(155)

7.48
(190)

6.3
(160)

8.86
(225)

M6

M8

M10

M10

M12

M10

M12

M16

Ø15

Power
supply
voltage

Inverter type
FRN□□□GIS

-2U/4U

Option/
Standard

Refer
to: Mounting

hole
Terminal

hole

Mass
lb (kg)

Reactor
W W1 D D1 D2 D3 H

Dimensions inch (mm)

Power
supply
voltage

Inverter type
FRN□□□GIS

-2U/4U

Option/
Standard

Refer
to: Mounting

hole
Terminal

hole

Mass
lb (kg)

Reactor
W W1 D D1 D2 D3 H

Dimensions inch (mm)
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Maximum Engineering for Global Advantage

■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

LD MD HD

Power
supply
voltage

Inverter type
Overloard capability, others

HDMDLDLD MD HD

Rated current [A]Applied Motor [HP]

FRNF50G1S-2U

FRN001G1S-2U

FRN002G1S-2U

FRN003G1S-2U

FRN005G1S-2U

FRN007G1■-2U

FRN010G1■-2U

FRN015G1■-2U

FRN020G1■-2U

FRN025G1■-2U

FRN030G1■-2U

FRN040G1■-2U

FRN050G1■-2U

FRN060G1■-2U
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FRN005G1S-4U

FRN007G1■-4U
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FRN015G1■-4U
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FRN025G1■-4U

FRN030G1■-4U

FRN040G1■-4U

FRN050G1■-4U
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FRN200G1S-4U

FRN250G1S-4U

FRN300G1S-4U

FRN350G1S-4U

FRN450G1S-4U

FRN500G1S-4U

FRN600G1S-4U

FRN700G1S-4U

FRN800G1S-4U

FRN900G1S-4U

FRN1000G1S-4U
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150% 1min.

200% 3s

fc:10kHzmax

fo:500Hzmax

V/F

PG Vector

W/O PG Vector

150% 1min.

fc:2kHzmax

fo:120Hzmax

V/F

PG Vector

120% 1min.

fc:6kHzmax

fo:120Hzmax

V/F

PG Vector

W/O PG Vector
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■ : S/ Standard Inverter, H/ Inverter with Built-in DC Reactor

LD MD HD

Power
supply
voltage

Inverter type
Overloard capability, others

HDMDLDLD MD HD

Rated current [A]Applied Motor [HP]

FRNF50G1■-2U
FRN001G1■-2U
FRN002G1■-2U
FRN003G1■-2U
FRN005G1■-2U
FRN007G1■-2U
FRN010G1■-2U
FRN015G1■-2U
FRN020G1■-2U
FRN025G1■-2U
FRN030G1■-2U
FRN040G1■-2U
FRN050G1■-2U
FRN060G1■-2U
FRN075G1■-2U
FRN100G1■-2U
FRN125G1■-2U
FRN150G1■-2U
FRNF50G1■-4U
FRN001G1■-4U
FRN002G1■-4U
FRN003G1■-4U
FRN005G1■-4U
FRN007G1■-4U
FRN010G1■-4U
FRN015G1■-4U
FRN020G1■-4U
FRN025G1■-4U
FRN030G1■-4U
FRN040G1■-4U
FRN050G1■-4U
FRN060G1■-4U
FRN075G1■-4U
FRN100G1■-4U
FRN125G1■-4U
FRN150G1■-4U
FRN200G1■-4U
FRN250G1■-4U
FRN300G1■-4U
FRN350G1■-4U
FRN450G1■-4U
FRN500G1■-4U
FRN600G1■-4U
FRN700G1■-4U
FRN800G1■-4U
FRN900G1■-4U
FRN1000G1■-4U

0.5
1
2
3
5

7.5
10
15
20
25
30
40
50
60
75

100
125
150
0.5
1
2
3
5

7.5
10
15
20
25
30
40
50
60
75

100
125
150
200
250
300
350
450
500
600
700
800
900
1000

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

150
200
250
300
350
350
450
500
600
700

-
-

0.5
1
2
3
5

7.5
7.5
10
15
20
25
30
40
50
60
75
100
125
0.5
1
2
3
5

7.5
7.5
10
15
20
25
30
40
50
60
75
100
125
150
200
250
300
350
450
500
600
700
800
900

3
5
8
11
18
27

31.8
46.2
59.4
74.8
88
115
146
180
215
283
346
415
1.5
2.5
4

5.5
9

13.5
16.5
23

30.5
37
45
60
75
91
112
150
176
210
253
304
377
415
520
650
740
840
960
1170
1370

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

210
253
304
377
415
468
585
650
740
840

-
-

3
5
8
11
18
27
27
37
49
63
76
90
119
146
180
215
283
346
1.5
2.5
4

5.5
9

13.5
13.5
18.5
24.5
32
39
45
60
75
91
112
150
176
210
253
304
377
415
520
585
650
740
960
1170

150% 1min.
200% 3s

fc:10kHzmax
fo:500Hzmax

V/F
PG Vector

W/O PG Vector

150% 1min.

fc:2kHzmax
fo:120Hzmax

V/F
PG Vector

120% 1min.

fc:6kHzmax
fo:120Hzmax

V/F
PG Vector

W/O PG Vector
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Features
Input

voltage class 1/8 1/2 11/4 2 3 5

1/8 3

7.5 10 15

1/2 20
1/8 20

25 30 40 50 60 75 100 125 150

1/4
450

125

200

1 125

7.5

450 500

150

250 300 350 400 450  500  600

1/2

700 800 900 1000   

1

600

7.5 450

20

Single 
phase  230V
Single 
phase   460V

Single 
phase  230V
Single 
phase  460V

Series Name (Catalog No.)

High-performance, multi-functional
inverter multi-functional

Fan, pump inverter

Fan, pump inverter

High performance, compact inverter

High-performance, multi-functional inverter

1/8 1
1/8 3

1/2 5
1/8 5Compact inverter

600

500

500

900

A frequency setting device is standard-equipped, making operation simple.

Loaded with auto torque boost, current limiting, and slip compensation functions, all of which

are ideal for controlling traverse conveyors.

Loaded with the functions for auto energy saving operation and PID control, which are ideal for

controlling fans and pumps

Developed exclusively for controlling variable torque load like fans and pumps.

Full of new functions such as auto energy saving, PID control, life warning, and switching

sequence to the commercial power supply.

Ideal for air conditioners, fans, pumps, etc. which were difficult to use with conventional

general-purpose inverters because of cost or functions.

The inverter featuring environment-friendly and long life design (10 years) complies with RoHS

Directives (products manufactured beginning in the autumn of 2005).

With expanded capacity range, abundant model variation, and simple and thorough maintenance,

the Multi is usable for a wide range of applications.

Equipped with the functions optimum for the operations specific to vertical and horizontal

conveyance, such as hit-and-stop control, brake signal, torque limit, and current limit.

Fuji's original dynamic torque vector control system delivers a starting torque of 200% at 0.5Hz.

These inverters are packed with a full range of convenient functions, beginning with an auto

tuning function.

Compact, fully enclosed (40HP and below).

Suitable for fans and pumps.

The built-in automatic energy-saving function makes energy saving operation easy.

An interactive keypad is standard-equipped for ease of operation.

Single 
phase  460V

Single 
phase  230V
Single 
phase  460V

Single 
phase  230V
Single 
phase  460V

Single 
phase  230V
Single 
phase  115V

Single 
phase  230V

Three 
phase  230V
Three 
phase  460V

Three 
phase  208V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

500 600 1000
1/2 150
1/2 450

Three 
phase  230V
Three 
phase  460V

Capacity range（Applicable motor capacity〔HP〕） 

Three-phase 460V: 0.5 to 1000HP,Three-phase 230V: 0.5 to 150HP
Loaded with vector control which is the peak of general purpose inverters.

Prepared three types; the Standard Inverter, Inverter with Built-in DC Reactor.

Maintainability is further improved with built-in USB port(option).

The short-time acceleration and deceleration become enabled with achieving better rating of

overload ratings at HD spec: 200% for 3 sec and 150% for 1 min and at LD spec: 120% for 1 min

Applications

General
Industrial
equipment

(MEH533)

(MEH530)

(MEH531)

(MEH533)

(MEH532)

(MEH535)

350

Features
Input

voltage class 0.1 0.4 0.750.2 1.5 2.2 3.7 5.5 7.5 11 18.5 22 30 37 45 55 75 90 110 132 160 200 220 250 280 315 355 400 450 500 560 630 710 800  15
Series Name (Catalog No.)

Capacity range（Applicable motor capacity〔kW〕） 
Applications

0.75 45
3.7

High performance, vector control inverter A high precision inverter with rapid control response and stable torque characteristics.

Abundant functions and a full range of options make this inverter ideal for a broad range of

general industrial systems.

The auto tuning function makes vector control operation possible even for general-purpose

motors.

Single 
phase  200V
Single 
phase  400V

Three 
phase  200V
Three 
phase  400V

(MEH405)

General
Industrial
equipment

9055
45 50055 800
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Features
Input

voltage class 1/8 1/2 11/4 2 3 5

1/8 3

7.5 10 15

1/2 20
1/8 20

25 30 40 50 60 75 100 125 150

1/4
450

125

200

1 125

7.5

450 500

150

250 300 350 400 450  500  600

1/2

700 800 900 1000   

1

600

7.5 450

20

Single 
phase  230V
Single 
phase   460V

Single 
phase  230V
Single 
phase  460V

Series Name (Catalog No.)

High-performance, multi-functional
inverter multi-functional

Fan, pump inverter

Fan, pump inverter

High performance, compact inverter

High-performance, multi-functional inverter

1/8 1
1/8 3

1/2 5
1/8 5Compact inverter

600

500

500

900

A frequency setting device is standard-equipped, making operation simple.

Loaded with auto torque boost, current limiting, and slip compensation functions, all of which

are ideal for controlling traverse conveyors.

Loaded with the functions for auto energy saving operation and PID control, which are ideal for

controlling fans and pumps

Developed exclusively for controlling variable torque load like fans and pumps.

Full of new functions such as auto energy saving, PID control, life warning, and switching

sequence to the commercial power supply.

Ideal for air conditioners, fans, pumps, etc. which were difficult to use with conventional

general-purpose inverters because of cost or functions.

The inverter featuring environment-friendly and long life design (10 years) complies with RoHS

Directives (products manufactured beginning in the autumn of 2005).

With expanded capacity range, abundant model variation, and simple and thorough maintenance,

the Multi is usable for a wide range of applications.

Equipped with the functions optimum for the operations specific to vertical and horizontal

conveyance, such as hit-and-stop control, brake signal, torque limit, and current limit.

Fuji's original dynamic torque vector control system delivers a starting torque of 200% at 0.5Hz.

These inverters are packed with a full range of convenient functions, beginning with an auto

tuning function.

Compact, fully enclosed (40HP and below).

Suitable for fans and pumps.

The built-in automatic energy-saving function makes energy saving operation easy.

An interactive keypad is standard-equipped for ease of operation.

Single 
phase  460V

Single 
phase  230V
Single 
phase  460V

Single 
phase  230V
Single 
phase  460V

Single 
phase  230V
Single 
phase  115V

Single 
phase  230V

Three 
phase  230V
Three 
phase  460V

Three 
phase  208V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

Three 
phase  230V
Three 
phase  460V

500 600 1000
1/2 150
1/2 450

Three 
phase  230V
Three 
phase  460V

Capacity range（Applicable motor capacity〔HP〕） 

Three-phase 460V: 0.5 to 1000HP,Three-phase 230V: 0.5 to 150HP
Loaded with vector control which is the peak of general purpose inverters.

Prepared three types; the Standard Inverter, Inverter with Built-in DC Reactor.

Maintainability is further improved with built-in USB port(option).

The short-time acceleration and deceleration become enabled with achieving better rating of

overload ratings at HD spec: 200% for 3 sec and 150% for 1 min and at LD spec: 120% for 1 min

Applications

General
Industrial
equipment

(MEH533)

(MEH530)

(MEH531)

(MEH533)

(MEH532)

(MEH535)

350

Features
Input

voltage class 0.1 0.4 0.750.2 1.5 2.2 3.7 5.5 7.5 11 18.5 22 30 37 45 55 75 90 110 132 160 200 220 250 280 315 355 400 450 500 560 630 710 800  15
Series Name (Catalog No.)

Capacity range（Applicable motor capacity〔kW〕） 
Applications

0.75 45
3.7

High performance, vector control inverter A high precision inverter with rapid control response and stable torque characteristics.

Abundant functions and a full range of options make this inverter ideal for a broad range of

general industrial systems.

The auto tuning function makes vector control operation possible even for general-purpose

motors.

Single 
phase  200V
Single 
phase  400V

Three 
phase  200V
Three 
phase  400V

(MEH405)

General
Industrial
equipment

9055
45 50055 800

●� ������	� 
�� �
	��� ���� ������ � �����	��� ��� ���� ����	����

Maximum Engineering for Global Advantage

Fuji Electric Inverters



NOTES

When running general-purpose motors

� Driving a 400V general-purpose motor
When driving a 400V general-purpose motor with 
an inverter using extremely long cables, damage to 
the insulation of the motor may occur. Use an output 
circuit filter (OFL) if necessary after checking with 
the motor manufacturer. Fuji's motors do not require 
the use of output circuit filters because of their 
reinforced insulation.

� Torque characteristics and temperature rise
When the inverter is used to run a general-purpose 
motor, the temperature of the motor becomes 
higher than when it is operated using a commercial 
power supply. In the low-speed range, the cooling 
effect will be weakened, so decrease the output 
torque of the motor. If constant torque is required in 
the low-speed range, use a Fuji inverter motor or a 
motor equipped with an externally powered 
ventilating fan.

� Vibration
When the motor is mounted to a machine, 
resonance may be caused by the natural 
frequencies, including that of the machine. 
Operation of a 2-pole motor at 60Hz or more may 
cause abnormal vibration.
* Study use of tier coupling or dampening rubber.
* It is also recommended to use the inverter jump 

frequency control to avoid resonance points.

� Noise
When an inverter is used with a general-purpose 
motor, the motor noise level is higher than that with 
a commercial power supply. To reduce noise, raise 
carrier frequency of the inverter. High-speed 
operation at 60Hz or more can also result in more 
noise.

When running special motors

� High-speed motors
When driving a high-speed motor while setting the 
frequency higher than 120Hz, test the combination 
with another motor to confirm the safety of high-
speed motors.

� Explosion-proof motors
When driving an explosion-proof motor with an 
inverter, use a combination of a motor and an 
inverter that has been approved in advance.

� Submersible motors and pumps
These motors have a larger rated current than 
general-purpose motors. Select an inverter whose 
rated output current is greater than that of the 
motor.
These motors differ from general-purpose motors in 
thermal characteristics. Set a low value in the 
thermal time constant of the motor when setting the 
electronic thermal facility.

� Brake motors
For motors equipped with parallel-connected 
brakes, their braking power must be supplied from 
the primary circuit (commercial power supply). If the 
brake power is connected to the inverter power 
output circuit (secondary circuit) by mistake, 
problems may occur.
Do not use inverters for driving motors equipped 
with series-connected brakes.

� Geared motors
If the power transmission mechanism uses an oil-

lubricated gearbox or speed changer/reducer, then 
continuous motor operation at low speed may 
cause poor lubrication. Avoid such operation.

� Synchronous motors
It is necessary to use software suitable for this 
motor type. Contact Fuji for details.

� Single-phase motors
Single-phase motors are not suitable for inverter-
driven variable speed operation. Use three-phase 
motors.
* Even if a single-phase power supply is available, 
use a three-phase motor as the inverter provides 
three-phase output.

Environmental conditions

� Installation location
Use the inverter in a location with an ambient 
temperature range of -10 to 50�C.
The inverter and braking resistor surfaces become 
hot under certain operating conditions. Install the 
inverter on nonflammable material such as metal.
Ensure that the installation location meets the 
environmental conditions specified in "Environment" 
in inverter specifications.

Combination with peripheral devices

� Installing a molded case circuit 
breaker (MCCB)
Install a recommended molded case circuit breaker 
(MCCB) or an earth leakage circuit breaker (ELCB) 
in the primary circuit of each inverter to protect the 
wiring. Ensure that the circuit breaker capacity is 
equivalent to or lower than the recommended 
capacity.

� Installing a magnetic contactor (MC) 
in the output (secondary) circuit
If a magnetic contactor (MC) is mounted in the 
inverter's secondary circuit for switching the motor 
to commercial power or for any other purpose, 
ensure that both the inverter and the motor are fully 
stopped before you turn the MC on or off. Remove 
the surge killer integrated with the MC.

� Installing a magnetic contactor (MC) 
in the input (primary) circuit
Do not turn the magnetic contactor (MC) in the 
primary circuit on or off more than once an hour as 
an inverter fault may result. If frequent starts or 
stops are required during motor operation, use 
FWD/REV signals.

� Protecting the motor
The electronic thermal facility of the inverter can 
protect the motor. The operation level and the motor 
type (general-purpose motor, inverter motor) should 
be set. For high-speed motors or water-cooled 
motors, set a small value for the thermal time 
constant to protect the motor.
If you connect the motor thermal relay to the motor 
with a long cable, a high-frequency current may flow 
into the wiring stray capacitance. This may cause 
the relay to trip at a current lower than the set value 
for the thermal relay. If this happens, lower the 
carrier frequency or use the output circuit filter 
(OFL).

� Discontinuance of power-factor correcting capacitor
Do not mount power factor correcting capacitors in 
the inverter (primary) circuit. (Use the DC 
REACTOR to improve the inverter power factor.) Do 

not use power factor correcting capacitors in the 
inverter output circuit (secondary). An overcurrent 
trip will occur, disabling motor operation.

� Discontinuance of surge killer
Do not mount surge killers in the inverter output 
(secondary) circuit.

� Reducing noise
Use of a filter and shielded wires are typical 
measures against noise to ensure that EMC 
Directives are met. 

� Measures against surge currents
If an overvoltage trip occurs while the inverter is 
stopped or operated under a light load, it is 
assumed that the surge current is generated by 
open/close of the phase-advancing capacitor in the 
power system.
We recommend connecting a DC REACTOR to the 
inverter.

� Megger test
When checking the insulation resistance of the 
inverter, use a 500V megger and follow the 
instructions contained in the Instruction Manual.

Wiring

� Wiring distance of control circuit
When performing remote operation, use the twisted 
shield wire and limit the distance between the 
inverter and the control box to 20m.

� Wiring length between inverter and motor
If long wiring is used between the inverter and the 
motor, the inverter will overheat or trip as a result of 
overcurrent (high-frequency current flowing into the 
stray capacitance) in the wires connected to the 
phases. Ensure that the wiring is shorter than 50m. 
If this length must be exceeded, lower the carrier 
frequency or mount an output circuit filter (OFL).

� Wiring size
Select cables with a sufficient capacity by referring 
to the current value or recommended wire size.

� Wiring type
Do not use multicore cables that are normally used 
for connecting several inverters and motors.

� Grounding
Securely ground the inverter using the grounding 
terminal.

Selectng inverter capacity

� Driving general-purpose motor
Select an inverter according to the applicable motor 
ratings listed in the standard specifications table for 
the inverter. When high starting torque is required or 
quick acceleration or deceleration is required, select 
an inverter with a capacity one size greater than the 
standard.

� Driving special motors
Select an inverter that meets the following condition:
Inverter rated current > Motor rated current.

Transportation and storage

When transporting or storing inverters, follow the 

procedures and select locations that meet the 
environmental conditions that agree with the 
inverter specifications.
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With the flexibility and functionality to support a wide range of

applications on all types of mechanical equipment, the FRENIC-MEGA

takes core capability, responsiveness, environmental awareness, and

easy maintenance to the next level.
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