This operation manual is intended for users with basic knowledge of electricity and electric d
* LSLV-M100 is the official name for the M100 series inverters.

Thank you for purchasing LSIS inverter.
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Safety Information

Read andollow all safety instructions in this manual precisely to avoid unsafe operating conditions
property damage, personal injury, or death.

Safety symbols in this manual

A Danger

Indicates an imminently hazardous situation which, if not avoided, will resigiv@re injury or death

£\ Warning

Indicates a potentially hazardous situation which, if not avoided, could result in injury or deatt

@ Caution

Indicates a potentially hazardous situation that, if not avoided, could rasirioninjury orproperty
damage.

Safety information

A Danger

Do not open the cover of the equipment while it is on or operating. Likewise, do not oper.
inverter while the cover is opdaxposure of high voltage terminals or charging area to the
external environment may result in an eleaiock.Do not remove any coveostouch the
internal circuit boardéPCBs) or electricalcontacts on the product when the power is on or
during operationDoing somay result in serious injyrdeath, or serious property damage.
Do not open the cover dig equipment even when the power supply to the inverter has be
turned off unless it is necessary for maintenance or regular inspection. Opening the cove
result in an electric shock even when the power supply:. is off

The equipment may hold chargedgceafter the power supply has been turnedse a multi
meter to make sure that there is no voltage before working on the inverter, motor or motc

£\ Warning
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Safety Information

This equipment must be grounded for safe and proper operation.

Do not supply power to a fauligverter. If you find that the inverter is faulty, disconnect the
power supply and have the inverter pssienally repaired.

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

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

Do not operate the inverter with wet hands. Doing so may nesiédtric shock.

Check theprotectiondegree of circuits and equipments used in the inverter degree of circuit prot

and the degree of equipment protection.

The following connection terminals and components are electrical protection class 0 Tegices.

circuitis protected by the essential insulation and elettockmay occur if the insulation is done

improperly. The same protection measures for electric cables must be taken when the using o

the following compornents, or when you ceara cable to the following terminals or components.

- Multi-function terminals: A1P3, PAAdvanced/O), P5 (Advanced/O), CM

- Analogterminalinputs and outputs: VR, V1, [Advanced/O), AO, CM

- Other terminal block connectors: (@tandard/O), EG (Standard/O), 24, Al, B1, C1A2
(Advanced/O), C2(Advanced/O)

- Cooling fan

This invertelis aprotectionclass 1 product.

@ Caution

Do not modify the interior workings of the inverter. Doing so will void the warranty.

The inverter is designed f8fphase motor operation. Do not use the inverter to operate a single
motor.

Do not place heavy objects on top of electric cables. Doing so may damage the cable and resi
electric shock.
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Safety Information

Note

Maximum allowed prospective shaitcuit current at the input power connection is defined in IEC
604391 as 100 kA. Dependiran the selected MCCB, the LSIM100 Series is suitable for use in
circuits capable of delivering a maximum of 100 kA RMS symuoatamperes at the drive's maximun
rated voltage. The following table shows the recommended MCCB for RMS symmetrical ampere:

Remarque

Le courant maximumdecowti r cui t pr ®sum® autori s® au cc
dans la norme IE 604391 comme égal a 100 kA. Selon le MCCB sélectionné, la série #8100 peut
étre utilisée sur des circuits pouvant fournir un courant RMS symétrique de 100 kA maximum en ¢
a la tension nominale maximale du variateur. Le tableau suivant ineliyli@CB recommandé selon le
courant RMS symétrique en amperes.

V\V/glrt'gg UTEL00(E/N) UTS150(N/HIL) ABS33c ABS53c ABS63c ABS103c

240V(50/60Hz)| 50/65 kA | 65/100/150 kA| 30 kA 35 kA 35 kA 85 kA
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Quick Reference Table

Quick Reference Table

The following table containsituations frequentlgncountered by users while working with inverters.
Refer to the typical and practical situations in the table to quickly angleasile answers tgur
guestions.

Situation Reference

| want to configure the inverter to stageratingas sooras thepower source is applie p84

| want to configure the mot@& parameters. p193

p.217
What are the recommended wiring lengths? p.23

Something seems to be wrong with the inventehe motor.

The motor is too noisy. p.130

| want to apply PID control on my system. pl21

What are the factory default settings for miultiction terminals? %ZT%:;

| want to review recent fault trip and warning histories. p.156

p68,
| want to change the invereoperation frequency using a potentiometer. p.69
p70

| want to install a frequency meter using an analog terminal. p.142

| wantto monitor the supply current to motor. 5%71

| want tooperate the inverter using a misitep speed configuration. p.78

The motor runs too hot. p.159

The inverter is too hot. p161

The cooling fan does not work. p.150

| want to change the items that are monitored oketiead. p.232

| want to operate the inverter using a rrstiip speed configuration. pa151
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Preparing the Installation
| I
1 Preparing the Installation

This chapter provides details on product identification, part names, aastaltation and cable
specifications. To install the inverter correctly and safely, carefully read and follow the instructions.

1.1 Product Identification

The MLOO Inverter is manufactured in a range of product groups based on drive capacity and power
sourcespecifications. Product name and specifications are detailed on the rating plate. The illustration
on the next page shows the location of the rating plate. Check the rating plate before installing the
product and make sure that the product meets youreeagrits. For more detailed product
specifications, refer t2.1Input and Output Specificatian page234

Note

Check the product name, open the packaging, anddnéimrmthat the product is free from defects.
Contact your supplier if you have any issues or questions about your product.
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LSLV0022M100-1EOFNS|

INPUT  200-240V 1 Phase 50/60Hz
10.0A

OUTPUT O0-inputV 1Phase 0.01-400Hz
3.8kVA
Ser. No 55025310146
Inspected by D. K. YU
KCC-REM-LSR-XXXXXXX

LSLV 0022 M100 - 1EOFNS

Motor capacity

0001 - 0.1kW
0002 - 0.2kW
0004 - 0.4kW
0008 - 0.75kW
0015 - 1.5kW
0022 - 2.2kW

Series name

Input voltage

1 - Single phase 200V-240V

Keypad
E - LED Keypad

UL Type

O - UL Open Type

EMC filter

F - Built-in EMC fil(C2)

Reactor

N - Non-Reactor

110

S - Standard
A - Advanced
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1.2 Part Names

The illustratiorbelow displays part names. Details may vary between product groups.

0.1~0.2 KW(Single Phase)

Top cover
(Optional) &£

Inverter body —

Keypad —

Volume key

Control terminal block

Front cover

0.4~0.75 kW(Single Phase)
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Top cover ———e
(Optional)

Inverter body

Keypad ’@

Volume key

|aa

Control terminal block

Front cover
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1.5~2.2 kW(Single Phase)

Top cover ———=o
(Optional)

Inverter body —;

Keypad —;

Volume key

aa

Control terminal block

° Front cover
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1.3 Installation Considerations

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

ltems Description
Ambient Temperatur® |14i 122F (-10i50 )
Ambient Humidity 95% relative humidity (no condensafjon

Storage Temperature |-4i 149F (120065 )

Environmental Factors | An environment free froroorrosive oflammable gases, oil residue or dus
Altitude/Vibration Lower than 3,280 ft1,000 m)above sea level/less than (938 m/sed)

Air Pressure 70~106kPa

1) The ambient temperature is the temperature measured at aidiotr from the surface of the inverter.

oo

=
\’\2
/
oo
%@D
4
=

O Caution
Do not allow the ambient temperature to exceed thealilmrange whileoperating the inverter.
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1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

Theinverter mustbenst al l ed on a wall that can suppo

The location must be free from vibration. Vibration can adversely affect the operation of the
inverter.

The inverter can become very hot during operation. Install the inverter on a surfad@dhat is
resistant or flameetardant and with sufficient clearance around the inverter to allow air to
circulate. The illustrations below detail the required installation clearances.
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Preparing the Installation
| '
Ensure sufficient air circulation is provided around the inverter wigimstalled. If the inverter
is to be installed inside a panel, enclosure, or cabinet rack, carefully consider the position of the

inverterods cooling fan and the ventilati on
transfer the heategerated by the operation of the inverter.
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Preparing the Installation

If you are installing multiple inverters in one location, arrange them side by side and remove their
top covergoptional) The top covers MUST be removed for digeside installations. Use a flat
head scrdriver to remove the top covers.

Keep the distance betweenertersat least 0.4 0 .
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Preparing the Installation
| '

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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4" minimum
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Preparing the Installation

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 toassist you with cable selection.

@ Caution

Wherever possible use cables with the largest-smt®dnal area for mains power wiring, to ensui
that voltage drop does not exceed 2%.

Use copper cables rated for 600V, 75or power terminal wiring.
Use copper cabs rated for 300V, 75 for control terminal wiring.

Ground Cable and Power Cable Specifications

Ground Power I/O

Load (kW)

U/NIW

35 12 2 2 14 14

Single Phase | 0.4
200V 0.5
15
2.2

35 12 35 35 12 12

Signal (Control) Cable Specifications

Signal Cable
Without Crimp Terminal Connectors | With Crimp Terminal Connectors

Terminal (Bare wire) (Bootlace Ferrule)

mm?2 AWG | mm?2 AWG

P1~B5/CMNRN1/12/
AOQIQL/EG/24) 0.75 18 05 20
A1/B1/CUA2/C2V 1.0 17 15 15

1) Thereareno P4, P5, 12, A2, and C2 terminals on the standard /O, andhtbareQ1 and EG termitgon
the Advanced I/O. For more details, refe2 ®Cable WiringStep 4Control TerminaWViring on page24.
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Installing the Inverter

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 methiadse followed to install the product correctly.

Installation Flowchart

The flowchart lists the sequence tddlowed duringinstallation. The steps cover equipment
installation and testing of the product. More information on each step is referetieestéps.

[ Product Identification (1.1 Product Identification) ]

)
——

Select the Installation Location (1.3 Installation Considerations)

[ Mounting the Inverter (2.1 Mounting the Inverter ) ]
( Wiring the Ground Connection (2.2 Cable Wiring) ]

‘ Power and Signal Wiring (2.2 Cable Wiring) ’

[ Post-Installation Checks ]
[ Turning on the Inverter ]
‘ Parameter Configuration (3.2 Learning to Use the Keypad) ]
[ Testing ]
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Installing the Inverter
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Basic Configuration Diagram

The reference diagram below shows a typical system configuration showing the inverter and
peripheral devices.

Prior to installing the inverter, em® that the product is suitable for the application (power rating,
capacity, etc). Ensure that all of the required peripherals and optional devices (resistor brakes,
contactors, noise filters, etc.) are available. For more details on peripheral defécés nit:

mm (inches)

Peripheral Devicesn page239

@ (C—T=—=T"9

Power source Input Side [ Output side
j =
e m ................... ............................................
' v,
Circuit Magnetic AC reactor
breaker contactor (Optional)
OR (Optional)
Motor circuit
breaker

@ Caution

Figures in this manual are shown with covers or circuit breakers remaslenihi@ more detailed vie
of the installation arrangements. Install covers and circuit breakers before operating the inverte
Operate the product according to the instructions in this manual.

Do not start or stop the inverter using a magnetic contattalled on the input power supply.

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

High levels of current draw duringpweron can affect the system. Ensure that correctly rated circ
breakers are installed to operate safely during powsituations.

Reactors can be installed to improve the power factor. Note that reactors may be installed with
(9.14 m) from tle power source if the input powerl0 times over the inverterpower. Refer t62.5
Fuse and Reactor Specificatianms page239and carefully select a reactor that meets the equipme
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2.1 Mounting the Inverter

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 i mpefdwvung the cooling fands ai

Select a wall or panel suitable to support the installation. Ref2t3&xternal Dimensions (IP 20
Typelonpag37and check the inverteroés mounting br e

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

2 Dirill the two upper mounting bolt holes)dthen install the mounting bolts. Do not fully tighten
the bolts at this time. Fully tighten the mounting bolts after the inverter has been mounted.

o
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Installing the Inverter

3 Mount the inverter on the wall or inside a panel using the two upper bolts, and then fully tighten
the mounting bolts. Ensure that the inverter is placed flat on the mounting surface, and that the
installation surface can securely support the weight of the inverter.
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Installing the Inverter

Note

The quantity and dimensions of the mounting brackets vary based on fraiRefsizéol2.3External
Dimensions (IP 20 Typen page237for detailednformation about your model.

Q@ Caution

Donottransportthenver ter by I ifting with the inv
tip over if covers break, causing injuries or damage to the product. Always support the inverte
the metal frames when moving it

Use arappropriate transport meith that is suitable for the weight.

Do not install the inverter on the floor or mount it sideways against a wall. The inverter MUST
installed vertically, on a wall or inside a panel, with its rear flat on the mounting surface.
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Installing the Inverter
| '
2.2 Cable Wiring
Remove the control terminal coyand 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 bloks.

@ Caution

Install the inverter before carrying out wiring connections.

Ensure that no small metal debris, such as wireftajtremain inside the inverter. Metal debris in tt
inverter may cause inverter failure.

Tighten terminal screws to their speciftectjue. Loose terminal block screws may allow the cable
disconnect and cause short circuit or inverter failure. Rel&.&3erminal Screw Specificatian
page240for torque specifications

Do not place heavy objects on top of electric cables.\Ha&agects may damage the cable and resu
electric shock.

Theinverted s  pisosupelied by the supply grounding system. The TT, TNyrddicornergrounded
systensarenot suitable fothis inverter.

The inverter may generate direct curterthe n v e s progectivie ground cable. Orijype BResidual
Current Device (RCD or Residual Current Monits(RCM) can be installed.

Use cables with the largest cr@sxtional area, appropriate for power terminal wiring, to ensure tl
voltage drop does nekceed 2%.

Use copper cables rated at 600V, 7%or power terminal wiring.

Use copper cables rated at 300V, 7%or control terminal wiring.

Connect the control terminals separately from the power terminal wiring gudtgttialcircuit (200
V relay sguence circuit).

Ensure that therareno control terminal shabr improper wiringControl terminal shostor improper
wiring may damage the inverter or cause malfunction.

Use a shielded cable while making wiring connections atthieolterminal Unshielded cables may
causdhe inverteto malfunction due to interference. UseSTP cabléf ground connections must bt
installed.

If you need to ravire the terminals due to wiringlated faults, ensure that the inverter keypad dis|
is turned off andhe charge lamp under the front cover is off before working on wiring connectiol
The inverter may hold a high voltage electric charge long after the power supply has been turn
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Installing the Inverter

SteplFront Cover, Control Terminal Cover and Cable Guide

The frort cover must be removed to install cables.

1 Slide the front covaedownwardwhile pressing and holding the upenter part of the cover.

2 Remove the cover by lifting itpwardfrom the bottom and moving it away from the front of the
inverter.

Note

If you have installed the remote keypad, remove the plastic cover uniderdhrght part of thecontrol
terminal cover, and then connect the remote keypad signal to-#ftedRdnector.
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Installing the Inverter

Step2 Ground Connection

Removethe control terminal coveand hen follow the instructions below to install the ground
connection for the inverter.

3 Locate the ground terminal and connect an appropriatelygatedd cable to the terminals.
Referto 1.5CableSelectioron pagél to find the appropriate cable specification for your
installation

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

Note

Class 3 groundinig required Resistance to ground mustde 1 0 0 q .
£\ Warning

Install ground connections for the inverter and the motor by following the correct specifications to «
safe and accurate operation. Using the inverter and the motor without the specified grounding cor
may result in electric shock.
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Step3Power 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 cablescéstemeet or exceed the specificatiors. BCableSelection

on pagél before installing them.

@ Caution

Tighten terminal screws to their specified torque. Loose terminal screws may allow the cables
discomect and cause short circuit or inverter failure. Over tightening terminal screws may dar
terminals and cause short circuits and malfunctions.

Use copper cables rated for 600V, 750r power terminal wiring.
Use copper cables rated for 300V, 7%or control terminal wiring.

Whenmaking wiring connections at the poweminak, do not make a{wiredconnection to a
single terminal.

Power supply cables must be connected to taeR terminals. Connecting power cables to the
V, and Wierminals will cause internal damage to the inverter. Connect motors to the U, V, and
terminals. Phase sequence arrangement is not necessary

@ Attention

Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent gesvc
courtscircuitset des dysfonctionnements. Ne pas trop serrer la vis, car cela risqué
déendommager | es b or noecsits e des dydonchonnemediilisee
uniquement des fils de cuivre avec une valeur nominale de 600 V, @éur le éblage dea
borne dbéali mentati on, et paureeblageld leeborne de o
commande.

Ne jamais connecter deux cables a une borne lors du cablage de l'alimentation.

Les c©bl ages de | 6 al recomectesatxibas®, T.Réucanexion
aux bornes U, V et W provoque ddoitétrelomm
raccord® aux bornes U, V et W.néceksbamer r an
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0.1~0.2 KW (Single Phase)
EEEEINEEEEIE) \
R_T (U VvV wpHotor

=

D W

1-phase AC Input Motor

=

0.4 0.75 KW (Single Phase)

1-phase AC Input Motor
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Installing the Inverter

Power Terminal Labels and Descriptions

Terminal Labels Name Description

R/T AC power input terminal | Mains supply AC power connections.
B1/B2(1.5kW~2.2kW) Brake resistor terminals | Brake resistor wiring connection

UNW Motor outputterminals 3-phase induction motor wiring connectio
Note

Use STP (Shielded Twisted Paigbles to connect a remotely located motor with the inverter.
not use 3 core cables
Ensure that the total cable length does not exceed 1651} (50m

Long cable runs can cause reduced motor torque in low frequepticatqns due to voltage drop.
Long cable runs also increase a circuwitt
current protection devices or result in malfunction of equipment connected to the inverter.
\oltage drop is calculated by ogithe following formula:

Vol tage Drop (V) = [&dd3 X cable resist
Use cables with the largest possible cezsstional area to ensure that voltage drop is minimized
long cable runs. Lowering tlvarrier frequency and installing a micro surge filter may also help-
reduce voltage drop.

Allowed Carrier Frequency | <15 kHz <5 kHz <25KkHz

£\ Warning

Do not connect power to the inventetil installation has been fully completed and the inverter is rea
be operated. Doing so may result in electric shock.
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Installing the Inverter

@ Caution

Power supply cables must be connected to taedR terminals. Connecting power cablestier
terminals will damage theverte.
Use insulated ring lugs when connecting cabl&TandU/V/W terminals

The inverte@ power terminal connections can cause harmonics thahtedgrewith other
communicatiordevices located near to the inverter. To reduce interferencesthkation of noise
filters or linefilters may be required.

To avoid circuit interruption or damaging connected equipment, do not instaligahaseed
condensersurge protectigror electronic noisélters on the output side e inverter.

To avoid circuit interruption or damaging connected equipment, do not install magnetic cootact
the output side of the inverter.

Step 4Control Terminal Wiring

The illustrations below show the detailaglout of control wiring terminals, and control board
switches. Refer to the detailed information provided belahi&CableSelectioron pagell before
installing control terminal wiring and ensure ttrag cables used meet the required specifications.

|

0Odgd
swi | (UJ (OO

24 P1 P2 P3CM
Un:> 00000
N ) BBIEdE A
NNNNNN ///L
ced B8 ‘m

Connector

<Standard 1/0>
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Installing the Inverter

SW2

swr | | U

P2 P3 P4 P5CM
go0oo0agaog
VR V1 12 AOCM
0000

!

Connector

<Advanced|/O>

Control Board Switches

Switch | Description

Swi NPN/PNP mode selection switch

SW2(Advanced I/O) | Analog voltage/current input terminal (12) selection switch
SW3(Advanced I/O) | Terminatingresistorselection swch

Connectors

Connector | Description
Connection of the remote keypad, Smart Copier, or RS 485 communicatior
(Advanced 10)

Connector
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Multi-function input

Analog input

Multi-function input

407

Analog input

—

% | LSS

-

A% Analog output

Q
=

e

Remote

<Standard I/O>

NPN  PNP

dFEA3IR

2

SnV3

ON OF
Terminating resistor

RM5
Remote/
485Com

<Advanced 1/O>

24V Power

Open collector output

Relay output

Analog output

24V Power

Relay output

Relay output




Installing the Inverter

Input Terminal Labels and Descriptions

Function Label Name ' Description
Configurable for multfunction input terminals. Factory
default terminals and setup are as follows
P1: Fx
Multi- PI PS5 Multi-function P2: Rx
function Input1i 5 P3: Energency stop trip
term_inal . P4: Fault res€¢RESET)
configuration P5:Jog operation commartdOG)
(P1i P3 are available f@tandard 1/0.)
cM Common Common terminal for analog terminal inputs and
Sequence outputs.
Used to setup or modify a frequency reference via
Potentiometer | @nalog voltage arurrent input.
VR frequency Maximum \oltage Output: 12V
reference input Maximum Current Output: 100mA,
Potentiometer:i5 k q
\oltage input for | Used to setup or modify a frequency reference via
Vi frequency analog voltage input terminal.
Analog input reference input Unipolar: G 10V (12V Max.)
configuration Used to setup or modify a frequency referencemidog
voltage or current input terminals.
\oltage/current | Switch between voltage (V2) and current (12) modes
12 input for using a control board switch (SW2).
I(;i‘;vanced frequency \ MOd_e L
reference input Unipolar. Gi 10V (12V Max.)
| Mode :

Input current 4 20mA
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Installing the Inverter

Output/Communication Terminal Labels and Descriptions

Function Label Name ' Description

Used to send inverter output informatioreigerral
devices: output frequency, output curreatput
voltage, or a DC voltage.

Analog output | AO \oltage Output Output voltagedi 10V

Maximum output voltage/curreriO v, 10mA
Factory default outpuOutput frequency

Q1 . .
Multi-functional
%?ndard (open collector) DC 26V, 100mA or less
ES? dard | Common Common groundontact for an open collectavith
|(/ O‘;‘” ar external power sourge
24 E())(tvsé?zloi?c\é Maximum output current: 50 mA

Sends out alarm signal
Digital output features are activated (AC 250¥A; DC 30V < 1A).
AL/C1/B1 | Fault signal outpu AFault condition: A1 and C1 contacts aaanected
(B1 and C1 open connection)
ANormal operation: B1 and C1 contaatsconnectec
(Al and C1 open connection)
Sends out alarm signals when itheertei® safety

A2/C2 features are activatédC 250V <1A, DC 30V < 1A).
(Advanced | Faultsignaloutput Fault condition: 2 and @ contacs areconnected
I/0) Normal operation: 2and @ contactsareopen
connection
Remote keypad |Used to send or receive the remote keypad (optiot
signal line signals.

S ol R4S RS485 signal line| Used to send aeceiveRS485 signals. Refer ®RS

(Advanced 1/0) | 485 Communication Features pagel7l
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Installing the Inverter

Preinsulated Crimp Terminal Connectors (Bootlace Ferrule)

Use preinsulated crimp terminal connectors to increase reliability of the control terminal Refeg.
to the specificationiselow to determine the crimp terminals to fit various cable sizes.

Cable Spec. Dimensions (inches/mm

ANG  mm? \ L* ‘ = ‘ d1 D Manufacturer
CE002506 0.4110.4{0.24 /6.0
CE002508 26 | 0.25 0.4912.410.32/8.0 0.04/1.1 |0.10/2.5 |JEONO

(Jeono Electric,

CE005006 22 | 0.50 |0.4702.0[024/6.0 |0.05/1.3 |0.125/32 http:/Avww.jeono.com/

CE007506 20 | 0.75|0.4712.0]024/6.0 |0.06/1.5 |0.138.4

* |fthe length (L) ofthecrimp er mi nal s exceeds 0.50 (12covemmaynotaft er
close fully.

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

@ Caution
Ensure that there is no debris entered inside the inverter.
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Note

While making wiring connections at the control terminals, ensure that the total cable length dc
exceed 165ft (50m).

Ensure that the length afiy safety related wiring does not exceedfiL.(BD m).

Ensure that the cable length betweeenaotekeypad and the inverter does not exceéfl 3.04m).
Cable connections longer thanfiL(8.04m) may cause signal errors.

Use ferrite material tprotect signal cables from electr@agnetic interference.

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

When making conbl terminal cable connections, use a smaltifascrew driver (0.1in wide
(2.5mm) and 0.015in thick (0.4mm) at the tip).

0.1"orless .\

i 0.015"or less
£\ Warning

When making control terminal cable connections, ensure that the itsvpdeser is turned off.

Step 5 PNP/NPN Modéelection

TheM100 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 inforraatfor detailed applications.
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PNP Mode (Source)

Select PNP using the PNP/NPN selection switch (SW1). Note that the factory default setting is NPN
mode. CM is the comon ground terminal for all analog inputs at the terminal, and P24 is 24V
internal source. If you are using an external 24V source, build a circuit that connects the external
source {) and the CM terminal.

P24

¢ [

NPN PNP

!
=

'CMJ7

P1(FY)

&

—O O

P!

——Q O—0 P2RXQ

NPN Mode (Sink)

Select NPN using the PNP/NPN selection switch (S@)is the common ground terminal for all
analog inputs at the terminal, and P24 is 24V internal source.

P24
= [
Fam CM
) C VWA

O
PI{FX}

ra
N

O
o

—0 O—CQ P2(RX)
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Step 6Disabling the EMC Filter for Power Sources with Asymmetrical Grounding

An EMC filter prevents electromagnetic interference by reducing radio emissions from the inverter.
EMC filter use is not always recommended, as it incrdagkage current. If an inverter uses a power

source with an asymmetrical grounding connection, the EMC filter MUST be turned off.

Asymmetrical Grounding Connection

R(L1) RL1)
One phasg Interrrgchate
of a delta grounding
connection point on one
is phase of a
grounded _
connection L
T(L3) — T(L3)
R(L1)
g R(LT)
The end of A3-phase |[S(L2) —
a single connection -
phase is without (L2)
grounded grounding | T(_3)
B :2 T(L3)
A Danger

Do not activate the EMC filter if the inverter uses a power source with an asymmetrical ground
structure, for example a grounded delta connection. Personal injury or death by electric shock

result.

Wait at least 10 minutes before opening the camaiexposing the terminal connections. Before
starting work on the inverter, test the connections to ensure all DC voltage has been fully discr
Personal injury or death by electric shock may result
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Installing the Inverter

Before using the inverter, confirmthe powgpqul y 6s grounding system.
power source has an asymmetrical grounding conneCtimtk the location of the EMfter on/off

screw andttachthe plastic washeo the screvunder thecontrolterminal block.

Steel bolt | Steel bolt =+ Plastic washer

1 1 ©

EMC ON EMC OFF

Step7 Reassembling the Cover

Re-assemble the cover after completing the wiring and basic configuration.

LSis | »




Installing the Inverter

2.3 Postlnstallation Checklist

After completing the installation, check the items in the following table to mak#natitiee inverter
has been safely and correctly installed.

Items Check Point Result
Installation Is the installation location appropriate?
) Does the environmenmteet he i nverter 6s
Location/Power = ~ -
e Does the power source match itheerteiis rated input?
I/O Verification - ~
Is the inverterés rated ou

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

Are the power source cables correctly connected to the R/S
terminals of the inverter?

(Caution: connecting the power source to the U/NV/W terming
may damage the inverter.)

Are the motor output cables connected in the correct phase
rotation(U/V/W)?

(Caution: motors will rotate in reverse direction if three phas
cables are not wired in the correct rotation.)

Are thecables used in the power termioahnectiongorrectly
rated?

Is the inverter groundembrrectly?

Are the power terminal screws and the ground terminal scre
tightenedo their specifiedorques?

Are the overload protection circuits installeatrectlyon the
motors (if multiple motorare run usingne inverter)?

Is the inverter separated from the power source by a magne
contactor (ifabraking resistor is in use)?

Are advancegphase capacitgrsurgeprotectionand
electromagnetic interferentiktersinstalledcorrectly?
(These devices MUST not be installedtibe output side of the
inverter.)

Power Terminal
Wiring
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ltems Check Point Result
Are STP (shielded twisted pair) cables used for control term
wiring?

Is the shielding of the STP wiring properly grounded?

If 3-wire operation is required, are the mifilthction input
terminals defined prior to thiestallation ofthe control wiring
connection®

Are the control cables properly wired?

Are the control terminal screviightenedo their specified
torques?

Is the totatablelength ofall control wiring< 165ft (100m)?

Is the total length of safety wiring100ft (30 m)?

Control Terminal
Wiring

Are optioral cards connected correctly

Is there any debrieft inside the inverter?

Are any cablesontactingadjacent terminalgreating gotential
short circuitrisk?

Are the control terminalonnectionseparated from the power
terminalconnection®

Havethe capacitors been replaced if they have eegsefor >
2 years?

Has the fan been replacéd has been in use for > 3 years?
Hasa fusebeeninstalled for the power source?

Are the connection® themotor separated from other
connection®

Miscellaneous

Note

STP (Shielded Twisted Pair) cable baghly conductiveshieldedscreen around twistedblepairs. STP
cables protect conductors fraectromagnetic interference.
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2.4 Test Run

Atfter the posinstallation checklist has been completed, follow the instructions below to test the
inverter.

1 Turn onthe power supply to the inverter. Ensurettiezakeypad display light is on.
2 Select the command source.
3 Seta frequency reference, and then check the following:

If V1 is selecteds the frequency reference soudszes the reference change accordiriggo
inputvoltageatVR?
If 12 (V)V is selecteas the frequency reference souisghe voltage/current selector switch
(SW2)V set to voltage?
If 12 (V) Vis selected as the frequency reference source, does the reference change according
to the input voltage at VR?
If 12 (1) ¥ is seleted as the frequency reference source, is the voltage/current selector switch
(SW2 Y set to current?
If 12 (1) ¥ is selected as the frequency reference source, does the reference change according to
the input current?

4  Set the acceleration and deceleratime

5 Startthe motor and check the following:

Ensureghat the motor rotates the correctlirection (refer to the note below).

Ensure that the motor accelerates and decelerates according to thessahtirtigat the
motor speed reaches thequency reference.

1) Available only for models equipped with advanced I/O.
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Verifying the Motor Rotation

1 Onthe keypad, set the drv (Frequency reference source) code in the Operation group t
(Keypad).

2  Setdrequency reference.
3  Press the [RUN] key. Motatartsforward operation.

4 Obseret h e grotdtian frodn the load sicend esure that the motaotates
counterclockwise (forward).

Forward operation

@ Caution

Check the parameter settings before running the inveaiemmeter settings may have to be adjus
depending on the load.

To avoid damaging the inverter, do not supply the inverter with an input voltage that exceeds
voltage for the equipment.

Before running the motor at maximum speed, confimthemobs r at ed capac
used to easily increase motor speed, use caution to ensure that motor speeds do not accider
the motordés rated capacity.
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| I
3 Learning to Perform Basic Operations

This chapter describes the keypad layout and functions. It also introduces parameter groups and code
required to perform basic operations. The chapter also outlines the correct operation of the inverter
before advancing to more complex applications. Examples are provided to demonstrate how the
inverter actually operates.

3.1 About the Keypad

The keypad is composed of two main componitite 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 list display part names and their functions.

No. Name | Function
. Displays current operational status and parameter
/-Segment Display infoFr)m)alltion. P P
SET Indicator LED flashes during parameter configuration.

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

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

REV Indicator LED turns on (steady) during reverggeration.

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

oisier Y, oy YU Desley YU Oeper Y
o 0 A A - K ) u
{ 1 P B I3 L X V
£ 2 r C X M He W
= 3 o D " N L X
S - T T - R
- 5 = F xd P = Z
A 6 4 G f Q y 0 (bit)
F 7 - H P R ! 1 (bit)
H 8 3 ! g s i i
= 9 _l J r T i i
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3.1.2 Operation Keys

Thef ol l owing table |ists the names and functi
Key \ Name Description
RUN [RUN] key Used to run the inverter (inputs a RUN command).
STOP [STOP/RESET] | STOP:stops the inverter.
RESET key RESET: resets the inverter following fault or failure conditi

Switch between codes, or to increase or decrease param
ANV | [ zheyl Chey | s,

4
[=)
g
m

[MODE/SHIFT] | Switch between groups, or to move the cursor during
key parametesetup or modification.

:
T

Used to enter the parameter setting mode, apply the set
ENT [ENTER] key |parameter, and enter the operation information screen frol
fault notice screen when a fault occurs.

[Volume]key |Used to set the operation frequency.
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3.1.3 Control Menu

The M100 inverter control menu uses the following groups.

Group Display Description

Operation - Configures basic parameters for inverter operation.
Drive ‘ Configures parameters foasic operations. These include j¢
(Drive) o operation, torque boost, and other parameters.
Basic Y Configures basic parameters, including mostated
(Basic) =0 parameters and mublitep frequencies.
Advanced B, Configure acceleration or deceleratfatterns and to setup
(Advanced rod frequency limits.
Control - Configures functions such as carrier frequency or speed
(Control) It search.
Input Terminal ) Configures input terminatelated features, including digital
(Inpuf) B multii functional inputs and analdagputs.
Output Terminal Ty Configures output termiriaklated features such as relays ¢
(Outpu Lo analog outputs.
Communication Configures communication features for-B& or other
(Communication 4 communicéon options.

- Available only for models equipped with advanced I/O.
'(Afg)gﬁ?gt?g 9 il Configures PID controtelated sequences and operations.
(P;:);?ecéﬁgo - Configures motor or inverter protection features.
Secondary Motor Configures secondary motor related features.
(2™ Motor) - - The secondary motor (M2) group appears on the keypad ¢

) ,,:' when one of the mulfunction input terminals (standard /O

model: In6567, advanced I/0O model: In@®) has been set ta
12 (Secondary motor)

%c?r]:iigguurraatlt?onr) ,'_' ,': Configures various features such as parameter setting,

2 | LS1s
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3.2 Learning to Use the Keypad

3.2.1 Group Selection

Groups, except the Operation group, are not displayed on the group list and not accessible as
factory default to prevent parameter input error. To display and access all groups, go to the OGr code
in the Operation group and set the parametkr to

You canmove between groups in only one direction.

Instruction Keypad Display

6 0 .bahe ivitial code of the Operation group, is displayed when th{ ———

1 inverter is turned on. ,n_"t L": :'_'4'
Press the [MODE] key. —
5 6dr 006, the ini groupisdisplayede of t o -
Press the [MODE] key. 0T
3 6bA 006, the initial code of t = )
Press the [MODE] key. ]
4 6Ad 006, the initial code of t ol )

Press the [MODE] key. O

6Cn 06, the initial code of t
Press the [MODE] key.

60U 06, the initial dspaygke of t
Press the [MODE] key.

6CM 06, the initial code of t
8 Press the [MODE] key.
Available only for models equipped with advanced 1/O.

6ln 06, the initial code of t
6
Press the [MODE] key.
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Instruction Keypad Display
9 6AP 006, the initi alroup ddisplayed t
Press the [MODE] key.
10 6Pr 06, the initial code of t
Press the [MODE] key.
oMa6, the initial code of the
Press the [MODE] key.
11 | Thisgroup is available when the secondary motor function is enabled.
To enable the secondary motor function, set one of thefomition input
terminal 6s codes -67addameldO® rdodd: Ih-&B)
to 12 (2nd Motor).
12 OCFd, the initial code of the
Press the [MODE] key.
13 Press the [ MODE] key at the (G
initial code of the Operation group) will be displayed.

1) You can set reference frequencies at the initial code of the Operation group. The initial cod6.80set to
factory default. After you set the frequency reference, the set value will be displayed.
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3.2.2 Code Selection

Follow the example below to leanow to switch between codes. This example applies to all groups
whenever you would like to switch to a specific code humber.

Step Instruction Keypad Display
1 60.006, the initial code of th ( =
Press thed ] key. RN
5 OACCO6, the second code of the ’?
Press thed ] key. L
3 OdECOd, the third code of the (’T
Press thed ] key. [ g R
4 @G, 6 t dodeof theeOpdration group will bdisplayed. =)
i OO
Press thef ] key again. ==
5 |The initial code 60.006 will be N
Note

Press theq ] key to switch between codes in the opposite direction.
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3.2.3 Navigating Directly to Different Codes

The following examp details navigatintp code Ad .2, from the initial code in the Advanced group
(Ad 0). This example applies to all groups whenever you would like to navigate to a specific code
number.

-
an
S~

O
Sl

Uy

Advanced

Step Instruction Keypad Display

60Ad 06, the initial cdglayedof t
Press the [ENT] key.

The code often used for the group will be displayed as default. For
5 example, 062406 is displayed as
The first digit will be flashing. This indicates the flashing value is real
be modified. Pressthq]] key t o set the fi

-
ng

D=0y

Press the [MODE] key. The cursor will move to the left and the tenth
3 will be flashing.

Pressthe] key to change 0626 to 6

.
0

)
0~

The code destdisplayadi on 6126 wi l
Press the [ENT] key.

070

5 |The 12" code of the Advanced (Ad) group will be displayed.

Y
(]
D
-
0y

Note

This example applies to all groups except the Operation group.
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3.2.4 Switching to a Different Code

The following example details switchitg code Ad 12 from Ad 1. This example applies to all groups
whenever you would like to switch to a specific code humber.

Step Instruction Keypad Display

The Ftcodeof the Advanced (Ad) group, is displayed.
Press the [ENT] key until AP isdisplayed.

2 | The 12" code of the Advanced (Ad) group will be displayed.

Note

In some instances, the code number increases or decreases by more than 1 when yop gress tht
[g ] key, as some codes have no assigned function or may not be accessible. This is when a ne!
is required to be assigned. Refe® fable of Functionsn pagel89for more information.

Example) When you switch the codellwé Advanced group while the 24 (Frequency upper/lower
limit optiong code is set to 0 (No), the 28 (Frequency upper limit) and 26 (Frequency lower

limit) codes are not accessible.
When the Ad24 code is setltdYes), the Ad2and A®6 codes are accessible.
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3.2.5 Setting Parameter Values

Enable or disable features by setting or modifying parameter valuéfsi@nd 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
Select the group and code to setup and modify parameter settings,

1 then press the [ENT] key. g ﬂ
Each digit of the parameter value will be flashing. This indicates the| ( =-~' J
flashing values are ready to be modified.

PN N~
> I?ress thep['] or [q ] key to movethe cursor to the number that you woulq | =
like to modify and then press the [MODE] key. )
PN ~
(o)
[}

3 The parameteralue will flash on the display. Lo
Press the [ENT] key. L

4 | Press the [ENT] key again to save the change. L ,'_',’

Note

A flashing number on the display indicates that the keypad is waiting for an input from the user. (
will be saved when the [ENT] key is pressed while the number is flashing. The setting change wi
canceled if you press any other key.
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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 ACC (Acceleration time) code value
(from 5.0 to 16.0) from the Operation group.

-

-l

I ]
e,

-~
-

Step Instruction Keypad Display
q The initialcode of the Operation group is displayed. R
Press thed ] key. ()
ACC (acceleration time), the second code of the Operation group, V| ——————
2 displayed. Hr
Press the [ENT] key. —
3 65.006 will be displayed and 6 ( g q
Press the [MODEgey. .Y
650 will be flashing. This in ————
4 modified. C
Press thed ] key. —
5 The parameter value is set to [ =5
Press the [MODE] key. \ L)
6 600 is displayed fashingt he first| ([ =g 5~
Press thed ] key. )
616.0 6 will be displayed.
o | 616.006 wid i be flashing (e A
Press the [ENT] key. _ HAY)
Press the [ENT] key again. ] ]
8 [ACC will be displayed and the =Y

)Youcancancd et ti ng the parameter by pressing any key
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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 gip (0.00).

‘MODE\ ‘ \
ENT SHIFT X3 | A [ X3

(A ERNI S — N
R (e )
- - -
e —’[ ] _4]—’[ SO0 _1]
Operation
Step Instruction Keypad Display

1 The initial code of the Operation group is displayed. O

Press the [ENT] key. MY

5 The digit in the second decimal place becomes editable. e

Press thed ] key until the digit in the second decimal place a ¢ h g ==Y

3 | Press the [MODE] key. rerg

4 The cursor is moved to the left. Ehal=

Press the [MODE] key. 2y

5 |Press the [MODE] key. ong

6 |Pressthed] key to set the first di( |JJI5

7 Press the [ENT] key. miaE i

630. ofash. wi I | (L

Press the [ENT] key CEE—

8 The value will stop flashing. This indicates that the frequency refere :,' ,'_ .';'_ { ':;
set to 630.056.

Note

The M100 inverter keypad display can display up to 4 digits. HowedagitSigures can be used and
are accessed by pressing the [MODE] key, to allow keypad input.

In step 7, you can cancel setting the parameter by pressing any key except the [ENf]ikdy e 6
flashing.
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3.3.3 Frequency Setting

The following is an example demonstrating how to modify the Ad 27 code value (from 0 to 1) from

the Advanced group.

ENT

MODE
SHIFT
Advanced
Step Instruction Keypad Display
1 60Ad 006, the initialdisplayede of t OO 0
Press the [ENT] key. e Y
5 The code value 6246 will be d )
Pressthed] key until the first di|] %=1
3 The code value 6276 will be d ==
Press the [ENT] key. £ Y
4 O0Ad76 will be displayed. o
Press thgENT] key. AL
5 The2Fcode value 606 is displaygég "~
Presstheaf] key until the code val| =Y
6 |Press the [ENT] key. {
7 |The code value 616 will flash M2
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3.3.4 Initializing All Parameters

The following example demonstrates parameter initialization using theo@ld (CF 93) of the
Configuration group. Once executed, parameter initialization will delete all modified values for all
codes and groups.

ENT P
D ()
(] EEEEEs— e

ENT

MODE
SHIFT

| e |

[ |

Configuration

Step Instruction Keypad Display

1 The initial code of the Configuration (CF) group is displayed (-
Press the [ENT] key. =
5 The current value (61086) wildl ‘
Pressthgf] key until 636 is displ| U
3 The code value 6306 will be di|l ([ =5
Press the [MODEey. R
606 will be displayed as the ———
4 the first digit is ready to be modified. i
Pressthed] key until 696 is displ| —
5 6936 wil|l be displayed. o
Press the [ENT] key. =
s | O OF306 wiplayed b e (oo
Press the [ENT] key. (=! SY
7 The parameter initialization will be in progress. it
Press thed ] key \—’-',
8 |Press the [ENT] key. After the code value flashes, press the [ENT] key | ,’)
9 | The code number is displayed again afteirtitialization is complete. | TFEX _:,’
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3.3.5 Frequency Setting (Keypad) and Operation (via Terminal Input)

Step Instruction Keypad Display

1 |Turnon the inverter. -

> Ensure that 00.0006 is display R
Press the [ENT] key. L)

3 600, theo0l.a0s0td ,diwgiiltl obfe fl ashi ([ = =rm)
Press the [MODE] key three times. R

4 600.0006 will be displayed and| (=7 mm
Press the ] key. ()

5 Ensure that 010.0006 is displal( (7 mm
Wh e n ¢ 1 0flashidgppressitha [ENTSkey. LSRR
When the frequency reference

6 Turn_ON the switch Iocatgd be_tween the P1 (FX) termina_l and CM o ,.", ¥
terminal. Refer to the Wiring Diagram below the table for information == =J

aboutthe switch.

The RUN indicator light next to the inverter display will flash, the FW
indicator will comes on steady. The current acceleration frequency ig
displayed.

7 When the frequency reference reaches (10 Hz), the display and indi
appear as shown in the image on the right.

Turn OFF the switch located between the P1 (FX) terminal and CM
terminal.

The RUN indicator light next to the inverter display will flash again ai
the currenteceleration frequency is displayed.

When frequency reference reaches 0 Hz, the RUN and FWD indica) © o
lights turn off, and the frequency reference (10.00 Hz) is displayed a|
40/\ R U 10 Hz
—5 T v
W
Frequency
P1(FX)-CM | ON | OFF
P1(FX)
G CM
7 [Wiring Diagram] [Operation Pattern]
® Caution
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The instructions in the table are based on the factory default parameter settings. The inverter may
correctly if the default parameter settings are changed after the inverter is purchased. In such cas
initialize all parameters to reset the o factory default parameter settings before following the
instructions in the table (refer&l1%.15Parameter Initializatioron pageL36).

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

Step \ Instruction Keypad Display

1 |Tumn on thenverter. -

5 Ensure that 60.0006 is display O
Press thed ] key four times. L)

3 Ensure that the code is moved to Frq (Frequency reference source)| (= _ =)
Press the [ENT] key. L)

4 The frequecy reference source is sedt@Keypad). ’—‘,-’,
Press the ] key two times. —

5 The frequacy reference source is set tPdtentiometer). =)
Press the [ENT] key. =)

Press the [ENT] key while 626
When the frequency reference source has been set to potentiomete
Frg code is displayed.

6 Presghe [y ] key four times to return to monitor the frequency setting
values.

Adjust the potentiometer to increase or decrease the frequency refer
10.00 Hz.

The RUN indicator light next to the inverter display will flash, the FW|

indicator wil comes on steady. The current acceleration frequency is

displayed.

7 When the frequency reference reaches (10 Hz), the display and indi o ®
® o

appear as shown in the image on the right.
Turn OFF the switch located between the P1 (FX) terminal and CM

terminal

The RUN indicator light next to the inverter display will flash again ar

the current deceleration frequency is displayed. o o
8 When frequency reference reaches 0 Hz, the RUN and FWD indicat .m o

lights turn off,and the frequency reference (10.00 Hz) is displayed ag

s | LSS
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””ifR v
-5 T v

10 Hz
W
. Frequency
P1(FX)
G CM
l VR PAFX-CM[ ON ] OFF

V1
cM

[Wiring Diagram] [Operation Pattern]

@ Caution

The instructions in the table dvased on the factory default parameter settings. The inverter may nc
correctly if the default parameter settings are changed after the inverter is purchased. In such cas

initialize all parameters to reset the values to factory default paraetéteyssbefore following the
instructions in the tablegfer to6.15Parameter Initializatioron pagel36).

3.3.7 Frequency Setting (Potentiometer) and Operation (Keypad)

Step Instruction Keypad Display

1 |Turn on the inverter. -

5 Ensure that the 060.0006 is disg T

Press the ] key 3 times. L)

3 Ensure that the code is moved to drv (Command source). ()

Press the [ENT] key. LA D

4 The command source is set to 1 (Inverter terminal). )

(

Press theq ] key. 7

5 Ensure that the code value 060q¢(

Press the [ENT] key once againq‘

When the frequency setting is changed to the [RUN] key of the keypg ——

6 drv code will bedisplayed. o

Press they] ] key. —

7 Ensure that the code is moved to Frq (Frequency reference source). | [ = _ =

Press the [ENT] key. Y

5 The frequencyeference source is set t¢Gypad). A

Press the( ] key 2 times. Y
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Instruction

Ensure that the frequency reference source is 2¢Ptatentiometer), and
then press the [ENT] key.
Press the [ENT] key once again

Keypad Display

10

When the frequency reference source has been set to keypad volum
Frg code is displad.

Press theq ] key four times to return to monitor the frequency setting
values.

Adjust the potentiometer to increase or decrease the frequency refere
10.00 Hz.

11

Press the [RUN] key.

The RUN indicator light next to the inverter dispiail flash, the FWD
indicator will comes on steady. The current acceleration frequency is
displayed.

When the frequency reference reaches (10 Hz), the display and indic
appear as shown in the image on the right.

Press the [STOP/RST] key.

12

The RUN indicator light next to the inverter display will flash again an
current deceleration frequency is displayed.
When frequency reference reaches 0 Hz, the RUN and FWD indicatd

lights turn off, and th&equency reference (10.00 Hz) is displayed agai

=t
—O T

T’G
VR

s <Cc

10 Hz

Frequency /

Keypad

RUNkey ]

STOP/RST key

]

V1
CM

[Wiring Diagram]
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@ Caution

Theinstructions in the table are based on the factory default parameter settings. The inverter may
correctly if the default parameter settings are changed after the inverter is purchased. In such cas
initialize all parameters to reset the valgefattory default parameter settings before following the

instructions in the tablegfer t06.15%5.15Parameter Initializatioron pagel36).

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.
ENT
ENT
D
°
()
AL
05T
Py Xy
Operation
Step Instruction Keypad Display

Ensurehat the first code of the Operation group is selected, and the
1 30.00 (Command Frequency) is displayed.

Press thefd ] or [q ] key until CUr is displayed.

Ensure that the code is moved to CUr (Output current) for output cu
2 monitoring.

Press the [ENT] key.
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Instruction Keypad Display
3 The inverter output current (5.0 A) will be displayed

Press the [ENT] key.

4 The cursor will move to the left.
Press the [MODE] key.
Note
You can use the dCL (DC link voltage monitor) and vOL (outpliage monitor) codes in the Operati
group in exactly the same way as shown in
values.

3.4.2 Fault Trip Monitoring

The following example demonstrates how to monitor fault trip conditions in the Opgratign

using the keypad.
= //
Operation|
I ver| Output
Rl Bl ENT 0| conent
X . A
nlnf——p G ——({30.00]w
o \ J
o. Trip status
— - - STOP
0T RESET
RS
Ut
J00 0
Operation
Step Instruction Keypad Display
1 The OCt code is displayed when an over current trip fault has occurre O
Press the [ENT] key, and then press thédr [q ] key. LY
> The operatiorfrequency at the time of the fault (30.00 Hz) is displayed| | = 41
Press thef ] key. Ry
3 The output current at the time of the fault (5.0 A) is displayed. =
Press thef ] key. )
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Step Instruction Keypad Display
The operation status at the time of the fault is displayed. AGi&zon
4 display indicates that the fault occurred during acceleration.

Press the [STOPISET)] key.

5 | The fault condition is cleared and the nOn code is displayed.

Note
You can use the dCL (DC link voltage monitor) and vOL (output vottagygtor) codes in the
Operation group in exactly the same way
relevant values.

If multiple fault trips occur at the same time, a maximum of 3 fault trip records can be retrieve:
shown in the following example.
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4 Control Block Diagram
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Control Block Diagram

4.1 Seting Frequengy
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4.2 Setting Run Command
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5 Learning BasicFeatures

This chapter describes the basic features of the M100 in¥Reter.to the following sectiorte see
detaileddescriptios for eachbasicfeature.

5.1 Setting FrequencyReference

TheM100 inverter provides several methods to setup and modify a frequency reference for an
operation. The keypad, analog inputs [e.g., voltage (V13aneht/voltaggl2) signals], or
RS-485) communication can be used.

Setting Initial

Range Value i

Group | Code Name Parameter Setting

Keypaddigital frequency setting)
Keypaddigital frequency setting
VO setting: 07 5 [V]

V1 terminal setting at thetminal
block: 0710 [V]

12 (1) terminal setting at the termin
block: Gi 20 [mA]Y

12 (V) terminal setting at the termin
block: Gi 10[V]?

VO setting+ Terminall2 (1)?
VO setting+ Terminal 12(V )V
VO setting+ TerminalvVl
RS-485 communicatio®
Up-down(Digital Volume)operation
1) Available only for models equipped witbhanced/O.

Digital

Frequency
Operdion| Frq | reference
source

Analog 0i 10 0 -

Bcooo|\1‘ov|u1|4>‘oo ‘N»—\‘o
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5.1.1 Keypad as the Source (KeyPad setting)

You can modify the frequency reference by using the keypad and apply changes by pressing the
[ENT] key twice. To use the keypad as a frequency reference input source, der¢p(Brequency
reference source) code in Bperation group and change the parameter value to 0. Input the
frequency reference for an operation at the 0.00 (command frequency) code in the Operation group,
and then press the [ENT] key twice.

Parameter|  Setting I nitial .

el s Setting Range Value St
0.00i

0.00 | Command frequenc - 000 | H

Operation quency Max frq. z

Frq |Frequency reference source 0 07 10 0 -

5.1.2 Keypad as the SourcéKeyPad-2 setting)

You can use thig ] and[¢ ] keys to modify a frequency reference.

To use this as a second option, set the keypad as the source of the frequency by going to the Frg
(Frequency reference source) code in the Operation group and changing the parameter value to 1.
Press the [ENT] key and then préss{z ] or [¢ ] key to modif/ the frequency reference at the 0.00
(command frequency) code.

Parameter : Initial .
Group Code Setting Setting Range Value Unit
0.00i
0.00 |Command frequenc - 0.00 Hz
Operation “ y Max frq.
Frg |Frequency reference sourt 1 0~10 0 -

5.1.3 Built-in Volume input (VO) 07 5[V] as the Source

You can modify the frequency reference by using the-iouiblume (VO) dial. Go to the Frq

(Frequency reference source) code in the Operation group and change the parameter value to 2, and
then rotate the builh volume (VO) dial. You can monitor the parameter setting of the frequency
reference at the 0.00 (command frequency) code in the Operation group.

Group Code Pag:g;%er Setting Range I\r/];}:j’i Unit
0.00 | Command frequency - 0.001 Max frq. 0.00 Hz
Operation Frequency reference .
Frg source 2 010 0 -

8 | LSIS




Learning Basic Features

Parameter I nitial

Setting Range

Code
VO input filter time

Setting Value

37 consant 10 07 9999 10 -
38 VO input minimum ) 0.007 VO input max 0.00 v
voltage voltage
Frequency
39 | corresponding to thé0 - 0.001 Max frq. 0.00 Hz
In (Input . .
1 input minimum voltage
Terminal) - -
VO input maximum VO input min. voltage
40 voltage - | 5.00 \%
g 5.00
Frequency
41 | corresponding to thé0 - 0.001 Max frq. 60.00 | Hz

input maximum voltage

5.1.4 V1 Terminal as the Source

You canmaodify a frequency reference by setting the voltage inputs when using the V1 terminal or
connecting the VRerminalto the V1 terminal.

Parameter . I nitial .
Group Code Setting Setting Range Value Unit
Command frequency 0.007 Max frg.
Operation Frq Frequency reference 3 0i 10 0 )
source
07 V1 input filter time 10 0i 9999 10 i
constant
V1 input minimum 0.00
08 voltage i V1 input max voltage 0001 V
Frequency correspondini
In (Input 09 [tothe V1 input minimum - 0.007 Max frq. 0.00 | Hz
Terminal) voltage
V1 input maximum ) V1 input min. voltage
10 voltage 1 10.00 1000 v
Frequency correspondin
11 |to the V1 input maximur - 0.007 Max frq. 60.00| Hz
voltage

Go to the Frq code in the Operation group and change the parametés @alue

You can monitor the parameter setting of the frequency reference at the 0.00 (command frequency)
code in the Operation group.
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Load the 0 V10V signal between the V1 and CM terminals.

0g1oVv <
—\J v

r@ oM

When the 0«10V voltage is loaded from an external source

In 08 -11: Sets the input range and corresponding frequency for the forward (+) input voltade (0 V
V) loaded to the V1 terminal.

Examplg When the minimum forward (+) input voltage loaded to the V1 terminal is 2 V while the
frequency fothe 2 V input is set to 10 Hz , and whenrtieimum input voltagiaded to the V1
terminal is 8 V while the operation frequency is set to 50 Hz, the input range is set as below:

Reference
frequency

In11

In09

7 8V

In08 In10 V1input

You can connect the terminal wiring as shown below. Refer to Bigilhl features.

SVR
<
N v

™M

Connecting volume resistor to the terminal block

5.1.5 Input Current (Terminal 12) as the Source

You caninput the current to the control terminal block artithe command frequenioy changing
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the SW2 switch to ¥.Go to the Frq (Frequency reference source) code in the Operation group and
change the parameter value to 4, and then inputiti2® @A currat to the 12 and CM terminals.

Parameter I nitial

Group Code Setting Setting Range Value Unit
0.001
. 0.00 |Command frequenc - 000 | H
Operation quency Max frg. z
Frq |Frequency reference sourc| 49 07 10 0 -
52 |l input filter timeconstant 10 071 9999 10 -
53V |1 input minimum current - . e 4.00 | mA
| input max current
Frequency corresponding t| 0.001
In (Input 549 ) e - 0.00 | Hz
Terminal) the linput minimum current - qu frq. )
559 | I input maximum current - npt rzn(l)nog urrent! 20.00 | ma
560 Freq_uency cor.respondlng t ) 0.00i 60.00 | Hz
the linput maximum curren Maxfrq.

1) Available only for models equipped witbhaanced/O.
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5.1.6 Input Voltage (Terminal 12) as the Source

You can input theoltage to the control terminal block and setdbmand frequency by changing
the SW2 switch to ¥. Go to the Frq (Frequency reference source) code in the Operation group and
change the parameter value to 5, and then input fti&Ovoltage to the 12 and CM terminals.

Parameter I nitial

Group | Code Setting Setting Range Value Unit
. 0.00 | Command frequency - 0.001 Maxfrq. 0.00 | Hz
Operation -
Frg |Frequency reference source 50 071 10 0 -
579 | Vinput filter time constant 10 07 9999 10 -
. . 0.00i
1) -
58Y |V input minimum voltage Vinput max. voltage 000 | V
In (input | 599 \F/r.eq“f”‘:}’ F:Orrespol?d'”g L 0.00i Maxfiq. | 0.00 | Hz
Terminal) input minimum voltage — : |
60" |V input maximum voltage - 'npl.:.t E)'r(')al otage | 1000 | Vv

610 Frequency corresponding to th i 0.001 Max fr 60.00 | Hz
V input maximum voltage ) 9 '

1) Available only for models equipped witbhaanced/O.
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5.1.7 Frequency Reference Setting viBuilt-in Volume (VO) and 12
Terminal

You canspecify the current inputs for the buiiitvolume (V0)and 12 terminal as the main reference
and auxiary reference respectively and enable the override fedtGrange the SW2 switch of the
control terminal block and go to the Frq (Frequency reference source) code in the Operation group
and change the parameter value to 6.

I nitial

Parameter

Group Code Setting Setting Range Value Unit
0.001
0.00 | Command frequenc - 0.00 | Hz
Operation q y Max frg.
Frg |Frequency reference source 6Y 071 10 0 -

1) Available only for models equipped witbhaanced/O.

Override is a feature for entering the main reference value and the auxiliary reference value
simultaneously and applying the total value as a frequency reference. You can receive a quick
response via the main reference and accuretetsol via the auxibry reference,

The builtin volume (VO) range is D5V for the auxiliaryreference and 20 mA for the main
reference to use the override feature. You can set the main reference and auxiliary reference values
according to your operation condition.

Please refer to théollowing override operation setting

Parameter  Setting

el Setting Range
37 | VOinput filter time constant 10 -
38 | VOinput minimum voltage 0.00 vV
39 Fr_equency corresponding to the iput 0.00 Hy
minimum voltage
40 |VOinput maximum voltage 5.00 vV
1 Freq_uency corresponding to ¥e input 500 Hz
In (Input maximum voltage
Terminal) 529 |l input filter time constant 10 -
53Y |l input minimum current 4.00 mA
T . - —
54Y | Frequency corresponding to thiaput minimum 0.00 Hy
current
559 |1 input maximum current 20.00 mA
) . . .
56Y | Frequency corresponding to the | input maxim 60.00 Hyz
current

1) Available only for models equipped witbhanced/O.

When the volume voltage 255V (2.5 Hz) and 12 mA (30 Hz) is supplied to the 12 terminal, the
inverter output frequency becong&&5Hz.
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5.1.8 Frequency Reference Setting viuilt -in Volume (VO) and 12
Terminal

You canspecify the voltage inputs for the bdiiitvolume (VO)and 12 terminahs the main reference

and auxiliary reference respectively and enable the override féafirange the SW2 switch of the
control terminal block and go to the Frq (Frequency reference source) code in the Operation group
and change the parametalue to7.

Parameter . I nitial .
Group Code Settin Setting Range value Unit
0.00 | Command frequency - 0.001 Max frq. 0.00 | Hz
Operation
Frq Frequency reference 1) 0i 10 0 i
source

1) Available only for models equipped wittheanced/O.

Grou Code Parameter
P Setting
37 | VOinput filter time constant 10 -
38 | VOinput minimum voltage 0.00 V
39 Frequency corresponding to the idput minimum 0.00 Hy
voltage
40 |VOinput maximum voltage 5.00 V
M Frequency correspondingttee VO input maximum 500 Hz
In (Input voltage
Terminal) 579 |V input filter time constant 10 -
58D |V input minimum voltage 0.00 \
599 | Frequency corresponding to the V input minimu
0.00 Hz
voltage
60" |V input maximum voltage 10.00 \
T > . .
61" |Frequency correspondimg the V input maximum 60.00 Hyz
voltage

1) Available only for models equipped witthaanced/O.

When the volume voltage 25V (2.5 Hz) and 5 V (30 Hz) is supplied to the 12 terminal, the inverter
output frequency becomdg.5Hz.
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5.1.9 FrequencyReference Setting via Builin Volume (V0) and V1
Terminal

You canspecify the voltage input for the btiitt volume (V0)and V1 terminal as the main reference
and auxiliary reference respectively and enable the override feature, Go to the Frq (Frequency
reference source) code in the Operation group and change the parameter setting to 8.

Parameter : I nitial .
Group Code Setting Setting Range Value Unit
i 0.00 | Command frequency - 0.001 0.00 | Hz
Operation Max frg.
Frg |Frequency reference source 8 0~10 0 -

Parameter
Setting
37 | VOinput filter time constant 10 -
38 | VOinput minimum voltage 0.00 V
39 Frequency corresponding to th@ iput minimum 0.00 Hz
voltage
40 |VOinput maximum voltage 5.00 Vv
a1 Frequency corresponding to the idput maximum 500 Hyz
In (Input voltage
Terminal) 07 |V1inputfilter time constant 10 -
08 | V1input minimum voltage 0.00 V
09 Frequency corresponding to thi idput minimum 0.00 Hy
voltage
10 |V1input maximum voltage 10.00 V
11 Frequency corresponding to thi idput maximum 60.00 Hz
voltage

When the VO voltage B.5V (2.5 Hz) and 5 V (30 Hz) is supplied to the V1 terminal, the inverter
output frequency becomdg.5Hz.

LSis | 7




Learning Basic Features

5.1.10Frequency Reference Setting via R835Communication

You can control the inverter with upgerel controllers, such as PCs or PLCs, vigdRS
communicationGo to the Frg (Frequency reference source) code in the Operation group and change
the parameter setting to 9. This feature is available only for medeipped with acgnced I/O.

Parameter . Initial .
Group Code Setting Setting Range value Unit
0.0 | Command frequency - 0.001 Max frq. 0.00 | Hz
Operation Fre
guency reference ) . :
P | source 9t 0710 0
01 |Inverter station - 17 250 1 -
CM Communication .
(Communicatior?) 2 protocolsetting ) or v i
03 | Communication speed - 07 5 3 -

1) Available only for models equipped wittheanced/O.
For more information abo&S-485communication features, refer8&RS485 Communication Features
pagel7l

5.1.11Frequency Reference Setting via Digitalolume (Up-Down)

Group Code P:;r:tr:iwr%er Setting Range IS::SL Unit
0.00 | Command frequenc - 0.001 Maxfrg. 0.00 | Hz
Operation 1
Frq Frequir;(l:}r/ Crgferenc 10 07 10 0 i

You can modify the command frequency by using the ffuitition input terminal. Go to the Frg
(Frequency reference source) code in the Operation group and change the psetimgtier 10.

Related code: In6®59,Ad64i 67

For more information, refer &3 Up-down Operatiomn pagel12
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5.2 Holding Analog Command Frequency
Hold the command frequency by using mifultiction input terminals.

Parameter  Setting I nitial .

Group Code Name Setting Range  Value Unit
Operation | FrgY |Frequency reference source 21 8 07 10 0 -
65 Multi-function input terminalP1 i 0
functionsetting
66 Multi-function input terminaP2 i 1
functionsetting
In (Input Multi-function input terminaP3 "
Terminal) 67 functionsetting j Oi 27 2 i
68 Multi-function input terminaP4 i 3
functionsetting
6% Multi-function input terminaP5 23 4
functionsetting

1) You can only set 2, 3, and 8 for the Frq (Frequency reference source) parameter setting for models equipped
with standard 1/0O. For models equipped witlvanced 1/Qyou can setiB.

2) For models equipped with standard I/O, you can set the parambtéfkg7 (Multi-function input terminal
P1i P3).You can use up to 3 muftinction input terminals for models equipped witmslard I/OIf you
must use more than 3 mtfttinction input terminals, use models equipped wdtraaced/O.

You can hold theommand frequency by using midlinction input terminals when the parameter
setting is 28 at the Frq (Frequency reference source) code in the Operation group. Select a terminal
to be used as an analog command frequency hold signal fid?8 Rt standartdO models or from

P1i P5 for advanced I/O models, and then change the parameter setting to 23 at tlendorgesp

code (standard 1/0O modéh65 67, advanced 1/O model: INB50).

It will operate as shown below when using thadPminal (n 69).

Frequency
reference

Frequency

P
Operation

command [
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5.3 Setting Multi-step Frequency

Parameter . I nitial .
Setting Setting Range Value Unit
0.00 | Command frequenc 5.0 0.001 Maxfrg. 0.00 | Hz
Operation
Frq :gi?geency referenc 0 0i 10 0 i
Multi-function input
67 |terminal P3 function 5 2 -
setting
In (Input Multi-function input
P 68" |terminal P4 function 6 0i 27 3 -
Terminal) setting
Multi-function input
699 | terminal P4 function 7 4 -
setting
50 i/lultl -step frequency i 10.00
51 2/|u|'[l -step frequency i 20.00
50 g/lultl -step frequency i 30.00
bA(Basic) | 53 T“'t"Step frequency 0.00 Maxfra, 30.00 | Hz
54 g/lultl -step frequency i 2500
55 (I;/Iultl -step frequency i 20.00
56 $/|U|tl -step frequency i 15.00

1) For models equipped with standard I/O, gaunset the parameter 65 67 (Multi-function input terminal
P1i P3.You can use up to 3 muftinction input terminals for models equipped witinslard I/O1f you must
use more than 3 mufiinction input teminals, use models equipped wittvanced/O.
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Code Description

bA50 56 Configure multistep frequencyiT at the bA5056 codes.

Set a terminal to use as the mstip frequency reference amdtty P5Y. When
you input the multstepfrequency reference via th8 PP5 terminal®, set the
parameter toi respectively at the InBIh69 codes in the Input Terminal group.
Step 0 uses the frequency reference source set with the Frq and 0.00 frequel
codes in the Operation group.

1

Step 0

P3| |

N6 69" s _—-_
2O —
RX [
Speed Fx/Rx P5 P4 P3
0 Y, - - -
1 Y, - - V(+1)
2 Y, - V(+2) -
3 Y - V(+2) V(+1)
4 Y, V(+4 - -
5 Y, V(+4) - V(+1)
6 Y, V(+4) V(+2) -
7 Y, V(+4) V(+2) V(+1)

[An example of a multstep operation]

1) For models equipped with standard 1/O, ganset the parameter 65 67 (Multi-function input terminal
P1i P3.You can use up to 3 muftinction input terminals for models equipped witmslard I/O1f you must
use more than 3 mufiinction input terminals, use models equipped witraaced/O.
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5.4 Command Source Configuration

Various devices can be selected as command input devicesNtit@anverter. Input devices
available to select include keypad, mifilthction input terminal, and R&5 communication.

Seting Initial

Unit

Group | Code Name Parameter Setting Range  Value

Operation by keypadhe Rurand
Stopkeys

FX: Forward operation

command

_ Command Terminal | RX: Reverse operation

Operationy drv source block . command 03 1 -
operation | FX: Run,stop

2 RX: Reversed motor

direction

Operation byRS485

communicatiof?

1) Available only for models equipped witbhaanced/O.

3

5.4.1 The Keypad as a Command Input Device

The keypad can be selected as a command input device to send comnaksich signinverteiT his
is configuredby setting the drv code to 0 in the Operation group. Press the [B{BT OP]keyson
the keypad to start or stap operation.

Unit

Parameter  Setting  Initial

Setting Range Value
Operation drv | Commandsource 0 03 1 -

Motor rotation direction

selectiord

1) The rotation direction command by the dr2flisg is applied only when di@ommand source) is setto 0
You can still display athset the dr20 setting when (lBommand source) is set to other than 0.

dr (Drive) 20 - Fr F -

You canpress the [RUN] key to start an operation, and the [STOP/RST] key to decelerate the motor
and end the operation.

Whenyou use the keypad as a command input device, you can set the motor rotation direction at the
dr20 code.
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Parameter .
: Description
Setting
) - ) F Forward rotation
dr20 Rotation direction alection :
r Reverse rotation

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

Multi-function terminals can be selected as a commanddepige. This is configured by setting the
drv code in the Operation group to 1. Select 2 terminals for the forward and reverse operations,

Parameter  Setting I nitial .
e el Setting Range @ Value Sl
Operation drv | Commandsource 1 013 1 -
Multi-functioninputterminal P1 "
In (Input 65 I function setting 0 i 27 0 i
Terminal) 66 Multll-functlo_nlnputtermlnal P2 1 0i 27 1 i
function setting

When you use the mufiinction input terminals P1 and P2 respectively for FX and RX operation.
SetIn65 and In66 in the Input Terminal (In) group respectively to 0 and 1 at thefumation input
terminals §tandard I/Onodel P1 P3, advanced l/@odel P1i P5). Set the relevant codddedard

IO model In65i In67, advanced I/Gmodel In65 INn69) to 0 X) and 1 (RX).

FXis a forward operation command and RX is a reverse operation command.
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Frequency
{2, S S — [
RX [——

Note

This application enables both terminals to be turned on or off at the same time, constituting a stop
command that will cause tiveverter to stop operation.

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

Parameter  Setting I nitial Unit
Setting Range Value
Operation drv Command Source 2 073 1 -
Multi-functioninput erminal .
In (Input %5 | p1function setting 0 o127 0 i
Terminal) 66 Multl-functlonm_put erminal 1 0i 27 1 i
P2function setting

Multi-function terminals can be selected as a command input device. This is configured by setting the
drv code in the Operation group to 2. Select 2 terminals for operation commands and rotation
directions selection.

When you use the mufiiinction inputterminals P1 and P2 respectively for FX and RX operation.
Set In65 and In66 in the Input Terminal (In) group respectively to 0 and 1 at théumetion input
terminals §tandard I/Onodel P1 P3, advanced I/@odel P1i PS). Set the relevant codddedad

IO model In65 67, advanced I/AQnodel In65i 69) to 0 (FX) and 1 (Rx).

FX (0): Assign a terminal for run command. When the RX terminal is set to OFF, the motor is run in
the forward direction.

RX (1): Assign a terminal for changing the rotation directihen the RX terminal is set to ON, the
motor is run in the reverse direction.
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Frequency

FX I ——
i S W—

5.4.4 RS485 Communicationasa CommandInput Device

RS485communication can be selected as a command input device bytbettilng code to 3 in the
Operation group. This configuration uses upper level controllers such as PCs or PLCs to control the
inverter. This feature is only available for models equipped with advanced 1/O.

Parameter  Setting Initial

Setting Range Value Sl
Operation drv | Command source 3 01 3 1 -
01 |Inverter station - 17 250 1 -
c™m 02 |Communication protocol ) 0i 1 0 i
(Communication) selection
03 | Communication speed - o1 4 3 -

Set communication protocol, inverter station, emshmunication speed and run the motor byRS
communication run command.

For more details abo®S-485communication features, refer@RS485 Communication Features page
171
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5.5 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors from onlggumiaine
direction. Set the A@b code in the Ad group td P.

Initial o Initial .
value Description Value Unit
irecti F Set forward run.
dr (Drive) o) Rulndtl'rectlon - ]
selection r Set reverse run.
0 Do not set run
Forward and prevention
Ad (Advanced 09 |reversaun 1 |Setforward run 0 )
2 Set reverse run
prevention.

1) The rotation directionommand by the dr2@#ing is applied only when di@ommand source) is setto 0
You can still display athset the dr20 setting when (lBommand source) is set to other than 0.

5.6 Poweron Run

Parameter  Setting Initial

Setting Range Value il
Operation drv  |Command source 1,2 03 1 -
Ad (Advanced) 10 |Poweron run 1 01 0 -

A poweron command can be setup to start an inverter operation after powering up, based on terminal

block operation commands (if they have been configurednable poweon run, set the Ad10
code to 1 in the Ad group.

This feature is not disabled when [R&JN] key on the keypad or R85 communication is selected
as a command input device.

Q@ Caution

Use cautiorwhen operating the inverteiittvPoweron Run enabledsthe motor will begin rotatingrhen
the inverter stastup.
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Power input

Frequency

S o e e

Ad10=0 Ad10=1

5.7 Reset and Restart

Resetandrestarioperations can be setup for invedperatiorfollowing afault trip, based othe
terminal block operation command (if itdenfigured. Set the PrO8 code to 1.

Parameter ~ Setting  Initial
Setting Range \Value

Group Code

Operation drv | Command source 1,2 03 1 -

Pr(Protection| 08 |Reset restart setup 1 01 0 -

This feature is not disabled when [R&JN] key on the keypad or RE5 communication is selected
as a command input device.

@ Caution

Use cautiorwhen operating the inverteiittvReset and Restahabledasthe motor will begin rotating
when reset is operatgi terminal block or keypad after a trip.
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Frequency
Reset - -

Pr08=0 Pr08=1

5.8 Setting Acceleration and Deceleration Times

5.8.1 Acc/Dec Time Based on Maximum Frequency

Acceleration and deceleration tiveues can be set at tA€C and dEC codes in the Operation

group.
Parameter . I nitial .
Setting Setting Range Value Unit
ACC | Acceleration time - 0.0'6,000.0 50 | sec
Operation dEC | Deceleration time - 0.0'6,000.00 10.0 | sec
FrM | Maximumfrequency - 4000140000 | 60.00 | Hz
09 Acc/Dec reference 0 0il 0 i
bA (Basi) frequency
08 |Time scale - 02 1 -

1) Changes based on th&08 code parameter setting.

Acc/Dec time values can be set based on maximum frequency, not on inverter opersditingoy
the bAQO9 code to Acc/Dec and the reference frequency to 0.

Time scale for Ac/Dec time can be set at the@8codelf, for example, maximum frequency is
60.00 Hz, the Acc/Dec times are set to 5 seconds, and the frequency reference for gpesatdn i
30 Hz (half of 60 Hz), the time required to reach 30 Hz therefore is 2.5 seconds (half of 5 seconds).
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Max.Freq. f-------momomeee- g% By .
Frequency \
EX
Acc.time Dec.time
D e <>

It is particularly usefulhat the time scale unit changes based on the max 5 digits of Acc/Dec time
valuewhen more accurate Acc/Dec times are requitedtoloadcharacteristics

If, for example, the Acc/Dec time scale changes to 0.01 second, the maximum Acc/Dec time will
becomes00.00 seconds. Refer to the following table.

Parameter Initial

Description

Code Name . Time Scale Range
Setting Value
0 0.0 600.00[sec] St_atg 0.01 se_cond as the
minimum unit.
, " Sets 0.1 second as the
bA08 |Time scale 1 0.116,000.0[sec] 1 i ————
5 1 60000 [sec] S(_et§ 1 secor_1d as the
minimum unit.

5.8.2 Acc/Dec Time Based on Operation Frequency

Parameter Initial

Setting Setting Range Vel Unit

_ ACC | Acceleration time - 0.0/6,000.9% 50 | Se€c
Operation

dEC | Deceleration time - 0.06,000. | 100 | S€c

bA (Basig 09 |Acc/Dec reference 1 01 0 -

1) Changes based on th&08 code parameter setting.

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 thg epistation
frequency, set b@9 (acc/dec reference) in the bA group to 1 (delta frequency).
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If, for exampleAcc/Dec reference is set to 1 (delta frequency) and accelamt®is set to 5

seconds, the operation frequency changes as shown in the graph below while the target frequency is

set to 10 Hz at start and then changed to 30 Hz during section A.

30Hz

Frequency

Section A

10Hz

| | | Time

| | | sec

5 7 12 lsec]
Runcmd
- -1

P P
5sec 5sec

I nitial

Parameter . .
Setting Setting Range Value Unit
ACC |Acceleration time - 0.07 6,000.¢V 50 | sec
Operation
dEC | Deceleration time - 0.01 6,000.00 10.0 | s=c
65 Multl.-functlt_)n input terminal P 0 0 i
functionsetting
66 Multl_-functhn input terminal P 1 1 i
functionsetting
In (In_put 67 Multl_-functlt_)n input terminal P 8 0i 27 5 i
Termina) functionsetting
Multi-function input terminal P,
) -
6¢ functionsetting e J
Multi-function input terminal P,
) -
6% functionsetting 40 &

1) Changes based on th&08 code parameter setting.
2) For models equipped with standard I/O, ganset the parameter viia65 67 (Multi-function input
terminalsP1i PJ. You can use up to 3 muftinction input terminals for models equipped wi#mslard I/O
If you must use more than 3 mflinction input terminals, use models equipped vdtraaced/O.
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Parameter ~ Setting | Initial

ety Setting Range | Value i
70 | Multi-step acceleration tinte - 20
71 | Multi-step deceleration tinie - 2.0
72 | Multi-step acceleration tinig - 3.0
73 | Multi-step deceleration ting - 3.0
74 | Multi-step acceleration ting - 4.0
75 | Multi-step deceleration ting - 4.0
76 | Multi-step acceleration tinte - 0.07 5.0
bA (Basic) 6 (')000 sec
77 | Multi-step deceleration timk - ' 5.0
78 | Multi-step acceleration tinte - 4.0
79 | Multi-step deceleration tinte - 4.0
80 | Multi-step acceleration ting - 3.0
81 | Multi-step deceleration tin - 3.0
82 | Multi-step acceleration timée - 2.0
83 | Multi-step deceleration tine - 20

Set a terminal to use e Acc/Dec time command signal via the rditiction input terminals
(standard I/Gmodel P1i P3, advanced l/@odel P1i P5).

Set the In6769" codes to B10 respectively to change the Acc/Dec time via thiéPBBterminals.
Multi-step acc/dec tim@is £t the ACC and dEC codes in the operation group.

Set multistepacceleratiordeceleration timgl7 atthebA701 bA83 codes.

1) For models equipped with standard 1/O, gaunset the parameter Via65' 67 (Multi-function input terminal

P1i P3. You can usep to 3 multifunction input terminals for models equipped witimslard I/OIf you
must use 4 or 5 mulfunction input terminals, use models equipped vdtraaced/O.
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ec’/
Frequency

AccO

P /7 [ 1 ™

P4 i I v

P> | -

FX

Acc/Dec time P5 | P4 P3

0 - - -
1 - - V(+1)
2 - V(+2) -
g - V(+2) V(+1)
4 V (+4) - -
& V (+4) - V(+1)
6 V (+4) V(+2) -
7 V (+4) V(+2) V(+1)
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5.9 Acc/Dec Pattern Configuration

Group Code

Setting Range

0 |Linear patterroperation
01 |Acceleration pattern 1 S-curve pattern
operation 0 i
Ad 0 |Linear patterroperation
(Advanced) 02 |Deceleration pattern 1 Scurvg pattern
operation
03 | S-curve start gradient 1/ 100 40 %
04 | S-curve end gradient 1/ 100 40 %

Acceleration patterns and deceleration patterns can be set respectively at the Ad01 and Ad02 codes in
theAdvanced (Ad) group.

Linear patternFeatures a linear increase or decrease to the output frequency at a fixed rate

S-curve pattern: Features a smoother and more gradual increase or decgipse foequency, ideal

for lift-type loads, such as elevator doors, etc.

Q@ Caution

Actual Acc/Dec times become greater than user defined Acc/Dec times-ehiere B.cc/Dec patterns

are in use.
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Frequency

Run cmd |

Acceleration time Deceleration time
P P

Ad03 defines the-8urve gradient level as a percentage, up to half of the total acceleration and
deceleration (Acc Start and Dec Start) values. You can set the AJdO3 parameter to a higher value to
increase the gradient level for smoother acceleratiodeceleration.

Ad04 defines the-8urve gradient level as a percentage, up to half of the remaining total acceleration
and deceleration (Acc End and &) values. You can set the@¥dparameter to a higher value to
increase the gradient level for smastheach to constant speed and stop.

Acc/Dec

f
reference m Half of Acc/Dec
/ \ / reference

Ad03 Ad04 Ad03 Ado4
Acc start Accend Dec start Decend

Frequency
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When Acc/Dec refereng@A09) is set to the maximum value while the dasduency is lower than

the maximum frequency, thecBrve is not created properly.

Acc/Dec

Reference

Goal / / \
Frequency / \
Frequency |, / \\

AdO3 Ado4 AdO3 Ad04

@ Caution

Note that the upper part of the graph may be cut off if the frequency reference thdmvibe maximun
frequency.

Acceleration time when the Surve pattern is set:

(Ad 41100 %)
2

=ACC+ ACC: + ACC?3

(Ad 3/100 %)
2

Deceleration time when the Surve pattern is set:

(Ad 41100 %)
2

+dEC?3

- gEC + gec s A9 3/100%)
2

The ACC and dEC in the formulas above are times set by the ACC and dE@ ¢tbe&3peration
group.
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5.10 Stopping the Acc/Dec Operation

Configure the multfunction input terminals to stop acceleration or deceleration and operate the
inverter at a fixed outpditequency

Parameter  Setting I nitial

Unit

Group Code Setting Range Value

65 Multi-function inputterminalP1 i 0
functionsetting
66 Multi-function inputterminalP2 i 1
functionsetting
In (Input 67 Multi-function inputerminalP3 i 0i 27 > i
Terminal) functionsetting
68 Multi-function inputterminalP4 3
functionsettin i
g
Multi-function inputterminalP5
69 functionsetting Z N

Select a terminal to use as an Acc/Dec stop command signal tritirfumction input terminals
(gandard I/Omodel P1 P3,advanced I/Onodel P1i PS) and set a code from Ing&Y to 24.

Set the In69 code to 24 if the'®@rminalis used as the Acc/Dec stop command.

Frequency

s - .

1) For models equipped with standard 1/O, you can set the paramét&sid (Multi-function input terminal
P1i P3).You can use up to 3 muftinction input terminals for models equipped witmslard I/OIf you
must use more than 4 or 5 midilthction input terminals, use models equipped witraaced/O.
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5.11 V/F(Voltage/Frequency)Control

5.11.1Linear V/F Pattern Operation

Parameter I nitial Unit
Setting Value
o . 30.00
peration MbF |Base frequency - 40000 60.00 | Hz
19 | Sart frequency - 0.10i10.0 | 050 | Hz
dr (Drive)
09 |Control mode - 01 1 -
bA (Basig 07 | VIF pattern 0 02 0 -

Alinear V/F pattern configures the inverter to increase or decrease the output voltage at a fixed rate

for different operation frequencies based ondfi&racteristicsSet the bA7 code in the Basic (bA)
groupto O (Linear).

Base frequencylhe inverteds output frequency when running at its rated voltage. Refer to the
motors rating plate to set this parameter value.

Sart frequencyA frequency at which the inverter starts voltage output

Base frequency
Output Frq Start frequency
R
Inverter
rated
voltage
Output
voltage p
Run cmd
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5.11.2Square Reduction V/F pattern Operation

Parameter  Setting Initial

Setting Range Value
bA (Basic) 07 |VIF pattern 1 0i2 0 -

The inverter produces output voltage proportional to 2 square of theémpéejuency by setting
the bAD7 coden the Basic groufo 1 Square reductignThis setup is ideal fdoads such as fans or
pumps.

Voltage

100%

.. Frequency

Base frequency

5.11.3User V/F Pattern Operation

Parameter I nitial

Setting Setting Range Value Unit
07 | VIF pattern 2 02 0 -
_ 41 | User V/F frequency 1 - 0'0? 15.00 | Hz
bA (Basic) Maxirg.
i i i i i i
48 | User V/F voltage 4 - 0i 100 100 | %

TheM100inverter allows the configuration of usgefined V/F patterns.

When the bA7 code is set to 2 (User V/iEgerdefined V/F patternsan be configureth suit the
load characteristics of special motors.
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@ Caution

When a normal induction motor is in use, carest be taken not to configure the output pattern aw
from a linear V/F pattern. Ndimear V/F patterns may cause insufficient motor torque or motor
overheating due to ovexcitation.

When a usev/F pattern is in uséorwardtorqueboost (Ftbandreversetorqueboost (rtb)do not
operate

Voltage

100%

bA48
bA46

bA44

bA42
Frequency

Start bA41 bA43bA45 bA47 Base
frequency frequency

5.11.40utput Voltage Setting

Outputv ol t age settings are required when a moto
voltage. The set voltage becomes the output
is higher than the base frequency, and the input voltémees than the parameter setting, the input
voltage will become the inverter output voltage.

If this code is set to 0, the inverter corrects the output voltage based on an inactive input voltage.

This feature is used when a motor is operating with a \eotteg is lower than the input voltage.

Parameter  Setting I nitial Unit

Setting Range Value
Operation IOv | Qutput voltage setting - 0,170~264| O \%
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Output Voltage
264V

170V

Base frequency Output frequency

5.12 Torque Boost

5.12.1Manual Torque Boost

Parameter  Setting I nitial Unit

Setting Range Value
dr (Drive) drl5 |Torque boost options 0 01 0 -

Ftb | Forward torque boost
Operation - 0.0'20.0 4.0 %
rth Reverse 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, sutypas lift

loads

Torgue boost can be set at the Ftb and rtb codes in the Operation group while the drl5 code is setto 0
(manual torque ba) in the Drive (dr) group.

Manual Torque Boost Setting Details

Code | Description
Ftb (Forward boo3dt Set torque boost for forward operation.
rth (Reverse bookt Set torque boost for reverse operation.
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Voltage
100%

... :without torque boost

Fwd torque
boost

Rev torque
boost

EX

RX

@ Caution

Excessivaorqueboost will result in oveexcitation and motor overheating
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5.12.2Auto Torque Boost

Parameter I nitial
Setting Value
15 Torque boost options 1 07l 0 -
o6) gzl;itr? torque boost filter 5 1i 1000 5 i

dr (Drive)

o71) Auto torque boost
motoring gain

ogh) Auto torque boost
regenerated voltage gain

Ftb | Forward torque boost
Operation - 0.0r20.0 40 %
rth Reverse torque boost

120.0 0.0300.0 | 1200 | %

120.0 0.0r300.0 | 120.0 | %

1) Available with thedrl5 (Torque boost options) set to 1.

You can use the parameter value displayed on
tuning. Set the MbiBase frequengybA12 (Rated slipspeed)MrC (Motorrated current bA1l4

(Motor noload current, 40% of motmated current) codestothea | ue di spl ayed on
platel f you do not use the value displayed on t
the initial value and some features may be limited.

Auto torque boost basically operates with manual torque (habsttb) setting value, and the
additional boost amount is determined according to the following situation.

Theoutput voltage can be adjusted by adding voltage boost to the output voltage using torque current,
when it is too low to start thé/F patten operation. When the starting torque is too low or too high,

the dr27 and dr28 codes (auto torque boost voltage gains) can be used for adjusting compensation
based on the load.

Set the drl15 code to Aito torque boost) in the Drive (dr) group to outigt voltage based on the
torque boost. You can also changedi®s, dr27, and dr28arameters.
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5.13 Stop Mode Setting

5.13.1Deceleration Stop

Parameter  Setting I nitial Unit

Setting Range Value
Ad (Advancedl 08 |Stop mode 0 02 0 -

The operation frequency is decelerated to 0 Hz and stops running according to the set deceleration
time by thestop command by setting the Al€ode in the Advanced (Ad) group to O (Deceleration
stop).

Frequency

Runemd

Deceleration time
-

5.13.2Stop After DC Braking

You can stop the motor by supplying DC power to the motor. Set the AdO8 code to 1 (DC braking)

Parameter  Setting Initial

Unit

Setting Range Value
Ad (Advanced) 08 |Stop mode 1 0i 2 0 -
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5.13.3Free Run Stop

To turn off the inverter outputhen thestop comman on, set the Ad08 code to 2 (Free run stop) in
the AdvancedAd) group.

Parameter Setting  Initial Unit

Setting Range  Value
Ad (Advanced) 08 Stop mode 2 02 0 -

When the operation command is off, the frequencyaltdge outputs turn off.

Frequency,
voltage
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5.14 Frequency Limit

Configure thesetting range of theommandrequency.

5.14.1Frequency Limit Using Maximum Frequency and Start Frequency

Parameter . I nitial .

Name Settin Setting Range value Unit

Operation FrM | Maximum frequency - 40.00040000 | 60.00 | Hz
dr (Drive) 19 |Start frequency - 0.10i 10.00 050 | Hz

Maximum frequency: Set the upper limit value for parameters that are expressed as a frequency unit,
except for MbF (Base frequency). You cannottsefrequency value higher than the maximum
frequency within this function.

Sart frequency: Set the lower limit value for parameters that are expressed as a frequdinary unit.
input frequency is lower than the staequencythe parameter value wile 0.00.

5.14.2Frequency Limit Using Upper and Lower Limit Frequency Values

Parameter I nitial

Group Setting Setting Range Value Unit
Frequency upper/lower ) i
24 limit options ! 01 0
Start frequendy
Ad (Advancedl | 259 | Frequency lower limit - Frequencyipper | 0.50 | Hz
limit
26" | Frequencypperimit - 0.00 Maxfrq. 60.00 | Hz

1) Available when théd24 code is set to.1

Set the A@4 code in the Agroup to 1. The inverter operates within the frequeange set at the
Ad25 and A@6 codes. When the frequency is set via analog input (or digital input) as shown in the
graph below, the set frequency operates only within the upper limit and lowealiggt
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----- :without upper/
Frequency lower limits
Max. frequency
Upper limit —/
Lower limit
110 V1 (Voltage input)
0 Hom | (Current input)
5.14.3Frequency Jump

Use frequency jump to prevent the frequency setting within a specific section.

Parameter .
Group Code Settin Setting Range
27 Frequency jump 1 01 0 -
Frequencyump Start frequencly
) -
2d lower limit 1 Frequency jump upper limit i A
og1) Frequencyump _ Frequency jump lower limit 15.00 | Hz
uppedimit 1 i Max frg. )
Ad 300 Frequencyump ) Start frequencly 20.00| Hz
(Advancedl lower limit 2 Frequency jump upper lim& )
Frequencyump Frequency jump lower limit 2
1) -
£ upperimit 2 i Maxfrg. S
Frequencyump Start frequencly
) -
= lower limit 3 Frequency jump upper lim& S0 [
Frequencyump Frequency jump lower limi
) -
33 upperimit 3 I Max frq. i

1) Available when théd27 code is set to.1

Set the Ad 27 code in thed4group to 1. The command frequency cannot be set within thei/S3 28
frequency range.

Upper limit and lower limit values for each section can be set within the range of the FrM (Maximum
frequency) and dr1%art frequency) codes.
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Frequency

Ad33
Ad32

Ad31
Ad30

Ad29
Ad28 - 10
(0] 2|0m [ (current input)

V1 (voltage input)

Runcmd |

_:when the frequency reference decreases

:when the frequency reference increases

Use frequency jump to prevent motor operation at mechanical resonance frequencies. When jumping
through a frequency bands while a motor accelerates and decelerates, operation frequencies cannot b
set within the preset frequency jump band and the imagtgates at a constant speed.

When a frequency setting is increased, while the frequency parameter setting value (voltage, current,
RS485 communication, keypad setting, etc.) is within a jump frequency band, the frequency will be
maintained at the lowdimit 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.

On the contrarywhen a@requency setting decreaseavhile the frequencparametesetting value
(voltage, current, R885 communication, keypad setting, etc.) is witjimp frequencyand the
frequencywill bemaintairedat the upper limit value of the frequerizand. Thenhe frequency will
decreas when thdrequency parameter settingceeds the range of frequencies used by the
frequency jump band.
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6 Learning Advanced Features

6.1 DC Braking

When the operation frequency reaches the set value during deceleration (DC braking frefaency
inverter stops the motor by supplying DC power to the motor.

6.1.1 StopAfter DC Braking

With a stop command input, the inverter begins decelerating the motor. When the frequency reaches
the DC braking frequency set at Ad17, the inverter supplies Dayedo the motor and stops it.

Parameter  Setting  Initial

ety e Setting Range Value L
08 Stop mode 1 02 0 -
149 | Output block time before braking - 0.00i60.00 | 0.00 | sec
Ad 15 | DC braking time - 0.060.0 | 1.0 | sec
(Advanced) | 1) [ pc praking amount i G200 | 50 | %
Start
179 | DC braking frequency - frequency | 5.00 | Hz
i60.00

1) Available when the ABB code is set to. 1

Set the AG8 code to 1MC braking stopin the Advanced group.

Ad14: Set the time to block the inverter output before DC braking.

Ad15: Set the time duration for the DC voltage supply to the motor.

Ad16: Set the amount of DC braking to apply. The parameter setting is based on the rated current of
the motor(MrC).

Ad17: Setthe frequency to start DC braking.

@ Caution

Note that the motor casverheabr be damaged if excessive amount of DC braking is applied to the
or DC braking time is set too long.
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A(c_i14 éd15
Frequency Ad17 |

Voltage \| —

Current

This featuras disabled if the Ad16 or Ad code is set to O.

Output block time before brakirfgd14): If the inertia of the load is great, or if DC braking
frequency is set too high, a fault trip may occur dum/éwcurrentonditions when the inverter
supplies DC voltage to the motor. Prevavgrcurrentault trips by adjusting the output block time
before DC brakingAd14).

When the inertia of the load is great and DC braking frequency is set too high, modify theaieertia

atthe bAl6 code. TheD&€r aki ng controll erds controller
of the bA16 code.
Name Parameter Setting Description
0 Less than 10 times motor inertia
bA16 Inertia rate 1 10 times motor inertia
2 More than 10 times motor inertia

6.1.2 Start After DC Braking

With the DC voltage is inputhe inverter will begin accelerating the motor.

Parameter  Setting I nitial

ey Gz Setting Range @ \Value Sl
Ad 13 | DC braking amoursdt start - 0 200 50 %
(Advanced) | 12 | DC braking timeat start - 001600 | 00 | sec

Ad13: The parameter setting is based on the rated current of the motor (MrC).

Ad12: The motor accelerates after the DC voltage is supplied during the set time.
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@ Caution

Note that the motor casverheabr be damaged if excessive amount of DC braking is applied to the
motor, or DC braking time is set too long.

Freq.
V0|tage HHHH ¢lAd13
Run cmd

This feature is disabled if the Ad13 or Ad12 code is set to O.

t : The acceleration frequenstarts running after the duration set at the Ad12 code.

6.1.3 DC Braking During Stop

Parameter| Setting

Setting Range

( Ad\gcrl] ced) 13 DC braking amourdt start - 0i 200 50 %
In (Input Multi-function inputerminalP3 _ ]
Terminal) 67 | functionsetting 11 027 2

Ad13: The parameter setting is based on the rated current of the motor (MrC).

Select a terminal to use as the DC braking during a stop from theéunatton input terminal
(standard I/Gmodel PT P3, advanced/O model P1i PS).

If you select the P3 terminal to use as a frequency for the DC braking during a stop, the In67 code in
the Input Terminal group must be set to 11 (DC braking during stop) as shown in the table above.

Voltage i'Ad1 3
P3 T
Run cmd s N
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6.2 Jogoperation

6.2.1 Jog Operation XForward Jog byMulti -function Terminal

Parameter  Setting I nitial

Setting Range Value ot
dr 0.00
(Drive) 11 Jog frequency - Maxfra, 10.00 | Hz
In (Input Multi-function input
) . . . i
Terminal) 69" terminal P5 function 4 0i 27 4
setting
1) For models equipped with standard 1/O, you can set the parambt6bify7 (Multi-function input terminal

P1i P3).

You can set the jog frequency for operation by the drll code in the Drive (dr) group.

Select a terminal to use as a jog operation from the-fundttion input terminaléstandard I/Omodel
P1i P3, advanced I/Gmodel P1i PS).

If you select the P5 terminia use as a jog operation terminal, the In69 code in the Input Terminal
group must be set to 4 (Jog operation) as shown in the table above.

You can set the jog fregacy range within the range of the maximum frequency (FrM) and the start

frequency (drl9).
Frequency T dr1
P> —
Run cmd (FX)

—

N e
o—& P1| FX:In65=0
o—\J P5 | 10G:In6o-4

®CM

The jog operation is treecond highest priorityperationafter the dwell operatiot ajog operation
is requestedrhile operating the mutep, updown, or 3wire operation modes, tligg operation
overrides all other operation modé&ke diagram above shows the example when the-fumtiion
input is set to the NPN mode.
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6.2.2 Jog Operation 2Fwd/Rev Jog byMulti -function Terminal

Parame : "
Setting I nitial .
Group Code tef Range Value Unit
Setting
dr (Drive) 11 Jog frequency - 0.00 Max frg.| 10.00 | Hz
Multi -function input terminal P4 .
) -
In (Input ! functionsetting 28 by :
Terminal) 69 Multl.-functlc_m input terminal P5 27 0i 27 4 :
functionsetting

1) For models equipped with standard I/O, you can set the paramtébidy7 (Multi-function input terminal
P1i P3).

You can set the jog frequency for operation by the drll1 code in the Drive (dr) group.

Select a terminal to use a3@GFX operation from the mutunction input terminaléstandard 1/0
model PI P3, advanced I/Qnodel P1i P5). The In68 code in the Inptierminal (In) group must be
set to 24 (JOE&-X operation) to use the P4 terminal as a FX®peration terminal.

You can set the jog fregacy range within the range of the maximum frequency (FrM) and the start
frequency (drl9).

The following graphs anexample waveform of when the goal frequency is set to 30 Hz while the
jog frequency is set to 10 Hz.

Frequency

/N
PA006TY | -
Run cmd (FX) —

P1 [Fx:In65=0

P4 | J0G:In68=26
M

P
[
%%
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6.3 Up-down Operation

Parameter  Setting I nitial

ety Sns Setting Range Value il
Operation Frg |Frequency reference source 10 010 0 -
65 Multi '-functhn input terminal P 0 0 )
functionsetting
Multi-function inputerminal BB
In (Input 67 functionsetting 25 . 2 i
; . — 3 0i 27
Terminal) Multi-function input terminal P4
68Y funcii X 15 3 -
unctionsetting
69 LVIuItl -function input terminal P5 16 4 i
unctionsetting
Ad 65 |Up-down frequency sava@ptions - 01 0 -
(Advanced)| g2  |Up-down frequency save - 0.0f?qMax 0.00 | Hz

1) For models equipped with standard I/O, you can set the paramtébidy7 (Multi-function input terminal
P1i P3).You can use up to 3 muftinction input terminals for models equipped witmslard I/OIf you
must use morthan 3 multifunction input terminals, use models equipped wdtraaced/O.

2) Available when thé&d65 code is set to 1.

Up-down Frequency Savéetails

You can set the ugown frequency save feature by settimgfrqg (frequency reference souyamde
to 10in the Operation group

Select a terminal to use as thedgovn operation frequency from the mdithction input terminals
(standard I/Gmodel P1i P3, advanced I/Gmodel P1i P5).

The In68 and In69 codes must be set to 15 (Frequency increase)Bretjl&ncy reduction)
respectively to use the P4 and P5 terminals as tdewp operation terminals.

The In67 code must be set to 25 {dgwn frequency save initialization) in the Input Terminal (In)
group to use the P3 terminal as the terminal for pkeown frequency save initialization.

If the Ad65 code is set to Up-down frequency sawaptions) the updown save function allowtke
inverter to save the frequency to the Ad64 code before stopping or decelerating.

Whenthe inverter is running the tgown operationyou carclearthe saved upownfrequency
settingby configuring the P3 terminal to 25 (Wjmwn frequency save initialization)

Code Name Description
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Code Name Description
0 Up-down frequency save off
Ades | Up-down frequency save | (initial value) p- quency
options 1 Up-down frequency save setting
Ad64 |Up-down frequency save |Saves uglown frequency

When the Updown frequency save initializati@ignal is input to the P3 terminal while the Up
terminal signal or the Down terminal signal is on, this signal beciowvedil.

SelectingUp-down Mode

Parameter ~ Setting I nitial .
Group Code . Unit
Setting Range | \Value
Operation Frg |Frequency reference source 10 0i 10 0 -
65 Multi _—functlc_)n input terminal P 0 0 )
functionsetting
In (Input y | Multi-function input terminal # ) i
Terminal) i functionsetting 15 Or27 €
Multi-function input terminal ®
) -
2 functionsetting ) 4
66 Up-down mode selection - 0i 2 0 -
. 0.00 M
(Advanced) 67 Up-down step frequency - ' frq | 0.00 | Hz

1) For models equipped with standard I/O, you can set the paramtébidy7 (Multi-function input terminal
P1i P3).

You can set the ugown mode by settintpefrequency reference souréeq codg¢to 10in the
Operation group

Select a terminal to use @s updown operation frequency from the mdilthction input terminals
(standard I/Omodel P1i P3, advanced I/Onodel P1i P5).

The inverter is operated by the mode set by the step frequency at the Ad67 code.

Refer to the following table to learn how tdéesethe updown mode.

Description
( n(iiial Incre;ases or decre_ases the comm_and frequency based on tt
Ad66 Up—do_vvn mode valug maximum and minimum frequencies.
selection
1 Increases or decreases the commqnd frequency by the set L
down stegirequency (Ad67) according the edge input.
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Name Description

2 Compound operation of 0 add

Ad67 Up-down step
frequency

Frequencyhat will increase based on the edge input

When the Ad66 code is set tolfthe Up terminal signal is on, the frequency reaches tigto
maximum value for the set acceleration time. It reaches up to the upper limit when the upper limit has
been set. If the Down terminal signal is on, the frequency decelerates to the value for the set

deceleration time, regardless of the stop modecéidetes to the lower limit when the lower limit
has been set.

fa— \
—O O——— P1 | In65=0
—
—O O0——— P |In67=25
—
—O O——— P4 | In6s=15
—
—O O——— P5 | In69=16
N M
Frequency
PAUPO | o s
P5 (DOWN) s R

Run cmd (FX)

Saved
frequency
Output
frequency

P3 (CLEAR)

P4(UPO | mm - =

Runcmd(FX) |l pEEassss s

When the Ad66 code is set toThe motor accelerates by as much as the step frequency set by the
Ad67 code atthemuifi uncti on i nput és positive edge that
motor decelerates las much as the step frequency set at the Ad67 code attht muttic t i on i n
positive edge that has been set as the Down signal. The frequency is saved at the falling edge when
the Up/down signal is specified. In this case, when the stop commangdliscsuhile the multi
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' I
function input set as the Up or Down signal has been set, the previous edge value is saved

continuously and the current frequency is not saved, even when théumailon input is not set
during a stop. The acc/dec time is identiodhe time when 0 is set.

Fx or Rx

Up

> >

Down

More than 3 sec.
Up/Dn Cir

Output
Frequency /

Memorized
Frequency

When the Ad66 code is set toThe motor accelerates by as much as the step frequency set by the
Ad67 codeatthemuifiuncti on i nputéés positive edge that
motor operation is ideical to when 0 is set when the function is activated for more than 3 seconds.
The motor decelerates by as much as the step frequency set at the Ad67 code aftinetionilti

i nput 6s positive edge that hasnibidesticaltewhdn0 a s t
is set when the function is activated for more than 3 secamdishe acc/dec time is identical to the

time when O is set.

Fx or Rx

Up

A
v

Down

3sec

Up/Dn Cir

Output

Frequency /

Memorized
Frequency

@ Caution
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The signal is void when the input is supplied again before it increases 1 step frequency by the U,
Down signalThe frequency at deactivation is saved.

6.4 3-Wire Operation

Parameter  Setting  Initial

Group Code Unit

Setting Range  Value

Multi -function input terminal P1
65 . . - 0
functionsetting
In (Input _ _ _ , ~ i
Terminal) _ _ _ 027
69 Multi _-funct|<_)n input terminal P5 17 4
functionsetting
1) For models equipped with standard 1/O, you can set the parambt6bify7 (Multi-function input terminal
P1i P3).

Select a terminal to use as-wiBe operatiorfrom the multifunction input terminals (standard 1/O
model PT P3,advanced I/Onodel P1 PS). The In69 code must be set to 17{Be command) in
the Input Terminal group to set the P5 terminal asvae3operation terminal.

Frequency
d o tle— \—/
FX m
RX |
P5 (3-Wire)
T
o— P |FX: In65=0
—
O— P2 | RX: In66=1

P5 | 3 Wire: In69=17

%% %%,

™M

The 3wire operation latches the signal input (the signal stays on after the button is released) as shown
in the diagram above, and is used when operating the inverter with a push button switch.

Pulse width (t) of command in the diagram above must basit$0 msec.
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6.5 Dwell Operation

When an operation commanths acceleratiostarts after running by set dwell frequency during
dwell operation time. The invertean be used faiwell frequencyoperatios before opening the
mechanichbrake of lifttype load and for opening the brake.

Group Code P%r:trtri\%er Setting Range I\Z'lﬂi Unit
Start frequency
20 |Dwell frequenc - . 500 | Hz
Ad (Advanced) q Y Maximum frequency
21 | Operation time - 0.0i 100 0.0 | sec
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Dwell frequency: Arated slip frequency that supplies the rated torque to the efoterdpening the
mechanical brake of liftype load. The rated slip frequency is different from the rated frequency

converted from the rated RPM on the motor rating plate.

Frequenc
Dwell noy
frequency
Start
frequency <+“——>

Dwell time
Run cmd |

Note

Dwell operation does not workwhen:
Dwell operation timés set to 0 sec or dwell frequency is set to 0 Hz
Re-accegration is attemptefiom stop,asonly the first acceleration dwell operation command is vi

[Dwell operatiof
Frequency
Changesin
frequency reference

Dwell /
frequency

Dwell time

nond | DO peew

O Caution
When a dwell operation is carried out for a-lifgpe load before its mechanical brake is released, sn(

can be damaged or thifecycle reducediue tooverflow current inthe motor
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6.6 Slip Compensation Operation

Parameter  Setting I nitial
Setting Range Value
MrC | Motor rated current - 0.11150.0 - A
Operation - -
Mkw | Motor capacityoption . 0.112.2 . KW
11 | Number of motor poke - 2i12 4 -
12 | Motor ratedslip frequency - 0.00'10.00 - Hz
bA (Basic) 14 | Motor ncload current - 0.17100.0 - A
15 |Motor efficiency - 501 100 - %
16 |Load inertia rate - 02 0 -
dr (Drive) 09 | Control method option 1 01 1 -

(Initial values of the MrC andA12i 15codes are determined by the MKW parameter.)

Set the dr09 code in the Drive group t8lip compensation contjol

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

MkW: Set the capéty of the motor connected to the inverbettput terminal.

Parameter Setting Description
01 0.1kw
MKW | Motor capacity option ~ ~
2.2 2. KW
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bA11: Enter the number of polé®m the motor rating plate.

bA12 Enter themotorrated slipirequency referring tthe motor rating platand the following
formula

arom3 PQ

fo =1 - &8
& 120 9

fs = Rated slip frequency

fr = Rated frequency
rom= Number of theated motor rotatics

P=Number of motor poles

Example) When the rated frequency is 60 Hzntimaber of the rated motor rotatiis 1740 rpm,
and the number of motor poles is 4:

1740 3 4G
CRRRE T

MrC: Enter the rated currefiom the motor rating plate.

bA14: Enter thaneasuredurrent when the load on the motor axis is removed and when the motor is
operateatthe rated frequencif. no-load current is difficult to measure, erégurrent equivalent to
40 % of the rated motouent.

bA15: Enter the efficiencyrom the motor rating place.

bA16: Select load inertia based on motor inertia.

Name Parameter Setting Description
0 Less than 10 times motor inertia
bA16 |Inertia rate 1 10 times motor inertia
2 More than 1@imes motor inertia
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For the induction motothedifferencebetween the number of motor rotations and frequency
(synchronous speed) increases according to the load itewan in the graph belowherefore, the
slip compensation control is used whies speed difference must be decreased.

Motor rotation

Synchronous speed

lip
. compensation
Motor rotation
speed
Load ratio

6.7 PID Control

Parameter  Setting Initial |, .
Group Code Name Setting Range Value Unit
PID control selection 1 01

0.00400.00| 0.00 | Hz
/0.01100.0 | /0.0 | /%

1892 | PID feedback -

0.00
1992 | PID reference - Max frq. /0008 /I—(l)z
/0.0100.0 )
20Y | PID referenceaurce - 05 0 -
1) - ] -
AP (Application) 21Y | PID feedbaclsource 0i 3 2
22Y | PID controllerPgain - 0.01999.9 | 300.0 | %
o3 I(Dllé)a?r(;ntroller integral time i 0103200 | 1.00 | sec
o PID c_ontroller differentiation time i 00030.00 | 000 | sec
(D gain)
28" | PID mode - 01 0 -
) Reef _ PID output frq.
29V | PID output frequency upper limit Lower i 60.00 | Hz
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Parameter ~ Setting I nitial .
]y G Setting Range Value i
Max frq.
Sart frqi
30"V | PID output frequency lower limit = PDoutputfrg. | 0.50 | Hz
upper limit
02V |PID scale selection - 01 0 -
37 |Sleepmode delay time - 0.0'2000.0 | 60.0 | sec
38V |Sleepmode frequency - 0.00 Max frgq.| 0.00 | Hz
399 |Wakeup Level - 0.0100.0 | 350 | %
In (Input 65 Multi-function inputterminal 21 0i 27 i i
Terminal) functionsetting

1) Available when the APO1 code is set to 1.

2) The parameter of tP19and AP2Q:odes are displayed in a different format depending on the AP02
parameter(Frequency wheAP02=0, percentage whekP02=1)

6.7.1 PID Basic Control

PID control provides constant automated control of flow, pressure, and temperature by adjusting the
outputfrequency of the inverter.

Set the APO1 code to 1 (PID operation) in the Application (AP) group. Then, you can set the PID
reference at AP19 and monitor the actual PID feedback volume.

There are 2 types of PID operation mode; normal PID moderacelgs B> mode You can set the
PID operation mode by AP28 (PID mode).

AP21 Set the feedback source of the PID controller

Description

Parameter

Setting

12 (I inpuf) of analog input terminal
(0i 20[mA] )V
12 (V inpuf) of analog input terminal

1 )
AP21 |PID feedback source (@r10[V) _ _
2 V1 terminal input of analog input terminal block
(G 10[V])
3 RS-485communicatioh?

1) Available only for models equipped witbhanced/O.

2) When you input the PID feedback via-885 communication, you can read and/or write in 0.1 % increments
using0x001E(common address), regardless of the AP0O2 (PID unit selection) value.

AP22 Sets the P gain as the output ratio to the error rate. Ifghim & set to 50%, 50% of the error
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is output. Higher input value leads to reaching the target control variable faster, but oscillation may
occur at the controller when the value is too high.

AP23 Setghetime to output accumulated errors. When thereésr100%, the time taken for 100%
output is set. When the integral titseset to 1 second, 100% output occurs after 1 second of the error
remaining atLl00%. Differencein a normal state can be reducedHwyintegral timeAdjustingthe

value leads ta fasteresponsgbut oscillation may occur at the controller

AP24 Sets the output volume for the rate of change in eMd@0 detects error every 1 ms. When
the differential time is set to 1 ms and tht of change in errors per sec is 100%, output occurs at 1%
per 10 ms.

AP28 Adds the set target to the PID controller andtbetgolume of the target.
AP29 AP3Q Limits the output of the controller.
AP20Q Selects th®ID referencsource.

APO02 You can set the unit of tHelD referencAP19) andPID feedbacKAP18) toHz (frequency)
or % (percentage (AP02= 0. Hz, APO2= 1: %)

In65 IN69: When one the muifunction input terminaPLi P5is set to 21 (PID switch operation) and
turn the terminal ONthe PID control is switched to normal PID control where the command
frequency is operated as the PID reference but not as the PID controller output.)

rPM: Converts the feedback volume set at AP21 to motor frequency.

When running the PID switch operatidime output frequency is displayed, but the feedback volume
is not displayed.
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Normal PID operation (AP28=0)

Frequency
conversion ¥ [

PID Gain
Application Multi-function input
APO2 =0 Frequency operation y T
APQ2 = 1: % operation® AP22:P Gain Input Terminal:
.................................................................. . AP23:1 Gain 1n65-69 PID switch
H " ' operation®
' PID command setting ' AP24:D Gain o P1~P5
Application i PID Limit
Keypad1/2 Application
Analog Analog AP20 EL
input filter input scale Z
'0 AP28: L-Limit
Vi InpulTerminal InputTerminal
0-10([V] e 50 20 SH IS I;ID output |
In53-61 : requency :
‘0 L | freauene |
12 0 »
v:o-10[v] — > { > i © PID OUT
: 0-20
1:0-20 [mA] o] Keypad
1| Keypad 2
Internal
: communication 2| Vi:0-10V
3 [ 1200:0-20mA
4 12(V):0-10V
5 | Communication
PID F/B setting
Analog Analog
input filter input scale Application
vi Input Terminal InputTerminal
— P
0-10[v] n8-11 A
In7.57 In53-61 3
2 >| : > i D\] PID FBK?
V:0-10[V] ‘o
1: 0-20[mA] > o
: ,0
0| 12():0-20 mA
1| 12(v):0-10V
Internal H N
| communication” 2| vi:o10v
3 | Communication

Normal PID control block diagram

1) RS485communication is added to tR¢D feedbaclgroup.

2) PID REHPID referencgvalue can be checked and configuredrRt &
WhenAPO2 = 0, the unit is set to [Hz]. When AP02 = 1, the unit is set to [%0].

3) PID BK (PID feedback volumevalue can be checked/®18 The unit is identical to the unit of the AP19
parameter value.

4) When the PID switch operation (21, PID operation switched to normal operation) signal is input tothe multi
function input §tandard/O model P1i P3,advanced/O model P1i P5) while the AP02 is set to 1,
percentage value is converted and output to thedrey value.

5) Polarity of PID OO (Normal PID output)s unipolar, and it is limited by AP29 {Hmit, Frequency jump
upper limit1) andAP28 (L-Limit, Frequency jump lower limi).
6) 100.0% is thé&rM (maxFreq that is the maximum frequengglametesetting.
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Process PlDoperation (AP28=1)

1972 frequency setting

0/1: KeyPad-1/-2 Operation
>
2V0(0~5V) Frq
3:V1(0~10V)
4:12() (0~20mA) 17
——>| o o
5:12() (0~10V) p g Main reference
6/7:V0 + 20/V) ‘o
—>| ¢o,
BV0+V1 o0 PID Gain
—_—> 90
9: RS-485 communication Application Multi-function input
10: Up-down operation .| i
P d AP22:P Gain Input Terminal :
...................................... ' AP23:1 Gain In65-69 PID switch
. ion?
PID command setting AP24:D Gain Output frq. limit P operation
. Operation
Application
K PID Limit FrimaxFreq
O/1:KeyPad-1/:2 AP20 L
g Application Application
i ° PID REF oD outont i
2:V1(0~10V) 1) gl + AP29:H-Limit + + AP28:L-Limit - : PID output
_— T H
3:10) (0-20mA) 20 Q Kfs () > —>O—> » i frequensy |
e —
— + , :
4:12() (0~10v) o) o 7*& PID OUT1* PID OUT2%
5:RS-485 communication 7 0 L—3 Kos

PID F/B setting

Application

AP21:PIDF/B
0RO ©-20mN  Jf 1o x
1:12() (0~10V) PID FBK
2:V1(0~10V)

——>| 0

3:RS-485 ccmmuni:at‘wgn 0

AP02 = 0: frequency operation
AP02 = 1: % operation

Process PIDcontrol block diagram

1) Main reference is a frequen@rg=10, Up/Downoperation excluded) set at the Frg/bAO05 codes in the
Operation group, and the actual output frequency is the main referdriei>a@U2 (PID block output).

2) When the PID switching operation is selected, the main reference becomes the actual output frequency.

3) PID OUL, the output in the PID block diagram, is bipolar and the parameter is limited by the AP29 (PID
upper limit) cale.

4) PID OU2 is the actual frequency and is limited by the frisixFreqthe maximum frequenyyand AR8 (L-
Limit, frequency jump lower limit .lcodes.

Other operations are identicaltfmse usingiormal PID operation.
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PID Sleep & Wakeup

Thei nverter automatically enters sleep mode a
frequency is maintained at the sleep frequency (AP38) for sleep delay time (AP37). Monitoring still
operates in the sleep mode, and the inverter wakes up arsajaimsvhen deviation between the PID
reference and the feedback volume becomes higher than thepvakel (AP39).

Sleep mode is disabled when a stop command is input.

This feature can be used, for examat@ight when the flow rat® the pump loads low.

Sleep Freq Wake up level
PID Reference
PID Feedback // £
Output
frequency
RUN command
PID Active
Sleep Delay

6.8 Energy Saving Operation

Parameter  Setting  Initial Unit

Setting Range  Value
Ad (Advanced) 51 |Energy saving operation - 0i 30 0 %

You can set the reduced amount ofdbigout voltage at the Ad51 code based on the maximum output
voltage (I0Ov).

This operation is used to save energy by reducing the voltage supplied to motors dtload knd
no-load conditions when a fan or pump is operating.
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Current

\ Ad51
Output voltage

6.9 Speed Search Operation

Parameter Setting Initial

Group s Setting Range Value ot
71 | Speed search selection - 00001111 | 0000 | Bits
72 | Speed search current level - 80 200 100 %
Cn (Control)
73 | Speed search P gain - 0i 9999 500 -
74 | Speed search | gain - 0i 9999 1000 -

Multi-function relay functior
OU (Output 31/ |selection

Terminal) 32 | Multi-function output 2
function selection

15 0719 17 -

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 exdaspeed.

You can select a speed search operation from the following four types.

Code Name Function
Speed ---1 | Speed search for general acceleration
P --1- | Initialization after a fault trip (Pr08=1)
Cn71 |search - : -
selection -1-- Restgrt aft_emstantaneous power interruption
1--- | Starting with powepn (Ad10)
Cn72: The amount of current flow is controll

rated current (MrC).

LSis | 17




Learning Advanced Features

Cn73, Cn74: The P/l gain of the speed search controller cajusted. The P/l gain are adjusted
according to the characteristics of a load.

0OU31, OU32: Outputs the speed search operation state to the external sequence using a multi
function relay (3ABC).

Example) After an instantaneous power interruption

Input power
Frequency
t1 12
——
Voltage
Cn72
Current

Multi-function output
or relay | |

If an instantaneous power interruption occurs and the input power is disconnected, th
inverter generates a low voltage trip and blocks the output.

When the inpupower returns, the operation frequency before the low voltage trip and t

voltage is increased by the inverter:i
t1: If the current increases above the value set at Cn72, the voltage stops increasing ¢
frequency decreases.

t2: If the current decreases below the value set at Cn72, the voltage increases again ¢
frequency stops decelerating.

When the normal frequency and voltage are resumed, the speed search operation ac
the motor back to its frequency reference befwdault trip.

Speed search operation is suitable for loads with high inertia. When the load with high friction force
occurs, stop and restart the inverter.

If operated within the rated output, the M100 series inverter is designed to withstand instantaneous
power interruptions within 15 ms and maintain normal operation.
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The DC voltage inside the inverter may vary depending on the output load. If the pewepticin
time is longer than 15 ms, a low voltage trip may occur. The instantaneous power interruption
specification is applied when the input voltage isi2d0 VAC.

6.10 Auto Restart Settings

Parameter  Setting | Initial Unit
Setting Range | Value

Pr 09 Auto restart count - 010 0 count

(Protection) | 19 | Auto restart delay time after trip - 0.060.0 | 1.0 | sec

Auto restart count can be set using the Pr09 code.

An auto restart is used to activate the invgntetection feature and protect the inverter from noise or
other problems, therefore preventing the shutdown of the system.

Pr09: When a trip occurs and the run command is input after the trip, the inverter protection feature is
activated and the invertestarts automatically after the set time programmed at the Pr10 code. At
each restart, the inverter counts the number of tries and subtracts it from the number set at the PrO9
code until the retry number count reaches 0. The retry number count retbenerigibal setting

when you manually reset it using the inverter terminal block or the [STOP/RESET] key, and whena
trip does not occur within 30 seconds after an auto restart.

If the inverter stops due to low voltage, emergency stop (BXx), invertereatieid or hardware
diagnosis, an auto restart is not activated.

The inverter start acceleration automatically after the auto restart delay time set by the Pr10 code. At
auto restart, the acceleration options are identical to those of speed searanderaii 74).
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The following graph is an example wher #uto restart count is setxo

v :Trip occurs
NormalOp. VY

Frequency— SS_ /
= 1 d N/

Speea" —» -

Reset SS Pr10 m
Run e
30 seconds
Autorestarttrial | 2 1 2 1 0 2

6.11 Operational Noise Settings (carrier frequency settings)

Parameter . Initial .
Group Code Setting Setting Range vValue Unit
(Coirt‘rol) 04 |Carrier frequency - 1.0'15.0 3.0 kHz

An operationahoise can be selected. There are pros and cons according to the operational noise
volume as described in the table below.

Code Parameter Setting ‘ Pros and Cons

Low motor noise

Increased heat loss

Cn04 High carrier frequency . :
Increased inverter noise

Increased inverter leakage current
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6.12 2nd Motor Operation

The 2nd motor operation is used when a single inverter switch operates two motors with different
type of loads. Note that this operation does not operate the two motors simultaneously.

Parameter . Initial .
Group Code Name Settin Setting Range value Unit
04 |2¥motor acceleration time - 0.0'6000.0 50 | sec
05 |2motor deceleration time - 0.0'6000.0 100 | sec
M2 07 |2“motor base frequency - 30.00 Max frg. | 60.00 | Hz
Second
( Motor)l)ry 12 | 2™motor rated current - 0.1/100.0 - A
25 | 2motor V/F pattern - 0i 2 0 -
2"¥motor forward torque : o
26 boost - 0.015.0 4.0 Yo
nd
27 ﬁ motor reversed torque i 0.0 15.0 40 %
00st
28 |2motor stall level - 301 150 150 | %
2nd motor electric
M2 nd : thermal continuous
(Secondry 29 §1innlleo\50ez stegingliraml 4 = operation level 150 %
Motor)V (M2-30)
1200
500
2"dmotor electric thermal 2nd motor electric B
30| continuous operation level i e Ll | o ||
(M2-29)
65 Multi-function input i 0 i
terminal P1 functiosetting
In (Input ~ _ ~ . _ _
Terminal) Or27
Multi-function input
) -
6% terminal P5 functiosetting 12 N

1) Available when one of the muftinction input érminal codes is set i@ (Second motor selection).

2) Formodels equipped with standard I/O, you can set the parameter b§Ir{B&ulti-function input terminal

P1i P3).

Select a terminal to use as a second motor selection operation from tHeanotitth inpu terminals
(standard I/O model: PP3, advanced I/@odel PT P5) and set the aasponding code (In6H69)

to 12 (Second motor selection).

When the P5 terminal is selected, set the In69 code of the I/O Terminal grbRps to

Select a motor between two motors connected to the inverter output termirgatbeisnult
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function terminals. When the first motor stops, you can run the second motor by-@4e3a2
parameters and the second motor selection terminal input.

Input the signal to the second motor selection terminal after the motor stops.

The M204, M205, M207, M212, and M225' M2-30 codes are identical to the parameter function
parameter.

M100

6.13 Frequency Setting and 2 Operation Mode Setting

The 29operation mode enables switching the parameter setting of the frequency reference source and
run command to the second parameter setting simultaneously usinfynatitin terminals. For

example, you can stop using the remote control that is operaigdhescommunication option and

start control on the inverter unit.

Parameter  Setting  Initial

Ciallp Setting Range  Value LS
_ drv | 18Command source - 0i3 1 -
Operation
Frq |1stFrequency reference source - 0i 10 0 -
_ 04Y | 2"dCommand source - 0i3 1 -
bA (Basic)
05" |2 Frequency reference source - 0i 10 0 -
In (In_put 65 6 Multl_-functhn output terminal 22 0i 27 i i
Terminal) functionsetting

1) Set one of the muifuinction input terminal codes (standard 1/0O model: i865advanced 1/O model: In&5
69) to 22 (2nd Source).
2) In68 and In69 are available only for models equipped with advanced I/O.
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The F'operation mode is an operation without a 2nd source input set by théumetlon input
(In65 69).

Switching between th&'and 2¢ operations is enabled by turning ON/OFF the selected-muilti
function input terminal.

The command source and frequency reference source are sethygbrtion mode when the
multi-function terminal set as th&®peration mode is OFF. Where multifunction terminal is ON,
the command source and frequency reference source are set'Bypleesfion mode.

The following table details for bA04 and bAO5 setting of ti@@eration mode. The setting method
is the same as th& @ommand sowe (drv) and thestfrequency reference source (Frqg).

Parameter

Description

Setting
0 Operation via the [RUN] and [STOP/RESET] keys
1 FX: Forward operation command
Terminal |RX: Reverse operatiasommand
bA04 | Command source 2 block FX: Run command, stop command
2 operation | RX: Select rotation direction (forward or
reverse)
3 Operation via the R885 communicatioh
0 Digital Keypad as digital frequency setting source 1
1 Keypad agligital frequency setting source 2
2 Integrated volume operation:B[V]
3 Terminal bl odlOds V1
4 Ter mi nal bl oc k20pnAp 2
bAos |Frequency reference 5 Analog |Te€rminal block WY1 2
source 2 6 Integrated volumand terminal block 12 @)
7 Integrated volume and terminal block 12 V)
8 Integrated volume and terminal block V1
9 Operation via the R885 communictioh
10 Up-down operation

1) Available only for models equipped with advanced 1/O.
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The following table details the operation settings when switching betweehdperation mode
and the 2 operation mode.

Parameter  Setting  Initial

Setting Range  Setting L
_ drv (1%) Command source 3 03 1 -
Operation
Frqg (1%) Frequency reference sour 0 0i 10 0 -
04 2 Command source 1 0i 3 1 -
bA (Basic)
05 2" Frequency reference sourc 0 010 0 -
In (Input 69 Multi-function input P5 input 29 0i 27 4 i
Terminal) terminal

1) For models equipped with standard I/O, yousethe parameter by g% (Multi-function input terminal
P1 P3

The operation is as shown in the graph below when the parameters are set as above, the command
frequency is set to 30 Hz, and Ad08=0.

Communication FX |_| |_|
Y S
P5: 27 Switch | £ A I R . [
Output Freq.
30.00

Accelerates to the set frequency fordleeleration time by receiving the FX signal as the

15t operation command.

The P5 terminal input is ON and the operation mode is switched t¢ tgeation mode.

With the bAO4 code set to Terminal operation 1, the inverter keeps operating while the FX
terminal is ON.
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The P5 terminal input is OFF and the operation mode is switched fodheration mode.
With the drv code set to the operation command, the inverter decelerates and stops
according to the stop command.

With the communication FX signdXoperation command) ON, the inverter accelerates to
the set frequency.

The P5 terminal input is ON and the operation mode switches t&' thgepation mode.

With the bAO4 code set to Terminal operation 1 and FX terminal set to OFF, the inverter
decelerates and stops.

@ Caution

When setting the muifunction terminal (standard /O model:TPB, advanced I/@odel P1 P5) is sel
to the 24 command sawee (2nd Source) and input (ON) the signal, operation state is changed bec
frequency setting and the Operation command will be changed 1§ tloernand. Before shifting inpt
to the multifunction terminal, ensure that th 2ommand is corregtiset.

6.14 Input Voltage Setting

Parameter  Setting  Initial
Setting Range  Value

bA (Basic) 19 |Inverter input voltage - 170240 220 | V

Unit

Group Code

The inverter input voltage can be set at the bA19 code.

The low voltage trip level is modifieatcording to the input voltage.
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6.15 Parameter Initialization

Initial
Value

Code Name Parameter Setting

Do not initialize

Initialize all groups

Initialize Operation group

Initialize dr group

Initialize bA group

Initialize Ad group

CF Parameter Initialize Cn group

(Configuration) 93 initialization

Initialize In group

Initialize OU group

Ol | N OB~ OWOWIDN|FL]|O

Initialize CM group

=
o

Initialize AP group

[N
[N

Initialize Prgroup

=
N

Initialize M2 group

13 |Initialize CF group

Select a group to initialize and then execute the initialization at the CF93 code.

Set the parameter value at the CF93 code and press the [ENT] key. After the initialization is complete,
CF93 is displayed again.
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Password Registration

Parameter .
Group Code Setting Setting Range
CF 94 feaésig’r"a‘ggn - 0000 FFFF 0000 | -
(Configuration} o5 o rameter lock - 0000 FFFF 0000 | -

Register a password to prevent unauthorized modification of parameter settings (CF95). The
password must be comprised of hexadecimal characi&sND, C, d, E, F).

Q@ Caution

If you locked the parameter using a password, you must use the password to disable the parame
Therefore, it is very important that you memorize the password.

The factory default password is 06000 &Gxcdpt When
for 60000. 6

Follow the instructions below when you first register a password.

Step W Keypad Display
1  |Gotothe CF94 code. cfo4
2 |Press the [ENT] key twice. 0000
3 Register the password (for 0123
4 | The passworflashes. 0123
5  |Pressthe [ENT] key. --cfo4
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Follow the instructions below to change the password. The following example details changing the
current password 601236 to a new password 60

Step Description Keypad Display
1 Go to the CF94 code. cfo4
2 Press the [ENT] key. 0000
3 Try enteringAdifferent passwords from the current password (for exam 0122

001226), and then press the [ H
4 gagsevoroll.s di splayed when the wron 0000
5 Enter thecorrect current password. 0123
6  |Pressthe [ENT] key. 0123
7 Enter a new password. 0456
8 Press the [ENT] key again. The new password will flash. 0456
9 Press the [ENT] key. cfo4

6.16 Parameter Lock

Parameter . Initial .
Setting Setting Range Value Unit
95 | Parameter lock - 000Q FFFF | 0000 | -
CF (Configuration)
94 | Password registration - 000Q FFFF | 0000 | -

Use parameter lock to prevent unauthorized modification of parameter settings. To enable parameter
lock, register and enter a user passvicst

Follow the instructions below to prevent unauthorized modification of parameter settings using the
password registered at the CF94 code.

Step Instruction ‘ Keypad Display
1  |Gotothe CF95 code. cfo5
2 Press the [ENT] key. ul
3 6uU L 0 ( Udisplayed khen thegparameter settings can be ul
modified.
4 Press the [ENT] key. 0000
5 Enter the value registeli280) 0123
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Step Instruction ‘ Keypad Display

6 Press the [ENT] key. |
6L6 (Lock) is displayed wher |
modified.
8 Press the [ENT] key. cfo5

Follow the instructions below to disable parameter lock settings using the password registered at the
CF94 code.

Step Instruction ‘ Keypad Display
1  |Goto the CF95 code. cfos
2 |Press the [ENT] key. |
3 6L Q_ (isldisptayled when the parameter settings cannot be |

modified.
4 Press the [ENT] key. 0000
5 Enter the value registelt2860}) 0123
6  |Press the [ENT] key. ul
7 (’)U_L_(‘) (Unlock) is displaped w ul
modified.
8  |Press the [ENT] key. cfos

6.17 Voltage Trip Prevention During Deceleration

\oltage trip prevention during deceleration uses regenerative brake force to prevent over voltage trips
when the inverter decelerates or stops.

Parameter  Setting Initial Unit

Setting Range Value

A d\g?]ce d) 08 Stop mode 0 0i 2 0 -
BIT O (--1): Stall protection
during acceleration
BIT 1 (-1-): Stall protection
Pr 50 while operating at a constant - 000 111 000 Bits
(Protection) speed _
BIT 2 (1--): Stall protection
during deceleration

53Y | \oltage limit during deceleratio 0 0/ 0 -
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1) Pr53 (\Voltage limit during deceleration) is available when BIT2 of the Pr50 code is set to 1.

To enable the over voltage trip during deceleragenBIT2 of the Pr50 code 1o The stalll
prevention during deceleration is enabled only during deceleration.

6.18 Brake Control

Parameter Setting  Initial .
. Unit
Setting Range  Value

dr (Drive) 09 Control mode 0 01 1 -
410 Brakeopen current - 0.0'180.0 | 500 | %
429 Brake open delay time - 0.0010.00| 1.00 | sec
0.00
1) -
Ad 44 Brake open forward frequency Max fa. 100 | Hz
(Advanced)| 45 |Brake open reverse frequency - N(l)a'g?rq 1.00 | Hz
46" Brake close delay time - 0.0010.00| 1.00 | sec
0.00
) -
47 Brake close frequency Maxfrd. 200 | Hz
Multi-function relay function
OU (Output 31 setting/ X i
Terminal) 32 Multi-function output 2 functio 19 019 o
setting

1) Ad41, Ad42, and Ad4417 are available when OU31 or OU32 is set to 19.

Brake control is used to control the On/Off operation of the electronic brake load system and is
enabled only when the dr09 code is s&({aé/F steady control). Therefore, check the control mode
first and then configure the sequence.

The DC braking andveell operation are disabled at startup with the brake control enabled.
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Brake release sequence

During motor stop state, if an operation command is entered, the inverter accelerates up to brake
release frequency (Ad#é45) in forward or in reversdirection. After reaching brake release

frequency, if motor current reaches brake release current (Ad41), the output relay-foinctidt

output terminal for brake control sends a release signal. Once the signal has been sent, acceleration
will begin ater maintaining frequency for brake release delay time (Ad42).

Brake engage sequence

If a stop command is sent during operation, the motor decelerates. Once the output frequency reaches
brake engage frequency (Ad47), the motor stops deceleration andsesmthsake engage signal to a
preset output terminal. Frequency is maintained for the brake engage delay time (Ad46) and will
become 0 afterwards.

Ad44, Ad45
Output Ad47
frequency
Output Ad41
current
TAd42 Ad46
Motor speed ]
Brake output
terminal .
P P Brake open N
Brake close Brake close
V/F Steady Control
O Caution

The external brake control is used only when the control mode is set to V/F steady control and the
open frequency is lower than the brake close frequency.
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6.19 Analog Output
An output size can be adjusted by selecting an output option at the AO (Analog Output) terminal.
OUO01: Outputs a selected output option in the following table at the AO (Analog Output) terminal.

Parameter  Setting  Initial

Setting Range  Value e
OU (Output 01 |Analog output option - 03 0 -
Terminal) 02 |Analog output level - 101200 | 100 | %

Name Parameter Setting Outputs for 10V

0 Output frequency Maximum frequency (FrM)

1 Output current 150% of the inverter rated curren
OUO01 | Analog output option

2 | Output voltage AC 282V

3

Inverter DC voltage |DC 410V

0OU02: Adjusts the analog output value based on various meters when an analog output is used as the
input to the meter.

0~10Vdc

/

AO N\
CM AN
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6.20 Digital Output

6.20.1Multi -function Relay Output Terminal Settings

Set an output option for the inverter relay.

Group Code Name Setting Range

FDT-1

FDT-2

FDT-3

FDT-4

FDT-5

Overload (OL)
Inverter overload (IOL)
Motor stall (STALL)
Over voltage trip (Ovt)

Low voltage trip (Lvt)
Inverter cooling pin overheat (OHt)

Multi-
function
relay
31 function
1329 | /Multi-
ou function
(Output output 2
Terminal) function

P e
R |Blolo~Nlol o |MMwNv|k|o

Lost command 17

RUN

=
N

=
w

Stop

H
~

Steady

=
(6]

Speed search

=
(o]

Ready

=
\I

Trip output

18 | Cooling fan abnormal condition warning

19 | Brake control signal

bit 000111

--1 | When the lowoltage trip occurs

30Y  |Faultoutput| -1- |When a trip occurs except low voltage trip 010

After a trip occurs while Pr09 (Auto restart count

has been set

1) OU30: The multfunction output terminal and relay with the OU30 settings operate Wwaédli31 or OU32
code is set t&7 (Trip output).
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Multi-function Relay Function/Muliunction Output 2 Function Setting Details

ou31
(0U32)
Parameter

Description

Setting
Detects inverter output frequency reaching the user set frequency. Outputs a it
when the absolute value (set frequéicyput frequencypdetected frequency
width/2.
Group Code Name Parameter | Setting Initial Unit
Setting Range Value
Detection )
OU (Output 0.00
Terminal) 58 frequency - Max frq. 10.00 | Hz
band
0:FDTF1
When the OU58 code is set to 10.0, the o o
FDT-1 output is as shown in the graph. e | -
40Hz
35Hz
Operation 15Hz 20Hz
frequency
mo = [ [
Runemd [
Outputs a signal when the user set frequency and defieciedncy (OUS7) are
equal, and fulfills FDI1 condition at the same time.
(Set frequency = detected frequency) &[FOT
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 | poecton : 30.00
OU (Output De‘zecﬁog’ 0.00 Hy
Terminal) Max frq.
1:FDE2 58 frequency - 10.00
: ] band
When the OU57, OUS8 codes _ 20Hs IL
aresetto 30 Hzand 10 Hz 0
respectively, FDR output is
as shown in the graph.
Operation 25Hz
frequency
MO [
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OU31 (OU32)

Parameter Description

Setting
Outputs a signal when the Absolute value (output fregiiepeyation frequency)
detected frequency width/2.
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 f?stigt;]%” . 30.00
OU (Output quency 0.00
Terminal) Detection Max frq iz
58 frequency - ' 10.00
2:FDT3 band
When the OU57, OU58
codes are set to 30 Hz s0Hs 35Hz
and 10 Hz respectively, 25Hz
FDT-3 output is as ?pefation
shown in the graph. reduency
MO 1 1
Outputs a signal in the following conditions:
In acceleration: Operation frequenty Detected frequency
In deceleration: Operation frequency>(Detected frequériagtected
frequency width/2)
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 Detection i 30.00
frequency '
OU (Output - 0.00
. 58 | Detection - 10.00 | Hz
3:FDTF4 Terminal) frequency Max frq.
band
When the OU57, OU58
codes are setto 30 Hz and
10 Hz respectively, FDT 30Hz
) ; 25Hz
4 output is as shown in ,
the graph Operation
' frequency
mo [
rnend B ]
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OU31 (OU32)

Parameter
Setting

Description

Outputs a signal to the B contact, in reverse to the4;the following conditions:
In acceleration: Operation frequend®Detected frequency

In deceleration: Operation frequency>(Detected frequériogtected
frequency width/2)

Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 Detection i 30.00
frequency '
OU (Output - 0.00
: 58 | Detection - 10.00 | Hz
4: FDT5 Terminal) frequency Max frqg.
band
When the OU57, OU58
codes are set to 30 Hz and 30Hz
10 Hzrespectively, FDT oot 25Hz
. . peration
5 output is as shown in frequency
the graph.
Mo [ —
Run cmd
(508 enlozs Refer to7.1.20verload Early Warning and Tripn pagel61
6 : Inverter .
overload (I0L) Refer to7.2.3Inverter OverloadProtectionon pagel65
7 : Motor stall .
(STALL) Refer to7.1.3Stall Preventioron pagel62.
8:Overvoltage|lOut put s a signal wh e n marcicuitbsgs akowel the et
trip (Owt) voltage (410 Vdc).
Outputs a signal when the DC volta:

9: Low voltage

rated voltage (initial value: 170 Vdc, determined by the bA19 setting) and a low v

trip (Lvt) trip occurs.

10 : Inverter

cooling pin i i ing pi

overheat (OH) | O1TPUtS @ signalwhen the inverter cooling pin overheats.
(OH)
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OuU31 (0U32)
Parameter

Description

Setting
11: Lost Outputs a signal when there is a loss of analog input (VO, ¥inp2t) terminal
command and R$485 communication command.
Outputs a signal when
operation command is Oneration
entered and the inverter ¢+
12 : RUN frequency
: outputs voltage.
vo [T
13: Stop Outputs a signal when the inverter does not run.
Outputs a signal in steady
Operation Operation
14 : Steady frequency
MO I
19 S Refer t06.9 Speed Search Operation pagel27.
search
16 : Ready Outputs signal when the inverter is in stand by operation and ready to receive an

external operation command.

17 : Trip output

Outputs a signal according to the OU30 code settings.
Exampe) If the OU31 code is set 19, and the OU30 code is se@the multi
function relay operates when a trip (except a low voltage trip) occurs.

18 : Cooling fan

Outputs a signavhen the Pr79 code is selt@Continuous operation wheooling fan

abnormal fault). Refer t6.220peration Mode Setting When Cooling Fan is Abnoongage
warning 150
19 : Brake Outputs a signal when the external brake signal is set. RéféBrake Controbn

control signal

pagel4Q

1) 12 input is available only for models equipped with advanced 1/O.
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6.21 Draw Operation

Parameter Initial

Setting Setting Range Setting Unit
70 | Draw operation - 04 0 -

AP (Application)
71 | Draw ratio - 0.0/100.0 0.0 %

Draw operation is a tension control. This feature allows a constant tension to be afipdied to
material that is drawn by a mottiven device, by finéuning the motor speed using operation
frequencies that are proportional to a ratio of the main frequency reference.

The ratio applied to the output frequency differs by the AP70 (Draw operadi@meter setting.

Name Function

Parameter

Setting
0 No draw operation

1 V1 (Gi 10 V) input draw operation

AP70 |Draw operation 2 VO (Gi 5 V) input draw operation
3 12 (1) (0i 20 mA) input draw operatidh
4 12 (V) (O 10 V) input drawoperatio®

1) Available only for models equipped with advanced 1/O.

Set the AP70 code i 2, or 3

I f the input valwue is higher than the anal og
settings of 188 11, I38i 41, In53 56, andn58i 61, the value is applied to the output frequency as a
positive value, as much as the ratio set by AP71. If it is lower than the median value, it is applied as a
negative value.
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Example of Draw Operation

When the set frequency is 30 Hz, AP70=1(110 V), AP71=10.0%, and @7 In11 are set to the
factory default settings, the frequency converted to the draw operation is 27 Hz (WV330HZ)

(V1=10V).
When the AP70 code is set t\11), the frequency is calculated by the following formula:

, APT1 IN8 + IN10 2
Trey = fres Ffrer X 557 % | Vin == *\INTo—1n8

@ Caution

Set the operation command at the Frg/bAO5 codes and other frequencies at the AP70 code (C
operation).
For example, the draw operation is disabled if Frg=3 (V1) and AP70=1 (V1).

6.22 Operation Mode Setting When Cooling Fan is
Abnormal

Parameter  Setting  Initial

Group Code Unit

Setting Range  Setting

Coolingfan fault operation

Pr (Protection] 79 selection - 01 1 -
Multi-function relay function
OO 3u selection/Multifunction output 2 18 0r19 17 -

Terminal) 32 |function selection

Set the continuous operation or stop when a cooling fan fault occurs at the Pr79 code.

When the Pr79 code is seld@Continuous operation when cooling fan fault), the warning signal is
output at the OU31 code.
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Parameter Description

Setting

Sets continuous operation when a cooling fan fault occurs.

The inverter does not stop and keeps operating.

A cooling fan fault signal can be output using the Afiuliction relay or muli
function output 2 terminal whehe OU31 or OU32 code is setli®(Cooling fan

warning signal).

Pr7o=0 Q@ Caution

If you keep operating the inverter when a cooling fan fault occurs, the inverter
cooling pin overheats and the cooling pin overheat protection may activate. Al
lifespan of important components inside the inveriay be shortened by the rise |
the internal temperature. Operate the inverter after fixing the cooling fan fault.

Set the operation to stop when a cooling fan fault occurs.
The keypad segment displ and the inverter stops operation.
A cooling fan fault signal can be output whiea OU31 or OU32 code is setlip
(Trip output).

Prro=1

6.23 Operation State Monitor

Output Current
The inverter output current can be monitored by the CUr code in the Operatipn g

Parameter  Setting  Initial Unit

Setting Range @ Value

Operation CUr |Output current -

Motor RPM
The motor RPM can be monitored by the rPM code in the Operation group.

Parameter  Setting | Initial Unit

Setting Range | Value
Operation rPM | Motor RPM - - - rpm
bA (Basic) 11 | Number of motor poles - 2i12 4 -
AP (Application) 01 |PID control selection - 01 0 -
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Parameter  Setting | Initial Unit

Setting Range | Value
Ad (Advanced) 63 |Motor RPM display gain - 1i 1,000 100 | %

When the dr09 code is set t¢MJF control), the motor slip is not compensated and the inverter
output frequency (f) is converted to rPM by the following formula:

8120 2 £ §, Ad63
M= &pm1 8 100%

When the APO1 code is set t¢PID contral), the volume of feedback is displayed as a frequency.
bA11l: Inputs the number of motor poles on the motor rating plate.

Ad63: Inputs the motor RPM display gain with the gear rate involved when the motor system RPM is
monitored rather than the motor shaft RPM.

DC Voltage of the Inverter Main Circuit
Monitort he DC vol tage of the inverterds main ci.

Parameter ~ Setting  Initial Unit

Setting Range @ Value
Operation dCL |Inverter DC voltage - - - \%

The voltage multiplied by~/E of the inverter input voltage is displayed when the motor does not run.
User Select Signal Code Options
You can monitor an option set by the dr81 code in the Drive group at vOL.

If output power, torque, analog V1 terminal input, or analog 12 terminaMapselected, the vOL
code display changes to POr, tOr, viM, or ¥Aspectively.

Parameter  Setting Initial

Unit

Setting Range Value
Operation VvOL [User select signal - - - \%

dr (Drive) 81 Monitor code selection - 0~4 0 -

dr81:Set an option to display in the following table.

Function

Parameter

Setting
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Parameter .
Setting Function
0 Output voltage [V] vOL
1 Output power [kW] POr
dr81 | Monitor code selection 2 Torque [kgiQm] — tor
3 Analog V1 terminal input [V] viM
4 Analog 12terminal input [mA/\/P 12M

1) Analog 12 terminal and 12M are available only for models equipped with advanced I/O. A current mode and
voltage mode are switched by operating SW2, and the current is displayed up to 20 mA and the voltage up to
10V when cuent is input.

For the display accuracy of torque, enter the motor efficiency on the motor rating plate at the bA15
code.

Range Selection At Power Input

An option set by the CF01 code in the Configuration group is displayed when power is input. When
theparameters 125 are set, output current, motor RPM, DC voltage, and user select signal are
displayed.

Initial

Group Code | Name Setting Range Value
0 | Run frequency (0.00)
1 | Acceleration time (ACC)
2 | Deceleration time (dEC)
3 | Command source (drv)
4 Frequency reference sourg
(Fra)
5 | Motor selection (MKW)
6 Motor rated
current (MrC)

CF o1 |Selectrangesatpower | 7 | Base frequency (MbF) 0

(S e nput 8 | Maximum frequency (FrM
9 | Output voltage setting (I0V
10 | Forward torque boost (Ftb
11 | Reverse torque boost (rth)
12 | Output current (Cur)
13 | Motor RPM (rPM)
14 | Inverter DC voltage (dCL)
15 | User select signal
16 | Out of order signal (nOn)
17 | Open hidden group (OGr)
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6.24 1/0O Terminal Block State Monitor

Input Terminal Block State Monitor

Monitor a current ON or OFF state of the input terminal block by the In90 code in the Input Terminal

group.
Parameter .
Group Code Name Setting Setting Range
: Input monitor 000 111(Standard) i .
I (Il R block state signal i 00000 11111(Advanced) Bits

When the input terminal P1, P3, and P4 are ON, the keypad segment is displayed as the following:

Dwﬂ Q;ﬁ ';1 QDU' N

00 00 00 00 o

5P 4P 3P 2P 1P

Only 1H 3P areavailable for models equipped with standard I/O.
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Output Terminal Block State Monitor

Monitor a current ON or OFF state of the mfutiction relay and the open collector output by the
OU41 code in the Output Terminal group.

Parameter  Setting Initial Unit

Seting Range Value

OU (Output Output monitor block state

) . - 0Gi 11 00 | Bits
Terminal) signal

When the multfunction relay 1 is ON and the open collector output (standard 1/O) is OFF, the
keypad segment is displayed as the following:

00 =0 =0 fe
() (o (e

Open collector or 3A C

Multi-function relay 1
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6.25 Fault State Monitor

Current Fault state Monitor

The nOn code in the Operation group displays a fault type when a trip occurs during the operation.

Parameter Setting Initial Unit

Setting Range  Value

Operation nOn | Out of order signal - - - -

When a trip occurs, you can view the information for the fault type and the inverter operation state,
fault type, frequency, current, and acceleration/deceleration information sequentially. Refer to
Learning to Perform Basic Operations page39for more information about how to use the keypad.

Item Display Example

Frequency

)
i Trip occurred during acceleration
- H )
Acceleration/Deceleratior P . . .
. : g Trip occurred during deceleration
information Y
S
“E Trip occurred at constant speed

Refer to10.1Trips onpage217for more information about trip types.
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Fault History Monitor
Pro1 95: Saves information for up to 5 fault trips that occur during operation.

Pro6: Clears all information for the fault trips saved at theiP&dodes.

Parameter  Setting Initial

Setting Range  Value il
91 |Fault history 1 - - noOn -
Pr B B B B B B
(Protection) 95 |Fault history 5 - - non | -
96 | Fault history deletion - 01 0 -

Information of the current fault trip can b@nitored by the nOn code in the Operation group when a
trip occurs during operation.

When you reset the inverter to clear the fault status by using the [STOP/RESET] key or a multi
function terminal block, the information displayed by the Operation gsomoved to the Pr91 code.

At this time, the previous fault information saved at the Pr91 code is moved to the Pr92 code
automatically. Therefore, the most recent trip information is saved in the lowest fault history codes.

If multiple trips occur at theagne time, the trip information is saved at a single code in a sequential
order.

The following example details navigating to a different code after viewing a fault.

Next code

Operation status during the fault trip

Current code
c

[ ]
|

ENT

Previous code
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7 Learning Protection Features

7.1 Motor Protection

7.1.1 Electronic Thermal Motor Overheating Prevention (ETH)
Set thePr40code to 1.

This feature is tprotectmotorfrom overheating based on inverse tiimat thermal characteristics.
The inverter output is blocked basmtthe ETH trip time in the figure below when the current
exceedshe value set at tHer42code.

Parameter Initial

Group Code Setting Setting Range Value Unit
Electronic thermal .
40 selection 1 ol 0 )
. Electronic thermal
420 E(Eelionls Lranie o - continuous operatiofl 150 %
Pr minute level level 200
(Protection Electronic th | 500

1)2) ectronic thermal i : 0

& continuous operation leve Ele(r;:izﬂ't(;tg ir;\al 1 100 .

419 | Motor cooling style - 01 0 -

1) Displayed only when Pr40 is set to 1.
2) The value cannot be set to 150% or more.

Pr42:Enter themotor® maximum current per minute based on the mratedcurrent The value
cannot be set under the value sétrd8

Pr43:Enter the currertb continuously operate the motatr Generally, the value therated current
that is specified on the maoferrating plate. The value cannot be set to the valueRetat150%o0r
more than the values.

Pr4:The cooling effect of general induction motors differs depending on the femslbecause
cooler is attached to the mabasxis.But some motors, such as vector induction motors, supply
separat@ower to the cooler to gabetter cooling effectlow speed
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Farameter Description
Setting P
. 0 General motor that cooler is attached to its axis
Pr42) | Motor cooling style .
1 Motor that supplies separate power to the cooler

1) Displayed only when Pr40 is set to 1.

Continuous rated current [%]

100 fremmrmreemee e Prdl=1 . ..

95

65

Frequency [Hz]
20 60
Current [%]
Pr42
Pr43
60 ETH trip time [seconds]
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7.1.2 Overload Early Warning and Trip

Set the OU31 code in the Input/output group {@¥erload: OL)

Initial .
Value st
18Y | Overloadwarning level - 30150 150 %
Pr(Protection)
19 |Overload warning time - 0.0/30.0 10.0 S

Multi-function relay feature
OU (Output 31/ |selection/
Terminal) 32 | Multi-function output 2 feature
selection

1) Set this value based on the metatedcurrent(MrC).
t: Overload warning time

t t
<+ <+

Pr18
Current

Multfunction output | —

Overload trip
Parameter  Setting Initial .
Ciallp ks Setting Range Value Il
20 |Overload trip selection 1 01 1 -
Pr(Protection)| 219 |Overload trip level - 30 200 180 %
229 | Overload trip time - 0.0'60.0 60.0 s

1) Displayed only when Pr20 (Overload warning selection) is set to 1.
Set the Pr20 code in the Proteci{Bn) group to 1.

This feature is to block inverteutput when the motor is overloaded.
The output is blocked when the current leyaleedshe set value during the overload trip time.

When using the automatic restart function and the overload trip time is more than 30 seconds, the
number of automatic restadfterafault trip is initializzd even if the fault trip occurs 30 seconds
after operation witlaload that exceeds the overload trip level is started.
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7.1.3 Stall Prevention
When acceleratind he motor decelerates when the curexatedshe value set at tier52code.

When operatingta constant spee@ihe motor decelerates when the curexceedshe value set at
thePr52code.

When deceleratind he motor stops deceldraj when the voltage of the internal DC circuit
increases to a certain level.

Pr52:Set this value based on tmetorratedcurrent(MrC).

0OU31/0U32: The mitor stall status can be output to the connected external devices using the
inverteis mult-unction relay (3ABC)(The status is output whenever the motor isestalégardless
of thestall prevention (Pr50) #mg.

Parameter  Setting Initial
Group Code :
Setting Range Value
50 | Stall prevention selection - 000111 000 Bit
Pr(Protection
52 | Stall prevention level - 301 200 150 %

Multi-function relay feature
OU (Output 31/ |selection/
Terminal) 32 | Multi-function output 2 feature
selection

7 019 17 -

Pr50:Refer to the following table to configure the stall prevention setting.

Settings

-1 Accelerating

Stall prevention

Pr50 .
selection

-1- Operating at a constant speed

1-- Decelerating

Examplé Set the Pr50 code to 011 to use stall prevention during acoeleradi operating at a constant speed.

When stall prevention is activated, the acceleration and deceleratiehdicoene longer than the set
times becaus¢hemotor cecelerates during accelecsitand stops decelerating during decelersati

When using the t1 or t2 stall preventsettingsduring the steady operation, the motor accelerates
and decelerates based on the acceleration time (ACC) and deceleration tinse{@ED}e operation

group.
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Pr52

o -
Frequenc /\/ \/_
e 5 —5

t1 t2
Multi-function output

or relay T SS 1

Accelerating Steady

DC S~

voltage

Frequency M

Multi-function output
orrelay -

Decelerating

7.2 Inverter and Sequence Protection

7.2.1 Output Openphase Protection
Set the F35 code in the protectidiPr) group to 1.

Output operphaseThe inverter output is blocked when onéhef3 phases (U, V, W) of inverter
becomesnopen phase.

Parameter  Setting Initial

Unit

Setting Range Value
Outputopenphase protection 1 0i 1 0 i

Pr(Protection)] 05 .
selection

@ Caution
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Set the moteratedcurrent(MrC) correctly.The output opephase protection function may not opera
the MrC code value does not match the actual anatedcurrent.

Parameter __
Setting Description
pr | Outputopenphase 0  [Setnot to use output opphase protection selection
protectionselection 1 Set to Use outpUt opEhase protection

7.2.2 External Trip Signal

Select a terminal to use thgexternal trip signal between the milthction input terminals (ghdard
I/O model P1 P3,advanced I/Gnodel P1i P5).

If you want to us@4astheexternal trip signdbr terminal A and P5 as external trip signal terminal B,
set thdn68 code to 18 and thHa69 code tal9.

Parameter Setting Initial

Group Code

Setting Range Value

65 Multi-function input terminal P1 i 0 i
function setting

In (Input - — . 0i 27
Terminal) ggb | Multi-function input terminal P4 . ! 3 ]
functionsetting
69 Multi-function input terminal P5 19 4 _

function setting
1) Theln68 andIn69 (multi-function input terminalP4 P5)codes are available only for models equipped with
advanced I/0. When using models equipped stéthdard I/Quseln65i 67 (multi-function input terminal
P1i P3).

External trip signal input terminal A (N.OMaintains open status between the P4 and CM terminals
for normal statuses and blocks output when a short circuit occurs.

External trip signal input terminal @1.0.): Maintains short circuit status between the P5 and CM
terminalsfor normal statuses and blocks output when the circuit is open.

(The trip by the external trip signal input terminal B (Etb) cannot be cleared if the P5 function is
changed after theiproccurs. Shortircuit the P5 and CM to clear the trip first and change the
function)
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—e
—oo—® P |FX In65=0
Ju—
—O O—® P4 INO In6 =18
—O_I_O—\\ P5 [N.C In6 =19
N ™M
Frequency
P4 (A) -
P5 (B)
Run cmd

7.2.3 Inverter Overload Protection

Parameter  Setting  Initial Unit

Setting Range Value

Multi-function relay feature
OU (Output 31/ |selection/
Terminal) 32 | Multi-function output 2 feature
selection

6 0i 19 17 -

When the invertenput current exceeds the rated current, a protective function is activated to prevent
damages to thiaverterbased oinverse proportionatharacteristics.

The multifunction relay (3ABC) signal can be output to the connected external devicearwhen
inverter overload trip occurs.
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7.2.4 Speed Command Loss

When gttingoperatiorspeedisingan analog inpuatthe terminal blockor communication optics)
speed command loss settranbe used teelect the invertaperatiorfor situations whethe speed
command is lost due the disconnection afignal cable

Parameter  Setting Initial
Setting Range Value

0 0i 2 0 -

Unit

Group Code

Time to determine analog speed

15
command loss

Pr

(Protection 12 Motion at speed command loss - 02 0 -

13 Time to determine speed i 0.11120.0 10 S
command loss
Multi-function relay feature
OU (Output 31/ selection/
Terminal) 32 Multi-function output 2 feature

selection

11 0i 19 17 -

Pr15:Set time to determine analog speed command loss.

Code Name Pararr_]eter Description
Setting
0 Not operating
Time to determine 1 Whentheinput value is less than the half of the
Pr15 analog speed comman( value set at thim 8, In38,andIn53 codes
loss > Whentheinput value is less than the value set
theln 8, In38,andIn53 codes

Examplel) If thespeed command istde 3 (terminal block V1) at the Frq code in the operation group and Pr15
is set to lit is determined to be a speed command loss wharithgut value is less than the half of the ealu

set atn08.

Example?) If thespeed command is selected to 6 (advanced 1/O only, terminal block §)p#atzhe Frq code

in the operation group and Prl5 is set, ii2 determined to be a speed command loss whérOtmput value

is less than thealue set at In38 or the input of the 12(1) terminal is less than the value set at In53.
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Pr12:The inverter operates based on the Prl12 setting if corsditieet the Prl5 setting during the
time set aPr13

Parameter

Description

Setting
0 Continue to run at frequency before the
. command loss
Motion at speed commang
Pri2 1 oss 1 Free run stop (output block)
2 Deceleration stop

OU31(or OU32): Thenformation abouthespeed command loss can be output to connected
external devices usirtge multifunction relay (3ABC) omulti-functionoutput 2.

Examplé When thePr15cod is set to 2, ther12code is set t8, thePrl3code is set t6.0 secondsnd the
OU31code is set tdl

Frequency
Setting

—P» 5sec @—

Frequency \

Multi-function relay _
Roned P

LSis | 167




Learning Protection Features

7.2.5 Dynamic Braking (DB) Resistor Configuration

Set thePr65code tal.
Code Name Paérarr_leter Description
etting
DB resistor 0 Use DB resistor without level limit
Pr65 |warning level
setting 1 Use DB resistor during the time set at Pr66

Set the leve(%ED: Enable Dutyat Pr66

Parameter Setting  Initial

Sy S Setting Range  Value L
65 | DB resistor warning level setting 1 01 1 -
Pr (Protection)
66" | DB resistor warning level - 0 30 10 %

1) Displayed only when Pr65 (DBsistor warning level limit setting) is set to 1.

Q@ Caution

Do notsetthe braking resistor to exceed the resistpower rating (Watt). If overloaded, it can overhe
andcausea fire.When usingaresistor with a heat sensor, the sepstiput can be used as externalrip
signalfort h e i smultefunttieningut.

Braking resistoconfigurationsets the rate at which the braking resistor operates for one operation
cycle. The maximum time for continuous braking is 15eseithe braking resistor signal is not
output from the inverteafter the 15 sec period has expirsa example of braking resistor set up is
as follows:

Preg = 7 _dec
Example 1) T _acc +T _steady +T _dec +T _stop

3 100[%]

T_acc: Acceleration time to set frequency

T_steady: Constant speggeration time at set frequency

T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency

T_stop: Stop time until operation resumes
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Frequency
- a—p a4 4>
T_acc T_steady T_dec T_stop
Example 2)pres = T _dec 3 100[%0]

7 _dec +T _steadyl+T7 _acc +7T _steady?2

NN

Frequency

T_dec T_acc
- a4 p 14— > 4>
T_steadyl T_steady2
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7.2.6 Initial charging circuit trip(ROT)

Set the Pr80 code to 1.
Code Name Parameter Description
Setting
Initial . 0 Not use ROT function
charging
Py circuit trip
protection 1 Use ROT function

Initial charging circuit The initial charging circuit limits the inrush current when supplying power to
the inverter, and it consists of a resistor and a relay.

Parameter ~ Setting Initial
Setting Range @ Value

1 or1 1 bit

Unit

Group Code

Initial charging circuit trip

Pr (Protection)| 80 .
protection

@ Caution

The initial charging circuit trip protection function can be used only when input power2<20V,
and it does not protect trips due teeky fusion.

This function activates and protects the inverter when the input power is unstable or an initial ¢
circuit trip occurs while supplying power to the inverter. If the ROT continues to occur after turn
power off and on again, stoging the inverter and contact the retailer or the LSIS customer serv
center.

(The inverter may become damaged if you operate the inverter in an initial charging circuit trip
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8 RS-485 Communication Features

This section in the user manual explains how to control the inwetttest PLCor a computer over a
long distance using the REB5 communicatidieatures. R&85communication features are
available only for M100 models equipped with advari@dro use the R85 communication
features, annect the communication cables and set the communication parameters on the inverter.
Refer to the communication protocols and parameters to configure and usel8ie RS

communication features.

8.1 Communication Standards

Following the R85 communication standards, M100 products exchange data withanBLC
computer. The R885 communication standards support the Mluttp Link System and offer an
interface that is strongly resistantiaise. Please refer to the following table for details about the

communication standards.

ltem |
Communication method/
Transmission type

Standard
RS485/Bus type, Multdrop Link System

Inverter type name

M100

Number ofconnected inverters
Transmission distance

Maximum of 16 inverters / Maximum 1,200m (recommended distar
within 700m)

Recommended cable size

2 Pair Shielded Twisted Pair Cable (keep it adiafancdrom the
power cabl§.

Installation typé)

RJ45 conector (pin 1: S+, pin 8-in 7: SG) on th#O board

Power supply

Supplied by the inverteraninsulated power source from the inveiter
power circuit

Communication speed

1,200/ 2,400/ 4,800/ 9,600/ 19,200/ 38,400 bps

Control procedure

Asynchronais communications system

Communication system

Half duplex system

Character system

ModbusRTU: Binary / LS Bus: ASCII
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ltem | Standard
Stop bit length 1-bit/2-bit
Frame error check 2 bytes
Parity check None/Even/Odd

1) Refer to the following when connecting the communication line:

Usea2-pair STP (Shielded Twisted Pair) cable (use
only pin 1: S+, pin 8: Sand pin 7: SG, pin 1 and pin
8 have to be twisted type) and RJ45 STP plug.

For connectionbetween inverters or extancables,
useanRJ45 coupler (ype LAN coupler that the
STP plug can be attachte).

Use cables, plugs, and couplers that confortime

LAN standard: CAT5, CAT5e, and CAT6.

Maintain a safelistance between the communication
line and the power cable.

8.2 Communication System Configuration

In an R$485communication system, the PLC or computer is the master @@ddee invder is the

slave deviceWhen using a computer as the master, theF2sonverter must be integrated with the
computer, so that it can communicate with the inverter thrihegRS232/RS$S485 converter.

Specifications and performance of converters may vary depending on the manufacturer, but the basic
functions are identical. Please refer to the
features and specificatians

Connect the wires and configure the communication parameters on the inverter by referring to the
following illustration of the communication system configuration

RS-232/485
Converter ||Inverter #1| |[Inverter #2| |Inverter #n
Computer ‘ Y ‘ Y
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