8 OO AC DRIVE

Model

Sensorless & Closed Loop

<SUITABLE MODEL : THREE PHASE 200V~240V/380V~460V CLASS>







PREFACE

More and more applications of ac drive are commercially
used today as automated process operation becomes popular.
Based on our professional commitments by focusing on
modern technologies and pushing for the latestry industry
standards, we attach this manual of our high performance
ac drive. This manual contains detailed instructions on
installation (including operation, maintenance, inspection,
and repair), peripheral wiring, specifications, and parameter
setup process, and gives you complete description of types
and technical operation of the product.

To help you complete the installation setup in a systematic
and efficient way, a summary process flow chart is given in
the title ""Commissioning' for you to skip over otherwise
complicated setup procedures while saving your time in
working out the proper installation.

Thank you for having our LS800 Series current flux vector
drive, one that has incorporated the advanced IGBT Module
mute design and decades of our expertise to yield the optimal
economic benefits for your from your production facilities.
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4 Read this manual before installation, wiring, operation, maintenance, inspection,
and repair, and follow the appropriate instructions. For any doubt, consult with
us, or local dealer.

4 To prevent any personal injury or property loss due to accident, strictly comply
with warning, notice, and danger marks and prompts following those marks.

4 Place this manual in locations where permits easy access is allowed for the
operators to refer to.

—
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DESCRIPTION OF MARKS :‘

=
A CAUTION To warn that any act of omission to the

CAUTION instructions following this mark may cause

Fa

personal injury.

WARNING To warn that any act of omission to the
WARNING instructions following this mark may cause

personal injury and property loss.

® RESTRICTED To warn that any act of omission or violation

INHIBIT against the instructions following this mark may
cause personal injury and property loss.

4 This product has survived strict QC, and provided with reinforced packing
materials before leaving our factory to ensure free of any unexpected impact or
damage during the shipment.

4@ Operators referred in this manual include qualified technicians of service and
installation, those who are familiar with technologies involved, and operating
employees.
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Each unit of ac drive has been ex-factory set, never modify the setup of internal
parameters at own discretion unless absolutely necessary. Please confirm first the
safety allowance to the motor or the mechanical system before operation or in
case that the output frequency must be set at 60 Hz or higher.

Only qualified technician is allowed to operate this ac drive. The qualified
technician to this purpose is referred to one who is familiar with the internal
construction, installation procedure, operating method, and service steps of the ac
drive; and who also knows how to practise safety measures to prevent any hazard
and/or accident.

Before installing the ac drive, check the environment of the installation site to
see if it is proper for the installation. If yes, firmly secure the ac drive to a flat
and smooth cement or metal plate wall, properly guarded from impact by foreign
object that may damage the ac drive.

Addition of blowing fans is a must to ensure that the temperature of the incoming
air will not rise to such an extent that may affect the operation of multiple ac
drives installed in the same control panel.

Check all the wires connected to each terminal block are firmly secured, and all
grounding terminals on ac drive and on motor are properly earthed.

Before operating, always confirm if the voltage from the power source complies
with the rated voltage of the ac drive; and check for correct wiring to any brake
controller or brake resistance, if provided.

Whereas, VDC of the primary loop in the ac drive is as high as 650 VDC (400V
Class)/325 VDC (200V Class), never use your hand to direct touch any loop in
the ac drive to avoid electric shock. Do not remove the protection lid when the
loop is conducted. Make sure to kill the source, wait for the CHARGE indicator
to go off, and verify using a multi-meter the absence of VDC between N ~ P
terminals before performing any service or inspection job.

Terminals inside the ac drive when not in operating status may carry dangerous
voltage. Never touch the terminal block of the ac drive with bare hands. To
perform any wiring inspection and service routines, always wait for five minutes
or longer after the power source is turned off and after the CHARGE indicator
goes off.

If the ac drive is expected not to use for a longer period, make sure that the power
supply to the ac drive is cut off, and measures offending off dust and humidity
are in place to avoid unnecessary replacement of parts in future use.




TABLE OF CONTENTS

Preface ...ccceceeeieiiiiiinnnenneeeeeenenseeessssssssssssssssesessssssssssssssssssssssssssssssssssssssssssssssssans 1

Description of Safety & Symbols & Warnings .........cccceeccvneeeecccssccsnnneeecccsons 2

I. Installation
S D1 TY 211 210 1) 1 (N 1-1
& Installation Site Setup & Control .......ccccvvveeeeeeeeeiiccccsssssccscnennannnns 1-2
& Description of Nameplate ......ccoueeiiieiiisvrnnriccssscsnnnneccsssssansssccssssnnns 1-3
@ Designations of Parts .......cooeeeiiicciniisnnnnneccssssssnnnnneccssssssnsssnsccssaes 1-4
& Removing the AC Drive Lid ....ceiiccccninnnnnnnicccsssssnnnseccsssssssssssees 1-5
¢ Installation Direction & SPACE .....ccccvvvvrrvrnnennnenerieiiecccccssssssssssnenens 1-7

II. Wiring

& Schematic View of Peripheral Configuration ...........cccoeecnneeeccnnee 2-1
@ Wiring Methodology ......eeeiicccncrrnnniccsssssnnseecssssssnsssscssssssssssssssssnns 2-2
» 3-Phase Primary Loop Wiring Diagram(200-240V) ......ccccvvevvvvennnnnne. 2-2
» 3-Phase Primary Loop Wiring Diagram (380-460V) .........ccovvvvveeennneen. 2-3
@ NOtiCeS t0 WIKING .ceeeriiiiiiiinnnnnriiccssssssnnnrnecsssssssssssssssssssssssssssssssssssns 2-4
¢ Primary Loop & Control Loop Routings Comparison Chart ....2-5
¢ Control Terminal Block Location Reference Chart .................... 2-6
& Connecting Control Circuit Terminals ......ccccceeeeceesccssnnneeccccsssennns 2-8
» Notices to Control Circuit WIring .........ccccceeveiieniieiieiiieeie e 2-8
> Schedule of Control Terminal Function .............ccccovvvvvviivveeeeeeiiiiieiiiinnns 2-9
» Control Circuit Wiring Diagram ..........coccevveiriieniiienieieeeeeeee e, 2-10
» Coping with Sink Mode/Source Mode ...........cccovvvieeiiiiiieeiciieeeeiieee, 2-11
¢ Installing Option Card and WIiring .........eccccceccccnnnereccssscsnsnsseces 2-12
» PG Speed Control Card (Option Card) ........ccoevvvveeiiiiiiieeeeiiee e 2-13
> PG-AB2 Wiring Diagram ...........cccocceiiiieniiiniieie et 2-14
> PG-AB2 I/O Circuits Construction Chart .........cccoovevviviiiiiiiiiiiiiiiinnn. 2-15

I11. Digital Operator

& Location & Designation of Digital Operator ..........ccooeceuneereccscnnes 3-1
» Functions of digital Operator ..........ccccoeeciiieeiiiiiiiciiee e 3-1
> Storing Parameters .......cc.eeevuiieeiiiieiiieeeiee et 3-1

> Duplicating Parameters ............ccccveeeiiieiiiiiiiiecieecee e 3-1




TABLE OF CONTENTS

@ Operation Keys OVEIrVIEW .......ciccivverccsssnniicsssssnicssssssesssssssssssssssssssssssssans 3-2
@ Parameter Setup MoOde ......cccovcneeiicncsnnnicssssnnricssssnssecsssssssssssssssssssssssssscses 3-3
@ Operator Control Mode .........eeiicecvneeicnisnnnccssssnsnccssssssnesssssssscsssssssssssnnes 3-4
& Multi-function Digital I/O Terminals Status Display Inspection ........ 3-5

IV. Commissioning

@& Commissioning OPeration ...........eeeccceicccssnnereccsssssssnssssccsssssssssssssssses 4-1
> Inspection before Operation ...........ccceecveieeciieeiiiieciie e 4-1
3> COMMUSSIONINE .oevvvieeiiiieeiiieeeiteeeeieeeeteeeeireeestbeeessseeessreeesreessseeensseessnnes 4-1
> Operation ChecKIISt ........oieiiiiiiiiiiciiee e 4-1
> Fast Operation Control Mode .......c..cceeveicnssencsssanisssanscsssnssssasssssssssssnss 4-2
@ Auto-tuning FUNCLION .....eceiiiiiiiirnrnnniicccsssssnnsseecsssssssssssseesssssssssssssscss 4-3
> Auto-tune EIements ...........ccooouviiiiiiiiiiic e 4-3
> Parameter AULO-tUNE .......cccvviiieiiiiiie e 4-3
& Auto-tuning Function Process Flow Chart ..........eeecevvcnnnnrecccccnnnns 4-5
& Basic Parameter SEtuP .......cccocvvcnvnnniiccssssssnnseeccsssssssssssecsssssssssssssces 4-6

V. Description of Parameter Functions

> Operation Status Monitor SEtUP .......eeeevvvieriiiiiiiieeiieecee e 5-1
> Operation Control Parameters ...........ccccevveieeeiiiieieciiiee e 5-2
D> SPEEd LIMIE ceiiiiiiiiieiieecee et 5-7
> Multi-stage Speed Command SEtup ........ceeeeevieeieeiiiiiieeeiiee e 5-9
> Acceleration/Deceleration TIME ..........eeeeeeiieiiiiieiiieiiieieiiieieeeeeeeeeeeeeeeeeeeeeas 5-9
> Analog Frequency Commands ............cccceeeeviiiieiiiiiieeniiiee e 5-12
> Multi-function Input Terminal ..........ccccoeviiiiiiiiiiiiie e, 5-17
> Multi-function Output Terminal ...........cccccooeeiiiiiiiiiiie e, 5-21
> JuMPING FIEQUENCY ..couviiiiiiiiiiiiiieie et 5-23
2> Protection SETUP .....ccuvviiiiiiiiieecee ettt 5-24
> Automatic Operation FUNCHON .........cooooiiiiiiiiiiiiiiecee e 5-26
> Magnetic FIUX SEtUD ...oooovuiiiiiiieeeeee e 5-27
> AC Drive Parameters ..........oooovuvieiiiiiiiieeiieeiee et 5-30
> METER 1 Waveform Output .........cccceeeviiiiiiiiiiieeeceeee e 5-31
> METER 2 Waveform Output ..........ccooiieiiiiiiiiiniiieee e 5-32
> Nameplate 0f MOLOT ......ooiiiiiiiiiiciiee e e 5-32

3> CONITOL MOAE ..t 5-33




TABLE OF CONTENTS

2> ENCOAET SETUP ..ooiiiieeiiieceeee e e 5-34
> Motor Electric Parameters ........ooovvvvveeeiieeiiiiiiiiiiiiieeeeee e 5-36
> EStIMAtion TESTET ....uuvieiiiiiiiieeeeeeeeeeeeeee e 5-37
> Speed PI Control Parameters ............ooccevveiieeiiiiieeciiee e 5-37
> Abnormality Record ..........ccoeeviiiiiiiiiiiiiicee e 5-39
P> EXTErnal PID ....oooiiiiiiiiiieeee e 5-41
> PC COMMUNICATION ...t eeeeeeeeeeeeeas 5-46
> Standstill POSIHONING ......ccocvviiiiiiiiie e 5-47
> Pump FUNCHONS ...oeviiiiiiiciie e 5-48
> 16 Preset SPEEds ....veveieciiiiiieiiiie e 5-49
» Storing/Recalling Parameters ..........ccccceeveeiiiiniiiiiiiieeeceeeee 5-50
VI. Protection & Troubleshooting
@& Abnormality Diagnosis .....ccceeeeiecccscsssnnnreccssssssansseccssssssssssscsssnne 6-1
& Most Frequently Used Troubleshooting .........ccccoccueeerecccsscnnnns 6-5

VII. Test, Inspection, & Maintenance ........cccceeeeeeecceceees /-1
VIII. Selecting Brake Resistance & Brake Unit ............8-1

IX. Appendix
& A: Parameter Setup Schedule ......uuueeeeeeieiiiciciiisiscncsnnnnnnnnneeecccces 9-1
@ B: Exr Display ......cccciivninnnniiicccnnnnsnnnieccssssssnnsssscssssssssssssessssssssans 9-9
& C: Drawings of MechanisSm Appearance .......ccceeeeceneereccsccnnnnes 9-10




I Installation

& Installation .........ccceeeeeeeeicccccccsscncnnne 1-1
& Installation Site Setup & Control .1-2
& Description of Nameplate .............. 1-3
& Designations of Parts .......ccceeeveunnnee 1-4
4 Removing the AC Drive Lid .......... 1-5

& Installation Direction & Space .....1-7



I -Installation-

| Installation |

First-time Use
Thank you for selecting our Series 800 ac drive. Please confirm the following

matters before installation.

If description and specification of the Product received are
the same as that you have ordered ?

Check upon the nameplate found on the side of the product if the
specification complies with that you have ordered.

Any damage ?

Check the appearance for any damage to the product, such as
ingression of water, damaged package or dents on the machine
during transportation.

Is there any loosening lid/screw ?
Confirm the torque using a screw driver if required.

Upon receiving Series 800 ac drive, check for correct voltage,
A specification, and capacity. Any mistake in the voltage class may

lead to burnt-out of the drive, and personal injury or fire hazard in
WARNING serious case.

1-1
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[ Installation Site Setup & Control

Installation Site

® The installation site shall be far away from the following location

INHIBIT ® Inflammable materials, e.g., wood;

® Dust, metal powder, and oil stain;

® Radioactive substance, and EMI;

® Corrosive gases, liquids, and are prone to
water leakage, and high humidity;

® Vibration, such as having the ac drive installed
at where attached to any machine vulnerable to vibration;

® Where exposed to direct sunshine, or at an ambient temperature
lower than -10°C or higher than 40°C; and

® Any location at a sea level of 1000m or higher.

locations described above since severe environment will subject

fi Avoid installation or placement of the ac drive in any of those
WARNING the ac drive to failure, damage, deterioration, or even fire hazard.

Temperature & Humidity

Type of nstallation Ambient Ambient Humidity
0
Closed Wall Mounting | —10 ~ +40°C 93% RH or less
(non-condensation)
95% RH or less

In Panel Mounting -10 ~ +45°C

(non-condensation)

* For reference only in environment impact assessment of
the installation!

1-2
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| Description of Nameplate : |

Found on one side of the ac drive, the nameplate bears model, specification,
protection class and other information as described below.

Model No. —> MODEL : LS800-22K2
Input Spec. — INPUT : AC 3Ph 200~240V 50/60Hz
Output Spec. —> OUTPUT : AC 3Ph 0~240V 4.2KVA
11.0A cont 17.0A int
2.2kW 3Hp
Protection Class — PANEL. : IP20 NEMA 1
Manufacturing S/NO  : 0410A00001
Series No. j

Description of Model on the Nameplate of the Drive: (MODEL )
LS800—22K?2

1 1T L
Power : 2.2kW

2: input 200V~240V
4: input 380V~460V

AC Drive Model No.

LS800 — 4 0K4

Output capacity
0K4 =04KW 015=15KW
0K7=0.75KW 018 = 18KW

AC Drive Model

Voltage Class 2 =200~240V
4 =380~460V

IK5 = 1.5KW
2K2 =2.2KW
4K0 = 4.0KW
S5KS5 =5.5KW
7KS5 =7.5KW
011 =11KW

022 =22KW
030 = 30KW
037 =37KW
045 = 45KW
055 = 55KW
075 = 75KW

Identification of Special Model:
LS800 — 2 0K4 XX

—[ —|—_Special Version

AC Drive Model Output Capacity
0K4 = 0.4kW

Voltage Class 2 =200~240V 0K7 = 0.7kW
1KS5

4 =380~460V

= 1.5kW

2K2 = 2.2kW

1-3
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[ Designations of Parts ]

® Terminal Block Lid

@ Specification Nameplate
3 AC Drive Base

@ Locking Screw Hole

® Keyboard Panel

® AC Dirive Lid

@ Heat Sink Location
Heat Sink Vent

High HP Box
Cooling Fan Cooling Fan
Propelling Boar F#% -
Digital Operator
Control board (Keypad)
Connection

Terminal Block

1-4



I -Installation-

| Removing the AC Drive Lid |
0.5HP~5.0HP

Step 1: Have one thumb to slightly push in the locking button.

Step 2: Lift the lid to remove the terminal.

Step 3: To remove the lid for service, have both thumbs to press and
push up both (LH & RH) locking rings.

Step 4: Hold and lift to remove
the entire lid

1-5
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5.5HP ~ 50HP

Step 1 : Push up the panel Step 2 : Lid is removed

60HP ~ 100HP

Step 1 : Remove first the screws(X4) Step 2 : Carefully remove the panel

Step 3 : Lid is removed

1-6



I -Installation-

| Installation Direction & Space |

To maintain good cooling air circulation, the ac drive must be secured in vertical position

leaving sufficient clearance between the ac drive and its surrounding, and abutted
components and guards. Whereas cooling fans are mounted at the base of the ac drive,
sufficient space shall be maintained to facilitate air ventilation.

Notices to Installation

(1) If the ambient temperature maintains at 40°C or higher, install the ac drive at Where
well ventilated or improve external cooling system.

(2) Whereas transient temperature rise may take place if additional brake resistance is
installed, select carefully the installation site for the brake resistance, or additional
fans are provided to help heat dissipation.

(3) Installation site should be well ventilated and kept far away from inflammables.

(4) Determine the minimum clearance between the body of the ac drive and the wall
according to the model of the ac drive and the number of horsepower. °

A After removing the power source, wait for five minutes or longer to allow

the internal capacitor to complete discharging before opening up the lid.
CAUTION p p ging p gup

I ln

H o R e

IS NS

p—

Minimum In-panel Installation Clearance
(Refer to Chart and Table)

Direction & Safety
) Clearance A B C D
LS800 Capacity
< 2.2kw > 100 mm > 100 mm > 50 mm > 50 mm
4.0kw ~ 11kw > 120 mm > 120 mm > 50 mm > 50 mm
15kw ~ 22kw > 150 mm > 150 mm > 100 mm > 100 mm
30kw ~ 37kw > 200 mm > 200 mm > 150 mm > 150 mm
45kw ~ 75kw > 300 mm > 300 mm > 200 mm > 200 mm

1-7
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II -WIRING-

[ Schematic View of Peripheral Configuration ]

NFB

MCB

" /| Input Reactor

i’

LS800 Extersion External operator

DC Choke
* cable + cable
:lll-l.-l.l.lllll: lllllllllllll ACDriVe
*  Output Reactor
................. > ‘n p
|~
AC Motor

i Brake Resistance
T
-

Connection to Peripherals
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| Wiring Methodology |

3-Phase Primary Loop Wiring Diagram

( LS800-20K5 ~ LS800-20K7 ~ LS800-21K5 + LS800-22K2
LS800-24K0 ~ LS800-25K5 ~ LS800-27K5 ~ LS800-40K7 ~
LS800-41K5 ~ LS800-42K2 ~ LS800-43K7 ~ LS800-45KS5 ~
LS800-47K5 )

MCB Output

R U®
AC 3P Source § AC Drive Vv O-

B W®
(a\

P
'O) 'O) O

o] Ie i

Brake Resistance —
(optional)

(1) A brake circuit is provided up to 10HP for 3p Series 200V and
400V. Refer to P. 8-1 for selecting correct resistance and wattage.
(2) Each frequency ac drive and motor casing must be properly
grounded to prevent lightening and electric shock.

Input T

CAUTION

3 Phase Source Terminal Block

R{S|T|&|P|B|U|V|W

E AC Output
MCB
Brake
Resistance

AC 3P Source Input  (optional) Motor

Symbol Description

R.S.T Connecting 3p source input

May be connected to brake
resistance; no external brake unit

P.B is required for less than 10HP,
which is built in.
UVW Output to connect 3p motor

terminal

@ Grounding terminal

2-2



II -WIRING-

3-Phase Primary Loop Wiring Diagram

(LS800-2011 ~ LS800-2015 ~ LS800-2018 ~ LS800-2022 ~ LS800-2030 ~
LS800-2037 ~ LS800-2045 ~ LS800-2055 ~ LS800-4011 ~ LS800-4015 ~
LS800-4018 ~ LS800-4022 ~ LS800-4030 ~ LS800-4037 ~ LS800-4045 ~
LS800-4055 ~ LS800-4075)

Output

AC 3P Source

Input

or greater. Refer to P. 8-1 for selecting correct braking unit resistance
and wattage.

CAUTION (2) Each ac drive must be properly grounded to prevent lightening and
electric shock.

/_\ (1) A brake circuit is not provided for 3p Series 200V and 400V of 15HP

R-3p Source Terminal Block

R|S|T|&|P|IN|U|[V|W

AC Output
MCB
MOTOR
AC 3P Source Input Motor —
Symbol Description

RS.T Connecting 3p source input

P(+), N(-) terminals may be
connected to external brake unit, but
direct connection to brake resistance
is not acceptable.

PN

UV.W Output to connect 3p motor terminal

@ Grounding terminal

2-3
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Notices to Wiring

(1) Primary Loop Wiring

1. Make sure that the connections for source input terminals R.S.T, and output
terminals U.V. W (to be connected to the motor) are correct; any mistake in the
connection would lead to serious damage to the ac drive.

2. Never connect any power factor capacitor, or LC, RC noise filter to the output
end of the ac drive.

3. Keep the primary loop wiring of the ac drive far away from signal cable of
any other control system (e.g., PLC, tiny signal system) to avoid
interference.

(2) Ground wire
1. Connect the ground terminal &) in the third type grounding method ( <10L2).
2. Avoid sharing the grounding electrodes and ground wire with other power
facilities including the welding machine and dynamo-machines. Keep the
ground wire far away from the power cable of large capacity equipment as
applicable.

(3) EM Contact — Breaker Used in Primary Loop Wiring
To protect the loop, NFB, or an additional EM contact must be provided between
the primary loop AC source and LS800 input terminals R.S.T. on the power side.
* Use of Leakage Breaker:
1. When a leakage breaker switch dedicated for the ac drive is used, select the
one with an induced current of 30mA or greater for each unit of ac drive.
2. If a general leakage breaker switch is used, select the one with an induced
current of 200mA or greater for each unit of ac drive, and the time of action
shall not be shorter than 0.1 s.

(4) Surge Absorber
Any windings of the peripheral, e.g., EM contact, relay, solenoid to the ac drive
must be connected in parallel with the surge absorber to prevent noise
interference. Select the surge absorber by referring to the list given below :

Voltage Where Needed Spec. of Surge Absorber
Large capacity windings AC250V 0.5uf 200 O
220V other than relay '
Control relay AC250V 0.1uf 100
Large capacity windings AC500V 0.5uf 220 Q
380V other than relay '
Control relay AC500V 0.1uf 100 Q2

2-4
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Primary Loop & Control Loop Routings
Comparison List

© Before wiring, confirm that the source voltage must comply with the
rated input voltage of the ac drive.

© Select the proper specification of the terminal screw and the size
of the wire as provided in Electrician Code, and firmly tighten up
the screw.

CAUTION

© The wiring on the side of the source input terminals (3p/R.S.T) will
not affect the phase sequence; however, phase sequence exists when
any two terminals of U.V.W. on the output side are changed and that

will affect the revolving direction of the motor.
WARNING

The wiring operation for the ac drive must be done only after the
power source is cut off for operation safety.

© Install a no-fuse switch MCB to the source input side for power
on/off operation and protecting the input end of the ac drive.

© Properly connect the ground wire to avoid possible electric shock or
fire disaster.

Form (1) 200V ~ 240V

Spec.
P 20K4 [20K7 | 21K5 | 22K2 | 24KO | 25K5 | 27K5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055

Description

Capacity 0.4 ()./75 1.5 2}2 37155 7]5 l/l 15 1%,5 22 1 30 | 37 | 45 | 55

/ / /|
kw/HP-200V 05 1 | 23 |5 |75[10|15]20 |2 |30]40]|50]|60]75

3p MCB Rated s 110 15] 20305060/ 75]125]150]175]225]250] 300 | 400
Current (A)

Power wire gage 2.0 35 |55(80| 14| 22(30|38|50] 6080|100

(mm?)

Primary loop screw M4 M5 M6 M8 M10

Control loop wire
gage (mmz)p 125mm2

Form (2) 380V ~ 460V
Spec.

A0K7 | 41K5 | 422 | 44KD | 45K5 | 47K | 4011 | 4015 | 4018 | 4022 | 4030 | 4037 | 4045 | 4005

Description

Capacity 0751 1.5 1223755 75 | 11 [ 15 |185]| 22 | 30 | 37 | 45 | 55
Kkw/HP-400V / / / / / / / / I/ / / / /
wiHE= 1 2 3 50175 10 | 15| 20 25130 | 40 | 50 | 60 | 75

3p MCB Rated
Current (A)

5 110 15 | 20 30 50 | 60 100 125 150 | 175 | 200

Power wire gage
(mm?) 2.0 3.5 5.5 8.0 14 22 38 50

Primary loop screw M4 M5 W M8 M10

Control loop wire
gage (mm?) 1.25mm?

2-5
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| Control Terminal Block Location Reference Chart |

SW1 Function
Control Toggle
Switch

Digital Operator
Com. Terminal N1

-

Digital /O (J3,J4)

Sink/Source Branch \
Circuit Connector Control Terminal
o Block
“

LS800 Motherboard

Caution: (Note 1) Only a single unit of loop is allowed to start for use
since the digital operator related to an internal communication
mode and the external communication mode for SG-, SG+ are
of different active and passive communication modes, thus are
prevented from being connected for use at the same time.

¢ J3, J4 Sink/Source Branch Circuit Connector

1. After completing the adjustment with J3
and J4, the logic of the I/O terminals
may be switched into Sink Mode and
Source Mode.

2. A detailed equivalent schematic view is
given on P. 2-11.

2-6
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¢ SWI1 Function Toggle SW

Description of SW1 Functions (RS485 Modbus set for
4% internal and external uses).

. Ex-factory
NO. F T
unction oggle SW ON e
External signal output to terminal
1 SG- block SG- (N1) OFF
External signal output to terminal
2 SG+ block SG+ (N1)) OFF
OFF — internal digital operator in RS485
ication fi 2
3 485 SW communl‘ca?tlon ormat (N ) OFF
ON — external digital operator in RS485
Modbus communication format.
4 120Q Terminal R for internal and ON
Terminal R external RS485
To setup V or OFF ON
i 21];15?55?13:3 V Mode 0~10V | A Mode 0~20mA O
by Al terminal S L e A

Note: External signals are for RS485 Modbus signal with SG- and SG+ input to the terminal
block for external monitor with sources from PLC, or computer.

Note: The internal digital operator relates to the operation and control carried out by panel
pushbuttons .

+ Digital Operator Comm. Connector Spec.

1. RJ45: a short connector as illustrated to the
left, instead of the universal one generally
available in the market.

1. Usetype"—"or"+" (#101 screwdriver) to
loosen up the terminal screw on the terminal
block. Insert the wire from where below the
terminal block and tighten up the screw (Refer
to P2-8 in wiring on the terminal block.

2. Functions of the control terminal block and
PG-AB2 terminals are respectively given in

P2-9, and P2-13.
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| Connecting Control Circuit Terminals |

Notices to Control Circuit Wiring

Separation mesh connection must be provided between the control
loop wiring and the terminal block and earthed. Improper wiring
will cause serious interference and abnormal operation resulting in

WARNING . ..
accident, personal injury and property loss.

V] For safety concerns, select the proper wire gage according to Electrician
Code.

V] For overseas client, provide the wiring according to the applicable electric
wiring regulations of the native country.

V] Control circuit wiring: Provide the control circuit wiring only after the
primary circuit wiring is separated from other power or electricity cable.

Make it a 90-degree crossover at where alternative connection warrants.

[V Communication cables for all I/O control signals or remote digital
operation setup unit must be separated far away from large current power
cables (source, motor, brake) as applicable, and shall never be provided in
the same trunking.

[V As long as the digital operator indicator is on, never attempt to connect or
disconnect any cable.

[Vl Make sure that the screws to the primary loop terminals are properly
tightened up to prevent sparks generated by loosening screw due to
vibration.

[V] Please refer to the list given below for the clearance between the source
input and output wirings of the ac drive.

Wiring Standard Length | Wiring Length Limit

Source system—

Source end of the ac drive Within 2~30M Within 20~300M
Output end of the ac drive = AC "1 yyypi 9 o5y Within 25~200M
electric machinery connection end
. iy Recommended Mandatory installation
In case of excessive wiring installation of /O
reactor of I/O reactor

Excessive length of power cable will cause parasitic capacitance
created at the electric machinery and power cable to the ground,

resulting high voltage surge to directly damage the ac drive.
WARNING &g g g ’ =
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Schedule of Control Terminal Function

Terminal . . . .

Mark Terminal Designation Description Remarks
z Dil | Forward revolution command | Forward revolution when Dil-COM is ON; and stop, OFF Control
‘:: Di2 | Reversal revolution command | Reversal revolution when Di2-COM is ON; and stop, OFF Control
o8 Di3 Input in case of external AC Drive trips off to stop when external abnormality signal Control
§ abnormality (NC) is ON. (Err 29)

S | Di4 | Abnormality reset The status retained when reset to ON to release failure in Control
= order to protect loop
E Di5 | Multi-section command 1 . L . Control
= - - - To execute four-section speed control with binary 2Bit.
= Di6 | Multi-section command 2 Control
e Di7 | Jog inching frequency To execute inching frequency when ON Control
5. Di8 | Free-run When activated (ON), the drive immediately stops outputting.| Control
% COM| /O Common terminal Terminal common by multi-function I/O) terminals and pulse| Common
FM terminals Point
+10V| Source for F setup Source output DC+10V for frequency setup Source
(maximal 10mA allowed)
. Auxiliary negative source output DC-10V for F setup
::$> -10V | Negative source for F setup (maximal —5mA allowed) Source
o
o ; Common reference potential terminal for F setup input Common
C{; AVG | Common terminals for F setup signals (terminal AV1.AV2.Al) Point
w With input voltage at DCO~+10V (or DCO~+10V), the input| Signal
o AV1 | Analog voltage F command impedance is 15kQ SouLd
® | AV2 Analog voltage F command With input voltage at DCO~+10V, the input impedance is 30k Ss:)gunr 21
With input current at DCO~20mA, the input impedance is Signal
AL | Analogy current F command | 501y (or DCO~+10V, 30KQ) sourc
DOL1 | Zero-Speed detected ON in stop status or below zero-speed level Control
DO2 | Consistent F ON when the output F at any setting is over the detected F. | Control
DO3 | Overload forecast On when the drive detection output is over the OL level Control
= |COM| 1/0 Common terminal EiflntnnaL sh?red by multi-function I/O) terminals and pulse C%mmon
= erminals oint
= | 24V | Auxiliary source for terminal | Auxiliary source 24V/200mA MAX. for I/O terminals Source
£ Output in normality (NC) la and 1b contacts function to output when the abnormality
= Tal g . L . Contact
Q A Tal protection mechanism of the drive is activated.
=) . . . . Contact
=] Tbl > o Tbl *Tal-Tcl is ON in case of abnormality Contact Capacity:
= ACp250t\};.lA Contact
_§r Tcl Tel * Tb1-Tel is OFF in case of abnormality Contact DC30V 1A
™ In Operation la and 1b contacts function to output when the F to activate
— | Ta2 L Contact
Q S Ta?2 the output of ac drive is above the value as preset.
5 Tb2 : ; : Contact
5 — Tb2 % Ta2-Tc2 is ON during operation Contact Capacity:
% Tc2 Tc2 % Tb2-Tc2 is OFF during operation Contact | 2220V 14 Contact
£ op DC30V 1A
FM1 | Analog output, FM Multi-function analog monitor 1, DCO~10V/100% FM meter head |  Signal
FM2 Anal.og output, amperage Mplti-function analog monitor 2, DC+~+10V/100% ac Signal
monitor drive rated A.
COM SG+ | RS-485 series com interface RS-485 series com jack, positive end input COM
SG- | RS-485 series com interface RS-483 series com jack, negative end input COM
E | Earth cable terminal Exclusively for the shielded cable to connect the selected Earth

carth shielded cable use.

AN

CAUTION INHIBIT

Whereas the control block is characterized by empty contact, no
signal source carrying voltage should be inputted; otherwise, the
ac drive will be damage.
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Control Circuit Wiring Diagram

AC Drive Control Circuit Terminal Wiring

R

AC POWER INPUT

MCCE

: 2o QUTPUT

3200 ~ 240
Class or

3¢ 380 ~460V
50/60 HZ

M | AC MOTOR

U
V
W
24V ’E% j_E

Forward RUN/STOP | ™ 9 | (Type3 Grounding)

ﬁﬁ mi1 v

& o

Reversal I I :[
RUN/STOP
P 1 | Die
External I I I
abnormality 3
5 o l B —— Ammeter standard
i | | | adjustment resistor
Multi-function Abnormality reset : | FH2 — - J
Input (Standard oo 7 Multi-function analog
Ex-factory Setup) Multi-section specd | | 1 IS N o | Output2, 0~+10V/ImA
| |_|_].—.@)_I
|

Multi-section speed |

JT I Frequency standard
I _|FML | 2% adjustment resistor

THEHE S
1

Multi-section speed | | . .
“__ [ Command 2 COM _ . | Multi-function analog
+—7= .t Output 1, 0~+10V/ImA
Jog frequency
—3 0 E( G% | I
Free RUN . +24V Bmh
COM
20GY  Shielded wi . .
groulre\d teerr;vilrr:al Multi-function contact output
< <
! AVA (0~+10V) ,EA(%ZSOV 1A, ,”]/)%(5 30V 1l.A )
Fsa | (Input impedance 15K) (Ex-factory set as normality
T Contact Output)
Frequency | | -10V (-5 mA) [
Setup P | | (Auxiliary source for F setup)
External —Jo
Frequency 3 H S+1 va (1F0 mA) - Multi-function contact output
Command 2 u-s10v | | f Soweetoruee <AC250V 1A,<DC30V 1A
- H o ey St ot (Ex-factory set as "Output in
1 wzoen | |p || ) Operation")
AV2 Primary Speed Command TC
—— =1 0~20mA(inqut impedaice 500 Q) 14 ™
| PHP Bz PN
LS. 244
Toil Open collector transistor 1.
H p (Ex-factory standard set as
D OZ cro-sp ;:led ) ictor 2 Multi-function
P pen collector transistor Open Collector
i (Ex-factory standard set as s
MODBUS "Consistent Frequency") Output = or DC
COMUNICATION WM Open collector transistor 3 24V/500mA
(Ex-factory standard set as
RS485 U I | "Overload forecast")
24 1 P24V source output (200mA)
(for use by multi-function terminal
interface)
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Coping with Sink Mode/Source Mode
© With the use of J3 (branch circuit connector), the logic of the input (Dil~Di8)

terminals may be switched to Sink Mode or Source Mode

© With the use of J4 (branch circuit connector), the logic of the input (Dol~Do3)
terminals may be switched to Sink Mode or Source Mode.

Table: Sink Mode, Source Mode and Signal Input

Digital Input (D — in) Mode Digital Output (D — out) Mode
NEN (Lx-factory Setup) PNP (Fx-factory Setup)
(5’3 PNP ' NPN
~ com &
E: | ST ;;;E:* Ny
= b *\I\ - Dol : ,ix}_/f*_
- T . — -
¢ ——f & J
¥ *\ - o~ I 4 Da? %i‘;l = |
5 zslw g 24V
5 o
h T ean
g’ 24V - E‘J NEN
g * SO
o com —
§ Dil ._ﬁ;._ :;: M= Dol . .x':__!";:t
% e T ! H ] T~ r
i S |
e ,//t,:h Do2 ! '“j__,.:{
. o2 IR 3
NS
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[ Installing Option Card and Wiring ]

Installing Procedure:

(% (%) WL

2. Never exercise excessive force during
installation. Firmly press in the direction

as illustrated ( from top to bottom) to place
the golden fingers, which to be engaged
and laterally pressed to secure.

1. Before installing the option card,
confirm the power indicator (CHARGE)
inside the component of the ac drive is
OFF, then remove the digital operator
and the lid to facilitate installation.

3. Check for any missing parts upon
completing the installation before
restoring the lid to subject to feeding test.

Before feeding, make sure that terminal

block screws and wiring are firmly

secured. In case of any problem found

with any mechanical part, do not try

to repair at own efforts; instead, you

should contact the genuine maker or its
WARNING  authorized dealer to solve the problem.

The J3 control signal source adjustment Jump used
for the second unit encoder (Terminals A1, B1)

is essentially for the determination for the pulse
generator of having +5V or +12V at the jump in

the right upper corner as the input. External wiring
diagram and PG-AB2 terminals and specification are
given detailed description and notes in P2-13~P2-15.
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| PG

Speed Control Card (Option Card) ]

PG-AB2 Terminals & Specification

Terminal oy . .
Description Specification
Mark P p
E Shielded cable connection |
ground terminal
A Phase A pulse input (+) * Adaptable to Line Driver, Encoder with 5V or 12V source
— . of complementary and open collector transistor, A, B. Phase
A Phase A pulse input (—) signal output.
. * Maximal response frequency 300 KHz.
B Phase B pulse input (+
pu put (+) * If open collector transistor type of input is used, connect Phase
B Phase B pulse input (—) A and Phase B terminals to source terminals of 12V encoder.
AO Phase A pulse monitor output | > The maximal for Phase A and Phase B open collector transistor
output is DC 5V/30mA.
BO Phase B pulse monitor output | s Maximal response frequency 300 KHz
5V DC+5V (£5%), 200mA (max.)
12V i);l;zegenerator dedicated DCH12V (£5%), 200mA (max.)
ov DC 0V (+5V and +12V share the common grounding terminal)
Al Phase A pulse frequency For Phase A and Phase B, the input is done by open collector
command input transistor type (0~300 KHz). (Select J3 according to the
Bl Phase B pulse frequency specification.Refer to page 2-12 to selection a correct signal
command input voltage.)
AO1 Phase A pulse frequency * Phase A and Phase B open collector transistor output,
command monitor output
Phase B oulse & DC5V/30mA (max.)
BO1 ase b puise lrequency *k Maximal response frequency 300 KHz
command monitor output
While installing PG-AB2 Speed Control Card, confirm
WARTNG that the CHARGE indicator in the ac drive is OFF.

©)
©)

© O 00

1. Refer to the table given on PG-AB2, and the voltage specification of the encoder

installed while exercising the PG speed control.

2. A set of "speed feedback control input" 1s provided on PG-AB2 card to accept the
complementary type input from Line Diver, or open collector transistor type
input; a "frequency command input, allowing control of speed command ratio by
taking advantage of the multiplication setup frequency ratio o F132; and two sets
of "pulse monitor output", for exercising synchronous operation speed command
source and monitor.

. Always use the shielded wire on the signal line.

. Do not use the PG source for any purpose other than PG, or error may present due
to noise.

. Maintain the PG wiring not greater than 100M, and keep it far away from the
power cable as applicable.

. Determine the revolving direction for PG according to F129 (to set up the
direction for the encoder 1). The initial setting relates to Phase A taking the lead
when the motor is revolving clockwise.

) AW

@)
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To avoid accident due to interference, proper shielded wire must be
secured for signal wiring adapted to elevator or ony remote control;
negligence in this caution will result in personal injury and property

CAUTION loss.

PG-AB2 Wiring Diagram

AC Drive

3-Phase AC200V
(400V)

©

PG

Source +5V / \

" I;Xg__xSource +12V | ‘\
LS800 ovlo Source 0OV [
17 1 N Phase A pulse input (1) T !
& || _Phase A pulse input (-) [
Blo Phase B pulse input (+) | ','
Blo Phase B pulse input (-) | ’
P ABZAO %DE } Phase A. pulse B pulse
BO|0|J monitor output
AOl|o } Phase A. pulse B pulse
E BO1[0]J monitor output
—_ OO0 —= A10}PhaseA.pulseBpulse
| B1|ol|J frequency command input
(-
e Shielded wire

There are two types, SV and 12V, of internal source for PG-AB2, confirm PG source
specification before wiring.

© The PG output pulse detected is 300kHz max.
© The PG output frequency (FPG) may be solved by the following formula:

Motor revolving speed at the
highest frequency output

FPG(Hz) =

Make available other

sources if the PG
source capacity is
200mA or above.
Installation of
additional capacitor
at the source end or
the similar measure is
needed if the exercise
of transient power
interruption process is
a must.

60 X PG Constant(p/rev)
AC — pG Source
ov +12V
4 Capacitor
Source +5V  for transient
5V|Opx Source +12V power off \\
12V (o ———— — =
ovle Source 0OV | |
Phase A pulse input (+) | I
A |G - bt
ile Phase A pulse input (-) | |
Blo Phase B pulse input (+) ‘l ll
8lo Phase B pulse input (-) \\ /I
L \¢ Shielded wire
AO|O } Phase A. pulse B pulse
BO|O|J monitor output
AOl|O } Phase A. pulse B pulse
BO1|O|) monitor output
—I
Al1|© } Phase A. pulse B pulse
B1|O|.) frequency command input
E (o]

\S]
1

[S—

AN
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PG-AB2 1/0 Circuits Construction Chart

>
N <
3]

J
I 1
T

1
1 % % | 7
— N =
: I TR >
B 3 L
I LT 6
B T 4 \21:§+ - -
| 5
. S+ U
5v 5V 3y %
; g U4
N s g
AO ; |
20 AT
<o T
I 3
BO
BO 6 _ : 2%
7 = 1
5 |
ov ov v
oV . J
+5V
13 _§rv 2V 33y
4
sv [ ] X u3 ’—== % %
. g N 8
2 A T |
12V|: Al = T %Z ! !
1 12V N
Lo\ TR >
Bl 3 L
T \ 6
| >
! L
| ! 5
J4 \ L L
1 A 5V 5V 33V v
> A g g U5
3 1} Vo N\ ]
4 B A0l 7 |
L
s |40 3# %,y )
|
p BO ! ,
, A0l BOI 6 | %
N BOI1 A L +%f{ 4
Al T T 5 2 y !
9 —_
oV ov oV - J
10 | Bl
1 E
&
12 Z)ms SV
B v
14 —%—12\/

SD020

Phase A pulse

Phase B pulse

Phase A1 pulse

Phase B1 pulse
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I11 - DIGITAL OPERATOR -

[ Location & Designation of Digital Operator ]

Unit [ndicator
. l l l i LED 7-stage Display
Paramcler Funelion

Analog Speed Command
Polentiometer {AY)

—

Data Setup/CFM Key

()

o
I
I

Operation Conunand Keys: Forward Revelution, Reversal Revolution,
Stop/Reset; and Slatuy Indicalor

# Functions of Digital Operator

The operator functions include operation, frequency setup, operation status monitor,
parameter setup, abnormality display, parameter storage, and parameter duplication.

When the vector control mode is selected to duplicate any parameter

of F126=4,5,6 for example, make sure that the electric machinery

features must be consistent; otherwise, perform once the Auto-tuning
WARNING of electric and mechanical parameters.

# Storing Parameters
Save each and all parameter settings that have been confirmed and complied with
the purposes as demanded in the commissioning into EEPROM of DSP (F207=1);
and save the back-up into EEPROM of the digital operator (F207=2) to perform
parameters duplication for multiple units of ac drive or function as the storage area for
the second set of parameter group.

# Duplicating Parameters

SAVE (1) Save the ac drive parameters into the digital operator by selecting
Parameter F207: Save Present Parameters — 2: Save to Digital Operator.

RECALL (2) Power off to remove the digital operator and install it to another ac drive;
recall the duplicated parameter to the RAM in the DSP by selecting
Parameter F206: Recall Parameter (source)=3: Parameter of Digital
Operator before selecting F207=1: Save to EEEPROM in DSP to complete
parameter duplication for another unit of ac drive.

3-1
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[ Operation Keys Overview: ]

Classification Key Brief Description of Function
Enter into Parameter Function Mode key.
In the operation control mode, with E5: Revolution Speed
Command Source set at 0 for the frequency setup under PB_
Control/ operator.
Parameter
Key To read, and write parameter settings.
To enter data confirmation and enter into control mode.
Enter into monitor 35 operation status settings in operation
control mode.
) Remove the flaring cursor to the right to select the number
of digital place of the setting to be entered.
| — |
Shift/ p ;
Increase, To execute numeric increase for parameter encoding and
Decrease ) \ setting.
Keys
r b
| v To execute numeric decrease for parameter encoding and
setting.
L d
To execute the command of forward resolution, and turn on the
LED indicator.
The functional key to stop operation if the direction shift does
not execute the command of forward revolution,
o y To execute the command of reversal resolution, and turn on the
peration LED indicator.
Command The functional key to stop operation if the direction shift does
Key not execute the command of reversal revolution,
To execute the command of stop operation.
To execute reset in case of abnormality; and return to the
original setting in parameter setup mode.
Revolution "d\ F5: Revolution speed command source setting at 2 as the
Speed revolution speed control for the operator AV (DC 5V as
\ ¥y | . .
Command ’ inherited)
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[ Parameter Setup Mode ]

This mode is used for changing internal parameter setting. Use Increase/Decrease Key and
Step-up Key to complete the change. Upon completing the change, press ENTER/DATA
Key to save the data into RAM and quit the Setup Mode.

Parameter Setup Mode Flow Chart

AC Drive
Power On

A\ 4

LS-800

\4

>/" Display
Ready
S Select to enter
\ 4 S Parameter Setup Mode
FUN [
Parameter
of Choice
v v v v _.-17» Upon selecting the Parameter,
A v > ENTER{ .-~ press "DATA" to read the setting
DATA of the parameter.
F-000 ~ F-xxx
Parameter
,--%» Upon completing setup,
¢ ¢ ¢ v ¢ / press "Enter" to save the
STOP ENTER S :
A v > RESET ST setting into RAM and quit
- from the setup mode
Modify parameter contents. / (setting won't be retained
7 after Power Off).
/ v
Return to original setting <--' Note 1
Note 2

® Note 1: Make sure to save each and all parameter setting that have been confirmed and complied with the
purpose as demanded in the commissioning into the built-in EEPROM by selecting F207 (save
current parameter)= 1:Save to DSP (built-in EEPROM) to prevent loss of the parameter setting.

® Note 2: F207 (save current parameter)= 0: Not Save ; 1 : Save to DSP ; and 2 : Save to Digital Operator.
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[ Operator Control Mode ]

The flow chart of the operator control mode is given below. This mode is for monitor
display in the control of control operation and frequency display commands, output
frequency, output amperage and output voltage, as well as the display of abnormality nature
and records. For details of parameters, refer to Appendix Schedule of Parameter Settings.

Operator Control Mode Flow

AC Drive
Power On
v
LS-800
A
v
Display
Ready
v v L/
ENTER
REV FWD DATA
v _~——|» Enterinto READY
? -
Press FWD or // 0.0 on V4
REW to activate <~ Display /
the acdriveand 4--t---—-—----- 1
control the I
revolution
direction of the v v l
motor. STOP
REV FWD RESER —>
XX.X on
» ( display OP status )<
Enter to change F5 Revolution Setting /
speed command source = 0: ¢ — — Note 1
digital speed command for \\+ . +
PB operator U ENTER sTOP | |
DATA RESET (Enter into Parameter

~~~~~ FO0 Mode) Change
F——————_____&_ _________ N > Contents of monitor

in the digital operator
display

-
~-———_
-
S ——

# CRM the change & save
into RAM

| |
I |
| |
| ENTER | !
: A V > DATA [ 7]
|
. :
|
|

Note 1: If the speed signal source dose not fall on F5(revolution speed command source) = 0: PB Operator
Mode. the digital speed command input is ineffective.
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Multi-function Digital I/O Terminals Status
Display Inspection

FO : Display Status Setting = 22 (Multi-function digital input terminal status)

Multi-function Parameter —> F65 F64 F63 F62 F61 F60 F59 F59

Display in
OFF Status
Multi-function Terminal — Di8 Di7 Di6 Di5 Di4 Di3 Di2 Dil
Multi-function Parameter —> F65 F64 F63 F62  F61 F60  F59 F59
« Display in
ON Status

Multi-function Parameter — Di8 Di7  Di6 Di5  Di4 Di3 Di2 Dil

FO : Display Status Setting = 23 (Multi-function digital input terminal status)
Multi-function Parameter —> F66  F70 F69  F68 F67

«— Display in
ON Status
Multi-function Terminal —> T RL1 RL2Do3 Do2 Dol
Ineffective
Multi-function Parameter —> F66  F70 F69  F68 F67
«— Display in
OFF Status

Multi-function Parameter —> RL1 RL2 Do3 Do2 Dol

Ineffective
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[ Commissioning Operation]

# Inspection before Operation:
© Upon completing the wiring and before feeding for commissioning, check to confirm
that:

1

~

. If wiring is correct? "Input terminals R. S. T. shall be connected to the power

source; and output terminals U. V. W., to the 3-phase induction motor." Never
confuse the input and output connections.

. If any residual conductor cuttings left inside the ac drive and where around the

area of the wiring terminal block? If any, clean it up.

. If all terminals and screws are firmly secured?
. If there is any short-circuit or grounding found between terminals?
. If the input source voltage is of the same grade of the rated voltage of the ac drive.

# Commissioning :
© The ac drive has been ex-factory set at F126=2, i.e., the Open loop V/F Control

Mode, or select the operation mode according to F126 as detailed in P5-28,
and 29. F4=0, i.e., the operation control method is PB Operator; and F5=2, the
speed command source is the potentiometer (V. R) control. Before feeding for
commissioning, turn the potentiometer (V.R) knob counter-clockwise before
inputting the power. Carry out the commissioning according to the steps given
below:

1.
2.
3.

4,

Power ON.

Confirm the display status is "ready".

Enter into operation control mode (Press keypad [FWD] to enter forward operation
control.)

Enter speed command (Turn the potentiometer knob found on the operator slowly
clockwise to run the commissioning at a frequency within 10Hz).

. Press keypad [STOP] to slow down and stop the motor.

# Operation Checklist :

© If the motor runs normally?

© 1If the revolving direction of the motor is correct (switch any two phases among

U.V.W. cables found on the output side of the ac drive to change the revolving
direction of the motor.)
© If there is any abnormal vibration observed from the motor?

© 1If smooth acceleration and deceleration are available?

© If any abnormality observed on the 3-phase load current? (Press keypad

|ENTER/DATA |to enter parameter FO=31, 32, 33: i.e., the output current to monitor

the U.V.W. output load amperage.)
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# Fast Operation Control Mode

© Many operation control methods may be applied for the ac drive to activate it to
operate. Here is a summary operation method to activate the ac drive.

© Two primary operation control parameters involved in the activation of the ac drive;
one is F4: Operation Control Source; and the other is F5: Speed Command Source.
Refer to the table given below for the operation.

Parameter
Function

Ex-factory | Page

Operation Procedure Setting No.

F4 @ Operation Control Source

Press keypad once Ready displays
v P5-2
[Enter into Forward Operation Mode |

0 : PB Operator

0
* During commissioning, watch for the revolving
direction of the motor. *
1 : Digital Input | Terminal Dil /ON — FWD (indicator ON) P5-2
Terminal operation, Dil/OFF—Stop P5-18
FS5 @ Speed Command Source
) Enter into frequency to change mode by pressing
0 - PB Operator keypad while in operation status. P>-3
1 : Digital Input | Edit from the multi-function input terminal the P53
Terminal 8-stage preset frequency to execute operation.
2 Operator AV | To perform speed control from the potentiometer P5-3
Input (5V) (V.R.) on the operator.
3 ¢ AVI1 Input To perform speed control by entering 0 ~ =10V P5-3
(£10V) from analog AV terminal.
4 AV2 Input To perform speed control by entering 0 ~ +10V P5-3
(+10V) from analog AV2 terminal. 2
5 ¢ Al Input To perform speed control by entering 0 ~ 20mA P5-3
(20mA) from analog Al terminal.
With analog AV2 and Al terminals, addition
. and subtraction operation can be provided for
6 : AV2+AL both analog signals at the same time to perform P5-3
revolving speed control.
Additional PG-AB2 speed control card must be
. installed to connect to terminals A1 and B1 with
7 ¢ Encoder 2 digital pulse signals to perform revolving speed P5-4
control.
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[ Auto-tuning Function ]

# Auto-tuning Elements

© IfF126=4: Sensorless V/F vector Control, 5: Closed Loop Flux Vector Control, or 6:
Sensorless Flux Vector Control is selected for the control mode; auto-tuning must

be performed before operation.

© When F126=6 Sensorless Flux Vector Control is applied, select the motor with a rated
voltage 20V (40V in case of 400 Grade) higher than the input source voltage of the
ac drive where speed precision is a must within the high speed range (approximate
90% or greater of the rated speed). If the rated voltage of the motor is equal to that
of the input source of the ac drive, then proper and correct motor characteristics
may not be available if the output voltage of the ac drive is less than sufficient.
(Refer to Prompt 1.)

© Before performing the function of parameter auto-tuning, the specification capacity
on the nameplate of motor must be set to Parameter F120: Rated Voltage, F121:
Rated Amperage, F122: Rated Frequency, F123: Rated speed, F124: Rated HP, and
F125: Number of Polarity of Motor.

© Select F4 (Operation Control Signal Source) = 0: PB Operator Operation before
performing the auto-tuning.

Upon performing the auto-tuning, the motor must be separated from
the machine, and confirm that there is no exposure to danger even
CAUTION the motor is running.

# Parameter Auto-tune

© Upon performing electric parameter auto-tuning, the ac drive will continue to
perform functions of static parameter auto-tuning and dynamic parameter auto-tuning.
It is feasible to automatically detect those electric characteristics of the motor and
automatically set up the motor electric parameter group in the software before
setting up F126=1 for machinery parameter detection. Perform the auto-tuning
according to the following steps:

1. Setup the control mode (F126) at 0: Electric Parameter Detection to perform the
parameter auto-tuning.

2. Press keypad [ENTER] for the ac drive to display Pr-RL to start outputting DC
to the motor for providing Stage 1 static mode parameter auto-tuning in advance,
and Stage 2 dynamic parameter auto-tuning for the revolution type of the motor.

3. If the auto-tuning has been successfully executed, the ac drive will automatically
set up the electric characteristics of the motor and save them into corresponding
parameters F133~F137.
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4, If F126=5 (Closed Loop Flux Vector Control) Mode is required, perform the
F126=1(Machinery Parameter Detection) auto-tune. The setting of the parameter
modulation will affect the response of the vector speed (PI) control. During the
auto-tune, the ac drive displays Pr-Jm; the dynamic parameter modulation of the
revolution type of the motor will be performed, and the modulation setting will
be saved into Parameter F138. (Refer to Prompt 2.)

5. Modify the control mode (F126) to 4: Sensorless V/E vector Control, 5: Closed
Loop Fiux Vector Control, or 6: Sensorless Flux Vector Control.

6. Save electric parameters into F207-1: Save to DSP (EEPROM) to avoid losing
the electric parameters after power off.

Note: If auto-tuning continues to fail, adjust for higher rated current of the motor at
an increment of 10% until the auto-tuning modulation is successfully done. In
case of further failure, replace with an electric machine provided with better
characteristics, or input by manual electric parameters to F133~F137.

PROMPT:
1. With the speed precision highlighted within the high speed area (approximately 90%
or greater of the rated speed, set F120 (Motor Rated Voltage) at 90% of F109 (Input
Voltage) * 1.1.

2. When Parameter F126 is set at 1 for performing auto-tuning of mechanical parameter,
PG feedback device must be provided each to the ac drive and the motor before
carrying out machine parameter test and detection.
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[ Auto-tuning Function Process Flow Chart ]

F126 Parameter Set at:

0: Electric parameter Detection Pr RL

Note 1

1: Mechanical parameter Detection Pr_Jm

v

ENTER |4 press Enter twice
DATA

v

Display
Pr RL
Pr Jm

v

2-stage static&dynamic Auto-tuning test Pr RL

Dynamic Auto-tuning test Pr Jm

Auto-tuning
starts

L Note 2
Ready |<€—— Successful Auto-tuning
Note 3
= _-—» Select to enter into parameter setup mode :
B @ Select any of F126=4, 5 and 6 to set up
the control mode.
Parameter @ Save motor electic parameter F207=1.
¢ ¢ ¢ Selection
v
ENEER| _____ Ly .
A v > DATA Upon completing setup press keypad
"DATA" to read the setting of the
F-000~F-xxx parameter
Parameter
contents
y v vy Y
STOP | [ENTER
A v > REIST DATA
1
Modify parameter p

1
Return to original setting <«--'

Note 1 : Run the Mechanical Parameter Detection right after the completion of electric parameter detection .
Note 2 : Motor electric characteristics are automatically set to corresponding parameter F133~F138.
Note 3 : D Set up F126 back to the corresponding operation control mode; and

@ Set up F207=1 save parameter.
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[Basic Parameter Setup ]

Notel: N=Setup varies depending on the ac drive
and motor capacity.

Pag(r)lézter Description Setup Range Unit E)é_;i?;;ry Page No.
F4 Operation control source 0.1 1 0 P5-2
0 : PB Operator 1 : Digital input terminal
F5 Speed command source | 0~ 8 | 1 2 P5-3
0 : PB Operator 3 ¢ AV Input (£10V) 6 : AV2+AI
1 : Digital input terminal 4 : AV2 input (+10V) 7 - Encoder 2
2 : Operator AV input (5V) 5 Al Input (20mA or+10V) 8 : External PID
F6 | Activation Mode | 0~2 | 1 | o | pss
0 : Started by activation F 1 : Flying Re-start activation 2 : DC brake & started by activation F
F7 | Stop Mode | 0-2 | I | 1 | P55
0 : Free-run 1 : Dynamic stop 2 @ Dynamic DC brake
F13 | Revolution limit 0~3 | 1 | 1 | P5-7
0 : FWD & REV 1 : FWD Only 2 :REVonly 3 :REV only with negative baize
F14 F lower limit(* F14 <F15) 0~400.0 0.1Hz 0 P5-7
F15 F upper limit(* F15 > F14) 0~400.0 0.1Hz 60.0 P5-7
F26 Acceleration Time 1 .1~1200.0 0.1 sec 10.0 P5-9
F27 Deceleration Time 1 .1~1200.0 0.1sec 10.0 P5-9
F59 DI1 ~ DI2 Setup 0.1 1 0 P5-18
0 : DIT(FWD/STOP) » DI2(REV/STOP) 1 : DI1(RUN/STOP) > DI2(FWD/REV)
F81 | stall Prevention | 0.1 | 1 | 0 | P5-24
0 : Not Activated 1 © Activated
F82 Stall voltage setup 1.00~1.25 0.01 1.10 P5-24
F83 Stall amperage setup 0.50~2.50 0.01Pu 1.50 P5-24
F84 OL amperage level 1.00~2.50 0.01Pu 1.50 P5-25
F85 OL time allowance 0.1~120.0 0.1 sec 60.0 P5-25
F86 ﬁgglz:fagnecgg?gﬁgsg%ﬁtﬁt(z;rurrem 0.001~0.500 0.001Pu 0.100 P5-25
F90 Discharge brake loop activated 0.1 1 0 P5-26
0 : Not Activated 1 : Activated
F108 PWM switch frequency 2000~16000 1Hz 5000 P5-30
F109 RST input voltage(rms) 180~500 1VAC N (Notel) P5-31
(* F109 setting must satisfy : F109 < 1.2xF120)
F120 Z Rated voltage (rms) 180~500 1V N (Notel) P5-32
F121 = g» Rated amperage (rms) 1.5~130.0 0.1A N (Notel) P5-32
F122 g ;: Rated frequency 50.0~70.0 0.1Hz N (Notel) P5-32
F123 g | Rated speed 0~4200 lrpm N (Notel) P5-33
F124 2 HP .5~50.0 0.1Hp N (Notel) P5-33
F125 8 [ No.of Pole 2~12 2 pole N (Notel) P5-33
F126 Control mode setup 0~6 1 2 P5-33
0 : Electric parameter detection 3 : Closed loop V/F vector control 5 : Closed loop flux vector control
1 : Mechanical parameter Detection (V/F + Feeedback) (Flux vector control+ feedback)
2 : Open loop V/F vector control 4 : Sensorless V/F vector control 6 : Sensorless flux vector control
F127 Speed feedback | 0.1 | 1 | 0 P5-34
0 : no feedback 1 : Encoderl
F128 Encoder 1 Slot No./Revolution 600~2500 1P/rev 1024 P5-34
F129 Encoder 1 Direction -1~1 1 1 P5-34
-1 : Bleads A 0 : single phase feed back 1: Aleads B
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[ Operation Status Monitor Setup ]

Parameter

FO

Description

Operator display variables
selections

Ex-factory
Setting

© Seven digits display and LED indicators on the operator panel may be applied to
monitor a total of 35 operation status or settings of the ac drive.

q - 0 . G
Setting Function Description of Function slated
Parameter
0 Speed Command Display the command setting F5
1 Output Motor Speed | Display the output motor speed value. —
2 Feedback Speed 1 Display the actual speed of the motor feedback to Encoder 1. | F128
3 Feedback Speed 2 Dlsp.lay 'Fhe product of Encoder 2 feedback speed and F132 F130 ~ F132
multiplying factor.
Sensorless Vector Display the calculated sensorless vector control output _
4 F126=6
Output Speed speed.
5 Output Frequency Display the compensated output frequency of the closed F126=3.4.5.6
loop scalar or vector control.
Display the linear speed, feeding speed of the process (with
e Output Process Speed maximum display value at 3276.7). RF123
7 Slip Frequency Display the slip Frequency due to load when the motor is F126=3.4.5.6
on load
Vde (V) Display DC voltage on the DC bus capacitor —
9 Output Voltage (rms) | Display the output (U.V.W) voltage (rms) of the ac drive.
10 Excitation Voltage Display the excitation voltage in vector control mode
11 Torque Voltage Display the torque voltage in vector control mode
Display the total drive motor load currect from output of ac o
12 Output Current (rms) drive (U.V.W)
13 Excitation Current Display the command value of excitation current in vector
Command control mode
14 Torque Current Display the command value of torque current in vector
Command control mode
15 Excitation Current Display the actual excitation current
16 Torque Current Display the actual torque current
17 Output Apparent Power | Display the total output apparent power P=IV
18 Output True Power (rms) | Display the total true power P=VI cosy
19 Output Reactive Power | Display the total reactive power P=VI siny
20 Temperature Display the temperature reading of the internal heat sink F87
21 Counts Display the counter value of the built-in summary counter. | F75
22 Digital Input Status Display the digital input and output terminals control F59~F65
— status for real-time display of ON or OFF status (for status
23 Digital Output Status | 1\ onitor. refer to P3-5). F66~F70
24 Digital Operator AV (% F5=2
igital Operator AV (%) * Display the analog input voltage as displayed
25 AV1 (%) « Display the noise voltage generated by the wiring; the F5=3
26 AV2 (%) voltage may be used to set up the bias voltage for avoiding | F5=4
unnecessary noise interference.
27 Al (%) F5=5
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[ Operation control parameters ]

Setting Function Description of Function Pi'zlrzgg‘?er
28 Vdc 0 Display the initial Vdc of the DC bus when powered on capacitor —
29 Cycles & Multiple | Display the cycles of automatic operation. and the number of F92~F100

Stages operation stages currently executed
30 Reserved Reserved
31 Phase U current (rms) | Display the drive motor load amperage of Phase U output of the ac drive
32 Phase V current (rms) | Display the drive motor load amperage of Phase V output of the ac drive
33 Phase W current (rms) | Display the drive motor load amperage of Phase W output of the ac drive
34 PID (%) Display the PID control output in %
36 LS800 Version The version of LS800 Software.
Speed display unit 0~1 1 0

© Frequency (Hz) or revolution per minute (rpm) can be displayed for the
output operation speed of the ac drive to be set by this parameter while
displaying any function selected from the status displayed by FO operator.
m 0 : Frequency(HZ)

m 1 : Revolution per minute(rpm)

F2 Display Multiplying Factor | 5,10 090 0.001 1.000
for process speed display

© This function may be applied to set up a multiplying factor to display linear
speed, feeding speed or the output of the final mechanical real rpm after
reduction ratio.

© The display value of the 7-digits display = output rpm x F2 multiplying
power (with the maximum display value at 3276.7).

Operator Display Update

k3 constant LPF time

0~15 1 2

© This function filters the variation of low byte display value in order to read
the display status number.

© Long constant setting is not recommended as it will affect the response speed
of the displayed number.
© This function relates to the built-in low pass filter.

F4 Operation Control Source 0~1 1 0

* Before operating the ac drive, operation control command must first be
given. User may select the operation control input between PB Operator

or Digital Input Terminal.
m 0 : PB Operator — Activation to start, forward direction, reverse direction
and stop operation of the ac drive are all controlled by the PB operator.
m 1 : Digital Input Terminal — Activation to start, forward direction ,
reverse direction, and stop operation of the ac drive are all controlled
by the digital input terminals.
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Ex-factory

Parameter Description Setting

F5 Speed Command Source

* This parameter relates to the speed command of the ac drive.
The following nine options of speed commands are available for selection,

depending on required configuration of the control system.

* Once the inching speed function setup becomes effective, it has the
highest control priority is over the other nine speed commands and
permits adaptation of any other type of speed command for alternative
control.

m 0 : PB Operator — Control is set up by keypad [Increase] and [Decrease] from
the PB Operator, or by functions 11: Master Speed Increase,
and 12: Master Speed Decrease Control of the multi-function
programmable digital input terminals.

m 1 : Digital Input Terminal — 8-stage preset frequency comprises of 5: Multi-stage
speed 1, 6: Multi-stage Speed 2, and 7: Multi-stage Speed 3,

8: Multi-stage Speed 4, and 9: Inching Operation Control by
multi-function programmable digital input terminals total 16
preset speeds.

m 2: (Operator) AV input (5V) — Control by potentiometer (V.R) signals DCO~5V
from the operator.

m 3 : AV1 Input (£10V)) — Control by analog voltage signal DCO~+10V from
analog input terminal AV1.

m 4 : AV2 Input (+10V) —Control by analog voltage signal DCO~+10V from
analog input terminal AV2.

m 5 : Al Input (20mA) — Control by analog current signal DC0~20mA (or DC0O~
+10V to be selected from SW1~5) from analog input terminal
Al

m 6 : AV2+AI — Control by addition of two input values of the analog voltage and
analog current (or voltage) signals from both analog input
terminals AV2 and Al; or addition and subtraction control being
done by an ideal negative bias set up by the parameter while
performing synchronous linking analog compensation control for
multiple units.

* For example: (1) Parameter F15=60HZ(upper limit), AV2 of F49=100%
F48=0V (with a bias of 0%) (see Fig.1 for the curve of Hz vs.V).

(2) Al of F54=50%.
F53=-50%(with a bias of 50%). (See Fig. 2 for the curve
of Hz vs. mA (or V).
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g g
Hy g %h Hz
60 R g‘g A
N : 52 Al o, |
| i2 |
| AV 2E ov : A
— & D - 0 (Or V)
5 " 7 E ! 10V
= .
g """" -30Hz
E’ A 4
S Hz
(Fig 1) (Fig 2)

Note 1: Figs. 1 and 2 are schematic view showing the executed addition and
subtraction calculation signals.

* For example: AV2 of INV2 is the master speed input to exercise addition/
subtraction operation on Al signals with Al as compensating
input. The sum of both values is not be greater than the
upper limit of F15 frequency and if the difference between
both is less than 0HZ, the ac drive stops. Refer to the setup
method illustrated in Figs. 1 and 2 for the setting of the

parameter.
Oi >
INVI INV2

Position
Detector

L5 [ar

AV2 (slave speed) AV2

y
(Master speed)

v

(Fig 3)

m 7 : Encoder 2 —Relates to the control interface for the speed command of the
digital pulse signal type. An additional encoder speed feedback
card must be installed to provide follow-up operation control with
the master ac drive (synchronous operation control by ratio).

(Refer to encoder setup parameter group F127~F132 for related application.)

m 8 : External PID — To perform external analog signals for PID feedback control.
[Select parameter setup PID setpoint value and PID feedback
value for its input control terminals, and PID parameter group
F157~F171.]
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Ao Ex-factory
Parameter Description Setting

F6 Activation Method

m ( : Started by Activation Frequency— The activation input frequency of the ac
drive. (Refer to F16.)

m 1 : Flying Re-start Activation — The motor frequency is first detected from the running
motor by the ac drive, and the detected frequency point is entered for the
speed operation (Catch the flying motor speed ). so as to reduce the severe
impact from the regenerated current of the motor upon starting.

m 2 : DC Brake before Starting by Activation Frequency —the ac drive upon
receiving the start command signal, will first perform the DC brake to
make sure that the motor is stopped properly before start-up by activation
frequency. Refer to F8 and F9 for the parameter setup of the DC brake
before activation.

To use the function of flying re-start, select 3: Closed Loop v/f vector
Control in F126 control mode. To do this, a PG device for Phases A and B
signals must be made available to precisely detect the running frequency

WARNING  and revolving direction, this operation is preferred for a load with greater
inertia. When selected open loop v/f vector control and sensorless v/f
vector control, the error of the estimated idling frequency is greater when
the electric signals transmitted by the idling motor are used to estimate
the idling frequency and direction; meanwhile, impacts from regenerated
current inputted to operation is greater, thus is more preferred for the load
with smaller inertia.

® Use of this function of flying re-start is not allowed for Closed Loop
Flux Vector Control and Sensorless Flux Vector Control in F126

control mode.

Stop Mode 0~2 1 1

© To select the stop mode of the ac drive as required by the machine after the input of
the proper stop signal

INHIBIT

m 0 : Coast to Stop — With the stop signal, the ac drive immediately turns off its
drive signal for the power circuit between the ac drive and the motor to
become OFF. Accordingly, the motor coasts to stop due to the system
friction.

m 1 : Dynamic Stop — the motor reduces its speed and stops according to the rate
of the deceleration time.

m 2 : DC Brake Stop — DC brake is enabled when the output frequency reduces
according to the deceleration rate to the value to start the brake for
stopping. This enables the motor to stop soonest. Refer to those related
parameters of F10~F12.
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Ex-factory
Setting

Parameter Description

F8 Brake Time before Activation 0~30.0 Sec

© With this parameter set to activate the ac drive upon the expiry of the duration of
the enabled DC brake. If the time is set at its minimum value, i.e., "0", it is deemed
as a cancellation of the function of brake before activation.

* Parameter F6=2 must be set up when DC brake function before
activation must be used, and the frequency operation is activated
once again immediately following the brake time expiry.

9 Voltage of Brake begre 0~.200 0.001Pu .M
Activation

© This parameter sets up the percentage of the output DC brake voltage before the
operation of the ac drive. If it is set at its minimum, i.e., "0", the output brake
energy is void, and will be deemed as a control for the deferred time operation of
the drive activation. The length for the time deferred is the setting of F8.

I

Stop Brake Time 0~30.0 Sec 0.1 Sec SNCCV
Fil Stop Brake Voltage 0~.200 0.001Pu | | 050
F12 Stop ERiggéSeginning 0~20.0HZ 0.1HZ 0HZ
Frequency

© This parameter group sets the frequency to begin the DC brake voltage and brake
time when the motor stops, thus to provide load holding after the motor stops. Do
not set Stop Brake Time and Stop Brake Voltage at the minimum, i.e., "0" since
there is no time or brake energy is available for operation.

Output Frequency |

A
(Stop Mode setting at F7=2) (Activation Mode setting at F6=2)

i i p» Time
Operation ! !
Command ! !
v | "
Brake Fll F9
Command A F8 |4 4
> F10 ¢ > |
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| Speed Limit |

Ao Ex-factory
Parameter Description Setting

F13 Rotating Direction Control

© If for safety concerns for the operation of the mechine that the motor can only be
set for forward or reverse direction, apply this set of functions to select the
restricted rotating direction for the motor.

m 0 : Either FWD or REV

m1l:FWD only
m2:REV only
m 3 : REV only with negative bias

© 1f 3: REV only with negative bias is selected, there are five types of analog input
signal in the parameter F5: Speed Command that provide the settings of the
negative bias frequency. When the analog input signal setting works within the
negative bias frequency region, the motor runs in reverse direction; in positive
frequency region, in forward direction. [For details of analog signal bias setup,
refer to each analog signal bias parameter group (F41, F42, F48, and F53)

© When executing functions of external PID control and setting negative bias, the
motor will be in REV operation droven by ac drive while PID Loop output value
within -(%) and will be in FWD operatin while PID Loop output value within

+(%).
The rotating direction set for the ac drive is not necessarily the same
as that of the motor. The polarity of motor differs on the each make.
Attention must be made to the danger caused by reverse motor rotation.
WARNING
Fl14 Lower Limit Frequency 0~400. 0HZ 0.1HZ 0

© The conditional: F14 <F15.

F15 Upper Limit Frequency 0~400. 0HZ 0.1HZ 60.0

* Proper upper and lower frequency limit settings could help protect the
mechanical system. Any wrong speed command given by the operator
shall not cause damage to the system due to machine idling or operation
in dangerously high speed.

* The conditional: F15 > F14.
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Ex-factory

Parameter Description Setting

F16 Activation Frequency 0~30. 0HZ

© The function of lower limit frequency is disabled once it is smaller than the
activation frequency.

© If the speed command setting is greater than that of F16 activation frequency the
latter is inputted into operation up to the former. The system is in ready status if
the speed command setting is smaller than that of the activation frequency.

© When the F14 lower limit frequency setting is greater than that of the F16
activation frequency and the speed command setting A is greater than F16
activation frequency setting (the speed command A as illustrated), the activation
frequency value is inputted into operation until it reaches the lower frequency
setting (Section a as illustrated). If the speed command setting is greater than the
lower limit setting (i.e., the speed command B as illustrated), then the operation
continues to reach the speed command setting (i.e., Section b as illustrated).

© When the speed command setting is higher than the upper limit frequency (i.e., the
speed command C), the output frequency will be limited to operate at the upper
limit frequency setting (i.e., Section C as illustrated).

I’- _______
| Output Frequency | ] :
I
A / | -
/ ' Upper Limit Value

(Upper Limit F) F15 [f======--——=======---———————-=—--———————~- |
I
I
I
I
i
I
Command :
I
Lower Limit Value !
I
. ! Section B :
(LOWer Limit F) Fl14 A—ct—“;aaan— ————— Section A : :
P Value ! !
Activation F) F16 I I
( : e | |
| a a
! I

o A ‘ B ‘C—p F Setup Signals

Speed Command A Speed Command B Speed Command C
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[ Multi-stage Speed Command Setup
| amand | Commands | Commands | Commang | Setp Range | Unit | B FER
Master OFF OFF OFF OFF 0~400.0HZ 0.1HZ 60.0HZ
Stage 1 OFF OFF OFF ON 0~400.0HZ 0.1HZ 5.0HZ
Stage 2 OFF OFF ON OFF 0~400.0HZ 0.1HZ 10.0 HZ
Stage 3 OFF OFF ON ON 0~400.0HZ 0.1HZ 15.0 HZ
Stage 4 OFF ON OFF OFF 0~400.0HZ 0.1HZ 20.0 HZ
Stage 5 OFF ON OFF ON 0~400.0HZ 0.1HZ 30.0 HZ
Stage 6 OFF ON ON OFF 0~400.0HZ 0.1HZ 40.0 HZ
Stage 7 OFF ON ON ON 0~400.0HZ 0.1HZ 50.0 HZ
Inching ON X X X 0~400.0HZ 0.1HZ 5.0 HZ

ATTENTION - The inching operation has the top priority over any speed from the
master through Stage 7 speed, it is impossible to select any other speed for
operation whenever the inching operation is executed. The inching operation
relates to a one and only command that is put on top priority to execute under any
source of operation command.

© ON and OFF indicate those commands of closed and open circuit given by external

terminals.

© In the multi-stage operation mode, stage speed operation may be selected (up to 9

stage speeds) in the form of binary 3bit and must be done through those

multi-function input terminals (F60~F65).
© Parameters F91~F100 may be selected for the programmable automatic operation

to execute those eight stages of preset frequency. Control is done by multi-function

input terminals_13: Automatic Operation and 14: Automatic Operation Control

suspended, and the operation display status operation 29 allows display of cycle
counts and the stage number of the speed executed. For related operation on time
and rotation direction of the motor, refer to Parameters F93~F100.

Internal Time Allotment Multi-stage Speed

Acceleration time 1 Master /Stage 8 Stage 4/ 12 0.1~1200.0 0.1 Sec 10.0 Sec
Deceleration time 1 Speed Speed 0.1~1200.0 | 0.1Sec | 10.0Sec
Acceleration time 2 Stage 1/9 Stage 5/ 13 0.1~1200.0 0.1 Sec 10.0 Sec
Deceleration time 2 Speed Speed 0.1~12000 | 0.1Sec | 10.0Sec
Acceleration time 3 Stage 2 /10 Stage 6 /14 0.1~1200.0 0.1 Sec 10.0 Sec
Deceleration time 3 Speed Speed 0.1~12000 | 0.1Sec | 10.0Sec
Acceleration time 4 Stage 3/ 11 Stage 7/ 15 0.1~1200.0 0.1 Sec 10.0 Sec
Deceleration time 4 Speed Speed 0.1~12000 | 0.1Sec | 10.0Sec
Inching Acceleration Time 0.1~1200.0 0.1 Sec 5.0 Sec

Inching Deleceleration Time 0.1~1200.0 0.1 Sec 5.0 Sec
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© The time duration set for acceleration or deceleration determines the increasing or
decreasing speed of output frequency. F122: rated frequency is the reference
frequency for the acceleration or deceleration of time.

© There are four sets of independent acceleration/deceleration time settings available
for the allotment of internal acceleration/deceleration time (as shown in the table
given above) either by Parameter F40 or through those multi-function input
terminals (F60~F65 functions 9: Acceleration/Deceleration Time 1, and 10: Accele
ration/Deceleration Time 2).

© Inching acceleration/deceleration time settings are only available for the operation
at inching speed.

Shorter acceleration/deceleration time may cause danger of
transient overload current or overload voltage; improper
adjustment will cause the ac drive to trip, damaged or burnt out.

CAUTION
F36 Acceleration curvature 0~100% 1% 0%
F37 &gy 2tion curves 0~100% 1% 50%
tersection point
F38 Deceleration curvature 0~100% 1% 0%
F39 Deceleration curves 0~100% 1% 50%

intersection point

© Settings for acceleration/deceleration linear, curve and S curve changes can
be adjusted by applying acceleration/deceleration curvatures and acceleration/
deceleration curves intersection point depending on the requirements of the machine
to effectively reduce the impacts on the system when the ac drive starts or stops.

A + A
100% f=----== <o ————-10%
i i !
1 1 | 1©) ®
1 1 |
F39 ! !
50% |E37L_ _i_____?_ 2-4722150% o/ ) N\ \@
. . : e/ | | \O
0% 0 8 1100% ! !
S-Curve Chart (I) Linear & Curve Chart (II)

© Amplitudes of acceleration/deceleration and the curves intersection point can be
respectively set through F36~F39.

Example 1 : F36(curvature)=1~100% Example 2 : When @ F36=0%,

(Curvature features protrusion at top and @ F38=0% the curve relates to
recess at bottom) a linear one, and F37 and F39 are
F37 (intersection point)= 50% disabled.

(Adjusting upper and lower intersection points) @ F36=1~100% > F37=100%
F38 (Curvature)= 1~100% @ F38=1~100% > F39=0%
(curvature features protrusion at top and 3 F36=1~100% > F37=0%

recess at bottom)

=1 ~ o/, — 0
F39 (intersection point) = 50% © F38=1~100% » F39=100%
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Ex-factory

Parameter Description Setting

Multi-stage acceleration/
deceleration time allotment

F40

© Four independent sets of acceleration/deceleration time are available to allow
combined application through three types of internal and external allotment.

m 0: All Internal Allotment — Acceleration/deceleration time is assigned for the
use by stages 16 preset of speed through the existing allotment mode already
fixed. (Refer to F26~F33 table or Table 1 given below.)

m 1: Half Internal Allotment and another Half External Terminals — Master
speed through Stage 3 speed are respectively allotted internally based on the
individual acceleration/deceleration time; and stage 4 speed through stage 7
speed are freely used and controlled through external multi-function input
terminals to be set by binary 2bit. (Refer to Table 1 or Table 2.)

m 2: External Terminals — Acceleration/deceleration time of eight stages of speed
are all controlled by multi-function input terminals to be edited by binary 2bit.

(Table 1) (Refer to Table 2.)
ltiésl;[:ii Master | Stage 1 | Stage 2 | Stage 3 | Stage 4 | Stage 5 | Stage 6 | Stage 7
celre i?)n Stage 8 | Stage 9 | Stage 10| Stage 11 | Stage 12 [ Stage 13 | Stage 14 [ Stage 15
0 : Internal Allotment 1 2 3 4 1 2 3 4
1 © Internal/External 1 5 3 4 External (Multi-fuqction digital input)
Allotment terminals
(Table 2)
Digital Termin: DIn DIn
erat@on/ . ) 1
tion Time
Acceleration/Deceleration 1 OFF OFF
Acceleration/Deceleration 2 OFF ON
Acceleration/Deceleration 3 ON OFF
Acceleration/Deceleration 4 ON ON
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[ Analog Frequency Commands ]

Ex-factory
Setting

Parameter Description Range Unit

Operator Analog AV : _ 0 n
F41 0V bias Ratio -300.00~300.00 %o 0.00%

Operator Analog AV : ¢ o @
F42 SV Gain Ratio -300.00~300.00 % 100.00%

© Parameters F41 and F42 are used to define the knob (VR)/AV analog signal
command setting of the operator. The bias ratio corresponding to Parameter
F41/0V may be set up a set of negative bias to avoid noise interference at 0V, or for
the application by other control; Parameter F42/5V is related to gain frequency and
will be subject to F15 upper limit frequency at the optimal output. (Refer to those
examples of five basic curves given below.)

A A
RN N | F42=100%/F15 [777777"77 oA /]
Reverse D : : \
Slope ! ! ©] !
I [ I
i 0 : F16 1
| i :
1 \ 1
| | |
i REV Area i :
0 >  F41=-100%/F15 15 : —>
ov 5V ov 2.5V 5V
T
\ ) Curve @ Curve @ Curve
F5 Speed Command Source 2 : AV/5V 2 : AV/5V 2 : AV/5V
F13 Rotation Direction 1: FWD only 1: FWD only 3 : REV with
negative bias
F15 Upper Limit Frequency 60HZ 60HZ 60HZ
F16 Activation Frequency 0HZ 0HZ 3HZ
F41 Operator AV:0V Bias Ratio 0.0% 100% -100%
F42 Operator AV:5V Gain Ratio 100% 0.0% 100%
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120% [=================~-

F15

80%

ov 417V 5V

* 1. Maximum AV output F = (F15)

upper limit frequency x (F42) Gain ratio

2. If the maximum AV output frequency

is greater than the setting for (F15) upper
limit frequency, the latter will govern the

maximum output (e.g., Curve @) ).

F15

(6Hz)10%
0
-10%
(-5.4Hz)

0.45V

5V

* 1. Bias Frequency = (F15) upper limit
frequency X (F41) bias Gain ratio
(e.g.,Curve ®)

2. Negative bias voltage = (AV) 5V/
[(F41) x 10% + (F42) x 100%] %
(F41) x 10% (e.g., Curve @ ).

——_—
urve urve urve urve
C C C C

F5 Speed Command Source 2 : AV/5V 2 : AV/5V 2 :AV/5V 2 : AV/5V
F15 Upper Limit Frequency 60HZ 60HZ 60HZ 60HZ
F41 Operator AV:0V bias Ratio 0.0% 0.0% 10% -10%
F42 Operator AV:5V Gain Ratio 120% 80% 100% 100%

it bl S -300.00~300.00 % -100.00%

AIERG oltaze AVIIIOV g -300.00~300.00 % 100.00%

é(r)lleg;% Voltage AV1 Dead Band 0.00~50.00 % 0.00%

Analog Vqltage AV1 Zero-point 0.00~50.00 % 0.00%

Output Gain

Analog Voltage AV1 Maximal 10.00~100.00 % 100.00%

Output Limit
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—~DESCRIPTION OF PARAMETER FUNCTIONS -V

© 1. Parameters F43~F47 relate to the applied parameter group for analog input
terminals AV1 (0~=10V), and the Parameter F13 is set at =3: REV with negative
bias to be available for speed control and FWD/REYV direction control.

© 2.

F45 set for dead band voltage allows effective prevention from noise

interference when operating at OV since such interference may cause the ac
drive from precise stop of its operation resulting in the operation of the motor to
swing between FWD and REV.

. Parameters F46 and F47 relate to AV1 analog input signals to allow the zero-

point output and maximum output settings through A/D converter controlled
parameter module output.

00O
SRV IEN

4
F15

(F47)80%

(F46)10% |_
OHz

. Dead Band voltage =+ 10 Vdc %k (F45) % 10% ~+ [(F44)% - (F43)-%] + 2
. Zero-point output frequency = (F15) upper limit frequency >k (F46)%
. Maximum output frequency = (F15) upper limit frequency * (F47)%

REV Area

N SR —— -

10% (F46)

80% (F47)
F15

4

* Refer to the Description Given Below According to the Chart Given Above -

\ \) Curve @ Fig. 1 Curve @ Fig. 1 Curve @ Fig. 2
F5 Speed Command Source 3:AV1/£10V 3:AVI1/4£I0V 3:AV1/£10V
i rong Do | K| LR | e
F15 Upper Limit Frequency 60HZ 60HZ 60HZ
F43 -10V:Negative Gain Ratio -200% -100% -100%

F44 10V: Gain Ratio 200% 100% 100%
F45 Dead Band Voltage 10% 10% 10%
F46 Zero-point Output Gain 0.0% 0.0% 10%
F47 Maximal Output Limit 100% 100% 80%
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V -DESCRIPTION OF PARAMETER FUNCTIONS -

Parameter

F48
F49

F50

F51

F52

F53
F54
F55
F56

F57

Description Range Unit E)g-::lt;tlogry
Analog Voltage AV2 : 0 Bias Ratio -300.00~300.00 % 0.00%
Analog Voltage AV2:10V Gain Ratio -300.00~300.00 % 100.00%
é&a&c;i Voltage AV2: Dead Band 0.00~50.00 o 0.00%
Analog Vo}tage AV2 Zero-point 0.00~50.00 o 0.00%
Output Gain
Analog Voltage AV2 Maximal 10.00~100.00 % 100.00%
Output Limit
Al : OmA(or 0V) Bias Ratio -300.00~300.00 % 0.00%
Al : 20mA(or 0V) Gain Ratio -300.00~300.00 % .00%
Al Dead Band Voltage 0.00~50.00 % 0.0
Al Zero-point Output Gain 0.00~50.00 % \0.00%\
ﬁ:ﬁ?g current Al, Maximal Output 10.00~100.00 o ‘__1—%)'00% L

© Voltage signals of Analog input terminals AV2 (0~10V) and current (or voltage)
signals of Al (0~20mA or 0~10V) are two individual sets of analog signal

parameter groups of the same operation.

© Inputs of analog signal made through parameters of Input Bias Ratio (F48, F53),
Gain Raito (F49, F54), and Dead Band Voltage (F50, F55) are sufficient to
cope with different control requirements for parameter setup; and may set up
the zero-point output (F51, F56) and maximum output limit (F52, F57) through
parameters under the control of A/D converter.
(Refer to examples of 11 types of basic curves.)
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A
125%

FIS N~~~ T F15;
80%

O]

| ©®
@ i
|
@
10% -7 --®---l--""- - 10%
0 l . >
2V 5V 10V 10V/20mA
4mA 20mA -10%
-25% _ _
Fig. 1 Fig. 2

* Refer to the Description Given Below According to the Chart Given Above Fig. 1:

/ Curve @ | Curve @ | Curve ® | Curve @ | Curve ®
F5 Speed Command Source 4AV210V | 4AV210V | 4AV2I10V | 4AV210V | 4AV2/10V
F15 Upper Limit Frequency 60HZ 60HZ 60HZ 60HZ 60HZ
F48 « F53 0V(0mA)Bias Ratio |  0.0% 0.0% 25% 100% 100%
i) 10 V(20ma) Gaig 200% 100% 100% 0.0% 10%
Ratio
F50 - F55 Dead Band Voltage 0.0% 0.0% 0.0% 0.0% 0.0%
E}Sa in‘ R Zgpormt Output 0.0% 0.0% 0.0% 0.0% 0.0%
Efli . F57 TR Mgggutput 100% 100% 100% 100% 100%

* Refer to the Description Given Below According to the Chart Given Above Fig. 2:

\ V Curve ® Curve @ Curve Curve ©
F5 Speed Command Source 4:AV2/10V 4:AV2/10V 4:AV2/10V 4:AV2/10V
F15 Upper Limit Frequency 60HZ 60HZ 60HZ 60HZ
F48 ~ F53 0V(0mA)Bias Ratio 0.0% 0.0% 100% 125%
F49 ~ F54 10V(20mA] 100% 100% -10% 0.0%
Gain Ratio
F50 ~ F55 Dead Band Voltage 10% 0.0% 0.0% 0.0%
F51 ~ F56 Zero-point 10% 10% 0.0% 0.0%
Output Gain
F52 ~ F57 Maximum o
Output Limit 100% 80% 100% 100%
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[ Multi-Function Input Terminal ]

ov

A

F15

F15 [-============--

FWD Area

REV Area
------- F15

5V +10V

Fig. 3

REV Area

sVl 5.5V

——————— F15

* Refer to the Description Given Below According to the Chart Given Above Fig. 3 :

7 7 |

Curve

Curve @

F5 Speed Command Source

4:AV2/10V

4:AV2/10V

F13 Rotation Direction Limit

3:REV with negative bias

3:REV with negative bias

F15 Upper Limit Frequency 60HZ 60HZ
F48 ~ F53 0V(0mA)Bias Ratio -100% -100%
F49 ~ F54 10V(20mA) Gain Ratio 100% 100%
F50 ~ FS5 Dead Band Voltage 10% 10%
F51 ~ F56 Zero-point Output Gain 0.0% 10%
F52 ~ F57 Maximum Output Limit 100% 100%
F58 Digital Terminal Scan Cycle 1~5000 1=02ms | 10%0.2ms=2ms

© This function filters the multi-function input terminals to prevent CUP malfunction
due to noise interference or switching ejection.

© The scan cycle of this function will affect the response time of the multi-function
input terminal. The user is advised to make proper adjusting of the setting as

applicable.

© Scan time = setting x 0.2 ms (1 ms =107 s)
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—~DESCRIPTION OF PARAMETER FUNCTIONS -V

Ex-factory

Parameter Description Setting

F59 DI1, DI2, Setup

© This function sets up only terminals DI1 and DI 2, and only corresponding to
2-way operation controls and adaptation to the multi-function 1: 3-way Operation
(DI3) control. All other functions do not fall with the operation scope of DI1 and
DI2.

m F59=0 : 2-Way Control- DI1(FWD/STOP). DI2(REV/STOP).

Féll il FWD/STOP o e DI1 ON: STOP; OFF: FWD
Esg ;8 REV/STOP e o DI2 ON: STOP; OFF: REV
CcoM

m F59=1 : 2-Way Control- DI1(RUN/STOP), DI2(FWD/REV).

5‘1‘3 i}) RUN/STOP——e" e— D[] ON: STOP; OFF: RUN
Fsg_| FWD/REW|—% e DI2 ON: FWD; OFF: REV

COM

m F60=1 : 3-Way Control Operation (DI3), (Any input terminals from DI3~DI8
may define this function in conjunction with DI1, DI2 terminals of F59.)

stop RUN —
—l—._ ) F4 =1 ®— DIl : FWD (Self-retaining)
DI1 RUN: OFF (SELF-RETAINED RUN) 1 .
F4 =1 F13=0 @—|{ DI2 : REW (Self-retaining)
F13 =0 DI3 STOP: ON (STOP) F59 =0 DI3 : STOP
F59=1 ¢——& e——] D2 FWD: ON,REW: OFF F60 =1 | COM
F60 =1 FWD/REV com

Ex-factory

Parameter | Designation Description Range Unit

Setting

F60 DI3 Setup | © Multi-function input terminals 9

may be set up for particular

Gl DI4 Setu use as desired. To apply such 4
R function Refer to description of

F62 DI5 Setup function. 0 5

| © No specific sequence is specified

F63 DI6 Setup for the function of these six 21 6
terminals; however, the setting

Fo4 DI7 Setup should never be repeated with 9
the exception of the setting of 0:

F65 DI8 Setup Disabled. 18
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m 0: Disabled — This function allows the function input terminal function to be in

the states of being disabled, thus to prevent any malfunction for cause not
identified.

m 1:3-Way Control — (Refer to 3-way control wiring diagram). RUN terminal
relates to internally latched contact-a terminal; STOP terminal, contact-b
terminal to release RUN from its latched status. FWD and REV may be
switched between each other as desired.

m 2:Input in Case of External Abnormality (NO) — relates to Contact-b in case
of external normal status; and Contact-a in case of abnormality, the ac drive
trips to stop outputting.

m 3:Input in Case of External Abnormality (NC)- relates to Contact-a in case of
external normal status; and Contact-b in case of abnormality,the ac drive trips
to stop outputting.

m 4:RESET — When the ac drive trips due to abnormality, RESET command is
used to release the abnormality status.

Never operate the RESET command in a constantly closed
(ON) status.

INHIBIT

H 5 : Multi-stage command 1

Multi-stage commands 1, 2, 3 and 4 may be in the
format of binary 4-bit edited into 16-stage speed
for operation control.

(Refer to Table 1, P5-20.)

B 6 : Multi-stage command 2

® 7 : Multi-stage command 3

m 8 : Multi-stage command 4

m 9: Inching Operation — Once executed, the inching command has priority over
any other speed command; therefore, it is impossible to select any other type
of speed operation while the inching operation is being executed.

m 10 : Acceleration/Deceleration Time Command 1

m 11: Acceleration/Deceleration Time Command 2

© If different acceleration/deceleration gradient changes are required in the process
of acceleration or deceleration for any frequency; the terminal function may be
applied for required control. (Refer to Table 2, P5-20), or

© Alternatively in any process of acceleration or deceleration for a frequency at any
stage of speed, the terminal function may be applied to exercise various changes of
gradient within four sets.
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Ni‘glt;;t;ﬁz DIn Din DIn DIn Binary Function
Terminal | Multi-Stage | Multi-Stage | Multi-Stage | Multi-Stage Accclerati Terminal 2 | » 5y | | DIn
tion
16-Stage (N1) Command 4 | Command 3 | Command 2 | Command 1 SHEETIl )
Preset Speeds —g ey S—9 0= /Deceleration Tim
Accleration /
Master Speed OFF OFF OFF OFF Deceleration 1 OFF OFF
Stage 1 Speed OFF OFF OFF ON Aboleration /
ccleration
Stage 2 Speed OFF OFF ON OFF Deceleration 2 OFF ON
Stage 3 Speed OFF OFF ON ON Accleration /
ccleration
Stage 4 Speed OFF ON OFF OFF Deceleration 3 ON OFF
Stage 5 Speed OFF ON OFF ON Accleration /
ccleration
Stage 6 Speed OFF ON ON OFF Deceleration 4 ON ON
Stage 7 Speed OFF ON ON ON
Stage 8 Speed ON OFF OFF OFF (Table 2)
Stage 9 Speed ON OFF OFF ON
St age10 Spee d ON OFF ON OFF Note 1
age pee . ..
Stage 11 Speed ON OFF ON ON D.m represents. t.he deﬁmflon
Stage 12 Speed ON ON OFF OFF given to any digital terminal
Stage 13 Speed ON ON OFF ON input DI1~DIS8.
Stage 14 Speed ON ON ON OFF
Stage 15 Speed ON ON ON ON (Tab]e 1)

m 12: Master Speed Increase — The master speed frequency increase signal is
entered from the multi-function terminal and its rate to be determined by F26
and F58.

m 13: Master Speed Decrease —The master speed frequency decrease signal is
entered rom the multi-function terminal its rate to be determined by F27 and
F58.

© These two functions may be set by function terminal to provide external control
over the frequency of the master speed. They permit two-way operation with the
function [increase (A) and decrease ()] from the operator; however, the control
priority for ES Speed Command must be set at 0; Operator.

m 14: Automatic Operation — when automatic operation is effectively set, its
priority is next higher to the inching command.

m 15:Auto Operation Suspended

© When the programmable automatic operation function is selected and the function
terminal is activated, the ac drive starts to execute the sequential operation
according to the preset 8-stage speed frequency. The operation may be suspended
by using the function of Suspension Terminal and resumed when the suspension is
over. Ifthe operation is resumed by turning off the Automatic Operation Terminal,
the operation procedure starts to execute from the original point.
m 16: Counter Signal Input — The width of the trigger-off signal shall not be less

than 2ms while paying attention to the setting of the related Parameter F58.

m 17: Counter Zero-in

© External trigger-off signal may be applied with this function terminal, such as an
access switch. The signals from photo-sensor detector are inputted into Counting
Terminal for the ac drive to count. If the counts must be cleared off and zeroed in,
Zero-in Terminal is applied to achieve the purpose.
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[ Multi-function Qutput Terminal ]

m 18: Free Run Stop — When the function terminal signal is inputted, the ac drive
immediately turns off its output for the motor to coast to stop due to the
system friction .

m 19: Save Energy Operation — When the function terminal signal is
inputted, the ac drive starts to perform internal operation to control the
operation at an optimal efficiency setting. (For details, refer to F104.)

m 20: Second Unit PID — to activate the internal 2" PID parameter control mode
(F168~F171).

m 21: Enabling PID — PID control module is activated by the input from the
multi-function terminal. (For details, refer to F157).

. . Y . .. Ex-factory
Parameter  Designation Description Range Unit Setting

Fo6 Relay}gferup © No specific setup sequence is

F67 DOI Setup specified for the function of 1
these six output terminals. 0

F68 DO2 Setup Upon selecting the function, | 1 6
read first the description and 11

F69 DO3 Setup related requirements of the 7

F70 Relay 2 Setup SO, 3

m 0: Disabled —This function allows the output terminal function to be in the states
of being disabled.

m 1: Output in Case of Abnormality (NO) — In case of any abnormality detected

by the ac drive, the contact is in closed status.

m 2: Output in Case of Abnormality (NC) — If any abnormality is detected by the
ac drive, or CPU is losing POWER, this contact turns into open status. The
normal output is closed status.

m 3: In Operation — When the ac drive enters into standby mode or is in operation,
this contact is in closed status.

m 4: Frequency Attained 1 — When the output frequency of the ac drive reaches
Specified Frequency 1 (F72), this contact is in closed status.

m 5: Frequency Attained 2 —When the output frequency of the ac drive reaches
Specified Frequency 2 (F73), this contact is in closed status.

m 6: Consistent Frequency — When the output frequency of the ac drive is
consistent with the setting for the Master Speed through Stage 7 frequency,
the range to judge the consistent frequency is set by (F71), and this contact
within that range is in closed status. (Unsuitabe application On the Analog
signal speed command)
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m 7: Overload Alarm — When the ac drive detects output overload, this contract
is in closed status. The OL value = (F121) Rated current of the Motor x (F84)
OL Current Gains.

m 8: OL Timing Forecast — When the multiplication value of electronic thermal
sensor built in the ac drive has reached 80% of the time of trip-off level,
this contact is in closed status. The OL level is set with (F84); and the
multiplication time, with (F85).

m 9: Counter Cycle is Up — When the ac drive is performing external count and
the numeric value of the counting is equal to the setting of F75, this contact is
in closed status, and then clear the numericvalue to restart counting.

m 10: Comparator Counting is Up —When the ac drive is performing external
count and the numeric value of the counting is equal to the setting of F76, this
contact is in closed status, and then clear the numeric valueto restart counting.

m 11: Zero-Speed Detected — When the ac drive is in downtime or the frequency
set is smaller than the setting of the minimum activation frequency, this
Contact is in closed status.

F71 Frequency Attained 1 0~10.0HZ 0.1HZ 1.0

© When the output frequency falls between the frequency setup range of £F71 the
output multi-function terminal remains at ON status.

F72 Frequency Attained 1 0~400.0HZ 0.1HZ 60.0

F73 Frequency Attained 2 0~400.0HZ 0.1HZ 60.0

F74 Magnetic Stagnatlon Width 0~10.0LZ 0.1HZ 1.0
Attained

© When the output frequency is higher than the setting of the Frequency Attained,
the multi-function output terminal set will remain in ON status; when the output
frequency drops to the Magnetic Stagnation width below the Frequency Attained,
the multi-function output terminal is in OFF status

Speed Command

Frequency as Set

Frequency as

| h
A 1 1 : X
Attained 4 E E Py
| | o
. : L L Time
! ' [ [
. v 1] oN ] [ oN ] Dox
(F66-F70)6:Consistent F E ; T X Mulfi-function
| ON 7 Output (F66~F70)
(F66-F70)4, 5:F as attained — | ; | Dox
Terminal r !
ON |

F4: Operation Control
Command

5-22



V - DESCRIPTION OF PARAMETER FUNCTIONS -

[ Jumping Frequency ]

Ex-factory
Setting

Parameter Description

F75 Counting Cycle 0~30000

© This parameter is applied to set up the counting cycle of the built-in counter. Once
the counting reaches the preset value of the counting cycle, any multi- function
output terminal may be selected to trigger the terminal output (Fig.1).

F76 Comparative Counting 0~30000 1P L 500

© This parameter is applied to set up the comparison value of the built-in counter.
Once the counting reaches the preset value of the counting cycle, any multi-
function output terminal may be selected to trigger the terminal output to enter into
ON status, and then enter into OFF status until the F75 counting cycle setting is up

(Fig. 1).
Display Setting
gy Cos

Counting Triggers Off
Signal from Multi-
function Input Terminal

2ms

1
. . . i ON
Comparative Counting Setting (F76=3)
Output Attained (F66~F70) OFF | *Note I

Width of Trigger-off Signal>2m sec(<250 Hz)

Counting Cycle (F75=5) ON |
Output Attained (F66~F70) OFF

(Fig.1) * Note 1: Attention to description and setting of
Parameter F58 is urged.

F77 Frequency Skip 1 0~400.0HZ 0.1HZ 0.0

F78 Frequency Skip 2 0~400.0HZ 0.1HZ 0.0

F79 Frequency Skip 3 0~400.0HZ 0.1HZ 0.0

F80 Frequency Skip Width 0~10.0HZ 0.1HZ 0

© Functions of Frequency Skip and Frequency Skip Width are exclusively provided
to avoid resonance to the mechanical system under certain frequency, where it is
unavoidable to pass through during acceleration or deceleration, and operation
under such frequency is strictly prohibited.

© If the frequency skip width is set at 0Hz, all the frequency-skip points are void.

© Frequency skip conditions must satisfy F77 <F78 <F79, and the operation must
be provided in sequence as set. Skip frequencies respectively at Points 1, 2, 3 may
be partially or entirely overlapped to increase the operation of bandwidth from
different segments, and to serve as the frequency skip area for one point or two
points.
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[ Protection Setup ]

o]
a
Q0
o
o
=
(o]
< Frequency
5 Hoppting Point
2
= (0 ——
0a
Q
o
8
8
)
=
o,
Frequency Command
F81 Stall Prevention 0,1 1 0

m 0 : Not Activated —Function to prevent of stall due to over voltage and over
current is disabled.

m 1 : Activation — Function to prevent of stall due to over voltage and over current
is activated.

F82 Stalling voltage Setup 1.00~1.25 0.01 1.10

© In performing deceleration, the ac drive will stop decelerating (output frequency
suspended from decreasing) due to rising DC bus voltage when the motor
regenerates energy into the ac drive due to the high motor load inertia; The ac drive
will continue to perform deceleration only when the dc bus voltage falls below the
setting.

© Stalling Voltage Level = (F109) Mains input voltage x 1.414 x (F82) Stalling
Voltage %.

[Example]: Stalling Voltage Level = 220VAC x 1.414x110% = 342VDC

F83 Stalling Current Setup 0.50~2.50Pu 0.01Pu 1.50

© In performing acceleration, theca drive will stop the acceleration (output frequency
is suspended from increasing) when the output current increase from the ac drive is
over the setting of the stalling current level due to fast acceleration or overload of
motor; and the ac drive continues to accelerate only when the current falls below
the setting.
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© Stalling current level = (F121) Motor Rated Current x (F83) Stalling Current Gain.
[Example]: Stalling Current Level =4A x 150% = 6.0A

The upper limit of stalling current should never be two-fold higher
than the rating of the ac drive.

WARNING
F84 Overload Current Level 1.00~2.50Pu 0.01Pu 1.50
F85 Overload time 0.1~120.0 Sec 0.1 Sec 60.0

© When rated capacity of ac drive is higher than motor's capacity, please has to imput
exact rated capacity of motor into parameter F120-F125 to avoid motor be burned
out by higher capacity of ac drive leads to higher current.

© This parameter provides electronic thermal overload protection to protect the motor
from overheating while taking the protection for insufficient cooling ability of the
motor operated at lower speed into consideration.

© The ac drive output load maintains the current, and Overload Time allowance timer
is immediately activated when the current becomes greater than the setting of the
overload current level.

© Overload Current Level = (F121) Motor Rated Current x (F84) OL Current Gain
Level.

F86 Leakage current outputted or

unbalanced 3-phase output current WOOL=1L 00t 0.0'15 LT

© This function is provided to prevent poor wiring or poor motor insulation on the
output side of the ac drive. When the sum of the 3-phase current on the output
side (U.V.W) of the ac drive becomes greater than the abnormality level setting,
abnormal earth leakage is judged.

F87 Over Temp. Protection Setup 60.0~95.0°C 0.01C 85.00

© This function is provided to detect the temperature protection level of the built-
in heat sink. Once the setting is challenged, the ac drive trips to protect from
overheating

88 Fans Activating Temp. Setup 30.0~45.0°C 0.01°C 40.00

© Upon Power ON, the fans automatically run for one (1) minute and then reverts to
the control by the fans activation temperature setting.

© The fans are forced to operate once the temperature of the built-in heat sink
becomes greater than the temperature setting to activate the fans.

Automatic Voltage Regulation

F89 (AVE)

0,1 1 0

m 0: Disabled - AVR is disabled while the output (U.V.W) voltage varies depending
on the source voltage level inputted.
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[ Automatic Operation Function ]

m 1: Activation — AVR is activated for the output voltage.

© When the the main input power is higher than (F101) Maximun Output Voltage
(U.V.W), the voltage regulator automatically maintains the voltage under the
setting given in F101 for the motor to provide stable torque output while preventing
drastic increase of torque due to temperature rise. However, once the input source
is lower than the F101 setting, the output voltage varies depending on the level of
the input voltage.

Never activate AVR for the setting 5: Closed Loop Flux Vector Control
or the setting 6: Sensorless Flux Vector Control in (F126) Control Mode.

INHIBIT

F90 Dynamic Braking Activated 0,1 1 0

m 0: Disabled —-Dynamic Braking is disabled.

m 1: Activation — With the ac drive operating, and BUS voltage (Vdc) greater than
120%, the built-in dynamic braking is activated.

[Example] : (F109)Mains input voltage 220Vacx1.414x120% = 373 Vdc discharge
level.

Built-in Dynamic Braking has been provided for the ac drive of 7.5
KW or less. External braking unit must be provided for ac drive of

wARNING  Other Hp spec.

Fo1 Automatic Operation 0~4 1 0

m 0: Disabled — Automatic operation is disabled.

m 1: Reciprocal Fashion — to perform reciprocal automatic operation from Master
Speed through Stage 7 Speed.

© Reciprocal Fashion Performed — Master Speed— Stage 1 Speed ... Stage 7 Speed
— Stage 6 Speed ... Master Speed — Master Speed ... etc, and then the operation
is continued in reverse order to complete a cycle of a total of 16 speeds. The
number of cycle times is set by F92 and displayed with the stage speed monitor.
The ac drive automatically stops once the setting of cycle times is up.

m 2: Cyclic Fashion — to perform automatic operation clockwise from Master
Speed through Stage 7 Speed.

© Cyclic Fashion Performed — The automatic operation is performed clockwise from
Master Speed ... Stage 1 Speed ...Stage 7 Speed—Master Speed— Stage 1 Speed
...etc. It is repeated clockwise with the number of cycles to be set by F92 and
displayed on the stage speed monitor together with the number of cycles and stage
speed. The ac speed automatically stops when the setting of cycle times is up.
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[ Magnetic Flux Setup ]

m 3: Master Speed after Reciprocation — this function is performed same as
that described in the setting of 1: Reciprocal fashion with the exception that
the master speed frequency operates upon the expiry of the number of cycles.

m 4: Master Speed after Circulation— this function is performed same as that
described in the setting of 2: Cyclic fashion with the exception that the master
speed frequency operates upon the expiry of the number of cycles.

Once Automatic Operation setup is done , the execution is subjected to the
programmed mode of the multi-function input terminals 13: Automatic
Operation and 14: Automatic Operation Suspended. The automatic

WARNING operation control is second in priority to the inching function while the
Operation Control and speed Command fails to execute operation control
(settings 1~4 enable activation of automatic operation).

F92 Number of Cycles 1~2000 1 1
© This function defines the number of operation cycles needed in automatic operation.
Stage 1 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 2 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 3 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 4Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 5 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 6 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 7 Time & Direction -30000~30000 Sec. 1 Sec. 10
Stage 8 Time & Direction -30000~30000 Sec. 1 Sec. 10

© To set the operation time and direction by the stage speed enabled. The setting of
negative value is for operation in reverse direction and operation time counts;
and the setting of positive value is for forward direction and operation time
counts. Refer to the setting given in F13 if FWD and REV operation control is
required.

© Frequency of any stage of speed may be set at 0Hz in the course of performing
the stage speed in automatic operation to provide the function of stop by timer; and
the frequency of any stage speed may be set to be disabled by setting the automatic
operation time at 0 sec to skip to the frequency of the next stage speed.

Maximum Output Voltage ,\,
F101 (UV. W) .50~1.00X 0.01Pu 0.90

© The range of the input voltage to the ac drive may be of AC180V~240V or
380V~480V. The maximum output voltage may be set by this parameter function
for the maximum rms voltage to compensate for the rated voltage of the motor.
Maximun output voltage = (F109) input voltage x F101(0.90pu) setting value.
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* The setting for F101 maximum output voltage at 1.00 is optimum when (F126)
control mode is selected at 2: Open Loop V/F vector Control, 3: Closed Loop V/F
vector Control, or 4: Sensorless V/F vector Control.

* ATTENTION! The maximum output voltage should not be greater than 90%
and the internal must be done with adjustment of magnetic filed control function
if S: Closed Loop Flux Vector Control or 6: Sensorless Flux Vector Control is
selected from (F126) control mode. Any setting greater than 90% will be made
at the cost of voltage compensation efficiency, and even resulting in tripping. The
optimum setting is 0.9 (90%).

F102 V/F Maximum 0.50~2.00 0.01Pu 1.00
Voltage Frequency

© The setting of output voltage, frequency of ac drive has to be comply with motor's
normal rated. [Max. voltage frequency (1.0) will be based on F122 : rated frequency].

Output Voltage

1) Y _A—

: Output Frequenc
F102 F15 P d Y

Maximal Output Voltage and Frequency (V/F)

F103 V/F Curve Select -10~50 1 0

© The relation between output voltage and output frequency is defined in terms of
square decrease, linear or square increase changes as illustrated below.
© With the setting of 0, it relates to a linear V/F curve applicable to the load of a

constant torque.
© With the setting selected from the range of —1 ~ -10, it relates to square decrease

V/F curve, applicable to blower and pump.
© With the setting elected from the range of 1 ~ 5, it relates to square increase V/F

curve.

Output Voltage < —»

Output Frequency F ———
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Ao Ex-factory
Parameter Description Setting

F104 Save Energy Control Mode

© Upon activating the function of save energy control and the operation is at full
voltage during acceleration/deceleration; the optimum output power will be
automatically controlled by the load power during the operation at constant speed
while the output speed is under monitor without stalling.

* Recommendation: In selecting the save energy control function from (F126)
control mode, 5: Closed Loop Flux Vector Control and 3: Closed Loop V/F
vector Control are preferred; followed by 4: Sensorless V/F vector Control
and 6: Sensorless Flux Vector Control; while 2: Open Loop V/F vector
Control fails to perform economy control.

* ATTENTION! This function is not applicable to any system with sudden
and frequent load changes, or load already approaching the full load (rated)
operation during the operation.

m 0: Normal Mode — motor operation controlled in normal mode without activating

economy control.

m 1: Save Energy Control Mode — economy control command to be controlled by

internal calculation.

m 2: External Terminal Control — economy control command to be controlled by

external terminal input signals.

F105 V/F Torque Compensation Mode 0~2 1 1

m 0: Disabled — no torque compensation is provided.

m 1: Setup Compensation Activated — compensation activated with the amount to
be set up by (F106).

m 2: Automatic Torque Compensation — Upon detecting the resistance and
feedback current signals from the motor, the ac drive performs automatic

torque compensation control.

© The torque compensation mode is only applicable to 2: Open Loop V/F vector
Control, 3: Closed Loop V/F vector Control, and 4: Sensaorless V/F vector Control
in (F126) Control Mode.

F106

© This function provides the means ~ 100%]
for proper adjustment of the
corresponding output voltage at
OHz so as to improve the torque
performance of the motor as
demonstrated in the lower speed
area.

V/F Torque Compensation 0~.200Pu 0.001Pu 0.020
Setting

h

!

<+—— Scope of Adj.

T

Output Frequency —»

20%

Output Voltage —»

» Maximal V/F

S

5-29



—~DESCRIPTION OF PARAMETER FUNCTIONS -V

[ AC Drive parameters ]

© Excessive adjustment will cause high motor current resulting in overload, and
further leading to the activation of functions (F83~F85) of output limiting current.
Therefore, confirm the output current value displayed under FO=12 before making
the adjustment of F106 for the optimum setting.

© Unless otherwise specified, 3Hz sis sufficient to activate the motor to run in the V/F
control mode.

F107 PWM Modulation Method

1~2

1

1

m 1: 3-Phase Modulation — Use of 3-phase modulation driven motor obtains the

smoothest current output and comparatively quiet operation.

m 2: 2-Phase Modulation — 2-phase modulation technology allows the time
reduction of the IGBT On/Off operation , thus reducing the switching loss.

© Excessively long wiring for the motor is prone to reflective voltage feedback (tidal
effects) from the motor, and this acts as additional load to the ac drive (power loss).
In such case, the use of 2-phase modulation driven motor and lower setting of F108
carrier frequency would help to reduce the refective motor voltage, harmonics, and
EMI problem.

* ATTENTION! If the wiring length has to be made not less than S0M, AC
Drive grade motor with higher voltage rating capability of its insulation is
strongly recommended since excessive long cables will create greater parasitic
induction, and higher multiple voltage loops. These can easily damage the
motor insulation and the ac drive.

* RECOMMENDATION — An output reactor should be installed whenever the
wiring on the output side of the ac drive is 25M or longer (refer to P2-8).

F108 PWM Switching Frequency

2000~16000Hz

1HZ

5000

© This parameter sets up the carrier frequency in PWM output.

© The setting level of the carrier frequency will affect the EM noise of the motor,
switching loss of the IGBT and the heat dissipation due to switching loss as stated

in the table given below:

Carrier F Motor Noise SriiElti . H.eat' Torque Harmonics
Loss Dissipation
2KHz High Low Low High Low
16KHZ Low High High Low High
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| METER 1 Waveform Output |

Ex-factory

Parameter Description Setting

F109 Mains Input Voltage (rms) | 180Vac~500Vac 200/400V

© This parameter defines the standard input power supply voltage to the ac drive. The
ac drive would determine all related voltage working levels and voltage protection
levels according to this parameter.

Low Voltage Level =AC in x 1.414 x 70%
Over Voltage Level = AC in x 1.414 x 130%
Brake Level = AC in x 1.414 x 120%
© The setting value of F109 needs to be lower or equal to F120 x 1.2;
Namely F109=220V, F120=184V to be as min. rated voltage of motor.

F110 METER 1 Output 0,1 1 0

m 0: PWM Pulse Output — DC voltage is output to the FM1 terminal with the
maximum range of DCO~10V/ImA.

m 1: Pulse Frequency Output — Pulse frequency output equivalent to the output
frequency x multiplying factor (F111) is output to the FM1 terminal.

Meter 1 Pulse /
g Frequency Multiplying Factor g 36X 1 1

© Pulse frequency = output frequency x multiplying factor of pulse (with the
maximum output of the pulse frequency at 1.25 KHz).

F112 PWMI1 Output Mode Options 0~17 1 1

© An analog DC voltage DCO~10V/1mA signal output by means of PWM pulse can
be used to monitor the following 17 operation status settings of the ac drive.
(providing the same functions as that by FO: Operator Display Status).

L Setting FM (100% ImplicaM Setting Function (100% Implication)
0 No output 9 Torque Voltage
1 Motor Output Speed 10 Output Current
2 Feedback Speed 1 11 Excitation Current Command
3 Feedback Speed 2 12 Torque Current Command
4 Sensorless Vector Output Speed 13 Excitation Current
5 Source Frequency 14 Torque Current
6 Slip Frequency 15 True Power
7 Output Voltage 16 Reactive Power
8 Excitation Voltage 17 PID% Output

5-31



~DESCRIPTION OF PARAMETER FUNCTIONS -V

[ METER 2 Waveform Output ]

Ex-factory
Setting

Parameter

Description

PWMI1 Display Variable

LS Multiplying Factor/10V

© This function is applied to adjust the multiplying factor of the analog output of full
voltage (Output Voltage (Vdc) = 10V + F113 Variable Multiplying Factor).

F114

© Polarity setup is essentially done with DC5V as the potential point at "0".
Accordingly, any voltage greater than DC5V relates to FWD speed signal; and
smaller than DC5V relates to REV speed signal. This function is applicable only to
the display of output frequency or speed); therefore, any other function given with
the polarity setup is of no significance.

m 0: Without Polarity —with 0V as the reference point, and with no capability to

PWMI1 Display Variable

Polarity Setup 0,1 ! 0

identify FWD and REV.
m 1: With Polarity — with 5V as the reference point, and with the capability to
identify FWD and REV.
v
METER?2 Outputfformat 0,1 1 0
Meter 2 Pulse Frequency _
Multiplying Factor 2 1=36 ! _‘ /
PWM2 Output Mode Options 0~17 1 T
PWM2 Display Variable
Multiplying Factor/10V 7800 0 fgPu 1.00
PWM2 Display Variable 0.1 0
Polarity Setup ’

© Refer to Meterl parameter functions as Meter2 parameter functions given in F115
~ F119 above are the same as that provided by METERI1.

F120
F121
F122

Rated Voltage (rms) 180Vac~500/Vac 1V N(Note 1)
Rated Current (rms) 1.5A~130.0A 0.1A N(Note 1)
Rated Frequency 50.0HZ~70.0HZ 0.1HZ N(Note 1)

© Rated voltage, rated current and rated frequency set as above for the type of
the motor are related to parameter functions of the ac drive driven motor.
(N1: N=ex-factory setting varies according to the respective ac drive used)
* F120~F125 related to the parameter group are to set up the nameplate of the
motor; settings must be defined according to those rated settings on the motor

nameplate.

* Motor parameters must be known for application in vector control mode.
Correct parameter settings give the better motor speed response and torque
characteristics curves.

* When the capacity of drive is bigger than the motor, the setting of F121 has to be
bigger than rated current of drive divided 9. (F121>the drive rated current +9)
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[ Control Mode ]

Ex-factory

Parameter Description Setting

F123 Rated Speed 0~4200rpmc

© This parameter is related to the rated speed of the motor.

© In vector control, the ac drive uses this parameter setting as reference to calculate
the compensation for the slip speed. The running speed will not drop due to
excessively large load on the motor, as automatic speed regulation control is
provided to maintain constant speed.

F124 HP 0.5~50.0HP 0.1HP N)

© This parameter is related to the output rated power of the motor.

F125 Number of Poles 2,4,6,8,10,12 Pole 2 Pole f}l(Nl)

© Setting is defined with the number of poles of the motor.

© With v/f control, synchronous speed of the motor is achieved to correctly display
the speed.

© With vector control, the ac drive uses the setting of this parameter as reference to
perform the speed vector control calculation.

F126 Control Mode Setup 0~6 1 2

m 0: Electric Motor Parameter Auto-tuning — the electric characteristics of the
motor can be automatically calibrated through the auto-tuning of the static and
dynamic parameters built in this parameter at F133~F137.

m 1: Mechanical Motor Parameter Auto-tuning — The mechanical inertia
constant of the motor can be automatically calibrated by automatically setting
up the mechanical constant value (F138) through the auto-tuning function of
dynamic parameters built in parameter F138.

m 2: Open Loop V/F vector Control — the ac drive outputs SVPWM waveform to the
motor.

m 3: Closed Loop V/F vector Control — The encoder mounted on the motor performs
speed feedback for slip compensation so that the speed of the motor follows
the speed command closely in high precision speed control.

m 4: Sensorless V/F vector Control — relates to the voltage type sensorless controller,
whereby the voltage command and feedback current signal are applied to
estimate the stator magnetic flux and determines the slip for making the
frequency compensation.

m 5: Closed Loop Flux Vector Control — relates to a current type closed loop
(attached with PG) vector controller, to provide similar servo drive control
with high precision speed response and torque control.
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