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

Thank you for purchasing LS ELECTRIC inverter.



Safety Information

Safety Information

Read and follow 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 result in severe injury or
death.

A\ Warning

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

@ Caution

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

Safety information

A Danger

Do not open the cover of the equipment while it is on or operating. Likewise, do not
operate the inverter while the cover is open. Exposure of high voltage terminals or
charging area to the external environment may result in an electric shock. Do not
remove any covers or touch the internal circuit boards (PCBs) or electrical contacts on
the product when the power is on or during operation. Doing so may result in serious
injury, death, or serious property damage.

Do not open the cover of the equipment even when the power supply to the inverter
has been turned off unless it is necessary for maintenance or regular inspection.
Opening the cover may result in an electric shock even when the power supply is off.
The equipment may hold charge long after the power supply has been turned off. Use
a multi-meter to make sure that there is no voltage before working on the inverter,
motor or motor cable.
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I\ Warning

This equipment must be grounded for safe and proper operation.

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

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

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

Do not operate the inverter with wet hands. Doing so may result in electric shock.

Check the protection degree of circuits and equipments used in the inverter degree of circuit

protection and the degree of equipment protection.

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

The circuit is protected by the essential insulation and electric shock may occur if the

insulation is done improperly. The same protection measures for electric cables must be

taken when the using or installing the following compornents, or when you connect a cable to

the following terminals or components.

- Multi-function terminals: P11 P3, P4 (Advanced I/O), P5 (Advanced 1/O), CM

- Analog terminal inputs and outputs: VR, V1, 12 (Advanced I/0), AO, CM

- Other terminal block connectors: Q1(Standard I/O), EG (Standard 1/O), 24, A1, B1, C1, A2
(Advanced 1/O), C2 (Advanced I/O)

- Cooling fan

This inverter is a protection class 1 product.

@ Caution

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

The inverter is designed for 3-phase motor operation. Do not use the inverter to operate a
single phase motor.

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

Maximum allowed prospective short-circuit current at the input power connection is defined in
IEC 60439-1 as 100 kA. Depending on the selected MCCB, the LSLV-M100 Series is suitable
for use in circuits capable of delivering a maximum of 100 kA RMS symmetrical amperes at the
drive's maximum rated voltage. The following table shows the recommended MCCB for RMS
symmetrical amperes.

Remarque

Le courantmaximumdecourt-ci r cui t pr ®sum® autoris® au
est défini dans la norme IEC 60439-1 comme égal & 100 kA. Selon le MCCB sélectionné, la
série LSLV-M100 peut étre utilisée sur des circuits pouvant fournir un courant RMS symétrique
de 100 kA maximum en ampeéres a la tension nominale maximale du variateur. Le tableau
suivant indique le MCCB recommandé selon le courant RMS symétrique en amperes.

Working y1e100(E/N) UTSIS0(NHIL) ABS33c ABS53c ABS63c ABS103c

Voltage
240V(50/60Hz) | 50/65 kA | 65/100/150 KA | 30 kA 35 KkA 35 kA 85 kA

iv | LS 'ELECTRHC




Quick Reference Table

Quick Reference Table

The following table contains situations frequently encountered by users while working with
inverters. Refer to the typical and practical situations in the table to quickly and easily locate

answers to your questions.

Situation Reference

| want to configure the inverter to start operating as soon as the power source 85
is applied. .89
| want to configure the motor& parameters. 0.196
Something seems to be wrong with the inverter or the motor. D.224
What are the recommended wiring lengths? p.23
The motor is too noisy. p.131
| want to apply PID control on my system. p.122
What are the factory default settings for multi-function terminals? p. 205,
p. 210
| want to review recent fault trip and warning histories. p.158
p.69,
| want to change the inverter® operation frequency using a potentiometer. p.70
p.72
| want to install a frequency meter using an analog terminal. p.144
. p.58,
| want to monitor the supply current to motor. 153
| want to operate the inverter using a multi-step speed configuration. p. 79
The motor runs too hot. p.161
The inverter is too hot. p.163
The cooling fan does not work. p.152
| want to change the items that are monitored on the keypad. p.239
| want to operate the inverter using a multi-step speed configuration. p.153

LS :ELECTJWC \%
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Preparing the Installation
| I
1 Preparing the Installation

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

1.1 Product Identification

The M100 Inverter is manufactured in a range of product groups based on drive capacity
and power source specifications. Product name and specifications are detailed on the rating
plate. 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 your
requirements. For more detailed product specifications, refer to 12.1 Input and Output

Specification on page 242.

Note

Check the product name, open the packaging, and then confirm that 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 0-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 illustration below 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)

Din rail joint
O/

= %
5
Inverter body
Keypad
Volume key
g
g
Control terminal block

Front cover
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1.5~2.2 kKW (Single Phase)

Top cover ———=o
(Optional)

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 therefore the
installation environment can significantly impact the lifespan and reliability of the product.
The table below details the ideal operation and installation conditions for the inverter.

ltems Description

,lb)\mblent Temperature 147 122°F (-10i 500 )

Ambient Humidity 95% relative humidity (no condensation)
Storage Temperature |- 4i 149 F (-20i 650 )

Environmental Factors

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

Altitude/Vibration

Lower than 3,280 ft (1,000 m) above sea level/less than 1G (9.8

m/sec?)
Air Pressure 70~106 kPa
1) The ambient temperature is the temperature measured at a point 20(5 cm) from the surface of the

inverter.
! Qg HH]
/ N Q Q 8@ “m
\
7,/

O Caution

6 I Ls ;EL ECTRIC
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Do not allow the ambient temperature to exceed the allowable range while operating the
inverter.

1.4 Selecting and Preparing a Site for Installation
When selecting an installation location consider the following points:

The invertermustbei nst all ed on a wall that can suppc¢

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 surface that
is fire-resistant or flame-retardant and with sufficient clearance around the inverter to
allow air to circulate. The illustrations below detail the required installation clearances.

4" minimum

1 i

)
)
)
)

) (
) (
) (
] (

; 2” . UL
minimum minimumn | nnnnn
R —
M
B | 2la=islel: = annnn
HE o
ol I UL UL
il -
2" minimum T
l 4" minimum

R S S R R
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Ensure sufficient air circulation is provided around the inverter when it is installed. If the

inverter is to be installed inside a panel, enclosure, or cabinet rack, carefully consider the
position of the inverterdés cooling fan and
positioned to efficiently transfer the heat generated by the operation of the inverter.
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If you are installing multiple inverters in one location, arrange them side by side and
remove their top covers (optional). The top covers MUST be removed for side-by-side
installations. Use a flat head screwdriver to remove the top covers.

Keep the distance between inverters at least 0.16 0 .

%
’é
o]

/)
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If you are installing multiple inverters, of different ratings, provide sufficient clearance to
meet the clearance specifications of the larger inverter.

e e

4" minimum

(o] o, (o)
3 L]
- ool || (2220 ., ..
:2”minimum | |00 goo 2" minimum |
LR
........................... N ﬁ ................

I

4" minimum

o e

10
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1.5 Cable Selection

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

@ Caution

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

Use copper cables rated for 600V, 750 for power terminal wiring.
Use copper cables rated for 300V, 750 for control terminal wiring.

Ground Cable and Power Cable Specifications

Power I/O
Load (kW)
UNW
Single Phase | 04 35 12 2 2 14 14
200V 0.75
15 35 12 35 35 12 12
2.2 ' ' )

Signal (Control) Cable Specifications

Signal Cable
BT IS 1L With Crimp Terminal Connectors

Terminal Connectors (Bootlace Ferrule)
(Bare wire)
mm2 \We mm?2 AWG

P1~P5/CM/NVRIN/1/12
IAOIQL/EG/24Y 0.75 18 05 20
A1/B1/C1/A2/C2Y 10 17 15 15

1) There are no P4, P5, 12, A2, and C2 terminals on the standard I/O, and there are no Q1 and EG
terminals on the Advanced I/O. For more details, refer to 2.2 Cable Wiring Step 4 Control Terminal

Wiring on page 24.

LSE ccrric [ 11
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2 Installing the Inverter

This chapter describes the physical and electrical installation methods, including mounting
and wiring of the product. Refer to the flowchart and basic configuration diagram provided
below to understand the procedures and installation methods to be followed to install the
product correctly.

Installation Flowchart

The flowchart lists the sequence to be followed during installation. The steps cover
equipment installation and testing of the product. More information on each step is
referenced in the steps.

[ 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 ]

LS vA‘EI_EC'I".’?.'C I 1 3
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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, ensure 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
devices, refer to 0 Unit: mm (inches)

Peripheral Devices on page 247.

S e
Power source Input side T Output side
i 6880
j =
e m ................... ﬁ ...........................................................
Yo o5 | I
Circuit Magnetic AC reactor Motor
breaker contactor (Optional)
OR (Optional)
Motor circuit
breaker
@ Caution

Figures in this manual are shown with covers or circuit breakers removed to show a more
detailed view of the installation arrangements. Install covers and circuit breakers before
operating the inverter. Operate the product according to the instructions in this manual.

Do not start or stop the inverter using a magnetic contactor, installed on the input power
supply.

If the inverter is damaged and loses control, the machine may cause a dangerous situation.
Install an additional safety device such as an emergency brake to prevent these situations.
High levels of current draw during power-on can affect the system. Ensure that correctly
rated circuit breakers are installed to operate safely during power-on situations.

Reactors can be installed to improve the power factor. Note that reactors may be installed
within 30 ft (9.14 m) from the power source if the input power is 10 times over the inverter®
power. Refer to 12.5 Fuse and Reactor Specifications on page 247 and carefully select a
reactor that meets the equipment.

14
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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 obstrdlawl es i mpeding/the

Select a wall or panel suitable to support the installation. Refer to 12.3 External Dimensions
(IP20 Type)onpage245and check the inverter s mounti ng

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, and then install the mounting bolts. Do not fully
tighten the bolts at this time. Fully tighten the mounting bolts after the inverter has been
mounted.

15
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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.

16 | LSE.ecrric
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Note

The quantity and dimensions of the mounting brackets vary based on frame size. Refer to 12.3
External Dimensions (IP 20 Type) on page 245 for detailed information about your model.

Q@ Caution

Donottransportthei nverter by Il ifting with the in
inverter may tip over if covers break, causing injuries or damage to the product. Always
support the inverter using the metal frames when moving it.

Use an appropriate transport method that is suitable for the weight.

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

17
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2.2 Cable Wiring

Remove the control terminal cover, and then install the ground connection as specified.
Complete the cable connections by connecting an appropriately rated cable to the terminals
on the power and control terminal blocks.

@ Caution

Install the inverter before carrying out wiring connections.

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

Tighten terminal screws to their specified torque. Loose terminal block screws may allow the
cables to disconnect and cause short circuit or inverter failure. Refer to 12.6 Terminal Screw
Specification on page 248 for torque specifications.

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

The inverterd s  p ie sumplied by the supply grounding system. The TT, TN, IT, and corner-
grounded systems are not suitable for this inverter.

The inverter may generate direct current to the in v e rs pratectie ground cable. Only type
B Residual Current Devices (RCD) or Residual Current Monitors (RCM) can be installed.
Use cables with the largest cross-sectional area, appropriate for power terminal wiring, to
ensure that voltage drop does not exceed 2%.

Use copper cables rated at 600V, 750 for power terminal wiring.

Use copper cables rated at 300V, 750 for control terminal wiring.

Connect the control terminals separately from the power terminal wiring or high potential
circuit (200 V relay sequence circuit).

Ensure that there are no control terminal shorts or improper wiring. Control terminal shorts or
improper wiring may damage the inverter or cause malfunction.

Use a shielded cable while making wiring connections at the control terminal. Unshielded
cables may cause the inverter to malfunction due to interference. Use an STP cable if ground
connections must be installed.

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

18
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Stepl Front Cover, Control Terminal Cover and Cable Guide

The front cover must be removed to install cables.

1 Slide the front cover downward while pressing and holding the upper-center part of the
cover.

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

Note

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

19
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Step 2 Ground Connection

Remove the control terminal cover, and then follow the instructions below to install the
ground connection for the inverter.

3 Locate the ground terminal and connect an appropriately rated ground cable to the
terminals. Refer to 1.5 Cable Selection on pagell 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 grounding is required. Resistance to ground mustbe< 1 00 q .
£\ Warning

Install ground connections for the inverter and the motor by following the correct specifications to
ensure safe and accurate operation. Using the inverter and the motor without the specified
grounding connections may result in electric shock.

20
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Step3 Power Terminal Wiring

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

@ Caution

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

Use copper cables rated for 600V, 750 for power terminal wiring.

Use copper cables rated for 300V, 750 for control terminal wiring.
When making wiring connections at the power terminals, do not make a bi-wired connection
to a single terminal.

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

Q@ Attention

Appliquer des couples de marche aux vis des bornes. Des vis desserrées peuvent
provoquer des courts-circuits et des dysfonctionnements. Ne pas trop setrrer la vis, car

celarisquéd 6 endommager | es bor nes-Ciditsetides pr o
dysfonctionnements. Utiliser uniguement des fils de cuivre avec une valeur nominale
de600V,75 0 pourlecéablagedela bor ne doéali mentati on

300V, 75 o pour le cablage de la borne de commande.
Ne jamais connecter deux cables a une borne lors du cablage de l'alimentation.

Les c©bl ages de | 6al i mrecohnactés anxbon@s R T teuri
connexion aux bornes U, V et W provoqu
moteurdoit °tre raccord® aux bornes U, \Y

n 6 e s nécgssaie.
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0.1~0.2 KW (Single Phase)

EEEEEINEEEEIS |
=

1=l =
[R T [U Vv WgMOTOR]

(J<=CHARGE

HeeleleRe
e

)Xo

1-phase AC Input Motor

=

0.47 0.75 kW (Single Phase)

1-phase AC Input Motor
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Installing the Inverter

Power Terminal Labels and Descriptions

Terminal Labels NET[E) 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 output terminals 3—phase_ induction motor wiring
connections.

Note

Use STP (Shielded Twisted Pair) cables to connect a remotely located motor with the
inverter. Do not use 3 core cables.
Ensure that the total cable length does not exceed 165ft (50m).
Long cable runs can cause reduced motor torque in low frequency applications due to
voltage drop. Long cable runs al so incre
and may trigger over-current protection devices or result in malfunction of equipment
connected to the inverter.
Voltage drop is calculated by using the following formula:

Vol tage Drop (V) = [&3 X cable resist
1000
Use cables with the largest possible cross-sectional area to ensure that voltage drop is
minimized over long cable runs. Lowering the carrier frequency and installing a micro surge
filter may also help to reduce voltage drop.

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

£\ Warning

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

@ Caution

Power supply cables must be connected to the R and T terminals. Connecting power cables
to other terminals will damage the inverter.

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

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

To avoid circuit interruption or damaging connected equipment, do not install phase-
advanced condensers, surge protection, or electronic noise filters on the output side of the
inverter.

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

Step 4 Control Terminal Wiring

The illustrations below show the detailed layout of control wiring terminals, and control
board switches. Refer to the detailed information provided below and 1.5 Cable Selection
on page 11 before installing control terminal wiring and ensure that the cables used meet
the required specifications.

|

0O0d
swi | (J (OO

24 P1 P2 P3CM

U.:> 00000
A1 B1 C1([EG Q1||VR V1 A0 CM

OO0 0jcgjloocon

EE]

@
@

Connector

<Standard /0>
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000
000 [

SW1 SW3

ON_ <7 [ENC_WASHER] > [ 24 P1 P2 P3 P4 P5CM
O00000ag
” A1 B1 C1 A2 C2{|{VR V1 12 AOCM
OO[E-V ‘ o%/lC]C]C]DC] 000agagd

[eX¥oXoXoXel

!
Connector

<Advanced I/O>

Control Board Switches

Switch
SW1

| Description
NPN/PNP mode selection switch

SW2(Advanced I/O)

Analog voltage/current input terminal (12) selection switch

SW3(Advanced I/O)

Terminating resistor selection switch

Connectors

Connector

Connector

| Description
Connection of the remote keypad, Smart Copier, or RS 485
communication (Advanced |O)
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Multi-function input

Analog input

Multi-function input

407

Analog input

26 | LS'ELECTI?!C

A% Analog output

P1
SV
NPN  PNP
P3 P24 24V Power
M
Q1

Open collector output

e

Relay output

Remote

<Standard I/O>

-

<Advanced /0>

P1 Analog output
P2
SV1
P3 NP 24V Power
P4
P5
Relay output
avi
VR
AV . Relay output
\% |
Analoginput
12
SW3
RS
oN o | Remote/
Terminating resistor | 485Com




Installing the Inverter

Input Terminal Labels and Descriptions

Function Label Name Description
Configurable for multi-function input terminals.
Factory default terminals and setup are as follows:
P1: Fx
Multi- P1i P5 Multi—fl{nction P2: Rx
function Input 1i 5 P3: Emergency stop trip
term_inal _ P4: Fault reset (RESET)
configuration P5: Jog operation command (JOG)
(P1i P3 are available for standard 1/0.)
CM Common Common terminal for analog terminal inputs and
Sequence outputs.
Used to setup or modify a frequency reference
Potentiometer | via analog voltage or current input.
VR frequency Maximum Voltage Output: 12V
reference input Maximum Current Output: 100mA,
Potentiometer: 1i5 k q
Voltage input for | Used to setup or modify a frequency reference
Vi frequency via analog voltage input terminal.
Analog input reference input Unipolar: 0i 10V (12V Max.)
configuration Used to setup or modify a frequency reference via
analog voltage or current input terminals.
Voltage/current | Switch between voltage (V2) and current (12)
12 input for modes using a control board switch (SW2).
I(gj)vanced frequency V Mode :
reference input Unipolar: 0i 10 V (12 V Max.)
| Mode :

Input current : 41 20 mA

27
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Installing the Inverter

Output/Communication Terminal Labels and Descriptions

Function Label ~ Name | Description

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

Analog output |AO Voltage Output Output voltage: 0i 10 V

Maximum output voltage/current: 10 V, 10
mA
Factory default output: Output frequency

Q1 . .

Multi-functional

I(/%;:mdard (open collector) DC 26V, 100 mA or less

ES? dard | Common Common ground contact for an open collector

|(/ o?n ar (with external power source)

24 External 24 V Maximum output current; 50 mA

power source

Sends out alarm signa
safety features are activated (AC 250V <1A, DC
30V < 1A).
AFault condition: A1 and C1 contacts are
connected (B1 and C1 open connection)
ANormal operation: B1 and C1 contacts are
connected (Al and C1 open connection)
Sends out alarm signals when the inverter®
safety features are activated (AC 250V <1A, DC

Digital output | A1/c1/81 Fault signal
output

A2/C2 . 30V < 1A).
(Advanced Fault signal Fault condition: A2 and C2 contacts are
output
I/0) connected
Normal operation: A2 and C2 contacts are
open connection
Remote keypad | Used to send or receive the remote keypad
signal line (optional) signals.
Communication | RJ45 RS-485 signal Used to send or receive RS-485 signals. Refer
line (Advanced |to 8 RS-485 Communication Features on page
I/O) 173.
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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
wiring. Refer to the specifications below to determine the crimp terminals to fit various cable
sizes.

Dimensions (inches/mm)

Spec. Manufacturer
AWG mm2 L* = P di
CE002506 0.41/10.4]0.24/6.0
CE002508 26 | 0.25 0491241032780 0.04/1.1 {0.10/2.5 |JEONO

(Jeono Electric,

CE005006 22 | 0.50 |0.47/12.0|0.24/6.0 |0.05/1.3 |0.125/3.2 j .
http://mww.jeono.com/)

CE007506 20 | 0.75 |0.47/12.0/0.24/6.0 |0.06/1.5 |0.13/3.4

* |f the length (L) of the crimpt er mi nal s exceeds O0.50 (12. 7 ooney
may not close fully.

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

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

Note

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

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

Ensure that the cable length between a remote keypad and the inverter does not exceed 1
0Oft (3.04 m). Cable connections longer than 10 ft (3.04 m) may cause signal errors.

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

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

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

0.1"orless .\

# 0.015” or less
£\ Warning

When making control terminal cable connections, ensure that the inverter& power is turned off.

Step 5 PNP/NPN Mode Selection

The M100 inverter supports both PNP (Source) and NPN (Sink) modes for sequence inputs
at the terminal. Select an appropriate mode to suit requirements using the PNP/NPN
selection switch (SW1) on the control board. Refer to the following information for detailed
applications.
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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 common 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

°C [

NPN PNP

&

’CM‘J?

—O O

—0

NPN Mode (Sink)

P1(FX)

O—0 P2ARX

Select NPN using the PNP/NPN selection switch (SW1). CM is the common ground
terminal for all analog inputs at the terminal, and P24 is 24V internal source.

P

o]

P24
- [
> om
) VWAL

O
P1{FX}

) P2(RX)
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Installing the Inverter

Step 6 Disabling 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 increases leakage 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) R(L1)
One Intermediate
phase of a grounding
delta point on one
connectio phase of a
nis S(L2) | delta S(L2)
grounded connection L
T(L3) _ T(L3)
R(L1)
§ ' R(L1)
The end of A3-phase |S(L2) —
asingle connection — o
phase is without (L2)
grounded grounding | 1(L3)
- } W)
A Danger

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

electric shock may resullt.

Wait at least 10 minutes before opening the covers and exposing the terminal connections.
Before starting work on the inverter, test the connections to ensure all DC voltage has been
fully discharged. Personal injury or death by electric shock may result.
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Before using the inverter, confirm the powersup p| ydés grounding system.
filter if the power source has an asymmetrical grounding connection. Check the location of
the EMC filter on/off screw and attach the plastic washer to the screw under the control

terminal block.

Steel bolt | Steel bolt =+ Plastic washer

1 1 ©

EMC ON EMC OFF

Step 7 Re-assembling the Cover

Re-assemble the cover after completing the wiring and basic configuration.
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2.3 Post-Installation Checklist

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

ltems Check Point Result
Is the installation location appropriate?
Installation Does the environmentmeett he i nverter 0f4
: conditions?
Location/Power - — e
i Does the power source match the inverter& rated input?
1/0O Verification : ~
Is the inverterodéds rated ou
equipment?

Power Terminal
Wiring

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

Is the circuit breaker correctly rated?

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

(Caution: connecting the power source to the UN/W
terminals may damage the inverter.)

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

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

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

Is the inverter grounded correctly?

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

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

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

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

Control Terminal
Wiring

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

Result

Is the shielding of the STP wiring properly grounded?

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

Are the control cables properly wired?

Are the control terminal screws tightened to their specified
torques?

Is the total cable length of all control wiring < 165 ft (100
m)?

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

Miscellaneous

Are optional cards connected correctly?

Is there any debris left inside the inverter?

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

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

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

Has the fan been replaced if it has been in use for > 3
years?

Has a fuse been installed for the power source?

Are the connections to the motor separated from other
connections?

Note

STP (Shielded Twisted Pair) cable has a highly conductive, shielded screen around twisted

cable pairs. STP cables protect conductors from electromagnetic interference.
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2.4 Test Run

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

1 Turn on the power supply to the inverter. Ensure that the keypad display light is on.
2 Select the command source.
3 Set a frequency reference, and then check the following:

If V1 is selected as the frequency reference source, does the reference change
according to the input voltage at VR?
If 12 (V)? is selected as the frequency reference source, is the voltage/current
selector switch (SW2) Y set to voltage??
If 12 (V) V is selected as the frequency reference source, does the reference change
according to the input voltage at VR?
If 12 (I)V is selected as the frequency reference source, is the voltage/current selector
switch (SW2) ¥ set to current?
If 12 (I)V is selected as the frequency reference source, does the reference change
according to the input current?

4  Set the acceleration and deceleration time.

5 Start the motor and check the following:

Ensure that the motor rotates in the correct direction (refer to the note below).

Ensure that the motor accelerates and decelerates according to the set times, and
that the motor speed reaches the frequency 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 (Command source) code in the Operation group to O
(Keypad).

2  Set afrequency reference.
Press the [RUN] key. Motor starts forward operation.

4 Observet h e motatonfrom the load side and ensure that the motor rotates
counterclockwise (forward).

Forward operation

@ Caution

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

To avoid damaging the inverter, do not supply the inverter with an input voltage that

exceeds the rated voltage for the equipment.

Before running the motor at ma xcapatiyms s p e ¢
inverters can be used to easily increase motor speed, use caution to ensure that motor
speeds do not accidently exceed the mot ¢
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Learning to Perform Basic Operations
| I
3 Learning to Perform Basic Operations

This chapter describes the keypad layout and functions. It also introduces parameter
groups and codes, 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 components i the display and the operation (input)
keys. Refer to the following illustration to identify part names and functions.

e

@ —— o SET| = 5 5 FWDe—— @
O—— RUNoBDUoBDﬂoBDUODDﬂ o| REV e——@

RUN A
— & <)
(—\ (r S)

MODE v

SHIFT
—/ N\, =/
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3.1.1 About the Display

The following table lists display part names and their functions.

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

RUN Indicator LE[_) turns on (st_eady) during an operation, and flashes
during acceleration or deceleration.

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

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

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

Display Number/ Display Number/ Display Number/ Display Number/
character character character character
o 0 H A g K w U

{ 1 P B I3 L e \Y;
2 2 Y C e M ' W
< 3 o D i N ~ X
S - T T - A
- 5 E F g P = z
A 6 A G i Q i 0 (bit)
¥ 7 H H r R ! 1 (bit)
B 8 ) | = s - -
5 9 _.’ J b T - -
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3.1.2 Operation Keys

Thefollowingt abl e | i sts the names and functions of
Key \ Name Description
RUN [RUN] key Used to run the inverter (inputs a RUN command).
STOP: stops the inverter.
X [STOP/RESET] RESET: resets the inverter following fault or failure
RESET key iy
condition.

parameter values.

Switch between codes, or to increase or decrease
A vl [ zKey,[ CRey

4
[=}
g
m

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

2
T

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

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

LS vA‘EI_EC'I".’?.'C I 41




Learning to Perform Basic Operations

3.1.3 Control Menu

The M100 inverter control menu uses the following groups.

Group Display Description

Operation i ) ) )

- Configures basic parameters for inverter operation.
Drive Configures parameters for basic operations. These
(Drive) ,_-,’ - include jog operation, torque boost, and other

parameters.

Basic W Configures basic parameters, including motor-related
(Basic) Ot parameters and multi-step frequencies.
Advanced ot Configure acceleration or deceleration patterns and to
(Advanced) rod setup frequency limits.
Control - _ Configures functions such as carrier frequency or speed
(Control) Lt search.

Input Terminal
(Input)

Configures input terminali related features, including
digital multii functional inputs and analog inputs.

Output Terminal

Configures output terminali related features such as

(Output) ke relays and analog outputs.
Communication Configures communication features for RS-485 or other
(Communication) 'y communication options.
- 2 Available only for models equipped with advanced I/O.
Application g Configures PID controli related sequences and
(Application) ro operations.
Protection = , : .
(Protection) b Configures motor or inverter protection features.
Secondary Motor Configures secondary motor related features.
d
(2" Motor) - - ? The secondary motor (M2) group appears on the keypad
)z only when one of the multi-function input terminals
(standard I/O model: In65-67, advanced I/O model: In65-
69) has been set to 12 (Secondary motor).
Configuration ol at , , ,
(Configuration) Ly Configures various features such as parameter setting,
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3.2 Learning to Use the Keypad

3.2.1 Group Selection

2 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 parameter to 1.

Press the [MODE] key for longer than 1 second to move in the opposite direction.

Step‘ Instruction Keypad Display
6 0 .Vahe iditial code of the Operation group, is displayed when ————
1 the inverter is turned on. R
Press the [MODE] key.
5 6 dr ifia) code bf the Drive (dr) group, is displayed. T
Press the [MODE] key. L)
3 6bA 06, the initial code of t L
Press the [MODE] key. )
4 6Ad 06, the initial code of t OO 0
Press the [MODE] key. AL~
5 6Cn 06, the initial code of t 0
Press the [MODE] key. Lty
6 6ln 06, the initial code of t Y _ T
Press the [MODE] key. ey
7 60U 006, t he iOuotputTérnairal, isdispihged.o f  t
Press the [MODE] key.
6CM 06, the initial code of t
displayed.
8 Press the [MODE] key.
2 Available only for models equipped with advanced 1/O.
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Step‘ Instruction Keypad Display
9 6AP 060, t h eheRApplication 6AP) group, & displayéd.
Press the [MODE] key.
10 6Pr 06, the initial code of t
Press the [MODE] key.
O6M26, the initial code of the
Press the [MODE] key.
1 I This group is available when the secondary motor function is enabled.
2 To enable the secondary motor function, set one of the multi-function
i nput terminal 6s c ode-$7 ddwtcediVd@d ar
model: In 65-69) to 12 (2nd Motor).
06CF 06, the initial code of t
12 displayed.
Press the [MODE] key.
13 Press the [ MODE] key at the (

(the 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 code is set
to 0.00 as factory default. After you set the frequency reference, the set value will be displayed.

14
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3.2.2 Code Selection

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

. Keypad
Instruction Display
1 60.006, the initial dispthyed of t -
Press the [p ] key. RN
5 6ACCO6, the second code of the| [ g7/~ )
Press the [p ] key. [
3 0dECO6, the third code of the o)
Press the [p ] key. P
4 @Gr, 6 t hode of tree ©peration group will be displayed. ’T-_
Press the [p ] key again. )
5 |The initial code 60.006 will be oo
Note

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

The following example details navigating to code Ad12, 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.

ENT

]
(

-
=
-,

O
-

Uy

Advanced

Step Instruction Keypad Display
1 6 Ad Oirtial cotletofehe Advanced (Ad) group, is displayed.
Press the [ENT] key.
The code often used for the group will be displayed as default. For
> example, 06246 is displayed as Y
-

<

The first digit will be flashing. This indicates the flashing value is
ready to be modified. Pressthe[q] key t o set t

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

Pressthe[q] key to change 6206 to

(K]
00

=
=

The code destination 61206 wi l
Press the [ENT] key.

N
EUQ(I

)

-~
o
U
el N

..
)
A

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

)
_(

~—

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 switching to code Ad 12 from Ad 1. This example applies to
all groups whenever you would like to switch to a specific code number.

-
O
.-

-
-
"

Step Instruction Keypad Display

The 1% code of the Advanced (Ad) group, is displayed.
Press the [ENT] key until Ad12 is displayed.

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 you press
the [p ] or [q ] key, as some codes have no assigned function or may not be accessible. This is
when a new function is required to be assigned. Refer to 9 Table of Functions on page 192 for
more information.

Example) When you switch the code of the Advanced group while the Ad24 (Frequency
upper/lower limit options) code is set to 0 (No), the Ad25 (Frequency upper limit) and Ad26
(Frequency lower limit) codes are not accessible.

When the Ad24 code is set to 1 (Yes), the Ad25 and Ad26 codes are accessible.
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3.2.5 Setting Parameter Values

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

Step‘ Instruction ‘ Keypad Display
Select the group and code to setup and modify parameter
1 settings, and then press the [ENT] key. S x
Each digit of the parameter value will be flashing. This indicates U
the flashing values are ready to be modified.
=
L Tt
P ~
> Press the [p ] or [q ] key to move the cursor to the number that you f =
would like to modify and then press the [MODE] key. )
PN N~
(o)
[}
3 The parameter value will flash on the display. Lo i
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.
Changes will be saved when the [ENT] key is pressed while the number is flashing. The setting
change will be canceled if you press any other key.
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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.

ANERE

@.[

»
»

Step‘ Instruction Keypad Display
1 The initial code of the Operation group is displayed. ()
Press the [p ] key. ()
ACC (acceleration time), the second code of the Operation group, ———
2 will be displayed. i
Press the [ENT] key. —
3 65.006 will be displayed and ¢ [ g 7
Press the [MODE] key. .Y
656 will be flashing. This in ————
4 be modified. 0
Press the [p ] key. —
5 The parameter value is set tqg [ =&
Press the [MODE] key. L)
5 606 is displayed afashinghe first| [ g /)
Press the [p ] key. L)
616.0 6 will be displayed.
7 616.006 will be flashing (e A
Press the [ENT] key. LR
Press the [ENT] key again. ] -
8 |[ACC will be displayed and the =Y

1)Youcancancels et t i ng

the parameter

by

flashing.

pressing

LS'ELECTI?JC I
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3.3.2 Frequency Reference Configuration

The following is an example to demonstrate configuring a frequency reference of 30.05 (Hz)
from the first code in the Operation group (0.00).

‘MODE\ ‘ \
ENT SHIFT X3 | A [ X3

N ERK B — -
N (rt )t
—> - —> - -
R [ ] _l] [ R _4]
Operation
Step‘ Instruction Keypad Display
1 The initial code of the Operation group is displayed. e
Press the [ENT] key. L)
The digit in the second decimal place becomes editable. —
2 Press the [p ] key until the digit in the second decimal place TR 0 e
reaches 656.
3 |Press the [MODE] key. rerg

{

=\
-

-t

0=t

The cursor is moved to the left.

N
=
e
~

)

=\

)

Press the [MODE] key. — =
5 |Press the [MODE] key. g
6 |Pressthelp] key to set the first di |05
7 Press the [ENT] key. T e
630. Offash. wi | | (T )
Press the [ENT] key CEEE——
8 The value will stop flashing. This indicates that the frequency :n' n'_:' :'_:’ '::
reference is set to 630.056.
Note

The M100 inverter keypad display can display up to 4 digits. However, 5-digit figures can be
used and are accessed by pressing the [MODE] key, to allow keypad input.

In step 7, you can cancel setting the parameter by pressing any key except the [ENT] key
while 630.056 is 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 | ENT
= — L
[l

MODE
SHIFT

Step‘ Instruction Keypad Display
1 60Ad 06, the initial oepthgedof t OO 0
Press the [ENT] key. O

5 The code value 62406 will be d (<.
Pressthe[p] key wuntil the first d %Y

3 The code value 6276 wil/l be d =
Press the [ENT] key. \ Lt

4 6RI7O will be displayed. I
Press the [ENT] key. (SR !

5 The27"code value 606 is display (  n)
: K

Pressthe[p] key wuntil the code va|] — =)

6 |Press the [ENT] key. {
7 The code value 6106 will fl ash ’,_-,_,:,-,‘
displayed. TOZOC o
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3.3.4 Initializing All Parameters
The following example demonstrates parameter initialization using the 93" code (CF 93) of

the Configuration group. Once executed, parameter initialization will delete all modified
values for all codes and groups.

ENT ENT ENT
ENT PN

%
F
i

MODE
SHIFT

| e

[ N

Configuration

Step Instruction Keypad Display
1 The initial code of the Configuration (CF) group is displayed (- A
Press the [ENT] key. L
5 The current value (0616) wildl ‘
Pressthe[p] key wuntil 6306 is disp )
3 The code value 636 will be di b
Press the [MODE] key. R
606 will be displayed as the ——
4 indicates the first digit is ready to be modified. i
Pressthe[p] key wuntil 696 is disp

5 69306 will be displayed. oS
Press the [ENT] key. )
6 60 OF3 6 wlisdlajed.b e g
Press the [ENT] key. (=! SY
7 The parameter initialization will be in progress. "
Press the [p ] key )
8 Press the [ENT] key. After the code value flashes, press the [ENT] ( A
key again. Y
9 The code number is displayed again after the initialization is (oo
complete. =) Y
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3.3.5 Frequency Setting (Keypad) and Operation (via Terminal

Input)
Step Instruction Egyrﬂgs
1 |Tumn on the inverter. -
5 Ensure that 60.0006 is display el
Press the [ENT] key. L)
3 606, thed0aBG@ddigiltl othe fl ash e
Press the [MODE] key three times. R
4 600.006 will be displayed and Tl
Press the [p ] key. (L
5 Ensure that 610.0006 is displa iy
When 610 .flashing, peds the [ENT] key. W)
When the frequency reference
6 Turn ON the switch located between the P1 (FX) terminal and CM :’:'_:' ,:_: ;'_:'

terminal. Refer to the Wiring Diagram below the table for
information about the switch.

The RUN indicator light next to the inverter display will flash, the
FWD indicator will comes on steady. The current acceleration
frequency is displayed. o -
7 When the frequency reference reaches (10 Hz), the display and
indicator 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
and the current deceleration frequency is displayed.

O o
8 When frequency reference reaches 0 Hz, the RUN and FWD .m o
indicator lights turn off, and the frequency reference (10.00 Hz) is
displayed again.
—00-@R u 10 Hz
-3 T v
W
Frequency
P1(FX)-CM | ON | OFF
P1(FX)
G CM
7 [Wiring Diagram] [Operation Pattern]
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@ Caution

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to factory default
parameter settings before following the instructions in the table (refer to 6.166.16 Parameter
Initialization on page 138).

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

Step Instruction E&y;l:s

1 |Turn on the inverter. -

5 Ensure that 60.0006 is display ’W
Press the [p ] key four times. — =
Ensure that the code is moved to Frg (Frequency reference 0

3 source). -
Press the [ENT] key.

a The frequency reference source is set to 0 (Keypad). A
Press the [p ] key three times. )
The frequency reference source is set to 3 (External 0

5 Potentiometer). <

Press the [ENT] key.

Press the [BBTII aBseewhil e 6

When the frequency reference source has been set to external

potentiometer, the Frq code is displayed.

6 Press the [q ] key four times to return to monitor the frequency
setting values.

Adjust the external potentiometer to increase or decrease the
frequency reference to 10.00 Hz.

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

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

indicator appear as shown in the image on the right.
Turn OFF the switch located between the P1 (FX) terminal and CM
terminal.
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Step Instruction Kgypad
Display
The RUN indicator light next to the inverter display will flash again
and the current deceleration frequency is displayed.

8 When frequency reference reaches 0 Hz, the RUN and FWD .m °
indicator lights turn off, and the frequency reference (10.00 Hz) is - °
displayed again.

%Ag’:f R U
—Oo0—@T M 10 Hz
W
Frequency

P1(FX)
FQ G CcM

1 VR P1(FX)-CM | ON | OFF
V1
cM

[Wiring Diagram] [Operation Pattern]
O Caution

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to factory default
parameter settings before following the instructions in the table (refer to 6.16 Parameter
Initialization on page 138).

3.3.7 Frequency Setting (Built-in Potentiometer) and Operation
(Keypad)

Ste Instruction Keypad
p Display
1 |Turn on the inverter.

Ensure that the code is moved to drv (Command source).
Press the [ENT] key.

Ensure that the 60.0006 is disp
2 .
Press the [p ] key three times.
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Instruction

The command source is set to 1 (Inverter terminal).
Press the [q ] key.

Keypad
Display

Ensure that the code value 604

key.
Press the [ENT] key once againrn

When the frequency setting is changed to the [RUN] key of the
keypad, the drv code will be displayed.

Press the [p ] key.

Ensure that the code is moved to Frq (Frequency reference source).
Press the [ENT] key.

The frequency reference source is set to 0 (Keypad).
Press the [p ] key 2 times.

Ensure that the frequency reference source is set to 2 (Built-in
Potentiometer), and then press the [ENT] key.
Press the [ENT] key once again

10

When the frequency reference source has been set to keypad
volume, the Frg code is displayed.

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

Adjust the built-in potentiometer to increase or decrease the
frequency reference to 10.00 Hz.

11

Press the [RUN] key.

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

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

Press the [STOP/RST] key.

e O
o e

12

The RUN indicator light next to the inverter display will flash again
and the current deceleration frequency is displayed.

When frequency reference reaches 0 Hz, the RUN and FWD
indicator lights turn off, and the frequency reference (10.00 Hz) is

displayed again.
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< C

Keypad

[Wiring Diagram]

10 Hz
Frequency / \
RUNkey [
STOP/RST key 1

[Operation Pattern]
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@ Caution

The instructions in the table are based on the factory default parameter settings. The inverter
may not work correctly if the default parameter settings are changed after the inverter is
purchased. In such cases, initialize all parameters to reset the values to factory default
parameter settings before following the instructions in the table (refer to 6.166.16 Parameter
Initialization on page 138).

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

[
0 T
P Sy |
Operation

Step‘ Instruction Keypad Display

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

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

Press the [ENT] key.

Press the [p ] or [q ] key until CUr is displayed.
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Step‘ 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 (output voltage monitor) codes in the
Operation group in exactly the same way as shown in the example above, to monitor each
functiondés relevant values.

3.4.2 Fault Trip Monitoring

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

/2

Overload ENT

Operation|

Output
current

trip
b DL ——(30.00] 0,
Trip status
STOP.
RESET
Instruction lé?grﬁg()j’
The OCt code is displayed when an over current trip fault has ———
1 occurred. =
Press the [ENT] key, and then press the [p ] or [g ] key.
The operation frequency at the time of the fault (30.00 Hz) is ———
2 displayed. ::' n'_:' .n'_:' L:'
Press the [p ] key. —
3 The output current at the time of the fault (5.0 A) is displayed. (oA
Press the [p ] key. L)
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Keypad

Instruction Display

The operation status at the time of the fault is displayed. ACC on the

Press the [STOP/RESET)] key.

4 display indicates that the fault occurred during acceleration.

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 voltage monitor) codes in
the Operation group in exactly the same way as shown in the example above, to monitor
each functionb6s relevant values.

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

4.1 Setting Frequency
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Control Block Diagram

4.2 Setting Run Command
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Control Block Diagram

4.3 Controlling Acc/Dec and V/F Voltage
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Control Block Diagram
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5 Learning Basic Features

This chapter describes the basic features of the M100 inverter. Refer to the following
sections to see detailed descriptions for each basic feature.

5.1 Setting Frequency Reference

The M100 inverter provides several methods to setup and modify a frequency reference for
an operation. The keypad, analog inputs [e.g., voltage (V1) and current/voltage (12)® signals],
or

RS-485Y communication can be used.

Setting Initial

Range Value i

Group |Code Name Parameter Setting

Keypad digital frequency
setting 1

Keypad digital frequency
setting 2

VO setting : 07 5[V]

V1 terminal setting at the
terminal block : 07 10 [V]

12 (1) terminal setting at the
terminal block : 07 20 [mA]Y
12 (V) terminal setting at the
terminal block : O 10 [V]?
VO setting + Terminal 12 (1)?
VO setting + Terminal 12 (V)Y
VO setting + Terminal V1
RS-485 communication V)

10 | Up-down (Digital Volume) operation

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

Digital

Frequency
Operation| Frq | reference
source

0110 0 -

Analog

Sl @] = | @[5~ ]
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5.1.1 Keypad as the Source (KeyPad-1 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, go
to the Frqg (Frequency reference source) code in the Operation 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 Initial

Group Skls Setting Range  Value it
0.007
0.00 | Command frequenc - 0.00 | Hz
Operation i y Max frg.
Frg |Frequency reference source 0 071 10 0 -

5.1.2 Keypad as the Source (KeyPad-2 setting)

You can use the [z ] 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 Frq (Frequency reference source) code in the Operation group and changing the
parameter value to 1. Press the [ENT] key and then press the [z ] or [¢ ] key to modify the
frequency reference at the 0.00 (command frequency) code.

Parameter Setting Initial .
Iy Skl Setting Range Value .
0.00 |Command frequency - I\?é?(ofrl 0.00 Hz
C PSRN Frequency reference *
Frq source 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 built-in volume (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 built-in volume (V0) dial. You can monitor the parameter
setting of the frequency reference at the 0.00 (command frequency) code in the Operation

group.

Group Code Pz;r;rt?r?;er Setting Range {?;}fg Unit
i 0.00 |Command frequency - 0.00 7 Max frq. 0.00 Hz
Operation
Frg |Frequency reference 2 0r 10 0 -
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Parameter :
Group Code Setting Setting Range
source
37 VO input filter time 10 07 9999 10 i
constant
38 VO input minimum i 0.007 VO input 0.00 Vv
voltage max voltage
Frequency
39 |corresponding to the - 0.00iMaxfrq. | 000 | Hz
VO input minimum
0 (I voltage
Terminal) g . .
VO input maximum VO input min.
40 volta pe - voltage T 5.00 \%
g 5.00
Frequency
41 | corresponding to the : 0.007Maxfrq. | 60.00 | Hz
VO input maximum
voltage

5.1.4 V1 Terminal as the Source

You can modify a frequency reference by setting the voltage inputs when using the V1
terminal or connecting the VR terminal to the V1 terminal.

Parameter Initial

Group Code Setting Setting Range Value Unit
0.00 |Command frequency - 0.00 7 Max frq. 0.00 | Hz
Operation Frequency reference .
Frq source 3 07 10 0 -
V1 input filter time "
07 constant 10 07 9999 10 -
V1 input minimum 0.00i
08 voltage i V1 input max voltage 0001V
Frequency
corresponding to the i .
In (Input 09 V1 input minimum 0.007 Max frg, 0.00 | Hz
Terminal) voltage
V1 input maximum i V1 input min. voltage
10 voltage 1 10.00 1000V
Frequency
corresponding to the i .
1 V1 input maximum 0.00 7 Max frq. 60.00 | Hz
voltage
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Go to the Frg code in the Operation group and change the parameter value to 3.

You can monitor the parameter setting of the frequency reference at the 0.00 (command
frequency) code in the Operation group.

Load the 0 Vi 10 V signal between the V1 and CM terminals.
0gi0V <
— N

o

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
voltage (0 Vi 10 V) loaded to the V1 terminal.

Example) When the minimum forward (+) input voltage loaded to the V1 terminal is 2 V
while the frequency for the 2 V input is set to 10 Hz , and when the maximum input voltage

loaded 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

oV 8V

In08 In10 V1input

You can connect the terminal wiring as shown below. Refer to the In 07 i 11 features.

S VR
N v
SCM

Connecting volume resistor to the terminal block

/1
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5.1.5 Input Current (Terminal I12) as the Source

You can input the current to the control terminal block and set the command frequency by
changing the SW2 switch to .Y Go to the Frq (Frequency reference source) code in the
Operation group and change the parameter value to 4, and then input the 07 20 mA
current to the 12 and CM terminals.

Parameter Initial

Group Code Setting Setting Range Value Unit
0.00 | Command frequency - 0.001 0.00 | Hz
. Max frg.
B e Frequency reference
1) e _
Frq source 4 07 10 0
529 |l input filter time constant 10 07 9999 10 -
53D |l input minimum current - Lo 4.00 | mA
| input max current
Frequency corresponding 0,00
541 |to the | input minimum - ' 0.00 | Hz
In (Input current Max frg.
Terminal) ¥ :
559 |l input maximum current - mpu_lt_ rgglb%urrent 20.00 | mA
Frequency corresponding 0007
569 |to the | input maximum - Ma fr 60.00 | Hz
current 4

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

72 | LSE.ecrric




Learning Basic Features

5.1.6 Input Voltage (Terminal I12) as the Source

You can input the voltage to the control terminal block and set the command frequency by
changing the SW2 switch to VY. Go to the Frqg (Frequency reference source) code in the
Operation group and change the parameter value to 5, and then input the Oi 10 V voltage to
the 12 and CM terminals.

Parameter . Initial
Group | Code Setting Setting Range Value
. 0.00 | Command frequency - 0.007 Max frg. 0.00 | Hz
Operation -
Frq | Frequency reference source 5 071 10 0 -
579 |V input filter time constant 10 07 9999 10 -
. . 0.007
1) -
58Y |V input minimum voltage i, liase 0.00 | V
In (input | 599 t';re‘i;’?“c{ C".rr?Spond'rl‘tg i - 0007 Maxfrq. | 0.00 | Hz
Terminal) e V input minimum voltage — _ |
60V |V input maximum voltage . 'nplfl.t Ténb\éotage 10.00 | V
61D Frequency corresponding to ) 0007 Maxfrg. | 60.00 | Hz
the V input maximum voltage

1) Available only for models equipped with advanced I/O.
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5.1.7 Frequency Reference Setting via Built-in Volume (VO0) and 12
Terminal

You can specify the current inputs for the built-in volume (V0) and 12 terminal as the main
reference and auxiliary reference respectively and enable the override feature.? Change

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.

Parameter . Initial .
Group Code Setting Setting Range Value Unit
i 0.00 |Command frequency - 0.001 0.00 | Hz
Operation Max frq.
Frg |Frequency reference source 6% 07 10 0 -

1) Available only for models equipped with advanced I/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 accurately control via the auxiliary reference,

The built-in volume (VO) range is 01T 5V for the auxiliary reference and 0 1 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 the following override operation settings.

Parameter  Setting

Setting Range

37 | VO input filter time constant 10 -
38 | VO input minimum voltage 0.00 V
39 Fr_equency corresponding to the VO input 0.00 Hyz
minimum voltage
40 | VO input maximum voltage 5.00 V
a1 Frequency corresponding to the VO input 5.00 Hy
In (Input maximum voltage
Terminal) 521 |l input filter ime constant 10 -
53V |l input minimum current 4.00 mA
o : :
54 Fr_equency corresponding to the | input 0.00 Hz
minimum current
551 |l input maximum current 20.00 mA
o : :
56 Frequency corresponding to the | input 60.00 Hz
maximum current

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

When the volume voltage is 2.5 V (2.5 Hz) and 12 mA (30 Hz) is supplied to the 12 terminal,
the inverter output frequency becomes 32.5 Hz.
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5.1.8 Frequency Reference Setting via Built-in Volume (VO) and 12
Terminal

You can specify the voltage inputs for the built-in volume (VO) and 12 terminal as the main
reference and auxiliary reference respectively and enable the override feature.  Change

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 7.

Parameter . Initial .
Settin Setting Range Value Unit

0.00 | Command frequency - 0.00 7 Max frq. 0.00 | Hz
Operation
Frq Frequency reference ) 0i 10 0 i
source

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

Parameter

Group Code Setting Unit
37 | VO input filter time constant 10 -
38 | VO input minimum voltage 0.00 V
39 Fr_equency corresponding to the VO input 0.00 Hz
minimum voltage
40 | VO input maximum voltage 5.00 V
a1 Frequency corresponding to the VO input 500 Hz
In (Input maximum voltage
Terminal) 579 |V input filter ime constant 10 -
58Y |V input minimum voltage 0.00 \Y
59V | Frequency corresponding to the V input 0.00 Hz
minimum voltage )
60% |V input maximum voltage 10.00 V
619 Freq_uency corresponding to the V input 60.00 Hz
maximum voltage

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

When the volume voltage is 2.5 V (2.5 Hz) and 5 V (30 Hz) is supplied to the |12 terminal,
the inverter output frequency becomes 32.5 Hz.
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5.1.9 Frequency Reference Setting via Built-in Volume (VO) and
V1 Terminal

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

Operation

Parameter : Initial .
Code Name Settin Setting Range Value Unit
0.007
0.00 |Command frequency - Max frg. 0.00 | Hz
Frg |Frequency reference source 8 0~10 0 -

Code

Name

Parameter .

Unit

Group

In (Input
Terminal)

Setting

37 [ VOinput filter time constant 10 -

38 | VO input minimum voltage 0.00 V
Frequency corresponding to the VO input

39 minimum voltage 0.00 Hz

40 | VO input maximum voltage 5.00 V

a1 Freq_uency corresponding to the VO input 500 Hy
maximum voltage

07 |V1input filter time constant 10 -

08 |V1input minimum voltage 0.00 V

09 F(equency corresponding to the V1 input 0.00 Hy
minimum voltage

10 |V1input maximum voltage 10.00 V

11 Freq_uency corresponding to the V1 input 60.00 Hy
maximum voltage

When the VO voltage is 2.5V (2.5 Hz) and 5 V (30 Hz) is supplied to the V1 terminal, the
inverter output frequency becomes 32.5 Hz.
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5.1.10Frequency Reference Setting via RS-485 Communication

You can control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Go to the Frq (Frequency reference source) code in the Operation group
and change the parameter setting to 9. This feature is available only for models equipped
with advanced I/O.

Initial

Parameter

Group Code Setting Setting Range Value Unit
0.00 | Command frequency - 0.0071 Max frq. 0.00 | Hz
Operation
Frq Frequency reference ) 0710 0 i
source
01 |Inverter station - 17 250 1 -
CM . 02 Communlca_tlon ) 0i 1 0 i
(Communication)? protocol setting
03 Communication i 0i 5 3 i
speed

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

2 For more information about RS-485 communication features, refer to 8 RS-485 Communication
Features on page 173.

5.1.11Frequency Reference Setting via Digital Volume (Up-Down)

Group Code Pz;r:trt]iwr?;er Setting Range
0.00 fomma”d - 0.00 Max frg. 0.00 | Hz
. requency
Operation Frequency
FI9 | feference source 10 0110 0 i

You can modify the command frequency by using the multi-function input terminal. Go to
the Frq (Frequency reference source) code in the Operation group and change the
parameter setting to 10.

Related code: In65i 69, Ad64i 67

2 For more information, refer to 6.3_Up-down Operation on page 113.
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5.2 Holding Analog Command Frequency

Hold the command frequency by using multi-function input terminals.

Parameter Setting Initial

Eielllp Gt Setting Range Value il
Operation | Frg® |Frequency reference source 21 8 071 10 0 -
65 Multi-function input terminal P1 i 0

function setting

66 Multi-function input terminal P2 i 1
function setting

In (Input 67 Multljfunctlo_n input terminal P3 i 0i 27 > i
Terminal) function setting
682 Multi-function input terminal P4 i 3

function setting
Multi-function input terminal P5
function setting

692 23 4

1) You can only set 2, 3, and 8 for the Frq (Frequency reference source) parameter setting for models
equipped with standard 1/O. For models equipped with advanced I/O, you can set 2i 8.

2) For models equipped with standard I/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3). You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 3 multi-function input terminals, use models equipped with
advanced I/O.

You can hold the command frequency by using multi-function input terminals when the
parameter setting is 2i 8 at the Frqg (Frequency reference source) code in the Operation
group. Select a terminal to be used as an analog command frequency hold signal from P1i
P3 for standard I/O models or from P1i P5 for advanced I/O models, and then change the
parameter setting to 23 at the corresponding code (standard 1/O model: In65i 67, advanced
I/O model: In657 69).

It will operate as shown below when using the P5 terminal (In 69).

Frequency
reference

Frequency

P> —
Operation

command [
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5.3 Setting Multi-step Frequency

Parameter . Initial .
Name Setting Setting Range Value Unit
0.00 fomma”d 5.0 0.00i Max frq. 0.00 | Hz
Operation requency
Frq Frequency 0 0i 10 0 i
reference source
Multi-function input
67 |terminal P3 5 2 -
function setting
Multi-function input
.:_2 r(ln::ﬁ;f) 68Y |terminal P4 6 0i 27 3 -
function setting
Multi-function input
699 |terminal P5 7 4 -
function setting
Multi-step
50 frequency 1 i 10.00
Multi-step
51 frequency 2 i 20.00
5o |Multi-step i 30.00
frequency 3
bABasic) | 53 |pipiend 4 : 0.00i Maxfrg. | 3000 | Hz
54 Multi-step i 25 00
frequency 5
55 Multi-step i 20.00
frequency 6
5g | Multi-step i 15.00
frequency 7

1) For models equipped with standard 1/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3. You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 3 multi-function input terminals, use models equipped with
advanced I/O.
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Code Description

bA50T 56 Configure multi-step frequency 1i 7 at the bA50i 56 codes.

Set a terminal to use as the multi-step frequency reference among P11
P5Y. When you input the multi-step frequency reference via the P37 P5
terminals?, set the parameter to 51 7 respectively at the In67i In69 codes in
the Input Terminal group.
Step 0 uses the frequency reference source set with the Frq and 0.00
frequency codes in the Operation group.

2

1

Step 0

F

P3_ |

In65i 69V P4 ! — -
P5 ) I
Ho O —
RX T
Speed FX/Rx P5 P4 P3

0 \Y - - -
1 v - - V(+1)
2 \% - V(+2) -
3 \% - V(+2) V(+1)
4 v V(+4 - -
5 \% V(+4) - V(+1)
6 Y V(+4) V(+2) ;
7 Y; V(+4) V(+2) V(+1)

[An example of a multi-step operation]

1) For models equipped with standard I/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3. You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 3 multi-function input terminals, use models equipped with
advanced I/O.
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5.4 Command Source Configuration

Various devices can be selected as command input devices for the M100 inverter. Input
devices available to select include keypad, multi-function input terminal, and RS-485
communication.

Setting  Initial

Range  Value il

Group |Code Name Parameter Setting

Operation by keypad, the Run

and Stop keys
FX: Forward
1 operation command
_ Command Terminal |RX: R(_everse
Operation| drv source block ~ |operation command 03 1 -
operation | FX: Run, stop
2 RX: Reversed motor
direction
3 Operation by RS-485
communication?

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

5.4.1 The Keypad as a Command Input Device

The keypad can be selected as a command input device to send command signals to the
inverter. This is configured by setting the drv code to 0 in the Operation group. Press the
[RUN] or [STOP] keys on the keypad to start or stop an operation.

Parameter Setting Initial

Ciep Setting Range  Value
Operation drv |Command source 0 03 1 -
. Motor rotation direction
dr (Drive) 20 selection? - Fr F -

1) The rotation direction command by the dr20 setting is applied only when drv(Command source) is
set to 0. You can still display and set the dr20 setting when drv(Command source) is set to other
than 0.

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

When you use the keypad as a command input device, you can set the motor rotation
direction at the dr20 code.

LSE ccrric | 81




Learning Basic Features

FETETIEE Description
Setting P
S ; F Forward rotation
dr20 Rotation direction selection -
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 command input device. 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
Setting Range

Group Code

Operation drv |Command source 1 01 3 1 -
65 |V|U|tljfUI'ICtIO'n input terminal P1 0 0i 27 0 i
In (Input function setting
Terminal) 66 Multlffunctlo.n input terminal P2 1 07 27 1 i
function setting

When you use the multi-function input terminals 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 the
multi-function input terminals (standard I/O model: P11 P3, advanced I/O model: P1i P5).
Set the relevant code (standard I/O model: In65i In67, advanced /O model: In65i In69) to 0
(FX) and 1 (Rx).

FX is 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 the inverter to stop operation.

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

Parameter  Setting Initial

Setting Range @ Value il
Operation drv Command Source 2 0713 1 -
Multi-function input .
In (Input 65 terminal P1 function setting 0 0127 0 i
Terminal) Multi-function input .
6 |terminal P2 function setting ! 0127 ! i

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 multi-function input terminals 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 the
multi-function input terminals (standard I/O model: P11 P3, advanced I/O model: P1i P5).
Set the relevant code (standard 1/0O model: In65i 67, advanced I/O model: In651 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 direction. When 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 RS-485 Communication as a Command Input Device

RS-485 communication can be selected as a command input device by setting the drv 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 .
Operation drv | Command source 3 07V 3 1 -
01 |Inverter station - 17 250 1 -
CM Communication protocol .
(Communication) 02| selection ) ord v i
03 |Communication speed - 07 4 3 -

Set communication protocol, inverter station, and communication speed and run the motor
by RS-485 communication run command.

2 For more details about RS-485 communication features, refer to 8 RS-485 Communication
Features on page 173.

84 | LSE.ecrric




Learning Basic Features

5.5 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors from only running in
one direction. Set the Ad09 code in the Ad group to Oi 2.

Initial L Initial .
Name Value Description value Unit
T F Set forward run.
dr (Drive) 200 |Run drection Fo| -
selection r Set reverse run.
0 Do not set run
revention.
Forward and b
Ad (Advanced) 09 |reverse run 1 Set fon/yard fun 0 -
prevention prevention.
> Set reverse run
prevention.

1) The rotation direction command by the dr20 setting is applied only when drv(Command source) is
set to 0. You can still display and set the dr20 setting when drv(Command source) is set to other
than 0.

5.6 Power-on Run

Parameter Setting Initial

Setting Range  Value
Operation drv | Command source 1,2 0i 3 1 -

Ad (Advanced) 10 |Power-on run 1 01 0 -

A power-on command can be setup to start an inverter operation after powering up, based
on terminal block operation commands (if they have been configured). To enable power-on
run, set the Ad10 code to 1 in the Ad group.

This feature is not disabled when the [RUN] key on the keypad or RS-485 communication is
selected as a command input device.

Q@ Caution

Use caution when operating the inverter with Power-on Run enabled as the motor will begin
rotating when the inverter starts up.
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Power input

Frequency

S o e e

Ad10=0 Ad10=1

5.7 Reset and Restart

Reset and restart operations can be setup for inverter operation following a fault trip, based
on the terminal block operation command (if it is configured). Set the PrO8 code to 1.

Parameter Setting Initial

Group Code Seiti o | e Unit
Operation drv |Command source 1,2 0i 3 1 )
(Prothr:ti on) 08 |Reset restart setup 1 0i 1 0 )

This feature is not disabled when the [RUN] key on the keypad or RS-485 communication is
selected as a command input device.

Q@ Caution

Use caution when operating the inverter with Reset and Restart enabled as the motor will begin
rotating when reset is operated via 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 time values can be set at the ACC and dEC codes in the
Operation group.

Pastr;rtriwr?;er Setting Range {?;}La;
ACC | Acceleration time - 0.0i 6,000.0Y 50 | sec
Operation dEC |Deceleration time - 0.01 6,000.0Y | 10.0 | sec
FrM | Maximum frequency - 40.001 400.00 | 60.00 | Hz
N 09 ?ggﬁ[;icé )r/eference 0 0i 1 0 i
08 |Time scale - 012 1 -

1) Changes based on the bAO8 code parameter setting.

Acc/Dec time values can be set based on maximum frequency, not on inverter operation,
by setting the bA09 code to Acc/Dec and the reference frequency to 0.

Time scale for Acc/Dec time can be set at the bA08 code. If, for example, maximum
frequency is 60.00 Hz, the Acc/Dec times are set to 5 seconds, and the frequency reference
for operation is set at 30 Hz (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 useful that the time scale unit changes based on the max 5 digits of Acc/Dec
time value when more accurate Acc/Dec times are required due to load characteristics.

If, for example, the Acc/Dec time scale changes to 0.01 second, the maximum Acc/Dec
time will become 600.00 seconds. Refer to the following table.

Parameter : Initial o
Code Name Settin Time Scale Range Value Description
0 0.01i 600.00 [sec] Sets 0.01 second as the
minimum unit.
bAog | 'me 1 0.1 6,000.0 [sec] 1 |Sets0.1secondasthe
scale minimum unit.
. Sets 1 second as the
2 1160,000 [sec] minimum unit.

5.8.2 Acc/Dec Time Based on Operation Frequency

Parameter : Initial .

Setting Setting Range value Unit

_ ACC |Acceleration time - 0.016,000.0Y | 50 | S€€
Operation

dEC | Deceleration time - 0.0i 6,000.0Y | 10.0 | S€C

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

1) Changes based on the bAO8 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 the existing
operation frequency, set bA09 (acc/dec reference) in the bA group to 1 (delta frequency).
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If, for example, Acc/Dec reference is set to 1 (delta frequency) and acceleration time 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

Parameter

Initial

Group = Code Setting Setting Range Value Unit
_ ACC |Acceleration time - 0.07 6,000.0Y 50 |sec
Operation ——
dEC |Deceleration time - 0.07 6,000.0Y | 10.0 | sec
Multi-function input terminal P1
65 function setting 0 0 )
Multi-function input terminal P2
66 . ) 1 1 -
function setting
In (In_put 67 Multljfunctlo_n input terminal P3 8 0i 27 > i
Terminal) function setting
682 ]lcvlultljfunctlop input terminal P4 9 3 i
unction setting
Multi-function input terminal P5
2) -
& function setting - N

1) Changes based on the bA08 code parameter setting.

2) For models equipped with standard I/O, you can set the parameter via In65i 67 (Multi-function
input terminals P1i P3). You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 3 multi-function input terminals, use models equipped with
advanced I/O.
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Parameter Setting  Initial

Group Skls Setting Range  Value it
70 | Multi-step acceleration time 1 - 2.0
71 | Mulii-step deceleration time 1 - 2.0
72 | Multi-step acceleration time 2 - 3.0
73 | Multi-step deceleration time 2 - 3.0
74 | Multi-step acceleration time 3 - 4.0
75 | Multi-step deceleration time 3 - 4.0
76 | Multi-step acceleration time 4 - 0.0i 5.0
bA (Basic) 6 600 0 sec
77 | Multi-step deceleration time 4 - b 5.0
78 | Multi-step acceleration time 5 - 4.0
79 | Multi-step deceleration time 5 - 4.0
80 | Multi-step acceleration time 6 - 3.0
81 | Multi-step deceleration time 6 - 3.0
82 | Multi-step acceleration time 7 - 2.0
83 | Multi-step deceleration time 7 - 20

Set a terminal to use as the Acc/Dec time command signal via the multi-function input
terminals (standard 1/0O model: P1i P3, advanced I/O model: P1i P5).

Set the In671 69 codes to 8i 10 respectively to change the Acc/Dec time via the P3i P5Y
terminals.

Multi-step acc/dec time 0 is set the ACC and dEC codes in the operation group.

Set multi-step acceleration/deceleration timeli 7 at the bA70 1 bA83 codes.

1) For models equipped with standard I/O, you can set the parameter via In65i 67 (Multi-function
input terminal P1i P3). You can use up to 3 multi-function input terminals for models equipped with

standard I/O. If you must use 4 or 5 multi-function input terminals, use models equipped with
advanced I/O.
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ec’/
Frequency

AccU

P /1 [ /1 [

P4 s I v

PS 1

x

Acc/Dec time P5 P4 P3

0 - - -
1 - - V(+1)
2 - V(+2) -
3 - V(+2) V(+1)
4 V(+4) - -
5 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

Linear pattern
operation
S-curve pattern
operation
Linear pattern
operation
S-curve pattern
operation

03 |S-curve start gradient 17 100 40 %
04 |S-curve end gradient 17 100 40 %

01 |Acceleration pattern

Ad 0
(Advanced) 02 |Deceleration pattern

Acceleration patterns and deceleration patterns can be set respectively at the Ad0O1 and
Ad02 codes in the Advanced (Ad) group.

Linear pattern: Features a linear increase or decrease to the output frequency at a fixed rate.

S-curve pattern: Features a smoother and more gradual increase or decrease of output
frequency, ideal for lift-type loads, such as elevator doors, etc.

Q@ Caution

Actual Acc/Dec times become greater than user defined Acc/Dec times when S-curve Acc/Dec
patterns are in use.
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Frequency

Run cmd |

Acceleration time Deceleration time
P P

AdO3 defines the S-curve gradient level as a percentage, up to half of the total acceleration
and deceleration (Acc Start and Dec Start) values. You can set the AdO3 parameter to a
higher value to increase the gradient level for smoother acceleration and deceleration.

Ad04 defines the S-curve gradient level as a percentage, up to half of the remaining total
acceleration and deceleration (Acc End and Dec End) values. You can set the Ad04

parameter to a higher value to increase the gradient level for smoother reach to constant
speed and stop.

Acc/Dec

reference
/—\ Half of Acc/Dec
/ \ / reference
/ \\

Frequency / \
AdO3 AdO4 AJO3 AJOA
Acc start Accend Dec start Dec end
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When Acc/Dec reference (bAQ09) is set to the maximum value while the goal frequency is
lower than the maximum frequency, the S-curve is not created properly.

Acc/Dec E———
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 is lower than the
maximum frequency.

Acceleration time when the S-curve pattern is set:

(Ad 3/100%) (Ad 41100 %)

2

=ACC+ ACC: + ACC?:3

Deceleration time when the S-curve pattern is set:

(Ad 4/100%)
2

=dEC +dEC?3 +dEC?3

(Ad 3/100%)
2

The ACC and dEC in the formulas above are times set by the ACC and dEC codes in the
Operation group.
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5.10 Stopping the Acc/Dec Operation

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

Parameter| Setting  Initial

Setting Range  Value s

Group Code

65 Multi-function input terminal P1 i 0
function setting
66 Multi-function input terminal P2 i 1
function setting
In (Input Multi-function input terminal P3 "
Terﬁnireal) 67 Ifunction setting P j Oi 27 2 i
63D Multi-function input terminal P4 i 3
function setting
69D Multi-function input terminal P5 24 4
function setting

Select a terminal to use as an Acc/Dec stop command signal from multi-function input
terminals (standard 1/O model: P1i P3, advanced I/0O model: P1i P5) and set a code from
In65i 69Y to 24.

Set the In69 code to 24 if the P5Y terminal is used as the Acc/Dec stop command.

Frequency

s - -

1) For models equipped with standard 1/O, you can set the parameter via In65i 67 (Multi-function
input terminal P1i P3). You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 4 or 5 multi-function input terminals, use models equipped
with advanced 1/O.
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5.11 V/F(Voltage/Frequency) Control

5.11.1Linear V/F Pattern Operation

Parameter  Setting Initial

Setting Range Value =il
Operation MbF | Base frequency - 28(;) 86 60.00 | Hz
19 | Start frequency - 0.101 10.00| 050 | Hz
dr (Drive)
09 |Control mode - 01 1 -
bA (Basic) 07 |V/F pattern 0 0i2 0 -

Alinear V/F pattern configures the inverter to increase or decrease the output voltage at a
fixed rate for different operation frequencies based on V/F characteristics. Set the bA07
code in the Basic (bA) group to O (Linear).

Base frequency: The inverter& output frequency when running at its rated voltage. Refer to
the motor® rating plate to set this parameter value.

Start frequency: A 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 Unit

Setting Range @ Value

bA (Basic) 07 | VIF pattern 1 0r2 0 -

The inverter produces output voltage proportional to 2 square of the operation frequency by
setting the bAO7 code in the Basic group to 1 (Square reduction). This setup is ideal for

loads such as fans or pumps.

Voltage
100%

.. Frequency

Base frequency

5.11.3User V/F Pattern Operation

Parameter Setting Initial Uni
Setting Range Value
07 | VIF pattern 2 0r 2 0 -
0.001
41 | User V/IF frequency 1 - 15.00 | Hz
bA (Basic) Max frg.
i i i i i i
48 |User V/F voltage 4 - 0i 100 100 %

The M100 inverter allows the configuration of user-defined V/F patterns.

When the bAO7 code is set to 2 (User V/F), user-defined V/F patterns can be configured to
suit the load characteristics of special motors.
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@ Caution

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

When a user V/F pattern is in use, forward torque boost (Ftb) and reverse torque boost (rtb)
do not operate.

Voltage

100%
bA48 =
bA46 ;

Linear
bA44 V/F
bA42

Frequency

Start bA41 bA43bA45 bA47 Base
frequency frequency

5.11.40utput Voltage Setting

Outputvol t age settings are required when a mot c
input voltage. The set voltage becomes the o
If the frequency is higher than the base frequency, and the input voltage is lower than the

parameter setting, the input voltage will become the inverter output voltage.

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

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

Parameter  Setting Initial Unit

Setting Range @ Value

Output voltage i 0, 170~264 0 Vv

Operation 10v setting
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Output Voltage
264V

170V

Base frequency Output frequency

5.12 Torque Boost

5.12.1Manual Torque Boost

Parameter| Setting  Initial Unit

Setting Range  Value
dr (Drive) drl5 | Torque boost options 0 o1 0 -

Ftb | Forward torque boost
Operation - 0.0i 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, such as lift-type loads.

Torque boost can be set at the Ftb and rtb codes in the Operation group while the drl15
code is set to 0 (manual torque boost) in the Drive (dr) group.

Manual torque boost is disabled if the drO9(Control mode) code is set to 2(Simple
sensorless control).

Manual Torque Boost Setting Details

Code | Description
Ftb (Forward boost) Set torque boost for forward operation.
rtb (Reverse boost) Set torque boost for reverse operation.
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Voltage
100%

... :without torque boost

Fwd torque
boost

Rev torque
boost

EX

RX

Q@ Caution

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

100 | LSE ecrric




Learning Basic Features

5.12.2Auto Torque Boost

Parameter| Setting Initial

Setting Rage Value ot
15 Torque boost options 1 071 0 -
ogh | Auto torque boost filter 2 17 1000 2 B,
gain
dr (Drive) il 1200 | 0.0i3000 | 1200 | %

motoring gain

Auto torque boost

28V  |regenerated voltage 120.0 0.01300.0 | 1200 | %
gain
Ftb Forward torque boost
Operation - 0.0 20.0 4.0 %

rth Reverse torque boost

1) Available with the dr15 (Torque boost options) set to 1.

You can use the parameter value display
parameter tuning. Set the MbF (Base frequency), bA12 (Rated slip speed), MrC (Motor-
rated current), bA14 (Motor noload current, 40% of motor-rated current) codes to the value
di splayed on thel moyoubédorabotngsel ahe v
rating plate, each parameter value is set to the initial value and some features may be
limited.

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

The output voltage can be adjusted by adding voltage boost to the output voltage using
torque current, when it is too low to start the V/F pattern 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 1 (Auto torque boost) in the Drive (dr) group to output the voltage
based on the torque boost. You can also change the dr26, dr27, and dr28 parameters.

Auto torque boost is disabled if the drO9(Control mode) code is set to 1(Slip compensation
control).
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5.13 Stop Mode Setting

5.13.1Deceleration Stop

Unit

Parameter  Setting Initial

Setting Range Value
Ad (Advanced) 08 |Stop mode 0 0i2 0 -

The operation frequency is decelerated to 0 Hz and stops running according to the set
deceleration time by the stop command by setting the AdO8 code in the Advanced (Ad)
group to 0 (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 Ad08 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 output when the stop command is on, set the Ad08 code to 2 (Free
run stop) in the Advanced (Ad) group.

Parameter Setting  Initial .
Unit
Value

SICLlY SR Setting Range
Ad (Advanced) 08 Stop mode 2

When the operation command is off, the frequency and voltage outputs turn off.

Frequency,
voltage

LSE ccrric | 103




Learning Basic Features

5.14 Frequency Limit

Configure the setting range of the command frequency.

5.14.1Frequency Limit Using Maximum Frequency and Start

Frequency
Parameter . Initial .
Setting Setting Range Value Unit
Operation FrM | Maximum frequency - 40.001 400.00 | 60.00 | Hz
dr (Drive) 19 | Start frequency - 0.101 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 cannot set the frequency value higher
than the maximum frequency within this function.

Start frequency: Set the lower limit value for parameters that are expressed as a frequency
unit. If an input frequency is lower than the start frequency, the parameter value will be 0.00.

5.14.2Frequency Limit Using Upper and Lower Limit Frequency

Values
Parameter : Initial .
Setting Setting Range Value Unit
Frequency
24 upper/lower limit 1 o1 0 -
options
Ad Start frequencyi
(Advanced) 259 | Frequency lower limit - Frequency upper | 0.50 | Hz
limit
26Y | Frequency upper limit - 0.00i Max frg. | 60.00 | Hz

1) Available when the Ad24 code is set to 1.

Set the Ad24 code in the Ad group to 1. The inverter operates within the frequency range

set at the Ad25 and Ad26 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
lower limit range.
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Max. frequency
Upper limit I
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 - Initial :
Group Code Setting Setting Range Value Unit
27 Frequency jump 1 (0] 0 -
g Start frequencyi
281 Eﬁggﬁ;ﬁ/{ump - Frequency jump upper limit | 10.00 | Hz
1
g Frequency jump lower limit
Frequency jump
1) -
e upper limit 1 , 1 e
I Max frg.
g Start frequencyi
Ad 30V Eﬁggﬁ;ﬁ:{zjump - Frequency jump upper limit | 20.00 | Hz
(Advanced) 2
: Frequency jump lower limit
Frequency jump
1) -
=L upper limit 2 N 2 23| Lz
I Max frg.
. Start frequencyi
329 Eﬁg?ﬁgﬁéump - Frequency jump upper limit | 30.00 | Hz
3
g Frequency jump lower limit
Frequency jump
1) -
== upper limit 3 , 3 Y| Lok
I Max frg.

1) Available when the Ad27 code is set to 1.

Set the Ad 27 code in the Ad group to 1. The command frequency cannot be set within the
Ad 28i 33 frequency range.

Upper limit and lower limit values for each section can be set within the range of the FrM
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_ |

(Maximum frequency) and dr19 (Start frequency) codes.

Frequency

Ad33
Ad32

Ad31
Ad30

Ad29
Ad28 10

lo 20m  |(currentinput)

V1 (voltage input)

Run cmd |

: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 be set within the preset frequency jump band and the inverter
operates at a constant speed.

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

On the contrary, when a frequency setting is decreased, while the frequency parameter
setting value (voltage, current, RS-485 communication, keypad setting, etc.) is within a
jump frequency band, the frequency will be maintained at the upper limit value of the
frequency band. Then, the frequency will decrease when the frequency parameter setting
exceeds 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
frequency), the inverter stops the motor by supplying DC power to the motor.

6.1.1 Stop After 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 DC voltage
to the motor and stops it.

Parameter Setting | Initial

Cielt]p Sl Setting Range | Value Al
08 | Stop mode 1 0i 2 0 -
149 | Output block time before braking - g(? 8:) 0.00 | sec
Ad 159 | DC braking time - 0.0i60.0 | 1.0 | sec
(Advanced) : -
16Y | DC braking amount - 0i 200 50 %
Start
179 | DC braking frequency - frequency | 5.00 | Hz
160.00

1) Available when the Ad08 code is set to 1.

Set the Ad08 code to 1 (DC braking stop) in 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: Set the frequency to start DC braking.

@ Caution

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

Voltage \| —

Current

This feature is disabled if the Ad16 or Ad15 code is set to 0.

Output block time before braking (Ad14): If the inertia of the load is great, or if DC braking
frequency is set too high, a fault trip may occur due to overcurrent conditions when the
inverter supplies DC voltage to the motor. Prevent overcurrent fault trips by adjusting the
output block time before DC braking (Ad14).

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

inertia rate at the bA16 code. TheDCbr aki ng controll erds control
based on the set value 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 input, the inverter will begin accelerating the motor.

Parameter Setting | Initial

CIeltfp Cal Setting Range | Value Sl
Ad 13 | DC braking amount at start - 01 200 50 %
(Advanced) | 12 | pC braking time at start - 0.0i600 | 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 can overheat or 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
e

This feature is disabled if the Ad13 or Ad12 code is set to 0.

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

6.1.3 DC Braking During Stop

Parameter Setting Initial

Setting Range Value Sl
( Advgg ced) 13 DC braking amount at start - 0i 200 50 %
In (Input Multi-function input terminal i}
Terminal) 67 | p3 function setting n o 27 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 the multi-function input
terminal (standard I/O model: P1i P3, advanced I/O model: P1i P5).

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
P3

Run cmd —
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6.2 Jog operation

6.2.1 Jog Operation 1-Forward Jog by Multi-function Terminal

Parameter ~ Setting Initial | | .
Setting Range Value
(Dg\r/e) 11 Jog frequency - h?ag?r'q 10.00 | Hz
In (Input Multi_—function inp_ut :
Terminal) 69Y tern_1|nal P5 function 4 or 27 4 -
setting

1) For models equipped with standard 1/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3).

You can set the jog frequency for operation by the dr1l code in the Drive (dr) group.

Select a terminal to use as a jog operation from the multi-function input terminals (standard
I/O model: P1i P3, advanced I/O model: P11 P5).

If you select the P5 terminal to 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 frequency range within the range of the maximum frequency (FrM) and

the start frequency (dr19).
1 dr1

P> e
Run cmd (FX)

Frequency

—

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

®CM

The jog operation is the second highest priority operation, after the dwell operation. If a jog
operation is requested while operating the multi-step, up-down, or 3-wire operation modes,
the jog operation overrides all other operation modes. The diagram above shows the
example when the multi-function input is set to the NPN mode.
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6.2.2 Jog Operation 2-Fwd/Rev Jog by Multi-function Terminal

Faram Settin Initial
Group Code eter 9 Unit
: Range Value
Setting
dr (Drive) 11 Jog frequency - O'O?r:q Max | 1000 | Hz
Multi-function input terminal P4 ,
1 -
In (Input & function setting e by J
Terminal) 690 ;\/Iultljfunctlo_n input terminal P5 27 0il 27 4 i
unction setting

1) For models equipped with standard 1/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3).

You can set the jog frequency for operation by the dr1l code in the Drive (dr) group.

Select a terminal to use as a JOG-FX operation from the multi-function input terminals
(standard I/O model: P1i P3, advanced I/O model: P1i P5). The In68 code in the Input
Terminal (In) group must be set to 24 (JOG-FX operation) to use the P4 terminal as a JOG-
FX operation terminal.

You can set the jog frequency range within the range of the maximum frequency (FrM) and
the start frequency (dr19).

The following graph is an example waveform of when the goal frequency is set to 30 Hz
while the jog frequency is set to 10 Hz.

Frequency

/" N\
PAUCGTX) | [
Run cmd (FX) —

P1 | Fx:In65=0

P4 | JoG:In68 =26
M

P
[
%%
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6.3 Up-down Operation

Paramete Setting | Initial

r Setting Range Value Unit

Group Code

Operation Frg |Frequency reference source 10 0i 10 0 -
65 Multl?functlo_n input terminal P1 0 0 i
function setting
67 Multljfunctlo'n input terminal P3 o5 > i
In (Input function setting "
) : —— ; 0i 27
Terminal) 68Y Multi-function input terminal P4 15 3 )
function setting
690 ]Ic\/lultlrfunctlo_n input terminal P5 16 4 i
unction setting
65 Upjdown frequency save i oi 1 0 i
Ad options
(Advanced) | g5 Up-down frequency save - O'O?r'qMaX 0.00 | Hz

1) For models equipped with standard I/O, you can set the parameter by In65i 67 (Multi-function input
terminal P1i P3). You can use up to 3 multi-function input terminals for models equipped with
standard I/O. If you must use more than 3 multi-function input terminals, use models equipped with
advanced I/O.

2) Available when the Ad65 code is set to 1.

Up-down Frequency Save Details

You can set the up-down frequency save feature by setting the Frq (frequency reference
source) code to 10 in the Operation group.

Select a terminal to use as the up-down operation frequency from the multi-function input
terminals (standard I/O model: P1i P3, advanced I/O model: P1i P5).

The In68 and In69 codes must be set to 15 (Frequency increase) and 16 (Frequency
reduction) respectively to use the P4 and P5 terminals as the up-down operation terminals.

The In67 code must be set to 25 (Up-down frequency save initialization) in the Input
Terminal (In) group to use the P3 terminal as the terminal for the up-down frequency save
initialization.

If the Ad65 code is set to 1 (Up-down frequency save options), the up-down save function
allows the inverter to save the frequency to the Ad64 code before stopping or decelerating.

When the inverter is running the up-down operation, you can clear the saved up-down
frequency setting by configuring the P3 terminal to 25 (Up-down frequency save
initialization).
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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 up-down frequency.

When the Up-down frequency save initialization signal is input to the P3 terminal while the
Up terminal signal or the Down terminal signal is on, this signal becomes invalid.

Selecting Up-down Mode

Parameter| Setting  Initial
Setting Range \Value

Group Code

Operation Frq Frequency reference source 10 0i 10 0 -
65 Multljfunctlo_n input terminal P1 0 0 i
function setting
In (Input 1y | Multi-function input terminal P4 " i
Terminal) e function setting - O 27 ¢
gob | Multi-function input terminal P5 16 4 i
function setting
66 Up-down mode selection - 0i 2 0 -
- 0.001 M
(Advanced) 67 Up-down step frequency - ' g 1 000 | Hz

1) For models equipped with standard I/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3).

You can set the up-down mode by setting the frequency reference source (Frq code) to 10
in the Operation group.

Select a terminal to use as an up-down operation frequency from the multi-function input
terminals (standard I/O model: P1i P3, advanced I/O model: 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 to select the up-down mode.

Description
0
Up-down (Initial Increase; or decreas_e_s the commano_l frequency based on
the maximum and minimum frequencies.
Ad66 |mode value)
selection 1 Increases or decreases the command frequency by the set
up-down step frequency (Ad67) according the edge input.
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Code Name Description

2 Compound operation of 0 and 1

Ad67 Up-down step
frequency

Frequency that will increase based on the edge input

When the Ad66 code is set to O: If the Up terminal signal is on, the frequency reaches up to
the 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 mode. It decelerates to the lower
limit when the lower limit has been set.

e \
—0O O— P1 In65=0
e
—O O———[\\] P |me7=25
e
—S o———\J) P4 | inss=15
e \
—5 o—% ps | in6o=16
N ™M
Frequency
PAUPO | o p
P5 (DOWN) | [
Run cmd (FX)
Saved
frequency
Output
frequency
P3(CLEAR) g |
P4(UPO | mm e =
Runcnd(FX) [ s 2 s

When the Ad66 code is set to 1: The motor accelerates by as much as the step frequency

set by the Ad67 code atthemulti-f uncti on i nputdéds positive edge
terminal signal. The motor decelerates by as much as the step frequency set at the Ad67
codeatthemult-f uncti on i nputds positive edge that |

frequency is saved at the falling edge when the Up/down signal is specified. In this case,
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| |

when the stop command is supplied while the multi-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 the multi-function input is not set during a stop. The
acc/dec time is identical to the time when O is set.

Fx or Rx

Up

- »
<4 >

Down

More than 3 sec.
Up/Dn Cir

Output
Frequency /

Memorized
Frequency

When the Ad66 code is set to 2: The motor accelerates by as much as the step frequency

set by the Ad67 code atthe multi-f uncti on i nput és positive edge
terminal signal. The motor operation is identical 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 atthemulti-f unct i on i nputds positive
as the Down signal. The motor operation is identical to when 0 is set when the function is

activated for more than 3 seconds, and the acc/dec time is identical to the time when 0 is
set.

Fx or Rx

Up

A
\ 4

Down
3sec

Up/Dn Cir

Output

Frequency e

Memorized
Frequency
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@ Caution

The signal is void when the input is supplied again before it increases 1 step frequency by the
Up or Down signal. The frequency at deactivation is saved.

6.4 3-Wire Operation

Code Parameter Setting  Initial .

Group Unit

Setting Range Value

Multi-function input terminal P1

65 . : - 0

function setting

~ ~ ~ 0i 27 ~ -

Multi-function input terminal P5
function setting

1) For models equipped with standard 1/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 P3).

In (Input
Terminal)

69Y 17 4

Select a terminal to use as a 3-wire operation from the multi-function input terminals
(standard I/0O model: P1i P3, advanced I/O model: P1i P5). The In67 code must be set to
17 (3-wire command) in the Input Terminal group to set the P3 terminal as a 3-wire
operation terminal.

Frequency

—
_I_o—® P1 [FX: In65=0
O—® P2 | RX: In66=1
_I_O—® P3 |3 Wire: In67 =17
NED

The 3-wire 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
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switch.

Pulse width (t) of command in the diagram above must be at least 50 msec.

6.5 Dwell Operation

When an operation command runs, acceleration starts after running by set dwell frequency
during dwell operation time. The inverter can be used for dwell frequency operations before
opening the mechanical brake of lift-type loads and for opening the brake.

Parameter . Initial .
Group Code Setting Setting Range Value Unit
Start frequencyi
Ad 20 | Dwell frequency - Maximum 500 | Hz
(Advanced) frequency
21 | Operation time - 0.0110.0 00 | sec
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Dwell frequency: Arated slip frequency that supplies the rated torque to the motor before

opening the mechanical brake of lift-type loads. 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 work when:
Dwell operation time is set to 0 sec or dwell frequency is set to 0 Hz.
Re-acceleration is attempted from stop, as only the first acceleration dwell operation

command is valid.

[Dwell operation]

Frequency
Changesin
frequency reference
Dwell /
frequency
Dwell time
wnand | O e
O Caution

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

motor.
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6.6 Slip Compensation Operation

Parameter  Setting Initial Unit

Setting Range Value

MrC | Motor rated current - 0.171150.0 - A
Operation Mkw | Motor capacity option . 0.1i2.2 . KW
11 | Number of motor poles - 2112 4 -
12 | Motor rated slip frequency - 0.001 10.00 - Hz
bA (Basic) 14 | Motor no-load current - 0.171100.0 - A
15 |Motor efficiency - 501 100 - %
16 |Load inertia rate - 0i 2 0 -
dr (Drive) 09 | Control method option 1 0r2 1 -

(Initial values of the MrC and bA12i 15 codes are determined by the MKW parameter.)

Set the dr09 code in the Drive group to 1 (Slip compensation control).

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

MkW: Set the capacity of the motor connected to the inverter output terminal.

Parameter Setting Description
0.1 0.1kw
MkW | Motor capacity option ~ ~
2.2 2.2kwW
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bA11: Enter the number of poles from the motor rating plate.

bA12: Enter the motor-rated slip frequency referring to the motor rating plate and the
following formula:

arom3 PQ

fe =1, 10 9

fs = Rated slip frequency

fr = Rated frequency
rPM= Number of the rated motor rotations

p= Number of motor poles

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

o 3 ~
f. =60 - %‘Mgz 2Hz
¢ 120 =

MrC: Enter the rated current from the motor rating plate.

bA14: Enter the measured current when the load on the motor axis is removed and when
the motor is operated at the rated frequency. If no-load current is difficult to measure, enter
a current equivalent to 40 % of the rated motor current.

bA15: Enter the efficiency from the motor rating place.

bA16: Select load inertia based on motor inertia.

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
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For the induction motor, the difference between the number of motor rotations and
frequency (synchronous speed) increases according to the load rate as shown in the graph
below. Therefore, the slip compensation control is used when the speed difference must be
decreased.

Motor rotation

Synchronous speed

lip
) compensation
Motor rotation
speed
Load ratio

6.7 Simple Sensorless Control

Parameter  Setting Initial
Setting Range Value

dr (Drive) 09 |Control mode 2 02 1 -

Unit

Group Code

Set the dr09 Code in the dr group to 2.

Simple sensorless control automatically increases the starting torque when high starting
torque is required to enable starting. It also compensates for the slip of the motor so that it
can rotate at a constant speed.

Manual torque boost is disabled if the DrO9(Control mode) code is set to 2(Simple
sensorless control).

6.8 PID Control

Parameter  Setting Initial .
Group Code Name Setting Range Value Unit
AP 01 |PID control selection 1 01 0 -

0.001 400.00| 0.00 | Hz

(Application) 1)2) -
1854 PID feedback /0011000 | /0.0 |/%

122 | LSE ecrric




Learning Advanced Features

Parameter  Setting Initial
Group ol Setting Range Value
0.001
1992 | PID reference - Max frq. %) 8 /I—(|)/z
/0.0i 100.0 ' °
20% | PID reference source - 05 0 -
219 | PID feedback source - 0i 3 2 -
22V | PID controller P gain - 0.01999.9 | 300.0 | %
231 PID g:ontroller integral time i 0.10i32.00 | 1.00 | sec
(1 gain)
241 F"ID contro_IIer differentiation i 0.00i 30.00 | 0.00 | sec
time (D gain)
289 | PID mode - 0i 1 0 -
PID output frg.
29V PID output frequency upper = Lowerlimiti | 60.00 | Hz
limit
Max frg.
Start frq.1
300 IITrL?t output frequency lower i PDouputig, | 0.50 | Hz
upper limit
02Y | PID scale selection - 0i 1 0 -
37Y | Sleep mode delay time - 0.01 2000.0 | 60.0 |sec
38V | Sleep mode frequency - O'O?r'qMaX 0.00 | Hz
39V | Wake-up Level - 0.01 1000 | 350 | %
In (In_put 65 Multljfunctlo_n input terminal 21 0i 27 i i
Terminal) function setting

1) Available when the APO1 code is set to 1.
2) The parameter of the AP19 and AP20 codes are displayed in a different format depending on the
APOQ2 parameter. (Frequency when AP02=0, percentage when AP02=1)

6.8.1 PID Basic Control

PID control provides constant automated control of flow, pressure, and temperature by

adjusting the output frequency 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 mode and process PID mode. You

can set the PID operation mode by AP28 (PID mode).
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AP21: Set the feedback source of the PID controller.

Parameter o
Code Name Settin Description

0 12 (I input) of analog input terminal (Oi 20 [mA] )Y
1 12 (V input) of analog input terminal (O 10 [V] )V
AP21 | PID feedback source 5 V1 terminal input of analog input terminal block
(0i 10 [V])
3 RS-485 communication??

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

2) When you input the PID feedback via RS-485 communication, you can read and/or write in 0.1 %
increments using OXO01E (common address), regardless of the AP02 (PID unit selection) value.
AP22: Sets the P gain as the output ratio to the error rate. If the P gain is set to 50%, 50%
of the error 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: Sets the time to output accumulated errors. When the error is 100%, the time taken
for 100% output is set. When the integral time is set to 1 second, 100% output occurs after
1 second of the error remaining at 100%. Differences in a normal state can be reduced by
the integral time. Adjusting the value leads to a faster response, but oscillation may occur at
the controller.

AP24: Sets the output volume for the rate of change in errors. M100 detects error every 1
ms. When the differential time is set to 1 ms and the rate of change in errors per sec is
100%, output occurs at 1% per 10 ms.

AP28: Adds the set target to the PID controller and sets the volume of the target.
AP29, AP30: Limits the output of the controller.
AP20: Selects the PID reference source.

APQ02: You can set the unit of the PID reference (AP19) and PID feedback (AP18) to Hz
(frequency) or % (percentage). (AP02 = 0: Hz, AP02 = 1: %)

IN65i IN69: When one the multi-function input terminal P1i P5 is set to 21 (PID switch
operation) and turn the terminal ON, the 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 operation, the output frequency is displayed, but the feedback
volume is not displayed.
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Normal PID operation (AP28=0)

Frequency
conversion 4 [T

PID Gain
Application Multi-function input
APO2 =0 Frequency operation Ny A
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 H H PID Limit
Keypad1/2 H Application
Anzlog Analog AP20 : AP29: H-Limit
input filter input scale PID REF? ' 2
Vi P it ° + o~ AP28:L-Aimit
0-10(V] SR 20 i il i PIDoutput |
In7,57 i - ' - i :
In53-61 N :» frequency .
12 0 ' )
V:0-10[V]  —>| { > i s© ' PID OUT!
I: 0-20 [mA]
[mA] 0 | Keypad1
1| Keypad 2
Internal
! communication 2| Vi:0-10V
3| 12(0:0-20mA
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 A2
In7.57 In53-61 3
2 >| : > i D\O PID FBK?
V:0-10[V] ‘o
1: 0-20[mA] .
: ,0
0| 12(:0-20 mA
1] 12(v):0-10V
Internal H
| communication” 2| vi:o10v
3 | Communication

Normal PID control block diagram

1) RS-485 communication is added to the PID feedback group.
2) PID REF (PID reference) value can be checked and configured at AP19.
When APQ2 = 0, the unit is set to [Hz]. When AP02 = 1, the unit is set to [%].

3) PID FBK (PID feedback volume) value can be checked at AP18. 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 to
the multi-function input (standard 1/0 model: P1i P3, advanced I/O model: P1i P5) while the AP0O2
is set to 1, percentage value is converted and output to the frequency value.

5) Polarity of PID OUT (Normal PID output) is unipolar, and it is limited by AP29 (H-Limit, Frequency
jump upper limit 1) and AP28 (L-Limit, Frequency jump lower limit 1).
6) 100.0% is the FrM (maxFreq that is the maximum frequency) parameter setting.
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Process PID operation (AP28=1)

1/2™ frequency setting

0/1: KeyPad-1/-2 Operation
-
2:V0(0~5V) Frq
3:V1(0~10V)
4:12() (0~20mA) 10
——>| o o
5:12() (0~10V) ‘g Main reference
6/7:0 +12(/V) ‘o
)
BVO+V1 00 PID Gain
—_— 90
9: RS-485 communication Application Multi-function input
10: Up-down operation .| i
b P > AP22:P Gain Input Terminal :
...................................... ' AP23:1 Gain In65-69 PID switch
o ion?
PID command setting AP24:D Gain Output frq. limit P
L Operation
Application
K PID Limit FrimaxFreq
. ) AP20 [ i &
0/1:KeyPad-1/-2 Application g
> g A O S I 0o [N NN (0o ARG I VY EPERERRRRR
2:V1(0~10V) o PIDREF + AP2OHLIMIt 2 AP2BL-Limit - : PID output |
_— T H
3:12() (0~20mA) 0 O ’@_ >( ) > —>O—> > i frequency
P e —
— + ‘
412() (0~10v) 20 o 7*& PIDOUTTY : PID OUT2%
5:RS-485 communication 7 0 3| K5
—>

PID F/B setting

Application

AP21:PID F/B
0:12() (0~20mA) I1e) X
1:12() (0~10V) PIDFBK
2:V1(0~10V)

——— > 0

3:RS-485 ccmmuni:a!ign 0

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

Process PID control block diagram

1) Main reference is a frequency (Frg=10, Up/Down operation excluded) set at the Frg/bAO5 codes in
the Operation group, and the actual output frequency is the main reference and PID OU2 (PID
block output).

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

3) PID OU1, the output in the PID block diagram, is bipolar and the parameter is limited by the AP29
(PID upper limit) code.

4) PID OU2 is the actual frequency and is limited by the FrM (maxFreq, the maximum frequency) and
AP28 (L- Limit, frequency jump lower limit 1) codes.

Other operations are identical to those using normal PID operation.
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PID Sleep & Wake-up

The inverter automatically enters sleep mode
output 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 and runs again when

deviation between the PID reference and the feedback volume becomes higher than the

wake-up level (AP39).

Sleep mode is disabled when a stop command is input.
This feature can be used, for example, at night when the flow rate to the pump load is low.

Sleep Freq Wake up level

PID Reference

PID Feedback / __RE—

-

Output
frequency

RUN command

PID Active

< >
>

Sleep Delay

6.9 Energy Saving Operation

Parameter Setting  Initial

Unit

Setting Range Value
Ad (Advanced) 51 |Energy saving operation - 01 30 0 %

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

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

\ Ad51
Output voltage

6.10 Speed Search Operation

Parameter | Setting Initial
Sty S Setting Range Value
71 | Speed search selection - 00007 1111 | 0000 | Bits
72 ISpeled search current i 80i 200 100 %
Cn (Control) eve
73 | Speed search P gain - 01 9999 500 -
74 | Speed search | gain - 07 9999 1000 -

Multi-function relay

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

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 exact speed.

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

Code Name Function
Speed ---1 | Speed search for general acceleration
pee --1-  |Initialization after a fault trip (Pr08=1)
Cn71 |search - . -
selection -1-- | Restart after instantaneous power interruption
1--- | Starting with power-on (Ad10)

Cn72: The amount of current flow is controlled during speed search operation based on the
mot or s rated current ( MrC).
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Cn73, Cn74: The P/l gain of the speed search controller can be adjusted. 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 2
—r—
Voltage
Cn72
Current

Multi-function output
orrelay | |

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

When the input power returns, the operation frequency before the low voltage trip
and the voltage isincreas ed by the invertero6s inne

t1: If the current increases above the value set at Cn72, the voltage stops increasing
and the frequency decreases.

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

When the normal frequency and voltage are resumed, the speed search operation
accelerates the motor back to its frequency reference before the fault 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 power
interruption time is longer than 15 ms, a low voltage trip may occur. The instantaneous
power interruption specification is applied when the input voltage is 200i 240 VAC.

6.11 Auto Restart Settings

Parameter Setting Initial .
Group Code Name Settin Range  Value Unit

Pr 09 Auto restart count - 0i 10 0 count
(Protection) 10 :[Aril;to restart delay time after i 0.0i 60.0 10 | sec

Auto restart count can be set using the Pr09 code.

An auto restart is used to activate the inverter protection 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 inverter restarts 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 Pr0O9 code until the retry number count reaches 0. The retry number
count returns to the original setting when you manually reset it using the inverter terminal
block or the [STOP/RESET] key, and when a trip does not occur within 30 seconds after an
auto restart.

If the inverter stops due to low voltage, emergency stop (Bx), inverter overheating, 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 search
operation (Cn71i 74).
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The following graph is an example when the auto restart count is set to 2.

v :Trip occurs
NormalOp. VY

=, /
:

e 1,11/

4

Speea" —» -
Reset SS Pr10 m
Run e
30 seconds
Autorestarttrial | 2 1 2 1 0 2

6.12 Operational Noise Settings (carrier frequency

settings)
Parameter . Initial .
Group Code Setting Setting Range Value Unit
Cn . "
(Control) 04 | Carrier frequency - 1.01 15.0 3.0 kHz

An operational noise 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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6.13 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.

Initial
Value

Parameter

Setting Range Unit

Setting

nd i
04 'ﬁm énotor acceleration i 0.0 6000.0 50 | sec
nd i
i | Juierisea ity . 00160000 | 100 | sec
time
M2 07 | 2" motor base frequency - 30.00i Max frg. | 60.00 | Hz
(Secondary
Motor)V 12 |2 motor rated current - 0.1i 100.0 - A
25 | 2" motor V/F pattern - 0i 2 0 -
nd
26 i motor forward torque i 0.0i 15.0 40 | %
00st
nd
o7 | 2" motor reversed torque i 0.0i 15.0 40 | %
boost
28 | 2" motor stall level - 301 150 150 | %
2nd motor electric
M2 il . thermal continuous
STy 29 2 motor electric thermal i operation level 150 | %
1 min level
Motor)? (M2-30)
1200
nd . 501
2"4 motor electric thermal ond lectri
30 |continuous operation = ndmolorelectric | 100 | g
level thermal 1 min level
(M2-29)
Multi-function input
65 |terminal P1 function - 0 -
setting
In (Input _ _ - o - ~
Terminal) Oi 27
Multi-function input
692 |terminal P5 function 12 4 -
setting

1) Available when one of the multi-function input terminal codes is set to 12 (Second motor selection).
2) For models equipped with standard 1/O, you can set the parameter by In65i 67 (Multi-function input

terminal P11 P3).

Select a terminal to use as a second motor selection operation from the multi-function input
terminals (standard 1/O model: P1i P3, advanced I/O model: P1i P5) and set the
corresponding code (In65i In69) to 12 (Second motor selection).
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When the P5 terminal is selected, set the In69 code of the I/O Terminal groups to 12.

Select a motor between two motors connected to the inverter output terminals using the
multi-function terminals. When the first motor stops, you can run the second motor by the
M2-041 30 parameters and the second motor selection terminal input.

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

The M2-04, M2-05, M2-07, M2-12, and M2-25i1 M2-30 codes are identical to the parameter
function parameter.

g

M100 :
3
P5 ;

6.14 Frequency Setting and 2" Operation Mode
Setting

The 2™ operation mode enables switching the parameter setting of the frequency reference
source and run command to the second parameter setting simultaneously using multi-
function terminals. For example, you can stop using the remote control that is operated
using the communication option and start control on the inverter unit.

Parameter Setting  Initial Uni

Group Code Name Setting Range  Value nit
) drv |18 Command source - 0i 3 1 -
Operation
Frq |1%t Frequency reference source - 01 10 0 -
04Y |2 Command source - 0i 3 1 -
bA (Basic) osh |2 Frequency reference ] 0i 10 0 ]
source
In (Input 65/ | Multi-function output terminal 22 0i 27 i i
Terminal) 692 |function setting

1) Set one of the multi-function input terminal codes (standard 1/0 model: In65i 67, advanced I/O
model: In65i 69) to 22 (2nd Source).
2) In68 and In69 are available only for models equipped with advanced I/O.
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The 1% operation mode is an operation without a 2nd source input set by the multi-function
input (IN65T 69).

Switching between the 1%t and 2™ operations is enabled by turning ON/OFF the selected
multi-function input terminal.

The command source and frequency reference source are set by the 1% operation mode
when the multi-function terminal set as the 2" operation mode is OFF. When the muilti-
function terminal is ON, the command source and frequency reference source are set by
the 2" operation mode.

The following table details for bA04 and bAOS5 setting of the 2" operation mode. The setting
method is the same as the 1% command source (drv) and the 1% frequency reference
source (Frq).

Paramete o
] Mj Description

0 Operation via the [RUN] and [STOP/RESET] keys

FX: Forward operation command

Terminal |RX: Reverse operation command

bA04 |Command source 2 block FX: Run command, stop command

2 operation | RX: Select rotation direction (forward or
reverse)

Operation via the RS-485 communication®)

Keypad as digital frequency setting source
1

Keypad as digital frequency setting source
2

Integrated volume operation: 01 5 [V]
Terminal bl ocki®p] V1
Ter mi nal bl oc ki®8[mA2
Terminal bl ockdigVvy 2
Analog  [ntegrated volume and terminal block 12 (1)?
Integrated volume and terminal block 12
(V)Y

Integrated volume and terminal block V1

Operation via the RS-485 communiction®
Up-down operation
1) Available only for models equipped with advanced I/O.

Digital

Frequency

bAOS reference source 2

Slo|l o | N |oul~w|Nf P
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The following table details the operation settings when switching between the 1 operation
mode and the 2" operation mode.

Parameter Setting Initial

Setting Range Setting =l

drv (1% Command source 3 0i 3 1 -

Operation (1) Frequenc
y reference " i

Fra | source 0 0i 10 0

04 2" Command source 1 0i 3 1 -
bA (Basic) nd

05 2" Frequency reference 0 0i 10 0 i

source

In (Input 1 Multi-function input P5 input " i
Terminal) & terminal 22 ez N

1) For models equipped with standard I/O, you can set the parameter by In65i 67 (Multi-function input
terminal P11 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 |_| |_|
AR I S
P5: 2% Switch | i A o —
Output Freq.

30.00

" Accelerates to the set frequency for the acceleration time by receiving the FX signal
as the 1% operation command.
The P5 terminal input is ON and the operation mode is switched to the 2™
operation mode. With the bA04 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 to the 1%
operation mode. With the drv code set to the operation command, the inverter
decelerates and stops according to the stop command.

With the communication FX signal (1% operation command) ON, the inverter
accelerates to the set frequency.

The P5 terminal input is ON and the operation mode switches to the 2™ operation
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 multi-function terminal (standard 1/0O model: P1i P3, advanced I/O model:
P1i P5) is set to the 2™ command source (2nd Source) and input (ON) the signal, operation
state is changed because the frequency setting and the Operation command will be changed
to the 2" command. Before shifting input to the multi-function terminal, ensure that the 2"
command is correctly set.

6.15 Input Voltage Setting

Parameter Setting  Initial Unit

Group code Setting Range Value
bA (Basic) 19 | Inverter input voltage - 1701240 | 220 | V

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

The low voltage trip level is modified according to the input voltage.
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6.16 Parameter Initialization

Code Name Parameter Setting

Do not initialize

Initialize all groups

Initialize Operation group

Initialize dr group

Initialize bA group

Initialize Ad group

CE Parameter Initialize Cn group

(Configuration) B initialization

Initialize In group

Initialize OU group

O | oI N|lOJ O | Bd~|]WOW | DN |O

Initialize CM group

=
o

Initialize AP group

[EEN
=

Initialize Pr group

=
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 . Initial

Group Code Setting Setting Range Value
oF 94 rpeag?:;’r"aoﬁrgn . 0000 FFFF 0000 | -
(EenEliEna, 95 |Parameter lock - 0000i FFFF 0000 | -

Register a password to prevent unauthorized modification of parameter settings (CF95).
The password must be comprised of hexadecimal characters (0i 9, A, b, C, d, E, F).

Q@ Caution

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

The factory default password is 60000.86 When
passworde x cept for 60000. 0

Follow the instructions below when you first register a password.

Sep  nstrucon  Keypad Display
1 Go to the CF94 code. cfo4
2 Press the [ENT] key twice. 0000
3 Register the password (for 0123
4 |The password flashes. 0123
5 Press the [ENT] key. --cfo4
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Follow the instructions below to change the password. The following example details
changing the current password 6012306 to

o Keypad

Step Description Display
1  |Gotothe CF94 code. cfo4
2 Press the [ENT] key. 0000

3 Try entering different passwords from the current password (for 0122
example, 0601226), and then pr €

& ghgn(;e trlle ;ass?/vcl)rdsj played when the wron 0000
5 Enter the correct current password. 0123
6 Press the [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

6.17 Parameter Lock

Parameter Setting Initial

Setting Range Value il
95 | Parameter lock - 0000i FFFF | 0000 -

CF (Configuration)
94 | Password registration - 0000i FFFF | 0000 -

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

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

Step Instruction ‘ Keypad Display
1  |Go tothe CF95 code. cfo5
2 Press the [ENT] key. ul
3 6u L 6 ( Udisplayex when tive parameter settings can be ul
modified.
4 Press the [ENT] key. 0000
5 E)ritezr tgeﬁV?JU.e registered at the CF94 code (for example, 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 Go to the CF95 code. cfos
2 |Press the [ENT] key. |
3 6 L6 (sHisplaykdwhen the parameter settings cannot be |
modified.

4 Press the [ENT] key. 0000
Enter the value registered at the CF94 code (for example,

° |#1230). 0123

6 Press the [ENT] key. ul

7 6ULG6 (Unlock) is displayedeyv |
modified. u

8 Press the [ENT] key. cfo5

6.18 Voltage Trip Prevention During Deceleration

Voltage 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
n dvgﬂce g| 08 |Stopmode 0 0i 2 0 i
BIT O (--1): Stall protection
during acceleration
BIT 1 (-1-): Stall protection
Pr 50 |while operating at a constant - 0007 111 000 | Bits
(Protection) speed .
BIT 2 (1--): Stall protection
during deceleration
53Y | Voltage limit during 0 0i 1 0 -
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Initial
Value

Parameter
Setting

Setting

Range Unit

Group Code

deceleration

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 deceleration, set BIT2 of the Pr50 code to 1. The stalll
prevention during deceleration is enabled only during deceleration.

6.19 Brake Control

Parameter Setting Initial

Setting Range Value st
dr (Drive) 09 Control mode 0 02 1 -
419 Brake open current - 0.01180.0 | 50.0 | %
429 Brake open delay time - 0.001 10.00| 1.00 | sec
44 Brake open forward ) 0.00i 100 | Hz
Ad frequency Max frq.
(Advanced) 45D Brake open reverse _ 0.001 100 | Hz
frequency Max frg. )
46Y Brake close delay time - 0.00i 10.00| 1.00 | sec
0.00i
1) -
47 Brake close frequency Max fa. 200 | Hz
Multi-function relay function
OU (Output 31 setting / " i
Terminal) 32 Multi-function output 2 19 0719 17
function setting

1) Ad41, Ad42, and Ad44i 47 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 set to 0 (V/F steady control). Therefore, check
the control mode first and then configure the sequence.

The DC braking and dwell 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 (Ad44i 45) in forward or in reverse direction. After reaching brake
release frequency, if motor current reaches brake release current (Ad41), the output relay or
multi-function output terminal for brake control sends a release signal. Once the signal has
been sent, acceleration will begin after 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 and
sends out a brake 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 AdaT
current
Ad42 Ad46
Motor speed /]
Brake output
terminal -
P | Brake open N
Brake close Brake close
V/F Steady Control
@ Caution

The external brake control is used only when the control mode is set to V/F steady control and
the brake open frequency is lower than the brake close frequency.
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6.20 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

Unit

- Setng __Range \Value
OU (Output 01 |Analog output option - 0i 3 0 -
Terminal) 02 |Analog output level - 10i200 | 100 | %

Parameter Setting Outputs for 10V

0 Output frequency | Maximum frequency (FrM)
5 .
1 Output current 150% ;)f the inverter rated
OUO01 | Analog output option curren
2 Output voltage AC 282V
3

Inverter DC voltage |DC 410V

OUO02: Adjusts the analog output value based on various meters when an analog output is
used as the input to the meter.

0~10Vdc

ro N
N

M
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6.21 Digital Output

6.21.1 Multi-function Relay Output Terminal Settings

Set an output option for the inverter relay.

. Initial
Group Code Name Setting Range value

0 |FDT-1
1 |FDT-2
2 |FDT-3
3 |FDT4
4 |FDT-5
5 |Overload (OL)
6 |Inverter overload (IOL)
7 | Motor stall (STALL)

Multi- 8 | Over voltage trip (Ovt)

function 9 |Low voltage trip (Lvt)

relay 10 |Inverter cooling pin overheat (OHt)

31 function
32Y | Multi- 11 |Lost command 17
ou function 12 |RUN
(Output output 2
Terminal) function 13 |Stop

14 |Steady
15 |Speed search
16 |Ready
17 |Trip output
18 |Cooling fan abnormal condition warning
19 |Brake control signal
bit 0001 111

Eault --1 | When the low voltage trip occurs

30V output -1- |When a trip occurs except low voltage trip 010
1-- After a trip occurs while PrO9 (Auto restart
count) has been set

1) OU30: The multi-function output terminal and relay with the OU30 settings operate when the OU31
or OU32 code is set to 17 (Trip output).
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Multi-function Relay Function/Multi-function Output 2 Function Setting Details

ou31l
(0U32) o
Parameter Description
Setting
Detects inverter output frequency reaching the user set frequency. Outputs a
signal when the absolute value (set frequencyi output frequency) Odetected
frequency width/2.
Group Code Name Parameter | Setting Initial | Unit
Setting Range Value
Detection "
ou (Qutput 58 frequency - 0.00i 10.00 | Hz
Terminal) Max frq.
band
0:FDT-1 st
When the OU58 code is set to 10.0, sos
the FDT-1 outputis as shown inthe ~ [edueny |
graph. 401z
35Hz
Operation 15Hz 20Hz
frequency
mo [N O
Runemd [T
Outputs a signal when the user set frequency and detected frequency (OU57)
are equal, and fulfills FDT-1 condition at the same time.
(Set frequency = detected frequency) &FDT-1]
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 f?:tigtr'l%” . 30.00
OU (Output Dotcton 0.00i o
Terminal) Max frq.
1:FDT2 58 frequency - 10.00
' ) band
When the OU57, OU58 et 20H2 S0Hz
codes are setto 30 Hzand e’ |
10 Hz respectively, FDT-2
output is as shown in the -
Operation
9 raph ’ frequency
MO O
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OU31 (0U32)

Parameter Description

Setting
Outputs a signal when the Absolute value (output frequencyi operation
frequency) Odetected frequency width/2.
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
Detection
ou S7 frequency i ) 30.00
. 0.00i
(Output Detection Max fr Hz
Terminal) 58 frequency - 9 | 1000
2:FDT-3 band
When the OU57,
OU58 codes are set 0H2 35Hz
to 30 Hz and 10 Hz 25H7
respectively, FDT-3 ?peration
outputis as shownin e
the graph. MO | |
Outputs a signal in the following conditions:
In acceleration: Operation frequencyl Detected frequency
In deceleration: Operation frequency>(Detected frequencyi Detected
frequency width/2)
Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 Detection i 30.00
frequency "
OU (Output - 0.00i
: 58 | Detection - 10.00 | Hz
3:FDT-4 Terminal) frequency Max frq.
band
When the OU57,
OU58 codes are set to
30 Hz and 10 Hz 30Hz -
respectively, FDT- 4 . ;
. . Operation
output is as shown in frequency
the graph. ‘
mo [
L —
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OU31 (0U32)
Parameter

Description

Setting

Outputs a signal to the B contact, in reverse to the FDT-4, in the following
conditions:

In acceleration: Operation frequency ODetected frequency

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

Group Code Name Parameter | Setting | Initial | Unit
Setting Range | Value
57 Detection i 30.00
frequency ,
_ OU (Output - 0.00i
4 : FDT-5 Terminal) 58 | Detection - Max frq. 10.00 | Hz
frequency
band
When the OU57,
OUS58 codes are set to 30H2
30 Hz and 10 Hz et 25Hz
respectively, FDT- 5 frfsl:‘ztr'g;
output is as shown in
the graph. wo [ m
funend
5 : Overload . .
©oL) Refer to 7.1.2 Overload Early Warning and Trip on page 163.
6 : Inverter

overload (IOL)

Refer to 7.2.3 Inverter Overload Protection on page 167.

7 : Motor stall .

(STALL) Refer to 7.1.3 Stall Prevention on page 164.

3():“2 E;/grtrip Outputs a signal when the DC voltageoft he i nverter 6s ma

(ov) the rated voltage (410 Vdc).

9 Low voltage OQutputs a signal when the DC volta:

tri. (Lvt) 9€ | the rated voltage (initial value: 170 Vdc, determined by the bA19 setting) and a
P low voltage trip occurs.

10 : Inverter

cooling pin . . . .

overheat (OHt) Outputs a signal when the inverter cooling pin overheats.

(OHY)
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OU31 (0U32)
Parameter

Description

Setting
11: Lost Outputs a signal when there is a loss of analog input (VO, V1,12V input)
command terminal and RS-485 communication command.
Outputs a signal when
operation command is Operation
entered and the inverter ;. uen
12 : RUN Rlind
outputs voltage.
mo [
Pned T
13: Stop Outputs a signal when the inverter does not run.
Outputs a signal in steady
operation. Operation
fi
14 : Steady hbalio
MO O
ig;rfﬁ ezt Refer to 6.10 Speed Search Operation on page 128.
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.
Example) If the OU31 code is set to 17, and the OU30 code is set to 2, the
multi-function relay operates when a trip (except a low voltage trip) occurs.

18 : Cooling Outputs a signal when the Pr79 code is set to 0O (Continuous operation when
fan abnormal | cooling fan fault). Refer to 6.23 Operation Mode Setting When Cooling Fan is
warning Abnormal on page 152.

19 : Brake Outputs a signal when the external brake signal is set. Refer to 6.19 Brake

control signal

Control on page 142.

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

Parameter Setting Initial .
iy G Setting Range Setting IS
AP 70 |Draw operation - Oi 4 0 -
(Application) | 71 | praw ratio - 0011000 | 00 | %

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

The ratio applied to the output frequency differs by the AP70 (Draw operation) parameter
setting.

Parameter
Setting
0 No draw operation

1 V1 (07 10 V) input draw operation

Function

Name

AP70 |Draw operation 2 VO (07 5 V) input draw operation
3 12 (1) (Oi 20 mA) input draw operation®
4 12 (V) (O 10 V) input draw operation®

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

Set the AP70 code to 1, 2, or 3.

I f the input value is higher than the anal og
parameter settings of In08i 11, In38i 41, In53i 56, and In58i 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(V1: 07 10 V), AP71=10.0%, and In07i In11 are
set to the factory default settings, the frequency converted to the draw operation is 27 Hz

(V1=0 V)i 33 Hz (V1=10 V).
When the AP70 code is set to 1 (V1), 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/bAQ05 codes and other frequencies at the AP70 code
(Draw operation).
For example, the draw operation is disabled if Frg=3 (V1) and AP70=1 (V1).

6.23 Operation Mode Setting When Cooling Fan is

Abnormal
Parameter Setting Initial ;
Cleltfp Sl Setting Range Setting =il
Pr . .
. Cooling fan fault operation "
(Protecti| 79 selection - o1 1 -
on)
Multi-function relay function
OTL(Jar(moilrjltarl)IUt 3:;12/ selection/Multi-function output 18 0119 17 -
) 2 function selection

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

When the Pr79 code is set to 0 (Continuous operation when cooling fan fault), the warning
signal is output at the OU31 code.
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Parameter

Setting Description

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 multi-function relay or multi-
function output 2 terminal when the OU31 or OU32 code is set to 18
(Cooling fan warning signal).

Pr79=0 @ 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. Also, the lifespan of important components inside the inverter may
be shortened by the rise of the internal temperature. Operate the inverter
after fixing the cooling fan fault.

Set the operation to stop when a coolini fan fault occurs.

Pr79=1 The keypad segment displays and the inverter stops operation.
A cooling fan fault signal can be output when the OU31 or OU32 code is set
to 17 (Trip output).

6.24 Operation State Monitor

Output Current

The inverter output current can be monitored by the CUr code in the Operation group.

Parameter Setting Initial Unit

Setting Range  Value
Operation CUr | Output current - - - A

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 - 2112 4 -
AP (Application) 01 |PID control selection - o1 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 to 0 (V/F control), the motor slip is not compensated and the
inverter output frequency (f) is converted to rPM by the following formula:

oy - 81205 78, Ad63
éb/ul@ 100%

When the APO1 code is set to 1 (PID control), the volume of feedback is displayed as a
frequency.

bA11: 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

Monitor the DC voltage of the inverterds mai

Parameter| Setting Initial
Setting Range Value

Unit

The voltage multiplied by V2 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 terminal input? are selected,
the vOL code display changes to PO, tOr, v1M, or I2MY respectively.

Parameter Setting Initial

Unit

Setting Range Value
Operation vOL | User select signal - - - Vv

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

dr81: Set an option to display in the following table.
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Parameter Function
Setting
0 Output voltage [V] vOL
1 Output power [KW] POr
- - 2 Torque [kgf Om] tOr
dr81 | Monitor code selection
3 Analog V1 terminal input [V] viM
4 Analog 12 terminal input [mA/\V/]Y 12M

1) Analog 12 terminal and I2M 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 10 V when current 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 CFO1 code in the Configuration group is displayed when power is input.
When the parameters 121 15 are set, output current, motor RPM, DC voltage, and user
select signal are displayed.

Initial

Group Code Name Setting Range Value

Run frequency (0.00)
Acceleration time (ACC)

Deceleration time (dEC)
Command source (drv)
Frequency reference
source (Frq)
Motor selection (MKW)
Motor rated
current (MrC)

Base frequency (MbF)

Maximum frequency
(Fr)

Output voltage setting
(10v)

Forward torque boost
(Ftb)

Reverse torque boost
(rtb)
12 | Output current (Cur)
13 | Motor RPM (rPM)
14 | Inverter DC voltage (dCL)

CF o1 Select ranges at power
(Configuration) input

0 | N O (O A [ WN|PF|O

10
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Group Code Name Setting Range
15 | User select signal

16 | Out of order signal (nOnN)
17 | Open hidden group (OGr)

6.25 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 : Initial .

Group Code Name Setting Setting Range Value Unit

In (Input o0 |ppurmontor ~ |ooor 111(Standard) s
Terminal) signal 0000071 11111 (Advanced)

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

00 e

(O (
— (OFF)

)R

5p 4P 3P 2P 1P

2 Only 1Pi 3P are available for models equipped with standard 1/O.
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Output Terminal Block State Monitor

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

Parameter Setting Initial Unit

Group Code Name Setting Range Value
ou (Qutput a1 Qutput monitor block state ) 00i 11 00 Bits
Terminal) signal

When the multi-function 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 [

S

) () (o (R

Open collector or 3A C

Multi-function relay 1
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6.26 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 3 Learning to Perform Basic Operations on page 39 for more information about

how to use the keypad.

ltem Display Example

Frequency

Current
S
L Trip occurred during acceleration
) _ ———
Acceleration/Deceleration e . . .
. : i Trip occurred during deceleration
information LY
)
T x] Trip occurred at constant speed

Refer to 10.1 Trips on page 224 for more information about trip types.
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Fault History Monitor
Pra1i 95: Saves information for up to 5 fault trips that occur during operation.
Pro6: Clears all information for the fault trips saved at the Pro1i 95 codes.

Parameter Setting Initial

Setting Range  Value

91 |Fault history 1 - - nOn -

Pr B B B B B B
(Protection) 95 |Fault history 5 - - non | -
96 | Fault history deletion - o1 0 -

Information of the current fault trip can be monitored 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 group is moved to
the Pro1 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 the same 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

FrSe2

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 the Pr40 code to 1.

This feature is to protect motor from overheating based on inverse time-limit thermal
characteristics. The inverter output is blocked based on the ETH trip time in the figure below
when the current exceeds the value set at the Pr42 code.

Initial

Parameter

Group Code Setting Setting Range Value Unit
40 Electrpnlc thermal 1 0i 1 0 i
selection
. Electronic thermal
429 E:ﬁﬁ:g?é(\:/;l’llermd L - continuous 150 %
Pr operation leveli 200
(Protection) Electronic thermal 50i
4392 | continuous operation - Electronic thermal 1 | 100 %
level minute level
419 | Motor cooling style - 0i 1 0 -

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

Pr42: Enter the motor& maximum current per minute based on the motor-rated current. The
value cannot be set under the value set at Pr43.

Pr43: Enter the current to continuously operate the motor at. Generally, the value is the
rated current that is specified on the motor® rating plate. The value cannot be set to the
value set at Pr42, 150%, or more than the values.

Pr4: The cooling effect of general induction motors differs depending on the revolutions
because cooler is attached to the motord axis. But some motors, such as vector induction
motors, supply separate power to the cooler to get a better cooling effect at low speeds.
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Parameter ot
Setting Description
_ 0 General motor that cooler is attached to its axis
Pr41? | 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 to 5. (Overload: OL)

el Setting  Initial |,
Setting Range Value
189 | Overload warning level - 30i 150 150 %
Pr (Protection) —
19 |Overload warning time - 0.0i 30.0 10.0 S

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

Terminal) 32 | Multi-function output 2
feature selection

5 0719 17 -

1) Set this value based on the motor-rated current (MrC).
t: Overload warning time

t t
<+ <+

Pr18
Current

Multfunction output | —

Overload trip

Parameter  Setting Initial

Sl Gt Setting Range Value =il
20 |Overload trip selection 1 o1 1 -
Pr 1 . i " o
(Protection) 21Y | Overload trip level 301 200 180 Yo
229 | Overload trip time - 0.0i 60.0 60.0 S

1) Displayed only when Pr20 (Overload warning selection) is set to 1.
Set the Pr20 code in the Protection (Pr) group to 1.

This feature is to block inverter output when the motor is overloaded.

The output is blocked when the current level exceeds the 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 restarts after a fault trip is initialized, even if the fault trip
occurs 30 seconds after operation with a load that exceeds the overload trip level is started.
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7.1.3 Stall Prevention

When accelerating: The motor decelerates when the current exceeds the value set at the
Pr52 code.

When operating at a constant speed: The motor decelerates when the current exceeds the
value set at the Pr52 code.

When decelerating: The motor stops decelerating when the voltage of the internal DC circuit
increases to a certain level.

Pr52: Set this value based on the motor-rated current (MrC).

OU31/0U32: The motor stall status can be output to the connected external devices using
the inverter® multi-function relay (3ABC). (The status is output whenever the motor is
stalled, regardless of the stall prevention (Pr50) setting.

Parameter  Setting Initial

Setting Range Value Sl
Pr 50 | Stall prevention selection - 0001 111 000 Bit
(Protection) | 55 | stall prevention level - 30i 200 150 | %

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

7 0719 17 -

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

Settings
-1 Accelerating
Pr50 Stall prevention -1- Operating at a constant speed
selection
1-- Decelerating

Example) Set the Pr50 code to 011 to use stall prevention during acceleration and operating at a
constant speed.

When stall prevention is activated, the acceleration and deceleration times become longer
than the set times because the motor decelerates during acceleration and stops
decelerating during deceleration.

When using the t1 or t2 stall prevention settings during the steady operation, the motor
accelerates and decelerates based on the acceleration time (ACC) and deceleration time
(dEC) set at the operation group.
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-
i ST~ i
requency SS

t1 12
Multi-function output

oy SN i

Accelerating Steady

DC S~

voltage

Frequency M

Multi-function output
or relay -

Decelerating

7.2 Inverter and Sequence Protection

7.2.1 Output Open-phase Protection
Set the PrO5 code in the protection (Pr) group to 1.

Output open-phase: The inverter output is blocked when one of the 3 phases (U, V, W) of
inverter becomes an open phase.

Parameter  Setting Initial

Group . Setting Range Value Shll
Pr Output open-phase " i
(Protection) 05 protection selection L Ol 0
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@ Caution

Set the motor-rated current (MrC) correctly. The output open-phase protection function may not
operate if the MrC code value does not match the actual motor-rated current.

Parameter

Description

Setting

Set not to use output open-phase protection

PIO5 Output open-phase 0 selection

protection selection 1 Set to use output open-phase protection

7.2.2 External Trip Signal

Select a terminal to use as the external trip signal between the multi-function input terminals
(standard I/O model: P1i P3, advanced I/O model: P11 P5).

If you want to use P4 as the external trip signal for terminal A and P5 as external trip signal
terminal B, set the In68 code to 18 and the In69 code to 19.

Parameter Setting Initial

Group Code Unit

Setting Range | Value

Multi-function input terminal P1
65 . . - 0 -
function setting

y— i i i i i

Terminal) ggy | Multi-function input terminal P4 . Or 27 3 | -
function setting
69D Multi-function input terminal P5 19 4 )

function setting

1) The In68 and In69 (multi-function input terminal P41 P5) codes are available only for models
equipped with advanced I/0. When using models equipped with standard I/O, use In65i 67 (multi-
function input terminal P1i P3).

External trip signal input terminal A (N.O.): Maintains open status between the P4 and CM
terminals for normal statuses and blocks output when a short circuit occurs.

External trip signal input terminal B (N.C.): Maintains short circuit status between the P5
and CM terminals for 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 the trip occurs. Short-circuit 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 0119 17 -

When the inverter input current exceeds the rated current, a protective function is activated
to prevent damages to the inverter based on inverse proportional characteristics.

The multi-function relay (3ABC) signal can be output to the connected external devices
when an inverter overload trip occurs.
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7.2.4 Speed Command Loss

When setting operation speed using an analog input at the terminal block or communication
options, speed command loss setting can be used to select the inverter operation for
situations when the speed command is lost due to the disconnection of signal cables.

Parameter Setting  Initial
Setting Range Value

Group Code

Time to determine analog ,
15 speed command loss 0 02 0 i
Pr . N
(Protection) 12 Motion at speeq command loss - 02 0 -
13 Time to determine speed i 0111200 | 10 | s
command loss
Multi-function relay feature
OU (Output 31 selection/ " i
Terminal) 32 Multi-function output 2 feature u 019 17
selection

Pr15: Set time to determine analog speed command loss.

Code Name FETETIEE] Description
Setting
0 Not operating
Time to determine When the input value is less than the half of
1 the value set at the In 8, In38, and In53
Pr15 analog speed codes

mmand | - -
command loss When the input value is less than the value

set at the In 8, In38, and In53 codes

Example 1) If the speed command is set to 3 (terminal block V1) at the Frg code in the operation
group and Pr15is set to 1, it is determined to be a speed command loss when the V1 input value is
less than the half of the value set at In08.

Example 2) If the speed command is selected to 6 (advanced I/O only, terminal block VO+I2 (1)) at the
Frg code in the operation group and Prl5 is set to 2, it is determined to be a speed command loss
when the VO input value is less than the value set at In38 or the input of the 12(1) terminal is less than
the value set at In53.
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Prl12: The inverter operates based on the Pr12 setting if conditions meet the Pr15 setting
during the time set at Pr13.

Description

Parameter

Setting
0 Continue to run at frequency before the
. command loss
Pr12 Motion at speed
command loss 1 Free run stop (output block)
2 Deceleration stop

0OU31 (or OU32): The information about the speed command loss can be output to
connected external devices using the multi-function relay (3ABC) or multi-function output 2.

Example) When the Prl5 cod is set to 2, the Pr12 code is set to 2, the Pr13 code is set to 5.0
seconds, and the OU31 code is set to 11

Frequency
Setting

—P» 5sec @—

Frequency \

Multi-function relay _
Roned P
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7.2.5 Dynamic Braking (DB) Resistor Configuration

Set the Pr65 code to 1.

Parameter o
Code Name Setting Description
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 level (%ED: Enable Duty) at Pr66.

Parameter Setting  Initial

Group Code Unit

Setting Range Value
Pr 65 | DB resistor warning level setting 1 (0] 1 -

(Protection) 660

DB resistor warning level - 0130 10 %

1) Displayed only when Pr65 (DB resistor warning level limit setting) is set to 1.

Q@ Caution

Do not set the braking resistor to exceed the resistor® power rating (Watt). If overloaded, it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal fort h e i & muiti-fubcton idput.

Braking resistor configuration sets the rate at which the braking resistor operates for one
operation cycle. The maximum time for continuous braking is 15 sec and the braking
resistor signal is not output from the inverter after the 15 sec period has expired. An
example of braking resistor set up is as follows:

Pre6 = T _dec
Example 1) 7 _acc +T _steady +T _dec +T _stop

3 100[%)]

T_acc: Acceleration time to set frequency

T_steady: Constant speed operation 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

-
T acc T_steady T dec T_stop

7 _dec

Example 2) pres =
7 _dec +7T _steadyl+T _acc +7T _steady?

3 100[%]

Frequency

T_steadyl T_steady2
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7.2.6 Initial charging circuit trip(ROT)

Set the Pr80 code to 1.

Parameter ..
Code Name Setting Description
Ir;:tlal . 0 Not use ROT function
Prgo | afgt":g
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

Cleltfp e Setting Range Value Sl
Pr . 80 Initial charglng circuit trip 1 0i 1l 1 bit
(Protection) protection
O Caution

The initial charging circuit trip protection function can be used only when input power is 0.41
2.2 kW, and it does not protect trips due to a relay fusion.

This function activates and protects the inverter when the input power is unstable or an initial
charging circuit trip occurs while supplying power to the inverter. If the ROT continues to
occur after turning the power off and on again, stop using the inverter and contact the retailer
or the LS ELECTRIC customer service center.

(The inverter may become damaged if you operate the inverter in an initial charging circuit
trip status.)
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8 RS-485 Communication Features

This section in the user manual explains how to control the inverter with a PLC or a
computer over a long distance using the RS-485 communicationfeatures. RS-485
communication features are available only for M100 models equipped with advanced I/O.
To use the RS-485 communication features, connect the communication cables and set the
communication parameters on the inverter. Refer to the communication protocols and
parameters to configure and use the RS-485 communication features.

8.1 Communication Standards

Following the RS-485 communication standards, M100 products exchange data with a PLC
and computer. The RS-485 communication standards support the Multi-drop Link System
and offer an interface that is strongly resistant to noise. Please refer to the following table for
details about the communication standards.

Item
Communication method/
Transmission type

| Standard
RS-485/Bus type, Multi-drop Link System

Inverter type name

M100

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters / Maximum 1,200m (recommended
distance: within 700m)

Recommended cable size

2 Pair Shielded Twisted Pair Cable (keep it a safe distance from
the power cable.)

Installation type

RJ45 connector (pin 1: S+, pin 8: S-, pin 7: SG) on the /O board

Power supply

Supplied by the inverteri an insulated power source from the
inverter& power circuit

Communication speed

1,200/ 2,400/ 4,800/ 9,600/ 19,200/ 38,400 bps

Control procedure

Asynchronous communications system

Communication system

Half duplex system

Character system

Modbus-RTU: Binary / LS INV 485: ASCI|
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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:

Use a 2-pair STP (Shielded Twisted Pair) cable
(use only pin 1: S+, pin 8: S-, and pin 7: SG, pin
1 and pin 8 have to be twisted type) and RJ45
STP plug.

For connections between inverters or extension
cables, use an RJ45 coupler (Y-type LAN
coupler that the STP plug can be attached to).
Use cables, plugs, and couplers that conform to
the LAN standard: CAT5, CAT5e, and CAT6.
Maintain a safe distance between the
communication line and the power cable.

Xt

Pin8 Pin7 Pin1
S- SG S+

8.2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the

inverter is the slave device. When using a computer as the master, the RS-232 converter

must be integrated with the computer, so that it can communicate with the inverter through

the RS-232/RS-485 converter. Specifications and performance of converters may vary

depending on the manufacturer, but the basic functions are identical. Please refer to the
converter manufacturerods user manual for det

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 ‘l ‘l |
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8.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485
communication line to the RJ45 connector (pin 1: S+, pin 8: Si, pin 7: SG) of the I/O board.
The maximum number of inverters you can connect is 16. Use a shielded twisted pair cable
for communication, and keep it a safe distance from the power cable during installation.

The maximum length of the communication line is 1,200 meters, but it is recommended to
use no more than 700 meters of communication line to ensure stable communication.
Please use a repeater to enhance the communication speed when using a communication
line longer than 1,200 meters or when using a large number of devices. A repeater is
effective when smooth communication is not available due to noise interference.

@ Caution

When wiring the communication line, make sure that the communication ground (SG) on the
inverter and the PLC or computer are connected. SG terminals prevent communication errors
due to electronic noise interference.

8.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the
communication lines are connected properly. Turn on the inverter and set the
communication parameters.

Parameter Setting

Setting Range .
01 |Inverter station ID 1 11 250 -
Communication protocol
oM 02 | oo P 0|ModBusRTU| 0,1 -
(Communication)?| 03 |Communication speed 319,600 bps 05 -
04 | Parity/stop bit setting 0 | D8/PN/S1 03 -
05 | Communication time setting 5 21100 | msec

1) Available only for models equipped with advanced I/O.
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Communication Parameters Setting Details

Code Description

Set the inverter station ID between 1 and 250. Set the inverter station ID

Gl between 1 and 250.
Select one of the two built-in protocols: Modbus-RTU or LS INV 485.
CMO2 Setting Function
0 Modbus-RTU Modbus-RTU compatible protocol
1 LS INV 485 Dedicated protocol for the LS inverter
Set a communication setting speed up to 115,200 bps.
Setting Function
0 1,200 bps
1 2,400 bps
Cheloe 2 4,800 bps
3 9,600 bps
4 19,200 bps
5 38,400 bps
Set a communication configuration. Set the data length, parity check method,
and the number of stop bits.
Setting Function
CM04 0 D8/PN/S1 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 8-hit data / no parity check / 2 stop hit
2 D8/PE/S1 8-bit data / even patrity / 1 stop bit
3 D8/PO/S1 8-hit data / odd parity / 1 stop bit
Set the response time for the slave (inverter) to react to the request from the
master. Response time is used in a system where the slave device response is
too fast for the master device to process. Set this code to an appropriate value
for smooth master-slave communication.
Master |_| |_| coe
CMO05 Request Answer Request  aAnswer
‘ g ‘ g
<+“—> <+
Slave & T K T XX
CM.5 Resp Delay CM.5 Resp Delay
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8.2.3 Setting Operation Command and Frequency

To select the built-in RS485 communication as the source of command, set the Frq code to
9 (Int485) on the keypad (basic keypad with 7-segment display). On an LCD keypad, set
the DRV code to 3 (Int485). Then, set common area parameters for the operation
command and frequency via communication.

n Setting

Group Code Parameter Setting Range
Operation drv | Command source 3 Int 4859 0i 3 -
P Frg |Frequency setting method | 9 Int 485Y 01 10 -

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

8.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Command Loss Protective Operation Setting Details

il z_and Description
Function
Select the operation to run when a communication error has occurred and
lasted exceeding the time set at Pr13.
Pr12 Motion at
speed command || Prl12 Setting Function
loss, The speed command before the command loss
Pr13 Time to 0 | None immediately becomes the operation frequency
determine speed without any protection function.
command loss 1| Free-Run The inverter b_Ipcks output. The motor performs in
free-run condition.
2 | Dec The motor decelerates and then stops.
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8.2.5 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses
registered in the communication function group (CM) can be used in communication.
Parameter group for data transmission may be defined to transmit multiple parameters at
once, into the communication frame.

Parameter Setting

Setting Range il

31738 |Readaddress ] 0000i A4FF | Hex
CM registration X

(Communication)? ; Write address i "
51158 registration x 00007 AAFF | Hex

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

Currently Registered CM Group Parameter

Address Parameter Assigned content by bit
0h0100i1 f;[atus Parameter- Parameter communication code value registered at
0h0107 CM.31-38 (Read-only)

Status Parameter-8

Control Parameter-

0h0108i 1i Parameter communication code value registered at
OhO10F Control Parameter- | CM.51-58 (Read/\Write access)
8

8.3 Communication Protocol

The built-in RS-485 communication supports LS INV 485 and Modbus-RTU protocols.

8.3.1 LS INV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device
(PLC or PC).

Request
ENQ  StaionID  CMD Data SUM EOT
1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte
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Normal Response

ACK | StationID @~ CMD Data SUM EOT
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Error Response

NAK | StationID @~ CMD Error code SUM EOT
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Arequest starts with ENQ and ends with EOT.
A normal response starts with ACK and ends with EOT.
An error response starts with NAK and ends with EOT.

A station ID indicates the inverter number and is displayed as a two-byte ASCII-HEX
string that uses characters 0-9 and A-F.

CMD: Uses uppercase characters (returns an IF error if lowercase characters are

encountered)d please refer to the following table.
Character ASCII-HEX Command

6RO 52h Read
6 Wb 57h Write
6 X606 58h Request monitor registration
0YD 59h Perform monitor registration

Data: ASCII-HEX (for example, when the data valueis3000:3 000 Y 60066 B6 6 B6 ¢
42h 42DatBASBIFHEX (for example, when the data
6066B66B668OBHh Y 30h 42h 42h 38h)

Error code: ASCII-HEX

Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes

Monitor registration buffer: 8 Words

SUM: Checks communication errors via sum.

SUM=a total of the lower 8 bits values for station ID, command and data (Station

ID+CMD+Data) in ASCII-HEX.

For example, a command to read 1 address from address 3000:
SUM=0606+0DO+ORO+®Ddd+®16 = 30h+31h+52h+33h+.
(the control value is not included: ENQ, ACK, NAK, etc.).

ENQ StationID| CMD  Address Numberof g, EOT
Addresses

05h 6019 0RO 6300 6016 0A760 04h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte

Note
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Broadcasting

Broadcasting sends commands to all inverters connected to the network simultaneously. When
commands are sent from station ID 255, each inverter acts on the command regardless of the
station ID. However no response is issued for commands transmitted by broadcasting.

8.3.1.1 Detailed Read Protocol

Read Request: Reads successive n words from address XXXX.

Number of

ENQ Station ID CMD Address SUM
Addresses
05h 00t &A 0RO 0 XX X)) 061668 6 0 XX0b 04h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Total bytes=12. Characters are displayed inside single quotation marks ( 6 ) .
Read Normal Response
ACK | StationID @~ CMD Data SUM EOT
06h 600t &AL 0RO 0 X XXX 6 XX0b 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte
Total bytes= (7 x n x 4): a maximum of 39
Read Error Response
NAK | StationID @~ CMD Error code SUM EOT
15h 00ith &AL 0RO 0** 0 60 XX0b 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
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8.3.1.2 Detailed Write Protocol

Write Request

Station Number of

ENQ D CMD Address Addresses Data SUM

05h O00ihBE4, OWH OXXX| 6166806 |6 XXX 6 XX{ 04h

1 byte 2bytes | 1byte | 4 bytes 1 byte tr)l;t(ei 2 bytes 1 byte
Total bytes= (12 x n x 4); a maximum of 44
Write Normal Response

ACK Station ID \ CMD Data SUM EOT

06h 00it 6 AL 0 Wb 0 XXX X6 6 XX0b 04h

1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 x n x 4): a maximum of 39

Write Error Response

| StationID ~ CMD Error code
15h 00ith &AL 6 Wo 6**9 0 XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

Note

Operation command and command frequency return the past data when answering the first
write request, and return their own data when answering the second write request.
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8.3.1.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous
monitoring and periodic updating.

Monitor Registration Request: Registration requests for n addresses (where n refers to
the number of addresses. The addresses do not have to be contiguous.)

. Number of
ENQ Station ID CMD Addresses Address SUM
05h 60ih6EA 6 X0 0 X XXX
1 byte 2 bytes 1 byte 1 byte nx4bytes | 2bytes 1 byte
Total bytes= (8 x n x 4): a maximum of 40
Monitor Registration Normal Response
ACK Station ID CMD SUM EOT
06h 60idB6AD 6 X6 60 XX 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
Monitor Registration Error Response
NAK | StationID @~ CMD Error code SUM EOT
15h 60idh &AL 0 X0 60**5o 60 XX6b 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address,
received from a monitor registration request

ENQ Station ID | CMD SUM EOT
05h 60ibBEAD 6Yd 6 XX0b 04h
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7
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Monitor Registration Execution Normal Response

ACK | StationID @~ CMD Data SUM EOT
06h 60id 6 A 6YO 6 XXX X6 0 XX6b 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 x n x 4): a maximum of 39

Monitor Registration Execution Error Response

Station ID CMD Error code
15h 60t &AL 6Yd 6**0 6 XX0 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
8.3.1.4 Error code
Item Abbreviation Description
ILLEGAL FUNCTION I The requested function cannot bg performed by a slave
because the corresponding function does not exist.
ILLEGAL DATA . . .
ADDRESS IA The received parameter address is invalid at the slave.
ILLEGAL DATA VALUE ID The received parameter data is invalid at the slave.
WRITE MODE Trlgd writing (W) to a parameter that does_r_lot z_;\IIow
WM writing (read-only parameters, or when writing is
ERROR e ’ )
prohibited during operation)
FRAME ERROR FE The frame size does not match.
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8.3.1.5 ASCII Code

Character Character | Hex Character

A 41 q 71 @ 40
B 42 r 72 [ 5B
C 43 s 73 \ 5C
D 44 t 74 ] 5D
E 45 u 75 5E
F 46 v 76 5F
G 47 w 77 60
H 48 X 78 { 7B
| 49 y 79 | 7C

J 4A z 7A } 7D
K 4B 0 30 ~ 7E
L AC 1 31 BEL 07
M 4D 2 32 BS 08
N 4E 3 33 CAN 18
0 4F 4 34 CR 0D
P 50 5 35 DC1 1
Q 51 6 36 DC2 12
R 52 7 37 DC3 13
S 53 8 38 DC4 14
T 54 9 39 DEL Us
U 55 space 20 DLE 10
Y, 56 ! 21 EM 19
W 57 " 22 ACK 06
X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
z 5A % 25 ESC 1B
a 61 & 26 ETB 17
b 62 ' 27 ETX 03
c 63 ( 28 FF oC
d 64 ) 29 FS 1C
e 65 £ 2A GS 1D
f 66 + 2B HT 09

g 67 : 2C LF 0A
h 68 - 2D NAK 15
i 69 : 2E NUL 00

j 6A / 2F RS 1E

k 6B : 3A S1 OF
| 6C ; 3B SO OE

m 6D < 3C SOH 01
n 6E = 3D STX 02
0 6F > 3E SUB 1A
p 70 ? 3F SYN 16
us 1F

VT 0B
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8.3.2 Modbus-RTU Protocol

8.3.2.1 Function Code and Protocol (unit: byte)

In the following section, station ID is the value set at CMO1 (Int485 St ID), and starting
address is the communication address (starting address size is in bytes). For more
information about communication addresses, refer to 8.4 Compatible Common Area
Parameter on page 188.

Function Code #03: Read Holding Register

Query Field Name Response Field Name

Station ID Station ID

Function(0x03) Function(0x03)

Starting Address Hi Byte Count

Starting Address Lo Data Hi )

# of Points Hi Data Lo

# of Points Lo e

gsg h? eData 0 # number of Points
Data Lo
CRC Lo -
CRCHi

Function Code #04: Read Input Register

Station ID Station ID
Function(0x04) Function(0x04)
Starting Address Hi Byte Count
Starting Address Lo Data Hi )
# of Points Hi Data Lo
# of Points Lo é > # number of Points
CRC Lo é
CRC Hi Data Hi
Data Lo —
CRC Lo
CRC Hi
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Function Code #06: Preset Single Register

Station ID Station ID
Function(0x06) Function(0x06)
Starting Address Hi Register Address Hi
Register Address Lo Register Address Lo
Preset Data Hi Preset Data Hi
Preset Data Lo Preset Data Lo
CRC Lo CRC Lo

CRC Hi CRC Hi

Function Code #16 (hex 0h10): Preset Multiple Register

Station ID Station ID
Function(0x10) Function(0x10)
Starting Address Hi Starting Address Hi
Starting Address Lo Starting Address Lo
# of Register Hi # of Register Hi

# of Register Lo # of Register Lo
Byte Count CRC Lo

Data Hi ) CRC Hi

Data Lo

? > #number of Points

é

Data Hi

Data Lo _

CRC Lo

CRC Hi

Exception Code

Code |

01: ILLEGAL FUNCTION
02: ILLEGAL DATA
ADRESS

03: ILLEGAL DATA
VALUE

06: SLAVE DEVICE
BUSY
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Response

Field Name

Station ID

Function?

Exception Code

CRC Lo

CRC Hi

1) The function value uses the top level bit for all query values.

Example of Modbus-RTU Communication in Use

When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec time
(Communication address 0x1104) is changed to 10.0 sec.

Frame Transmission from Master to Slave (Request)
# of

ltem Sl Function ié%r:'egi Registe CBo)ﬁﬁt Data 1 Data 2 CRC
Hex 0x01 0x10 0x1102 | 0x0002 | Ox04 | 0x0032 0x0064 | 0x1202
Starting
Descri CM1 Pre;et Address - 50_ 100_
ption Int485 St Mult_lple 1 - - (ACCtime | (DEC time -
ID Register | (0x1103- 5.0sec) 10.0sec)
1)

Frame Transmission from Slave to Master (Response)
Starting # of

ltem  Station ID Function . CRC
Address Register
Hex 0x01 0x10 0x1102 0x0002 OxE534
Preset Starting

Descri| CM 1 Int485

ption StiD Multiple Address -1 - -

Register (0x1103-1)
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8.4 Compatible Common Area Parameter

The following are common area parameters compatible with iS5, iP5A, iV5, iG5A, S100,

and C100.
,:ddres Parameter Scal Unit R/M | Assigned Content by Bit
0x0000 | Inverter model R E: LSLV-M100
0000: 0.1kw-1 | 0001: 0.2kW-1 0002: 0.4kwW-1
0003: 0.8kW-1 | 0004: 1.5kW-1 0005: 2.2kW-1
0x0001 L';’peartc‘?t; R |O00A: 1.5kW-2 |000B:2.2kW-2  |000C: 3.7kW-2
00O0F: 0.4kW-4 |0010: 0.8kW-4 0011: 1.5kw-4
0012: 2.2kW-4 |0013: 3.7kW-4
0X0002 L’;‘I’g;eer Input R |0:220V-1 phase, 1: 220V-3 phase, 2: 440V-3 phase
0x0003 | Version R Example 0x0010: Version 1.01
0x0004 | Parameter setting RIW O:Prohlpltcpmmunlcatlon settings, 1 : Allow
communication settings
0x0005 Command 0.01 |Hz |R/MW |Startfrequency - Maximum frequency
Frequency
B15, B14, B13: Reserved
B12, B11, B10, B9, B8: Frequency command
information
0: Keypad-1, Keypad-2  1: Reserved  2: Multi-step
speed 1
3: Multi-step speed 2 4: Multi-stepspeed3  5:
Multi-step speed 4
R 6: Multi-step speed 5 7: Multi-step speed 6  8:
Operation Multi-step speed 7
0x0006 |command 9: Up 10: Down 11: Up/down zero
(Advanced) 12: VO 13: V1 14:12(1)
15:12(V) 16: VO+I2(]) 17: VO+I12(V)
18: VO+I2(V) 19: Communication operation
B7, B6 : Operation command information
0: Terminal block  1: Keypad  3: Communication
RW |B5 |Reserved  |B4 |EMErgENCY gz | Faul
stop reset
po |Reverse 1 |Foward gy I giop
operation operation
0x0007 Qrf]‘;e'era“o” 01 |sec |RW |Refer tothe table of functions
0x0008 E‘;‘r;eéera“o 01 |sec |RW |Refer tothe table of functions
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Address ‘ Parameter Scale Unit ‘ R/W Assigned Content by Bit

0x0009 | Current 01 |A |R Refer to the table of functions
0x000A Output 0.01 |[Hz |R Refer to the table of functions
frequency
0x000B |Output voltage |1 R Refer to the table of functions
0x000C DC Link 1 vV |[R Refer to the table of functions
voltage
0x000D |Output power |0.1 |kW |R Refer to the table of functions
B15 |Reserved B14 | Reserved
B13 |Reserved B12 | Reverse command
B11 Forward B10 | Brake release signal
command
B9 |Reserved B8 |Drive stopped.
OXOO0E ;)tg:aur:tlon R |B7 |DC Braking B6 |Speed reached
B5 | Decelerating B4 |Accelerating
B3 |Fault Trip B2 Qpefa“”g Inreverse
direction
Operating in
B1 |forward BO | Stopped
direction
B15 |LVT B14 |IOLT 51 POT
Bl
B12 | FAN B11 |EEP 0 EXT-B
oxoooF |Faultuip R |B9 |Reserved B8 |OLT B7 |ETH
information-A
B6 |[OHT B5 GFT B4 |COL
B3 |ETX(BX) B2 EXT-A B1 |OVT
BO |Reserved
B15i B5: Reserved
i B4 | P5 B3 |P4 B2 |P3
00010 !nputter!'nlnal R
information B1|p2 BO |P1
i B4 3ABC
0x0011. _Outputt_ermmal R
information Others | Reserved
0x0012 V1 R The value corresponds to the 0i 10 V input (Ox0000i
0x03FF)
0x0013 | VO R 07 5V KPD Volume (0x00007 0x03FF)
ox0014 |1 R The value corresponds to the 0i 20 mA input (0x0000i
0x03FF)
0x0015 |RPM R Refer to the table of functions
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Address ‘ Parameter Scale Unit ‘ R/W Assigned Content by Bit
0x001A | Unit display R Not Used

,sAddres Parameter Scal Unit |RW  Assigned Content by Bit
ox001p | Number of R |NotUsed
poles
0x001C | Custom Version R Not Used
Fault trip B9 |ROT B7 |Reserved B6 |Reserved
0x001D |information R B5 |[NBR B4 |OCT B3 |REEP
‘B B2 |NTC Bl |Reserved |BO [COM
When Feedback is set to communication in PID
0x001E |PID Feedback R/ | operation, the amount of feedback is written and read

in 0.1% increments.

0h0100 : CM-31 0h0101 :CM-32
Read address 0h0102 : CM-33 0h0103 :CM-34

0x0100

bo107 | registration R 10n0104:CM-35 0h0105 : CM-36
0h0106 : CM-37 0h0107 : CM-38
o108 | 0h0108 : CM-51 0h0109 : CM-52
.I. Write address \ |0n010A:CM-53 0h010B :CM-54
OXO10F: registration 0h010C : CM-55 0h010D : CM-56
' OhO10E : CM-57 OhO1O0F : CM-58

Note

1 Data cannot be saved when editing data via the common area parameter.

The data change is reflected temporarily, but the value will return to the previously
set value when resetting or turning off and on the inverter.

When editing data via each group parameter other than the common area
parameter, the data change will be maintained even after resetting or turning off and
on the inverter.

2  The software version in the common area is displayed in hexadecimal numbers, and the
software version in the parameter area is displayed in decimal numbers.

3 The Ox001E PID Feedback parameter in the common area can be written and read in 0.1%
increments regardless of the AP2 PID unit setting parameter, and the amount of feedback
that can be reflected or read is as follows:

When the maximum frequency is 60.00 Hz and writing 0x0032 (5.0%) to OX001E:
60.00Hz x 5.0% = 3.00Hz
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