
This operation manual is intended for users with basic knowledge of electricity and 
electric devices. 
* LSLV-G100 is the official name for G100. 
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Safety Information 

 

Safety Information 
Read and follow all safety instructions in this manual precisely to avoid unsafe 
operating conditions, property damage, personal injury, or even death.  

 

Safety Symbols in This Manual 

 

Indicates an imminently hazardous situation which, if not avoided, will result in severe 
injury or even death. 

 

 

Indicates a potentially hazardous situation which, if not avoided, could result in injury or 
even death. 

 

 

Indicates a potentially hazardous situation which, if not avoided, could result in minor 
injury or property damage. 

 

Safety Information 

 

 Never remove the product cover or touch the internal printed circuit board (PCB) or any 
contact points when the power is on. Also, do not start the product when the cover is 
open. This may cause an electrical shock due to the exposure of high voltage terminals 
or live parts. 

 Even if the power is off, do not open the cover unless it is absolutely necessary like for 
the wiring operation or for regular inspection. Opening the cover may still cause an 
electrical shock even after the power is blocked because the product has been charged 
for a long period of time.  

 Wait at least 10 minutes before opening the covers and exposing the terminal 
connections. Before starting work on the inverter, test the connections to ensure all DC 
voltage has been fully discharged. Otherwise it may cause an electrical shock and 
result in personal injury or even death. 
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 Make sure to install ground connection between the equipment and the motor for safe 
use. Otherwise it may cause an electrical shock and result in personal injury or even 
death. 

 Do not turn on the power if the product is damaged or faulty. If you find that the product 
is faulty, disconnect the power supply and have the product professionally repaired.  

 The inverter becomes hot during operation. Avoid touching the inverter until it has 
cooled to avoid burns. Avoid touching the inverter until it has cooled to avoid burns. 

 Do not allow foreign objects, such as screws, metal chips, debris, water, or oil to get 
inside the inverter. Allowing foreign objects inside the inverter may cause the inverter 
to malfunction or result in a fire.  

 Do not operate the switch with wet hands. Otherwise it may cause an electrical shock 
and result in personal injury or even death. 

 Check the information about the protection level for the circuits and devices.  

The connection terminals and parts below have electrical protection class 0. This 
means that the protection class of the circuit depends on basic insulation and there is a 
danger of electric shock if the basic insulation is not working properly. Therefore, take 
the same protective measures as handling the power line when connecting wires to the 
terminals or the device below, or when installing or using the devices. 
- Multi-function Input: P1ïP5, CM 
- Analog Input/Output: VR, V1, I2, AO 
- Digital Output: 24, A1/B1/C1, A2/C2, Q1/EG 
- Communication: S+/ S- 
- Fan 

 The protection level of this equipment is electrical protective class 1. 

 

 

 Do not change the inside of the product at your own discretion. This may result in injury 
or damage to the product due to failure or malfunction. Also, products changed at your 
own discretion will be excluded from the product warranty. 

 Do not use the inverter for single phase motor operation as it has been designed for 
three phase motor operation. Using a single phase motor may damage the motor. 

 Do not place heavy objects on top of electric cables. Heavy objects may damage the 
cable and result in electric shock. 
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Note 

Following IEC 60439-1, the maximum allowed short-circuit current at the power inlet is 
100kA. Depending on the selected MCCB, the G100 inverter is suitable for use in 
circuits capable of delivering a maximum of 100 kA symmetrical current at the drive's 
maximum rated voltage. The following table shows the recommended MCCB for RMS 
symmetrical amperes. (Maximum allowed prospective short-circuit current of G100C 
at the input power connection is 5kA.) 
 
Remarque 
Le courant maximum de court-circuit pr®sum® autoris® au connecteur dôalimentation 
électrique est défini dans la norme IEC 60439-1 comme égal à 100 kA. Selon le 
MCCB sélectionné, la série LSLV-G100 peut être utilisée sur des circuits pouvant 
fournir un courant RMS symétrique de 100 kA maximum en ampères à la tension 
nominale maximale du variateur. Le tableau suivant indique le MCCB recommandé 
selon le courant RMS symétrique en ampères. (Le courant de court-circuit présumé 
maximal autorisé du G100C au niveau de la connexion d'alimentation d'entrée est de 
5 kA.) 
 

Working Voltage UTE100E UTE100H UTS150L 

240 V(50/60 Hz) 50 kA 100 kA 150 kA 

480 V(50/60 Hz) 25 kA 65 kA 100 kA 
 



 

 
v 

Safety Information 

Quick Reference Table 
The table below is a summary of situations that users encounter frequently while 
using the product. For faster and easier information searching, see the table below.  

Situation Ref. 

I want to run a slightly higher rated motor than the inverterôs rated capacity. p.185 

I want to configure the inverter to start operating as soon as the power 
source is applied. 

p.87 

I want to configure the motorôs parameters. p.139 

I want to set up sensorless vector control. p.142 

Something seems to be wrong with the inverter or the motor. 
p.202, 
p.288 

What is auto tuning? p.139 

What are the recommended wiring lengths?  p.39 

The motor is too noisy. p.159 

I want to apply PID control on my system.  p.132 

What are the factory default settings for P1ïP5 multi-function terminals? p.35 

I want to check recent trips and fault histories. p 280 

I want to change the inverterôs operation frequency using volume resistance. p.61 

I want to install a frequency meter on the analog terminal. p.36 

I want to check the motor's current using an ammeter. p.65 

I want to operate the inverter using a multi-step speed configuration. p.82 

The motor is too hot. p.183 

The inverter is too hot.  p.192 

The cooling fan does not work.  p.163 

I want to know how to store the inverter when it is not used. p.301 
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1 Preparing the Installation 
This chapter provides details on product identification, part names, correct installation 
and cable specifications. To install the inverter correctly and safely, carefully read and 
follow the instructions. 

1.1 Product Identification 

The G100 Inverter is manufactured in a range of product groups based on drive 
capacity and power source specifications. Product name and specifications are 
detailed on the rating plate. Check the product specification before installing the 
product and make sure that it is suitable for the intended use. For more detailed 
product specifications, refer to 11.1 input and Output Specification on page 303. 

 

Note 

Open the packaging, and check the product name first and whether that the product is 
free from defects. If the product is found to be faulty, contact your supplier. 
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1.2 Part Names 

See the assembly diagram below for the part names. Detailed images may vary 
between product groups. 

0.4~4.0 kW 
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0.4~4.0 kW (G100C) 
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5.5~7.5 kW  
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11~22 kW 
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1.3 Installation Considerations 

Inverters are composed of various precision, electronic devices, and therefore the 
installation environment can significantly impact the lifespan and reliability of the 
product. The table below details the ideal operation and installation conditions for the 
inverter. 

Items Description 
Ambient 
temperature* 

Heavy load: -10ï50ɒ, Normal load: -10ï40ɒ 

Ambient 
humidity 

Less than 95% relative humidity (no condensation) 

Storage 
temperature 

-20ï65°C 

Environmenta
l factors 

An environment free from corrosive or flammable gases, oil residue, or 
dust 

Operation 
altitude/ 
oscillation 

Lower than 3,280 ft (1,000 m) above sea level, less than 1G (9.8 m/sec2) 
(Apply derating of 1% at a time on voltage/output current for every 100 m 
increase starting from 1,000 m, going up to a maximum of 4,000m) 

Air Pressure 70ï106 kPa 

* The ambient temperature is the temperature measured at a point 2ò (5 cm) from the 
surface of the inverter. 

 

 

Do not allow the ambient temperature to exceed the allowable range while operating the 
inverter. 
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1.4 Selecting the Installation Site 

When selecting an installation location consider the following points:  

 The location must be free from vibration, and the inverter must be installed on a 
wall that can support the inverterôs weight.  

 The inverter can become very hot during operation. Install the inverter on a surface 
that is fire-resistant or flame-retardant and with sufficient clearance around the 
inverter to allow air to circulate.  
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 Make sure that sufficient air circulation is provided around the product. When 
installing the product inside the panel, carefully consider the position of the 
product's cooling fan and the ventilation louver. The product must be placed for the 
cooling fan to discharge heat satisfactorily during the operation. 
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 If you are installing multiple inverters in one location, arrange them side-by-side 
and remove the top covers. The top covers MUST be removed for side-by-side 
installations. Use a flat head screwdriver to remove the top covers. 
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 If you are installing multiple inverters, of different ratings, provide sufficient 
clearance to meet the clearance specifications of the larger inverter. 
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1.5 Cable Selection 

When you install power and signal cables in the terminal blocks, only use cables that 
meet the required specification for the safe and reliable operation of the product. 
Refer to the following information to assist you with cable selection. 

 

 Wherever possible use cables with the largest cross-sectional area for mains power 
wiring, to ensure that voltage drop does not exceed 2%.  

 Use copper cables rated for 600 V, 75ɒ for power terminal wiring.  

 Use copper cables rated for 300 V, 75ɒ for control terminal wiring. 

 

Ground Cable and Power Cable Specification 

Capacity(kW) 

Ground Power Terminal Wiring 
Termial 

Block Size mm2 AWG 
mm2 AWG 

R/S/T U/V/W R/S/T U/V/W 

3-Phase 
200V 

0.4 4 12 2.5 2.5 14 14 M3(M3.5*) 

0.75 4 12 2.5 2.5 14 14 M3(M3.5*) 

1.5 4 12 2.5 2.5 14 14 M4(M3.5*) 

2.2 4 12 2.5 2.5 14 14 M4(M3.5*) 

4 4 12 4 4 12 12 M4 

5.5 6 10 6 6 10 10 M4 

7.5 6 10 10 10 8 8 M4 

11 16 6 16 16 6 6 M5 

15 16 6 25 25 4 4 M5 

18.5 25 4 35 35 2 2 M6 

22 25 4 35 35 2 2 M6 

3-Phase 
400V 

0.4 2.5 14 2.5 2.5 14 14 M3.5 

0.75 2.5 14 2.5 2.5 14 14 M3.5 

1.5 2.5 14 2.5 2.5 14 14 M3.5 

2.2 2.5 14 2.5 2.5 14 14 M3.5 

4 2.5 14 2.5 2.5 14 14 M4 

5.5 4 12 4 2.5 12 14 M4 

7.5 4 12 4 4 12 12 M4 

11 10 8 6 6 10 10 M5 

15 10 8 16 10 6 8 M5 

18.5 16 6 16 10 6 8 M5 

22 16 6 25 16 4 6 M5 

* G100C 
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Signal (Control) Cable Specifications 

Terminals 

Control Terminal Wiring 

Without Crimp Terminal 
Connectors 

With Crimp Terminal  
Connectors 

mm2 AWG mm2 AWG 

24/P1, 
P2ïP5, 

CM 
0.8 18 0.5 20 

A1/B1/C1/A2/C2, 
VR/V1/I2/AO/CM, 

Q1/EG*/S+/S- 

*G100C series models support Q1/EG open collector output terminal as a substitute 
for A2/C2 relay terminal 2. 
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2 Installing the Inverter 
This chapter describes the physical and electrical installation methods, including 
mounting and wiring of the product. Refer to the flowchart and basic configuration 
diagram provided below to understand the procedures and installation methods to be 
followed to install the product correctly. 

Installation Flowchart 

The flowchart lists the sequence to be followed during installation. Install the product 
following the flowchart and check the operation status. For more information on each 
step, refer to the pages below. 

 

Product Identification (p.1 Ref.) 

Select the Installation Location (p.7 Ref.) 

Mounting the Inverter (p.17 Ref.) 

Wiring the Ground Connection (p.24 Ref.) 
Power and Signal Wiring (19) 

Power and Signal Wiring (p.27 Ref.) 

 

Post-Installation Checks (p.44 Ref.) 

Turning on the Inverter  

Parameter Configuration (p.55 Ref.) 

Testing (p.46 Ref.) 
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Basic Configuration 

The diagram below shows the basic system configuration. Use the diagram for 
reference when configuring the system by connecting the product with peripheral 
devices. Ensure that the product has a suitable rating for the configuration and that all 
the required peripherals and optional devices (brake unit, reactors, noise filters, etc.) 
are available. For more details on peripheral devices, see to 11.4 Peripheral Devices 
on page 321.  

 

 

 

 Note that the illustration on this user manual may represent the product with the cover 
open or the circuit breaker removed for explanation. When operating the inverter, make 
sure to follow the instructions of user manual after fully installing the necessary parts, 
such as the cover and circuit breaker. 

 Do not start or stop the inverter with a magnetic contactor. This may cause damage to 
the inverter.  

 If the inverter is damaged and loses control, the machine may cause a dangerous 
situation. Install an additional safety device such as an emergency brake to prevent 
these situations.  

 High levels of current draw during power-on can affect the system. Ensure that 
correctly rated circuit breakers are installed to operate safely during power-on 
situations. 

 Reactors can be installed to improve the power factor. Note that reactors may be 
installed within 30 ft (9.14 m) from the power source if the input power exceeds 10 
times of inverter capacity. Refer to 11.5 Fuse and Reactor Specifications on page 
323 and carefully select a reactor that meets the requirements.  
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2.1 Mount on the Wall or within the Panel 

Mount the inverter on a wall or inside a panel following the procedures provided below. 
Before installation, ensure that there is sufficient space to meet the clearance 
specifications, and that there are no obstacles impeding the cooling fanôs air flow. 

Select a wall or panel suitable to support the installation. Refer to 11.3 External 
dimensions on page 310 and check the inverterôs mounting bracket dimensions. 

 

1 Use a level to draw a horizontal line on the mounting surface, and then carefully 
mark the fixing points.  

 

2 Drill the two upper mounting bolt holes, and then install the mounting bolts. Do not 
fully tighten the bolts at this time. Fully tighten the mounting bolts after the inverter 
has been mounted. 
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3 Mount the inverter on a wall or inside a panel using two mounting bolts. Fully 
tighten the upper mounting bolts, then install two lower mounting bolts and tighten 
fully to mount the inverter. Ensure that the inverter is placed flat on the mounting 
surface, and that the installation surface can securely support the weight of the 
inverter.  

 

 

Note 

The quantity and dimensions of the mounting brackets vary based on the frame size. 
Refer to 11.3 External dimensions on page 310 for detailed information about your 
model. 
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 Do not transport the inverter by lifting with the inverterôs covers or plastic surfaces. 
The inverter may tip over if covers break, causing injuries or damage to the product. 
Always support the inverter using the metal frames when moving it.  

 Use a transport method that is suitable for the weight of the product. Some high 
capacity inverters can be too heavy for one person to carry. Use an adequate number 
of people and transport tool to safely move the product.  

 Do not install the inverter on the floor or mount it sideways against a wall. The inverter 
must be installed vertically, on a wall or inside a panel, with its rear flat on the 
mounting surface. 

 

 

  



 

 

Installing the Inverter 

20 

2.2 Wiring 

Open the front cover, remove the cable guides and control terminal cover, and then 
install the ground connection as specified. Complete the cable connections by 
connecting an appropriately rated cable to the terminals on the power and control 
terminal blocks. Read the following information carefully before carrying out wiring 
connections to the inverter. All warning instructions must be followed. 

 

 Install the inverter before carrying out wiring connections. 

 Ensure that no small metal debris, such as wire cut-offs, remain inside the inverter. 
Metal debris in the inverter may cause inverter failure.  

 Tighten terminal screws to their specified torque. Loose terminal block screws may 
allow the cables to disconnect and cause short circuit or inverter failure. Refer to 11.6 
Terminal Screw Specification on page 324 for torque specifications. 

 Do not place heavy objects on top of electric cables. Heavy objects may damage the 
cable and result in electric shock. 

 The power supply system for this equipment (inverter) is a grounded system. Only use 
a grounded power supply system for this equipment (inverter). Do not use a TT, TN, IT, 
or corner grounded system with the inverter. 

 The equipment may generate direct current in the protective ground wire. When 
installing the residual current device (RCD) or residual current monitoring (RCM), only 
Type B RCDs and RCMs can be used. 

 Use cables with the largest cross-sectional area, appropriate for power terminal wiring, 
to ensure that voltage drop does not exceed 2%.  

 Use copper cables rated at 600 V, 75ɒ for power terminal wiring.  

 Use copper cables rated at 300 V, 75ɒ for control terminal wiring. 

 Separate control circuit wires from the main circuits and other high voltage circuits (200 
V relay sequence circuit). 

 Check for short circuits or wiring failure in the control circuit. They could cause system 
failure or device malfunction.  

 Use shielded cables for control terminal wiring. Failure to do so may cause malfunction 
due to interference. When grounding is needed, use shielded twisted pair (STP) 
cables. 

 If you need to re-wire the terminals due to wiring-related faults, ensure that the inverter 
keypad display is turned off and the charge lamp under the front cover is off before 
working on wiring connections. The inverter may hold a high voltage electric charge 
long after the power supply has been turned off.  
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Step1 Remove the front cover 

For the power terminal and control terminal wiring, the front cover must be 
disassembled in order. Note that the disassembling procedure of front cover and 
control terminal cover may vary depending on the product group. Disassemble each 
cover in the following order:  

0.4~7.5 kW 
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0.4~4.0kW(G100C) 

 

Loosen the bolt that secures the front cover (R). Push and hold the latch on the 
right side of the cover. Then remove the cover by lifting it from the bottom and 
moving it away from the front of the inverter. 
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11~22 kW 

1 Loosen the bolt that secures the front cover, and then pull the cover outward to 
remove it. 

2 Loosen the hook (or bolt) that secures the cable rack, and then pull the rack 
outward to remove it. 

 

            

 

Note 

If you have installed the remote keypad, remove the plastic cover under the lower-right 
part of the control terminal cover, and then connect the remote keypad signal to the RJ-45 
connector. 
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Step2 Ground Connection 

Remove the front cover(s) and the control terminal cover. Then follow the instructions 
below to install the ground connection for the inverter. 

1 Locate the ground terminal and connect an appropriately rated ground cable to 
the terminals. Refer to 1.5 Cable Selection on page 12 to find the appropriate 
cable specification for your installation. 

0.4~7.5 kW 
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0.4~4.0kW (G100C) 
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11~22 kW 

 

 

2 Connect the other ends of the ground cables to the supply earth (ground) terminal. 

 

Note 

 200 V products require Class 3 grounding. Resistance to ground must be < 100ɋ.  

 400 V products require Special Class 3 grounding. Resistance to ground must be less 
than < 10 ɋ. 

 

 

Make sure to install ground connection between the equipment and the motor for safe 
use. Otherwise it may cause an electrical shock and result in personal injury or even 
death. 
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Step3 Power Terminal Wiring 

The following illustration shows the terminal layout on the power terminal block. Refer 
to the detailed descriptions to understand the function and location of each terminal 
before making wiring connections. Ensure that the cables selected meet or exceed 
the specifications in 1.5 Cable Selection on page 12 before installing them. 

 

 Apply rated torques to the terminal screws. Loose screws may cause short circuits 
and malfunctions. Tightening the screw too much may damage the terminals and 
cause short circuits and malfunctions. 

 Use copper wires only with 600 V, 75ɒ rating for the power terminal wiring, and 300 

V, 75ɒrating for the control terminal wiring.  

 Do not connect two wires to one terminal when wiring the power. 

 Power supply wirings must be connected to the R, S, and T terminals. Connecting 
them to the U, V, W terminals causes internal damages to the inverter. Motor should 
be connected to the U, V, and W Terminals. Arrangement of the phase sequence is 
not necessary. 

 

 

 Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent 
provoquer des courts-circuits et des dysfonctionnements. Ne pas trop serrer la vis, car 
cela risqu® dôendommager les bornes et de provoquer des courts-circuits et des 
dysfonctionnements. Utiliser uniquement des fils de cuivre avec une valeur nominale 

de 600 V, 75ɒ pour le c©blage de la borne dôalimentation, et une valeur nominale de 

300 V, 75ɒ pour le câblage de la borne de commande. 

 Ne jamais connecter deux câbles à une borne lors du câblage de l'alimentation. 

 Les c©blages de lôalimentation ®lectrique doivent °tre connect®s aux bornes R, S et T. 
Leur connexion aux bornes U, V et W provoque des dommages internes ¨ lôonduleur. 
Le moteur doit °tre raccord® aux bornes U, V et W. Lôarrangement de lôordre de phase 
nôest pas n®cessaire. 
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0.4~0.8 kW (G100C) 

 

1.5/2.2 kW (G100C) 

 

4.0kW (G100C) 

 

0.4~0.8 kW 
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1.5~2.2 kW 

 

4.0 kW 

 

5.5~7.5 kW 

 

11~15 kW-4 / 11 kW-2 
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18.5~22 kW-4 / 15 kW-2 

 

18.5~22 kW-2 
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Power Terminal Labels and Descriptions 

Terminal Labels Name Description 

 Ground Terminal Connect earth grounding. 

R(L1)/S(L2)/T(L3)  AC power input terminal Mains supply AC power connections. 

P2/N(11~22kW) DC link terminal DC voltage terminals. 

P1/P2(11~22kW) DC reactor terminal 
Connects the DC reactor. 
(Remove the short-circuiting bar 
when connecting the DC reactor.) 

B1/B2(0.4~7.5kW) 
P2/B(11~22kW) 

Braking resistor 
terminals 

Braking resistor wiring connection. 

U/V/W Motor output terminals 
3-phase induction motor wiring 
connections. 

 

Note 

 Do not use 3 core cables to connect a remotely located motor with the inverter. 

 When operating Braking resistor, the motor may vibrate under the Flux braking 
operation. In this case, please turn off the Flux braking (Pr.50). 

 Make sure that the total cable length does not exceed 665 ft (202 m). For inverters < = 
4.0 kW capacity, ensure that the total cable length does not exceed 165 ft (50 m).  

 Long cable runs can cause reduced motor torque in low frequency applications due to 
voltage drop. Long cable runs also increase a circuitôs susceptibility to stray 
capacitance and may trigger over-current protection devices or result in malfunction of 
equipment connected to the inverter. Voltage drop is calculated by using the following 
formula:  

Voltage Drop (V) = [Ѝσ X cable resistance (mɋ/m) X cable length (m) X current (A)] / 
1000 

 Use cables with the largest possible cross-sectional area to ensure that voltage drop is 
minimized over long cable runs. Lowering the carrier frequency and installing a micro 
surge filter may also help to reduce voltage drop. 

Distance < 330 ft (50 m) < 330 ft (100 m) > 330 ft (100 m) 

Allowed Carrier Frequency < 15 kHz < 5 kHz < 2.5 kHz 
 

 

 

Do not connect power to the inverter until installation has been fully completed and the 
inverter is ready to be operated. Otherwise it may cause an electrical shock and result in 
personal injury or even death. 
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 Power supply cables must be connected to the R, S, and T terminals and output wiring 
to the motor must be connected to the U, V, and W terminals. Opposite connections 
may damage the product. 

 Use insulated ring lugs when connecting cables to R/S/T and U/V/W terminals. 

 The inverterôs power terminal connections can cause harmonics that may interfere with 
other communication devices located near to the inverter. To reduce interference the 
installation of noise filters or line filters may be required.  

 Are advanced-phase capacitors, surge protection and electromagnetic interference 
filters installed correctly?   

 To avoid circuit interruption or damaging connected equipment, do not install magnetic 
contactors on the output side of the inverter (motor side). Metal debris in the inverter 
may cause inverter failure.  

Step 4 Control Terminal Wiring 

The illustrations below show the detailed layout of control wiring terminals, and control 
board switches. Ensure that the cables selected meet or exceed the specifications in 
1.5 Cable Selection on page 12 before installing them. 

0.4~4.0kW (G100C) 
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0.4~22.0 kW 

 

 

Control Board Switches 

Switch Description 

SW1 NPN/PNP mode selection switch 

SW2 Terminating Resistor selection switch 

 

Connector 

Name Description 

RJ-45 Connector 
Connect to Remote I/O or smart copier, connect with RS-485 
communication. 
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<G100> 
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<G100C> 

Input Terminal Labels and Descriptions 

Category 
Terminal 
Labels 

Name Description 

Multi-
function 
terminal 

configuration 

P1ïP5 
Multi-function 
Input 1-5 

Configurable for multi-function input terminals. 
Factory default terminals and setup are as 
follows:  

 P1: FX 

 P2: RX 

 P3: BX 

 P4: RST 

 P5: Speed-L 

CM 
Sequence 
common terminal 

Common terminal for terminal input, RS-485 
communication, and analog terminal inputs 
and outputs. 
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Category 
Terminal 
Labels 

Name Description 

Analog input 

VR 
Terminal for 
frequency 
reference setting 

Used to setup or modify a frequency 
reference via analog voltage or current input. 

 Maximum Voltage Output: 12 V 

 Maximum Current Output: 100 mA 
(G100C : 20mA) 

 Potentiometer: 1~5 kɋ 

V1 
Frequency setting 
(voltage) terminal 

Used to setup or modify the frequency 
depending on the voltage input to the V1 
terminal. 

 Unipolar: 0ï10 V (12 V Max.) 

 Bipolar: -10ï10 V (±12 V Max.) 

I2 

Current input for 
frequency 
reference input 
Terminal  

Used to setup or modify a frequency 
reference via the I2 terminal.  

 Input current: 4ï20 mA 

 Maximum Input current: 20mA 

 Input resistance: 249 ɋ 

 

Output/Communication Terminal Labels and Descriptions 

Category 
Terminal 
Labels 

Name Description 

Analog output AO 
Voltage output 
terminal 

Used to send inverter output information to 
external devices: output frequency, output 
current, output voltage, or a DC voltage.  

 Output Voltage: 0ï10 V 

 Max. output voltage/current: 12 V, 10 mA 

 Factory default output: Frequency 

Digital Output 

24 
24V power 
source 

Maximum Current Output: 100 mA 

A1/C1/B1 
Fault signal 
output 1 

Sends out alarm signals when the inverterôs 
safety features are activated (AC 250 V <1 
A, DC 30 V < 1 A). 

 Fault condition: A1 and C1 contacts are 
connected (B1 and C1 open connection) 

 Normal operation: B1 and C1 contacts 
are connected (A1 and C1 open 
connection) 

A2/C2 
Fault signal 
output 2 

Sends out alarm signals when the inverterôs 
safety features are activated (AC 250 V <1 
A, DC 30 V < 1 A). 
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Category 
Terminal 
Labels 

Name Description 

 Fault condition: A2 and C2 contacts are 
connected 

 Normal operation: A2 and C2 contacts 
are open connection  

Q1/EG 

(G100C) 

Open collector 
output terminal 

G100C series models support Q1/EG open 

collector output terminal as a substitute for 

A2/C2 fault signal output terminal 2. 

Sends out alarm signals when the inverterôs 
safety features block the power output 
(below DC 24 V, 100 mA). 

RS-485 
Communication 

S+/S- 
RS-485 signal 
input terminal 

Used to send or receive RS-485 signals. 
Refer to 7 RS-485 Communication 
Features on page 209 for more details. 
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Pre-insulated Crimp Terminal 

Use pre-insulated crimp terminal connectors to increase reliability of the control 
terminal wiring. Refer to the specifications below to determine the crimp terminals to fit 
various cable sizes. 

 

 

Part 
Number 

(P/N) 

Cable Spec. Dimensions (mm) 
Manufacturer 

AWG mm2 L* P d1 D 

CE005006 22 0.50 12.0 6.0 1.3 3.2 
JEONO 

(Jeono Electric, http: 
//www.jeono.com/) 

CE007506 20 0.75 12.0 6.0 1.5 3.4 

CE010006 18 1.0 12.0 6.0 1.7 3.6 

* If the length (L) of the crimp terminals exceeds 0.5ò (12.7mm) after wiring, the 
control terminal cover may not close fully. 

  



 

 
39 

Installing the Inverter 

 

To connect cables to the control terminals without using crimp terminals, refer to the 
following illustration detailing the correct length of exposed conductor at the end of the 
control cable. 

 

 

Note 

 While making wiring connections at the control terminals, ensure that the total cable 
length does not exceed 165 ft (50 m).  

 Ensure that the length of any safety related wiring does not exceed 100 ft (30m). 

 Use ferrite material to protect signal cables from electro-magnetic interference. 

 Take care when supporting cables using cable ties, to apply the cable ties no closer 
than 6 inches from the inverter. This provides sufficient access to fully close the front 
cover. 

 When making control terminal cable connections, use a small flat-tip screw driver (0.1 
in wide (2.5 mm) and 0.015 in thick (0.4 mm) at the tip). 
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Step 5 PNP/NPN Mode Selection 

The G100 inverter supports both PNP (Source) and NPN (Sink) modes for sequence 
inputs at the terminal. Select an appropriate mode to suit requirements using the 
PNP/NPN selection switch (SW1) on the control board. Refer to the following 
information for detailed applications. 

 

PNP Mode (Source)  

Select PNP using the PNP/NPN selection switch (SW1). CM is the common ground 
terminal for all digital inputs at the terminal, and P24 is 24 V internal source. If you are 
using an external 24 V source, build a circuit that connects the external source (-) and 
the CM terminal. 
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NPN Mode (Sink)  

Select NPN using the PNP/NPN selection switch (SW1). CM is the common ground 
terminal for all digital inputs at the terminal, and P24 is 24 V internal source. Note that 
the factory default setting is NPN mode. 
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical 
Grounding 

Built-in EMC type of G100 400V has an EMC filter which prevents electromagnetic 
interference by reducing radio emissions from the inverter. 

EMC filter features is set to óOnô by factory default. Current leakage increases when 
the EMC filter feature is used. 

Asymmetrical Grounding Connection 

One phase of 
a delta 

connection is 
grounded 

 

 
 

Intermediate 
grounding point 

on 
one phase of a 

delta 
connection 

 

End of a single 
phase is 
grounded 

 

A 3-phase 
connection 

without 
grounding 

 

 
 

*Please note that G100C series models do not have a built-in EMC filter. 

 

 

 Do not activate the EMC filter if the inverter uses a power source with an asymmetrical 
grounding structure, for example a grounded delta connection. Otherwise it may cause 
an electrical shock and result in personal injury or even death.  

 Before opening the cover to start working, wait at least 10 minutes after the power is 
disconnected and check that the DC voltage of the product is discharged using a 
tester. Otherwise it may cause an electrical shock and result in personal injury or even 
death. 
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Before using the inverter, confirm the power supplyôs grounding system. Disable the 
EMC filter if the power source has an asymmetrical grounding connection. Check the 
location of the EMC filter on/off screw and attach the plastic washer to the screw 
under the control terminal block. 

 

Step 7 Assembling the front cover 

After completing the wiring and basic configurations, assemble the front cover in order. 
Note that the assembly procedure may vary according to the product group or frame 
size of the product. 
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2.3 Post-Installation Checklist 

After completing the installation, check the items in the following table to make sure 
that the inverter has been safely and correctly installed. 

Items Details Ref. Result 

Installation 
Location/Power 
I/O Verification 

Is the installation location appropriate? p.7  

Does the environment meet the inverterôs 
operating conditions? 

p.8  

Does the power source match the inverterôs rated 
input? 

p.303  

Is the inverterôs rated output sufficient to supply 
the equipment? 
(Derating is applied in specific conditions. Refer to 
11.8 Continuous Rated Current Derating on 
page 326 for more details.) 

p.303  

Power Terminal 
Wiring 

Is a circuit breaker installed on the input side of the 
inverter? 

p.16  

Is the circuit breaker correctly rated? p.321  

Are the power source cables correctly connected 
to the input terminals of the inverter? 
(Caution: connecting the power source to the 
U/V/W terminals may damage the inverter.) 

p.27  

Are the motor output cables connected in the 
correct phase order?  
(Caution: motors will rotate in reverse direction if 
the three phase cables are not wired in the correct 
rotation.) 

p.27  

Are the cables used in the power terminal 
connections correctly rated? 

p.12  

Is the inverter grounded correctly? p.24  

Are the power terminal screws and the ground 
terminal screws tightened to their specified 
torques? 

p.27  

Are the overload protection circuits installed 
correctly on the motors (if multiple motors are run 
using one inverter)? 

-  

Is the inverter separated from the power source by 
a magnetic contactor (if a braking resistor is in 
use)? 

p.16  

Are advanced-phase capacitors, surge protection 
and electromagnetic interference filters installed 
correctly? 
(These devices MUST not be installed on the 
output side of the inverter.) 

p.27  
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Items Details Ref. Result 

Control 
Terminal Wiring 

Are shielded twisted pair (STP) cables used for 
control terminal wiring? 

-  

Is the shielding of the STP wiring properly 
grounded? 

-  

If 3-wire operation is required, are the multi-
function input terminals defined prior to the 
installation of the control wiring connections? 

p.32  

Are the control cables properly wired? p.32  

Are the control terminal screws tightened to their 
specified torques? 

p.18  

Is the total cable length of all control wiring less 
than 165 ft (50 m)? 

p.39  

Is the total length of safety wiring less than 100 ft 
(30 m)? 

p.39  

Miscellaneous 

Are optional cards connected correctly? -  

Is there any debris left inside the inverter? p.18  

Are any cables contacting adjacent terminals, 
creating a potential short circuit risk? 

-  

Are the control terminal connections separated 
from the power terminal connections? 

-  

Have the capacitors been replaced if they have 
been in use for more than 2 years? 

-  

Have the fans been replaced if they have been in 
use for more than 3 years? 

-  

Has a fuse been installed for the power source? p.323  

Are the connections to the motor separated from 
other connections? 

-  

 

Note 

Shielded twisted pair (STP) cable has a highly conductive, shielded screen around twisted 
cable pairs. STP cables protect conductors from electromagnetic interference. 
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2.4 Test Run 

After the post-installation checklist has been completed, follow the instructions below 
to test the inverter. 

 

1 Turn on the power supply to the inverter. Ensure that the keypad display light is 
on. 

 

2 Select the command source. 

 

3 Set a frequency reference, and then check the following:  

 If V1 is selected as the frequency reference source, does the reference change 
according to the input voltage? 

 If I2 is selected as the frequency reference source, does the reference change 
according to the input current? 

 

4 Set the acceleration and deceleration time. 

 

5 Start the motor and check the following:  

 Ensure that the motor rotates in the correct direction. If the motor is rotating in 
the reverse direction, refer to the details below. 

 Ensure that the motor accelerates and decelerates according to the set times, 
and that the motor speed reaches the frequency reference. 

 

Note 

If the forward command (FX) is on, the motor should rotate counterclockwise when 
viewed from the load side of the motor. If the motor rotates in the reverse direction, 
switch the cables at the U and V terminals. 
 

Remarque 
Si la commande avant (FX) est activée, le moteur doit tourner dans le sens anti-
horaire si on le regarde côté charge du moteur. Si le moteur tourne dans le sens 
inverse, inverser les câbles aux bornes U et V. 
 

Verifying the Motor Rotation 

1 On the keypad, set the Frq (Frequency reference source) code in the Operation group 
to 0 (Keypad). 
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2 Set a frequency reference. 

3 Press the [RUN] key. Motor starts forward operation. 

4 Observe the motorôs rotation from the load side and ensure that the motor rotates 
counterclockwise (forward). 

 

 

 

 

 

 Check the parameter settings before running the inverter. Parameter settings may 
have to be adjusted depending on the load.  

 Do not supply the inverter with an input voltage that exceeds the rated voltage for the 
equipment. This may cause damage to the inverter. 

 Before running the motor at maximum speed, confirm the motorôs rated capacity. As 
inverters can be used to easily increase motor speed, take caution to ensure that motor 
speeds do not accidently exceed the motorôs rated capacity. 
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3 Learning to Perform Basic Operations 
This chapter describes the keypad layout, functions, and the operation method as well 
as the function groups used for the inverter operation and the basic operation method 
using the keypad. Become familiar with the correct basic operation method before 
advancing to more complex uses by setting the various features of the inverter and 
giving an operation command by changing the frequency or input voltage. 

3.1 About the Keypad 

The keypad is composed of two main components ï the display and the operation 
(input) keys. Refer to the following illustration to identify part names and functions. 
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3.1.1 About the Display 

The following table lists display part names and their functions.  

No. Name Function 

Ῥ 7-Segment Display 
Displays current operational status and parameter 
information.  

῭ SET Indicator 
LED flashes during parameter configuration and when 
the ESC key operates as the multi-function key.  

΅ RUN Indicator 
LED turns on (steady) during an operation, and 
flashes during acceleration or deceleration.  

` FWD Indicator LED turns on (steady) during forward operation. 

ῲ REV Indicator LED turns on (steady) during reverse operation.  

 

The table below lists the way that the keypad displays characters (letters and 
numbers). 

Display 
Number/ 
characte

r 
Display 

Number/ 
characte

r 
Display 

Number/ 
characte

r 
Display 

Number/ 
characte

r 

 
0 

 
A 

 
K 

 
U 

 
1 

 
B 

 
L  V 

 
2 

 
C 

 
M 

 
W 

 
3 

 
D  N 

 
X 

 
4 

 
E 

 
O 

 
Y 

 
5 

 
F 

 
P 

 
Z 

 
6 

 
G 

 
Q   

 
7 

 
H  R   

 
8 

 
I 

 
S   

 
9 

 
J 

 
T   
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3.1.2 Operation Keys 

The following table lists the names and functions of the keypadôs operation keys.  

Key Name Function 

 
[RUN] key Used to run the inverter. 

 

[STOP/RESET] 
key  

STOP: Stops the inverter. 
RESET: Resets the inverter if a fault or failure 
occurs. 

 
[ƶ] key, [Ƹ] key 

Switches between codes, or increases or decreases 
parameter values. 

 

[MODE/SHIFT] 
key 

Moves between groups or moves to the digit on the 
left when setting the parameter. Press the 
MODE/SHIFT key once again on the maximum 
number of digits to move to the minimum number of 
digits. 

 
[ENTER] key 

Switches from the selected state of parameter to the 
input state. 
Edits parameter and apply change.  
Accesses the operation information screen during 
failure on the failure screen. 

 

[Volume] Used to set the operation frequency. 

* Operates as ESC key if two keys out of [MODE/SHIFT] key, [ƶ] key and [Ƹ] key are 
entered at the same time. 

- Press ESC in the group navigation mode to go to the initial screen (the frequency 
display screen). 

- Press ESC in the mode to change parameter to go to group navigation mode 
without saving.  

 

 

Install a separate emergency stop switch in the circuit. The [STOP/RESET] key on the 
keypad works only when the inverter has been configured to accept an input from the 
keypad. 
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3.1.3 Control Menu 

The following table lists the functions groups under Parameter mode. 

Group 
Keypad 
Display 

Description 

Operation - 
Configures basic parameters for inverter 
operation. 

Drive dr  

Configures parameters for basic operations. 
These include jog operation, motor capacity 
evaluation, torque boost, and other keypad 
related parameters. 

Basic ba  
Configures basic operation parameters. These 
parameters include motor parameters and multi-
step frequency parameters.  

Advanced ad  Configures acceleration or deceleration patterns, 
frequency limits, etc.  

Control cn  Configures sensorless vector-related features.  

Input Terminal in  
Configures input terminal-related features, 
including digital multi-functional inputs and 
analog inputs.  

Output Terminal ou  Configures output terminal-related features such 
as relays and analog outputs. 

Communication c m Configures communication features for RS-485 
or other communication options.  

Application ap  Configures functions related to PID control.  

Protection pr  Configures motor and inverter protection 
features  

Motor 2 m2  

Configures secondary motor related features.  
The 2nd motor appears on the keypad only 
when one of the multi-function input terminals 
(In.65ïIn.69) has been set to 26. 

3.2 Learning to Use the Keypad 

The keypad enables movement between groups and codes. It also enables users to 
select and configure functions. At code level, you can set parameter values to turn on 
or off specific functions, or decide how the functions will be used. Refer to 8 Table of 
Functions on page 241 to find the functions you need. 

Confirm the correct values (or the correct range of the values), and then follow the 
examples below to configure the inverter with the keypad. 
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3.2.1 Group and Code Selection 

Follow the examples below to learn how to switch between groups and codes. 

Step Instruction Keypad Display 

1 
Move to the group you want using the [MODE] 
keys. Press the [MODE] key for longer than 1 
second to move in the opposite direction. 

 

 

2 
Move up and down through the codes using the 
[ƶ] and [Ƹ] keys until you locate the code that 
you require. 

 

3 Press the [ENT] key to save the change. - 

 

Note 

When moving up and down through the codes using the [ƶ] and [Ƹ] keys in each group, 
there are cases where the code number does not increase or decrease. This is because 
the number was left blank in the inverter program by expecting additional features or the 
program was set up to not display the unused features.  
 
Example) If Ad.24 (frequency limit) code is set to 0 (No), Ad.25 (frequency lower limit 
value) and Ad.26 (frequency upper limit value) codes will not be displayed. Ad.24 
(frequency limit) code must be set to 1 (Yes) to display Ad.25 (frequency lower limit value) 
and Ad.26 (frequency upper limit value) codes. 

ou  

 

in  

 cm  

 ap  

 pr  

 m2  

 

cn  

 ad  

 ba  

 dr  

 0.00  
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3.2.2 Navigating Directly to Different Codes (Jump Codes) 

The following example details navigating to code dr. 95, from the initial code in the 
Drive group (dr. 0). This example applies to all groups whenever you would like to 
navigate to a specific code number. 

 

 

 

Step Instruction Keypad Display 

1 
Ensure that you are currently at the first code of the Drive 
group (dr.0). 

 

2 
Press the [ENT] key. 
Number "9" will flash.  

3 
Press the [Ƹ] key and change the ones' place number to 
"5", so the destination code is "95".  

4 
Press the [MODE] to move to the tens' place.  
The cursor will move to the left and "05" will be displayed. 
At this time, the number "0" will be flashing.  

5 
Press the [ƶ] key to change the tens' place number to 
"9", so the destination code is "95".  

6 
Press the [ENT] key. 
Code dr.95 is displayed.  

  

9  

5  

0 5  

9 5  

dr.95  

dr.0  
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3.2.3 Setting Parameter Values 

Enable or disable features by setting or modifying parameter values for different 
codes. Directly enter setting values, such as frequency references, supply voltages, 
and motor speeds. Follow the instructions below to learn to set or modify parameter 
values. 

Step Instruction Keypad Display 

1 
Select the group and code to setup or modify parameter 
settings, and then press the [ENT] key. 
The first number on the right side of the display will flash.  

2 

Move to the place value to edit using the Mode key, 
change the value using the [ƶ] and [Ƹ] keys, and then 
press the [ENT] key. Press the [MODE] key for longer 
than 1 second to move to the left place value. 
The selected value will flash on the display. 

 

3 Press the [ENT] key again to save the changes. - 

 

Note 

 A flashing number on the display indicates that the keypad is waiting for an input from 
the user. Changes will be saved when the [ENT] key is pressed while the number is 
flashing. The setting change will be canceled if you press any other key. 

 Each codeôs parameter values have default features and ranges specified. Refer to 8 
Table of Functions on page 241 for information about the features and ranges before 
setting or modifying parameter values. 

  

5.0  
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3.3 Actual Application Examples 

3.3.1 Acceleration Time Configuration 

The following is an example demonstrating how to modify the Acceleration time (ACC) 
code value (from 5.0 to 16.0) from the Operation group. 

 

Step Instruction Keypad Display 

1 
Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed.  

2 
Press the [ƶ] key.  
The display will change to the second code in the 
Operation group, the acceleration time (ACC) code.  

3 

Press the [ENT] key. 
The number "5.0" will be displayed, with "0" flashing. This 
indicates that the current acceleration time is set to 5.0 
seconds. The flashing value is ready to be modified by 
using the keypad. 

 

4 
Press the [MODE] key to change the place value. 
"5" in the ones' place from "5.0" will flash. This indicates 
the flashing value, "5" is ready to be modified.  

5 
To make the target value "16.0", press the [ƶ] key to 
change the ones' place value to "6".  

6 
Press the [MODE] key to move to the tens' place value.  
"0" in the tens' place from "06.0" will flash.  

7 

To make the target value "16.0", press the [ƶ] key to 
change the tens' place value to "1", and then press the 
[ENT] key. 
The selected value will flash on the display. 

 

8 
Press the [ENT] key again to save the changes.  
"ACC" will be displayed. The change to the acceleration 
time setup has been completed.  

  

0.00  

acc  

5.0  

5 .0  

6 .0  

0 6.0  

16.0  

acc  
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3.3.2 Frequency Reference Configuration 

The following is an example to demonstrate configuring a frequency reference of 
30.05 Hz from the first code in the Operation group. 

 

Step Instruction Keypad Display 

1 
Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed.  

2 
Press the [ENT] key. 
The default value "0.00" will be displayed and "0" in the 
second decimal place will flash.  

3 
Press the [MODE] key 3 times to move to the tens' place 
value.  
"0" in the tens' place will flash.  

4 
To make the target value "30.05", press the [ƶ] key to 
change the tens' place value to "3."  

5 
Press the [MODE] key 2 times. 
The "0" in the second decimal place will flash.  

6 

To make the target value "30.05", press the [ƶ] key to 
change the second decimal place value to "5", and then 
press the [ENT] key. 
The selected value will flash on the display. 

 

7 
Press the [ENT] key again to save the changes.  
Flashing stops. The frequency reference has been 
configured to 30.05 Hz.  

 

Note 

 A flashing number on the display indicates that the keypad is waiting for an input from 
the user. Changes will be saved when the [ENT] key is pressed while the number is 
flashing. The setting change will be canceled if you press any other key. 

 The G100 inverter keypad display can display up to 4 digits. However, 5-digit figures 
can be used and are accessed by pressing the [MODE] key, to allow keypad input. 

  

0.00  

0.0 0  

0 0.00  

3 0.00  

30.0 0  

30.05  

30.05  
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3.3.3 Jog Frequency Configuration 

The following example demonstrates how to configure Jog Frequency by modifying 
code 11 (Jog Frequency) in the Drive group from 10.00 Hz to 20.00 Hz. You can 
configure the parameters for different codes in any other group in exactly the same 
way. 

 

 

Step Instruction Keypad Display 

1 Go to code 11 (dr.11) in the Drive group. 
 

2 
Press the [ENT] key. 
The current Jog Frequency value (10.00) for code dr.11 is 
displayed.  

3 
Press the [MODE] key 3 times to move to the tens' place 
value.  
"1" in the tens' place will flash.  

4 

To make the target value "20.00", press the [ƶ] key to 
change the tens' place value to "2", and then press the 
[ENT] key. 
The selected value will flash on the display. 

 

5 
Press the [ENT] key again to save the changes.  
Code dr.11 will be displayed. The parameter change has 
been completed.  

  

dr.11  

10.0 0  

1 0.00  

20.00  

dr.11  
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3.3.4 Parameter Initialization 

The following example demonstrates parameter initialization using code dr.93 
(Parameter Initialization) in the Drive group. 

 

Step Instruction Keypad Display 

1 Go to code 0 in the Drive group. 
 

2 
Press the [ENT] key. 
The current parameter value "9" will be displayed.  

3 
To make the target value "93", press the [Ƹ] key to 
change the ones' place value to "3".  

4 Press the [MODE] key to move to the tens' place value. 
 

5 
To make the target value "93", press the [ƶ] or [Ƹ] key 
to change the tens' place value "9".  

6 
Press the [ENT] key.  
Code dr.93 will be displayed.  

7 
Press the [ENT] key once again. 
The current parameter value for code dr.93 is set to 0 
(Do not initialize).  

8 
Press the [ƶ] key to change the value to 1 (All Grp), and 
then press the [ENT] key.  
The parameter value will flash.  

9 
Press the [ENT] key once again. 
Parameter initialization begins. Parameter initialization is 
complete when code dr.93 reappears on the display.  

  

dr.0  

9  

3  

0 3  

9 3  

dr.93  

0  

1  

dr.93  



 

 

Learning to Perform Basic Operations 

 

60 

Note 

Following parameter initialization, all parameters are reset to factory default values. 
Ensure that parameters are reconfigured before running the inverter again after an 
initialization. 

3.3.5 Frequency Setting (Keypad) and Operation (via Terminal 
Input) 

Step Instruction Keypad Display 

1 Turn on the inverter. - 

2 

Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed, then press the [ENT] key. 
The first number on the right side of the display will flash. 

 

3 
Press the [MODE] key 3 times to move to the tens' place 
value.  
"0" in the tens' place will flash.  

4 
Press the [ƶ] key to change it to 10.00, and then press 
the [ENT] key. 
The selected value will flash on the display.  

5 
Press the [ENT] key again to save the changes.  
The reference frequency has been changed.  

6 

Refer to the wiring diagram at the bottom of the table, 
and turn on the switch between the P1 (FX) and CM 
terminals. 
The RUN indicator light flashes and the FWD indicator 
light comes on steady. The current acceleration 
frequency is displayed. 

 

7 

When the frequency reference is reached (10 Hz), open 
the switch between the P1 (FX) and CM terminals. 
The RUN indicator light flashes again and the current 
deceleration frequency is displayed.  
When the frequency reaches 0 Hz, the RUN and FWD 
indicator lights turn off, and the frequency reference, 
10.00, is displayed again. 

 

 

0.0 0  

0 0.00  

10.00  

10.00  
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 [Wiring Diagram]    [Operation Pattern] 

 

Note 

The instructions in the table are based on the factory default parameter settings. The 
inverter may not work correctly if the default parameter settings are changed after the 
inverter is purchased. In such cases, initialize all parameters to reset the values to the 
factory default parameter settings before following the instructions in the table (refer to 
5.21 Parameter initialization on page 165). 

3.3.6 Frequency Setting (Potentiometer) and Operation 
(Terminal Input) 

Step Instruction Keypad Display 

1 Turn on the inverter. - 

2 
Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed.  

3 
Press the [ƶ] key 4 times.  
Move to the Frq (Frequency reference source) code.  

4 
Press the [ENT] key. 
The Frq code in the Operation group is currently set to 0 
(keypad).  

5 

Press the [ƶ] key to change the parameter value to 2 
(V1-Set frequency input to potentiometer), and then 
press the [ENT] key. 
The parameter value will flash. 

 

6 
Press the [ENT] key once again.  
The Frq code will be displayed again. The frequency 
input has been configured for the potentiometer.  

7 
Press the [Ƹ] key 4 times. 
Move to the first code of the Operation group (0.00). 
From here frequency setting values can be monitored.  

0.00  

frq  

0  

2  

frq  

0.00  
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Step Instruction Keypad Display 

8 
Adjust the potentiometer to increase or decrease the 
frequency reference to 10 Hz. 

- 

9 

Refer to the wiring diagram at the bottom of the table, 
and turn on the switch between the P1 (FX) and CM 
terminals. 
The RUN indicator light flashes and the FWD indicator 
light comes on steady. The current acceleration 
frequency is displayed. 

 

10 

When the frequency reference is reached (10 Hz), open 
the switch between the P1 (FX) and CM terminals. 
The RUN indicator light flashes again and the current 
deceleration frequency is displayed.  
When the frequency reaches 0 Hz, the RUN and FWD 
indicator lights turn off, and the frequency reference, 
10.00, is displayed again. 

 

 

  

[Wiring Diagram]    [Operation Pattern] 

 

Note 

The instructions in the table are based on the factory default parameter settings. The 
inverter may not work correctly if the default parameter settings are changed after the 
inverter is purchased. In such cases, initialize all parameters to reset the values to factory 
default parameter settings before following the instructions in the table (refer to 5.21 
Parameter initialization on page 165). 
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3.3.7 Frequency setting with (internal) potentiometer and 
operation command with the keypad [RUN] key 

Step Instruction Keypad Display 

1 Turn on the inverter. - 

2 
Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed.  

3 
Press the [ƶ] key 3 times.  
Move to the operation group drv (command source) 
code.  

4 

Press the [ENT] key. 
The drv code in the Operation group is currently set to 1 
(FX/RX1 operation command set from the terminal 
block). 

 

5 
Press the [Ƹ] key to change the parameter value to 0 
(Keypad), and then press the [ENT] key. 
The parameter value will flash.  

6 
Press the [ENT] key once again.  
The drv code is displayed again. The frequency input 
has been configured for the keypad.  

7 
Press the [ƶ] key 1 times.  
Move to the Frq (Frequency reference source) code.  

8 
Press the [ENT] key. 
The Frq code in the Operation group is currently set to 0 
(keypad).  

9 

Press the [ƶ] key to change the parameter value to 4 
(V0-Set frequency input to (internal) potentiometer), and 
then press the [ENT] key. 
The parameter value will flash. 

 

10 
Press the [ENT] key once again.  
The Frq code will be displayed again. The frequency 
input has been configured for the potentiometer.  

11 
Press the [Ƹ] key 4 times. 
Move to the first code of the Operation group (0.00). 
From here frequency setting values can be monitored  

12 
Adjust the (internal) potentiometer to increase or 
decrease the frequency reference to 10 Hz. 

- 

13 

Press the [RUN] key. 
The RUN indicator light flashes and the FWD indicator 
light comes on steady. The current acceleration 
frequency is displayed. 

 

0.00  

 
drv  

1  

0  

drv  

frq  

0  

4  

frq  

0.00  
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Step Instruction Keypad Display 

14 

When the frequency reaches the reference (10 Hz), 
press the [STOP/RESET] key on the keypad.  
The RUN indicator light flashes again and the current 
deceleration frequency is displayed.  
When the frequency reaches 0 Hz, the RUN and FWD 
indicator lights turn off, and the frequency reference, 
10.00, is displayed again. 

 

  

  [Wiring Diagram]    [Operation Pattern] 

 

Note 

The instructions in the table are based on the factory default parameter settings. The 
inverter may not work correctly if the default parameter settings are changed after the 
inverter is purchased. In such cases, initialize all parameters to reset the values to factory 
default parameter settings before following the instructions in the table (refer to 5.21 
Parameter initialization on page 165). 
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3.4 Monitoring the Operation 

3.4.1 Output Current Monitoring  

The following example demonstrates how to monitor the output current in the 
Operation group using the keypad. 

 

Step Instruction Keypad Display 

1 
Ensure that the first code of the Operation group is 
selected, and code 0.00 (Command Frequency) is 
displayed.  

2 Press the [ƶ] or [Ƹ] key to move to the Cur code. 
 

3 
Press the [ENT] key. 
The output current (5.0 A) is displayed.  

4 
Press the [ENT] key once again. 
Returns to the Cur code.  

 

Note 

You can use the dCL (DC link voltage monitor) and vOL (output voltage monitor) codes in 
the Operation group in exactly the same way as shown in the example above, to monitor 
each functionôs relevant values. 

  

0.00  

cur  

5.0  

cur  
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3.4.2 Trip Condition Monitor 

The following example demonstrates how to monitor fault trip conditions in the 
Operation group using the keypad. 

 

 

 

 

Step Instruction Keypad Display 

1 
Refer to the example keypad display. 
An over current trip fault has occurred.  

2 
Press the [ENT] key, and then the [ƶ] key. 
The operation frequency at the time of the fault (30.00 Hz) 
is displayed.  

3 
Press the [ƶ] key. 
The output current at the time of the fault (5.0 A) is 
displayed.  

4 

Press the [ƶ] key. 
The operation status at the time of the fault is displayed. 
ACC on the display indicates that the fault occurred 
during acceleration. 

 

5 
Press the [STOP/RESET] key. 
The inverter resets and the fault condition is cleared. The 
frequency reference is displayed on the keypad.  

  

oct  

30.00  

5.0  

acc  

30.00  
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Note 

 If multiple fault trips occur at the same time, a maximum of 3 fault trip records can be 
retrieved as shown in the following example. 

 

 

 

 If a warning situation occurs while operating with the entered frequency, a  
display and the current screen will flash in 1 second intervals. Refer to 6.3 Under load 
Fault Trip and Warning on page 197 for more details. 

 

  

warn  
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4 Learning Basic Features 
This chapter describes the basic features of the G100 inverter. Check the reference 
page in the table to see the detailed description for each of the basic features. 

Basic Tasks Use Example Ref.  

Frequency reference 

source configuration for 

the keypad 

Configures the inverter to allow you to setup or 

modify frequency reference using the Keypad. 
p.72 

Frequency reference 

source configuration for 

the terminal block (input 

voltage) 

Configures the inverter to allow input voltages at 

the terminal block (V1) and to setup or modify a 

frequency reference. 

p.73 

Frequency reference 

source configuration for 

the terminal block (input 

current) 

Configures the inverter to allow input currents at 

the terminal block (I2) and to setup or modify a 

frequency reference. 

p.79 

Frequency reference 

source configuration for 

RS-485 communication 

Configures the inverter to set the frequency to the 

upper level controllers, such as PLCs or PCs, via 

the communications terminal (S+/S-) of the 

terminal block or the RJ45 connector. 

p.81 

Frequency Hold by 

Analog Input 

Enables the user to hold a frequency using analog 

inputs at terminals. 
p.81 

Multi-step frequency 

configuration 

Configures multi-step frequency operations by 

receiving an input at the terminals defined for each 

step frequency. 
p.82 

The Keypad as a 

Command Input Device 

Configures the inverter to start the operation with 

the [RUN] key on the keypad and stop with the 

[STOP/RESET] keys. 

p.84 

Command source 

configuration for 

terminal block inputs 

Configures the inverter to accept inputs at the 

FX/RX terminals. 
p.84 

RS-485 Communication 

as a Command Input 

Device 

Configures the inverter to allow communication 

signals from upper level controllers, such as PLCs 

or PCs, and to set up an operation command 

using S+ and S- terminals or the RJ45 connector. 

p.86 

Forward or Reverse 

Run Prevention 

Configures the inverter to limit a motorôs rotation 

direction. 
p.86 

start at power-on 
Configures to accelerate instantly if the operation 

command is on when inverter power is supplied. 
p.87 

Automatic restart after 

reset of a fault trip 

condition 

Configures the inverter to start operating if the 

operation command is on after the inverter is reset 

following a fault trip. 
p.88 
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Basic Tasks Use Example Ref.  

For automatic start-up configuration to work, the 

operation command terminals at the terminal block 

must be turned on. 

Acc/Dec Time Based 

on Maximum 

Frequency 

Configures the acceleration and deceleration 

times for a motor based on a defined maximum 

frequency. 

p.89 

Acc/Dec Time Based 

on Operation 

Frequency 

Configures acceleration and deceleration times for 

a motor based on a defined frequency reference. 
p.90 

Multi-step Acc/Dec 

Time Configuration 

Configures multi-stage acceleration and 

deceleration times for a motor based on defined 

parameters for the multi-function terminals. 

p.91 

Acc/Dec time switch 

frequency 

Enables modification of acceleration and 

deceleration gradients without configuring the 

multi-functional terminals. 

p.93 

Acc/Dec pattern 

configuration 

Enables modification of the acceleration and 

deceleration gradient patterns. Basic patterns to 

choose from include linear and S-curve patterns. 

p.94 

Acc/Dec stop command 

configuration 

Stops the current acceleration or deceleration and 

controls motor operation at a constant speed. 

Multi-function terminals must be configured for this 

command. 

p.96 

Linear V/F pattern 

operation 

Used for loads that require constant torque 

regardless of the frequency. 
p.96 

Square reduction V/F 

pattern operation 

Configures the inverter to run the motor at a 

square reduction V/F pattern. Fans and pumps are 

appropriate loads for square reduction V/F 

operation. 

p.97 

User V/F pattern 

Operation 

Enables the user to set the parameter according 

to the V/F pattern and the load characteristics of 

the motor. 

p.98 

manual torque boost 

Manual configuration of the inverter to produce a 

momentary torque boost. This configuration is for 

loads that require a large amount of starting 

torque, such as elevators or lifts. 

p.100 

Auto torque boost 
Automatically adjusts the torque or is used when a 

large amount of starting torque is required. 
p.101 

Motor output voltage 

adjustment 

Adjusts the output voltage to the motor when the 

power supply to the inverter differs from the 

motorôs rated input voltage. 
p.102 

Accelerating start  

Acceleration start is a general acceleration mode. 

If there are no extra settings applied, the motor 

accelerates directly to the frequency reference 

when the command is input. 

p.102 

DC braking after start Configures the inverter to perform DC braking p.103 
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Basic Tasks Use Example Ref.  

before the motor starts rotating again. This 

configuration is used when the motor will be 

rotating before the voltage is supplied from the 

inverter. 

Deceleration stop 

Deceleration stop is the typical method used to 

stop a motor. The motor decelerates to 0 Hz and 

stops on a stop command, however there may be 

other stop or deceleration conditions defined. 

p.104 

DC braking after stop 

The frequency at which DC braking occurs must 

be defined and during deceleration, when the 

motor reaches the defined frequency, DC braking 

is applied.  

p.105 

Free-run stop 

When the Operation command is off, the inverter 

output turns off, and the load stops due to residual 

inertia.  

p.106 

Power braking 

Configures the inverter to provide optimal, motor 

deceleration, without tripping over-voltage 

protection. 
p.107 

Start/maximum 

frequency configuration 

Configures the frequency reference limits by 

defining a start frequency and a maximum 

frequency. 

p.107 

Frequency Limit Using 

Upper and Lower Limit 

Frequency Values 

Configures the frequency reference limits by 

defining an upper limit and a lower limit. 
p.108 

Frequency jump 
Configures the inverter to avoid running a motor in 

mechanically resonating frequencies. 
p.109 

2nd Operation 

Configuration 

Used to configure the 2nd operation mode and 

switch between the operation modes according to 

your requirements. 

p.110 

Multi-function Input 

Terminal Control 

Enables the user to improve the responsiveness 

of the multi-function input terminals. 
p.111 
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4.1 Frequency Reference Configuration 

The G100 inverter provides several methods to setup and modify a frequency 
reference for an operation. The keypad, analog inputs [for example voltage (V1) and 
current (I2) signals], or RS-485, and Fieldbus option card can be used. 

Group Code Name Setting Setting Range Unit 

Operation Frq 
Frequency reference 
source 

0 KeyPad-1 

0ï8 - 

1 KeyPad-2 

2 V1 

4 V0 

5 I2 

6 Int 485 

8 Fieldbus 

4.1.1 Set the Operation Frequency from the Keypad - Direct 
Input 

You can modify frequency reference by using the keypad and apply changes by 
pressing the [ENT] key. To use the keypad as a frequency reference input source, go 
to the Frq (Frequency reference source) code in the Operation group and change the 
parameter value to 0 (Keypad-1). Input the frequency reference for an operation at the 
0.00 (Command Frequency) code in the Operation group. 

Group Code Name Setting Setting Range Unit 

Operation 

Frq 
Frequency 
reference source 

0 KeyPad-1 0ï8 - 

0.00 
Target 
frequency 

0.00 Min to Max Frq* Hz 

* You cannot set a frequency reference that exceeds the Max. Frequency, as 
configured with dr.20. 
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4.1.2 Set the Operation Frequency from the Keypad - Using [ƶ] 
and [Ƹ] keys 

You can use the [ƶ] and [Ƹ] keys like a potentiometer to modify the frequency 
reference. Select the Frq (Frequency reference source) code in the Operation group 
to 1 (Keypad-2). This allows frequency reference values to be increased or decreased 
when the [ƶ] and [Ƹ] keys are pressed from the Operation group 0.00 (target 
frequency). 
 

Group Code Name Setting Setting Range Unit 

Operation 

Frq 
Frequency 
reference source 

1 KeyPad-2 0ï8 - 

0.00 
Target 
frequency 

0.00 Min to Max Frq* Hz 

* You cannot set a frequency reference that exceeds the Max. Frequency, as 
configured with dr.20. 

4.1.3 V1 Terminal as the Source 

You can set the frequency by inputting the voltage from the V1 terminal (frequency 
setting voltage terminal) from the control terminal block. Use voltage inputs ranging 
from 0 to 10 V (unipolar) for forward only operation. Use voltage inputs ranging from -
10 to +10 V (bipolar) for both directions, where negative voltage inputs are used 
reverse operations. 

4.1.3.1 Setting a Frequency Reference for 0ï10 V Input 

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and 
then set code 06 (V1 Polarity) to 0 (unipolar) in the Input Terminal group (IN). Use the 
voltage output of the external controller or use the VR terminal (frequency setting 
power terminal) of the control terminal to input voltage in the V1 terminal as the 
volume resistance. 

     

[Connecting to external power source]    [Connecting to internal power source] 
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Group Code Name Setting Setting Range Unit 

Operation Frq 
Frequency reference 
source 

2 V1 0ï8 - 

In 

01 
Frequency for maximum 
analog input 

Maximum 
frequency 

Start Frequencyï
Max. Frequency 

Hz 

05 V1 input voltage display 0.00 0.00ï12.00 V 

06 V1 input polarity selection 0 Unipolar 0ï1 - 

07 V1 input filter time constant  100 0ï10000 msec 

08 V1 minimum input voltage 0.00 0.00ï10.00 V 

09 
V1 output at Minimum 
voltage (%) 

0.00 0.00ï100.00 % 

10 V1 maximum input voltage 10.00 0.00ï12.00 V 

11 
V1 output at Maximum 
voltage (%) 

100.00 0ï100 % 

16 Rotation direction options 0 No 0ï1 - 

17 V1 quantization level 0.04 0.00*, 0.04ï10.00 % 

* Quantizing is disabled if "0" is selected. 

 

0ï10 V Input Voltage Setting Details 

Code and 
Features 

Description 

In.01 Freq at 
100% 

Configures the frequency reference at the maximum input voltage when 
a potentiometer is connected to the control terminal block. A frequency 
set with code In.01 becomes the maximum frequency only if the value 
set in code In.11 (or In.15) is 100.00%. 
 

 Set code In.01 to 40.00 and use default values for codes In.02ï
In.16. Motor will run at 40.00 Hz when a 10 V input is provided at V1. 

 Set code In.11 to 50.00 and use default values for codes In.01ï
In.16. Motor will run at 30.00 Hz (50% of the default maximum 
frequencyï60 Hz) when a 10 V input is provided at V1. 

In.05 V1 
Monitor[V] 

Configures the inverter to monitor the input voltage at V1. 

In.07 V1 Filter 

As a low-pass filter, use if there is significant variation of frequency 
parameter setting value due to high noise level. When used, it filters the 
analog signal to pass only the clean input signals. The higher the 
number of time constant filter, the lower the variation in frequency. 
However this slows down the time t and thus affects the response time. 
The value t (time) indicates the time required for the frequency to reach 
63% of the reference, when external input voltages are provided in 
multiple steps. 
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Code and 
Features 

Description 

 

In.08 V1 volt x1ï
In.11 V1 Perc y2 

These parameters are used to configure the gradient level and offset 
values of the Output Frequency, based on the Input Voltage. 

 

In.16 V1 
Inverting 

Inverts the input value of V1. Set this code to 1 (Yes) if you need the 
motor to run in the opposite direction from the current rotation. 

In.17 
V1 Quantizing 
(Quantizing) 

Quantizing may be used when the noise level is high in the analog input 
(V1 terminal) signal. The frequency is output by measuring (quantizing) 
the height (value) of the input signal in a consistent interval. This means 
that the delicate control on the output frequency (power resolution) is 
low, but the noise is reduced, so it is suitable for systems that are 
sensitive to noise. 
 
Parameter values for quantizing refer to a percentage based on the 
maximum input. Therefore, if the value is set to 1% of the analog 
maximum input of 10 V and maximum frequency of 60 Hz, the output 
frequency will increase or decrease by 0.6 Hz per 0.1V difference. 
 
To reduce the effect of the input signal changes (runout of height) on 
the operation frequency, the output frequency during increase or 
decrease of input signal value (height) is applied differently. When the 
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Code and 
Features 

Description 

input signal value increases, the output frequency starts changing if the 
height becomes equivalent to 3/4 of the quantizing value. From then on, 
the output frequency increases according to the quantizing value. On 
the other hand, when the input signal decrease, the output frequency 
starts decreasing if the height becomes equivalent to 1/4 of the 
quantizing value. 
 
Although the noise can be reduced using the low-pass filter (In.07), the 
response on the input signal takes long as the set value gets higher. 
Since it becomes difficult to control the frequency if the input signal is 
delayed, a period of long pulse (ripple) may occur on the output 
frequency. 
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4.1.3.2 Setting a Frequency Reference for -10ï10 V Input 

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and 
then set code 06 (V1 Polarity) to 1 (bipolar) in the Input Terminal group (IN). Use the 
output voltage from an external source to provide input to V1 (Frequency setting 
voltage terminal). 

 

[Setting voltage of -10 ï+10 V on a V1 terminal] 

 

 

 

[Bipolar input voltage and output frequency] 

 

Group Code Name Setting Setting Range Unit 

Operation Frq 
Frequency reference 
source 

2 V1 0ï8 - 

In 

01 
Frequency for 
maximum analog input 

60.00 0ïMax Frequency Hz 

05 
V1 input voltage 
display 

0.00 0.00ï12.00 V V 

06 
V1 input polarity 
selection 

1 Bipolar 0ï1 - 

12 
V1 Minimum input 
voltage 

0.00 10.00ï0.00 V V 
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Group Code Name Setting Setting Range Unit 

13 
V1 output at Minimum 
voltage (%) 

0.00 -100.00ï0.00% % 

14 
V1 Maximum input 
voltage 

-10.00 -12.00ï0.00 V V 

15 
V1 output at Maximum 
voltage (%) 

-100.00 -100.00ï0.00% % 

 

Rotational Directions for Different Voltage Inputs 

Operation 
command 

Input voltage 

0ï10 V -10ï0 V 

FWD Fwd Rev 

REV Rev Fwd 

 

-10ï10 V Voltage Input Setting Details 

Code and 
Features 

Description 

In.12 V1ï volt 
x1ï 

In.15 V1ï Perc 
y2 

Sets the gradient level and off-set value of the output frequency in 
relation to the input voltage. These codes are displayed only when 
In.06 is set to 1 (bipolar). 
For example, if the ln.12 code is set to -2 V, In.13 code is set to 10%, 
In.14 code is set to -8 V, and In.15 code is set to 80%, the output 
frequency will vary within the range of 6ï48 Hz. 
 

 

 
For details about the 0ï+10 V analog inputs, refer to the code 
descriptions In.08 V1 volt x1ïIn.11 V1 Perc y2 on page 75. 
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4.1.4 Built-in Volume Input (V0) as the Source 

You can modify the frequency reference by using the built-in volume dial. Go to the 
Frq (Frequency reference source) code in the Operation group and change the 
parameter value to 4, and then rotate the built-in volume dial. You can monitor the 
parameter setting of the frequency reference at the 0.00 (command frequency) code 
in the Operation group. 

Group Code Name Setting Setting Range Unit 

Operation Frq Frequency reference source 4 V0 0ï8 - 

In 

01 
Frequency for maximum 
analog input 

60.00 
0ïMax 

Frequency 
Hz 

35 V0 input voltage display 0.00 0.00ï5.00 V 

37 
Time constant of V0 input 
filter 

100 0ï10000 ms 

38 V0 Minimum input voltage 0.00 0.00ï5.00 V 

39 
V0 output at minimum voltage 
(%) 

0.00 0ï100 % 

40 V0 Maximum input voltage 5.00 0.00ï5.00 V 

41 
V0 output at Maximum 
voltage (%) 

100.00 0.00ï100.00 % 

46 
Changing rotation direction of 
V0 

0 No 0ï1 - 

47 V0 quantization level 0.04 
0.00*, 0.04ï

10.00 
% 

 

4.1.5 Setting a Reference Frequency using Input Current (I2) 

Input voltage to the I2 terminal of the control terminal block to set the frequency. Set 
the Frq (Frequency reference source) code in the Operation group to 5 (I2) and apply 
4ï20 mA input current to I2. 

Group Code Name Setting Setting Range Unit 

Operation Frq Frequency reference source 5 I2 0ï8 - 

In 

01 
Frequency for maximum 
analog input 

60.00 0ïMax Frequency Hz 

50 I2 input voltage display 0.00 0.00ï20.00 mA 

52 
Time constant of I2 input 
filter 

100 0ï10000 ms 

53 I2 minimum input current 4.00 0.00ï20.00 mA 

54 
I2 output at minimum 
current (%) 

0.00 0ï100 % 
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Group Code Name Setting Setting Range Unit 

55 I2 maximum input current 20.00 0.00ï20.00 mA 

56 
I2 output at Maximum 
current (%) 

100.00 0.00ï100.00 % 

61 
Changing rotation direction 
of I2 

0 No 0ï1 - 

62 I2 quantization level 0.04 0.00*, 0.04ï10.00 % 

* Quantizing is disabled if "0" is selected. 

 

Input Current (I2) Setting Details 

Code and 
Features 

Description 

In.01 Freq at 
100% 

Configures the frequency reference for operation at the maximum 
current (when In.56 is set to 100%). 

 If In.01 is set to 40.00, and default settings are used for In.53ï56, 
20 mA input current to the I2 terminal will produce a frequency 
reference of 40.00 Hz.  

 If In.56 is set to 50.00, and default settings are used for In.01 and 
In.53ï55, 20 mA input current (max) to I2 will produce a frequency 
reference of 30.00 Hz. 

In.50 I2 Monitor Used to monitor input current at I2. 

In.52 I2 Filter 
Configures the time for the operation frequency to reach 63% of target 
frequency based on the input current at I2. 

In.53 I2 Curr x1ï 
In.56 I2 Perc y2 

Configures the gradient level and off-set value of the output frequency. 
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4.1.6 Frequency Reference Source Configuration for RS-485 
Communication 

Set the Frq (Frequency reference source) code in the Operation group to 6 (Int 485). 
Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485 
communication by using RS-485 signal input terminals (S+/S-) of the control terminal 
block. Refer to 7 RS-485 Communication Features on page 209 for more details. 

Group Code Name Setting 
Setting 
Range 

Unit 

Operation Frq 
Frequency reference 
source 

6 Int 485 0ï8 - 

CM 

01 
Built-in communication 
inverter ID 

- 1 1ï250 - 

02 
Built-in communication 
protocol 

0 ModBus RTU 

0ï2 
- 
 

1 Reserved 

2 LS INV 485 

03 
Built-in communication 
speed 

3 9600 bps 0ï7 - 

04 
Built-in communication 
frame setting 

0 D8/PN/S1 

0ï3 - 
1 D8/PN/S2 

2 D8/PE/S1 

3 D8/PO/S1 

4.2 Frequency Hold by Analog Input 

If you set a frequency reference via analog input at the control terminal block, you can 
hold the operation frequency of the inverter by assigning a multi-function input as the 
analog frequency hold terminal. The operation frequency will be fixed upon an analog 
input signal. 

Group Code Name Setting 
Setting 
Range 

Unit 

Operation Frq 
Frequency reference 
source 

0 Keypad-1 

0ï8 - 

1 Keypad-2 

2 V1 

4 V0 

5 I2 

6 Int 485 

8 Fieldbus 

In 65ï69 
Px terminal setting 
options 

21 Analog Hold 0ï52 - 
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4.3 Multi-step Frequency Configuration 

Multi-step operations can be carried out by assigning different speeds (or frequencies) 
to the Px terminals. Step 0 uses the frequency reference source set with the Frq code 
in the Operation group. Px terminal parameter values 7 (Speed-L), 8 (Speed-M) and 9 
(Speed-H) are recognized as binary commands and work in combination with FX or 
RX run commands. The inverter operates according to the frequencies set with St.1ï3 
(multi-step frequency 1ï3), bA.53ï56 (multi-step frequency 4ï7) and the binary 
command combinations. 

Group Code Name Setting Setting Range Unit 

Operation St1ïSt3 
Multi-step 
frequency 1ï3 

- 0ïMax Frequency Hz 

bA 53ï56 
Multi-step 
frequency 4ï7 

- 0ïMax Frequency Hz 

In 

65ï69 
Px terminal setting 
options 

7 Speed-L 

0ï52 

- 

8 Speed-M - 

9 Speed-H - 

89 
Multi-step 
command delay 
time 

1 1ï5000 ms 

 

Multi-step Frequency Setting Details 

Code and 
Features 

Description 

Operation group 
St1ïSt3 

Configure multi-step frequency 1ï3. 

bA.53ï56  
Step Freq - 4ï7 

Configure multi-step frequency 4ï7. 
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Code and 
Features 

Description 

In.65ï69 Px 
Define 

Choose the P1-P5 terminals to setup as multi-step inputs, and then set 
the relevant codes (In.65ï69) to 7 (Speed-L), 8 (Speed-M), or 9 
(Speed-H).  
Provided that terminals P3, P4 and P5 have been set to Speed-L, 
Speed-M and Speed-H respectively, the following multi-step operation 
will be available. 
 

 

[An example of a multi-step operation] 
 
 

Speed FX/RX P5 P4 P3 

0 V - - - 

1 V - - V 

2 V - V - 

3 V - V V 

4 V V - - 

5 V V - V 

6 V V V - 

7 V V V V 

[An example of a multi-step speed] 
 

In.89 InCheck 
Time 

Set the time for the inverter to check for other terminal block inputs.  
After adjusting In.89 to 100 ms and an input signal is received at P5, 
the inverter will search for inputs at other terminals for 100 ms, before 
proceeding to accelerate or decelerate based on P5ôs configuration. 
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4.4 Command Source Configuration 

Various devices can be selected as command input devices for the G100 inverter. 
Input devices available to select include keypad, multi-function input terminal, RS-485 
communication and field bus adapter.  

Group Code Name Setting Setting Range Unit 

Operation drv 
Command 
Source 

0 Keypad 

0ï4 - 

1 FX/RX-1 

2 FX/RX-2 

3 Int 485 

4 Fieldbus 

4.4.1 The Keypad as a Command Input Device 

The keypad can be selected as a command input device to send command signals to 
the inverter. This is configured by setting the drv (command source) code to 0 
(Keypad). Press the [RUN] key on the keypad to start an operation, and the 
[STOP/RESET] key to end it. 

Group Code Name Setting Setting Range Unit 

Operation drv 
Command 
Source 

0 Keypad 0ï4 - 

4.4.2 Terminal Block as a Command Input Device (Fwd/Rev 
Run Commands)  

Multi-function terminals can be selected as a command input device. This is 
configured by setting the drv (command source) code in the Operation group to 1 
(FX/RX-1). Select terminals for the forward and reverse operations from P1ïP5 multi-
function input terminals. Then select 1 (FX) and 2 (RX) respectively for 65ï69 (Px 
terminal setting options) codes of the In group. This enables both terminals to be 
turned on or off at the same time, constituting a stop command that will cause the 
inverter to stop operation. 

Group Code Name Setting Setting Range Unit 

Operation drv 
Command 
Source 

1 FX/RX-1 0ï4 - 

In 65ï69 
Px terminal 
setting options 

1 FX 
0ï52 - 

2 RX 
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Fwd/Rev Command by Multi-function Terminal ï Setting Details 

Code and 
Features 

Description 

Operation group 
drvï Cmd 

Source 
Set to 1 (FX/RX-1). 

In.65ï69 Px 
Define 

Assign a terminal for forward (FX) operation. 
Assign a terminal for reverse (RX) operation. 

 

 

4.4.3 Terminal Block as a Command Input Device (Run and 
Rotation Direction Commands)  

Set the drv (command source) code in the Operation group to 2 (FX/RX-2). Select 
terminals for the operation and rotation operations from P1ïP5 multi-function input 
terminals. Then select 1 (FX) and 2 (RX) respectively for 65ï69 (Px terminal setting 
options) codes of the In group. This enables both the FX terminal to be used as the 
operation command terminal and the RX terminal as the terminal to select the 
rotational direction (On: RX, Off: FX). 

Group Code Name Setting Setting Range Unit 

Operation drv Command Source 2 FX/RX-2 0ï4 - 

In 65ï69 
Px terminal setting 
options 

1 FX 
0ï52 - 

2 RX 

 

Run Command and Fwd/Rev Change Command Using Multi-function Terminal ï 
Setting Details 

Code and 
Features 

Description 

Operation group 
drvï Cmd 

Source 
Set to 2 (FX/RX-2). 
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Description 

In.65ï69 Px 
Define 

Assign a terminal for run command (FX). 
Assign a terminal for changing rotation direction (RX). 

 

4.4.4 RS-485 Communication as a Command Input Device 

Internal RS-485 communication can be selected as a command input device by 
setting the drv (command source) code in the Operation group to 3 (Int 485). Control 
the inverter with upper-level controllers, such as PCs or PLCs, via RS-485 
communication by using RS-485 signal input terminals (S+/S-) of the control terminal 
block. Refer to 7 RS-485 Communication Features on page 209 for more details.  

Group Code Name Setting 
Setting 
Range 

Unit 

Operation drv Command Source 3 Int 485 0ï4 - 

CM 

01 
Built-in communication 
inverter ID 

1 1ï250 - 

02 
Built-in communication 
protocol 

0 ModBus RTU 0ï2 - 

03 
Built-in communication 
speed 

3 9600 bps 0ï7 - 

04 
Built-in communication 
frame setting 

0 D8/PN/S1 0ï3 - 

4.5 Forward or Reverse Run Prevention 

The rotation direction of motors can be configured to prevent motors to only run in one 
direction.  

Group Code Name Setting Setting Range Unit 

Ad 09 
Run prevention 
options 

0 None 

0ï2 - 1 Forward Prev 

2 Reverse Prev 
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Forward/Reverse Run Prevention Setting Details 

Code and 
Features 

Description 

Ad.09 Run 
Prevent 

Choose a direction to prevent. 

Configuration Function 

0 None Do not set run prevention. 

1 Forward Prev Set forward run prevention. 

2 Reverse Prev Set reverse run prevention.  
 

4.6 Power-on Run 

When the Power-on Run command is enabled and the terminal block operation 
command is ON for when there is a power supply to the inverter, it is started 
immediately. To enable power-on run set the drv (command source) code to 1 
(FX/RX-1) or 2 (FX/RX-2) in the Operation group. 

Group 
Cod

e 
Name Setting 

Setting 
Range 

Unit 

Operation drv Command Source 
1, 
2 

FX/RX-1 or 
FX/RX-2 

0ï4 - 

Ad 10 
Starting with power 
on 

1 Yes 0ï1 - 

 

Note 

 A fault trip may be triggered if the inverter starts operation while a motorôs load (fan-
type load) is in free-run state. To prevent this from happening, set bit4 to 1 in Cn.71 
(speed search options) of the Control group. The inverter will perform a speed search 
at the beginning of the operation. 

 If the speed search is not enabled, the inverter will begin its operation in a normal V/F 
pattern and accelerate the motor. If the inverter has been turned on without power-on 
run enabled, the terminal block command must first be turned off, and then turned on 
again to begin the inverterôs operation. 
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Take caution on any safety accidents when operating the inverter with Power-on Run 
enabled as the motor will begin rotating as soon as the inverter starts up. 

4.7 Reset and Restart  

Reset and restart operations can be setup for inverter operation following a fault trip, 
based on the terminal block operation command (if it is configured). When a fault trip 
occurs, the inverter cuts off the output and the motor will free-run. Another fault trip may 
be triggered if the inverter begins its operation while motor load is in a free-run state. 

Group 
Cod

e 
Name Setting 

Setting 
Range 

Unit 

Operation drv Command Source 
1  
2 

FX/RX-1 or 
FX/RX-2 

0ï4 - 

Pr 

08 
Selection of startup on trip 
reset 

1 Yes 0ï1  

09 
Number of automatic 
restarts 

0  0ï10  

10 Auto restart delay time 1.0  0ï60 sec 

 

Note 

 To prevent a repeat fault trip from occurring, set Cn.71 (speed search options) bit 2 to 
1. The inverter will perform a speed search at the beginning of the operation. 

 If the speed search is not enabled, the inverter will start its operation in a normal V/F 
pattern and accelerate the motor. If the inverter has been turned on without óReset and 
Restartô enabled, trips must be reset, then turn the terminal block command off and on 
to begin the inverterôs operation. 

 

 

Take caution on any safety accidents when operating the inverter with Automatic 
Restart After Reset enabled as the motor will begin rotating as soon as the inverter is 
reset from the terminal block or keypad after a trip occurs. 
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4.8 Setting Acceleration and Deceleration Times 

4.8.1 Acc/Dec Time Based on Maximum Frequency 

Acc/Dec time values can be set based on maximum frequency, not on inverter 
operation frequency. To set Acc/Dec time values based on maximum frequency, set 
bA. 08 (Acc/Dec reference) in the Basic group to 0 (Max Freq). 

Acceleration time set at the ACC (acceleration time) code in the Operation group 
(dr.03) refers to the time required for the inverter to reach the maximum frequency 
from a stopped (0 Hz) state. Likewise, the value set at the dEC (deceleration time) 
code in the Operation group (dr.04) refers to the time required to return to a stopped 
state (0 Hz) from the maximum frequency. 

Group Code Name Setting Setting Range Unit 

Operation 
ACC Acceleration time 5.0 0.0ï600.0 sec 

dEC Deceleration time 10.0 0.0ï600.0 sec 

dr 20 Maximum frequency 60.00 40.00ï400.00 Hz 

bA 
08 

Acc/Dec reference 
frequency 

0 Max Freq 0ï1 - 

09 Time scale setting 1 0.1sec 0ï2 - 

 

Acc/Dec Time Based on Maximum Frequency ï Setting Details 

Code and 
Features 

Description 

bA.08  
Ramp T Mode 

Set the parameter value to 0 (Max Freq) to setup Acc/Dec time based 
on maximum frequency. 
 

Configuration Function 

0 Max Freq 
Set the Acc/Dec time based on maximum 
frequency. 

1 Delta Freq 
Set the Acc/Dec time based on operation 
frequency. 

 
If, for example, maximum frequency is 60.00 Hz, the Acc/Dec times 
are set to 5 seconds, and the frequency reference for operation is set 
at 30 Hz, the time required to reach 30 Hz therefore is 2.5 seconds. 
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Code and 
Features 

Description 

 

bA.09 Time 
scale 

Use the time scale for all time-related values. It is particularly useful 
when a more accurate Acc/Dec times are required because of load 
characteristics, or when the maximum time range needs to be 
extended. 
 

Configuration Function 

0 0.01sec Sets 0.01 second as the minimum unit. 

1 0.1sec Sets 0.1 second as the minimum unit. 

2 1sec Sets 1 second as the minimum unit. 
 

 

 

Note that the range of maximum time values may change automatically when the units are 
changed. If for example, the acceleration time is set at 6000 seconds, a time scale change 
from 1 second to 0.01 second will result in a modified acceleration time of 60.00 seconds. 

4.8.2 Acc/Dec Time Based on Operation Frequency 

Acc/Dec times can be set based on the time required to reach the next step frequency 
from the existing operation frequency. To set the Acc/Dec time values based on the 
existing operation frequency, set bA. 08 (acc/dec reference) in the Basic group to 1 
(Delta Freq). 

Group Code Name Setting Setting Range Unit 

Operatio
n 

ACC Acceleration time 5.0 0.0ï600.0 sec 

dEC Deceleration time 10.0 0.0ï600.0 sec 

bA 08 
Acc/Dec reference 
frequency 

1 Delta Freq 0ï1 - 
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Acc/Dec Time Based on Operation Frequency ï Setting Details 

Code and 
Features 

Description 

bA.08  
Ramp T Mode 

Set the parameter value to 1 (Delta Freq) to set Acc/Dec times based 
on Operation frequency. 
 

Configuration Function 

0 Max Freq 
Set the Acc/Dec time based on maximum 
frequency. 

1 Delta Freq 
Set the Acc/Dec time based on operation 
frequency. 

 
If Acc/Dec times are set to 5 seconds, and multiple frequency 
references are used in the operation in 2 steps, at 10 Hz and 30 Hz, the 
time to accelerate will be as follows. 

 

4.8.3 Multi-step Acc/Dec Time Configuration 

Acc/Dec times can be configured via a multi-function terminal by setting the ACC 
(acceleration time) and dEC (deceleration time) codes in the Operation group. 

Group Code Name Setting Setting Range Unit 

Operatio
n 

ACC Acceleration time 5.0 0.0ï600.0 sec 

dEC Deceleration time 10.0 0.0ï600.0 sec 

bA 

70ï82 
Multi-step 
acceleration time 
1ï7 

0.0 0.0ï600.0 sec 

71ï83 

Multi-step 
deceleration time 
1ï7 

0.0 0.0ï600.0 sec 

In 

65ï69 
Px terminal 
setting options 

11 XCEL-L 
0ï52 - 12 XCEL-M 

49 XCEL-H 

89 
Multi-step 
command delay 
time 

1 1ï5000 ms 
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Acc/Dec Time Setup via Multi-function Terminals ï Setting Details 

Code and 
Features 

Description 

bA. 70ï82  
Acc Time 1ï7 

Set multi-step acceleration time 1ï7. 

bA.71ï83  
Dec Time 1ï7 

Set multi-step deceleration time 1ï7. 

In.65ï69 
Px Define  
(P1ïP5) 

Choose and configure the terminals to use for multi-step Acc/Dec time 
inputs. 
 

Configuration Function 

11 XCEL-L Acc/Dec command-L 

12 XCEL-M Acc/Dec command-M 

49 XCEL-H Acc/Dec command-H 

 
Acc/Dec commands are recognized as binary code inputs and will 
control the acceleration and deceleration based on parameter values 
set with bA.70ï82 and bA.71ï83. 
 
If, for example, the P4 and P5 terminals are set as XCEL-L and XCEL-
M respectively, the following operation will be available. 

 

Acc/Dec time P5 P4 

0 - - 

1 - V 

2 V - 

3 V V 

[Configuration of multi-function terminals P4 and P5] 

In.89 In Check 
Time 

Set the time for the inverter to check for other terminal block inputs.  
In.89 is set to 100 ms and a signal is supplied to the P4 terminal, the 
inverter searches for other inputs over the next 100 ms. When the time 
expires, the Acc/Dec time will be set based on the input received at P4. 
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4.8.4 Acc/Dec Time Switch Frequency 

You can set a switch frequency for the Acc/Dec time to change the Acc/Dec gradients 
without configuring the multi-function terminals. 

Group Code Name Setting Setting Range Unit 

Operation 
ACC Acceleration time 5.0 0.0ï600.0 sec 

dEC Deceleration time 10.0 0.0ï600.0 sec 

bA 

70 
Multi-step  
acceleration time 1 

20.0 0.0ï600.0 sec 

71 
Multi-step 
deceleration time 1 

20.0 0.0ï600.0 sec 

Ad 60 
Acc/Dec time 
transition frequency 

30.00 
0ïMax 

Frequency 
Hz 

 

Acc/Dec Time Switch Frequency Setting Details 

Code and 
Features 

Description 

Ad.60  
Xcel Change Fr 

After the Acc/Dec switch frequency has been set, Acc/Dec gradients 
configured at bA.70 and 71 will be used when the inverterôs operation 
frequency is at or below the switch frequency.  
If the operation frequency exceeds the switch frequency, the 
configured gradient level, configured for the ACC and dEC codes, will 
be used. 
If you configure the P1ïP5 multi-function input terminals for multi-step 
Acc/Dec gradients (XCEL-L, XCEL-M, XCEL-H), the inverter will 
operate based on the Acc/Dec inputs at the terminals instead of the 
Acc/Dec switch frequency configurations. 
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4.9 Acc/Dec Pattern Configuration 

Acc/Dec gradient level patterns can be configured to enhance and smooth the 
inverterôs acceleration and deceleration curves. Linear pattern features a linear 
increase or decrease to the output frequency, at a fixed rate. For an S-curve pattern a 
smoother and more gradual increase or decrease of output frequency, ideal for lift-
type loads or elevator doors, etc. S-curve gradient level can be adjusted using codes 
Ad. 03ï06 in the Advanced group. 

Group Code Name Setting Setting Range Unit 

bA 08 
Acc/Dec reference 
frequency 

0 Max Freq 
0ï1 - 

Ad 

01 Acceleration pattern 0 Linear 
0ï1 

- 

02 Deceleration pattern 1 S-curve - 

03 
S-curve acceleration 
start point gradient 

40 1ï100 % 

04 
S-curve acceleration 
end point gradient 

40 1ï100 % 

05 
S-curve deceleration 
start point gradient 

40 1ï100 % 

06 
S-curve deceleration 
end point gradient 

40 1ï100 % 

 

Acc/Dec Pattern Setting Details 

Code and 
Features 

Description 

Ad.03 Acc S 
Start 

If the acc/dec pattern is set as the S-curve, set the gradient level (slant) 
for the acceleration start time. Gradient level is the ratio which gradient 
acceleration takes up in the section under 1/2 frequency based on the 
1/2 frequency of target frequency.  
If the frequency reference and maximum frequency are set at 60 Hz 
and Ad.03 is set to 50%, 0ï15 Hz section will conduct curve 
acceleration and the 15-30 Hz section will conduct linear acceleration 
when the S-curve accelerates up to 30 Hz. 

Ad.04 Acc S 
End 

Set the gradient level for when the operation frequency reaches the 
target frequency.  
The curve ratio is the ratio that the curve acceleration takes place 
within the section above the 1/2 frequency, based on the 1/2 frequency 
of the frequency reference.  
If the setting is set identical to the Ad.03 Acc S Start example, the 30ï
45 Hz section will conduct linear acceleration. The 45ï60 Hz section 
will first conduct curve acceleration then conduct at a constant speed. 

Ad.05 Dec S 
Start ï 

Ad.06 Dec S 
End 

Sets the rate of S-curve deceleration. The setup method is the same 
as the ratio during acceleration. 
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[Acceleration / deceleration pattern configuration] 

 

[Acceleration / deceleration S-curve pattern configuration] 

Note 

The Actual Acc/Dec time during an S-curve application 
Actual acceleration time = user-configured acceleration time + user-configured 
acceleration time x starting gradient level/2 + user-configured acceleration time x ending 
gradient level/2. 
Actual deceleration time = user-configured deceleration time + user-configured 
deceleration time x starting gradient level/2 + user-configured deceleration time x ending 
gradient level/2. 
If the S-curve reference acceleration time exceeds 60 seconds based on the maximum 
frequency, the S-curve is accelerated and decelerated linearly without performing the S-
curve. 

 

 

Note that actual Acc/Dec times become greater than user defined Acc/Dec times when 
S-curve Acc/Dec patterns are in use. 
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4.10 Stopping the Acc/Dec Operation 

Configure the multi-function input terminals to stop acceleration or deceleration and 
operate the inverter at a fixed frequency. 

Grou
p 

Code Name Setting Setting Range Unit 

In 65 69 
Px terminal 
setting options 

25 XCEL Stop 0ï52 - 

 

 

4.11 V/F Control 

Configure the inverterôs output voltages, gradient levels and output patterns to achieve 
a target output frequency with V/F control. The amount of torque boost used during 
low frequency operations can also be adjusted.  

4.11.1 Linear V/F Pattern Operation 

A linear V/F pattern configures the inverter to increase or decrease the output voltage 
at a fixed rate for different operation frequencies based on V/F characteristics. Used 
for loads that require constant torque regardless of the frequency. 

Group Code Name Setting Setting Range Unit 

dr 

09 Control mode 0 V/F 0ï4 - 

18 Base frequency 60.00 30.00ï400.00 Hz 

19 Start frequency 0.50 0.01ï10.00 Hz 

bA 07 V/F pattern 0 Linear 0ï3 - 
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Linear V/F Pattern Setting Details 

Code and 
Features 

Description 

dr.18 Base Freq 
Sets the base frequency. A base frequency is the inverterôs output 
frequency when running at its rated voltage. Refer to the motorôs rating 
plate to set this parameter value.  

dr.19 Start Freq 

Sets the start frequency. A start frequency is a frequency at which the 
inverter starts voltage output.  
 
The inverter does not produce output voltage while the frequency 
reference is lower than the set frequency. However, if a deceleration 
stop is made while operating above the start frequency, output voltage 
will continue until the operation frequency reaches a full-stop. 
 

 

4.11.2 Square Reduction V/F Pattern Operation 

Square reduction V/F pattern is ideal for loads such as fans and pumps. It provides 
non-linear acceleration and deceleration patterns to sustain torque throughout the 
whole frequency range.  

Group Code Name Setting 
Setting 
Range 

Unit 

bA 07 V/F pattern 
1 Square 

0ï3 - 
3 Square2 
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Square Reduction V/F Pattern Operation - Setting Details 

Code and 
Features 

Description 

bA.07 V/F 
Pattern 

Sets the parameter value to 1 (Square) or 3 (Square2) according to 
the loadôs start characteristics. 
 

Configuration Function 

1 Square 
The inverter produces output voltage proportional 
to 1.5 square of the operation frequency. 

3 
Square

2 

The inverter produces output voltage proportional 
to 2 square of the operation frequency. This 
setup is ideal for variable torque loads such as 
fans or pumps. 

 

 

4.11.3 User V/F Pattern Operation 

The inverter allows the configuration of user-defined V/F patterns to suit the load 
characteristics of special motors. 

Grou
p 

Code Name Setting Setting Range Unit 

bA 

07 V/F pattern 2 User V/F 0ï3 - 

41 
User Frequency 
1 

15.00 
0ïMax 

Frequency 
Hz 

42 User Voltage 1 25 0ï100 % 

43 
User Frequency 
2 

30.00 
0ïMax 

Frequency 
Hz 

44 User Voltage 2 50 0ï100 % 

45 
User Frequency 
3 

45.00 
0ïMax 

Frequency 
Hz 

46 User Voltage 3 75 0ï100 % 

47 
User Frequency 
4 

Maximum frequency 
0ïMax 

Frequency 
Hz 

48 User Voltage 4 100 0ï100% % 
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User V/F Pattern Setting Details 

Code and 
Features 

Description 

bA.41 User Freq 
1 ï 

bA.48 User Volt 
4 

Select the arbitrary frequency between the start and the maximum 
frequencies to set the user frequency (User Freq x). Also set the 
voltage to correspond to each frequency in user voltage (User Volt x). 

 

The 100% output voltage in the figure below is based on the parameter settings of 
bA.15 (motor rated voltage). If bA.15 is set to 0 it will be based on the input voltage. 

 

 

 

 When a normal induction motor is in use, care must be taken not to configure the 
output pattern away from a linear V/F pattern. Non-linear V/F patterns may cause 
insufficient motor torque or motor overheating due to over-excitation. 

 When a user V/F pattern is in use, forward torque boost (dr.16) and reverse torque 
boost (dr.17) do not operate. 
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4.12 Torque Boost 

4.12.1 Manual Torque Boost 

Manual torque boost enables users to adjust output voltage during low speed 
operation or motor start. Increase low speed torque or improve motor starting 
properties by manually increasing output voltage. Configure manual torque boost 
while running loads that require high starting torque, such as lift-type loads. 

Group Code Name Setting Setting Range Unit 

dr 

15 
Torque boost 
mode 

0 Manual 0ï1 - 

16 
Forward Torque 
boost 

2.0 0.0ï15.0 % 

17 
Reverse torque 
boost 

2.0 0.0ï15.0 % 

 

Manual Torque Boost Setting Details 

Code and 
Features 

Description 

dr.16 Fwd Boost Set torque boost for forward operation. 

dr.17 Rev Boost Set torque boost for reverse operation. 

 

 

 

 

Excessive torque boost will result in over-excitation and motor overheating. 

  



 

 

Learning Basic Features 

 

101 

Learni
ng 

4.12.2 Auto Torque Boost 

In V/F operation, this adjusts the output voltage if operation is unavailable due to a low 
output voltage. It is used when operation is unavailable, due to a lack of starting 
torque, by providing a voltage boost to the output voltage via the torque current. 

Group Code Name Setting Setting Range Unit 

dr 15 
Torque boost 
mode 

1 Auto 0ï1 - 

dr 26 
Auto torque 
boost filter gain 

2 1ï1000 - 

dr 27 
Auto torque 
boost motoring 
voltage gain 

50.0 0.0ï300.0 % 

dr 28 

Auto torque 
boost 
regeneration 
voltage gain 

50.0 0.0ï300.0 % 

You can use the parameter value displayed on the motorôs rating plate without motor 
parameter tuning. Use after entering the value recorded on the motorôs rating plate in 
dr18 (base frequency), bA12 (motorôs rated slip frequency), bA13 (motorôs rated 
current), and bA14 (motorôs no load current). If you do not use the value displayed on 
the motorôs rating plate, each parameter value is set to the initial value and some 
features may be limited. 

In V/F operation, this adjusts the output voltage if operation is unavailable due to a low 
output voltage. Use when it cannot be started due to the lack of the starting torque as 
a method to output voltage by adding the voltage boost quantity calculated by using 
torque current on the manual torque boost quantity (dr16, dr17). If the run direction is 
forward, dr16 forward torque boost quantity is applied. If the direction is reverse, dr17 
reverse torque boost quantity is applied. As the values to adjust the amount of 
compensation according to the load, dr27 and dr28 automatic torque boost voltage 
gain can be adjusted and used when there is a lack of starting torque or when 
excessive current is flowing. 

If number 1 (automatic torque boost) is selected from the dr15 code of drive (dr) group, 
dr26, dr27, and dr28 parameters can be corrected and the inverter outputs voltage 
according to the torque boost quantity. 
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4.13 Motor Output Voltage Adjustment 

Output voltage settings are required when a motorôs rated voltage differs from the 
input voltage to the inverter. Set the voltage value to configure the motorôs rated 
operating voltage. The set voltage becomes the output voltage of the inverterôs base 
frequency. If bA.15 (motor rated voltage) is set to 0, the inverter corrects the output 
voltage based on the input voltage in the stopped condition. If the frequency is higher 
than the base frequency, when the input voltage is lower than the parameter setting, 
the input voltage will be the inverter output voltage. 

Group Code Name Setting Setting Range Unit 

bA 15 Motor rated voltage 0 0, 100-480 V 

 

 

4.14 Start Mode Setting  

Select the start mode to use when the operation command is input with the motor in 
the stopped condition. 

4.14.1 Accelerating Start 

Acceleration start is a general acceleration mode. If there are no extra settings applied, 
the motor accelerates directly to the frequency reference when the command is input. 

Group Code Name Setting Setting Range Unit 

Ad 07 Start Mode 0 Acc 0ï1 - 
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4.14.2 DC Braking After Start 

This start mode supplies a DC voltage for a set amount of time to provide DC braking 
before an inverter starts to accelerate a motor. If the motor continues to rotate due to 
its inertia, DC braking will stop the motor, allowing the motor to accelerate from a 
stopped condition. DC braking can also be used with a mechanical brake connected 
to a motor shaft, if a constant torque is required after the mechanical brake is released. 
The function to start after DC braking will not operate if the control mode is set to IM 
Sensorless. 

Group Code Name Setting Setting Range Unit 

Ad 

07 Start Mode 1 
Dc-
Start 

0ï1 - 

12 
Start DC braking 
time 

0.00 0.00ï60.00 sec 

13 
Amount of applied 
DC 

50 

0-Rated Current of 
Inverter/Rated 

Current of Motor x 
100% 

% 

 

 

 

 

The amount of DC braking required is based on the motorôs rated current. If the DC 
braking resistance is too high or brake time is too long, the motor may overheat or be 
damaged. The maximum value of the amount of applied DC is limited to the inverter rated 
current. 
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4.14.3 Initial Excitation of Stop Status (Pre-excite) 

Use to apply the exciting current to the motor under a stop status. If you enter the 
multi-function input signal set with the initial excitation signal, DC voltage will be 
supplied to the motor. 

Group Code Name Setting Setting Range Unit 

Ad 13 Amount of applied DC 50 

0-Rated 
Current of 

Inverter/Rated 
Current of 

Motor x 100% 

% 

In 65ï69 
Px terminal setting 
options 

34 
Pre 
excite 

- - 

 

 

The amount of DC braking required is based on the motorôs rated current. If the DC 
braking resistance is too high or brake time is too long, the motor may overheat or be 
damaged. The maximum value of the amount of applied DC is limited to the inverter rated 
current. 

4.15 Stop Mode Setting  

Select a stop mode to stop the inverter operation. 

4.15.1 Deceleration Stop 

Deceleration stop is a general stop mode. If there are no extra settings applied, the 
motor decelerates down to 0 Hz and stops, as shown in the figure below. 

Group Code Name Setting Setting Range Unit 

Ad 08 Stop Mode 0 Dec 0ï4 - 
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4.15.2 DC Braking After Stop 

When the operation frequency reaches the set value during deceleration (DC braking 
frequency), the inverter stops the motor by supplying DC power to the motor. With a 
stop command input, the inverter begins decelerating the motor. When the frequency 
reaches the DC braking frequency set at Ad.17, the inverter supplies DC voltage to the 
motor and stops it. 

Group Code Name Setting Setting Range Unit 

Ad 

08 Stop Mode 0 Dec 0ï4 - 

14 
Output block time 
before braking 

0.10 0.00ï60.00 sec 

15 DC braking time 1.00 0ï60 sec 

16 DC braking rate 50 
0-Rated Current of 

Inverter/Rated Current 
of Motor x 100% 

% 

17 
DC braking 
frequency 

5.00 0.00ï60.00 Hz 

 

DC Braking After Stop Setting Details 

Code and  
Features 

Description 

Ad.14 Dc-Block 
Time 

Set the time to block the inverter output before DC braking. If the 
inertia of the load is great, or if DC braking frequency (Ad.17) is set 
too high, a fault trip may occur due to overcurrent conditions when 
the inverter supplies DC voltage to the motor. Prevent overcurrent 
fault trips by adjusting the output block time before DC braking. 

Ad.15 Dc-Brake 
Time 

Set the time duration for the DC voltage supply to the motor. 

Ad.16 Dc-Brake 
Level 

Set the amount of DC braking to apply. The parameter setting is 
based on the rated current of the motor. The maximum value of the 
DC braking rate is limited as an inverter rated current. 
Maximum Value of Dc-Brake Level = Rated Current of 
Inverter/Rated Current of Motor x 100% 

Ad.17 Dc-Brake 
Freq 

Set the frequency to start DC braking. When the frequency is 
reached, the inverter starts deceleration. 
If the dwell frequency is set lower than the DC braking frequency, 
dwell operation will not work and DC braking will start instead. 
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 Note that the motor can overheat or be damaged if an excessive amount of DC braking 
is applied to the motor, or DC braking time is set too long. 

 The motor can be overheated or damaged. The maximum value of DC braking is 
limited to the rated current of the inverter. 

4.15.3 Free Run Stop 

When the Operation command is off, the inverter output turns off, and the load stops 
due to residual inertia.  

Group Code Name Setting Setting Range Unit 

Ad 08 Stop Mode 2 
Free-
Run 

0ï4 - 

 

 

 

Note that when there is high inertia on the output side and the motor is operating at high 
speed, the loadôs inertia will cause the motor to continue rotating even if the inverter output 
is blocked. 
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4.15.4 Power Braking 

When the inverterôs DC voltage rises above a specified level due to motor 
regenerated energy, a control is made to either adjust the deceleration gradient level 
or reaccelerate the motor in order to reduce the regenerated energy. Power braking 
can be used when short deceleration times are needed without braking resistors, or 
when optimum deceleration is needed without causing an over voltage fault trip. 

Group Code Name Setting 
Setting 
Range 

Unit 

Ad 08 Stop Mode 4 Power Braking 0ï4 - 

 

 

 To prevent overheating or damaging the motor, do not apply power braking to the 
loads that require frequent deceleration. 

 Stall prevention and power braking only operate during deceleration, and power 
braking takes priority over stall prevention. In other words, when both bit3 of Pr.50 (stall 
prevention and flux braking) and Ad.08 (power braking) are set, power braking will take 
precedence and operate.  

 Note that if deceleration time is too short or inertia of the load is too great, an 
overvoltage fault trip may occur. 

 Note that if a free run stop is used, the actual deceleration time can be longer than the 
pre-set deceleration time. 

4.16 Frequency Limit 

Operation frequency can be limited by setting maximum frequency, start frequency, 
upper limit frequency and lower limit frequency. 

4.16.1 Frequency Limit Using Maximum Frequency and Start 
Frequency 

Group 
Cod

e 
Name Setting Setting Range Unit 

dr 
19 Start frequency 0.50 0.01ï10.00 Hz 

20 
Maximum 
frequency 

60.00 40.00ï400.00 Hz 
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Frequency Limit Using Maximum Frequency and Start Frequency - Setting 
Details 

Code and 
Features 

Description 

dr.19 Start 
Freq 

Set the lower limit value for speed unit parameters that are expressed in 
Hz or rpm. If an input frequency is lower than the start frequency, the 
parameter value will be 0.00. 

dr.20 Max 
Freq 

Set upper and lower frequency limits. All frequency selections are 
restricted to frequencies from within the upper and lower limits. This 
restriction also applies when you in input a frequency reference using the 
keypad. 

4.16.2 Frequency Limit Using Upper and Lower Limit 
Frequency Values 

Group Code Name Setting Setting Range Unit 

Ad 

24 Frequency limit 0 No 0ï1 - 

25 
Frequency lower 
limit value 

0.50 
0.0ïmaximum 

frequency 
Hz 

26 
Frequency upper 
limit value 

Maximum 
frequency 

Lower limitï
maximum 
frequency 

Hz 

 

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details 

Code and  
Features 

Description 

Ad.24 Freq Limit 

The initial setting is 0 (No). When the setting is changed to 1 
(Yes), the frequency can be set only between the lower limit 
frequency (Ad.25) and the upper limit frequency (Ad.26). When 
the setting is 0 (No), codes Ad.25 and Ad.26 are not visible. 

Ad.25 Freq Limit Lo, 
Ad.26 Freq Limit Hi 

Set an upper limit frequency to all speed unit parameters that are 
expressed in Hz or rpm, except for the base frequency (dr.18). 
Frequency cannot be set higher than the upper limit frequency. 
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4.16.3 Frequency Jump 

Use frequency jump to avoid mechanical resonance frequencies. Jump through 
frequency bands when a motor accelerates and decelerates. Operation frequencies 
cannot be set within the pre-set frequency jump band. 

When a frequency setting is increased, while the frequency parameter setting value 
(voltage, current, RS-485 communication, keypad setting, etc.) is within a jump 
frequency band, the frequency will be maintained at the lower limit value of the 
frequency band. Then, the frequency will increase when the frequency parameter 
setting exceeds the range of frequencies used by the frequency jump band. 

Group Code Name Setting Setting Range Unit 

Ad 

27 Frequency jump 0 No 0ï1 - 

28 
Jump frequency 
lower limit 1 

10.00 
0.00ïJump frequency upper limit 

1 
Hz 

29 
Jump frequency 
upper limit 1 

15.00 
Jump frequency lower limit 1ï

Maximum frequency 
Hz 

30 
Jump frequency 
lower limit 2 

20.00 
0.00ïJump frequency upper limit 

2 
Hz 

31 
Jump frequency 
upper limit 2 

25.00 
Jump frequency lower limit 2ï

Maximum frequency 
Hz 

32 
Jump frequency 
lower limit 3 

30.00 
0.00ïJump frequency upper limit 

3 
Hz 

33 
Jump frequency 
upper limit 3 

35.00 
Jump frequency lower limit 3ï

Maximum frequency 
Hz 
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4.17 2nd Operation Mode  

Apply two types of operation modes and switch between them as required. For both 
the first and second command source, set the frequency after shifting operation 
commands to the multi-function input terminal. Mode switching can be used to stop 
remote control during an operation using the communication option and to switch 
operation mode to operate via the local panel, or to operate the inverter from another 
remote control location. 

Select one of the multi-function terminals from codes In.65ï69 and set the parameter 
value to 15 (2nd Source). 

Group Code Name Setting 
Setting 
Range 

Unit 

Operation 
drv Command Source 1 FX/RX-1 0ï4 - 

Frq 
Frequency reference 
source 

2 V1 0ï8 - 

bA 
04 2nd command source 0 Keypad 0ï4 - 

05 2nd frequency source 0 KeyPad-1 0ï8 - 

In 65ï69 
Px terminal setting 
options 

15 2nd Source 0ï52 - 
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2nd Operation Mode Setting Details 

Code and  
Features 

Description 

bA.04 Cmd 2nd 
Src 

bA.05 Freq 2nd 
Src 

If signals are provided to the multi-function terminal set as the 2nd 
command source (2nd Source), the operation can be performed 
using the set values from bA.04ï05 instead of the set values from 
the drv and Frq codes in the Operation group.  
The 2nd command source settings cannot be changed while 
operating with the 1st command source (Main Source). 

 

 

 When setting the multi-function terminal to the 2nd command source (2nd Source) and 
input (On) the signal, operation state is changed because the frequency setting and the 
Operation command will be changed to the 2nd command. Before shifting input to the 
multi-function terminal, ensure that the 2nd command is correctly set. Note that if the 
deceleration time is too short or inertia of the load is too high, an overvoltage fault trip 
may occur. 

 Depending on the parameter settings, the inverter may stop operating when you switch 
the command modes. 

4.18 Multi-Function Input Terminal Control 

Filter time constants and the type of multi-function input terminals can be configured 
to improve the response of input terminals. 

Group Code Name Setting Setting Range Unit 

In 

85 
Multi-function input 
terminal On filter 

10 0ï10000 ms 

86 
Multi-function input 
terminal Off filter 

3 0ï10000 ms 

87 
Multi-function input 
terminal selection 

0 0000* - - 

88 
NO/NC selection of 
operation command 

0 0ï1 - 

90 
Multi-function input 
terminal status 

0 0000* - - 

* Displayed as on the keypad. 
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Multi-Function Input Terminal Control Setting Details 

Code and 
Features 

Description 

In.84 DI Delay 
Sel 

Select whether or not to activate the time values set at In.85 and In.86. 
If deactivated, the time values are set to the default values at In.85 and 
In.86. If activated, the set time values at In.85 and In.86 are set to the 
corresponding terminals. 
 

Items Enable state of terminal Disable state of terminal 

Keypad 
  

 

In.85 DI On 
Delay, In.86 DI 
Off Delay 

If the input terminalôs state is not changed during the set time, when the 
terminal receives an input, it is recognized as On or Off. 

In.87 DI NC/NO 
Sel 

Select terminal contact types for each input terminal. The position of the 
indicator light corresponds to the segment that is on as shown in the 
table below. With the bottom segment on, it indicates that the terminal 
is configured as an A terminal (Normally Open) contact. With the top 
segment on, it indicates that the terminal is configured as a B terminal 
(Normally Closed) contact. Terminals are numbered P1ïP5, from right 
to left. 
 

Items B contact status A contact status 

Keypad 
  

 

In.88 FX/RX 
NO/NC Sel 

Select whether to use the terminal set to FX/RX as NO (Normal Open) 
only or to use as NO (Normal Open) and NC(Normal Close). If set to 1: 
NO only, the terminal in which the functions are set to FX/RX cannot be 
set as NC. 
If set to 0: NO/NC, terminals set as FX/RX can also be set as NC. 

In.90 DI Status 

Display the configuration of each contact. When a segment is 
configured as A terminal using ln.87, the On condition is indicated by 
the top segment turning on. The Off condition is indicated when the 
bottom segment is turned on. When contacts are configured as B 
terminals, the segment lights behave conversely. Terminals are 
numbered P1ïP5, from right to left. 
 

Items 
Bit On when A contact is 

set 
Bit Off when A contact is set 

Keypad 
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4.19 Fire Mode Operation 

This function is used to allow the inverter to ignore minor faults during emergency 
situations, such as fire, and provides continuous operation to fire pumps.  

When turned on, Fire mode forces the inverter to ignore all minor fault trips and repeat 
a Reset and Restart for major fault trips, regardless of the restart trial count limit. 

Fire Mode Parameter Settings 

Group Code Name Setting 
Setting 
Range 

Unit 

Ad 

80 Fire Mode selection 1 Fire Mode 0ï2 - 

81 Fire Mode frequency 0ï60 0ï60  

82 
Fire Mode run 
direction 

0ï1 0ï1  

83 
Fire Mode operation 
count 

Not 
configurable 

- - 

In 65ï69 
Px terminal setting 
options 

51 Fire Mode 0ï52 - 

Ad 80. If Fire Mode Sel parameter is selected as Fire Mode and the terminal selected 
as 51: Fire Mode in In.65ï69 Px terminal feature setup parameter is entered as On 
state, the inverter will operate as Fire Mode and Ad 83. Fire Mode Count will be 
increased by 1. 

The inverter runs in Fire Mode when Ad. 80 (Fire Mode Sel) is set to Fire Mode Test, 
and the multi-function terminal (In. 65-69 Px) configured for the fire mode (51: Fire 
Mode) is turned on. But when the minor fault trips are ignored or there are major fault 
trips, automatic Reset/Restart is not attempted, and the Fire Mode Count is not 
increased. 

 

Fire mode operation may result in inverter malfunction. Note that if AD 83 Fire mode count 
is not "0m" the warranty is voided. 

 

Code Description Details 

Ad.81 
Fire 
Mode 
frequency 

Fire mode 
frequency 
reference 

The frequency set at Ad. 81 (Fire mode frequency) is used 
for the inverter operation in Fire mode. The Fire mode 
frequency takes priority over the Jog frequency, Multi-step 
frequencies, and the keypad input frequency. 

Dr.03 Acc 
Time / 
Dr.04 
Dec Time 

Fire mode 
Acc/Dec times 

During Fire Mode operation, the inverter accelerates for 
the time set in Dr 03. Acc Time. If the Px terminal input set 
as Fire Mode input becomes Off status, the inverter 
decelerates for the time set in Dr 0.4. Dec Time until the 
operation is ended. 
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Code Description Details 

PR.10 
Retry 
Delay 

Fault trip process 

Some fault trips are ignored during Fire mode operation. 
The fault trip history is saved, but trip outputs are disabled 
even when they are configured at the multi-function output 
terminals. 
 

Fault trips that are ignored in Fire mode 

BX, External Trip, Low Voltage Trip, Inverter Overheat, 
Inverter Overload, Overload, Electrical Thermal Trip, 
Input/Output Open Phase, Motor Overload, Fan Trip, No 
Motor Trips, and other minor fault trips. 

 
For the following fault trips, the inverter performs a Reset 
and Restart until the trip conditions are released. The retry 
delay time set at PR. 10 (Retry Delay) applies while the 
inverter performs a Reset and Restart. 
 

Fault trips that force a Reset Restart in Fire mode 

Over Voltage, Over Current1 (OC1), Ground Fault Trip 

 
The inverter stops operating when the following fault trips 
occur:  
 

Fault trips that stop inverter operation in Fire mode 

H/W Diag, Over Current 2 (Arm-Short) 
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5 Learning Advanced Features 
This chapter describes the advanced features of the G100 inverter. Check the 
reference page in the table to see the detailed description for each of the application 
features. 

Advanced Tasks Use Example Ref. 

Auxiliary frequency 
operation  

Use the main and auxiliary frequencies in the predefined 
formulas to create various operating conditions. Auxiliary 
frequency operation is ideal for Draw Operation* as this 
feature enables fine-tuning of operation speeds. 

p.117 

Jog operation 
Jog operation is a kind of a manual operation. The inverter 
operates to a set of parameter settings predefined for Jog 
operation, while the Jog command button is pressed.  

p.121 

Up-down operation 
Uses the upper and lower limit value switch output signals 
(i.e. signals from a flow meter) as Acc/Dec commands to 
motors. 

p.123 

3-wire operation 
3-wire operation is used to latch an input signal. This 
configuration is used to operate the inverter by a push 
button. 

p.126 

Safe Operation 
mode 

This safety feature allows the inverterôs operation only after 
a signal is input to the multi-function terminal designated for 
the safety operation mode. This feature is useful when extra 
care is needed in operating the inverter using the multi-
purpose terminals. 

p.128 

Dwell operation 
Use this feature for the lift-type loads such as elevators, 
when the torque needs to be maintained while the brakes 
are applied or released. 

p.129 

Slip compensation 
This feature ensures that the motor rotates at a constant 
speed, by compensating for the motor slip as a load 
increases. 

p.131 

PID Control 
PID control provides automatic control of the inverterôs 
output frequency for the purpose of constant automated 
control of flow, pressure, and temperature. 

p.132 

Auto tuning 
Used to automatically measure the motor control 
parameters to optimize the inverterôs control mode 
performance. 

p.139 

Sensorless vector 
control 

An efficient mode to control magnetic flux and torque without 
special sensors. Efficiency is achieved through the high 
torque characteristics at low current when compared with 
the V/F control mode. 

p.142 

Energy buffering 
Used to maintain the DC link voltage for as long as possible 
by controlling the inverter output frequency during power 
interruptions, thus to delay a low voltage fault trip. 

p.149 

Energy saving Used to save energy by reducing the voltage supplied to p.153 
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Advanced Tasks Use Example Ref. 

operation motors during low-load and no-load conditions. 

Speed search 
operation 

Used to prevent fault trips when the inverter voltage is 
output while the motor is idling or free-running. 

p.154 

Auto restart 
operation 

Auto restart configuration is used to automatically restart the 
inverter when a trip condition is released, after the inverter 
stops operating due to activation of protective devices (fault 
trips). 

p.158 

2nd Motor 
Operation 

Used to switch equipment operation by connecting two 
motors to one inverter. Configure and operate the second 
motor using the terminal input defined for the second motor 
operation. 

p.161 

Commercial power 
source transition 

Used to switch the power source to the motor from the 
inverter output to a commercial power source, or vice versa. 

p.162 

Cooling fan control Used to control the cooling fan of the inverter. p.163 

Timer settings 
Set the timer value and control the On/Off state of the multi-
function output and relay. 

p.167 

Brake control 
Used to control the On/Off operation of the loadôs electronic 
braking system. 

p.168 

Multi-function Relay 
On/Off control 

Set standard values and turn On/Off the output relays or 
multi-function output terminals according to the analog input 
value. 

p.170 

Press regeneration 
prevention 

Used during a press operation to avoid motor regeneration, 
by increasing the motor operation speed. 

p.171 

* Draw operation is an open loop tension control. This feature allows a constant 
tension to be applied to the material that is drawn by a motor-driven device, by fine-
tuning the motor speed using operation frequencies that are proportional to a ratio of 
the main frequency reference. 
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5.1  Operating with Auxiliary References  

Frequency references can be configured with various calculated conditions that use 
the main and auxiliary frequency references simultaneously. The main frequency 
reference is used as the operating frequency, while auxiliary references are used to 
modify and fine-tune the main reference. 

Group Code Name Setting Setting Range Unit 

Operation Frq 
Frequency 
reference source 

0 Keypad-1 0ï8 - 

bA 

01 
Auxiliary reference 
source 

1 V1 0ï4 - 

02 
Auxiliary command 
calculation type 

0 M+(G*A) 0ï7 - 

03 
Auxiliary frequency 
reference gain 

0.0  -200.0ï200.0 % 

In 65ï 71 
Px terminal setting 
options 

40 dis Aux Ref 0ï52 - 

The table above lists the available calculated conditions for the main and auxiliary 
frequency references. Refer to the table to see how the calculations apply to an 
example where the Frq code has been set to 0 (Keypad-1), and the inverter is 
operating at a main reference frequency of 30.00 Hz. Signals at -10 ï +10 V are 
received at terminal V1, with the reference gain set at 5%. In this example, the 
resulting frequency reference is fine-tuned within the range of 27.00ï33.00 Hz [Codes 
In.01ï16 must be set to the default values, and In.06 (V1 Polarity), set to 1 (Bipolar)]. 

Auxiliary Reference Setting Details 

Code and 
Features 

Description 

bA.01 Aux Ref 
Src 

Set the input type to be used for the auxiliary frequency reference. 
 

Configuration Function 

0 None Auxiliary frequency reference is disabled. 

1 V1 
Sets the V1 (voltage) terminal at the control terminal 
block as the source of auxiliary frequency reference. 

3 V0 
Select the volume dial of keypad as auxiliary 
command. 

4 I2 
Sets the I2 (current) terminal at the control terminal 
block as the source of auxiliary frequency reference. 

 

  



 

 

Learning Advanced Features 

 

118 

Code and 
Features 

Description 

bA.02  
Aux Calc Type 

Set the auxiliary reference gain with bA.03 (Aux Ref Gain) to configure 
the auxiliary reference and set the percentage to be reflected when 
calculating the main reference. Note that items 4ï7 below may result 
in either plus (+) or minus (-) references (forward or reverse operation) 
even when unipolar analog inputs are used.  
 

Configuration Calculating final command frequency 

0 M+(G*A) Main reference+(bA.03xbA.01xIn.01) 

1 M*(G*A) Main referencex(bA.03xbA.01) 

2 M/(G*A) Main reference/(bA.03xbA.01) 

3 M+{M*(G*A)} 
Main reference+{Main 
referencex(bA.03xbA.01)} 

4 M+G*2*(A-50) Main reference+bA.03x2x(bA.01ï50)xIn.01 

5 M*{G*2*(A-50)} Main referencex{bA.03x2x(bA.01ï50)} 

6 M/{G*2*(A-50)} Main reference/{bA.03x2x(bA.01ï50)} 

7 
M+M*G*2* 

(A-50) 
Main reference+Main 
referencexbA.03x2x(bA.01ï50) 

 
M: Main frequency reference (Hz or rpm) 
G: Auxiliary reference gain (%) 
A: Auxiliary frequency reference (Hz or rpm) or gain (%) 

bA.03 Aux Ref 
Gain 

Adjust the size of the input (bA.01 Aux Ref Src) configured for auxiliary 
frequency. 

In.65ï69 Px 
Define 

Set one of the multi-function input terminals to 40 (dis Aux Ref) and 
turn it on to disable the auxiliary frequency reference. The inverter will 
operate using the main frequency reference only. 
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Auxiliary Reference Operation E.g. #1  
Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary 
Frequency 

 Main frequency: Keypad (operation frequency 30 Hz) 

 Maximum frequency setting (dr.20): 400 Hz 

 Auxiliary frequency setting (bA.01): V1[Display by percentage(%) or auxiliary 
frequency (Hz) depending on the operation setting condition] 

 Auxiliary reference gain setting (bA.03): 50% 

 In.01-32: Factory default output  
 
Example: an input voltage of 6V is supplied to V1, and the frequency corresponding to 
10 V is 60 Hz. The table below shows the auxiliary frequency A as 36 Hz [=60 Hz X (6 
V/10 V)] or 60% [= 100% X (6 V/10 V)]. 
 

Setting* Calculating final command frequency 

0 M[Hz]+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x36 Hz(A))=48 Hz 

1 M[Hz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x60%(A))=9 Hz 

2 M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz 

3 M[Hz]+{M[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39 Hz 

4 M[Hz]+G[%]*2*(A[%]-50[%])*A[Hz] 
30 Hz(M)+50%(G)x2x(60%(A)ï50%)x60 
Hz=36 Hz 

5 M[HZ]*{G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(60%(A)ï50%)}=3 Hz 

6 M[HZ]/{G[%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%ï50%)}=300 Hz 

7 M[HZ]+M[HZ]*G[%]*2*(A[%]-50[%]) 
30 Hz(M)+30 Hz(M)x50%(G)x2x(60%(A)ï
50%)=33 Hz 

*M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary 
frequency reference (Hz or rpm) or gain (%) 

 

Auxiliary Reference Operation E.g. #2 
Keypad Frequency Setting is Main Frequency and I2 Analog Current is Auxiliary 
Frequency 

 Main frequency: Keypad (operation frequency 30 Hz) 

 Maximum frequency setting (dr.20): 400 Hz 

 Auxiliary frequency setting (bA.01): I2[Display by percentage(%) or auxiliary 
frequency (Hz) depending on the operation setting condition] 

 Auxiliary reference gain setting (bA.03): 50% 

 In.01-32: Factory default output 
 
Example: an input current of 10.4 mA is applied to I2, with the frequency corresponding 
to 20 mA of 60 Hz. The table below shows auxiliary frequency A as 24 Hz (=60[Hz] X 
{(10.4[mA]-4[mA])/ (20[mA] - 4[mA])} or 40% (=100[%] X {(10.4[mA] - 4[mA])/ (20[mA] - 
4[mA])}. 
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Setting* Calculating final command frequency 

0 M[Hz]+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz 

1 M[Hz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz 

2 M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz 

3 M[Hz]+{M[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz 

4 
M[Hz]+G[%]*2*(A[%]-

50[%])*A[Hz] 
30 Hz(M)+50%(G)x2x(40%(A)ï50%)x60 Hz= 
24 Hz 

5 M[HZ]*{G[%]*2*(A[%]-50[%])} 
30 Hz(M)x{50%(G)x2x(40%(A)ï50%)} =  
-3 Hz(Reverse) 

6 M[HZ]/{G[%]*2*(A[%]-50[%])} 
30 Hz(M)/{50%(G)x2x(60%ï40%)} = -300 
Hz(Reverse) 

7 
M[HZ]+M[HZ]*G[%]*2* 

(A[%]-50[%]) 
30 Hz(M)+30 Hz(M)x50%(G)x2x (40%(A)ï50%)= 
27 Hz 

* M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary 
frequency reference (Hz or rpm) or gain (%) 

 

Auxiliary Reference Operation E.g. #3 

V1 is Main Frequency and I2 is Auxiliary Frequency 

 Main frequency: V1 (frequency command setting to 5 V and is set to 30 Hz) 

 Maximum frequency setting (dr.20): 400 Hz 

 Auxiliary frequency (bA.01): I2[Display by percentage (%) or auxiliary frequency (Hz) 
depending on the operation setting condition] 

 Auxiliary reference gain (bA.03): 50% 

 In.01-32: Factory default output 
 
Example: an input current of 10.4 mA is applied to I2, with the frequency corresponding 
to 20 mA of 60 Hz. The table below shows auxiliary frequency A as 24 
Hz(=60[Hz]x{(10.4[mA]-4[mA])/(20[mA]-4[mA])} or 40%(=100[%] x {(10.4[mA] - 4[mA]) 
/(20 [mA] - 4[mA])}. 
 

Setting* Calculating final command frequency 

0 M[Hz]+(G[%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz 

1 M[Hz]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz 

2 M[Hz]/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz 

3 M[Hz]+{M[Hz]*(G[%]*A[%])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz 

4 M[Hz]+G[%]*2*(A[%]-50[%])*A[Hz] 30 Hz(M)+50%(G)x2x(40%(A)ï50%)x60 Hz=24 Hz 

5 M[HZ]*{G[%]*2*(A[%]-50[%])} 
30 Hz(M)x{50%(G)x2x(40%(A)ï50%)}=-3 
Hz(Reverse) 

6 M[HZ]/{G[%]*2*(A[%]-50[%])} 
30 Hz(M)/{50%(G)x2x(60%ï40%)}=-300 
Hz(Reverse) 

7 
M[HZ]+M[HZ]*G[%]*2*(A[%]-
50[%]) 

30 Hz(M)+30 Hz(M)x50%(G)x2x(40%(A)ï
50%)=27 Hz 

* M: Main frequency reference/ G: Auxiliary reference gain (%)/ A: Auxiliary 
frequency reference (Hz or rpm) or gain (%) 
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Note 

When the maximum frequency value is high, output frequency deviation may result due to 
analog input variation and deviations in the calculations. 

5.2 Jog Operation 

The jog operation allows for a temporary control of the inverter. You can enter a jog 
operation command using the multi-function terminals.  

The jog operation is the second highest priority operation, after the dwell operation. If 
a jog operation is requested while operating the multi-step, up-down, or 3-wire 
operation modes, the jog operation overrides all other operation modes. 

5.2.1 Jog Operation 1-Forward 

The jog operation is available in either forward or reverse direction, using the keypad 
or multi-function terminal inputs. The table below lists parameter setting for a forward 
jog operation using the multi-function terminal inputs.  

Group Code Name Setting Setting Range Unit 

dr 

11 Jog frequency 10.00 0.50ïMax Frequency Hz 

12 
Jog run acceleration 
time 

20.00 0.00ï600.00 sec 

13 
Jog run deceleration 
time 

30.00 0.00ï600.00 sec 

In 
65ï
69 

Px terminal setting 
options 

6 JOG 0ï52 - 

 

Forward Jog Description Details 

Code and  
Features 

Description 

In.65ï69 Px Define 

Select the jog frequency from P1ïP5 and then select 6. Jog from 
In.65ï69. 

 

[Terminal settings for jog operation] 
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Code and  
Features 

Description 

dr.11 JOG Frequency Set the operation frequency. 

dr.12 JOG Acc Time Set the acceleration time. 

dr.13 JOG Dec Time Set the deceleration time. 

If a signal is entered at the jog terminal while an FX operation command is on, the 
operation frequency changes to the jog frequency and the jog operation begins. 

 

5.2.2 Jog Operation 2-Fwd/Rev Jog by Multi-Function Terminal 

For jog operation 1, an operation command must be entered to start operation, but 
while using jog operation 2, a terminal that is set for a forward or reverse jog also 
starts an operation. The priorities for frequency, Acc/Dec time and terminal block input 
during operation in relation to other operating modes (Dwell, 3-wire, up/down, etc.) are 
identical to jog operation 1. If a different operation command is entered during a jog 
operation, it is ignored and the operation maintains the jog frequency. 

Group Code Name Setting Setting Range Unit 

dr 

11 Jog Frequency 10.00 
0.50ïMaximum 

frequency 
Hz 

12 
Jog run acceleration 
time 

20.00 0.00ï600.00 sec 

13 
Jog run deceleration 
time 

30.00 0.00ï600.00 sec 

In 
65ï
69 

Px terminal setting 
options 

46 FWD JOG 
0ï52 - 

47 REV JOG 
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5.3  Up-down Operation 

The Acc/Dec time can be controlled through input at the multi-function terminal block. 
Similar to a flowmeter, the up-down operation can be applied easily to a system that 
uses the upper-lower limit switch signals for Acc/Dec commands. 

Group Code Name Setting 
Setting 
Range 

Unit 

Ad 65 
Up-down operation 
frequency save 

1 Yes 0ï1 - 

 
Ad 

 
85 

Up-down operation 
mode 

0 
U/D 
Normal 

  

1 U/D Step   

2 
U/D 
Step+Norm 

0~2 - 

 
Ad 

 
86 

Up-down step 
frequency 

0.00 
0.00~ 

maximum 
frequency 

Hz 

In 65ï69 
Px terminal setting 
options 

17 Up 

0ï52 - 
18 Down 

20 U/D Clear 

27 U/D Enable 

If there is a multi-function terminal set to U/D Enable among the multi-function 
terminal blocks, the command frequency source can be change depending on the U/D 
Enable terminal status.For example, when the U/D Enable signal is off, even if up-
down signal is entered for the up-down operation while operating according to the 
analog voltage input V1, the inverter will operate according to the analog voltage input 
V1. If the up-down switchover (U/D Enable) signal is entered, the operation will follow 
the up-down operation terminal input and the analog voltage input V1 will not be used 
for the inverter operation until the up-down switchover (U/D Enable) signal is disabled. 
If none of the multi-function terminal blocks have a multi-function terminal set to U/D 
Enable, the frequency will change only according to the up-down signal. In this case, 
the parameter will not be changed by keypad/analog input. 
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Up-down Operation Setting Details 

Code and  
Features 

Description 

In.65ï69 Px 
Define 

Select three terminals for up-down operation and set them to 17 
(Up), 18 (Down) and 27 (U/D Enable), respectively. If the up-down 
switchover (U/D Enable) command is not entered, 
acceleration/deceleration will follow the operation command set in 
drv. If the up-down switchover (U/D Enable) command is entered 
during acceleration/deceleration, acceleration/deceleration will stop 
to wait for Up and Down commands.  
When the operation command and up-down activation command is 
entered, the operation will be accelerated if the Up terminal signal 
turns On, and the acceleration will stop to operate as a constant 
speed if the signal turns Off. 
 
When signal is off, deceleration stops and it operates in constant 
speed. Deceleration stops and constant speed operation begins 
when both Up and Down signals are entered at the same time. 

 

Ad.65 U/D Save 
Mode 

During a constant speed operation, the operating frequency is saved 
automatically in the following conditions: the operation command (FX 
or RX) is off, a fault trip occurs, or the power is off. 
 
When the operation command is turned on again, or when the 
inverter regains the power source or resumes to a normal operation 
from a fault trip, it resumes operation at the saved frequency. To 
delete the saved frequency, use the multi-function terminal block. Set 
one of the multi-function terminals to 20 (U/D Clear) and apply 
signals to it during constant speed operation. The saved frequency 
and the up-down operation configuration will be deleted. 
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Code and  
Features 

Description 

 

Ad.85 U/D Mode 
Sel 

Select Up-Down Operation mode. 
 

setting Function 

0 
U/D 

Normal 

Press Up to increase the maximum frequency 
with the set acc time. 
Press Down to decrease to the set dec time 
regardless of the stop method. 

1  U/D Step 
Acc/dec by the Step frequency up/down set in 
Ad.86 on the rising edge of the set multi-function 
input. 

2 
U/D 

Step+Norm 

Acc/dec by the Step frequency up/down set in 
Ad.86 on the rising edge of the set multi-function 
input, If enabled for more than 3 seconds, it 
behaves as set to U/D Normal mode. 

 

 
<1: U/D Step> 
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Code and  
Features 

Description 

<2: U/D Step+Norm> 

Ad.86 U/D Step 
Freq 

According to Up-Down input, Sets the frequency value to be increased 

or decreased. 

5.4 3-Wire Operation 

The 3-wire operation latches the signal input (the signal stays on after the button is 
released), and is used when operating the inverter with a push button. 

Group Code Name Setting Setting Range Unit 

Operation drv Command Source 1 FX/RX - 1 - - 

In 65ï69 
Px terminal setting 
options 

14 3-Wire 0ï52 - 

 

To enable the 3-wire operation, the following circuit sequence is necessary. The 
minimum input time (t) for 3-wire operation is 1ms, and the operation stops when both 
forward and reverse operation commands are entered at the same time. 

 

 

[Terminal connections for 3-wire operation]  
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[3-wire operation] 

  

3-Wire 
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5.5 Safe Operation mode 

When the multi-function terminals are configured to operate in safe mode, operation 
commands can be entered in the Safe operation mode only. Safe operation mode is 
used to safely and carefully control the inverter through the multi-function terminals. 

Group Code Name Setting Setting Range Unit 

Ad 

70 
Safe operation 
selection 

1 DI Dependent - 

71 
Safe operation 
stop options 

0 Free-Run 0ï2 - 

72 
Safe operation 
deceleration time 

5.0 0.0ï600.0 sec 

In 65ï69 
Px terminal 
setting options 

13 RUN Enable 0ï52 - 

 

Safe Operation Mode Setting Details 

Code and 
Features 

Description 

In.65ï69 Px 
Define 

From the multi-function terminals, select a terminal to operate in safe 
operation mode and set it to 13 (RUN Enable). 

Ad.70 Run En 
Mode 

Configuration Function 

0 
Always 
Enable 

Enables safe operation mode. 

1 DI Dependent 
Recognizes the operation command from a 
multi-function input terminal. 

 

Ad.71 Run Dis 
Stop 

Set the operation of the inverter when the multi-function input terminal 
in safe operation mode is off. 

Configuration Function 

1 Free-Run 
Blocks the inverter output when the multi-
function terminal is off. 

2 Q-Stop 

The deceleration time (Q-Stop Time) used in 
safe operation mode. Once stopped, the 
operation command must be entered again 
to restart the operation even if the multi-
function terminal is turned On. 

3 
Q-Stop 
Resume 

The inverter decelerates to the deceleration 
time (Q-Stop Time) in safe operation mode 
and stops. Once stopped, a normal operation 
will be continued if the multi-function terminal is 
entered again when the operation command is 
turned On. 

 

Ad.72 Q-Stop 
Time 

Sets the deceleration time when Ad.71 (Run Dis Stop) is set to 1 (Q-
Stop) or 2 (Q-Stop Resume). 
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5.6 Dwell Operation 

The dwell operation is used to maintain torque during the application and release of 
the brakes on lift-type loads. Inverter dwell operation is based on the Acc/Dec dwell 
frequency and the dwell time set by the user. The following points also affect dwell 
operation:  

 Acceleration Dwell Operation:  When an operation command runs, acceleration 
continues until the acceleration dwell frequency and constant speed is reached 
within the acceleration dwell operation time (Acc Dwell Time). After the Acc Dwell 
Time has passed, acceleration is carried out based on the acceleration time and 
the operation speed that was originally set.  

 Deceleration Dwell Operation: When a stop command is run, deceleration 
continues until the deceleration dwell frequency and constant speed is reached 
within the deceleration dwell operation time (Dec Dwell Freq). After the set time 
has passed, deceleration is carried out based on the deceleration time that was 
originally set, then the operation stops. 
 

When dr.09 (Control Mode) is set to 0 (V/F), the inverter can be used for operations 
with dwell frequency before opening the mechanical brake of lift-type loads, such as 
an elevator. 

Group Code Name Setting Setting Range Unit 

Ad 

20 
Dwell frequency on 
acceleration 

5.00 
Start frequencyï

Maximum frequency 
Hz 

21 
Operation time during 
acceleration 

0.0 0.0ï10.0 sec 

22 
Dwell frequency during 
deceleration 

5.00 
Start frequencyï

Maximum frequency 
Hz 

23 
Operation time during 
deceleration 

0.0 0.0ï60.0 sec 
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Note 

Dwell operation does not work when:  

 Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz. 

 Re-acceleration is attempted from stop or during deceleration, as only the first 
acceleration dwell operation command is valid. 

 

[Acceleration dwell operation] 
 

 Although deceleration dwell operation is carried out whenever stop commands are 
entered and the deceleration dwell frequency is passed through, it does not work 
during a deceleration by simple frequency change (which is not a deceleration due to a 
stop operation), or during external brake control applications. 

 

[Deceleration dwell operation] 

 

 

When a dwell operation is carried out for a lift - type load before its mechanical brake is 
released, motors can be damaged or their lifecycle reduced due to overflow current in the 
motor. 
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5.7 Slip Compensation Operation 

Slip refers to the variation between the setting frequency (synchronous speed) and 
motor rotation speed. As the load increases there can be variations between the 
setting frequency and motor rotation speed. Slip compensation is used for loads that 
require compensation of these speed variations. 

Group Code Name Setting 
Setting 
Range 

Unit 

dr 
09 Control mode 2 Slip Compen - - 

14 Motor capacity 2 
0.75 kW  
(0.75 kW based) 

0ï15 - 

bA 

11 
Number of motor 
poles 

4 2ï48 - 

12 Rated slip speed 90 (0.75 kW based) 0ï3000 Rpm 

13 
Rated motor 
current 

3.6 (0.75 kW based) 1.0ï1000.0 A 

14 
Motor noload 
current 

1.6 (0.75 kW based) 0.5ï1000.0 A 

16 Motor efficiency 72 (0.75 kW based) 64ï100 % 

17 Load inertia rate 0 (0.75 kW based) 0ï8 - 

 

Slip Compensation Operation Setting Details 

Code and  
Features 

Description 

dr.09 Control 
Mode 

Set dr.09 to 2 (Slip Compen) to carry out the slip compensation 
operation. 

dr.14 Motor 
Capacity 

Set the capacity of the motor connected to the inverter. 

bA.11 Pole 
Number 

Enter the number of poles from the motor rating plate. 

bA.12 Rated Slip 

Enter the number of rated rotations from the motor rating plate. 
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bA.13 Rated Curr Enter the rated current from the motor rating plate. 

bA.14 Noload Curr 

Enter the measured current when the load on the motor axis is 
removed and when the motor is operated at the rated frequency. If 
no-load current is difficult to measure, enter a current equivalent to 
30ï50% of the rated motor current. 
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5.8 PID Control 

PID control is one of the most common auto-control methods. It uses a combination of 
proportional, integral, and differential (PID) control that provides more effective control 
for automated systems. 

The functions of PID control that can be applied to the inverter operation are as 
follows:  

Code Function 

Speed control 
Controls speed by using feedback about the existing speed 
level of the equipment or machinery to be controlled. Control 
maintains consistent speed or operates at the target speed. 

Pressure Control 

Controls pressure by using feedback about the existing 
pressure level of the equipment or machinery to be controlled. 
Control maintains consistent pressure or operates at the 
target pressure. 

Flow Control 
Controls flow by using feedback about the amount of existing 
flow in the equipment or machinery to be controlled. Control 
maintains consistent flow or operates at a target flow. 

Temperature Control 

Controls temperature by using feedback about the existing 
temperature level of the equipment or machinery to be 
controlled. Control maintains a consistent temperature or 
operates at a target temperature. 
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5.8.1 Basic PID Operation 

PID operates by controlling the output frequency of the inverter, through automated 
system process control to maintain speed, pressure, flow, temperature and tension. 

Group Code Name Setting Setting Range Unit 

AP 

01 
Application function 
selection 

2 Proc PID 0ï2 - 

16 PID output monitor - - - 

17 PID reference monitor - - - 

18 PID feedback monitor - - - 

19 PID reference setting 50.00 -100.00ï100.00 % 

20 PID reference source 0 Keypad 0ï7 - 

21 PID feedback source 0 V1 0ï6 - 

22 
PID controller proportional 
gain 

50.0 0.0ï1000.0 % 

23 PID controller integral time 10.0 0.0ï200.0 sec 

24 
PID controller differential 
time 

0 0ï1000 ms 

25 
PID controller feed-forward 
compensation gain 

0.0 0ï1000 % 

26 Proportional gain scale 100.0 0.0ï100.0 % 

27 PID output filter 0 0ï10000 ms 

28 PID Mode 0 
0 Process PID 

- 
1 Normal PID 

29 PID upper limit frequency 60.00 -300.00ï300.00 Hz 

30 PID lower limit frequency 0.5 -300.00ï300.00 Hz 

32 PID output scale 100.0 0.1ï1000.0 % 

33 PID output inverse 0 No 0ï1 - 

34 
PID controller 
motion frequency 

0.00 
0ïMax 

Frequency 
Hz 

35 
PID controller 
motion level 

0.0 0.0ï100.0 % 

36 
PID controller 
motion delay time 

600 0ï9999 sec 

37 PID sleep mode delay time 60.0 0ï999.9 sec 

38 PID sleep mode frequency 0.00 
0ïMax 

Frequency 
Hz 

39 PID wake-up level 35 0ï100 % 

40 PID wake-up mode selection 0 Below Level 0ï2 - 

43 PID unit gain 100.0 0ï300 % 

44 PID unit scale 2 x 1 0ï4 - 

45 PID 2nd proportional gain 100.00 0ï1000 % 

In 65ï69 Px terminal setting options 

22 I-Term Clear 

0ï52 - 23 PID Openloop 

24 P Gain2 
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Note 

When the PID switch operation (switching from PID operation to general operation) enters 
the multi-function input, [%] values are converted to [Hz] values. The normal PID output, 
PID OUT, is unipolar, and is limited by AP.29 (PID Limit Hi) and AP.30 (PID Limit Lo). A 
100.0% calculation of the PID OUT value is based on the dr.20 (MaxFreq) parameter 
setting. 

 

PID Basic Operation Setting Details 

Code and 
Features 

Description 

AP.01 App Mode Set the code to 2 (Proc PID) to select functions for the process PID. 

AP.16 PID Output 
Displays the existing output value of the PID controller. The gain and 
scale that were set at AP.43ï44 are applied on the display. 

AP.17 PID Ref 
Value 

Displays the existing reference value set for the PID controller. The 
gain and scale that were set at AP.43ï44 are applied on the display. 

AP.18 PID Fdb 
Value 

Displays the input value of the PID controller that is included in the 
latest feedback. The gain and scale that were set at AP.43ï44 are 
applied on the display. 

AP.19 PID Ref 
Set 

When AP.20 (PID control reference source) is set to 0 (Keypad), the 
reference value can be entered. If the reference source is set to any 
other value, the setting values for AP.19 are void. 

AP.20 PID Ref 
Source 

Selects the reference input for the PID control. If the V1 terminal is set 
to PID feedback source (PID F/B Source), the V1 terminal cannot be 
set to the PID reference source (PID Ref Source). To set V1 as a 
reference source, change the feedback source. 

Configuration Function 

0 Keypad Keypad 

1 V1 -10ï10 V input voltage terminal 

3 V0 Volume dial input of keypad 

4 I2 I2 4ï20 mA input current terminal 

5 Int. 485 RS-485 input terminal 

7 FieldBus 
Communication command via a communication 
option card 

When using the keypad, the PID reference setting can be displayed at 
AP.17.  

AP.21 PID F/B 
Source 

Selects feedback input for PID control. Items can be selected as 
reference input, except the keypad input (Keypad-1 and Keypad-2). 
Feedback cannot be set to an input item that is identical to the item 
selected as the reference. 
 
For example, when Ap.20 (Ref Source) is set to 1 (V1), for AP.21 (PID 
F/B Source), an input other than the V1 terminal must be selected.  
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Code and 
Features 

Description 

AP.22 PID P-
Gain, AP.26 P 

Gain Scale 

Sets the output ratio for differences (errors) between reference and 
feedback. If the P-gain is set to 50%, then 50% of the error is output. 
The setting range for P-gain is 0.0-1,000.0%. For ratios below 0.1%, 
use AP.26 (P Gain Scale). 

AP.23 PID I- Time 

Sets the time to output accumulated errors. When the error is 100%, 
the time taken for 100% output is set. When the integral time (PID I-
Time) is set to 1 second, 100% output occurs after 1 second of the 
error remaining at 100%. Differences in a normal state can be 
reduced by PID I Time. 
When the multi-function terminal block is set to 21 (I-Term Clear) and 
is turned on, all of the accumulated errors are deleted. 

AP.24 PID D-Time 
Sets the output volume for the rate of change in errors. If the 
differential time (PID D-Time) is set to 1 ms and the rate of change in 
errors per sec is 100%, output occurs at 1% per 10 ms. 

AP.25 PID F-Gain 
Sets the ratio that adds the target to the PID output. Adjusting this 
value leads to a faster response. 

AP.27 PID Out 
LPF 

Used when the output of the PID controller changes too fast or the 
entire system is unstable, due to severe oscillation. In general, a lower 
value (default value=0) is used to speed up response time, but in 
some cases a higher value increases stability. The higher the value, 
the more stable the PID controller output is, but the slower the 
response time. 

AP.28 PID Mode 
Adds the set target to the PID controller and sets the volume of the 
target. 

AP.29 PID Limit 
Hi,  

AP.30 PID Limit 
Lo 

Limits the output of the controller.  

AP.32 PID Out 
Scale 

Adjusts the volume of the controller output. 

AP.43 PID Unit 
Gain, 

AP.44 PID Unit 
Scale 

Adjusts the size to fit the unit. 

AP.45 PID P2-
Gain 

The PID controllerôs gain can be adjusted using the multi-function 
terminal. When a terminal is selected from In.65ï69 and set to 24 (P 
Gain2), and if the selected terminal is entered, the gain set in AP.22 
and AP.23 can be switched to the gain set in AP.45. 
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[PID control block diagram] 
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5.8.2 Pre-PID Operation 

When an operation command is entered that does not include PID control, general 
acceleration occurs until the set frequency is reached. When the controlled variables 
increase to a particular point, the PID operation begins. 

Pre-PID Operation Setting Details 

Code and 
Features 

Description 

AP.34 Pre-PID 
Freq 

When general acceleration is required without the PID control, enter 
the frequency up to the general acceleration. If Pre-PID Freq is set to 
30 Hz, the general operation continues until the control variable (PID 
feedback variable) set at AP.35 is exceeded. 

AP.35 Pre-PID 
Exit, 

AP.36 Pre-PID 
Delay 

When the feedback variable of the PID controller is higher than the 
value set at AP.35, the PID control operation begins. However, when a 
value is set for AP.36 (Pre-PID Delay) and a feedback variable less 
than the value set at AP.36 is maintained for a set amount of time, the 
ñpre-PID Failò fault trip will occur and the output will be blocked. 

 

 

5.8.3 PID Operation Sleep mode 

If the operation continues at a frequency lower than the set condition for PID operation, 
the PID operation sleep mode starts. When PID operation sleep mode starts, the 
operation will stop until the feedback exceeds the parameter value set at AP.39 (PID 
WakeUp Lev). The warning alarm(SLP) occurs When PID operation sleep mode. 
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PID Operation Sleep Mode Setting Details 

Code and 
Features 

Description 

AP.37 PID Sleep 
DT, 

AP.38 PID Sleep 
Freq 

If an operation frequency lower than the value set at AP.38 is 
maintained for the time set at AP.37, the operation stops and the PID 
operation sleep mode starts. 

AP.39 PID 
WakeUp Lev, 

AP.40 PID 
WakeUp Mod 

Starts the PID operation when in PID operation sleep mode. If AP.40 is 
set to 0 (Below Level), the PID operation starts when the feedback 
variable is less than the value set as the AP.39 parameter setting.  
If AP.40 is set to 1 (Above Level), the operation starts when the 
feedback variable is higher than the value set at AP.39. If AP.40 is set 
to 2 (Beyond Level), the operation starts when the difference between 
the reference value and the feedback variable is greater than the value 
set at AP.39. 
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5.8.4 PID Switching (PID Openloop) 

When one of the multi-function terminals (In.65ï69) is set to 23 (PID Openloop) and is 
turned on, the PID operation stops and is switched to general operation. When the 
terminal turns off, the PID operation starts again. 

 

5.9 Auto-tuning 

The motor parameters can be measured automatically and can be used for auto 
torque boost or sensorless vector control.  

Example - Auto-Tuning Based on 0.75kW, 200V, 60Hz, 4 Pole Motor 

Group Code Name Setting Setting Range Unit 

dr 14 Motor capacity 1 0.75 kW 0ï15 - 

bA 

11 
Number of motor 
poles 

4 2ï48 - 

12 Rated slip speed 70 0ï3000 Rpm 

13 
Motor rated 
current 

3.3 1.0ï1000.0 A 

14 
Motor noload 
current 

1.7 0.5ï1000.0 A 

15 
Motor rated 
voltage 

220 170ï480 V 

16 Motor efficiency 83 64ï100 % 

20 Auto tuning 0 None - - 

21 Stator resistance 2.951 
Depends on the motor 

setting 
ɋ 

22 
Leakage 
inductance 

25.20 
Depends on the motor 

setting 
mH 

23 
Stator 
inductance 

171.1 
Depends on the motor 

setting 
mH 

24 
Rotor time 
constant 

137 25ï5000 ms 
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Auto-Tuning Default Settings 

Motor 
Capacity 

(kW) 

Rated 
Current  (A) 

No-load 
Current 

(A) 

Rated Slip 
Frequency 

(Rpm) 

Stator 
Resistance 

(W) 

Leakage 
Inductance 

(mH) 

200 V 

0.2 1.1 0.8 100 14.0 40.4 

0.4 1.9 1.0 90 6.42 38.8 

0.75 3.3 1.7 70 2.951 25.20 

1.5 5.9 2.7 70 1.156 12.07 

2.2 8.6 3.9 50 0.809 6.44 

3.7 13.8 5.7 50 0.485 4.02 

5.5 20.0 6.2 50 0.283 3.24 

7.5 25.5 7.4 50 0.183 2.523 

11.0 40.0 12.4 30 0.1200 1.488 

15.0 53.6 15.5 30 0.0840 1.118 

18.5 65.6 19.0 30 0.0676 0.819 

22.0 76.8 21.5 30 0.0560 0.948 

400 V 

0.2 0.7 0.5 100 28.00 121.2 

0.4 1.1 0.6 90 19.40 117.0 

0.75 1.9 0.9 70 8.97 76.3 

1.5 3.4 1.7 70 3.51 37.3 

2.2 4.3 2.3 50 3.069 24.92 

3.7 6.9 3.2 50 1.820 15.36 

5.5 11.5 3.6 50 0.819 9.77 

7.5 15.0 4.4 50 0.526 7.58 

11.0 23.2 7.2 30 0.360 4.48 

15.0 31.0 9.0 30 0.250 3.38 

18.5 38.0 11.0 30 0.1680 2.457 

22.0 44.5 12.5 30 0.1680 2.844 
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Auto Tuning Parameter Setting Details 

Code and 
Features 

Description 

bA.20 Auto 
Tuning 

Select an auto tuning type and run it. Select one of the options and 
then press the [ENT] key to run the auto tuning. 
 

Configuration Function 

0 None 
Auto tuning function is not enabled. If the auto 
tuning function is ran, this will indicate that the 
auto tuning is complete. 

1 
All 

(Rotation 
type)  

Measures all motor parameters, including stator 
resistance (Rs), leakage inductance (Lsigma), 
stator inductance (Ls), no-load current (Noload 
Curr), and rotor time constant (Tr) while the 
motor is rotating. 
As the motor is rotating while the parameters are 
being measured, if the load is connected to the 
motor spindle, the parameters may not be 
measured accurately. For accurate 
measurements, remove the load attached to the 
motor spindle. However, note that the rotor time 
constant (Tr) must be measured in a stopped 
position. 

2 
All (static 

type) 

Measures all parameters while the motor is in the 
stopped position. Measures stator resistance (Rs), 
leakage inductance (Lsigma), stator inductance 
(Ls), no-load current (Noload Curr), and rotor time 
constant (Tr). 
 
As the motor is not rotating while the parameters 
are measured, the measurements are not affected 
when the load is connected to the motor spindle. 
However, when measuring parameters, do not 
rotate the motor spindle on the load side. 

3 
Rs+Lsigma 

(rotating 
type)  

Measures parameters while the motor is rotating. 
The measured motor parameters are used for 
sensorless vector control. 

6 
Tr (Static 

type)  

Measures the rotor time constant (Tr) with the 
motor in the stopped position and Control Mode 
(dr.09) is set to 4 (IM Sensorless). 

 

bA.14 Noload 
Curr, bA.21  
Rs-bA.24 Tr 

Displays motor parameters measured by auto tuning. 
For parameters that are not included in the auto tuning measurement 
list, the default setting will be displayed. 
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 Perform auto tuning ONLY after the motor has completely stopped running. 

 Before you run auto tuning, check the motor pole number, rated slip, rated current, 
rated voltage and efficiency on the motorôs rating plate and enter the data. The default 
parameter setting is used for values that are not entered. 

 When measuring all parameters when motor is static after selecting 2[(All (Static type)] 
at bA20 (auto tuning), the accuracy is rather less than the method of selecting 1 (ALL) 
and measuring the parameters when the motor is rotating. This means that the 
performance sensorless operation may be lowered. Therefore, run static type auto 
tuning by selecting 2 (All) only when the motor cannot be rotated (when gearing and 
belts cannot be separated easily, or when the motor cannot be separated mechanically 
from the load). 

5.10 Sensorless Vector Control for Induction 
Motors 

Sensorless vector control is an operation to carry out vector control without the 
rotation speed feedback from the motor but with an estimation of the motor rotation 
speed calculated by the inverter. Compared to V/F control, sensorless vector control 
can generate greater torque at a lower level of current. 

Group Code Name Setting Setting Range Unit 

dr 

09 Control mode 4 IM Sensorless - - 

14 Motor capacity 
Varies by Motor 

capacity 
0ï15 - 

18 Base frequency 60 30ï400 Hz 

bA 

11 Number of motor poles 4 2ï48 - 

12 Rated slip speed 
Varies by Motor 

capacity 
0ï3000 Hz 

13 Motor rated current 
Varies by Motor 

capacity 
1ï1000 A 

14 Motor noload current 
Varies by Motor 

capacity 
0.0ï1000 A 

15 Motor rated voltage 220/380/440/480 170ï480 V 

16 Motor efficiency 
Varies by Motor 

capacity 
64ï100 % 

20 Auto tuning 1 All - - 

Cn 
09 Initial excitation time 1.0 0.0ï60.0 sec 

10 Initial excitation amount 100.0 100.0ï300.0 % 
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Group Code Name Setting Setting Range Unit 

21 
Low-speed torque 

compensation gain 

Varies by Motor 

capacity 
50ï300 % 

22 
Output torque 

compensation gain 

Varies by Motor 

capacity 
50ï300 % 

23 
Speed deviation 

compensation gain 

Varies by Motor 

capacity 
50ï300 % 

24 
Main compensation of 

speed deviation 

Varies by Motor 

capacity 
50ï300 % 

29 

No load speed 

deviation 

compensation gain 

1.06 0.50ï2.00 - 

30 
Speed response 

adjustment gain 
4.0 2.0ï10.0 - 

53 Torque limit setting 0 Keypad-1 0ï12 - 

54 
Forward direction 

retrograde torque limit 
180.0 0.0ï300.0 % 

55 

Forward direction 

regenerative torque 

limit 

180.0 0.0ï300.0 % 

56 

Reverse direction 

regenerative torque 

limit 

180.0 0.0ï300.0 % 

57 
Reverse direction 

retrograde torque limit 
180.0 0.0ï300.0 % 

 

 

For high-performance operation, the parameters of the motor connected to the inverter 
output must be measured. Use auto tuning (bA.20 Auto Tuning) to measure the 
parameters before you run sensorless vector operation. To run high-performance 
sensorless vector control, the inverter and the motor must have the same capacity. If the 
motor capacity is smaller than the inverter capacity by more than two levels, control may 
be inaccurate. In that case, change the control mode to V/F control. When operating with 
sensorless vector control, do not connect multiple motors to the inverter output. 
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5.10.1 Sensorless Vector Control Operation Setting for 
Induction Motors 

To run sensorless vector control operation, set dr.09 (Control Mode) to 4 (IM 
sensorless), select the capacity of the motor you will use at dr.14 (Motor Capacity), 
and select the appropriate codes to enter the rating plate information of the motor. 

Code Input (Motor Rating Plate Information) 

dr.18 Base Freq Base frequency 

bA.11 Pole Number Number of motor poles 

bA.12 Rated Slip Rated slip 

bA.13 Rated Curr Rated current 

bA.15 Rated Volt Rated voltage 

bA.16 Efficiency 
Efficiency  
(when no information is on the rating plate, default values are 
used.) 

 

After setting each code, set bA.20 (Auto tuning) to 1 (All - rotation type) or 2 (All - 
static type) and run auto tuning. Because rotation type auto tuning is more accurate 
for 1[(All (Rotation type)] than 2[(All (Static type)], set 1[(All (Rotation type)] and run 
auto tuning if the motor can be rotated. 

Note 

Excitation Current 
A motor can be operated only after magnetic flux is generated by current flowing through 
a coil. The power supply used to generate the magnetic flux is called the excitation 
current. 
The stator coil that is used with the inverter does not have a permanent magnetic flux, so 
the magnetic flux must be generated by supplying an excitation current to the coil before 
operating the motor. 
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Sensorless Vector Control Operation Setting Details for Induction Motors 

Code and  
Features 

Description 

Cn.09 PreExTime 
Sets pre-excitation time. Pre-excitation is used to start the 
operation after performing excitation up to the motorôs rated flux. 

Cn.10 Flux Force 

Allows for the reduction of the pre-excitation time. The motor flux 
increases up to the rated flux with the time constant as shown in 
the following figure.  
 
To reduce the time taken to reach the rated flux, a higher motor flux 
base value than the rated flux must be provided. When the 
magnetic flux reaches the rated flux, the provided motor flux base 
value is reduced. 

 

Cn.11 Hold Time 

Sets the zero-speed control time (hold time) in the stopped position. 
The output is blocked after zero-speed operation for a set period 
when the motor decelerates and is stopped by a stop command. 

 

Cn.21 Out Trq. 
Comp. Gain at Low 

Spd 

Cn.21 mainly has an effect on the low-speed operations. For details, 

refer to p.147 in the 5.10.2 Sensorless Vector Control Operation 
Guide for Induction Motors. 

Cn.22 ScaleOut Trq. 
Comp. Gain 

Cn.22 is related to the torque load quantity that can mostly be 

produced by the inverter. For details, refer to p.147 in the 5.10.2 
Sensorless Vector Control Operation Guide for Induction 
Motors. 

Cn.23 Spd. Comp. 
Sub Gain 

Cn.23 mainly has an effect on the motor speed. For details, refer to 

p.147 in the 5.10.2 Sensorless Vector Control Operation 
Guide for Induction Motors. 
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Code and  
Features 

Description 

Cn.24 Spd. Comp. 
Main Gain 

Cn.24 mainly has an effect on the motor speed. For details, refer to 

p.147 in the 5.10.2 Sensorless Vector Control Operation Guide 
for Induction Motors. 

Cn.29 Spd. Comp. 
Gain at No-load 

Cn.29 mostly has an effect on the error level of the estimated 

frequency during no load. For details, refer to p.147 in the 5.10.2 
Sensorless Vector Control Operation Guide for Induction 
Motors. 

Cn.30 Spd. 
Response 

Adjustment Gain 

Cn.30 is the value that is mainly changed according to the load inertia. 

For details, refer to p.147 in the 5.10.2 Sensorless Vector Control 
Operation Guide for Induction Motors. 

Cn.53 Torque Lmt 
Src 

Select a type of torque limit setting, using the keypad, terminal block 
analog input (V1 and I2) or communication power. When setting 
torque limit, adjust the torque size by limiting the speed controller 
output. Set the retrograde and regenerative limits for forward and 
reverse operation. 

Configuration Function 

0 
KeyPad-

1 
Sets the torque limit with the keypad. 

1 
KeyPad-

2 

2 V1 
Sets the torque limit with the V1 input terminal of 
the terminal block. 

4 V0 
Sets the torque limit with the volume dial of 
keypad. 

5 I2 
Sets the torque limit with the I2 input terminal of 
the terminal block. 

6 Int 485 
Sets the torque limit with the communication 
terminal of the terminal block. 

8 FieldBus 
Sets the torque limit with the Fieldbus 
communication option. 

The torque limit can be set up to 200% of the rated motor torque. 

Cn.54 FWD +Trq 
Lmt 

Sets the torque limit for forward motoring operation.  

Cn.55 FWD ïTrq 
Lmt 

Sets the torque limit for forward braking operation. 

Cn.56 REV +Trq Lmt Sets the torque limit for reverse braking operation. 

Cn.57 REV ïTrq Lmt Sets the torque limit for reverse motoring operation. 

In.02 Torque at 
100% 

Sets the maximum torque. 
For example, if In.02 is set to 200% and an input voltage (V1) is 
used, the torque limit is 200% when 10 V is entered.  
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Gain value can be adjusted according to the load characteristics. However, use with 
caution because motor overheating and system instability may occur depending on the 
Gain value settings. 

5.10.2 Sensorless Vector Control Operation Guide for Induction 
Motors 

Problem 
Relevant 

Function Code 
Troubleshooting 

If the number of motor 
rotations drops due to 
the lack of torque 

Cn.22 Out Trq. 
Comp. Gain 

If there is a severe drop in the motor rotation to 
36 RPM or more, increase the Cn.22 Out Trq. 
Comp. Gain value in 10% units.  

If the motor rotation 
count error factor is 18 
RPM or greater even 
though there is a 
sufficient amount of 
torque.  

Cn.23 Spd. 
Comp. Sub Gain 
Cn.24 Spd. 
Comp. Main Gain 

Change the Cn.24 Spd. Comp. Main Gain 
value in 5% units. Refer to the load-rotation 
count gradient according to the Cn.24 Spd. 
Comp. Main Gain value below.  
Example: The gradient slants counterclockwise 
as the Cn.24 Spd. Comp. Main Gain value 
increases.  

 

Change the Cn.23 Spd. Comp. Sub Gain value 
in 5% units. Refer to the load-rotation count 
gradient according to the Cn.23 Spd. Comp. 
Sub Gain value below. 
Example: The gradient slants clockwise as 
Cn.23 Spd. Comp. Sub Gain value increases. 
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Problem 
Relevant 

Function Code 
Troubleshooting 

 

If torque is lacking due 
to a load increase in 
low speed (5 Hz or 
less) 

Cn.21 Out Trq. 
Comp. Gain at 
Low Spd 

If torque is lacking under low speed, increase 
the Cn.21 value in 5% units. 

If rotating in reverse 
direction due to a load 
increase in low speed 
(5 Hz or less) 

Cn.21 Out Trq. 
Comp. Gain at 
Low Spd 

If rotating in reverse direction due to a load 
increase in low speed, decrease the Cn.21 
value 5% at a time. 

If low speed (3 Hz or 
less) out-of-phase 
occurs because the 
inertia of load is high. 

Cn.30 Spd. 
Response 
Adjustment Gain 

Sometimes control is not possible under a low 
speed due to high load inertia. In this case, 
increase the Cn.30 value by 1 unit at a time. 

If motor rotation count 

error margin occurs 

during no load 

Cn.29 Spd. 

Comp. Gain at 

No-load 

If over 10 RPM of motor rotation count error 
occurs during no load operation, adjust the 
Cn.29 value by 0.01 unit at a time. 

If speed response is 
required 

Cn.30 
Spd.Response 
Adjustment Gain 

Although the speed response is improved the 
greater the Cn.30 value, speed control may 
become unstable. Excessive setup may cause 
an inverter trip. 
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5.11 Energy Buffering Operation (Kinetic Energy 
Buffering) 

When the input power supply is disconnected, the inverterôs DC link voltage 
decreases, and a low voltage trip occurs blocking the output. A kinetic energy 
buffering operation uses regenerative energy generated by the motor during the 
blackout to maintain the DC link voltage. This extends the time for a low voltage trip to 
occur, after an instantaneous power interruption. For the KEB feature to operate 
properly, bA-19 input power voltage parameter must be set to match the voltage of 
input power. 

Group Code Name Setting Setting Range Unit 

bA 19 
Input power voltage 
settings 

220/380 170ï480 V 

Cn 

77 Energy buffering selection 

0 None 

0ï2 - 1 KEB-1 

2 KEB-2 

78 Energy buffering start level 125.0 110.0ï200.0 % 

79 Energy buffering stop level 130.0 Cn-78ï210.0 % 

80 Energy buffering P gain 1000 1ï20000 - 

81 Energy buffering I gain 500 0ï20000 - 

82 Energy buffering Slip gain 30.0 0ï2000.0 % 

83 
Energy buffering 
restoration frequency 

10.0 0.0ï600.0 sec 

In 
65 ï
69 

Px terminal function setting 52 
KEB-1 
Select 

- - 
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Kinetic Energy Buffering Operation Setting Details 

Code and 
Features 

Description 

Cn.77 KEB 
Select 

Select the kinetic energy buffering operation when the input power 
is disconnected. If 1 or 2 is selected, it controls the inverter's output 
frequency and charges the DC link (inverter's DC part) with energy 
generated from the motor. Also, this function can be set using a 
terminal input. From the Px terminal function settings, select KEB-1 
Select, and then turn on the terminal block to run the KEB-1 
function. (If KEB-1 Select is selected, KEB-1 or KEB-2 cannot be set 
in Cn-77.) 
 

Configuration Function 

0 None 
General deceleration is carried out until a low 
voltage trip occurs. 

1 KEB-1 

When the input power is blocked, it charges the DC 
link with regenerated energy. When the input power 
is restored, it restores normal operation from the 
energy buffering operation to the frequency 
reference operation. KEB Acc Time in Cn- 83 is 
applied as the operation frequency acceleration time 
when restoring to the normal operation.  

2 KEB-2 

When the input power is blocked, it charges the DC 
link with regenerated energy. When the input power 
is restored, it changes from the energy buffering 
operation to the deceleration stop operation. The 
Dec Time in dr-04 is applied as the operation 
frequency deceleration time during the deceleration 
stop operation. 

 
[KEB-1] 
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Code and 
Features 

Description 

CON- 78

Px(FX)

DC Link 

CON- 79

(CON- 89)

 

KEB  

 

[KEB-2] 

CON- 78

Px(FX)

DC Link 

CON- 79

 KEB
(DRV- 04)

 
Cn.78 KEB Start 

Lev, 
Cn.79 KEB Stop 

Lev 

Sets the start and stop points of the kinetic energy buffering operation. 
The set values must be based on the low voltage trip level as 100% 
and the stop level (Cn.79) must be set higher than the start level 
(Cn.78). 

Cn.80 KEB P 
Gain 

The controller P Gain is for maintaining the voltage of the DC power 
section during the kinetic energy buffering operation. Change the 
setting value when a low voltage trip occurs right after a power failure.  

Cn.81 KEB I 
Gain 

The controller I Gain is for maintaining the voltage of the DC power 
section during the kinetic energy buffering operation. Sets the gain 
value to maintain the frequency during the kinetic energy buffering 
operation until the inverter stops. 

DC Link 
voltage 

Output 
frequency 

 
Start 
frequency 

  Operation 
restore  

(CON-89) 

KEB control 

DC Link 
voltage 

Output 
frequency 

Deceleratio
n stop  

(DRV-04) 

KEB control 

DC Link 
voltage 

Output 
frequency 

 
Start 
frequency 

  Operation 
restore  

(CON-89) 

KEB control 
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Code and 
Features 

Description 

Cn.82 KEB Slip 
Gain 

The slip gain is for preventing a low voltage trip due to load when the 
kinetic energy buffering operation start from blackout. 

Cn.83 KEB Acc 
Time 

Set the acceleration time of the operation frequency when it returns to 
normal operation from the energy buffering operation when the KEB-1 
mode is selected and the input power is restored. 

 

 

 The performance of KEB function may vary depending on the loads (capacity, inertia, 
etc...). You can set a KEB Gain value for better performances. 

 A low voltage trip may occur immediately after a power interruption if the load is too 
high or the load inertia is too low. In this case, you can improve the performance by 
increasing the KEB I Gain value or the KEB Slip Gain value. 

 If the motor vibrates or the current fluctuation increases after a power interruption, you 
can improve the performance by increasing the KEB P Gain value or lowering the KEB 
I Gain value. 

 

 

Depending on the duration of Instantaneous power interruptions and the amount of load 
inertia, a low voltage trip may occur even during a kinetic energy buffering operation. 
Motors may vibrate during kinetic energy buffering operation for some loads except 
variable torque load (for example, fan or pump loads). 
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5.12 Energy Saving Operation 

5.12.1 Manual Energy Saving Operation 

If the inverter output current is lower than the current which is set at bA.14 (Noload 
Curr), the output voltage must be reduced as low as the level set at Ad.51 (Energy 
Save). The voltage before the energy saving operation starts will become the base 
value of the percentage. Manual energy saving operation will not be carried out during 
acceleration and deceleration. 

Group Code Name Setting 
Setting 
Range 

Unit 

Ad 
50 

Energy saving 
operation 

1 Manual - - 

51 
Energy saving 
amount 

30 0ï30 % 

 

5.12.2 Automatic Energy Saving Operation 

The amount of energy saving can be automatically calculated based on the rated 
motor current (bA.13) and the no-load current (bA.14). From the calculations, the 
output voltage can be adjusted. 

Group Code Name Setting Setting Range Unit 

Ad 50 
Energy saving 
operation 

2 Auto - - 

 

 

If operation frequency is changed or acceleration and /deceleration is carried out by a stop 
command during the energy saving operation, the actual Acc/Dec time may take longer 
than the set Acc/Dec time due to the time required to return to the general operation from 
the energy saving operation. 
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5.13 Speed Search Operation 

This operation is used to prevent fault trips that can occur while the inverter output 
voltage is disconnected and the motor is idling. Because this feature estimates the 
motor rotation speed based on the inverter output current, it does not give the exact 
speed. 

Group Code Name Setting 
Setting 
Range 

Unit 

Cn 

70 
Speed search mode 
selection 

0 Flying Start-1  
- - 

1 Flying Start-2  

71 
Speed search operation 
selection 

0000* - bit 

72 
Speed search reference 
current 

150 80ï200 % 

73 
Speed search proportional 
gain 

100 0ï9999 - 

74 Speed search integral gain 200 0ï9999 - 

75 
Output block time before 
speed search 

1.0 0ï60 sec 

OU 
31 Multi-function relay 1 item 1

9 
Speed 
Search 

- - 
33 Multi-function relay 2 item** 

*Displayed as  on the Keypad. 

**G100C series models support Q1/EG open collector output terminal as a substitute 
for A2/C2 relay terminal 2 
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Speed Search Operation Setting Details 

Code and  
Features 

Description 

Cn.70 SS Mode 

Select a speed search type.  
 

Configuration Function 

0 
Flying  
Start-1 

The speed search is carried out as it controls 
the inverter output current during idling 
below the Cn.72 (SS Sup-Current) 
parameter setting. If the direction of the 
idling motor and the direction of operation 
command at restart are the same, a stable 
speed search function can be performed at 
about 10 Hz or lower. 
However, if the direction of the idling motor 
and the direction of operation command at 
restart are different, the speed search does 
not produce a satisfactory result because the 
direction of idling cannot be established. 

1 
Flying  
Start-2 

The speed search is carried out as it PI 
controls the ripple current which is generated 
by the counter electromotive force during no-
load rotation. Because this mode establishes 
the direction of the idling motor 
(forward/reverse), the speed search function 
is stable regardless of the direction of the 
idling motor and direction of operation 
command. However because the ripple 
current is used which is generated by the 
counter electromotive force at idle (the 
counter electromotive force is proportional to 
the idle speed), the idle frequency is not 
determined accurately and re-acceleration 
may start from zero speed when the speed 
search is performed for the idling motor at 
low speed (about 10ï15 Hz, though it 
depends on motor characteristics). 

 

Cn.71 Speed 
Search 

Speed search can be selected from the following 4 options. If the top 
display segment is on it is enabled (On), and if the bottom segment 
is on it is disabled (Off). 
 

Items Bit On Status Bit Off Status 

Keypad 
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Code and  
Features 

Description 

Type and Functions of Speed Search Setting 

Configuration 
Function 

bit4 bit3 bit2 bit1 

   V 
Speed search for general 
acceleration 

  V  Initialization after a fault trip 

 V   
Restart after instantaneous power 
interruption 

V    Starting with power-on 

 

 Speed search for general acceleration: If bit 1 is set to 1 and 
the inverter operation command runs, acceleration starts with 
speed search operation. When the motor is rotating under load, a 
fault trip may occur if the operation command is run for the 
inverter to provide output voltage. The speed search function 
prevents such fault trip from occurring.  
 

 Initialization after a fault trip: If Bit 2 is set to 1 and Pr.08 (RST 
Restart) is set to 1 (Yes), the speed search operation 
automatically accelerates the motor to the operation frequency 
used before the fault trip, when the [Reset] key is pressed (or the 
terminal block is initialized) after a fault trip. 

 Automatic restart after reset of a fault trip:  If bit 3 is set to 1, 
and if a low voltage trip occurs due to a power interruption but the 
power is restored before the internal power shuts down, the 
speed search operation accelerates the motor back to its 
frequency reference before the low voltage trip.  
 
If an instantaneous power interruption occurs and the input power 
is disconnected, the inverter generates a low voltage trip and 
blocks the output. When the input power returns, the operation 
frequency before the low voltage trip and the voltage is increased 
by the inverterôs inner PI control. 
 
If the current increases above the value set at Cn.72, the voltage 
stops increasing and the frequency decreases (t1 zone). If the 
current decreases below the value set at Cn.72, the voltage 
increases again and the frequency stops decelerating (t2 zone). 
When the normal frequency and voltage are resumed, the speed 
search operation accelerates the motor back to its frequency 
reference before the fault trip. 
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Code and  
Features 

Description 

 

 Starting with power-on: Set bit 4 to 1 and Ad.10 (Power-on Run) 
to 1 (Yes). If inverter input power is supplied while the inverter 
operation command is on, the speed search operation will 
accelerate the motor up to the frequency reference. 

Cn.72 SS Sup-
Current 

The amount of current flow is controlled during speed search 
operation based on the motorôs rated current. If Cn.70 (SS mode) is 
set to 1 (Flying Start-2), this code is not visible. 

Cn.73 SS P/I-Gain, 
Cn.75 SS Block 

Time 

The P/I gain of the speed search controller can be adjusted. If Cn.70 
(SS Mode) is set to 1 (Flying Start-2), different factory defaults based 
on motor capacity are used and defined in dr.14 (Motor Capacity). 

 

Note 

 If operated within the rated output, the G100 series inverter is designed to withstand 
instantaneous power interruptions within 15 ms and maintain normal operation. Based 
on the rated heavy load current, safe operation during an instantaneous power 
interruption within 15ms is guaranteed for 200 V and 400 V inverters (whose rated 
input voltages are 200ï230 VAC and 380ï460 VAC respectively). 

 The DC voltage inside the inverter may vary depending on the output load. If the power 
interruption time is longer than 15 ms, a low voltage trip may occur. 

 

 

When operating in sensorless mode for the load that works in free-run, the speed search 
function (for general acceleration) must be set for smooth operation. If the speed search 
function is not set, an overcurrent trip or overload trip may occur. 
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5.14 Auto Restart Settings  

When inverter operation stops due to a fault and a fault trip is activated, the inverter 
automatically restarts based on the parameter settings. 

Group 
Cod

e 
Name Setting 

Setting 
Range 

Unit 

Pr 

08 Selection of startup on trip reset 0 No 0ï1 - 

09 Number of automatic restarts 0 0ï10 - 

10 Auto restart delay time 1.0 0.0ï60.0 sec 

Cn 

71 Speed search operation selection - 0000*ï1111 bit 

72 Speed search reference current 150 80ï200 % 

73 Speed search proportional gain 100 0ï9999  

74 Speed search integral gain 200 0ï9999  

75 
Output block time before speed 
search 

1.0 0.0ï60.0 sec 

*Displayed as  on the Keypad. 

 

Auto Restart Setting Details 

Code and 
Features 

Description 

Pr.08 RST 
Restart, Pr.09 
Retry Number, 
 Pr.10 Retry 

Delay 

Only operates when Pr.08 (RST Restart) is set to 1 (Yes). The 
number of attempts to try the auto restart is set at Pr.09 (Auto Restart 
Count). If a fault trip occurs during operation, the inverter 
automatically restarts after the set time programmed at Pr.10 (Retry 
Delay). At each restart, the inverter counts the number of tries and 
subtracts it from the number set. Once the retry number count 
reaches 0, the automatic restart is not conducted. After an auto 
restart, if a fault trip does not occur within 60 sec, it will increase the 
restart count number. The maximum number of increase is limited by 
the number set for Auto Restart Count. 
 
If the inverter stops due to low voltage, emergency stop (BX), inverter 
overheating, or hardware diagnosis, an auto restart is not activated. 
At auto restart, the acceleration options are identical to those of 
speed search operation. Codes Cn.72ï75 can be set based on the 
load. Information about the speed search function can be found at 
5.13 Speed Search Operation on page 154. 
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[Example of auto restart with a setting of 2] 

 

If the auto restart number is set, be careful when the inverter resets from a fault trip. The 
motor may automatically start to rotate. 

5.15 Operational Noise Settings (Change of Carrier 
Frequency Settings)  

Group Code Name Setting Range Unit 

Cn 04 Carrier Frequency 
0.4kW~4.0kW 2.0~15.0 

kHz 
5.5kW~22kW 1.0~15.0 

 

Operational Noise Setting Details 

Code and 
Features 

Description 

Cn.04 Carrier 
Freq 

Adjust motor operational noise by changing carrier frequency settings. 
Power transistors (IGBT) in the inverter generate and supply high 
frequency switching voltage to the motor. The switching speed in this 
process refers to the carrier frequency. If the carrier frequency is set 
high, it reduces operational noise from the motor, and if the carrier 
frequency is set low, it increases operational noise from the motor. 
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Refer to the table below for the change of carrier frequency settings according to the 
load level, control mode, and capacity. 

Capacity 

Heavy Duty Normal Duty 

Setting Range 
Initial 

Value 

Setting Range 
Initial 
Value 

V/F S/L V/F S/L 

Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum 

0.4~4.0kW 2 15 2 15 
3 

2 5 2 5 
2 

5.5~22kW 1 15 2 15 1 5 2 5 

 

Note 

Factory default carrier frequency  

 Normal Duty: 2 kHz(Max 5 kHz) 

 Heavy load: 3 kHz(Max 15 kHz) 
 
G100 Series Inverter Derating Standard 

 G100 inverter is designed to respond to two types of load rates. Heavy load (heavy 
duty) and normal load (normal duty). The overload rate represents an acceptable load 
amount that exceeds rated load, and is expressed in a ratio based on the rated load 
and the duration. The overload capacity on the G100 series inverter is 150%/1min for 
heavy loads, and 120%/1min for normal loads. The current rating differs from the load 
rating, as it also has an ambient temperature limit. For derating specifications, refer to 
11.8 Continuous Rated Current Derating on page 326.  
 

 Current rating for ambient temperature at normal load operation. 

 

 

 Below shows the carrier frequency rated current guaranteed area according to the 
load. 

 

Inverter capacity Normal load Heavy load 

0.4~2.2kW-2/4, 4.0kW-4 2 kHz 6 kHz 

4.0kW-2, 5.5~7.5kW-2/4, 
11.0~22.0kW-2/4 

2 kHz 4 kHz 
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5.16 2nd Motor Operation 

The 2nd motor operation is used when a single inverter switch operates two motors. 
Using the 2nd motor operation, a parameter for the 2nd motor is set. The 2nd motor is 
operated when a multi-function terminal input defined as a 2nd motor function is turned on. 

Group Code Name Setting 
Setting 
Range 

Unit 

In 65ï69 
Px terminal 
setting options 

26 
2nd 
Motor 

0ï52 - 

 

2nd Motor Operation Setting Details 

Code and 
Features 

Description 

In.65ï69 Px 
Define 

Set one of the multi-function input terminals to 26 (2nd Motor) to display 
M2 (2nd motor group) group. An input signal to a multi-function terminal 
set to 2nd motor will operate the motor according to the code settings 
listed below. However, if the inverter is in operation, input signals to the 
multi-function terminals will not read as a 2nd motor parameter. 

Pr.50 (Stall Prevent) must be set first, before M2.28 (M2-Stall Lev) settings 
can be used. Also, Pr.40 (ETH Trip Sel) must be set first, before M2.29 
(M2-ETH 1min) and M2.30 (M2.ETH Cont) settings.  

 
Parameter Setting at Multi-function Terminal Input on a 2nd Motor 

Code and 
Features 

Description Code Description 

M2.04 Acc Time Acceleration time M2.16 Inertia Rt Load inertia rate 

M2.05 Dec Time Deceleration time M2.17 Rs Stator resistance 

M2.06 Capacity Motor capacity M2.18 Lsigma Leakage inductance 

M2.07 Base Freq Motor base frequency M2.19 Ls Stator inductance 

M2.08 Ctrl Mode Control mode M2.20 Tr Rotor time constant 

M2.10 Pole Num Pole number M2.25 V/F Patt V/F pattern  

M2.11 Rate Slip Rated slip M2.26 Fwd Boost Forward Torque boost 

M2.12 Rated 
Curr 

Rated current M2.27 Rev Boost Reverse torque boost 

M2.13 Noload 
Curr 

No-load Current M2.28 Stall Lev Stall prevention level  

M2.14 Rated 
Volt 

Motor rated voltage M2.29 ETH 1min 
Electronic thermal 1 
minute rating  

M2.15 Efficiency Motor efficiency M2.30 ETH Cont 
Electronic thermal 
continuous rating 
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Example - 2nd Motor Operation 

Use the 2nd motor operation when switching operation between a 7.5 kW motor and a 
secondary 3.7 kW motor connected to terminal P3. Refer to the following settings. 
 

Group Code Name Setting 
Setting 
Range 

Unit 

In 67 
P3 terminal function 
setting 

26 2nd Motor - - 

M2 
06 Motor capacity - 3.7 kW - - 

08 Control mode 0 V/F - - 

 
 

5.17 Commercial Power Source Transition 

Supply power transition is used to switch the power source for the motor connected to 
the inverter from the inverter output power to the main supply power source 
(commercial power source), or vice versa.  

Group Code Name Setting 
Setting 
Range 

Unit 

In 65ï69 
Px terminal setting 
options 

16 Exchange 0ï52 - 

OU 
31 

Multi-function relay 1 
item 

17 Inverter Line - - 

33 
Multi-function relay 2 
item* 

18 Comm Line - - 

* G100C filter series models support Q1/EG open collector output terminal as a 
substitute for A2/C2 relay terminal 2. 
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Supply Power Transition Setting Details 

Code and 
Features 

Description 

In.65ï69 Px 
Define 

When the motor power source changes from inverter output to main 
supply power, select a terminal to use and set the code value to 16 
(Exchange). Power will be switched when the selected terminal is on. 
To reverse the transition, switch off the terminal. 

OU.31 Relay 1 
ïOU.33 Relay 2 

This function sets the multi-function relay to the no. 17 inverter line and 
no. 18 comm line. Relay operation sequence is as follows. 

 

5.18 Cooling Fan Control 

This function turns the inverterôs heat-sink cooling fan on and off. It is used in 
situations where the load stops and starts frequently, or noise free environment is 
required. The correct use of cooling fan control can extend the cooling fanôs life. 

Group Code Name Setting 
Setting 
Range 

Unit 

Ad 64 Cooling fan control 0 During Run 0ï2 - 

 
Cooling Fan Control Detail Settings 

Code and 
Features 

Function 

Ad.64 Fan 
Control 

Configuration Function 

0 
During 

Run 

Cooling fan runs when the power is supplied to the inverter 
and the operation command is on. The cooling fan stops 
when the power is supplied to the inverter and the operation 
command is off. When the inverter heat sink temperature is 
higher than its set value, the cooling fan operates 
automatically regardless of its operation status. 
































































































































































































































































































































































