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Thank you for purchasing the Sanken High Performarector Control Inverte SAMCO-SVCO6.

This inverter is designed to drive an induction onatt a variable speed. The inverter has a buittitroprocessor
providing a wide range of functions and easy opétabTo ensure many years of trouble-free op@mtand maintain
optimum performance, be sure to read through tlaisual before using the product.

[For Safe Use]

W Safety instructions are given in this manual andhenproduct for safe use. Read the instructioasotighly and
use it correctly before using this product.
B After reading, keep this manual near to the machfaeconvenient reference.

Expressions and meanings of safety notes
Make sure the [safety notes] are fully read andemly used prior to installation, operation, maimdnce inspection.
Critical safety instructions are marked “Danger™Gaution” as follows.

This symbol indicates a hazard that could leadetttt or serious injury if the warning is
{ ~§ Danger . . .
ignored and the product is handled incorrectly.

. This symbol indicates a hazard that could leadijiry or damage to property if the warning is
f \5 Caution . . .
ignored and the product is handled incorrectly.

Even ignoring an instruction marki/\  “Cautionhdeave serious consequences under some circumstBeasure
to abide by all instructions in this manual, irresfive of the degree of danger.

Meanings of symbols
This symbol indicates a potential danger.
The specific content of danger is indicated within (This example indicates a general
danger.)

A General danger A Electric  shock & Fire danger

danger
This symbol indicates the need for caution.
The specific content of caution is indicated witldin (This example indicates a genera
caution.)

A General caution A Caution: risk of @ Caution: risk of

electric shock rotating objects

This symbol indicates a prohibition (strictly pioited).
The specific content of prohibition is indicatedHim Q. (This example indicates a
general prohibition.)

General Disassembly is The use of open
® prohibition ® prohibited @ fire is

prohibited.

This symbol indicates an action that must be peréal (the project that must be
performed).
The specific content is indicated withen (This example indicates a general compulspry
item.)

e 0 b pb

General Must be
0 compulsory item 9 grounded
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1. Safety Notes

1-1 Important notes

A Danger

AN

B Caution: risk of electric shock
A It is absolutely prohibited to remove the cover
The risk of casualties exists because there arevoiage circuits inside, accidental touch of whic
would cause electric shock.
B Caution: Fire Hazard !

Immediately stop the device when peculiar smekaaitnal noise, smoke or sparks, etc. are found |n

the device (turn the power switch to "off" posifjpand then set the input side circuit breaker tviéc
set outside to OFF. And contact the sale storausinbss office of the Company where the device is
purchased.

In case of a fire, please use extinguisher forteted fire (dry powder), but do not use water fioe
fighting.

1-2 Notes on use

& Caution

Before starting the inverter, confirm the safety satus of the load first, and then start running
operation following the instruction manual.
Arbitrary power-on has the risk of accidents suskelactric shock etc.

Do not smoke or use fireworks around the inverter.
As the explosions and damage may result in persojuay and fire.

Do not keep containers which contain water such asse etc. above the equipment.
In case the vase is overturned, the water flowurgwill penetrate inside the device and cause fire.

Do not sit or stand on top of the equipment, and daot lean on it or treat it as a footboard.
Otherwise, personal injury may be caused by overfithe equipment..

Do not insert sticks, fingers etc. into the fan.
Because the rotating fan would cause personalyinjur

During operation, do not short-circuit the input terminal and output terminal.
As the current return will result in electric atlee arc light can cause personal burns and visual
impairment.

QO o @

Its use in the following applications is absolutphphibited.

a) Medical equipment which are directly related te.lif

b) Trolley buses which may lead to personal injury.

c) Important computer systems for the community, pubtilities.

d) Equipment with these as standards.

When used in the above-mentioned load equipmessispl consult the Company in advance. For
equipment which have significant impact on persesaféty and the maintenance of public function
special measures are required on the use, mairtersand management, such as multiple of the
system, setting up generating equipment for emesgase etc..

U
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1 -3 Notes on Installation

1-3 Notes on Installation

& Caution

® [ ]

It is absolutely prohibited to store or use the inerter under the environmental conditions

described below.

Failure to observe this warning may result in dtfalamage, or deterioration, which could leadite. f]

e \ery hot, cold, or humid locations, of which thev@anmental conditions are beyond that of
sample or that are recorded in the instructionuahn

e Indirect sunlight.

¢ Near a heater or other heat source.

¢ In alocation subject to vibration or physical skoc

e Near machinery that generates sparks

* In alocation subject to dust, corrosive or inflaaiie gases, salt, and water droplets.

e Qutdoors.

e Higher than 3000 meters above sea level.

e  Other similar environments.

Mount the inverter on a metal surface or other nonflammable surface.
Failure to observe this warning may result in a.fir

Install the inverter in a location that can bear its weight.
Failure to observe this warning may result in igjifrthe inverter falls down.

Do not plug up the air inlet/exhaust. (Refer to “Irstallation” in the instruction manual for
implementation).

If the air inlet/exhaust is blocked, a fire mayrbsulted due to internal temperature rise of the

equipment.

Do not place the inverter near flammable materials.
Failure to observe this warning may result in a.fir

Do not allow foreign objects into the inverter or dtach to the cooling fans.
Failure to observe this warning may result in a @r an accident.

VL @

Do not operate an inverter which is damaged, lackig parts or dented.
Failure to observe this warning may result in &teic shock, injury, fire or accident.

1

4 Notes on Handling and Moving

& Caution

During handling and moving, do not tilt the equipment.
Otherwise, personal injury may be resulted dualiinfy down of equipment.

%

Prior to handling and movement, confirm the weightmarking attached to the equipment first, if
necessary, please prepare alternative handling maicte for work.
Failure to observe this warning may result in peasanjury.
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1 -5 Notes on wiring

Notes on wiring

A Danger

Wiring must be performed by qualified personnel.
Failure to observe this warning may result in ateic shock or fire due to incorrect wiring.

Do not connect AC power to an output terminal (U, Yor W).
Failure to observe this warning may result in peasanjury or fire.

Do not use if rated voltage is exceeded.
Failure to observe this warning may result in peasanjury or fire.

Do not connect a resistor directly to the DC termials (P and X).
Failure to observe this warning may result in a.fir

Connection between the ground terminals must be rible.
Failure to observe this warning may result in eélecthock if ungrounded.
For the thickness of grounding wires, please reféhe wire sizes specified in the instruction nalnu

Please tighten the terminal block screws accordint specified tightening torques.
Failure to observe this warning may result in a.fir

Check that the AC power supply voltage is equal tthe rated voltage of the inverter.
Failure to observe this warning may result in peasanjury or fire.

For cable types and diameters, please use the cabkpecified in the instruction manual.
Failure to observe this warning may result in hegtr a fire if the diameters of wires are too $mal

Secure the inverter before wiring.
Failure to observe this warning may result in eélecthock or personal injury.

A Caution

The inverter, motor or wiring may cause interferen@. Please note misoperation of peripheral
devices.
Failure to observe this warning may result in aentd.

e O O8e9 VL@

If the input and output are terminal blocks, the wire heads must be connected with crimp
terminals.
Failure to observe this warning may result in eélechock or fire.

T J91deyd



1-6 Notes on Operation

1

-6

Notes on Operation

A Danger

Attach the front cover before (Turning the power on)
And, do not remove the front cover when the powersion.
Failure to observe this warning may result in elechock.

Do not touch any switch with wet hands.
Failure to observe this warning may result in electhock.

Do not touch any inverter terminal when the inverte is energized even if the motor is not
operating.
Failure to observe this warning may result in electhock.

Do not get close to the machinery driven by the irerter after an alarm stop because it will
restart suddenly if the restart function is selectd. (Design the system to ensure personal safety
at restart.)

Failure to observe this warning may result in peasdnjury.

Provide a separate emergency stop switch.
Failure to observe this warning may result in peasdnjury.

e © VY @

If alarm reset is done in the operation signal stats, the equipment will restart suddenly.
Therefore, please cut off the operation signal befe releasing an alarm.
Failure to observe this warning may result in peasdnjury.

A Caution

Do not touch the radiator fins or DC reactor becaus they become very hot.
Failure to observe this warning may result in burns

It is easy to set the inverter drive speed from lowo high, so be sure to confirm the operating
range of the motor and machinery driven by the inerter before making such settings.
Failure to observe this warning may result in peasanjury.

Please set separate brake if it is required to kedprake.
Failure to observe this warning may result in peasdnjury.

Se O©9

Do not start or stop the inverter by turning the man circuit ON or OFF.
Failure to observe this warning may result in eqqept faults.
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1 -7 Notes on Maintenance and Inspection

Notes on Maintenance and Inspection

& Caution

® |

Works such as maintenance, inspection and replacemteof parts etc. can only be carried out by
professional electricians.

[Take off any metal item (such as watch, bracelet,) before working on the equipment.]

[Use insulated tools.]

Failure to observe this warning may result in electhock or burns.

0 ]

Turn off the input power for maintenance or inspecton. After the CHARGE lamp goes out,
check that the voltage between DC terminals P and is less than 30 VDC.

Failure to observe this warning may result in electhock or personal injury.

1

-8 Disposal

& Caution

0 ]

When disposing this product, please entrust a spedized industrial waste disposal service (*) to
handle.
If not handled by professionals, personal injuryrba caused by capacitor explosion or harmful
gases produced in explosion.

(*) So-called professional waste disposal servicesaéethe [Industrial Waste Recycling and
Carrying Body] and [Industrial Waste Disposal Badihose who carry out recycling, handling and
disposal of industrial waste without prior approwéll be subject to legal action.

([Subject to laws regarding disposal and cleanirigaustrial products])

1

9 Others

& Danger

Reformation of the product without authorization is strictly prohibited.
Failure to observe this warning may result in atklc shock, personal injury, fault, damage ae.fir

This product is designed for operation of a three-pase induction motor. Therefore it can not be
used for single-phase motor or other purposes.
Failure to observe this warning may result in a ér an accident.

Do not use this product for life-support equipment,or other purposes directly related to dangers
to people.
Failure to observe this warning may result in acicgent.

e 0 DV

Install a safety device when this product is applito facilities where the failure of this product
may cause a serious accident or damage.
Failure to observe this warning may result in acicgent.

T J91deyd



2. Checking the Product and Precautions on Use

2-1  Checking the Product

After unpacking the product, check the following:
Check that the product has not been damaged ddeiingery, such as depression of casing etc..
If such problems are found, please contact théeeta

& Danger

B Do not use if rated voltage is exceeded.
Failure to observe this warning may result in peasdnjury or fire.

0 B Check that the AC power supply voltage is equal tthe rated voltage of the inverter.
Failure to observe this warning may result in peasanjury or fire.

@)
>
Q
o
—+
[0}
=
N}

[Product body |

Warning identification
(below SVC06-0040)
Warning identification

Rating nameplate

Figure 2-1 Outside View

[Instruction Manual |
this manual

2-2  The contents of the model

The model on the nameplate

SVC06 — 0015 — L F 4
(Series Namg
(Capacity
0015: 1.5kW-150% / 2.2kW-120% (Voltage Cla§$
0022: 2.2kW-150% / 4.0kW-120% 4:3p-400V series
0040: 4.0kW-150% / 5.5kW-120% (LCD panel (EMC filter)
0055: 5.5kW-150% / 7.5kW-120% L:Configuration L— _: . .

) F:Configuration

0075: 7.5kW-150% / 11kW-120% N:no

N:no
0110: 11kW-150% / 15kW-120%

0150: 15kW-150% / 18.5kW-120%

-10 -



2-3

1.

2-3  Precautions on Use

Precautions on Use

Use the product in a location satisfying the standd environmental specifications (temperature,
humidity, vibration, dust, water drop, and toxic gases etc.).

Before starting up the product for the first time, carefully check the wiring. Make sure that the powe
cable (input) and motor cable (output) are connectkcorrectly. Otherwise, the inverter will be damage.

Since the ambient temperature of the installationdcation greatly affects the life of the inverter, ti is
recommended to lower the ambient temperature beforeperation.

When installing the product in an enclosure, checkhe closure size and ensure sufficient ventilation.

Capacitors and surge suppressors used for improvinthe inverter's output power factor may be heated
or even damaged because of high-order harmonic corapents output by the inverter. In addition, when
current overload occurs in the inverter, over-current protection action will be automatically executed
Therefore, please do not connect capacitors and 98 suppressors at the output side of the inverteTo

improve power factor, install the DC reactor at theDC side or AC reactor at the primary side (i.e. iput

end) of the inverter.

When implementing a megger test, follow the methodiven in this instruction manual (10-4 “Megger
Test.”).

When using leakage circuit breaker protection swith, select a product for corresponding high-order
harmonic and surge.

Avoid inserting a magnetic contactor between the werter and the motor. If the magnetic contactor is
turned on and off while the inverter is operating,an excess current will be generated.

Select larger capacity since the operating charaatstics of full electromagnetic-type MCCB changes
with higher harmonic current.

-11 -
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2-4

Names of Parts

2-4

Names of Parts

(3

[Top view]

Figure 2-2 Names of Parts

Table 2-1 Names of Parts

[Bottom view]

No. Name Function
1 LCD display part Refer to [Chapter 5 Operation Fanel
2 Operation Panel Refer to [Chapter 5 Operation Panel]
3 Wiring Hole Refer to [Chapter 4 Wiring]

4 Air Inlet Cooling air suction hole
5 Exhaust hole (fan) Cooling air exhaust hole

-12 -




3. Installation

3-1 Installation Location and Storage

This equipment is an electronic control device.aBépay full attention to environment of the debedore it is

used.

& Caution

Mount the inverter on a metal surface or other nonflammable surface.
Failure to observe this warning may result in a.fir

Do not plug up the air inlet / exhaust hole.
If the air inlet/exhaust is blocked, a fire mayrbsulted due to internal temperature rise of thecge

Do not place the device near flammable materials.
Failure to observe this warning may result in a.fir

Do not install the device where larger vibration eists.
Otherwise, personal injury may be caused due lindabf the mainframe.

9% )%~

It is absolutely prohibited to store or use thesiter under the environmental conditions described

below.

Failure to observe this warning may result in dtfalamage, or deterioration, which could leadite. f]
e In direct sunlight.
e Near a heater or other heat source.

¢ In alocation subject to vibration or physical skoc
e Near machinery that generates sparks

¢ In alocation subject to dust, corrosive or inflaaibie gases, salt, and water droplets.

e  Qutdoors.

e Higher than 3000 meters above sea level.

e  Other similar environments.

Table 3-1 Work Environment Parameters

Table 3-2 (1) Téyba&itg Modempacity Modes

Ambient Mode A(150% 1min) | -10°C-50C
temperature | Mode B(120% 1min) | -10°C-40C
Relative Below 95%RH (no frosb
humidity
Vibration Below 5.9m/s2 (0.6G)

) Below 3000m above sea level
Working

environment

(When above 1000m, the current will

reduced for use)

pe

Working
place

Indoor

(free from corrosive and flammable gas

oil mist, and dust)

-13 -

Capacity Mode A Mode B
0015 1.5kW (150%) 2.2kW (120%)
0022 2.2kW (150%) 4.0kW (120%)
0040 4.0kW (150%) 5.5kW (120%)
0055 5.5kW (150%) 7.5kW (120%)
0075 7.5kW (150%) 11KW (120%)
0110 11kW (150%) 15kW (120%)
0150 15kW (150%) 18.5kW (120%)
0185 18.5kW (150%) 22kW (120%)
0220 22kW (150%) 30kW (120%)
0300 30kW (150%) 37kW (120%)
0370 37kW (150%) 45KkW (120%)
0450 45KkW (150%) 55kW (120%)
0550 55kW (150%) 75kW (120%)
0750 75kW (150%) 90kW (120%)




3-1 Installation Location and Storage
Table 3-2 (1) Capacity Modes
Capacity Mode A Mode B
0900 90kW (150%) 110kW (120%)
1100 110kW (150%) 132kW (120%)
1320 132kW (150%) 160kW (120%)
1600 160kW (150%) 200kW (120%)
1850 185kW (150%) 220kW (120%)
2000 200kW (150%) 250kW (120%)
2200 220kW (150%) 280kW (120%)
2500 250kW (150%) 315kW (120%)
Table 3-3 Storage Environment
Storage -20C-+65C
temperature | This temperature is for short periods, such asmduransportation.
Ambient temperature must be 30°C or lower for mbent3 months of storage in consideration ¢f
the deterioration of the electrolytic capacitor.

Relative Below 95%RH (no frost)

humidity

Storage Places free of direct sunlight, corrosive or inflaable gases, oil mist, dust, steam, water droplef,
environment | vibration, or high salinity.

Table 3-4 Main body mounting screws

Capacity Screws Recommended Screw Tightening TOI’QIIJe
SVC06-0015[T4
SVC06-0026(T4 M4 1.5N-m
(1-1.9Nem)

SVCO06-004614

SVCO06-0055[T4

SVCO06-0075[14 M5 2.9Nem

SVC06-0116LT4 (1.6-3.5Nem)

SVC06-0156[14

SVC06-0185[14

SVC06-0226(T4 M5 2.9N-m
(1.6-3.5Nem)

SVCO06-0300[ 14

SVC06-0376LL4 M6 4.3Nem

SVCO06-0456[14 (2.3-5.6Nem)

SVC06-0556L 14 M8 10.8Nem

SVC06-0756L4 (5.4-13.8Nem)

SVCO06-09060[ T4

SVC06-11060L14

SVC06-1326[14

SVC06-1606LL4 M12 42Nem

SVC06-18560[14 (35-50Nem)

SVCO06-2000 T4

SVC06-2200L L4

SVCO06-2500[14

-14 -



3-2 Installation Direction and Space

3-2 Installation Direction and Space

(1) This inverter is of the wall mounting type.
(2) Install the inverter vertically on a flat moung surface.
(3) Since the inverter generates heat, provide watecgspace around it to ensure good heat disgipatio

conditions.

(4) When installing the inverter in a control cadirprovide a ventilation fan to keep the ambienmperature
below 40°C.

(5) When installing the inverter in a control cadtirmounting the radiator fins outside the contaldinet will
help to reduce the internal temperature of thergbi

(6) This inverter is of IP20 structure.

Please select according to intended use.

Above 10cm

————r——n
Above 5cm Z—Above 5cm
ng N
3
P!
—|
Above 10cm @

Figure 3-1 Surrounding Space Figure 3-2 Arrangig method of radiator fins outside the cabinet

0 When several inverters are set in a control cabinegbe sure to locate the ventilation fans properlyd
allow free air circulation.

If the ventilation fans are located improperly, theambient temperature will rise and affect the coolig
of the inverter.

Cooling air  Cooling air

&

Ventilation fan Ventilation fan

= S 5] G @
f|® L E‘|® D
0 N p B
]@ A > % ﬂ
i 7 /[
Inside cabinet A Inside cabinet </ Inside cabihetZ/ Insmlgnef
(Correct) (Incorrect) (Correct) (Incorrect)
Figure 3-3 Arranging method inside the cabinet Figure 3-4 Ventilation fan position in cabinet

-15-
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3-3 Removal and Installation of the Front Cover

3-3 Removal and Installation of the Front Cover
3-3-1 Small-capacity model (below SVC06-0150)

(1) Removal of front cover (lower)

Unscrew the M4 screws, and pull the cover toward while pressing the Dent portion on both sidesheffront
cover (lower).

e Please carry out this work during the main cirgdiing, control circuit wiring, and SW1 switching.

Terminal block for Input/output

M4 Screw Press the snaps on Dent portion control circuit terminal block

Figure 3-5 Removal of front cover (lower)

(2) Removal of front cover (upper)

After the front cover (lower) has been removed] theé cover toward you while pressing the Dentiparbn both
sides of the front cover (upper).

e Please carry out this work during the control direuiring (RX and TX), installation and removal optional
boards, and SW2 switching.

Press the convex

~ll.__ Terminal block
for control
circuit (RX, TX)

=1 (=1 (=R =]|E-] offa)|e|fe
& [el[a ][l ] =[]
il A

T
-}

Figure 3-6 Removal of front cover (upper)
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(3) Installation

When installing, work in reverse order.
3-3  Removal and Installation of the Front Cover

3-3-2 "IMiddle- or large-capacity model (SVC06-0185 - 075D

(1) Removal of front cover (lower) and internal seing plate (iron)

Unscrew the M4 screw on the front cover (lower) @atl down gently, and then the front cover (lowed)l be
removed. Then, unscrew 4 M4 screws and removecthling plate.
e Please carry out this work during the main cirgdiing, control circuit wiring, and SW1 switching.

Ja1deyd

Terminal
block

for contro
circuit

M4 screw /
Input / output terminal block

Figure 3-5 Removal of front cover (lower) and intenal sealing plate (iron)

(2) Removal of front cover (upper)

After the front cover (lower) has been removed,coew 2 M4 screws on the front cover (upper), anctlggush up

front cover (upper), it will be removed.
e Please carry out this work during the control direviring (RX and TX), installation and removal options,

and SW2 switching.

p Slots for

7 optional boards

Terminal block fo

control
circuit (RX, TX)

Figure 3-6 Removal of front cover (upper)

(3) Installation

When installing, work in reverse order.
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3-3 Removal and Installation of the Front Cover

3-3-3  [IMiddle- or large-capacity model (above SVC06-090D

(1) Removal of front cover (lower)

Unscrew the M4 screw, gently lift up and take b tover.
e Please carry out this work during the main cirgdiing, control circuit wiring, and SW1 switching.

\_\Termlnal
block for
control circuit

I/rl\ ’ Input  termina
block

M4 screw

Figure 3-7 Removal of front cover (lower)

(2) Removal of front cover (upper)

After the front cover (lower) has been removed,cues M4 screws (4) on the front cover (upper), belit up and
take off the front cover.
e Please carry out this work during the control direviring (RX and TX), installation and removal options,
and SW2 switching.

M4 screw

:;77’ 4

/

M4 screw

Figure 3-8 (1) Removal of front cover (upper) Figee 3.8 (2) During wiring, installation and removalof
options

(3) Installation

When installing, work in reverse order.
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3-4 Removal and Installation of the Operation Panel

3-4 Removal and Installation of the Operation Panel

3-4-1 Removal of Operation Panel

Hook [1 and 1 on the cover with your fingers, and take off tlamg@l, pull it toward you while pressing the

jack catch onJ side.

Figure 3-9 Removal of Operation Panel

3-4-2 Installation of Operation Panel

When installing, simply insert the operation pastedightly.
At this point, check from front cover, if the opgoa panel is not protruding,
Otherwise, protruding operation panel may resulitrireliable contact of con

it is fully installed
nector.

@ If the removed operation panel is installed outglte control cabinet, please use a 8-pin direagpiu
combination cable (both ends of RJ45 type) whickhiglded within 5m and available from market for

connection.

See [5-6 Connecting Operation Panel
with Extension Cable] for connection
method.

See [12-2 Operation Panel] for
installation opening.

Figure 3-10 Installation of Operation Panel outsideCabinet

-19 -
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4. Wiring

0"

Read the Notes on Wiring (1-5) before wiring.
Failure to observe this warning may result in peasdnjury or fire.

4-1

Connection with peripheral devices

Name

Purposes and Detailed Description

Input power supply

When there is need for matching the system power
supply voltage with rated inverter input voltagkgse
provide the input power supply transformer.

Power supply

Input power supply
transformer

Electromagnetic
contactor

The coil must be provided with a surge absorber.

transformer When several inverters are used, please provide the Wiring circuit breaker
input power supply transformer to reduce the impéct or
high-order harmonic on other load devices. leakage circuit )9)9)
— — — breaker
. L Please connect wiring circuit breaker or leakageudi
Wiring circuit . . o . .
breaker in the overload protection circuit during Electromagnetic
breaker ) - contactor
. protection and wiring of the power supply system.
or leakage circuit ) o
break When using leakage circuit breaker, select a priofduc AC reactor
reaker
corresponding high-order harmonic.
Zero-phase [ ] ]

reactor r[
| — e

Surge absorber

Please install the surge absorber for suppressisarge
generated on opening and closing of electromagnetig
contactors and control relays.

Radio noise filter
Noise filter
Note 1

AC reactor

DC reactor

To achieve the following objectives, please ingtadi
reactor

-Improve the inverter’s input power factor

-Reduce the impact on inverter due to unbalance
between phases of power supply voltage

- Prevent tripping of inverter due to action of ghéead
compensation capacitors in the system

- When the capacity of power supply is large (atsl@

kVA)

L]

inverter,

SAMCO
-SVC06

DC

Reactor E

—

0

Zero-phase reactor.

Motor

Zero-phase reactor
Line noise filter

Reduce the interferences coming into input po
supply system of the inverter and generated byngiri
It recommended that elements such
zero-phase reactor etc. be inserted as clos
inverter as possible.

is

er

as
P to

Radio noise filter

Used to suppress the radio noise radiating to pd
supply side of the inverter.

wer

Noise filter

Reduce the interferences coming into input power
supply system of the inverter and generated byngiri
It is recommended that noise filter be installed &

close to inverter as possible.

Note 1 For SVCO06 series inverter with built-in EMC filtgrlease place the EMC filter selector switch tdN"O
Note 2 See model selection samples of options of Sankesrter for related options.
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4-2 About Wiring

4-2  About Wiring

Before carrying out wiring work, turn the inverteihput power supply to “OFF” (disconnected) firahd
then check with a circuit tester that no appliettage is present. Check also that the CHARGE lasnpot
lit.
(1) Be sure to connect a MCCB (circuit breaker) betwisenpower supply and the input power supply
terminals (R, S, T). (Use a leakage circuit brealgercific to high-order harmonic when necessary.)
In addition, to ensure the system safety, conndd€amagnetic contactor) between the MCCB and
the input power terminals (R, S, T).
(2) The phase order does not need to be considered wihiey the input power terminals (R, S, and
T).
(3) Connect the motor to the output terminals (U, V, &trectly.
The harmonic component leakage current increasesray capacitance of wiring and causes adversetaff
on the inverter itself and peripheral mechanicaligaent when the total length of wiring betweeneirter
and motor is too long.
The total length of wiring between inverter and anathall not exceed the values described in Taldle 4

Table 4.1 Length of wiring between the inverter andhe motor
Length of wiring between the 50m 100m 200m
inverter and the motor
Carrier frequency (Specified by F1009=130 or less F1009=90 or less| F1009=40 or less
F1009)

@® When driving several motors at the same time, dka tength of wiring to motors shall not exceed Halues
described in Table 4-1. However, for vector conttbé maximum wiring length shall be controlled hiit
100m. (For length of more than 30m, please impldragtotuning mode?2)

@® The surge voltage generated by the inverter eleswitthing is superimposed and terminal voltagehef
motor is impressed. The following measures shoelddnsidered to prevent deterioration of motoraisoh
especially for 400V class motors when the lengttvioihg between the inverter and the motor is long.

@ Use reinforced motor isolation.
@ Length of wiring between the inverter and the matoould be as short as possible (Generally about 10
-20m) .

(4) See 4-5-4 for capacity of MCCB and MC and wire size

Use sleeved crimp terminals for the power and modbies.

(5) Use shielded or twisted-pair wires for wiring taetbontrol circuit terminals. Keep the wires well

away from the main ankigh-voltage circuits (including logic circuit oD2 V relay).

(6) Use a micro-signal contact or two-contact relay thoe control circuit terminal to prevent poor

contact.

(7) Ground the ground termina@ ) securely.

In addition, use the ground terminal of the invefte grounding. (Do not use the casing or the sisas
According to technical standards for electricalipment, 200 V series shall be connected to therngling
electrode for type D grounding; while 400 V ser@snnected to the grounding electrode for type C
grounding.

Table 4-2 Types of grounding

\oltage Types of grounding Grounding resistance
200V series Type D grounding 10QQ or less
400V series Type C grounding 10Q or less

® Do not share the grounding wire with the welding-hiae or the power equipment.

@® Use the grounding wire prescribed in the techrstahdards for electrical equipment, and shortemgiength
as much as possible.
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@ Be careful not to loop the grounding wire when gsimultiple inverters.

O

O

X

INV| [INV| (INV

INV| [INV| |INV

INV

INV| |[INV

S e |

(a) Correct

(b) Correct

(c) Incorrect

(8) During wiring, please note that the insideémferter shall be free from chips of wires.
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4-3 Terminal connection diagram

4-3  Terminal connection diagram

Brake unit
Note 7 J— ] (optional)
DC reactor /\/\/\ .
oputional Brake resistor
> ,:h oputional
=3
[y
° Moce P U/P %R S i
5 X
S s> 5o oR vE S
o H H T
gy S an M S
Q i C . .
< il S circuit W ©
o —O O O O OT
3 ©
& O @ Note 1 —
o Single-phase 220V — .
e e - . Grounding
(D Groundig Note 1
\J « FA1T —
Multifunctional contact output In operationJ o
OFF BI Factory Preset: abnomal alarm » E
S )4‘ Frequency g
C1 Note 6 . . matching - g
Multifunctional > §
Contact terminal(factory g_‘ Overload alarm &
ing si H
AC250V,0.3A preset) . level setting S|§na|
Note 2 K ” 48V 50mA or less
Control DOIE Open collector cor |ess common

Circuit terminal
+24V1 or +24V2 +24V External power supply output

)

)

S

150mA or less

peoj Jasn

DCM1 or DCM2

Digital signal common terminal

Multifi ional
ultifunctiona Analog output

input terminal
[ (factory presset)

)

AOUT1

D]

=

D]

&

Logic SWi AOUT2

conversions

ACM1 or ACM2

ERERERERERE

Analog signal common

o ASG ¢ terminal
I+ >+
Analog frequency output
| o
ACM1 or ACM2 » -
DCM1 or DCM2
Digital signal common terminal -
+24V1 or +24V2 TX1+ _
DC+24V Power supply terminal TXi- Data sending
+\/ Frequency potention mater "
power supply TX2
TX2- RS485
VIF1 = r—— termmal
requency setting termina -
VIF2 Note 4 - RX1+ 'I b )
; ata receving
VIF3 | (4-20mA or 0-5V,0-10V or meter) -
2 RX1-
ACM1 or ACM2 RX2+
Terminal -
ASG Analog signal common r:;?;tr:.
terminal SG GND -
Phase A pulse A+  termimal o O ER Ot
input -
P & FLASH
Phase B pulse B+ JP1 Upgrade terminal
input B- Note 3
Connected to power supply . .
. © Main circuit terminal
common terminal
Note1::Ground the inverter snd motor before use O Control circuit input terminal
Note2:The output terminals are multifunctional terminals that can be assigned individually with function
codes F1509 to F1511. ® Control circuit output terminal
Note3:Terminal for upgrading. Normally left open.
Note4:Switch the function with function code F1002. The terminal can be used as an input terminal for O Communication circuit terminal

various feedback signals.

Note5:The input terminals are multifunctional terminals that can be assigned individually with function codes F1414
to F1421.

Note6:Multifunctional contact output terminals is also a maltifunctional terminal that can be assigned individually with
function code F1513 to F1514.

Note7:18.5k or above standard DC reactor
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4-3

Terminal connection diagram

Please use shielded wires for analog input andubwtfires, contact input wire (digital multi-functicinput
terminals). (The set values of functional termireais factory preset values.)

In order to prevent misoperation due to interfeeenduring wiring, signal lines and power lines ddobe
separated as much as possible (about more than)10cm

When using operation panel to operate the inveittean be realized simply through the main cirewiting.
(Without the need to operate from the outside anpaoit frequency instructions).

Please connect MCCB (circuit breaker) etc. betviherpower supply and input terminal for circuit f@etion.

When inverter protection function starts or othecident occurs, in order to cut off the inverteweo supply to
prevent further expansion of a fault or accidetgage connect a MC (magnetic contactor) betweeMiBEB
and the input terminal. And the MC connection lamatif possible, shall be close to the inverter.
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4-4 About EMC filter

4-4  About EMC filter

This inverter can be provided with built-in EMCtéit (order requirement).
Although the EMC filter can effectively reduce tinéerference transfer, it will increase the leakageent.
ON or OFF of the EMC filter can be selected asofe#f through the on / off of the connector.

Press the jack catchrelease lock state
And then the connector can be
pulled freely

=

|
! #The directions of ON and OFF

! may vary depending on the mot
| Please follow the printing of board.

|

Q)

| n
] | e
’L-H\ - - T . I|
8 BT a
W% n
SVO06-0055
SYO06-0075

Before carrying out make-break of the connectan the inverter’s input power supply to “OFF” (dismected)
first, and then check with a circuit tester thatapplied voltage is present, and also that the CABRamp is not
lit.

When pulling the connector, pull out the conneettile pressing the jack catch of the connector,dmnot pull
cable. When inserting it, check if the jack catels been secured. Please install the connectorit 60"OFF".

The EMC filter is set to open (OFF) state at fagtor

*When the EMC filter is set to ON, the leakage currat will increase.
* Models above 18.5k are provided with only built-h capacitors.



4-5 Composition of Main Circuit Terminals

4-5 Composition of Main Circuit Terminals

4-5-1 Description of Main Circuit Terminals
Terminal Name Description
Symbol
R,S, T Input power Terminals connected to a three-phase commerciaépsupply
supply terminals
u,v\w Inverter output terminals| Terminals connected to a three-phase induction moto
P,P1 DC reactor connection | Terminals connected to a DC reactor *1
terminals
P,PR Brake resistor connectioriTerminals connected to a brake resistor betweeR P-P
terminals
b X DC side Terminals connected to a brake unit
’ voltage terminals P is the DC positive terminal, X the DC negative ieah
@ Ground terminal Terminal for grounding of inverter casing

*1 When connecting the reactor, please remove themper between P1 and P.

4-5-2

(1) SVC06-0015 - 0150

Connection Diagram of Main Circuit Terminals

R S T | P1 P | PR| X U V W
o L e TR T >
aal .
DC Reactor [
[
MCCB L _B@kg rESEt(I _! Motor
‘ ‘Optior
30 380— 46OV
50/60Hz

(2) SVCO06-0185 - 0750

R|S|T U] v | W
b2
MCCB —_—— Motor
32 380—460V
50/60Hz
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4-5 Composition of Main Circuit Terminals

(3) SVC06-0900 - 2500

Opton
~' [DC Reactor [[Brake unitj [DC Reactor
Lﬁ m | rsvpvivy
X | P | Pl X | P | Pl
RIS [T |U|[V[W RISTITTIoTv I w
\MC S }>_§+__$_{ MC %——Jr——{
MCCB R Motor MCCB —_—
Motor
3o 380-460V 3z 380-460V
50/60Hz 50/60Hz
SVCO06-0900 - 1100 SVCO06-1320 - 1850
R S T
\‘\ b EpE:
LT
oo
MCCB )= ——F——
Motor
32 380-460V
50/60Hz
SVCO06-2000 - 2500
4-5-3 External brake resistor selection example
Model External brake resistor (recommended External brake resistor (limit value)
ode
Resistance Capacity[11 Resistance Capacity 11
SVC06-0015:T4 32002 or more 200W 19@ or more 300W
SVC06-0022:14 16QQ or more 400W 13@ or more 500W
SVC06-0040:T4 120 or more 600W 8Q or more 800w
SVC06-0055:14 80Q or more 800W 52 or more 1100W
SVC06-0075:14 60Q or more 1000W 38 or more 1500W
SVCO06-0110:14 40Q or more 1500w 32 or more 1800W
SVC06-0150:14 40Q or more 1500w 32 or more 1800W

*1 In this example, the maximumduty cycle of the brake resistor is assumed to be 10% ED.
As shown in the example, to protect the brake redisr, F1115 (utilization rate of brake resistor) sh#l be set at 10%
ED or less. When % ED needs to be set above 10 %, Bearesistor capacity should be increased proporticelly.
Example) When setting 20 % ED, the capacity shouldébdoubled.
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4-5 Composition of Main Circuit Terminals

4-5-4 Capacities of MCCB and MC and Wire Size

MC (Electromagneti¢ Main circuit
contactor)
MCCB Recommended wire size [mMm
(Leakage )
Model circuit Rated o Tighten| Max.
breaker) Rated | making % Screw ing wire
[A] current | current | |nput wire P a_nd P1 Output wire| § .% diameter| torque | size
[Al wires =S [Nem] | [mm’]
SVCO06-0015E(4 15 7 20 2.0(2.0) 2.0 (2.0) 2.0 (2.0 5.5
SVCO06-0022E[4 20 7 20 2.0 (2.0) 2.0 (2.0) 2.0 (2.0 5.5
SVCO06-0040:C4 30 7 20 3.5(2.0) 3.5(2.0) 2.0(2.0 55 M4 1.2 5.5
SVCO06-0055E4 30 17 32 5.5(2.0) 5.5(2.0 35(2.0 85
SVCO06-0075E(4 50 25 50 5.5(2.0) 5.5(2.0 55(2.00 1§85
SVCO06-0110:C4 60 25 50 8.0 (3.5) 8.0 (3.5 8.0 (3.5) 14 M5 20 1
SVCO06-0150:04 70 32 60 14 (5.5) 14 (5.5) 8.0 (3.5 14 '
SVCO06-0185E(4 75 48 80 14 (5.5) 8.0(55 | 14
SVC06-0220:C4 100 65 100 22 (14 8.0(55 | 14 M6 2.03 22
SVCO06-0300:C4 125 75 135 38 (14) 14 (5.5) 14
SVCO06-0370:C4 150 75 135 |22x2 (22) 22 (8) 22
M6 4.52 60
SVCO06-0450:C4 175 150 200 | 60 (38 22 (14 22
SVCO06-0550:04 225 150 200 | 60 (38 38 (14 22
M8 4.52 60
SVCO06-0750:04 250 150 200 | 60 (38 60 (22) 22
SVCO06-0900:4 250 180 260 | 100 (60) | 150 (60> | 100 (60) | 38
M10 18.0 150
SVCO06-1100:C4 300 180 260 | 150 (60> |150 (100) | 150 (60> | 38
SVCO06-1320:04 350 265 350 |150 (100) |200 (100) |150 (100) | 38
SVCO06-1600:C4 450 400 420 | 200 (150) |325 (150) 200 (100) | 38 80.0 325
SVCO06-1850:04 500 600 660 |250 (150) | 325 (200) |250 (150) | 38
SVC06-2000:C4 600 600 660 |325 (150) 150%x2 | 325 (150) | 60
(2000 M16
SVC06-2200:04 600 600 660 150%2 250%2 150x%2 60 100.0 i
(200 (200 (200 ’
SVCO06-2500:C4 700 600 660 200x2 250%2 200x2 60
(200 (200 (2000

Note 1: The values for wires in the main circuit arefor 600 V IV PVC-insulated wires (60°C) when theriverter ambient
temperature is 40°C. The values in parentheses arerf600 V bridged-polyethylene insulated wires (90°C

Note 2: The maximum wire size indicates the maximurwire cross-sectional area that can be used with thterminal block.

Note 3: If possible, use thick and short conductor®r grounding wire.
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4-6 Composition of Control Circuit Terminals

4-6  Composition of Control Circuit Terminals

4-6-1 Wire size and terminal arrangement

Terminal screw diameter: M3
Recommended wire size 0.75 [fim
Tightening torque: 0.5[Nem]

The arrangement of control circuit terminals ishswn in the following.

+24v1| DN DI2 DI3 | DCM2 | +24V2 | ACM2 | VIF1 | VIF2 | ASG

DI4 DI5 DI6 D17 DI8 |AOUT1|AOUT2| +V VIF3 | ACM1

FA1 FB1 FC1 DCM1 | DO1 DO2 | DO3 | DOE | A+ A- B+ B- I+

e The common end of control circuit terminals shalt be grounded to the earth. In addition, DCM1/DCsha2ll
not be in common use with ACM1/ACM2. (Because thsy insulated with each other).

e Use shielded wires for wiring connected to the cantircuit terminals, and connect one end of thielgling to
each common terminal or dedicated terminal, andeléhe other end open. (refer to 4-3 Terminal cotioe

diagram).

e Do not input the voltage to multifunctional termiséDI1-DI8).
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4-6 Composition of Control Circuit Terminals
4-6-2 Functions of Control Circuit Terminals
Table 4-3 Description of Control Circuit Terminals
Type Tg;r:qlg;l Terminal Name Function Description Rated Specification Notes
DCM1 Diaital sianal Common terminals for digital input and Total
DCM2 cogrjnmongterminals output signals and for +24V1 andcurrent consumed:
+24V2 power supplies 100mA or less
DIl Diglit?l I (1) The functions selected can be sdhput resistor: about
DI2 multifunctional . L
DI3 input terminals through function codes 6.6 k2
Dl4 F1414-F1421. When short-circuited
g:g (2) Input mode and SINK/SOURCEabout DC3-5mA
DI7 can be switched through SW1.
DI8 <SINK connection>
<For
soavi | i SINK connection>
a2 o (1) Signal input “on”
DIt ~DIg by short-circuiting
L | either DCM1 or
Contact i
input | o/rs’é DCM2.
DCM1 - 1SOURCE ! . . g
oowz? 7 (2) Signal input “off
r by opening either
DCM1 or DCM2.
<SINK connection>
: +24V1 i i ? i <For
o +z4vz<‘> 5] SOURCE onnection>
| . .
DI1 ~DI8 ! (1) Signal input “on”
by short-circuiting
either +24V1 or
pemMioG— T +24V?2.
DCM2O——————————¢ . .
| A (2) Signal input “off”
‘ by opening either
+24V1 or
+24V2.
ACM1 Analog signal Common terminals for analog input and
ACM2 common terminals | output signals
Total ACML1 is
Analog signal Shielding layer connected to analp gurrent consumed: interconnected
ASG shield common . g lay 9 00mA or less ]
Analog . signal wire with ACM2
. terminals ;
input internally.
. Connected to a potentiometer of(bk Unable to provide
Analog input 0.3W of above ower suppl
+V potentiometer ; L [C10-14V P PRY

wiring terminal

(It can not be connected to any elem

other than the potentiometer)
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VIF1
VIF2
VIF3

Analog input
terminals

(1) By selecting a function code
corresponding to each function,
current / voltage of the 3 channelg
can be switched separately.

(2) When the frequency setting is

can be determined by setting the
contents of F1002.

(3) When carrying out frequency
setting through voltage input, set
the gain frequency corresponding
to 5V or 10V with voltage input.
When “External analog forward /

reverse run” is selected, set the
gain frequency corresponding to
10V (5+5V) or OV (5-5V) with
external analog value.

(4) When carrying out frequency
setting through current input, set
the gain frequency corresponding
to 20mA.

selected, the current / voltage input

For voltage input:
input resistor: about
34 kQ

Maximum allowable
voltage: DC12V

For current input:
input resistor: about
250 k2

Maximum allowable
current: 30mA

Pulse
input

A+
A-

Pulse power supply
input + side

PG'’s pulse input signal
Open collector / push-pull

Pulse phase A inpu
- side

t A

B+
B_

Pulse phase B inpy
+ side

Pulse phase B inpy

tPG’s pulse input signal (+ side and —
side)
t Open collector / push-pull

- side

input phase

input phase

B
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4-6

Composition of Control Circuit Terminals

Type Terminal | Terminal Function Description Rated Specification | Notes
Symbol Name
+24V1 Power supply (1) Supply DC24V Power supply Please pay full attention to the
> +24V2 output power to the user voltage: DC48V short-circuit of power supply, etcf.
s (2) The common Maximum allowable
? terminal is DCM1 or | overload current: 15(
o) DCM2 mA in total
% (+24V1 and +24V2 are
< the same power supply)

DOE Multifunctional | This terminal is DO1 4 Allowable load: The so-called power-on state
output common DO3 shared common DC48V,50mA means that the open collector
terminal terminal output transistor is ON

- DO1 Multifunctional | (1) Open collector outpuf (conducting state).
a DO2 output (2) Send signals through
‘g‘ DO3 terminals functions selected b
= function codes
g DO1~DO03
DOE
AOUT1 | Analogoutput | (1) Select a output item Signal output: If the output current increases, t
AOUT2 | terminals from F1501 DCO-10V output voltage will decrease. In :[
(AOUT1) or F1504 | Maximum allowable | this case, the signal output can
- (AOUT2) or analog | current: 15mA adjusted using output coefficient
a output.
§ (2) The signal output can
o be adjusted by F1502
S (AOUT1) or F1505
< (AOUT2), and the
output coefficient
varies from O - 20.
(3) This common
terminal is shared by
ACM1 and ACM2.
I+ Current output | (1) The current Current output range: (1) Adjust F1515 so that the
ACM1 terminals proportional to 4-20mA current output under
= output frequency Load resistance: maximum output frequency is
=3 of the inverter passes 5002 or less 20mA or below.
3 through between I+ (2) Please select load resistance
c ACM1 or ACM2 5002 or below.
2 terminals. (4-20mA)
S (2) The current output
coefficient is
adjustable between
0-20 through F1515.

TX1+ RS485 inverter | The terminals are used forCommunication speed (1) TX1+ is interconnected with

TX1- signal sending | sending communication for RS485 full-duplex TX2+ internally.

TX2+ terminals signals by inverter. communication mode} (2) TX1- is interconnected with

Tg TX2- e TX1+ and TX2+ are | 1200-57600bps TX2- internally.
= terminals with the Total length: 500m
ko same function, and sp
s are TX1- and TX2-.
k= When [] If switch SW2 is
£ communicating with | connected, then the
5 several inverters, terminating resistor
E they can be used as | 1002 will be
S other connection connected.
terminals of a
inverter.
RX1+ RS485 inverter] The terminals are used for (1) RX1+ is interconnected witl
RX1- signal receiving| receiving communicatio RX2+ internally.
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RX2+ terminals signals by inverter. (2) RX1- is interconnected with
RX2- * RX1+ and RX2+ arg RX2- internally.

terminals with the|

same function, and sp

are RX1- and RX2-.

When

communicating with

several inverters,

they can be used as

other connection

terminals of a

inverter.

SG RS485 This is a RS485 There is a terminal in each of T
communication | communication common and RX terminals
common terminal.
terminal Connected to SG terminal

of each communication

device.
Contact| FA1 Abnormal (1) These contact outpyt Contact capacity
output | FB1 alarm signal terminals indicate AC250V/0.3A

FC1 output and that the protective Alarm contact setting:
multifunctional function has stopped
contact output the inverter. FA1,2-FC1,2 open

- (2) F1513: Abnormal:
o o ™ multifunctional FA1,2-FC1,2 closed
+—e __&— FBi contact outputs
Fol according to the
relay 1 contact
output setting.

JP1 Upgrade Do not connect anything to this terminal except whpgrading.

jumper
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4-6 Composition of Control Circuit Terminals

4-6-3 Multifunctional Input / Output

The so-called multifunctional input / output medresely assigning various functions to multifunc@brinput /
output terminals through the data selection of fimmccodes.

The multifunctional input / output is divided intbe input terminal of contact input and outputteral of open
collector.

(1) Multifunctional input terminals
Digital multifunctional input terminals DI1 - DI8am be set to any one of the functions by using the
function codes F1414 - F1421 corresponding to warfanctions.
In addition, a multiplexed terminal may have sel&ractions.
When the function code is set to F1414=13, for gaanjog operation can be enabled simply by turnin
the DI1 terminal on.

Table 4-4 Multifunctional input codes

) Input terminal -
Function code No Data range Initial value (symbol)
name
F1414 DI1 1(FR
F1415 DI2 2 (RR)
F1416 DI3 3 (2DF)
F1417 DI4 4 (3DF)
0-255

F1418 DI5 5 (MBS)
F1419 D16 6 (ES)
F1420 DI7 7 (RST)
F1421 DI8 8 (AD2)

® See description of selection functions of the irfeaminals DI1 - DI8 for details.
(2) Multifunctional output terminals
Digital multifunctional output terminals DO1-DO3rc#ée set as the open collector outputs of any éne o

the functions by using the function codes F1509518 corresponding to various functions.

Table 4-5 Multifunctional output codes

Function code Input terminal - .
Data range Initial value (function)
No. name

F1509 DO1 1 (In operation 1)
F1510 DO2 0.99 5 (Frequency matching)

8 (Overload alarm level
F1511 DO3 .

setting

e See description of selection functions of DO1 - D@3details.
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4-6 Composition of Control Circuit Terminals

4-6-4 Control logic switching

Through the switching of switches on the main aanbtroard, multifunctional input terminals DI1 - Di&an be
switched between SINK and SOURCE. When switchiisg, switch SW1 on the main control board.
+  The so-called SINK connection refers to the lodiattwhen curren flows from the signal input ternhinlae
signal will be ON (connected).
For contact input signal, DCM1/DCM2 is a commonntiral.
+  The so-called SOURCE connection refers to the ltdgat when current flows into the signal input tarah, the
signal will be ON (connected).
For contact input signal, +24V1/+24V2 is a commemtinal.

® SINK connection (initial state’

Wiring connection as shown in the figure belt{)

il
|
I

® SOURCE connection / |

it o
= Wiring connection as shown ﬁ

LSOURE | i the figure below i

4-6 Composition of Control Circuit Terminals
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e When the transistor is used for external control ginals, please set and wire transistors of differentypes as

shown in the following table.

Transistor Using internal power supply of the inverter Using external 24V power supply (1)
NPN Type Set SW1 as SINK Unable to connect

PNP Type Set SW1 as SOURCE Set SW1 as SOURCE

! 24v
' 24v ' ?
£ 24v1 | +24V1 “

+24V2

*Please do not connect the inverter’'s power supply-24V1 or +24V2) to the external power supply

Note: Do not switch the switches in power-on state.

4-6-5 Connection of Control Circuit Terminals

Figure 4-1 Connection Diagram of Control Circuit Teeminals
TB2 TB3 TB4

== R =
| FA1 | FB1 | FC1 | | sG |TX1+ | TX1- | TX2+ | TX2—| | SG | RX1+ | RX1- | RX2+ | RX2—| sw2 SW3

v

shield v v
Abnormal alarm/ multifunctional __GND | |_GND | Terminating resistor 2 wire
Contact output 1 , . . . N _ . N itch i
__(Relay 1 contact output) i RS485 inverter signal sending terminal RS485 inverter signal receiving terminal swite Coz;i?,:on
TB1
|Do1 D02 | D03 | DOE|  |powi | Dit | D2 | D13 | Di4 | DI5 | D16 | DI7 | DI8 | omz [ +2avt | w2eve |
Multifunctional output | | | | | | | |
terminal
(open collector) —— — — e .
(For SINK . . . ) User load
connection) Multifunctional input terminal (Max current 150mA in
(no-voltage contact input) total)

T T

L
g @ PG sensor / pulse input below
(open collector/ E—
push pull) Current
I E— P output
= == —= (4~20mA)
Analog output i i —w— [
(DCO~10V) 0~5VOo~10vV s T 71T T
4~20mA i A —w—
Analog input 0~5V,0~ 10V
4~20mA i i
Analog input 0~5V,0~10V
4~20mA
Analog input
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4-6 Composition of Control Circuit Terminals

1) Potentiometer for frequency setting

Please install a %kpotentiometer of 0.3w or above, set the 1st spesguéncy and select the frequency
settings of current and voltage by selecting furciode F1002.

+ Please use shielded wires for wiring, please cdnoee end of the control terminal shield to theekhi
terminal ASG, while leave the other end open.

+ They can be connected to the potentiometer resdgtthe power supply terminal of the potentiomeése
the + V. common terminal.

The + V terminal can not provide power to the ex&is it is not a terminal used for supplying powes a
dedicated terminal used for connecting the spetifi@entiometer.

2) Multifunctional output (open collector output)
The figure below shows an example of using multifional output terminals DO1 to D0O3.

*When using a relay, be sure to install a surge sygpessor (reverse-parallel connected diode).

ol
DO1~DO0O3 | _Q

RY
— MAX
T DC48V

1
|
|
|
|
|
|
|
|
|
A
\/
DOE :

Figure 4-2 Example of using multifunctional output(open collector output)

Note: The maximum output current of the multifunogl output is 50 mA.
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4-6 Composition of Control Circuit Terminals

3) Signal mode switching for emergency stop (multifiowal input ES terminal)

The figure below shows an example of signal switghivhen the multifunctional input terminal is set the
external emergency stop (ES) command.

+ Asignal action is selected using the function cBild13: ES input terminal function.

® When the "normally open" signal is input: F1413=1

ES O— O o©

DCM1
DCM2

TR @ LITITEETE

@® When the "normally closed" signal is input: F1413=2

ES

DCM1
DCM2

:

Figure 4-3 ES terminal signal mode switching
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4-6 Composition of Control Circuit Terminals

4-6-6 Communication function terminal

_tswr |H]
'SOURCE |

1) RS485 communication

The communication control with peripheral devicas be realized by using RS485 communication terimina
block on the following main control board.

+ SW2 is a switch for turning ON / OFF the termingtiresistor. Please set only the farthest termigatin
resistor switch of the inverter to ON. (Factorygee= OFF: terminating resistor OPEN).

.....

Inverter signal receiving end + signal

Inverter signal receiving end - signal > o o o o O
B3

5

Inverter signal sending end + signal l

Inverter signal sending end + signal

Note: Please refer to Description of Communicatiofrunctions for details of the communication functioss.
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4-6 Composition of Control Circuit Terminals

4-6-7 Connection of PG sensor

1) Connection example when the control terminahafn control board is used (open-collector mode)

The power supply of PG
sensor can be supplied b

inverier

Inverter
+24W1 or +24V2
DCMT or DCM2

Phase , "'

pulse A

Phase | B+

pulse B-

*1: Set function code F8109 (PG: PG switching) to
*2: Both phase A pulse and phase B pulse can be.inpu

*3: Please use as shown in the example above wiempower supply of PG sensor is 24V. And, as showthe
connection diagram, using the inverter to provid&/ 2ower supply eliminates the need for an extepwher
supply.

2) Connection example when the control terminal ofmeaintrol board is used (push-pull mode)

Inverter
Voo
24V1 or +24V2 ( ) 5G
Py
o
DCMI or DCM2 C}
A
Phase . aA+(
pulse oV
A_
B
Phase | B+
pulse B- ov

*1:  When the power supply of PG sensor is 24V, itheerter can be used for supplying 24V power t® th
user.
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4-7 Installation and Wiring of Option Board

4-7 Installation and Wiring of Option Board

4-7-1 Overview of Option Board

B 2 option boards can be installed on one inverténeasame time.
2 slots are provided in the inverter, but the shap@ption board may vary between different optimards.
Insert each option board to the specified slot.
And sometimes, combination state of the option h@aay also have impacts on installation and fumstio
See the instruction manual of each option boardiédailed functions of each option board.

4-7-2 Installation method of Option Board

Remove the front cover (upper) before installingeamoving an option board.
After the front cover (lower) has been removed) thg cover toward you while pressing the sunk gart both
sides of the front cover (upper), and the frontesqupper) will be removed.

Option board slot 2 |
(OPT2)

.| ey Option board slot 1
=] e [ (oPTY)
|

R 1]

iy
]

Press the sunk part

When inserting an option board into the slot, chiédke connection of mainframe side connector wfta option
board side connector is firm and reliable.

After the option board has been installed, fixdption board with attached screws (M3).

Shielded wires shall be used for wiring connectetbtminals, with each common terminal connectetti¢oshield.
Wiring shall be carried out according to the instien manual of each option board.

4-7-3 Auxiliary Power Supply Option

Auxiliary power supplies (control circuit power qip) can be used as factory option configuratiom fo
SVC06-0900 and above models. With the auxiliary @osupply board, the control power supply can Ipassely
supplied, alarm display contents can be confirmeuhef the main circuit power supply fails.

-41 -



5.

Operation Panel

5-1

Names and Functions of Parts of the Operationapel

LCD panel part

LED panel part

Display part (LCD)

F1 key F2 key

— LED Panel parts

7-segment monitor

Operating mode display

Quick knob

Monitor mode display

Monitor authorization display

Control authorization toggle key

Drive key

Stop key

Menu / Cancel key

Back key

*The LCD panel may have different configurations eleging on varieties of the inverter.
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5-1 Names and Functions of Parts

5-1-1 LCD display part of the operation panel

The LCD display is a part of the LCD monittm. conjunction with 7-segment monitor, the openatitatus and the
function code settings etc. can be indicated. S2& Jor display contents.

5-1-2 LCD operation part

Key Name Key mark Function Summary
F1 key |E] Switch the LCD display interface to the previouseag
F2 key Switch the LCD display interface to the next page.

*Depending on display contents, sometimes thefetercan not be switched.
*Sometimes the interface displayed automaticallyires to the initial interface due to operationtioa operation panel or alarm.

5-1-3 LED display part

Display Display contents

7-segment monitor | Frequency, output current, speed, load factor manig display, alarm contents, warning contents,
operation error, function code number, functionecedttings and so on.

Monitor mode The unit of numerical values displayed by the 7asegt monitor.

display

Operation mode The operation status of inverter (forward runnirgyerse running, stop, frequency lock).
display

Control Whether the operation command sent from the operatanel is active or not.

authorization display|

5-1-4 LED operation part
(1) Key operation

Key Name Key Mark Function Summary
Drive key e Starts forward or reverse running operation.
Stop key e Stops operation.
® Can be used for releasing alarm signal in alarmitiond
Menu / Cancel — ® |n Status Display mode, changes the Status Digplage to Function Code Displgy
key mode.

® In Function Code Display mode, returns to the m&tate of previous page.

Set key El ® |n Status Display mode, changes contents displapetie 7-segment monitor.
set ® |n Function Code Display mode, confirms the vahjut.

Back key E ® |n Status Display mode, changes display contentiseo7-segment monitor.
Back ® |n Function Code Display mode, returns to the m&ate of previous page.

Control ® Toggles the operation control authorization.

authorization
toggle key

(2) Quick knob operation

Operation Name Operation Indicatign Function Summary
Turning (clockwise) @ The value displayed by 7-segment monitor increases.
Turning @ ) .
) ¥ The value displayed by 7-segment monitor decreases.
(counter-clockwise)
Pressing @ (press) Confirm the value displayed by 7-segment monitor.
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5-2 Switching of Statuses

5-2  Switching of Statuses

The operation panel has two display modes: [S@igEay mode] and [function code display mode], tr@lmodes can
be toggled by pressing the ke.

Table 5-1 7-segment monitor display modes
Display Contents
The inverter status during operation « stop
(such as frequency, output current, speed, loadrfamonitoring display, alarm and
warning contents)
Function code No. and data

Display Mode

Status Display | ¢

Function Code
Display

Version display

4

Function code
display

Status display

i

Status monitor
(Frequency etc.

A
0
@
®
Q
=
o
=)

t[a)s BT

Figure 5-1 Status transition diagram (summary)
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_97_

1. Status display

Power ON

Language select
interface

Display only when

Enter

Language Select
Please Press

function code F2303=(

Language Selec

Status display interface

Notel

Language Select
loupccice |

m——
0
1. English

!

FREQ:
SPD:
VOUT:

Fl:Back F2:Next

Speed Control

20.00Hz OPERA Time: 50h
(sensorless)
1000rpm FIN TEMP: 40C
Operation panel
400v P s

LED FREQ
Fl:Back F2:Next

Fl:Back

Frequency change interface

©) Enter(Long Enter)

Operation panel

@ Enter

Control

Mark Description
Operation starts
Operation stop/ alarm reset

Menu(function code setting) display.”operation cancel

P Set
4 Back

Function code menu.”setting

Function code menu,” setting cancel

Control authorization toggle

CW knob (encoder) clockwise: increase

(PL

\@ ccw  CCW knob (encoder) counter-clockwise:decrease

©)enter

@ Long Enter  Press Long Enter knob (encoder) :derect frequency change

Press Enter knob (encoder) : frequency change / confirm

Function key lireturn to function key from detail interface

Function key 2:enter detail interface

LED display status

XXXXX

@ Long Enter(input directory

authorization

00(flashes| @ Enter

RTREH

©)enter

A else Frequency setling Frequency setting Frequency setting

Error Present: 20.00Hz Present: 20.00Hz Present21.00Hz

FREQ cannot be| target: 20.00Hz target: 21.0(Hz| target: 21.00Hz|

frequency from 0~600H: 0~600H: 0~600H:
operation panel

After 3 secondsauto return

Frequency setting

Frequency setiing

&) cow

Present: 20.00Hz
target: 19.0(Hz
0~600H:

Present19.0(Hz]
target: 19.00Hz
0~600H:

[ 20.00(fiashes} Oew | 20.00(flashes] [ 21.00(flashes]

T-¢-S

wreibelp bulyoums snieis

Seconds after being set by
function code F1607
autoreturn

Frequency setting Frequency setting Frequency setting
Present: 20.00Hz Present: 20.00Hz Present20.0(Hz|
target: 20.00Hz target: 21.0(Hz| target: 21.00Hz|
0~600H: 0~600H: 0~600H:

Frequency setting Frequency setting

Present: 20.00Hz
target: 19.0(H
0~600H:

Present19.0Hz|
target: 19.00Hz|
0~600H:

Seconds after being set by
function code F1607
autoreturn

Operation control

Operation panel

Error

cannot drive by
operation panel

Control
authorization

Error

Error

After 3 secondsauto return

Motor rotaition
direction error

Operal

After 3 secondsauto retumn

©

Note 1: When choosing Chinese version, changeigartterface and press the Set key

n startF
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2. Function code setting (1)

Function code setting |--

Function block selection = - -
Funclloir:“t::::&éeselecllon, B SRt S RREEREEES srecereeee pe { Function block selection interface(selection mode) } T ++++++|_*1 Function code setting-

<  Comoes
Motor Control MoueJ : : Yes

F10 : (F)
: - - Set F2 ;
Foncoozserme |2 Se Basic Funciion % : S
: Speed : ;
F10__ I : : o Back Control(sensorless)
Basic Function «{ Back Motor Control Mode : : No READY
l— . ! : 4(3 Speed(sensor) » set : - Fxxxx Setup
i el :
i 4 'y
P ; : XO0HN
cew ) ©cw [ cew ©Ocw o cew O Oow ; : —Does It Setup?
: F1002 Setpr Baciq M/
0 . Basic Functon : : F1001
FUNCODE SETTING
Back (M/IC
1st Speed Frequency 4
F11 L 55“"‘: a P Set Function Code settint
Start Brake Function| 1

'y
cow & ©cw | Auto return

¢ . : ;
e \® v P : : cew \® ©ow : Error

Confirm error

OK
Operation Error

*Erb

Function code| xoxx EFror “ErC
writing (00000) Er v
=Exxxx

@ I@ : : After 3 seconds auto
w

11
Mo
20:PID

40:V/f Seperate

AUto Tuning
de2

cw return

{FunCl\OnCOde|npulmlerlace(rangelspemalmpudejo}— [ETTTTR. e ; RETURN

 Back

l

Basic Function P set H : F1007 1st frequency
Upeer Frequency present 10001 eting
Limit 5-600H unit:0.01[Hz]
89 : © cwicew P set
: H 0.00
FUNCODE SETTING :
. cew O ©Ocw Lo F2101
F89 P : : Present: 10.00Hz 0.00
Other Function : Basic Function : : target: 20.0Hz|
: 5~600H F1007
. 1st Start of S- oK Present20.0Hz
. shaped ADD/DEC target: 20.00H
cow ® ©cw 0~600HZ
Display update

Il
caw @O  Ocow

SoS

S
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3. Function code setting (2)

O,

FUNCODE SETTING'

P set

- Dispay during copying -

P set

F16__
System Function

System Fi

 Back

Copy Function

F1601

LINV—O

No Function

PE

2:0PE=INV NO Motor

P set

Comlfirm F1601 settin

XXX XXX P set

Eem 00

INV—OPE End

—Does It Setup?

Set]p Backef M/C

Data sending.

PARAM
{
ccw cw

© © o Back ES Error

OPE~INV xxxxx Errror 'E’ 0
Err
X0
Data sending... ( ) \Ert
After 3 seconds aut
return
(Change function codg
display
P set
FIND
System Functi F1602 - Changed code value
Back 0:No Function P set Finding Difference of Search finished i
Changed code < 1:Difference From Factory User Data Between Intial value: xa0000¢
Indication FUNC 2:Difference From User Daf Default Data Current value: xxxxx LAST
<« Back
caw Q| [Ocw
Function code initialization
display
System Funciion]® Set F1604 READY [ |
No Function F1604 SET UP
Data Initialization « Back Linitialize Factory Presets P set Restore to factory | P> Set eror check  |-2K Factory Presets

2:Auto tunning CONST

Invalid

presets
set: Back M/

« Back

Erorr

~Erd
Xxxxx Erorr “Erv
(300xxx)

Auto return after 3
seconds

Initializing «++

o

User Data

Initializing-++

[ oecio I

User Data

Completed

¢S
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4. Function code reading

O

Set
P Set m— — oo

FUN CODE SETT!

F18__
Information
Function

cew ©) ©ecw

Software Version

Inverter Soft Version
UXX.XX

Inverter soft Version
UXX.XX

Software Version Back

P set

» et : peanGein P> Set
FUN CODE SETTI el CONTROL F3301
s . Reading PID1 command
i Reading PID1
Reading PID Back
2 PID1command < XXXXXX PID1 command

control Variable XXXXXX

P set

Ja1deyd

sasnels Jo Buiyonms
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5.

Alarm display and others

©

1 Warning display -

WARNING!

Awarning occurs
(sQ)

Current limit
(X0000)

Warning cancelled

* :
Interlocked with LED

ERROR!

An error occurs

xxxxx Erorr

Auto return after 3 seconds

- Alarm display -

ALARM!

An alarm occurs(LV)

CHECK POINTS

: Alarm contact key ( S

During Zero-servo | Zero speed running i

position control mod

ACTION

ALARM MONITOR

ALARM RESET

Check PS satisfyconditiof

Has Voltage droped?
Any phase failver

Examine/lmprove PS
condition

FREQ  xwoxxxHz
VDG xxxV

STOP key

End of zero speed

LED interlocked
Notel

[1 Note 1: The display during zero speed operatiguosition control mode or zero servo mode.

¢S
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5-2  Switching of Statuses

5-2-2 LCD display under various statuses

An Example of LCD Interface in Status Display Mode

Status Display Interface
This interface shows the LCD conditions in theugatisplay of operation panel.
This interface has 3 pages of screen which camiiered by F1 and F2 function keys.
Specific operation method is introduced by the eotg on the bottom line.

1. Monitor display

FREDQ 50.00H g

l o u t : 1 2 . 4 A / Display values set by F2303—F2305
j‘ d respectively

S P D 1500r pm

F1 :Back F2 :Nex't

2. Control mode / control authorization display

Motor controlmode
V/f control mode

WV /f Contr ol

Operation p an e I, /_Operationcommand selected
LED :{FREQ [H z] N
- T Previous
F1:Bagck F 2 : Next Display the contents of values
displayed by the 7-segment

3. Inverter status display

0O PERA T ime: 3 00 h

F in TEMP 4 8 °C

Inverter’stotal running

F1 : B ack F 2 : N |Previous
time and radiator temperature

Alarm interface (e.g. OCA alarm)
After the alarm of inverter has stopped, the alaame is displayed on the 7-segment monitor, and r@&face
also shows the alarm contents at the same timeisttthe alarm interface.
The interface can be switched by function keys id. B2, and can also be switched to the displayfate of alarm
handling method.

Title of the message in display
ALARM Y

Messages including alarm name and
alarm cancelling method etc.(3% 1)

F1:Back F2:N&ex:t

[11: These messages can be freely switched throughdrE2n

The display contents are shown in the table below

Message title Message Display Contents
ALARM ! Alarm name
Check items Check items for cancelling alarm
Countermeasures | Example handled
indicated
Key parameters at | The inverter’s status when an alarm
alarm status occurs
Alarm cancelling | Alarm releasing method
method
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5-2 Switching of Statuses

An Example of LCD Interface in Function Code Displyy Mode

Function block selection interface

F10_ _ \ The No. and name of function
i block selected

: The function block No. is displayed in 7-segmeanitor.

Function Code Selection Interface (selection mode:.g. F1001)

FUNCTI ON

‘M o t o r control M

K 4 The name of function code
selected

*The function code No. is displayed in 7-segmentitoo.

Function code setting

Selection mode (display set value) Range mode (display set value)
* The value set is displayed in 7-segment monitor. *The value set is displayed in 7-segment
monitor.

F1 1 1 t uning
Currentvalue
of function code
4.0 ePerate )
Newly set value
F2
Detailed
A ut o T uning M o d e . H
explanation
of selected
1 . 0 01 H 2z
item
A

*: For use in applications where the title occugidimes or above through function code.

Confirming the settings

Setting confirmation
message

For use in applications where confirmation imagpliiys when confirming through function code arelgét value.
*The confirmation message may vary depending orftthetion code.
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5-3 Status Display Mode

5-3  Status Display Mode

In status display mode, inverter status monitoralgrm display, setting of output frequency andrafpens such as
running and stop of inverter can be implemented.

5-3-1 Version display

Shortly after the power-on of the equipment, thitvere version of inverter will be displayed on &gsent monitor.
The following is: display example for software viers VER 1.00.
mn mr

NN ]

If, for some reason, the host can not communicé#te thve operation panel when connected to the paiver7-segment
monitor will display the software version of theepgtion panel. Now the monitor diSplaPXXXX

5-3-2 Inverter status mode

The inverter status mode will be displayed.

In the operation mode display, various operaticth top states of the inverter are displayed.

Table 5-2 Display contents of operation mode

Operation Status Display Contents
Stopped ® REV
® FWD
Forward running ® REV
O FWD
Deceleration to stop from ® REV
forward run © FWD

Forward run waiting
DC braking (forward)

Reverse running O REV

® FWD
Deceleration to stop from © REV
reverse run ® FWD

Reverse run waiting
DC braking (reverse)

Frequency locking O REV

O FWD
Position control running © REV
(Zero-servo running) © FWD

O Lit © Flashing® Unlit
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5-3 Status Display Mode

Monitor mode display refers to the contents dispthgn the 7-segment monitor

Table 5-3 Display contents of monitor mode

Display Contents Unit Display Contents Display of 7-segment Monitor
Frequency Hz OHz @A @rpm @% @M Running: the lit lamp indicates output
frequency
Stopped: the flashing lamp indicates set
frequency
Output current A OHz OA @rpm @% @M Running: the lit lamp indicates output curre
Stopped: the flashing lamp indicates 0.0
Speed rpm OHz @A Orpm @% @M Running: the lit lamp indicates speed (*1)

Stopped: the flashing lamp indicates sp4g
(*1)

bed

Load factor % OHz @A @rpm O% @M Running: the lit lamp indicates load factor
Stopped: the flashing lamp indicates 0.0

Status monitor - OHz @A @rpm @®% OM Running: the lit lamp indicates the value

display selected by F1202

(No unit) Stopped: the flashing lamp indicates the val

ue

selected by F1202

O Lit © Flashing @ Unlit

*1 Depending on the motor control modes, the disptantents may be somewhat different. The disptayents are as shown in

Table 5-4
Table 5-4 Display contents of speed
Motor control mode Running Stopped
Sensorless vector control Estimated speed of motor 0
Others Detecting speed of PG sensor Detecting speed of PG sensor
(VIf, vector etc)

During the inverter’s status monitoring displaysgay contents of 7-segment monitor are shiftedyetime when

the (<] (Back) key o[>]

Back

function codes. See the function code F1201 in [e8cription of Functions] for details.

Key

Switch action

£l

Back

frequency— ...

Display in order of: frequency» output current> speed— load factor— status monitor display-

(=]

Set

frequency— ...

Display in order of: frequency» status monitor display» load factor— speed— output current—

-B53 -
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5-3 Status Display Mode

During selection of an operation command from atemmal terminal or from communication through thdtion
code, as th(g] key is pressed, running operagiarbe carried out instantly by the operation panel.

Each time th{g] key is pressed, the [operationncand from the operation panel] and the [operatiomroand
from an external terminal or communication] will imerchanged.

Control authorization is indicated by a lit lampevt the running operation is controlled by operapianel.

Table 5-5 Control authorization displays

Operation Command Control authorization display
Operation Panel O
External terminal [ )
communication

O Lit © Flashing® Unlit

*See the function code F1101 in [7EBscription of Functiorjgor details of the operation command from an exdéterminal /
operation command from communication.
*Sometimes this function is not available if sebiigh the inverter’s function code.

5-3-3 Alarm display

When the alarm has stopped, the type of alarmbgillisplayed on the 7-segment monitor of the irveAt this point,
the monitor mode displays that all the LEDs arsHiag. See [8-4 Alarm Status] for the details afad display.

Display Contents Monitor mode display 7-segment

Monitor

Displays

Alarm display OHz OA Orpm ©% OM The type of an
alarm is

indicated by the
lit lamp

O Lit © Flashing @ Unlit
*During alarm display, the display on 7-segment itmrcan not be switched even by pressigl kelgl key.

*During alarm display, pressinE=J key can switch current display to function codgptily mode.
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5-3 Status Display Mode

5-3-4 Frequency input
The frequency setting of the inverter can be ifputising the quick knob with one of the followirga methods.

(1) Frequency setting A

Turn the quick knob, and press when the requireduency is obtained, thus the frequency is changed.
This is the method of frequency setting A.

This is an effective method for setting a desiredj@iency.
Cancellation can be made during frequency setting.

In status monitor display, the method of frequesejting A can be used either during in running or
stopping stopped state of the equipment.

This method can not be used during alarm display.

Operation example: changing from 5 Hz to 50 Hz

Operation Display Description
mnr Display of status monitor
Euu or SDD (frequency display)

Press the quick knob, and the

® (press) SBB ggrrlent sdet frequency will be

isplaye

Y/ I | 1 Turn the quick knob, and the valug

@ 500 = 501 = 502 ... displayed will increase or decrease.
Quickly turn the knob, and the

@ SBE = EBE = _[]BE = displayed digit number of increase

or decrease will be changed.

Y Aann The frequency desired will be
@ 5000 displayed. ([11)
Press thelg| key or quick knob,
@ or then the set value will be stored ag a
® (press) new frequency value.
mnr [ i i
5000 or And the interface will return to

status monitor display mode. If th|s
is done during running operatioh
then the output frequency will staft
to change to the newly set value.

[0 -Li ‘Bri iodi ¢ : i
Suuu :Lit SSBB :Brightness periodically change~ : Flashing

*1 If it is not necessary to set frequency, pr[=} key or key to return to the status monitspthy mode.
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(2) Frequency setting B

5-3 Status Display Mode

Frequency setting B is a method for changing fraquéy dialing the quick knob each time.

This is an effective method for fine-tuning of et frequency during observation of the load comatt

In status monitor display, this method can be @s#gkr in running or stopped state of the equipment

This method can not be used during alarm display.

Operation example: changing the frequency from 5 Hzo 50 Hz

Operation Display Description
SBB or SDD Display of status monitor (frequency display)
Press the quick knob, and the current set frequesit
@ (long press) | G]f] be displaygd e

©

Turn the quick knob, and the value displayed Will
increase or decrease. The frequency changed bngu
the quick knob will be stored immediately as a n
frequency value. If this is done during runni
operation, then the output frequency will starti@ange
to the newly set value.

©

1=}

Quickly turn the knob, and the displayed digit niem
of increase or decrease will be changed.

©

The frequency desired is reached.

or
(press)

Set

O

=

Press the=" key or quick knob, then the displdy
screen will return to status monitor display. Alsoe
display screen will return to the status monitasptiy
if the quick knob is not operated in seconds (* 1).

(*2)

MO L
51_11_H_1 Lt

. Brightness periodically chan
5000 - B periodically changiSiBl

. Flashing

*1  Under no-operation condition, the time before tlisplay screen returns to status display carhbeged through function
codes, see the contents of function code F1607-h[Description of Functions].

*2  Although the display can be switched back togtedus monitor display througgl

frequency is still active.
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5-4 Function code display mode

5-4  Function code display mode
Function code display mode can be used to setuafimctions of inverter.

5-4-1 Status transition diagram
7-segment monitor Function block Function code Setting input
display selection selection ginp
O/ O/
Status ol =
display F10__ F1001 1
2/0 o 8g 4 *6 ;
= © = = ©
Y Y \ Cancel /E Y \
F1 Flo02 || - 2
<« O <«
A set A A
( Vi Vi
© © ©
A A A
- >
FO1__ F1002 |, 41

Figure 5-2 Function code display mode transition digram
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5-4 Function code display mode

5-4-2 Basic operation

The basic operation is used for changing the vaf@function code.

Operation example: setting F1414=10

Operation Display Description
mrr 1 i i i
EI_M_H_J or Euuu Display of status monitor (frequency display)
] F I'B Pressing thigz]  key shows the function block sieliect
y, M I | Turn the quick knob, then the function block numbeit
@ FIO__sF 1L _sFie__s. change accordingly.
V. Select the target function module.
© Fl4__ J
@ or F IL’I‘I | Press th(—:lgI (Seb key or quick knob, then the selectgd
17U i i i

@ (press function code will be displayed
y, By turning the quick knob, you can select the tafgection
@ F I”_’ I”_I code.

@ or Press thelg| (Sed key or quick knob, and the set value
® (press function code will be displayed.

@ 1M i i
@ I Turn the quick knob, and select the new settings
> F IIL’ I”'I Press thelg| (Sed key to confirm the new setting, and the
* display screen will return to function code selecti( [11)
@ or I: 'lLi P_ress thegl (Set_) key or &= kgy, and the display scregn
- will return to function code selection.
o mrm e £l i
@ or EI_M_H_J or Euuu Press the= (Seb key or. key, and the display scregn

will return to status monitor mode.
*1 If a new value is not required, the display tenswitched back to the function code selectioerfate through [«] (Back)
key or key.
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5-4 Function code display mode

5-4-3 Confirming operation

For some function codes, operation needs to bemérmed to prevent data rewriting due to misoperat

Operation example: setting F1001=10

Operation | Display Description
1 i i i
EBBB or Euuu Display of status monitor (frequency display)
— N Press th¢es key, the screen will display functidock
Fi0-_ selection
y, F N By turning the quick knob, you can select the tafgection
S L module.
@ or F ezl Press@(Set)key or quick knob, then the function code wjill
@ (press iy i be displayed on display screen.
( F I'BD ’, Turn the quick knob to select the target functiode
@ or I Press thelg| (Sed key or quick knob, then the set value
@(press) ! function code will be displayed on display screen.
( I’D Turn the quick knob to select the new setting
,’D Pressed th(@(set) key, then the set value ar’. ERdY
@ will be alternately displayed, suggesting that gedting is
rEHd'j being confirmed(( 1)
Press thegI (Seb key again to confirm the new setting, ahd
@ F I’DD ,’ the display will return to function code selectionerface.
(1
=] or F IID Press thegl (Back key or key, and the display wil
= - return to function block selection interface.
©or BBB EBBH Press thegI (Back) key or key, and the display wil
o or return to status monitor mode interface.

*1 During alternate display period, if it is dedlrto interrupt input as any mistake in operatiofoisnd, operate the (Back) key
[=] or key to return the display to the functiatle selection state.
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5-4-4 Signed operation

5-4  Function code display mod

e

For some function codes, they can be set with gatoataining signs (polarity).

Operation example: setting F1503=-5.0

Operation Display Description
[ 1 i i i
EI_M_H_J or Euuu Display of status monitor (frequency display)
— I Pres{ey] key, then the screen will display functidack
- - selection interface

©

Turn the quick knob to select the target functicrdmre.

=

will return to status monitor mode interface.

= Of cAol Press the=" (Seb key or quick knob, then the function cogle
(50 | selection will be displayed
@ (press yed.
p : :
@ ;5 83 Turn the quick knob to select the target functiode
@ or aln] Press thelg| (Seb key or quick knob, then the set value
o i i i
@ (press function code will be displayed.
Turn the quick knob to select the new setting, Hredsign
© -5 will be displayed only Whe’q it is negative. (If thalue is +
5.0, it will be displayed 55;_,)
> F }5 r‘l3 Press thelg| (Sed key to confirm the new setting, and the
* - display will return to function code selection irisee. (*1)
= or F :5 Press thegI (Back> key or key, and the display wil
= ol 1J_ _ . .
return to function block selection interface.
oni/] rnr @ . .
@ or EBBB or Euuu Press the= (Back) key or =) key again, and the displgy

*1 Please press(q) key to return to thetion code selection interface.
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5-5 Special functions

5-5 Special functions

5-5-1 Copy function operation

The so-called copy function is the function whicdnsfers the function code data to other invedées transferring
the function code data from one inverter side todheration panel.

The copy function is an effective function whergesal inverters need to be set with the same fanatode data.

Only 1 inverter is set, while other inverters cdsoareceive the same function code data, thus dhee Sunction
code setting can be easily implemented.

[J The copy function can be implemented only whenittiverter stops working. Therefore, this operasball be carried out
after the inverter has been stopped.

Operation example: copying from the inverter to theoperation panel

Operation Display Description
F }EB jl Select function code F1610 (copy function)
@ or Presslglwe (Seb key or quick knob, then the set value
@ (press) [ function code will be displayed.

Turn the quick knob to select 1
@ { When F1601 = 1, the current value of the functiodecdatal
will be transferred to the operation panell)

Press th{®] (Set) key to start transferring datad A
o S5End

flashing 5knd is displayed on 7-segment monitor.
After transfer is F ,6;—, | When data transfer is completed, the display vatum to
completed i function code selection interface.
*1: When the value is set to 2 or 3, then the sa@dents of the operation panel will be transfiétethe inverter.
And then, aflashing‘u_RD' will be displayed on 7-segment monitor.

See the contents of function code F1601 in [7-3cByeton of Functions] for detailed description tfe function and its
operation method.
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5-5 Special functions

5-5-2 Changed code display operation

Considering current function code data may be wiffefrom the factory presets of product or the'ssaitial value,
the function for displaying a changed function cadd its data.

This is an effective function for inquiring the fifence between current function code and prodémt®sry preset
or the user initial value.

Confirmation of maintenance and other function sockn be easily achieved by this function.

Operation example: displaying difference with prethifactory preset data

Operation Display Description
F IEDE Select function code F1602 (changed code displagtion)
] or Pres{>] (Set) key or quick knob, then the set valfi¢
~ B function code will be displayed.
@(press)

Turn the quick knob to select 1

@ ! If F1602 = 1, the current function code data will tbmpared
with the factory preset function code data.

Press th[»] (Set) key to start searching the nuroba

function ¢0de which has been changed and is diffdrem

the factory preset function code data. While thecfion is

searching, a flashing will be displayed on
7-segment monitor.

After searching, the changed function code stéatshing on
display screen.

If there is no changed function code, a flash will
be displayed on screen.

o F ind

After searching | [EhO 0 or

y, If there are more than one changed function caitiey, can
@ m or be switched by adjusting the quick knob.
=] Or Press the[»] (Set) key or quick knob, then thevakte of
= function code will be displayed flashing.
@(press) m
Press th[«] (Set) key key to return to thanged
@ or m function cde (flashing display state).

ich Press the[<] (Set) key key to return to fiomctode
@ or [ F !Eue selection interface.

See the contents of function code F1602 in [7-3cBeton of Functions] for detailed description tife function and its
operation method.
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5-5 Special functions

5-5-3

The inverter’s function code settings can be retdro factory presets through this function.

Function code initialization operation

Inverter’s initial value can be set to the factprgset or the data determined by the user (i.a!suisgtial value).

Also, the initial value can be selected betweenfélotory presets and the user’s initial value. Bttisg the user’s
initial value, the function code data can be ititzd to the user’s initial value even if it is oweitten for some
reason, allowing for resetting the function codéhimi a minimum range.

Operation example: recovering to the factory pseset

Operation Display Description
F ,E I_”'I Select function code F1604 (data initialization)
1oy
] Press th{»] (Set) key or quick knob, then thevakte of
= n function coae will be displayed
U played.
@ (press)

Turn the quick knob to select 1
If F1604 = 1, all the function code data will reeovto the
factory presets

’l Pressed th(lgl (Set) key, then the set value rEAdY
=] will be alternately displayed, suggesting that Hedtings is

) FEHC“_'I being confirmed# 1)

© |

Press the[»] (Set) key to start initialization loé function

Set

code. During initialization, a fIashinL, will be
displayed on 7-segment monitor.

After
initialization

F 1604

When initialization is completed, the interface lwéturn to
function code selection.

*1: In the alternate display, if an operation eroxcurs and it is hoped to interrupt input, thbee interface can be
returned to the function code selection state legging the [«] (Back) key key.

See the contents of function code F1604 in [7-3cBeson of Functions] for detailed description thie function
and its operation method.
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5-5 Special functions

5-5-4 Alarm contents reading operation
Alarm history record display is a function for deying alarms occurred in the past.

The latest 5 alarms will be recorded. If a newralaccurs, then the first alarm will be deleted.

Operation example: reading alarm contents

Operation Display Description
F IB”S Select function code F1805 (alarm contents reading)
gy
] or Press th‘lgl (Set) key or quick knob, then the skievof
~ n function code will be displayed.
© -
(press)
@ | Turn the quick knob to select 1, then if F1805 thk alarm
N ! contents will be read.
| Press th{>] (Set) key to execute the alarm redAdmmrion.
o I Alarm history record number and alarm cont XXXXX are
= XXXXX E CI alternately displayed, anFn4  will be displayéthere is
or £11 no alarm record.
E’ Turn the quick knob, the alarm displayed will beftsd
/@ : continually. In alarm history record, the alarm lwithe
S XXXXX or Frd smallest number is the latest alarm.
Press the (Set) ke[«] key, then the interfadll
Menu/| n Back .
@ or u return to function codé value setting.
— Talm] Press the (Set) key@ key to return to fienccode
@ or F IBUS selection interface.

When the set function code F1805 = 9, then theratastory record can be deleted.
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5-5 Special functions

5-5-5 Alarm status confirmation operation
Alarm status confirmation is a function for displaythe inverter’s status when an alarm occurs.

It can be used to confirm the latest 5 alarm sestukrough function codes F1806 - F1810. If a nannaoccurs,
then the first alarm will be deleted. F1806 is lttest alarm, while the F1810 is the first alarm.

Operation example: Confirming the inverter statugmthe latest alarm occurs

Operation Display Description
F IB”E Select function code F1806 (alarm status confiromjti
1oy
| Pres(»] (Set) key, then the alarm n@gyyeyy and f; yp
O] HLIE ‘:”:, indicating display of [alarm name] will be displalye
= alternately. The £,4 will be displayed if the atestatus is
YYYYY or End not recorded.
After the alarm has been stored, turn the quickokiooswitch
XXXXX the contents displayed. Now, the detonat XXX XX (01)
@
\@ YYYYY E d and the valueYYYYY (012) when alarm occurred will be
or LI displayed
Press[«Je (Set) key key, then the interfaifler@turn to
Monu/| n
@ or u function code setting.
= 0on Press thd«] (Set) key key to return to fiamctode
@ or F 1BUG selection Interface.

If the function code is set to F1805 = 9, alarnords will be eliminated. At this time, all the alarecords from
F1806 to F1810 will be deleted.

*1: The denotations are shown in the table below

Denotation Meaning Unit
HLEYP Alarm  name -
F,—E Output frequency Hz
IDU Output current A
LIDU Output voltage \Vi
ud[ DC voltage \Y
P Output power kw
f: Radiator temperature O

*2:  The value displayed indicates the inverter sthefere occurrence of an alarm. Therefore, if amalis caused by
transient over-current or over-voltage, the stovetlie is somewhat different from the current vatwevoltage
value at the occurrence of the alarm (factors caualiarm).
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5-5 Special functions

5-5-6 7-segment monitor display list

Monitor display Description
I ,I: During initialization, the data is displayed flasi
Imn ,{: ‘_—[ During initialization of user data, the data isplisyed flashing.

CIEE Id During confirmation of user data, the data is digpHd flashing.

,—EHd’j The detonation indicates the need for reconfirmmatiperation using function code

I: II'IEI It_ is displayed flashing du_ring search of the fumetcode, of which the user data |is
discrepant from default settings.

SE,—,d It is displayed flashing during transfer of the tiomction code data to operation panel.

,—EHC[ It is displayed flashing during transfer of the m®n panel function code data to host.

EI’ICI' It is displayed flash.ing when the desired data mainbe found through the function cogle
search and alarm history record.

FlinE Indicates auto tuning

EEI‘D Indicates zero speed running (in position controtienor zero-servo running).

* In addition to the above, alarms, warnings, esretc. are also displayed on 7-segment monitorCBegter 8 for details of these
contents.
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5-6 Connecting operation panel with extension caél

5-6  Connecting operation panel with extension cable

If the operation panel is connected to invertehviite extension cable, then the operation panebeanstalled in
other instrument frame. (See Chapter 12: outsiee af 12-2 Operation Panel for installation operingwing).
The extension cable length shall not be more thlan/nd use a standard 8-pin direct plug-in cablah{lends of

RJ45 type) which is shielded and available fromkatfor connection.
Note: Please do not connect devices other thamatiperpanel, such as the computer network cable @mnnecting to other

devices may lead to damage to inverter or the aindalevice.

Goods available from market:
Shielded standard 8-pin direct plug-in
cable (both ends of RJ45 type)

Insert here

Operation panel (back) Host side

Figure 5-3 Usage of extension cable
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6. Operation

Wiring shall not be made after connecting to powesupply.

Failure to observe this warning may result in peadnjury, fire or electric shock.
Before undertaking the work, safety notes must behecked.

Failure to observe this warning may result in peasanjury or fire.

Grounding of the inverter and motor must be carefuly implemented.

Failure to observe this warning may result in electhock or fire.

Please install the cover of the inverter before carecting the power.

Do not remove the cover when it is powered on.

Works such as maintenance inspection and replacemieof parts etc. can only be carried out by
professional maintenance personnel.

Failure to observe this warning may result in elechock or personal injury.
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6 —1 Operation steps

6-1 Operation steps

The following flowchart shows all the operationpstdefore and after operation of the inverter.

Please follow the following flow chart to carry dest run.

Prepration starts

Set up installation wiring
inspection before powe
input

Inspection after power
input

Rated settings
F1320

~

otor control mode,

F1001=2,4 without speed
sensor(select speed control or tofgue
control)

F1001=3,6 with a speed
sensor (select speed control

F1001=1 V/f control or torque control)

Basic function setting Basic function setting Basic function setting

Control mode with

V/f control mode Sensorless control moqe sensor
|
F2007=1,2 Auto tuning -}
Auto torque boot F1001

F2007=0 Control terminal use

External comman

External control

Operation panel settinp terminal setting

Control terminal use

Frequency commang

External control

Operation panel settinp terminal setting

-

Test run

Application
function setting

Preparation ends

Figure 6-1 Operation step flow
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6-2 Testrun

6-2 Testrun

6-2-1 Confirmation before power input

@ Please check the following items after installatigring and other works and before power-on.

Table 6-1 Confirmation items before power input
Item Content

Power supply voltage |® If the power supply voltage coincides with the itee's capacity and voltage.
confirmation

Main wiring confirmation If the connection of input wirings R, S and T isreat.
If the connection of output wirings U, V and W witle motor’s U, V and W is correct
If grounding of the ground terminals of invertedanotor is reliable.

If there is any place where short-circuit is causeaviring debris.

If there is any short-circuit or grounding placeoitput end or sequence circuit.

Control wiring

o
o
°
°
® |[f there is any loose screw or connection terminal.
[ ]
® |f wiring of control terminals is correct.

[ ]

confirmation

If the control signal is in OFF (disconnected) stat

6-2-2 Confirmation after power input

@ If it is confirmed that there is no problem befthe power supply input, connect to the power supphd then
check the following:

Table 6-2 Confirmation items after power input
Item Content

Status of operation After the display of software version,
panel check if the operation panel status is as showherfigure below.(*1)

1 M

pm
A

When the LED panel displays “ GDD ”

stopped state, and 7-segment monitor shows atlithits represent of numerical values gre
flashing, indicating the equipment is stopped.

Fan drive status If the cooling fan at the top of inverter hostrisstopped state.

(Note) Do not drive the fan immediately after powugut.
Because it is subject to temperature control, if designated temperature [is
exceeded, the fan will run.

*  Setting the function code F1318 (Fan ON / OFF)will make the fan ON all the timdg,
i.e., the fan will fun all the time.

*1: In a LCD application, display indicates languagdection.
If the quick knob@ is pressed, the languagewidit be displayed. Therefore use the quick knolzhoose and presE]

key to confirm. '
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6-2 Test run

6-2-3
Carry

Basic setting (1)

out setting after the basic operation settimgve been confirmed.

The selection of rated values can be made by siwgahrough the following function code.

Table 6-3 Basic function (1)

Function Name Overload Maximum Remarks
code capacity frequency
F1320 Rating 1: Mode A 150%1min 600Hz Used for setting the rated
selection (Heavy overload ) values of inverter
2: Mode B 120%21 min 240Hz
(Light overload )

If the function code is set to 2, but the overlea@acity is reduced even though the value hasarerkby one, .See

Stand

6-2-4

ard Specifications in Chapter 11 for details.

Motor control setting

Please refer to the function code F1001 to setd#®red motor control mode as the inverter haghall motor
control modes shown in the following table.

Table 6-4 Motor control mode

Function
code Control mode Speed sensor Basic control mode Remarks
F1001 Yes / No
V/f control V/f control Torque boost
Speed control Vector control
Torque control No Vector control
40 V « f separation V/f control
control
Speed control Vector control
Torque control Ves Vector control
Position control Vector control Some are optional
functions
Table 6-5 Auto torque boost
Function code Name Settings Remarks
F2007 Auto torque boost 0: No
1: Voltage compensation
2: Slip compensation
(1) VI/f control
The set V (voltage) / f (frequency) is a constamttool output for making the motor operate.
(2) Sensorless control (speed, torque)
The so-called speed sensorless control mode, igde ihat controls always at a constant speed ntemat
what the state of the load is, and also a contrmilanthat can generate high torque at a low frequenc
range.
(3) V. fseparation control
A function which can set the inverter’s output agke independently. This control mode is also afV /
control mode. According to V « f separation seleatiits separation mode can be divided into two esod
complete separation and V « f Separate control.
(4) Sensor control (speed, torque and position)

By feeding back the pulse signal sent by pulse g¢oe (PG) from the motor to inverter, the motor’s
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position and speed can be measured. This enalglegphécision speed control, torque control andtjmrsi
control.
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6-2 Testrun

(5) Auto torque boost control
The inverter is provided with voltage compensafiamction and slip compensation function. The foriiser
used for auto-regulating the inverter output vadtaghile the latter is used for slip frequency cemgation
based on the load.
Use F2007 to select the above functions.

6-2-5 Basic setting (2)

Please follow the operation steps to set the faligvfunction codes.

Table 6-6 Basic function (2)

Function Name Content Remarks
Code
F1005 Base voltage 200V Series 0: no AVR, 50-240V Please check the
400V Series 0: no AVR, 50-460V rated voltage
F1006 Reference frequency | 0.1-600Hz
F1007 Upper frequency limit | 5-600Hz
F1009 Carrier frequency 0-130
F1101 Operation commandl. Operation Panel
selection 2. External terminal
3. Communication
F1110 Motor rotation direction 1: Forward, 2: Reverse
F1701 Output current limiting Mode A (heavy load) 0: no function 50—200
function Mode B (light load) 0: no function 50—150
F1702 Electric thermistor 0: No function 20-105%

¥ Please confirm the factory presets which can bagat only when the need for change really exists.

6-2-6 Motor parameter auto tuning

The so-called auto tuning mode is a function wradktomatically measures the parameters of the cteheaotor
which will be stored to the inverter’s memory.

This function is a useful function when it is hopedimplement vector control and auto torque cdntvibh the
motor parameters not fully known. It is also a uséfinction when it is hoped to implement speedtedrand
torque control if the distance between the inveattet motor is more than 30m.

<For F1001=10, 11 (Motor parameter auto tuning)>
+ The auto tuning function has two modes for selactio

Table 6-7 Auto tuning mode
Function Code F1001 Function Motor Parameters Remarks

10 Auto tuning mode 1: Measure | Primary resistance R1 For cases where the motpr
when the motor shaft is fixed | Secondary resistance R2 | can not operate
Leakage inductance |

Excitation inductance M

11 Auto tuning mode 2: MeasurePrimary resistance R1 For cases where the motpr
when the motor is operating Secondary resistance R2 | can operate
Self-inductance L

Excitation current I.
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Before setting the above auto tuning, set the fohg function codes in order.

Table 6-8 Auto tuning setting

Function Code Content Settings Remarks
F5001 Motor poles, voltage, and | XYZZZ See the following
capacity X: Polarity, Y : Rated voltage description for details.
Z: Motor capacity *1
F5002 Motor current rating 30 — 110% of the inverter
current rating (0.1A stepping)
F5003 Motor frequency rating 10 — 600 Hz
F5004 Motor speed rating 0 -24000 rpm (1rpm stepping)
F5005 Motor insulation type 1: Type A
2: Type E
3: Type B
4: Type F
5: Type H
F5006 The motor’s rated voltage 0: Use function code F 5001
during auto tuning of motof Selected voltage
parameters 100 -460
(the voltage of F 5001 is inactive)
F5007 Rated motor slip 0-50%

*If motor parameters are known, please enter tmarpaters into the following function codes.

F 5009 Motor’s primary resistanc@ pr mQ)
F 5010 Motor’s secondary resistan€edr mQ)
F 5011 Motor’s primary inductance (mH)

F 5012 Motor’s secondary inductance (mH)
F 5013 Motor’s mutual inductance (mH)

F 5014 Motor’s excitation current (A)

F 5015 Motor inertia (kgR)

F 5016 Load inertia ratio
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[Motor parameter auto tuning steps]
(1) Setting of motor ratings
Set all the motor ratings into function codes F560F5005 correctly.
Pressfez]  key to display function codes
Turn the quick knob to select F5001
Presslgl (Set) key to input numerical values.
After input, press th@ (Set) key again to confir
Set function codes F5002 — F5005 in order in tieesway.

(D F5001 Motor poles, voltage, and capacity
® The configurable values and contents denoted aiialaws.
1) Number of poles: 2 — 8 (4 types).
N 4« | e | 8 |

2) Rated voltage: the setting range of rated voltagkenoted by serial numbers. Unit: [V].

No. 1 2 3 4 5 6 7 8
Corresponding rated 200 220 230 380 400 415 440 46(
voltage
3) Motor capacitor: the setting range of motor caadit denoted as follows. Unit: [kKW].

0.37 0.4 0.55 0.75 1.1 1.5 [12.2
3.0 3.7 4.0 [15.5 7.5 11.0 15.0
185 22.0 30.0 37.0 45.0 55.0 75.0
90.0 110 132 160 185 200 220
250 280 315 355

The symbol indicates a space.

Example) When using a motor of 4 poles, 220V, 2.2KW 7-segment monitor displays the following:
4o 22

Operation example) in case where a motor of 4 p@@g8V, 2.2KW is used, operation for changing thed

voltage is as follows:

4y o—Hee—— M

Note: During vector control and auto torque boasttl, standard values of various control constargcessary for
inverter control need to be obtained from the sg#tiof the function code, thus please make cosetting
according to the motor used.

In addition, the basic range of configurable vdirevector control is shown as follows. Please citnseparately
about use of other specifications for vector cdntro
Number of poles: 2, 4, and 6
Rated voltage: No. 3 or below for 200V series inmert

No. 4 or above for 400V series inverters
Motor capacity: If the motor does not have a cagaegual to or one level lower than the inverExyxx
or [ - may be displayed.

L

-75 -



6-2 Test run

@ Setting of F5001 — F5005
® Set rated current, frequency, speed and insulégjon of the connected motor.
Under normal circumstances, please set accorditigetanotor ratings. If the value set is incorréiog, motor
parameters auto tuning results and the controbcharistics of torque control will become adverse.

Note 1): The settings are interdependent with #t&ings of motor poles, voltage, capacity (F500herefore, if
F5001 is changed, then function codes F5002 — F58B309 — F5015 which are associated with the motor
parameters will be automatically set with the sgtiof F5001 as the standard values.

Note 2):  These settings can not be used in V hfrobmode.

Note 3):  The special motors shall be set accorttirigs006 Special Motor Voltage Rating.

(2) The setting of motor parameter auto tuning mode
Set the auto tuning modes 1 and 2 through F10000FEX 10 and F1001 = 11). (Check the status of

mechanical system).

Pressts] key to display function codes
Press the quick knob to select F1001
Press theE] (Set) key, and key in number, and phess theEI (Set) value to confirm.

(3) Auto tuning starts
Auto tuning will begin if the operation signal ispiut, and the operation panel displays "TUNE" dyiinis
process and returns to “Stopped” display upon cetigpi of the process. In addition, in auto tuningde 2,
operation starts in the rotation direction of opera signals until the motor frequency rating (F8PGs
reached, and then operation will continue withi&b0f the motor frequency rating.

Press key to start the auto tuning.

(4) Motor parameter auto tuning ends
If the auto tuning goes smoothly, then the opengtianel will return to the initial interface.
After completion of auto tuning, the parametersaot®d through auto tuning will be set into the fiime code.

(5) Auto tuning error
(1 If the auto tuning fails, then g~ § . " will lmBsplayed on the operation panel.
During auto tuning, please confirm the contentpldiged on operation panel. If ¢ 6 " is disgdy
please confirm the following contents and condutb auning again.
« Reconfirm the settings of F5001 — F5005
« When using special motors, change the range @&% auto tuning is out of range.
Note 1): Enlarging auto tuning range of F5008 widlke the error of auto tuning become bigger, tloeegblease set
appropriate auto tuning range.

[0 When using PG sensors, if the detected rotatiomtise opposite direction, aLnbr will be displayed.

Please confirm the phase of PG pulse. Use apenaanel to cancel theqﬂﬂl':l”warning.

Note 1) Turning up the auto tuning range of F50@8 mesult in bigger error of auto tuning. Therefgiease set the auto
tuning range.

(6) Forced ending of auto tuning
The auto tuning mode can be forcibly ended accgrttirstop signal.

Pressing key can also realize forced ending.
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[Note: Notes on carrying out motor parameter autoriy mode]

(O Before carrying out auto tuning mode 2, be surelisgngage the load shaft of motor. If the loadds n
disengaged (for example, one-piece brake motog) the auto tuning mode 2 can not carry out coaett
tuning.

@ If F5001 — F5008 are not correctly set, then t@trauto tuning can not be implemented.

® Please carry out the auto tuning under normal teatpe of the motor. As other test run items hasenb
conducted, the motor may be overheated. And coatgct tuning can not be achieved in this condition.

@ The actions of auto tuning mode are executed basatbrmal operation steps, therefore sometimesdsd
not act according to the settings of function codleshis case, please confirm if there is any Gonbetween
data settings of function codes as in normal omrat

Example) If the frequency setting is lower than ragien start frequency, the operation can not betes.
Although the frequency setting is inactive in ati@ming mode action, it is active as an operatiartst
condition.

Example)  The auto tuning mode will not act if thequency setting is higher than the upper frequéinay
or lower than the lower frequency limit.

® Performance of the auto-tuning with small motothia extreme compared with the capacity of the irever
may possibly burn out the motor. Please maketsuchoose appropriate motor that is equivalent evgls
lower than the capacity of the inverter.

® During action of auto tuning mode 2, if the operatsignal is input again during deceleration, ttrenmotor
will rerun at the frequency of F5003. Thereforerdi enter operation command before the auto tuising
fully completed.

@ During auto tuning, when this function is stoppedtemporarily stopped because of alarm, pleasearretu
back to the auto tuning mode.

During action of auto tuning mode 2, if it entene idling state temporarily because of MBS sigingsit by
multifunctional input terminals, after that, correwto tuning can not be achieved by continuing dauhing
action even if the signal is released.

© The acceleration / deceleration time of auto tumirage 2 acts with the 1st acceleration / decetardtime
as standard.

Depending on the results of parameter auto tundngrfotor with shaft fixed, auto tuning with shaiftefd
may be reconducted.
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6-2-7 Basic setting (3)

Please set the function codes used for settingpkeation command and frequency command.

Table 6-9 Basic function (2)

Function code

Name

Content

Remarks

F1002

1st speed
frequency
selection

1: Operation panel

2: External analog VIF1 voltage (0—5 V)

3: External analog VIF1 voltage (0—10 V or
potentiometer)

Please set the
setting to values
other than 1 when
using control

4: External analog VIF2 voltage (0—5 V) terminals.

5: External analog VIF2 voltage (0—5V or potentideng

6: External analog VIF3 voltage (0—5 V)

7: External analog VIF3 voltage (0—5V or potentideng

8: External analog VIF1 current (4—20mA)

9: External analog VIF2 current (4—20mA)

10: External analog VIF3 current (4—20mA)

11: External analog VIF1 voltage +VIF2 voltage

12: External analog VIF1 voltage +VIF3 voltage

13: External analog VIF2 voltage +VIF3 voltage

14: External analog VIF1 voltage -VIF2 voltage

15: External analog VIF2 voltage —VIF1 voltage

16: External analog VIF1 voltage-VIF3 voltage

17: External analog VIF3 voltage —VIF1 voltage

18: External analog VIF1 voltage +VIF2 current

19: External analog VIF1 voltage -VIF2 current

20: External analog VIF1 current -VIF2 voltage

21: Terminal block stepping

22:Communication

25:Pulse train input

26:External analog VIF1 forward / reverse operation
(0 — 10V, 5V reference)

27: External analog VIF2 forward / reverse operatio
(0 — 10V, 5V reference)

28:External analog VIF3 forward / reverse operation
(0 — 10V, 5V reference)

1: Operation panel

2: External terminal

F1101 Operation
command

selection 3: Communication

Note 1) During test run, confirm the factory prestirough the operation panel without additionaifiguration.
Note 2) Before setting external operation signdisck that the control terminals are in OFF (disemted) state.

Frequency command selection can be switched usagtatus of multifunctional input terminals. Degiexg on the
status of multifunctional input 1DFA or 1DFB, theduency command shall be determined accordinigetonethod
set by F1002, or F1034 — F1036. See F1034—F108hapter 7-3 for details.

1DFA terminal 1DFB terminal 1st speed frequencyoact
OFF OFF The method selected by F1402
ON OFF The method selected by F1034
OFF ON The method selected by F1035
ON ON The method selected by F1036
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Operation command values can be changed usingtahés of multifunctional input terminals. According the
status of multifunctional input ROPE or RCOM, thpeaation commands as shown in the table below @n b
selected. See F1101 in Chapter 7-3 for details.

ROPE RCOM Operation Command
terminal terminal
OFF OFF The method selected by
F1101
ON OFF Operation Panel
OFF ON Communication
ON ON Terminal block (FR terminal
or RR terminal)

6-2-8 Operation confirmation

After setting has been made by following the sfepsest run, the operation shall be confirmeddieivs.
Once the inverter or motor is in abnormal condgioplease stop operating immediately. See [Ch&ptEault
Analysis] for details.
(1) Test run steps
Please refer to the operation methods of operatmel for implementation of 5Hz operation.
Table 6-10 Test run steps

Operation Display
1 Power supply input BBG
Y- [ri rri
2 © ess” O QO s 500 — =tk
3 500
r

4

*The state where F1101 (operation command selécdoset to 1 (operation by operation panel)

(D After power input, check that the frequen(®iEI8}" displayed on the operation panel is flashing.

@ Set the frequency to a low frequency of about Skipugh the quick knol@ . (Check that the set
frequency displayed on LED monitor is flashing)

® Press[=] (Drive) key to start forward running opiera(Check that the set frequency displayed on
LED monitor is flashing)

@ Presd=] (Stop) key to stop operation of the eqeigm

(2) Confirmation items during test run
Please confirm the contents listed in the tablewel
Table 6-11 Confirmation items during test run

Item Result
1 Motor rotation direction Is it the specified rotation direction?
2 Motor operation 1 Are the acceleration and deceleration smooth?
3 Motor operation 2 Is there any abnormal sound or vibration?
4 Inverter fan operation Is the fan running?
5 Inverter display and others Are the display on operation panel and equipmennat?

*When it is confirmed that there is no problem, gde increase the set frequency before operationila8ly, for the
operation with increased frequency, the above omiafion items shall also be checked.
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6-2 Test run
(3) Operation preparation
After confirmation of test run and normal operatioconfirmation of motor, please implement the
connection with the mechanical system.
1 Please set the function codes related to maectuitien.
2 Check the interface matched with peripheral meicladequipment.

(4) Operation confirmation
Before delivery, various functions of the invert@ve been set up as shown in the function code list
If change of settings of operation command is nexlji please refer to [5-6 Basic Operation] for
implementation.

(5) Operation methods besides commands from operptinel
mOperation by commands from external signals
1 When controlling operation / stop according tbeexal signals, please set the function code F1a@,
that is, F1101 = 2.
2 When carrying out frequency setting by exterr@tkptiometer, 4 — 20mA, 0 — 10V etc., please set th
function code F1002 = 2 — 20.
3 Please refer to [4-6 Connection Diagram of Cdr@iccuit Terminals] for correct use of externajisals.

Note 1: If both input signals FR (Forward) and RR (Rsekare input at the same time, then the invevilénot operate.
And if both signals are simultaneously input duroperation, then [Output Frequency Lock] will détthis is
done during accelerating or decelerating, the chasfgoutput frequency will also be locked. And whibe
output frequency is locked, the FWD and REV on tperation panel will be lit.

Note 2:If the operation signal is turned off and a sigttaldrive the motor in the opposite direction frohe tpresent
direction of rotation is input before the inversops, the inverter operates according to the vafuE1001
(motor control mode selection).

* F1001 =1 (V/ f control mode) and F1309 =0
The inverter operates according to the functionecsettings when starting and stopping. Consequethty,
change in output frequency around 0 Hz may nobv¥olh straight line, depending on settings suchhas t
starting frequency. Since DC braking does not wohenvreversing the direction of rotation, set the DC
braking start frequency low.

« F1001 =1 (V/ f control mode) and F1309 = 1
A process of continuous deceleration to accelaratiche opposite direction, which has nothing dowdth the
relevant function codes for starting and stopping.
F1001 = 2 (Speed sensorless control mode), 3 (spersbr control mode): Braking excitation or startin
excitation is not applied when switching the dir@atof rotation. This allows “forward and reverse® in a
continuous operation.

Note 3: During torque control, the direction of miototation depends on the load side, thereforth B& (Forward run)

and RR (Reverse run) signals are provided with thetfon of setting ON / OFF of torque control. Beaatiss
function has nothing to do with the direction ofation, please only use one of FR and RR during torque

control.

Forward runON—| OFF Forward run oN OFF
Reverse run Reverse run

OFF 'ON OFF ON

Frequency Frequency

Starting frequency
Time Time
Starting freg uencyg N\
[VIf control mode (F1309=1
[VIf control mode (F1309=0)] [Speeazhsorless or speed sensor control mode]

Figure 6-2 External operation command action
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6-3 Special functions

6-3-1 JOG operation

(1) Short-circuiting the multifunctional terminaD® with DCM1, 2 forms a JOG operation mode.

(2) For JOG operation, please set the F1101 =@tlan short-circuit the multifunctional terminaRer RR
with DCM1, 2 after short-circuiting the multifunotial terminal JOG with DCM1, 2. (JOG operating is
active only in operation by external signal commgnd

(3) Use F1021 to set frequency, and F1020 to sehtheleration / deceleration time.

(4) During operation, the JOG signal will not warken if it is input. The JOG signal must be inputhe
same time or in advance. Also, during JOG operatiom jog operation will still continue even if the
short circuit between JOG and DCM1, 2 is discorewcfTo stop, set the operation signal to OFF.).

(5) In JOG operation mode, the setting of F1102(Elging start) becomes inactive, and the settihg§i102
= 1 (Starting frequency) is active. Other actiohallsbe made according to settings of corresponding
function codes.

(6) Once the JOG operation is started, it will cmme until the inverter stops. Therefore, duringnglown of
JOG operation, if acceleration is started agairotgethe inverter stops, it is still in JOG operatio
regardless of status of the JOG terminal.

For normal operation after stopping the invertdeape turn the operation command ON (connecte(
only after the inverter has fully stopped and t@&Jderminal is OFF (disconnected).

Forward
Reverse
Output
frequency

J06-DCM1.2_]| | | A N

Short-circuited

FR-DCM1,2 | |
Short-circuited
Operation by external

RR-DCM1,2 | | signal

Normal operation

Short-circuited | _ JOG operation

Figure 6-3 JOG action

6-3-2 Hold operation.

(1) To use a push-button switch or other momentantact to control operation, wire the circuit aswn in
Figure 6-1 and set the appropriate function codedds related to the multifunctional input termgnal
and F1101 = 2).

| | bcmil | 1D | | rRR | FR |
Stop Reverse ririr T|‘ Forward run

Figure 6-4 Operation signal hold circuit
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6-3 Special functions

(2) When the external signal terminals are usesbtrate and stop the inverter, and you do not teninotor
to automatically restart after recovery from a pofedlure, use the above circuit and set F1108=0.
(3) When operating with the hold function, the irtee does not restart after recovery from the foifg
conditions.
@ Recovery from free run stop with MBS multifunctiomgput terminal
@ Recovery from alarm stop with the auto alarm recpdenction
® Recovery from a momentary power failure by the tagsafter momentary power failure” function

6-3-3 Notes on free run stop terminal (MBS)

The free run stop terminal is provided for systeamsvhich mechanical braking is used to stop theamdthen
setting the motor to the free run status usingttmisinal, be sure to turn OFF any operation signal

If the free run stop signal is released with anrapen signal on, the inverter restarts accordmgdrmal operating
procedure and the function code settings. Thergfigpending on the free run speed of the motoyraxpected
over current or overvoltage may occur and resudinralarm stop.

For example: if flying start is not set as the titgrmethod and the free run stop signal is relkaggen the motor is

still slowly rotating, the inverter will restartdm the starting frequency or after DC braking dejiam on the
starting method.
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6-4 Definition of Technical Terms

Output frequency

Operation signal : I
DC braking signal — I

Main switching device drive signal 1 l T |
Multifunctional outputterminal operation 1 _,_l '
Multifunctional outputterminal operation 2——_1 ;
! DC brakmg DC(t)r)éking
Standby o
Stopped . Running Stopped
Figure 6-5 Operation action
Table 6-12 Explanation of Terms
Term Definition
Operation General term describing both “forward run” and ‘&ese run” implying that the inverter is |n
operation.
Operation signal Signal requesting inverter operation, which is inpy pressing the (drive) key on the
operation panel or using signals input through ifttional control input terminals FR ar|d
RR.

In operation (operating)| Condition where the operation signal is being input drive signal is being output to the
main switching device. In the stop status, the afp@n signal is OFF, but the main switching
device operates until DC braking, etc. is completed.

In constant speed Condition when the inverter is in operation at tregjfiency setting value.

(operation)

Stopped Condition where the operation signal is not beimutrand the drive signal is not being outﬂ:ut
to the main switching device. Even when the opemnasiignal input is on, the input to the

multifunctional control input terminal MBS disableéke drive signal output to the majn
switching device.
Standby Condition where the operation signal is being irfputtthere is no output for some reason, [for
example, while waiting for the start delay timeexpire or when the set frequency is lower
than the operation start frequency.

DC braking Condition where DC braking is applied when startind stopping.

Frequency setting value Frequency set on F2101-F2116 and F1021.

or set frequency Frequency value corresponding to an external sighah setting F1002=2-21 and 25-28 wjth
external signals for frequency setting.

Output frequency Actual inverter output frequency.

or +  V/fmode

frequency output value When the load is stable, the output frequency nblynwincides with the frequency

setting value.
* When used in vector control mode or for slip congagion in V/f mode, even if the load |s
stable, the output frequency does not coincide Withfrequency setting value but kedps
changing.
Command frequency | Frequency value used by the inverter. As a commvahge frequency, its change in frequericy
setting value not only depends on the results afrots such as the acceleration/decelerafion
function and the current limiting function but alse actual output frequency. The commgnd
frequency normally coincides with the set frequeatthe end of acceleration/deceleration.
VI/f mode: If there is feedback operation such ab Rbntrol mode, the command
frequency equals the output frequency.
*  When used in vector control mode or for slip congagion in V/f mode, the commaryd
frequency and the output frequency may not matdhisimode because the synchrongus
speed specified by the number of motor poles aaccttimmand frequency is used as fhe
speed command.
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7. Function Code

7-1 Representation and Description of Function Code

By changing the function code, the inverter actian be changed.

Function codes are functionally classified intoriftion blocks." To change the function code, fasliect the function
block, and then select the serial number of thetfan code to be changed.

A function code can be set through operation péses sections 5-4 and 5-5), or communication (seéos 7-4).

Function Function Block Function Block Name
Basic operation F10XX Basic functions
functions F11XX Starting * braking function
F12XX LED display function
F13XX Auxiliary functions
Input/output-related F14XX Input function
function F15XX Output function
System-related F16XX System functions
functions F17XX Protection function
F18XX Information function
Special functions F19XX Energy-saving function
F20XX V/f characteristics
Scheduled operation F21XX Multi-speed function
function F22XX Scheduled operation function
LCD display function F23XX LCD display function
PID function F30XX Basic PID1 functions
F31XX Basic PID2 functions
F32XX Combined function of PID1 and PID2
F33XX PID control parameter reading
Communication F40XX Serial communication function
function F41XX MODBUS communication function
Motor Parameters FS5XXX Motor Parameters
Vector control F60XX Vector control function
Torque control F61XX Torque control function
Extended functions F81XX PG function
F89XX Other functions (for factory-adjustment)

-84 -



7-2  Function Code List - Basic Operation Functions

7-2  Function Code List

. User
Code Function Name Data Content Settmg Factory Setting
No. Resolution Presets
Value
Basic operation functions
1001 Motor control mode 1: VIf control mode 1 1
selection 2: Speed control (speed sensorless vector control )

3: Speed control (speed sensor vector control )
4: Torque control (speed sensorless vector coptrol
5: Torque control (speed sensor vector control )
6: Position control (speed sensor vector control )
10: Auto tuning mode 1
11: Auto tuning mode 2
40: V - fseparation control
: Operation panel 1 1
: External analog VIF1 voltage (0—5 V)
: External analog VIF1 voltage (0—10 V or potent&ier)
: External analog VIF2 voltage (0—5 V)
: External analog VIF2 voltage (0—10V or potentéiar)
: External analog VIF3 voltage (0—5 V)
: External analog VIF3 voltage (0—10V or potentéiar)
: External analog VIF1 current (4—20mA)
: External analog VIF2 current (4—20mA)
10: External analog VIF3 current (4—20mA)
11: External analog VIF1 voltage +VIF2 voltage
12: External analog VIF1 voltage +VIF3 voltage
13: External analog VIF2 voltage +VIF3 voltage
14: External analog VIF1 voltage -VIF2 voltage
15: External analog VIF2 voltage —VIF1 voltage
16: External analog VIF1 voltage-VIF3 voltage
17: External analog VIF3 voltage —VIF1 voltage
18: External analog VIF1 voltage +VIF2 current
19: External analog VIF1 voltage -VIF2 current
20: External analog VIF1 current -VIF2 voltage
21: Terminal block stepping
22: Communication
25: Pulse train input
26: External analog VIF1 forward / reverse run afien
(0 — 10V, 5V reference)
27: External analog VIF2 forward / reverse run afien
(0 — 10V, 5V reference)
28: External analog VIF3 forward / reverse run afien
(0 — 10V, 5V reference)
1003 V/f pattern selection 1: Linear pattern 1 1
2: Square-law decreasing pattern (weak)
3: Square-law decreasing pattern (strong)

1002 1st speed frequency
setting selection

Coo~NOOAWNPE
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1004 Torque boost 0-20% (maximum voltage ratid 0.1% o1
1005 Base voltage 200V series 0: No AVR v 01
50-240V
400V series 0: No AVR
50-460V
1006 Base frequency 0.1-600Hz 0.01Hz 1

| | The setting values can not be changed during aperat

% 1: The representative parameters that are suitabléor various models have been input.
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7-2 Function Code List - Basic Operation Functions
. User
Code No Function Name Data Content Settmg Factory Setting
Resolution Presets value
1007 | Upper frequency limit 5-600Hz 0.01Hz 60
1008 | Lower frequency limit 0.05-200Hz 0.01Hz 0.05
1009 | Carrier frequency adjustment 0-130 1 01
1010 |Acceleration/deceleration curve 1: Linear 1 1
2: S-shaped
3: Reduction of acceleration/deceleration
1011 | Reference frequency for 1-120Hz 0.01Hz 01
acceleration/deceleration
1012 | 1st acceleration time 0-6,500 sec. 01s [2—1
1013 | 2nd acceleration time 0-6,500 sec. 0.1ls [2—2
1014 | 3rd acceleration time 0-6,500 sec. 01s [2—3
1015 | 4th acceleration time 0-6,500 sec. 01s [2—4
1016 | 1st deceleration time 0-6,500 sec. 0.1ls [12—5
1017 | 2nd deceleration time 0-6,500 sec. 01s [12—6
1018 | 3rd deceleration time 0-6,500 sec. 0.1ls [2—7
1019 | 4th deceleration time 0-6,500 sec. 01s [2—8
1020 | JOG acceleration/deceleration time |0-20 sec. 0.1ls 0.1
1021 | JOG frequency 0-60Hz 0.01Hz 5
1022 |1° Start of S-shaped acceleration 0-200% 1% 50
1023 [1° End of S-shaped acceleration 0-200% 1% 50
1024 |Gradient of middle of L S-shaped 0-100% 1% 0
Acceleration
1025 |[1° Start of S-shaped deceleration 0-200% 1% 50
1026 |1° End of S-shaped deceleration 0-200% 1% 50
1027 |Gradient of middle of 3l S-shaped 0-100% 1% 0
Deceleration
1028 [2™ Start of S-shaped acceleration |[0-200% 1% 50
1029 [2™ End of S-shaped acceleration 0-200% 1% 50
1030 [2" S-shaped Acceleration Middle |0-100% 1% 0
Gradient
Gradient of middle of ?' S-shaped
Acceleration
1031 [2™ Start of S-shaped deceleration 0-200% 1% 50
1032 [2™ End of S-shaped deceleration [0-200% 1% 50
1033 |Gradient of middle of 2 S-shaped 0-100% 1% 0
Deceleration
1034 |1st speed frequency selection A 1: Operation panel 1 1
1035 |1st speed frequency selection B 2: External analog VIF1 voltage (0—5 V) 1
1036 |1st speed frequency selection C 3: External analog VIF1 voltage 1
(0—10 V or potentiometer) 1
4: External analog VIF2 voltage (0—5 V)
5: External analog VIF2 voltage
(0—10V or potentiometer)
6: External analog VIF3 voltage (0—5 V)
7: External analog VIF3 voltage
(0—10V or potentiometer)
8: External analog VIF1 current (4—20mA)
9: External analog VIF2 current (4—20mA)
10: External analog VIF3 current (4—20mA)
21: Terminal block stepping
22: Communication
25:Pulse train input
26:External analog VIF1 forward / reverse run
operation (0 — 10V, 5V reference)
27:External analog VIF2 forward / reverse run
operation (0 — 10V, 5V reference)
28:External analog VIF3 forward / reverse run
operation (0 — 10V, 5V reference)
1101 |[Operation command selection 1: Operation panel 1 1
2: External terminal
3: Communication
1102 | Starting method 1: Starting frequency 1 1
2: Flying start
3: Starting frequency after DC braking
1103 | Starting frequency 0.05-60Hz 0.01Hz 1
1104 | Operation start frequency 0-20Hz 0.01Hz 0
1105 | Start delay time 0-5 sec. 0.1ls 0
1106 | Start standby time 0-120 sec. 0.1s 0
1107 | Start standby frequency 0.05-60Hz 0.01Hz 5
1108 | Restart after momentary power failurgd: Do not restart 1 0
1: Restart
2: Compensation for momentary power failure
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7-2 Function Code List - Basic Operation Functions

. User
Code Function Name Data Content Settmg Factory Setting
No. Resolution Presets Value
1109 | Direction of rotation of motor 1: Forward and resesrun 1 1
2: Forward run only
3: Reverse run only
1110 | Direction of rotation of motor 1: Forward run 1 1
2: Reverse run
1111 Braking method 1: Deceleration to stop 1 1
2: Deceleration to stop + DC braking
3: Free run stop
1112 DC braking start frequency 0.05-20Hz 0.01Hz 0.5
1113 DC braking time 0.1-10 sec. 0.1s 2
1114 DC braking force 1-10 1 5
1115 Duty cycle of brake resistor 0: No brake resistor 1%ED 01
2-25%ED
98: No discharge resistor protection
(with discharge)
99: External brake unit
1116 Discharge resistor on signal output | 0.01 -10.00 sec. 0.01s 0.1
time
1201 Monitor display selection 1: Frequency [Hz] 1 1
2: Output current (A)
3: Speed of rotation [rpm]
4: Load factor [%)]
5: No unit display
1202 State display selection 1: No units (multiple of F1203) 1 1
2: Output voltage [V]
3: DC voltage [V]
4: Active power [kKW]
5: Apparent power [kVA]
6: Radiator temperature/|
7: Command speed [rpm]
8: PID1 feedback value [Hz]
9: PID2 feedback value [Hz]
10: VIF1 analog input value [Hz]
11: VIF2 analog input value [Hz]
12: VIF3 analog input value [Hz]
13: Output torque [%]
14: Partial excitation current [A]
15: Partial torque current [A]
16: Detecting position [mm]
29: Command frequency [Hz]
30: Command torque [%]
1203 Multiple for no-units display 0-100 0.01 1
(multiple of the output frequency)
1301 1st jump bottom frequency 0-600 [Hz] 0.01 [HZ] 0
1302 1st jump top frequency 0-600 [Hz] 0.01 [HZ] 0
1303 2nd jump bottom frequency 0-600 [Hz] 0.01 [HZ] 0
1304 2nd jump top frequency 0-600 [Hz] 0.01 [HZ] 0
1305 3rd jump bottom frequency 0-600 [Hz] 0.01 [HZ] 0
1306 3rd jump top frequency 0-600 [Hz] 0.01 [HZ] 0
1307 Auto alarm recovery 0: No auto reset function 1 0
1: Auto reset function
1308 Instability elimination 0-20 1 0
1309 Operation direction switching in V /1 0: Start from the direction opposite to current 1 0
control mode direction after a stop
1: Continuous operation
1315 Shortest operation time function 0-99.99 sec. 0.01s 0
1316 2nd Upper frequency limit 5-600 [Hz] 0.01 [HZ] 60
1317 3rd Upper frequency limit 5-600 [Hz] 0.01 [HZ] 60
1318 Cooling fan ON/OFF control 0: ON/OFF control 1 0
1: Normally ON
1319 Functions corresponding to high 1: 1,000m or below 1 1
altitude areas 2:1,000m-1,500m or below
3:1,500m-2,000m or below
4: 2,000m-2,500m or below
5:2,500m-3,000m
1320 | Rating selection 1: Mode A (heavy load mode) 150% 1 minute 1 1

2: Mode B (light load mode) 120% 1 minute
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7-2 Function Code List — Input/Output-Related Functbns
Code . Setting Factory Usgr
Function Name Data Content : Setting
No. Resolution Presets V
alue
Input/output-related function
1401 Bias frequency (VIF1) 0-+600 [Hz] 0.1 [Hz] 0
(frequency at OV or 4mA)
1402 Gain frequency (VIF1) 0-+600 [Hz] 0.1 [Hz] 60
(frequency at 5V or 10V or 20mA)
1403 Bias frequency (VIF2) 0-+600 [Hz] 0.1 [Hz] 0
(frequency at 0V or 4mA)
1404 Gain frequency (VIF2) 0-+600 [Hz] 0.1 [Hz] 60
(frequency at 5V or 10V or 20mA)
1405 Bias frequency (VIF3) 0-+600 [Hz] 0.1 [Hz] 0
(frequency at 0V or 4mA)
1406 Gain frequency (VIF3) 0-+600 [Hz] 0.1 [Hz] 60
(frequency at 5V or 10V or 20mA)
1407 External analog input filter time 1-500 (set value 1=10ms. 1 10
constant (VIF1)
1408 | External analog input filter time 1-500 (set value 1=10ms. 1 10
constant (VIF2)
1409 External analog input filter time 1-500 (set value 1=10ms. 1 10
constant (VIF3)
1410 Set frequency gain 0-100 1 0
1411 | Analog input switching for set 0: No analog input 1 0
frequency gain 1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage
(0—10 V or potentiometer)
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage
(0—10 V or potentiometer)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage
(0—10 V or potentiometer)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
1412 MBS terminal input mode 1: Level triggered 1 1
2: Edge triggered
1413 ES input terminal function 1: NO external thermistor signal 1 1
2

: NC external thermistor signal
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7-2  Function Code List — Input/Output-Related Functbns

. Setting Factory Usgr
Code No. Function Name Data Content Resolution Presets S\;etltlng
alue
1414 Selection of input terminal DI1| 0: Unused 1:FR, 1
1415 Selection of input terminal DI2| 2:RR, 3:2DF, 2
1416 Selection of input terminal DI3| 4:3DF 5:MBS, 3
1417 Selection of input terminal DI4| g:Eg 7:RST,
1418 Selection of input terminal DI5 8:AD?2, 9:AD3, 4
1419 Selection of input terminal DI6 10:30G li'SDF 5
1420 Selection of input terminal DI7 ) : ’ 6
1421 Selection of input terminal DI8 12:9DR 13:FR+JOG 7
14:RR+JOG 15:FR+AD2
16:RR+AD2 17:FR+AD3 8
18:RR+AD3 19:FR+2DF
20:RR+2DF 21:FR+3DF
22:RR+3DF 23:FR+2DF+3DF
24:RR+2DF+3DF 25:FR+AD2+2DF
26:RR+AD2+2DF 27:FR+AD2+3DF
28:RR+AD2+3DF
29:FR+AD2+2DF+3DF
30:RR+AD2+2DF+3DF 32:RR+AD3+2DFk
) 34:RR+AD3+3DF
31:FR+AD3+2DF )
33:FR+AD3+3DF >
35:FR+AD3+2DF+3DF  39:FR+5DF 8
, 45:CP (Optionab, D
36:RR+AD3+2DF+3DF  47:PC 3
) 58:FR+CCL
37:PTR 64:FR+MBS
40:HD, 67:2DF+AD2
46:CCL, 69:3DF+AD2
57:P0
59:FR+RCClL
65:RR+MBS 74:2MAX,
68:2DF+AD3 76:VFPID,
70:3DF+AD3 83F0r faCtOry
71:Ax10 (Optionab, adjustment
: . 85:PIDL,
72:Ax100 (Optionab,
75:3MAX. 87:RPIDL
77:PIDLCK. 89:PID2EX
: 92:ICLEAR
84:82 114:1DFA
86:PIDH, 116:1DFA+1DFB
88:PID1EX 118:RCOM.,
9LIHOLD, 120:1DFA+ROPE,
109:RCCL
115:1DFB
117:ROPE
119:ROPE+RCOM,
121:1DFB+RCOM,
122:1DFA+1DFB+ROP
E+RCOM,
253-255:For factory
adjustment
1422 Reference frequency for pulse 1000-60000 Hz 1Hz 1000
input
1423 Effective number of bits for 8-12bit 1bit 12
VIF1 detection
1424 Effective number of bits for 8-12bit 1bit 12
VIF2 detection
1425 Effective number of bits for 8-12bit 1bit 12
VIF3 detection
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Function Code List — Input/Output-Related Functbns

Code
No.

Function Name

Data Content

Setting
Resolution

Factory
Presets

User
Setting
Value

1501

Internal analog output function 1

: No function

: Set frequency (Hz)

: Output frequency [Hz]

: PID1 feedback value [Hz]
: PID2 feedback value [Hz]
: Output current (A)

: Output voltage [V]

: DC voltage [V]

: Radiator temperature|

OCoOoO~NOOUDWNEO

value)
10: Load factor [%)] (ratio to rated current)
11: VIF1 analog input value [V]
12: VIF2 analog input value [V]
13: VIF3 analog input value [V]
14: Speed [rpm]
15: Active power [kW]
16: Apparent power [KVA]
17: PID1 command value [Hz]
18: PID1 input deviation value [Hz]
19: PID2 command value [Hz]
20: PID2 input deviation value [Hz]
21: For factory adjustment
22: For factory adjustment
23: For factory adjustment
24: External PID1 output value [Hz]
25: External PID2 output value [Hz]
26: For factory adjustment
35: Command frequency (Hz)
36: Command torque [%)]
99: For factory adjustment

: Load factor [%] (electric thermistor integrated

1

0

1502

Internal analog output coefficient 1

0-20

0.01

[

1503

Internal analog output bias 1

0-+10.0V

0.1v

1504

Internal analog output function 2

: No function

: Set frequency (Hz)

: Output frequency [Hz]

: PID1 feedback value [Hz]

: PID2 feedback value [Hz]

: Output current (A)

: Output voltage [V]

: DC voltage [V]

: Radiator temperature|

: Load factor [%)]

(accumulated value of the electric thermistor)
10: Load factor [%)] (ratio to rated current)
11: VIF1 analog input value [V]

12: VIF2 analog input value [V]

13: VIF3 analog input value [V]

14: Speed [rpm]

15: Active power [kW]

16: Apparent power [KVA]

17: PID1 command value [Hz]

18: PID1 input deviation value [Hz]
19: PID2 command value [Hz]

20: PID2 input deviation value [Hz]
21: For factory adjustment

22: For factory adjustment

23: For factory adjustment

24: External PID1 output deviation value [Hz]
25: External PID2 output value [Hz]
26: For factory adjustment

35: Command frequency (Hz)

36: Command torque [%)]

99: For factory adjustment

OCoOoO~NOOUDWNEO

1505

Internal analog output coefficient 2

0-20

0.01

1506

Internal analog output bias 2

0-+10.0V

0.1v

1507

Approach frequency

0-600Hz

0.01Hz

10

1508

Frequency matching range

0-10Hz

0.01Hz
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7-2  Function Code List — Input/Output-Related Functbns

User
Setting
Value

Setting Factory

Code No. Function Name Data Content Resolution Presefs

: Unused 1
: In operation 1 5
: Undervoltage, 8
:End of simple scheduled operation

1509 |Selection of output terminal DO
PL
2
3
4: In operation 2,
5
6
7
8
9

1510 |Selection of output terminal DO
1511 |Selection of output terminal DO

: Frequency matching (1st speed frequency)
: Frequency matching (1st to 16th speed frequejcie
: Frequency approach
: Overload alarm level setting signal (the valtiEbr04
: Electric thermistor pre-alarm signal
(80% of electric thermistor)
10: Radiator overheat pre-alarm signal
13: Excitation and DC braking signals
14: Lower frequency limit matching signal
15: Upper frequency limit matching signal
16: Servo on ready signal (option),
17: Zero servo completion signal (option),
18: FR signal, 19: RR signal,
20: 2DF signal, 21: 3DF signal,
22: 5DF signal, 23: 9DF signal,
24: AD2 signal,  25: AD3 signal,
26: JOG signal, 27: MBS signal,
28: ES signal, 29: RST signal,
31: Positioning completion signal (option) ,
32: Discharge resistor on signal,
34: Frequency counter (output frequency),
35: Frequency counter (command frequency),
36: Overload alarm level setting signal
(Including when in acceleration/deceleration ),
42: Torque matching signal
43: Low speed detection signal
47: Motor speed counter
48: Forward run detection signal
49: Reverse run detection sig

@
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1512 Counter output multip 1-10C

=
=

1513 |Relay 1 contact output selection0: Alarm contact 1 0

: In operation 1,

: Undervoltage,

: End of simple scheduled operation

: In operation 2,

: Frequency matching (1st speed frequency)

: Frequency matching (1st to 16th speed frequejcie

: Frequency approach

: Overload alarm level setting signal (the valtiEbr04

: Electric thermistor pre-alarm signal

(80% of electric thermistor)

10: Radiator overheat pre-alarm signal

13: Excitation and DC braking signals

14: Lower frequency limit matching signal

15: Upper frequency limit matching signal

16: Servo on ready signal

17: Zero servo completion signal,

18: FR signal, 19: RR signal,

20: 2DF signal, 21: 3DF signal,

22: 5DF signal, 23: 9DF signal,

24: AD2 signal, 25: AD3 signal,

26: JOG signal, 27: MBS signal,

28: ES signal, 29: RST signal,

31: Positioning completion signal,

32: Discharge resistor on signal,

36: Overload alarm level setting signal
(Including when in acceleration/deceleration ),

42: Torque matching signal

43: Low speed detection signal

48: Forward run detection signal

49: Reverse run detection sig

OCO~NOOUOAWNE

151« Relay 2 contact output select |Reserve

151¢ Current output multipl 0-2C 0.01 0

151€¢  |Torque matching lev 0-+200% 0.1% 10C

1513 TorgLe matching ran¢ 0-50% 0.1 % 28

151¢ Low speed matching le\ 0-2,000rpn lrpr 10C

151¢ Low speed matching ran 0-100rpn 1rpr 1C
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Function Code List — System-Related Functions

Code No.

Function Name

Data Content

Setting

Resolution

Factory
Presets

User
Setting
Value

System-

related functions

1601

Copy function

0: No function

1: Transfer the current code data to the operation
panel

2: Transfer the contents stored by operation panel

the inverter (Excluding motor parameters measur:

3: Transfer the contents stored by operation panel

the inverter (Including motor parameters measure

ed )

1602

Changed code display function

0: No function
: Display differences from factory preset
: Display differences from user’s initial value

1603

Function lock

: Code data changeable (No lock function)

: Code data unchangeable (except F1603)

: Code data (except frequency setting-related)
unchangeable

(except F1603, F1021, F2101 — F2116)

3: Code data unchangeable (except F1603 and
function codes using communication)

NP ON P

1604

Data initialization

0: No function

1: Initialize factory presets

2: Invalid parameter by auto tuning
3: Initialize user’s data

99: Set user’s initial value

1605

Quick knob long-pressing cang
selection

eD: Long-pressing cancel disabled
1: Long-pressing cancel enabled

1606

Function code setting key
selection

1: “Set” key only
2: “Quick knob” only
3: Both quick knob and Set key

1607

Target frequency setting time-ol

t 0: Timeout disabled
1 — 60: Timeout (sec.)

1701

Output current limiting function

Mode A 0: No function
50-200%

Mode B 0: No function

50-150%

1%

150

120

1702

Electrichermal setting

0: No function
20-105%

1%

100

1703

Output current limiting at
constant speed

0: No function
1: Yes, V/IF mode, (Currently selected
acceleration/deceleration time)

2: Yes, V/IF mode, (1st acceleration/deceleratioe}i

3: Yes, V/IF mode,
(2nd acceleration/deceleration time)

4: Yes, V/IF mode,
(3rd acceleration/deceleration time)

5: Yes, V/IF mode, (4th acceleration/deceleratioreji

6: Yes, V/f mode and speed vector control mode
(1st acceleration/deceleration time)

7: Yes, VIf mode and speed vector control mode
(2nd acceleration/deceleration time)

8: Yes, V/f mode and speed vector control mode
(3rd acceleration/deceleration time)

9: Yes, V/f mode and speed vector control mode
(4th acceleration/deceleration time)

1704

Overload alarm level settin

gMode A 20-200%

value

Mode B 20-150%

1%

150

120

1705

Motor type

1: General-purpose motor
2: Exclusive motor for the inverter

1706

Function to switch between “O\f
and “LV” alarms when stopped

" 0: “OV” enabled, “LV” disabled when stopped
1: “OV” disabled, “LV” enabled when stopped
2:“OV” disabled, “LV" disabled when stopped
3:“OV” enabled, “LV” enabled when stopped

1707

Missing Phase detection functiol

n  0: No infhage loss, no output phase loss

. Input phase loss, no output phase loss
- No input phase loss, output phase loss

1708

Overvoltage stalling preventiq

function

- No overvoltage stalling prevention function.

1
2
3: Input phase loss, output phase loss
0
1

: Overvoltage stalling prevention function.
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7-2 Function Code List — System-Related FunctionsSpecial Functions / Graph Operation Function

. User
Code Function Name Data Content Settmg Factory Setting
No. Resolution Presets Value
1709 Feedback signal disconnection 0: Only warning 0.01s 5
detection time 0.01 -119.99 sec.
120: No detection
1710 | Carrier frequency variable by lowering0: Disabled 1: Enabled 1 0
temperature
(Active when only mode A is selected)
1801 Inverter host software version query| Read only Version
1802 Memory Version query Read only \ersion
1803 | Operation panel software version Read only Version
query
1804 Operation time display Read only 1 hour
1805 Reading alarm data 0: No function 1 0
1: Read start
9: Record erase
1806 Alarm status confirmation 1 Read only 1
1807 Alarm status confirmation 2 Read only 1
1808 Alarm status confirmation 3 Read only 1
1809 Alarm status confirmation 4 Read only 1
1810 Alarm status confirmation 5 Read only 1
Special functions
1901 | Energy-saving mode selection 0: No function 1 0 9
1: Simple energy-saving mode (V/f mode) %
2: Auto energy-saving mode T
1902 | Simple energy saving rate 0-50% 1% 0 :
1903 Simple energy saving time 0 -65,000 sec. 1ls 10
2001 | V-+f separation function selection 1: V - f proportional separation 1 1
2: Complete separation
2002 | V-+fseparation command voltage 0: Disabled (command is given by VIF1) 0.01VvV 0
0.01-10.00V
2003 Arbitrary V/f pattern intermediate 0-460V 1 0
voltage 1
2004 | Arbitrary VIf pattern intermediate 0-460V v 0
voltage 2
2005 | Arbitrary V/f pattern intermediate 0.05-600Hz 0.01Hz 20
frequency 1
2006 Arbitrary V/f pattern intermediate 0.05-600Hz 0.01Hz 40
frequency 2
2007 | Automatic torque boost selection 0: No automatic torque boost 1 0
1: Voltage compensation function
2: Slip frequency compensation
2008 | Slip compensation response time | 0-1000 (set value 1=10ms. 1 10
constant
2009 | Slip compensation multiple 0.01-2 0.01 1
Graph operation function
2101 1st speed frequency 0-600Hz 0.01Hz 0
2102 | 2nd speed frequency 0-600Hz 0.01Hz 10
2103 3rd speed frequency 0-600Hz 0.01Hz 20
2104 4th speed frequency 0-600Hz 0.01Hz 30
2105 | 5th speed frequency 0-600Hz 0.01Hz 40
2106 6th speed frequency 0-600Hz 0.01Hz 50
2107 | 7th speed frequency 0-600Hz 0.01Hz 60
2108 8th speed frequency 0-600Hz 0.01Hz 0
2109 | 9th speed frequency 0-600Hz 0.01Hz 0
2110 10th speed frequency 0-600Hz 0.01Hz 5
2111 11th speed frequency 0-600Hz 0.01Hz 15
2112 12th speed frequency 0-600Hz 0.01Hz 25
2113 13th speed frequency 0-600Hz 0.01Hz 35
2114 14th speed frequency 0-600Hz 0.01Hz 45
2115 15th speed frequency 0-600Hz 0.01Hz 55
2116 16th speed frequency 0-600Hz 0.01Hz 0
2201 Selection of Scheduled operation 0: Normal operation 1 0
1: Simple scheduled operation
2: Disturbed operation
2202 Simple scheduled operation repetitign8: Continuous 1 1
1-250: Repetition count
2203 Operation timer T1 0 -65,000 sec. 1s 10
2204 Operation timer T2 0 -65,000 sec. 1ls 10
2205 Operation timer T3 0 -65,000 sec. 1ls 10
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7-2 Function Code List — Graph Operation Functions Display Function
. User
Code No. Function Name Data Content Settmg Factory Setting
Resolution Presets Value
2206 Operation timer T4 0 -65,000 sec. 1s 10
2207 Operation timer TS 0 -65,000 sec. 1ls 10
2208 Operation timer T6 0 -65,000 sec. 1s 10
2209 Operation timer T7 0 -65,000 sec. 1s 10
2210 Operation timer T8 0 -65,000 sec. 1ls 10
2211 Operation timer T9 0 -65,000 sec. 1s 10
2212 Operation timer T10 0 -65,000 sec. 1ls 10
2213 Operation timer T11 0 -65,000 sec. 1s 10
2214 Operation timer T12 0 -65,000 sec. 1ls 10
2215 Operation timer T13 0 -65,000 sec. 1ls 10
2216 Operation timer T14 0 -65,000 sec. 1s 10
2217 Operation timer T15 0 -65,000 sec. 1ls 10
2218 Operation stop time TO 0 -65,000 sec. 1s 10
2219 Midway stop deceleration time | 1: 1st deceleration time (value of F1016) 1 1
2: 2nd deceleration time (value of F1017)
3: 3rd deceleration time (value of F1018)
4: 4th deceleration time (value of F1019)
2220 Midway start acceleration time | 1: 1st acceleration time (value of F1012) 1 1
2: 2nd acceleration time (value of F1013)
3: 3rd acceleration time (value of F1014)
4: 4th acceleration time (value of F1015)
2221 Forward/reverse and X Y 11
acceleration/deceleration in T1 | X 1: Forward run
2222 Forward/reverse and 2: Reverse run 11
acceleration/decelerationin T2 | Y 1 - 4: Acceleration/deceleration time specifi¢d
2223 Forward/reverse and 11
acceleration/deceleration in T3
2224 Forward/reverse and 11
acceleration/deceleration in T4
2225 Forward/reverse and 21
acceleration/deceleration in T5
2226 Forward/reverse and 21
acceleration/deceleration in T6
2227 Forward/reverse and 21
acceleration/deceleration in T7
2228 Forward/reverse and 11
acceleration/deceleration in T8
2229 Forward/reverse and 11
acceleration/deceleration in T9
2230 Forward/reverse and 11
acceleration/deceleration in T10
2231 Forward/reverse and 11
acceleration/deceleration in T11
2232 Forward/reverse and 21
acceleration/deceleration in T12
2233 Forward/reverse and 21
acceleration/deceleration in T13
2234 Forward/reverse and 21
acceleration/deceleration in T14
2235 Forward/reverse and 21
acceleration/deceleration in T15
2236 Disturb modulation analog inpyt 0: No analog input 1 0
switching 1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage
(0—10 V or potentiometer)
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage
(0—10V or potentiometer)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage
(0—10V or potentiometer)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
2237 Disturb modulation rate 0-50% 1% 0
Display Function
2301 LCD contrast adjustment 1-63 1 48
2302 Language selection of LCD 0: Startup options (English display) 1 0
1: English
2: Chinese
3: Japanese
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7-2  Function Code List - Display Function / PID Funtion

Code No.

Function Name

Data Content

Setting
Resolution

Factory
Presets

User
Setting
Value

230:
2304
2305

LCD’s 1st display parameter sett
LCD’s 2nd display parameter
setting

LCD’s 3rd display parameter setti

0: No displa

1: Frequency (Hz)
2: Output current (A)
) Speed [rpm]
4: Load factor [%]
5: Output voltage [V]
6: DC voltage [V]
7: Active power [kW]
8: Apparent power [kVA]
9: Radiator temperature/]
10: Command speed [rpm]
11: PID1 feedback value [Hz]
12: PID2 feedback value [Hz]
13: VIF1 analog input value
14: VIF2 analog input value
15: VIF3 analog input value
16: Output torque [%)]
17: Partial excitation current [A]
18: Partial torque current [A]
19: Detecting position [mm]
32: Command frequency (Hz)
33: Command torque [¢

1

1
2
4

230¢

LCD backlightout time

0: Off
1— 600 minutes: the time until it goes off
999: Normally o

1 minute

1C

PID function

3001

PID1 command value ing
switching

1: Frequency
2: External analog VIF1 voltage (0—5 V)
3: External analog VIF1 voltage
(0—10 V or potentiometer)

4: External analog VIF2 voltage (0—5 V)
5: External analog VIF2 voltage

(0—10V or potentiometer)
6: External analog VIF3 voltage (0—5 V)
7: External analog VIF3 voltage

(0—10V or potentiometer)
8: External analog VIF1 current (4—20mA)
9: External analog VIF2 current (4—20mA)
10: External analog VIF3 current (4—20mA)
11: Function code setting (F3017)
99: Pulse train inpt

300z

PID1 feedbaclinput switching

0: No inpu
1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage

(0—10 V or potentiometer)
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage

(0—10V or potentiometer)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage

(0—10V or potentiometer)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
10: Communication mode
99: PG feedback P

300:

PID1 contro proportional gai

0-10C

0.01

300¢

PID1 control integral tim

0.01-100 sec

0.01:

300¢

PID1 control differential time

0-100 sec

0.01:

300¢

PID1 control integral separati
judgment valu

5— 100% (upper frequency limit referen

0.1%

3007

PID1 feedback signal input filt
time constar

1-50C (set value 1=10n) .

1C

300¢

Indirect PID1 input referen:

5— 100% (target value referen

0.1%

2C

300¢

PID1 deviation limit valu

0: No limit
1— 100% (upper frequency limit referer)

0.1%

10C

301C

PID1 output limit valu

0: No limit
1— 100% (upper frequency limit referen

0.1%

10C

3011

PID1 operation polarity switchi

1: Command valu- feedback valt
2: Feedback valu- command val.

301z

PID1 gain polarity switchir

1: The positive or negative deviation indici
the same gain

2: The positive or negative deviation indicates
different gaiis

301:

PID1 command value g

0-5C

0.01
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7-2 Function Code List — PID Function
Code . Setting | Factory Usgzr
No. Function Name Data Content Resolution Presets S\/eatltlljneg
3014 PID1 feedback value ge 0-5C 0.01 1
3015 PID1 control proportional gain (negativ@-100 0.01 0.1
F3012=2
3016 PID1 control integral time (negative: |0.01 -100 sec. 0.01s 0.1
F3012=2
3017 |PID1 control command val 0-6,00( 0.1 0
3018 PID1 control feedback value 0-6,000 0.1 0
(communication functiol
3019 Frequency corresponding to PID1 contfb600Hz 0.01Hz 60
maximum command valu
3101 [PID2 command value input switching |1: Frequency 1 0
2: External analog VIF1 voltage (0—5 V)
3: External analog VIF1 voltage (0—10 V or potentg&ier
4: External analog VIF2 voltage (0—5 V)
5: External analog VIF2 voltage (0—10V or potenteiar)
6: External analog VIF3 voltage (0—5 V)
7: External analog VIF3 voltage (0—10V or potenteiar)
8: External analog VIF1 current (4—20mA)
9: External analog VIF2 current (4—20mA)
10: External analog VIF3 current (4—20mA)
11: Function code setting (F3117)
99 :Pulse train inpt
3102 [PID2 feedback input switching 0: No input 1 0
1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage (0—10 V or potenté&ier
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage (0—10V or potenteiar)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage (0—10V or potenteiar)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
10: Communication mode
99: PG feedback P
3102 |PID2 control proportionagair 0-10C 0.01 0.1
3104 PID2 control integral tim 0.01-100 sec 0.01: 0.1
310¢ PID2 control differential time 0 -100 sec 0.01: 0
3106 PID2 control integral separatiprdgmen5 — 100% (upper frequency limit reference) 0.1% 20
value
3107 PID2 feedback signal input filter time |1-500 (set value 1=10ms. 1 10
constar
310¢  |Indirect PID2 input referen 5 — 100% (target value referen 0.1% 20
3109 PID2 deviation limit value 0: No limit 0.1% 100
1 — 100% (upper frequency limit referen
3110 PID2 output limit value 0: No limit 0.1% 100
1 — 100% (ipper frequency limit referenc
3111 PID2 operation polarity switching 1: Command value — feedback value 1 1
2: Feedback valu- command val.
3112 PID2 gain polarity switching 1: The plus or minus deviation indicates the sagie g 1 1
2: The plu or minus deviation indicates different gs
3112 PID2 command value gz 0-5C 0.01 1
311 PID2 feedback value ge 0-5C 0.01 1
3115 PID2 control proportional gain 0-100 0.01 0.1
(negative: F3012=
3116 PID2 control integral time 0.01 -100 sec. 0.01s 0.1
(negative  F3012=2
3117 PID2 control command val 0-6,00( 0.1 0
3118 PID2 control feedback value 0-6,000 0.1 0
(communication functiol
3119 Frequency corresponding to PID2 contfb600Hz 0.01Hz 60
maximum command valu
3123  [PID start mode selection 1: Direct input mode 1 1
2: Condition input moc
3124  |PID end mode selection 1: Direct end mode 1 2
2: Condition end moc
312¢  [PID end setting valt 1 — 100% (upper frequency limit stande 0.1% 20
3127 [For factory adjustmet
3201  [PID control action selection 0: Open loop control 1 0
1: PID1 control
2: PID2 control
3: For factory adjustment
4: External terminal switching PID control
5: Timing switch PID contr
3202 For factory adjustme
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7-2  Function Code List — PID Function / Communicatioa Function

) Setting Factory Usgr
Code No. Function Name Data Content : Setting
Resolution Presets Value
3203 External PID control selection 0: No external PID control 1 0
1: External control PID1
2: External control PID2
3: For factory adjustment
4: external controls PID1 and PID2
5: For factory adjustment
6: For factory adjustment
3204 External PID operation mode 1: Operation interlocked with inverter operation 1 1
selection 2: PID output after power input
3: PID output controlled by external terminals
3205 PID constitution selection 0: Without command value addition calculation 1 0
1: With command value addition calculation
3206 Command value addition 0.01-100 0.01 1
calculation PID control gain
3207 PID1/PID2 switching time 0.1 -6,000 minutes 0.1 minute 0.1
3301 Reading PID1 command value Read only 1
3302 Reading PID1 feedback value Read only 1
3303 Reading PID1 input deviation Read only 1
3304 Reading PID1 output value Read only 1
3305 Reading PID2 command value Read only 1
3306 Reading PID2 feedback value Read only 1
3307 Reading PID2 input deviation Read only 1
3308 Reading PID2 output value Read only 1
3309 For factory adjustment
3310 For factory adjustment
3311 For factory adjustment
3312 For factory adjustment
Communication function
4001 Message checksum 0: No 1 1
1: Yes
4003 Pull-up/down function 0: No 1 0
1:Yes
4004 Communication response time 10-6000ms 1ms 10
4005 Serial communication function 0:No function 1 0
1: Dedicated protocol communication function
2: ModBus communication function
4006 Inverter No. 0—254; for ModBus only 1 1
(0—32; for RS485 communication)
4007 Communication speed 1: 1,200bps 1 4
2: 2,400bps
3: 4,800bps
4: 9,600bps
5:19,200bps
6: 38,400bps
7:57,600bps
4008 Parity bit 0: No 1 1
1: Odd
2: Even
4009 Stop bit 1: 1 bit 1 1
2: 2 bhits
4010 End bit 0: CR+LF 1 0
1: CR
4011 Inverter’s response to specified 0: Sent 1 0
commands 1: Not sent (Error response sent)
2: Not sent (No error response sent)
4101 ModBus communication timeout | 0: No function 0.01s 0
setting 0.01 -600 sec.
4102 ModBus communication timeout | O: Keep the status 1 0
action 1: Stop alarm
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7-2 Function Code List — Motor Parameters / Vector @Gntrol

. User
Code Function Name Data Content Settmg Factory Setting
No. Resolution Presets
Value
Motor Parameters
5001 Motor poles voltage- capacity XY zzz — 01
X: Poles
Y: Rated voltage
Z: Motor capacity
5002 Motor current rating 0.1-999.9A 0.1A 01
About 30 — 110% of the inverter current rating
5003 Motor frequency rating 10—600Hz 1Hz 01
5004 Motor speed rating 0-24,000 rpm 1rpm 01
5005 Motor insulation type 1: Type A 1 01
2: Type E
3: Type B
4: Type F
5: Type H
5006 The motor’s rated voltage during aut®: The voltage selected by F5001 1 0
tuning of motor parameters 100-460V
5007 Rated motor slip ratio 0-50% 0.1% 2
5008 The setting of motor parameter ayt®: No range 0.1% 200
tuning range 50-300%
5009 Motor stator resistance 55kW or below 0.001-6%2 0.001Q 1
75kW or above 0.01-650n82 0.01m
5010 Motor rotator resistance 55kW or below 0.001-6%2 0.001Q 01
75kW or above 0.01-650n® 0.01mD
5011 Motor stator inductance 55kW or below 0.1-6,000mH 0.1mH 1
75kW or above 0.01-600mH 0.01mH
5012 Motor rotator inductance 55kW or below 0.1-6,000mH 0.1mH 1
75kW or above 0.01-600mH 0.01mH
5013 Motor’s mutual inductance 55kW or below 0.1-6000mH 0.1mH 01
75kW or above 0.01-600mH 0.01mH
5014 Motor excitation current 0.01-650A 0.01A 1
5015 Motor’s moment of inertia 0-65kgnt 0.001kgm 01
5016 Load’s inertia moment ratio 1-200 0.01 1
Vector control
6001 Torque limiter (power running) Mode A 0-200% 0.1% 150
Mode B 0-150% 0.1% 120
6002 Torque limiter analog input function | 0: F6001 1 0
( power running) 1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage
(0—10 V or potentiometer)
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage
(0—10V or potentiometer)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage
(0—10V or potentiometer)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
6003 Torque limiter (regeneration) Mode A 0-200% 0.1% 100
Mode B 0-150%
6004 Torque limiter analog input functign0:F6003 1 0
(regeneration) 1: External analog VIF1 voltage (0—5 V)
2: External analog VIF1 voltage
(0—10 V or potentiometer)
3: External analog VIF2 voltage (0—5 V)
4: External analog VIF2 voltage
(0—10V or potentiometer)
5: External analog VIF3 voltage (0—5 V)
6: External analog VIF3 voltage
(0—10V or potentiometer)
7: External analog VIF1 current (4—20mA)
8: External analog VIF2 current (4—20mA)
9: External analog VIF3 current (4—20mA)
6005 Multiple for starting excitation current 0.1—2 (for applicable motor) 0.01 1
6006 Starting excitation time 0: No starting excitation 0.1s 01
0.1 -10 sec.
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7-2  Function Code List — Vector Control / Torque Cottrol

Code . Setting' Factory Us?r
No Function Name Data Content Resoluti Presets Setting
) on Value
6007 Multiple for braking excitation current 0.1—2 (for applicable motor) 0.01 1
6008 Braking excitation time 0: No braking excitation 0.1s 1
0.1 -10 sec.
6009 Current control gain compensation | 0.5-1.5 0.01 1
6010 Speed control ASR proportional gain 0.01-150% 0.01% 01
6011 Speed control ASR integral time 0 -20 sec. 0.001s 01
6012 Speed detection filter cut-off 0: No function 0.01Hz 0
frequency 0.01-500Hz
6013 Torque detection filter cut-off 0: No function 0.1Hz 0
frequency 0.1-5,000Hz
6014 Motor vibration reduction rate 0: No function 1 0
1: 75%
2: 50%
3:25%
6015 Lower frequency limit for motor 0-240Hz 0.01Hz 0
vibration reduction function
6016 Upper frequency limit for motor 0-240Hz 0.01Hz 0
vibration reduction function
6017 Starting torque 0-100% 0.1% 30
6018 Starting torque duration time 0 -6500 sec. 0.1s 1
6019 Variable % gain for speed control 0: No variable gain function 0.01% 15
0.01-150%
6020 Frequency bottom of variable gain far 0-240Hz 0.01Hz 10
speed control
6021 Frequency top of variable gain for | 0-240Hz 0.01Hz 30
speed control
Torgue control
6101 Torque command selection 1: Operation panel 1 1
2: External analog VIF1 voltage (0—5 V)
3: External analog VIF1 voltage
(0—10 V or capacity)
4: External analog VIF2 voltage (0—5 V)
5: External analog VIF2 voltage
(0—10 V or capacity)
6: External analog VIF3 voltage (0—5 V)
7: External analog VIF3 voltage
(0—10 V or capacity)
8: External analog VIF1 current (4—20mA)
9: External analog VIF2 current (4—20mA)
10: External analog VIF3 current (4—20mA)
6102 Torque command Mode A 0-+200.0% 0.1% 10
Mode B 0-+150.0%
6103 Positive upper value of 20.0-200.0% 0.1% 100
Torgue command
6104 Positive lower value of 0-20.0% 0.1% 5
torgue command
6105 Negative upper value of 20.0-200.0% 0.1% 100
torgue command
6106 Negative lower value of 0-20.0% 0.1% 5
torque command
6107 Bias torque command (VIF1) 0-+200.0% (torque command of 0V or 4mA 0.1% 0
6108 Gain torque command (VIF1) 0-+200.0% torque command of 5V or 10V or 20mA  0.1% 100
6109 Bias torque command (VIF2) 0-+200.0% (torque command of OV or 4mA 0.1% 0
6110 Gain torque command (VIF2) 0-+200.0% torque command of 5V or 10V or 20mA  0.1% 100
6111 Bias torque command (VIF3) 0-+200.0% (torque command of OV or 4mA 0.1% 0
6112 Gain torque command (VIF3) 0-+200.0% torque command of 5V or 10V or 20mA  0.1% 100
6113 Torque characteristics selection |in0: Constant torque constant power limit 1 0
constant power zone 1: Constant torque limit
6114 Speed limit selection 0: Speed limit under 1st speed frequency comman 1 1
1: Speed limit in function codes
6115 Speed limit value in torque contrpl0-8,000 rpm 1rpm 1,800
(Forward run side)
6116 Speed limit value in torque contrpl0-8,000 rpm 1rpm 1,800
(Reverse run side)
6117 Torque control proportional gain 0.01-150% 0.01% 01
6118 Torque control integral time 0-500ms 0.1ms 50
6119 Lower torque limiting value in speed0-100% 0.1% 30
limiting
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7-2 Function Code List - Extended Functions

. User
Code Function Name Data Content Settmg Factory Setting
No. Resolution Presets
Value
Extended functions
8101 Point to Paint control position limiter] 1-32,767mm imm 32,767
8102 Effective number of bits for Point {o1: Integer 1 1
Point control position 2: 1 digit after decimal point is effective
(Unit=mm) 3: 2 digits after decimal point are effective
8103 Simple Backlash calibration 0-+5,000 pulses 1 pulse 0
8104 Command pulse format 1: Forward / reverse run pulse train 1 1
2: Sign pulse train
(Optional function) | 3: 2-phase pulse train
8105 Command pulse logic 1: Positive logic 1 1
(Optional function) 2: Negative logic
8106 PG pulse output divisor 1:1/1 1 1
2:1/2
3:1/4
4:1/8
(Optional function) | 5: 1/16
8107 Deviation counter clear mode 1: Level operation 1 2
2: Rising edge operation
8108 PG pulse multiplication value 1: x1 1 3
2: x2
3: x4
8109 PG output formation selection 1: Corresponding to open collector PG 1 1
2: Corresponding to open collector PG (optional)
3: Corresponding to bus driver PG (optional)
8110 Position control gain 0.1-50 rad/s 0.1lrad/s 1
8111 Positioning completion width 0-32,767 pulses 1 pulse 100
8112 Error level limit 0-1,000 (set value 1=1000 pulses 1 100
8113 Quick acceleration/deceleration for | 0: Disabled 1 1
position control 1: Enabled
8114 Number of pulses within 1 mm 0: Pulse is specified with F8115 1 pulse 0
1-32,767 pulses
8115 Point to point control command 0: No function 0
1-32,767 pulses (03
0.01-32,76 7mm([13)
8116 Electric gear ratio function selection | 0: Inactive 1 0
(Optional function) 1: Active
8117 Electric gear A data 1-100 1 1
(optional function)
8118 Electric gear B data 1-100 1 1
(optional function)
8119 Zero-servo control function selection| 0: Inactive 1 0
1: Active
2: Switching on external terminal (PO) zero-servg
8120 Zero speed 1-3,000 rpm 1rpm 30
8121 Zero speed servo complete width 5 — 1,0000 pulses 1 pulse 10
8122 Number of PG pulses 20 — 2,048 pulses 1 pulse 1000
8123 For factory adjustment
8124 For factory adjustment
8125 PG pulse A-B polarity reversal 0: Inactive 1 0
1: Polarity reversal
8126 Speed control ASR proportional gairD: Act according to the set value of F6010 0.01% 15
in zero-servo 0.01-150%
8999 For factory adjustment

The setting values can not be changed during aperat

*1: The representative parameters that are suitabldor various models have been input.
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7-2 Function Code List — Optional Functions / OthelFunctions

The following values have been input from * 2-*t3-8 in various models of inverters.

Vodel *2-1 *2-2 *2-3 *2-4 *2-5 *2-6 *2-7 *2-8
ode
F1012 F1013 | F1014 | F1015 | F1016 | F1017 | F1018 | F1019
SVC06-0015
5 10 15 20 5 10 15 20
-SVC06-0075
SVC06-0110
15 30 45 60 15 30 45 60
-SVC06-0150
SVC06-0185
30 60 90 120 30 60 90 120
-SVC06-0550
SVC06-0750
60 120 180 240 60 120 180 240
-SVC06-0900
SVC06-1100
75 150 225 300 75 150 225 300
-SVC06-2500

*3: Data content and setting resolutions change witfunction codes. See 7-3 Description of Functiorigr details.
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7-3 Description of Functions

7-3  Description of Functions

F1001 Motor control mode selection ‘

A function for selecting motor control mode.

Code No. Function Name Data Content Setting Resolution Factory
Presets
F1001 Motor control mode | 1:V/f control mode 1 1
selection 2: Speed control (speed sensorless vector
control )

3: Speed control (speed sensor vector control
4: Torque control (speed sensorless vector
control )
5: Torque control (speed sensor vector control
6: Position control (speed sensor vector contro| )
10: Auto tuning mode 1
11: Auto tuning mode 2
40: V. f separation control

® F1001 = 1: the motor is controlled by the V / fghaset in V / f mode.

® F1001 = 2: Speed control mode (speed sensorlessrvaantrol), F1001 = 3: Speed control mode (spseasor
vector control).
Speed control is a control mode that will maintaioconstant speed regardless of what the load ¢comdst And, it is
a control mode which allows the motor to generagsh horque from the low-frequency field. In speeshicol, you
can select speed sensorless vector control (F1@®)1ox speed sensor vector control (F1001 = 3). fihee below
shows the setting flow through which the vectorespeontrol is realized.

Speed sensorless vector control Speed sensor vector contro
(F1001=2) (F1001=3)

‘ ‘ Setting motor parameters‘ ‘ ‘ ‘ Setting motor parameters‘ ‘
(F5001) (F5001)

Motor parameter auto
tuning
(F1001=10 or 11)

Basic setting of PG sensor
F8100-related

)+(

‘ ‘ Setting of torque Iimiter‘ ‘

‘ ‘ Setting of starting o braking ‘
excitation

‘ ‘ Setting of speed control gair* ‘

v

Test run

(Related function codes)

e To carry out speed control mode selection, pleasefer to description of relevant parts of functioncode F6000.

e To carry out speed sensor vector control mode sekon, please refer to description of relevant pag of function code
F8100 for basic setting of PG sensor.
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Notes on use of speed control mode:
Note 1: When setting the control mode of speed samtess vector control, the following conditions musbe met.
1. One inverter to one motor.
2 The motor must be a Sanken designated 2-pole, 4-pae6-pole 3-phase induction motor or a similar mar.
3 .The motor drive capacity must be equal to that of th standard motor suitable for the inverter rating a one rank
below.
4 The wiring length between the inverter and the mair shall be less than 30 m. If the wiring length eceeds 30 m,
conduct auto tuning of the motor parameters in advace using the auto tuning mode 2.
And, for vector control, the maximum wiring length shall be controlled within 200m.

Note 2: F5001does not apply to the setting of ] and [J in Note 1, please set it correctly according to the above. Andhe
inverter action and control characteristics cannotbe guaranteed where thd=5001s setting does not match ratings of
the connected motor.

Note 3: In the speed sensorless vector control mode, motparameters, control frequency and voltage are uset drive the
motor, therefore control characteristics depend onmotor parameters, and the best performance may nobe
achieved depending on the motor. If motor charactestics, etc. are not mastered, auto measurement ofiotor
constant shall be carried out using auto tuning, am, the use of V / f mode of which the control chareristics do not
depend on motor parameters is recommended for cortt.

Note 4: When setting speed sensorless vector control modie following function codes shall be limited.

F1004 — F1008setting inactive

F1102(Starting mode) =3 (started by starting frequency after DC braking): setting inactive. Starting excitation shall
be made by setting starting excitation timg[F6006),and then the operation shall be started by startingrequency
according to the setting values of operation stantig frequency (F1104)and starting delay time(F1105).
F1103(starting frequency): Although the setting is actie, the minimum value is Oz in speed sensorless vector
control mode.

F1111(braking mode) =2: setting inactive. Braking excitation is made accorithg to the setting of braking excitation
time (F6008)when stopped. The relation between output frequencgnd the settings ofF1104and F1112is handled in
the same way with V / f mode.

F1113, F1114Changed toF6007, F6008or DC braking function.

F1701, F1703Changed toF6001, F6003or current limiting.

Note 5: Others

1 Upper frequency limit (F1007)sets the motor’s rated speed as the synchronous spe please set the frequency
specified by the motor's number of poles as the maxum value of frequency setting. The operation is aveak
magnetic-controlled constant power operation wher¢he frequency setting values above rated frequengy5003)are
used to drive motor, however, do not set the uppdrequency limit too much higher than the rated frequency as it
may cause mechanical damage to the motor.

2 When output is stable, because the motor's speeddsntrolled to keep it constant, the frequency thathe inverter
actually outputs constantly changes. In contrast tdhe case of the V/f mode, the set frequency andehoutput
frequency do not necessarily coincide when outpusistable. Therefore, the output frequency may exceetie set
frequency.

3 “Frequency arrival” and “frequency matching” set by F1509 — F1511determine when the output
frequency reaches or matches the set frequencyherefore, for the “frequency matching” function, st the
frequency matching range (F1508) to a few Hz becaei®f the reason described inJ.

4 All values output to the operation panel's 7-segmérmonitor are based on the output frequency. In therequency
display mode, the output frequency is displayed. Itase of speed and no-units display, estimated sgde displayed
in speed sensorless vector control; and detectedesal is displayed in speed sensor vector control.

5 In the use of speed sensor vector control mode, pke correctly configure the basic settings of PG s&or. The motor
can not be normally controlled if incorrectly configured.
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7-3 Description of Functions

® F1001 = 4: Torque control mode (speed sensorlest®iveontrol), F1001 = 5: Torque control mode (shsensor
vector control).
The so-called torque control mode is a control mfmteconstant torque output. In torque control,expsensorless

vector control mode (F1001=4) or speed sensor vectarol mode (F1001=5) can be selected.
The procedure for implementation of torque congsahown as follows.

0 B Speed sensorless vector control " Speed sensor vector control
(F1001=4) (F1001=5)
| I Setting motor parameters(FSOO]I) | | I Setting motor parameters(FSOO:‘) |

¥

Motor parameter auto tuning EgilgoselttlpgdofPGsensor
(F1001=10 or 11) felate

I | Setting of torque command I I

v

| |Setting of starting * braking excitatior1 I

v

| |Setting of torque control gain | I

| | Test run I I

(Related function codes)
When selecting torque control mode, please reféw relevant description of F6100.
To select speed sensor vector control mode, pleasfer to relevant description of F8100 for settig of PG sensor.

Notes on use of torque control mode:
Note 1. When setting speed sensorless vector control mgdbe following conditions must be met.
1. One inverter to one motor.
2 .The motor must be a Sanken designate2ipole, 4-pole or 6-pole 3-phase induction motor or a similar motor.
3. The motor drive capacity must be equal to that ofhe standard motor suitable for the inverter rating or one rank
below.
4. The wiring length between the inverter and the motoshall be less than30 m If the wiring length exceeds30 m
conduct auto tuning of the motor constants in advare using the auto tuning mode.

Note2: F5001does not apply to the setting of] and [J in Note 1, please set it correctly according to the above.n, the
inverter action and control characteristics cannotbe guaranteed where thé=5001s setting does not match ratings
of the connected motor.

Note 3: In the speed sensorless vector control mode, motparameters, control frequency and voltage are ugkto drive the
motor, therefore control characteristics depend ommotor parameters. Thus sometimes the best performaercmay
not be achieved. If motor characteristics, etc. ar@ot mastered, auto measurement of motor parametershall be
carried out using auto tuning.

Note4: In the use of speed sensor vector control modelepse correctly configure the basic settings d?G sensor. The
motor can not be normally controlled if incorrectly configured.

Note 5: For starting in torque control mode with speed smasor, starting begins with the speed detected. Fapeed sensorless
starting, flying start will be carried out. If speed tracking frequency can not be detected, the motowill be started
by starting excitation.

When started by starting excitation, if ovecurrent or other phenomena occur on the motor, tlen setF6005
(Multiple for starting excitation current) and F6006(Starting excitation time) longer.
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7-3 Description of Functions

Note 6: In torque control mode, the stop function has ndting to do with the setting of function code=1111(braking mode),
and it is free run stop.

Note 7: Motor parameters will also be used for torque catulation in torque control under speed sensor modeso the torque
control accuracy may not be reached if the motor pameter setting (Function Code No0.5000 segment) is
inappropriate. If the motor parameters are known, ke sure to set the motor parameters. If the motor pameters
are unknown, please carry out auto tuning.

® F1001=6: Position control mode
Position control mode is a mode which uses PG sdasposition control.
» The load position is controlled according to theernal input pulse command. The optional boa@-P%) is
required for pulse command input.
» Some functions such as positioning control (PwrPoint) etc. which do not need pulse commandtingan be
achieved under the standard configuration.

(Related function codes)
See description of F8100 part for basic settinB@fsensor.

Notes on position control mode:

Note 1: When setting position control mode, the following enditions shall be met.

[ Operation commandShould be set byexternal terminal (F1101 = 2).

[1 One inverter drives one motor.

[J The motor must be a Sanken designate2pole, 4-pole or 6-pole 3-phase induction motor or a similar motor.

[1 The motor drive capacity must be equal to that of te standard motor suitable for the inverter rating a one
rank below.

[J The wiring length between the inverter and the motoishall be less tharBO m.If the wiring length exceeds30 m,
conduct auto measurement of the motor parameters iadvance using the auto tuning mod@. And, for vector
control, the maximum wiring length shall not exceed.00m.

Note 2: The setting of F5001 shall not be in violation of requirements of(] [ [J in Note 1. Please set the parameters
according to the above requirements. And, the invéer action and control characteristics cannot be garanteed
where theF5001s setting does not match ratings of the connectedotor.

Note 3: Please correctly configure the basic settings &G sensor. The motor can not be normally controlled ifncorrectly

configured. In addition, in position control, the F8125: PGpulse A-B polarity reversal can not be used.

Note 4: Position control mode can be set only when the opsfon command set to external terminal(F1101 = 2) Also, the
operation panel’s operation control authorization svitching is inactive.

Note 5: Others
1. Depending on the position deviation, the output frguency can be up to the selected upper frequencymiit

(F1007, F1316, and F131Tonfigure appropriate settings based on the actuaituation of the motor and load
device.

2.In position control, the acceleration/deceleratiorime (F1012-F1019)s inactive.

3.When the operation signal iSOFF, it will stop by free run regardless of the functon code setting.

F1001 = 10 and 11: auto tuning modes 1 and 2
Auto tuning is an integrated function inside theerter, which auto detects connected motor’s ipatars.
This function applies to the motor of which the graeters are completely unknown, and is a very &éffec
detection function for speed sensorless vectorrobmthen the wiring length between the inverter dhe
motor exceeds 30m.
The auto tuning function has two modes.
1. Auto tuning mode 1 (F1001 = 10): a mode for dértg motor parameters when the motor shaft is not

rotating. It is used when auto tuning mode 2 carbecexecuted.

2. Auto tuning mode 2 (F1001 = 11): a mode for ckitg motor parameters by rotating motor shaft.

*  See 6-2-6 for details and sequence of auto tuning
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7-3 Description of Functions

@ F1001=40: \¥f separation control
A function which can set the inverter’s outp@ofuency and output voltage independently.
The control mode is V / f mode.
F2001: Through Vef separation selection, you daoose complete separation or Vef proportional s&jm.
(Related function code}
See the following function codes for details df<f separation function.
F2001 Vefseparation function selection.
F202 Vefseparation command voltage

F1002 1st speed frequency setting selection

A function for selecting the frequency setting nagtlior the 1st speed frequency operation.

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1002 | 1st speed frequency1: Operation panel 1 1
setting selection 2: External analog VIF1 voltage (0—5 V)
3: External analog VIF1 voltage (0—210 V or
potentiometer)

4: External analog VIF2 voltage (0—5 V)

5: External analog VIF2 voltage (0—10V or
potentiometer)

6: External analog VIF3 voltage (0—5 V)

7: External analog VIF3 voltage (0—10V or
potentiometer)

8: External analog VIF1 current (4—20mA)

9: External analog VIF2 current (4—20mA)

10: External analog VIF3 current (4—20mA)

11: External analog VIF1 voltage +VIF2 voltage

12: External analog VIF1 voltage +VIF3 voltage

13: External analog VIF2 voltage +VIF3 voltage

14: External analog VIF1 voltage -VIF2 voltage

15: External analog VIF2 voltage —VIF1 voltage

16: External analog VIF1 voltage-VIF3 voltage

17: External analog VIF3 voltage —VIF1 voltage

18: External analog VIF1 voltage +VIF2 current

19: External analog VIF1 voltage -VIF2 current

20: External analog VIF1 current -VIF2 voltage

21: Terminal block stepping

21: Communication

25: Pulse train input

26: External analog VIF1 forward / reverse operatio

(0 — 10V, 5V reference)

27: External analog VIF2 forward / reverse operatio

(0 — 10V, 5V reference)

28: External analog VIF3 forward / reverse opera(io
— 10V, 5V reference)

@
>0
Q
e
—
(1)
=
~

® Reading analog frequency
+ Afunction which takes the result of calculationtbé 3 channels of control circuit’s analog inperntinals VIF1,
VIF2, VIF3 (frequency command) carried out intelndly the inverter as the inverter’'s command fratuye

- 106 -



7-3 Description of Functions

The inverter converts the input command of eachiblinto a frequency by adjusting the bias and gaide.
The results are added or subtracted accordingetealue of F1002.

+ A negative result is always regarded as 0. The ulipé of the calculation result is determined ngsithe upper
frequency limit (F1007, F1316 and F1317).

@® F1002 = 21: Terminal block stepping function.
+ This function allows the target frequency to be@ased or decreased under ON/OFF status conttioé afxternal

control terminals. This function is useful whenistdifficult to input an external analog frequenayto set a
frequency from the operation panel.

1) Related function codes and multifunctional infguminals

Function code Inverter control terminal
F1002=21 AD2 Up terminal
AD3 Down terminal
DCM1 Digital signal common terminal
DCM2 Digital signal common terminal

If the first speed frequency selection is sdetminal block stepping (F1002= 21), a frequendtirsg value
can be entered only from external control inputiieals AD2 and AD3 of the inverter host.
Note: The frequency cannot be changed from the opetian panel.
It is a function which takes AD2 terminal as tp terminal of the set frequency and AD3 termira t
Down terminal of the set frequency.
Note: When F1002=21is selected, theAD2 and AD3 terminals set usingF1414-F1421can not be used for the2nd,
3rd, or 4th acceleration/deceleration command.
2) Increasing or decreasing the set frequency
Increasing the set frequency
Short-circuit the inverter’s external control temai AD2 to the DCM1 or DCM2 terminal. The set
frequency increases gradually from the currentezalu
Decreasing the set frequency
Short-circuit the inverter’s external control temai AD3 to the DCM1 or DCM2 terminal. The set
frequency decreases gradually from the currentevalu
Change of frequency display becomes rapid grhdfiam a low value.

4 Steady status
Increasing |
Steady statu
ing/ Decreasing
5 :
2
<
Hz
R 5 Time™
i OEF s+ o ;
AD2  |ON : 'oN: | oFF
AD3 OFF I__lOE' ON OFF
ON

Note 1. The terminal block stepping function is used not nly for setting the 1st speed frequency but also for setting
the frequencies for multiple speeds. For examplehert-circuit the 2nd speed selection terminaDF (inverter
control terminal) and the DCM1, if the terminal block stepping increases when seétg a frequency for the2nd
speed, the set frequency for the second speed wlilange. But, when changing multi-segment speed dag
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7-3 Description of Functions

increasing or decreasing action of the terminal bick, the increasing or decreasing action of segmentghich
started before change will be stopped, and the ineasing or decreasing action of segments after chanwill be
started.

Note2: The step function is disabled when the function kek (F1603=1, 3)s selected or at undervoltage.

Note3: When the terminals AD2 and AD3 are both connected to eitheDCM1 or DCM2 in short circuit or both left
open, the set frequency remains unchanged. (Maintaithe current status)

Note4: The frequency setting value for the increasing ordecreasing by terminal block stepping function is
determined by the current multi-speed frequency cods(F1021, F2101-F2116).

® Others
Note: Even if F1002 = 2 — 20, 26 — 28 selectedthe frequency setting value in multi-segment spee@nd — 8thspeed
operation or JOGoperation is still the value set byF2102 — F211ér F1201.
@® F1002=22: Communication
A function which sends special commands from the &€ to the inverter. See Chapter 7 Communication

Function for frequency setting method.
@® F1002=25: Pulse train input
The target frequency is determined with the pulssenfthe pulse train input by PG pulse as the lsedp
frequency command.
The places for pulse input are A + and A- of thetoal circuit terminal. See 4-6-1 for terminal cimufration.
Reference parameter
F1422 (Pulse train input reference frequency)
@® F1002 =26, 27, 28: Analog forward / reverse run
» This function is a function which runs in the sadirection with command direction at 5 — 10V ahd bpposite
direction to command direction at 5 — 0V based WrobVIF input as the center.
»-The input of each channel shall be converted @nfeequency according to its bias and gain codeedative
result is always regarded as 0.
* 5V is the bias frequency, 10V and 0V the gaimgiency.

A A

Gain frequency (F1402, F1404, F1406) Gain frequency
— (F1402, F1404, F1406)
o
= —
S 2
o [
3 a
o >
c (<]
@ Qo
3 o
< 3

<
Bias frequency
(F1401, F1402, F1405)
> >
0 5 10v 0 <5 7 v
VIF analog inputs \ /! VIF analog inputs
\ /
Forward run Reverse run Forward run X N\ /'
**************** Formardrun 17" " Raverse ran " Bias frequency Y
Reverse run orward run everse run ”1517491]:]4072"51?9@ 77777777 t\ !
Forward run Reverse run Forward run
Reverse run| Forward run Reverse run

% The operation direction of simple graph operat®the direction specified by the function code.
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F1003 V/f pattern selection

A function for selecting linear characteristicssquare-law decreasing characteristics for V / fepat

7-3

Description of Functions

Code No.

Function Name

Data Content

Setting Resolution

Factory Presets

F1003

VIf pattern selection | 1: Linear pattern

2: Square-law decreasing

pattern (weak)

3: Square-law decreasing

pattern (strong)

1

1

Reference parameter
F2003 (Arbitrary V/f pattern intermediate voltage 1
F2004 (Arbitrary V/f pattern intermediate voltage 2
F2005 (Arbitrary V/f pattern intermediate frequerigy
F2006 (Arbitrary V/f pattern intermediate frequery

Output voltag —s
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7-3 Description of Functions

F1004 Torque boost

A function which adjusts the V/f pattern shown le tfigure below to compensate for torque deficieotthe motor in
the low frequency zone.

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1004 Torque boost 0-20% 0.1% O
[J The representative parameters that are suitable fovarious models have been input.
100% Fommmmm e -
) i
(o)) 1
g :
S :
> T !
5 20% : |
s : . ;
8 Adjustment range !
0 .

Output frequen?y’ Reference frequency

@ An excessive increase will cause overcurrent, pbssictivating output current limiting function. Tavoid this,
make adjustment while confirming the output current

Note: The torque compensation is active only in the / f control mode.

Base voltage ‘
Base frequency ‘

A function for determining an Arbitrary V/f patteto match the motor’s characteristics. Set the Badtage and Base
frequency.

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1005 Base voltage 200V series 0: No AVR v 0
50-240V
400V series 0: No AVR
50-460V
F1006 Base frequency 0.1-600Hz 0.01Hz O

% The representative parameters that are suitable fovarious models have been input.

@® F1005=0: The reference voltage is equal to the dsglipossible output voltage that is determined Hey ibput
voltage. No automatic output voltage regulatiorl bé performed.

@® F1005=50-460[V]: Reference voltage. Automatic regjoh of output voltage will be performed. (200Vri8e:

50-240[V].)

Output | ,
voltage i i
(F1005) ! !
Base voltage i E E
0 | |
— | f

Output frequency

Base frequency(F1006) Upper frequency limit (F1007)
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7-3 Description of Functions

Note: The inverter can not output a voltage higherthan the input voltage. Therefore, the automatic reglation range
specified by this function is a range of maximum pssible output range determined by input voltage. Foexample,
F1005= 460Vmay be set even if used in 400V series distribution system. However, such a settgwill only serve to
make theV/f pattern steeper, the actual output voltage can natach 460V.

F1007 Upper frequency limit ‘
F1008 Lower frequency limit ‘

Set the upper and lower limits of the output fratpye

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1007 Upper frequency limit 5-600Hz 0.01Hz 60
F1008 Lower frequency limit 0.05-200Hz 0.01Hz 0.05

@ Because misoperation of the operation panel or gvictions of external frequency command signals o@use
over frequency, these functions are used for ptioteof possible speed range required by the mechbside.

@ Although a target frequency setting may exceedutiyger frequency limit, the output frequency can ms¢ to a
value higher than the upper frequency limit.

@ Although a target frequency setting may be beloevItwer frequency limit, an output frequency lovikan the
lower limit is not actually output in constant sgesperation.

@ In case of lower frequency limit setting, pleaseitswith a value greater than the starting freque(i-1103) and the
operation start frequency (F1104).
Note 1: In vector control mode, the maximum limit of the pper frequency limit is 240Hz. (For 2-pole motor, the

maximum limit is 120Hz.)

Note 2: In speed sensorless vector control mode, the minimulimit of the lower frequency limit is 0.2Hz.

Upper frequency limit - ’

Lower frequency limit

Output frequency

Frequency setting signal

F1009 Carrier frequency adjustment

A function for setting carrier frequency of the anter.

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1009 Carrier frequency | 0-130 1 O
adjustment

* The representative parameters that are suitable fovarious models have been input.

@ As the value increases, the carrier frequency besomngher. But, the maximum carrier frequency aatically
varies depending on the operating status and noafmacity.
Note 1: If the carrier frequency becomes low, the carriemoise from the motor will increase, but the leak arrent flowing to

earth will decrease.
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Note 2: Raise the setting value of carrier frequency whex the inverter is used in high frequency output aplications.

F1010 Acceleration/deceleration curve

A function for selecting the frequency change mfsden three modes: linear, S-shaped and lowered

acceleration/deceleration.

Factory Presets

Code No. Function Name Data Content Setting Resolution
F1010 Acceleration/decelg 1: Linear 1 1
ration curve 2: S-shaped
3: Reduction of
acceleration / deceleration
Target frequency
T Motor frequency rating (F5003) ................................ e —
t !
) > | S . Bessssesussesunsesunsghunsesunsssunnsisunnse
> H o i
(&) ) c
c ' ) -
% 1 g ‘0
o 1 () - ! . : .
o L L ' % Lowered acceleration time interval
R Time —> Time —> =4
L Time —

@ In linear mode, the frequency change is proportitméime.
@ S-shaped acceleration/deceleration right is effedti impact reducing at startup and shutdown. Ahd,shape of

S-shaped acceleration/deceleration curve can hagekaaccording to F1022 — F1027 in the 1st S-shagpaph,
and F1028 — F1033 in the 2nd S-shaped graph.

® The so-called Reduction of acceleration/decelematiéunction

Reduction ofacceleration/deceleration:F1010=3

is a function which extends

the

acceleration/deceleration time as the torque deeeeff the output frequency is above the motagudescy rating,

the torque will decrease).
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7-3 Description of Functions

F1011 Reference frequency for
acceleration/deceleration

F1012 1st acceleration time

F1013 2nd acceleration time

F1014 3rd acceleration time

F1015 4th acceleration time

F1017 2nd deceleration time

F1018 3rd deceleration time

F1019 4th deceleration time

|
|
|
|
F1016 1st deceleration time ‘
|
|
|
|

F1020 JOG acceleration/deceleration time

Four different acceleration slops and deceleratiops can be independently set according to fogrdint acceleration
times and deceleration times. And, F1020 is thetfan for setting acceleration and deceleratiopetoin jog operation.

Code No. Function Name Data Content Setting Resolution | Factory Presets

F1011 Reference frequency for 1-120Hz 0
acceleration/deceleration 0.01 Hz

F1012 1st acceleration time 0 -6,500 sec. 0.1s 0

F1013 2nd acceleration time 0 -6,500 sec. 0.1s

F1014 3rd acceleration time 0 -6,500 sec. 0.1s

F1015 4th acceleration time 0 -6,500 sec. 0.1s

F1016 1st deceleration time 0 -6,500 sec. 0.1s 0

F1017 2nd deceleration time 0 -6,500 sec. 0.1s

F1018 3rd deceleration time 0 -6,500 sec. 0.1s

F1019 4th deceleration time 0 -6,500 sec. 0.1s

F1020 t:]OG acceleration/deceleratiod -20 sec. 0.1s 0.1s
ime

* The representative parameters that are suitable fovarious models have been input.
Example) When F1011 = 50 Hz, F1012 = 5 secondsadheleration slope is set to 10Hz / s.
@ In the V/f mode, even if the acceleration/deceleratime is set to 0 s, the actual value will ¢t 0.1 s.
® The 2nd thru 4th acceleration/deceleration timessalected by the combination of signals inputdntol input
terminals AD2 and AD3.
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3
c
¢ Set frequency
o
g
5
o
5
O
T Operation signal
s (Operation panel or external signal)
mput | — | L
P Short-circuit betweenAD2 and
signd | | | | I |_| I_DCM1/2
I — |—|S_hort-circuit betweenAD3 and
| I ] | | || ] | | DCM1/2
| =T | gl i |
1st  2nd 3rd 4th 1st 3nd 4th
Acceleration time Deceleration time
0
=0
)
=t
@
\'
F1021 JOG frequency
A function for setting frequency in JOG operation.
Code No. Function Name Data Content Setting Resolution Factory Presets
F1021 JOG frequency 0-60Hz 0.01 Hz 5

@ Selection of the jog operation mode (control infguminals JOG-DCM1 or JOG-DCM2 are short-circuitatipws
the JOG frequency to be specified jointly by thermpion panel’s quick knob and stepping mode.
Note: As long as theJOG operation mode is selected, this mode takes preedte and cannot be changed to any other

multi-speed frequency.

F1022 1% Start of S-shaped acceleration ‘

F1023 1% End of S-shaped acceleration ‘

S22 Gradient of middle of 1* S-shaped
Acceleration

F1025 1% Start of S-shaped deceleration ‘

F1026 1% End of S-shaped deceleration ‘

F1027 Gradient of middle of 1*' S-shaped
deceleration

F1028 2" Start of S-shaped acceleration

F1029 2" End of S-shaped acceleration ‘

F1030 Gradient of middle of 2" S-shaped
Acceleration

F1031 2" Start of S-shaped deceleration ‘

F1032 2" End of S-shaped deceleration

F1033 Gradient of middle of 2" S-shaped
deceleration
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A function which provides variable shape of acagien/deceleration curve when S-shaped accelerfdéoaleration
(F1010 = 2) is set in the acceleration / decelenathode. Set F1414-F1421=84, and if the terminplisat ON, the 2nd
S shape is selected, and OFF the 1st S shape.
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Code No. Function Name Data Content Setting Factory
Resolution Presets
1stStart ofS-shaped acceleion 0-200% 1% 50
F102: 1stEnd ofS-shaped acceleratio 0-200% 1% 50
F1024 Gradient of middle of1S-shaped | 0-100% 1% 0
Acceleratiol
F102¢ 1% Start ol S-shaped deceleratio 0-200% 1% 50
F102¢ 1stEnd ofS-shaped deceleratio 0-200% 1% 50
F1027 | Gradient of middle oflS-shaped | 0-100% 1% 0
Deceleratio
F102¢ 2nd Start ofS-shaped acceleratio 0-200% 1% 50
F102¢ 2ndEnd ofS-shaped acceleratio 0-200% 1% 50
F1030 Gradient of middle of " S-shaped | 0-100% 1% 0
Acceleratiol
F103! 2" Start ol S-shaped deceleratio 0-200% 1% 50
F103: 2" End ofS-shaped deceleratio 0-200% 1% 50
F1033 | Gradient of middle of® S-shaped | 0-100% 1% 0
Deceleratio

@® The acceleration, deceleration can be independentlyy the shape of S-shaped acceleration/detieferaurve.
And, the curvature of curves of S shape start pad arrival part and slope of middle of the S shepe be
configured one by one.

F1022 — F1024, F1028 — F1030 are set for the aatéa, while the F1025 — F1033, F1031 — F1033saiefor
the deceleration time.

The setting method is described as follows. Onby $ktting method for acceleration is illustratedacsi the same
method is used for both acceleration and deceterati

F1022=0200%: Specify the curvature of curve of S-shapelacation start part.

(1% stepping) If set to 0, then the start partingdr acceleration, if set to 200, then the cumeatu
becomes maximum.

F1023=0200%: Specify the curvature of curve of S-shapelacation arrival part.

(1% stepping) If set to 0, then the arrival partimear acceleration, if set to 200, then the ctumea
becomes maximum.

F1024=0100%: Set slope of middle of S-shaped acceleration.

(1% stepping) If set to O, then the slope set b§1E1— F1015 is selected, if set to 100, the sloye t

times the value set by F1011 — F1015 is selected.
@ |If the setting value of S-shaped acceleration/@gatbn is changed, the new setting value will Ineeactive from
the next acceleration/deceleration.
@ In S-shaped acceleration/deceleration mode, tlguédnecy arrival time changes depending on the getiitues of
F1022 — F1027. The calculation formula of arrivaid is shown as follows.

T 200 S-shapedtsturve + S-shaped arrival curve
Ts = x ( + )
2 100+ slope of middle of S shape 200

Ts: Arrival time for S-shaped acceleration/decdleramode (in seconds).

T: Arrival time for the setting value of F10F1019 in linear acceleration/deceleration mode¢iconds).
S-shaped start curve: Setting values (%) of F162025, F1028 and F1031.

S-shaped arrival curve: Setting values (%) of F162%26, F1029 and F1032.

Slope of middle of S shape: Setting values (%)XdZ4, F1027, F1030 and F1033.

(Example) In case of change from 20Hz to 50Hz &reéibn in 1st acceleration/deceleration,
F1011 = 50 (Hz): The setting value of acceleratlenéleration reference time.

F1012=5(s) : The setting value of acceleration time.

F1022=50(%) : S-shaped curve with medium-curvature start.
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F1023=50(%) : S-shaped curve with medium-curvature arrival.
F1024=0 (%) : The slope of middle part is the same with thdiriear acceleration.

5s
0 T=———x (50Hz—20H2) =3s.
50Hz
3s 200 56650
[ Ts= x ( + ) =3.75s
2 1060 200

@® Examples of S-shaped curves combined accordingeisét values are shown below. In each of thesmpes,

acceleration/deceleration reference time and act@a/deceleration time settings are set to tiheesaalue.
F1011=50(Hz) F1012=5(s) F1016=5(s)

Example 1) F1022=100 F1023=100 F1024=100 F1026=1F1026=100 F1027=100
The arrival time is equal to that in linear accaelen / deceleration. However, since the slopehef middle
portion is twice as that in linear acceleration&lecation mode, the current limiting function mayecate
depending on the magnitude of the load inertia.

»\ Frequency command

Frequenc

Acceleration Deceleration Time»
Example 2) F1022=100 F1023=100 F1024=100 F1028=1F1026=100 F1027=100.

The curvature of the S-shaped acceleration/detlpis start portion and end portion become maximand
the slope of the S-shaped acceleration/deceletstioiddle portion becomes the same as that in ithesai
acceleration/deceleration mode.

Frequency command

Frequenc—-

Acceleration Deceleration  Time >
Example 3) F1022=0 F1023=0 F1024=0 F1025=0 6202 F1027=0.

The result is the same with that in the linear bgedion/deceleration mode.

/ unency command

Acceleration Deceleration Time—>
Example 4) F1022=100 F1023=100 F1024=0 F1025E0026=0 F1027=100.

This setting value applies to the acceleration/deaton of loads with square-law decreasing torgiech as fan
etc.).

Frequenc —

Frequency command

Frequenc —

Acceleration Deceleration Time>
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7-3 Description of Functions

Note: Notes on use of S-shaped acceleration/decelion

1. In case of frequency setting change in S-shaped ateration/deceleration, S-shaped acceleration/deeeation shall be
restarted from its starting point under new frequercy setting. Therefore, the change in actual outputréquency is not a
smooth curve at the starting point of frequency chage.

2. If F1002is set t02-20,and frequency is set through the external analoggnal, the analog signal will constantly change
due to influence overlap of interference componerdand the ripple component etc.. Therefore, in this e, the possibility
that the change of actual output frequency can ndibrm a smooth curve exists because of the reasonsdeibed in [J. At
this point, please increase the analog signal fitéime constant of F1407 — F1409, and detect efféa¢ number of bits
by further adjusting the VIF of F1423 — F142%0 achieve stable analog signal.

3. In case of frequency locking (forward run signal ad reverse run signal are input at the same time imperation of
external terminals), if acceleration / deceleratioris interrupted at a time point, the output frequercy value will remain
fixed. At the frequency unlocking time point, it wil return to the original S-shaped acceleration/deceleration for the
remaining frequency change.

Example) If the frequency is locked a0Hzduring acceleration from 10Hz to 50Hzstable operation will be kept at the
locked frequency 20Hz, and S-shaped acceleration will restart from20Hz to 50Hz when the frequency is
unlocked.

4. In the Sshaped acceleration/deceleration, the change of ateration/deceleration time(F1011- F1019pecomes active
from the next acceleration/deceleration. Similarlywhen switched to other acceleration/deceleration ade controlled by
external control terminals in acceleration/decelerion (2nd acceleration/deceleration, etc.), it also becomestave from
the next acceleration/deceleration

5. In case of current limiting function in S-shaped aceleration/deceleration, the remaining acceleratioideceleration is
temporarily changed to linear acceleration/decelerigon to carry out acceleration/deceleration

6. The acceleration/deceleration is carried out accordyg to linear acceleration/deceleration curve whenwrent limiting
function works in stable condition.

7. The acceleration/deceleration is also carried owccording to Sshaped acceleration/deceleration curve idOGoperation.
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7-3 Description of Functions

F1034

1st speed frequency selection A ‘

1st speed frequency selection B ‘

(Fi03
BT

F1036

1st speed frequency selection C ‘

Through configuring this function, the setting nadiof 1st speed frequency can be selected usingtimenal block.

selection B
1st speed frequency
selection C

or potentiometer)
4: External analog VIF2 voltage (0—5 V)
5: External analog VIF2 voltage (0—10V
or potentiometer)
6: External analog VIF3 voltage (0—5 V)
7: External analog VIF3 voltage (0—10V
or potentiometer)

8: External analog VIF1 current (4—20mA)
9: External analog VIF2 current (4—20mA)
10: External analog VIF3 currer

(4—20mA)

21: Terminal block stepping

22: Communication

25: Pulse train input

26: External analog VIF1 forward / rever
run operation (0 — 10V, 5V reference)
27: External analog VIF2 forward / rever
run operation (0 — 10V, 5V reference)
28: External analog VIF3 forward / rever
run operation (0 — 10V, 5V reference)

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1034 1st speed frequency 1: Operation panel 1 1
F1035 selection A 2: External analog VIF1 voltage (0—5 V)
F1036 1st speed frequency 3: External analog VIF1 voltage (0—10 V

=3

5e

5e

5€

eThis function is a function for switching the setfi methods of 1st speed frequency by use of 1DFA HDFB
terminals. Depending on the status of 1DFA and 1D@étBhinals, the setting methods of 1st speed fregyuean be
changed as the table below.

eSee items of F1002 for input modes.

1DFA 1DFB 1st speed frequency action

OFF OFF Determine the 1st speed frequency accortbinghe
method selected by F1002

ON OFF Determine the 1st speed frequency according to|the
method selected by F1034

OFF ON Determine the 1st speed frequency according to|the
method selected by F1035

ON ON Determine the 1st speed frequency according to|the
method selected by F1036

eEven if 1DFA and 1DFB are ON, the frequency settiafpie in multi-segment speed (2nd - 16th speedyaijpn or
JOG operation is still the value set by F1021 dk(22— F2116.

eThe same VIF input can be specified by F1002, F183835, and F1036.

eWhen any one code of F1034 - F1036 is set to Viffeot input, the input resistance of VIF terminbhoges as the
switching of 1DFA and 1DFB. Please note this whsingi VIF current input.
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7-3 Description of Functions

Starting « control function
F1101 Operation command selection ‘

A function for selecting whether the operation/stapmmand of inverter is sent through operation panethrough
external signals.

Code No. Function Name Data Content Setting Resolution Factory Presets
F1101 Operation command 1: Operation panel 1 1
selection 2: External terminal

3: Communication

® When F1101=2 (external terminal), the input sigr@flscontrol terminals FR and RR are active. Othentml
terminal inputs are always active because theyareelated to F1101 data.

@® The operation control authorization can be setqugxternal terminals POPE and RCOM. When usingreate
terminals, the operation control authorizationdshown in the table below.

ROPE | RCOM | Operation Control Authorization Q
OFF OFF The operation command under the mode selected by1H$ active. a
Can be switched by usingl OPE/EXT] key on operation panel. %
ON OFF The operation command from operation panel is activ
Can not be switched by using OPE/EXT] key.
OFF ON The operation command from communication is active.
Can not be switched by using OPE/EXT] key.
ON ON The operation command from terminal block (FR teahor RR terminal) is active.
Can not be switched by using OPE/EXT] key.

Note 1: When ROPE=0OFFand RCOM=0FF,the operation control authorization of F1101is active. When any one terminal of
ROPEand RCOM is ON, the operation control authorization depends on thderminal status of ROPEand RCOM
regardless of what the set status d¢&1101is.

Note 2: Shutdown by [ STOP] key on operation panel is always active regardless the status ofROPEand RCOMterminals.

F1102 Starting method

A function for selecting the starting method.

Code No. Function Name Data Content Setting Resolution Factory Presets
F1102 Starting method 1: Starting frequency 1 1
2: Flying start

3: Starting frequency after DC braking

@ The so-called "flying start" is a method for stagtifrom the frequency corresponding to the moteesipdetected so
as to reduce the impact at startup when the méaotssrom idling condition. However, in this casiethere is an
electromagnetic contactor between the motor andiriherter, please set the electromagnetic conta©tdr in
advance, and then input operation signal.

@® The so-called "started by starting frequency alfi€r braking” means the motor is stopped by DC bigkiafore
being started in applications such as reverse ffancagainst wind, in which the inverter is stogpehile the motor
is rotating due to other factors. This is an effectethod to reduce the impact at startup. SeéF1H1114 for DC
braking setting.

@ Flying start is executed when the alarm is autorali reset and restarted after momentary powéurtaregardless
of the setting value of F1102.
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7-3 Description of Functions

Operation signal [

F1102=2

\—_

—

Frequency
equivalent to
the motor speed”

%)

5 ~

=) F1102=1
i

& | Starting frequency =

5

g -

= Time —=
o =0

Notel: The flying start function may not be effective whe the capacity of the inverter is much larger thanthat of the
motor or when the free-running speed of the motors very low or in an environment tends to be disturbd.

Note 2: If the inverter starts a free-running motor with a low frequency, an excessive current may be genéed and trip
the circuit breakers. Thus, whether current startupwill cause impact can be determined not only by cloé&ing the
rotation speed but also the direction of rotation.This function can start the motor in a predeterminedrotation
direction without any shock even when the motor ifree-running in reverse, for example due to a baclvind.

Braking mode= free-running stop(F1111=3)
Motor rotation direction
Forward run Free running Decelerating to stop (speed tracking)
Same with normal starting

i ~
Reverse run d\'\
In normal™~—

acceleration

ON
FR (Forward run}——

ON

RR (Reverse run) OFF |

Forward rup ||

Output frequency $

Reverse run
Note 3: In feedback control such asPID control etc., it is possible that the speed trackg does not happen when

configuring the gain setting value or when affectetbhy response speed of the system.

F1103 Starting frequency ‘

The inverter starts to operate with this frequeticthe set frequency is lower than starting fregue the inverter does
not start.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1103 Starting frequency 0.05-60Hz 0.01Hz 1

Example 1) When setting F1103=20Hz for 50Hz op@naif operation signal is turned on, the inveretputs 20Hz as
the output frequency, and then goes up to 50Hzrdiwpto the specified acceleration slope.
Example 2) When setting F1103=20Hz for 15Hz opematif operation signal is turned on, the invertemains in
standby and does not output.
@® Once the inverter starts, it continues to run e¥enfrequency lower than the starting frequencyt (bigher than
operation start frequency) is set..
@® When inputting a stop signal, if the output frequers below starting frequency, the inverter withis outputting.
(When DC braking function is disabled).

-121 -



7-3 Description of Functions

F1104 Operation start frequency

This frequency value is used to determine whetheirverter can operate or not.

Code No. Function Name Data Content Setting Resolution Factory Presets
F1104 Operation star{ 0-20Hz 0.01Hz 1
frequency

@ If the set frequency equals or exceeds the levietheo operation start frequency and the startimgjdency, the
inverter starts operating at the starting frequerayd, if a frequency below the operation stargfrency is set
during operation, the inverter enters a standbie stand the output frequency drops to the starfiequency and
then output stops. In this case, the operation niodieator on the operation panel flashes, indigathe standby
state. This function is useful for starting or gimg the inverter using only an external frequecagnmand.

Example) F1104=20Hz, F1002=3 for the frequencyirggttising the quick knob. By adjusting the quicloknthe
output starts when the command frequency is 20Hhigher. At a frequency lower than 20Hz, the output
frequency goes down to the starting frequency,autdut stops.

@)
=0
F1105 Start delay time ‘ 8
T
This function is used to set the time until thedrter starts operation after inputting an operasignal. ~
Code No. Function Name Data Content Setting Resolution Factory Presets
F1105 Start delay time 0 -5 sec. 0.1 0

@ This function is useful for setting the delay timéh a sequence circuit for changeover betweenrtewenains
power, etc.

@® When a switch between the motor and the invertarston at the same time as input of the operaiigmal set
F1105 to approximately 0.5 sec.

T —_— Operation signal
- |
o 1
c i
(] |
> |
G 1
o i
5 |
8 1
3 i
(@] |
|ﬂ Time—>
Delay time

F1106 Start standby time

F1107 Start standby frequency ‘

Through the use of output frequency standby functtbis function is used to keep the big inertiadan temporary
standby by increasing the frequency when startimta increase frequency when the speed goes w5 gpfacilitate a
smooth acceleration.

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1106 Start standby time 0.0-120.0 sec. 0.1s 0
F1107 Start standby frequency 0.05-60.0Hz 0.01Hz 5
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® In the F1106, if a value

other than 0 is set, whiem frequency set by F1107 is reached by accederathe

frequency increase can be locked only by usindithe set by F1106 (output frequency standby)
Note 1: This function is inactive when the accelerddeceleration curve is S-shaped curve (F102] =
Note 2: If the starting frequency setting is higtiemn standby frequency, use the starting frequamogalize standby.
Note 3: If target frequency is lower than the stanfitequency, standby action will not be executed.

Note 4: Standby action will not

Target frequency

Standby frequency
F1107

Starting frequency

be executed dudegeleration.

During deceleration
i During acceleratign
—/ Standby time

F1106

Standby time
F1106

F1103

Time—
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7-3 Description of Functions

F1108 Restart after momentary power failure ‘

Whether the inverter resumes operation after ipstdue to a momentary power failure can be specifiging this
function. This function works properly only aftem@mentary power failure. If the duration of theneo failure is longer,
correct action can not be made as the control psugply is lost, as shown in the following table.

Code No. Function Name Data Content Setting Resolution Factory Presets
F1108 Restart after momentary0: Do not restart 1 0
power 1: Restart
2: Compensation for
momentary power failure

Short time power failure (momentary failure) Long power failure (Re-start of the inverter)
) External terminals ) External terminals
F1108 Operation - Operation
) ) No operation . . . )
panel Operation signal ianal panel Operation signal No operation signal
signa
0: Norestart | No restart No restart No restart | No restart Restart No restart
1: Restart Restart|1 Restart /1 No restart No restart Restart No restart
2: Restart Restartil Restartil No restart | No restart Restart No restart

The restart marked with (11 means that the inverter starts in the flying star mode after a momentary power failure.

@® When “F1108=2" is selected, the Momentary PoweluF@i Compensation function is enabled to prolong th
operation time of the inverter even in the evenagiower failure. The Momentary Power Failure Congagion
function detects a drop in the input voltage, amtlices the output frequency and voltage of therievbefore any
alarm trip, and uses the energy regenerated frermitor to keep it operating for longer.

Note 1: The Momentary Power Failure Compensation functiorworks when F1001 the motor control mode isV/f control
or speed control(F1001=1, 2, 3)

Note 2: While the Momentary Power Failure Compensation function is working, the output frequency of the inveter is
reduced. Use this function for loads, of which th&equency reduction is allowable.

Note 3: Restart after momentary power failure for F1108 = 2has the same “restart” effect as foF1108 = 1

Note 4: In the PID control, sometimes the Momentary Power Failure Compensation function can not be fully functional as
a result of the effects of PID gain setting valueral the system response speed.

Note 5: Output voltage AVR function is needed to execute the Momentary Powétailure Compensation function inV / f
control mode. Therefore, to use this function, pleasset the reference voltage 610050

F1109 Allowed motor rotation direction

This function is used to restrict the rotation led imotor to a fixed direction for safety reasoms et

Code No. Function Name Data Content Setting Resolution Factory
Presets
F1109 Allowed  motor  rotation 1: Forward reverse run 1 1
direction 2: Forward run only
3: Reverse run only

Note 1: The terms "forward run" and "reverse runt ghe actual motor shaft rotation direction chandepending on the motor
structure and inverter connection method. For tiveriter, when the "forward run" or "reverse runfmroand is given,
the user should confirm it directly during test.run

Note 2: The rotation direction c key on theeggtion panel is determined by F1110.
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7-3 Description of Functions

F1110 Direction of rotation of motor
(set from operation panel)

Set the rotation direction at t key on operafianel.

Code No. Function Name Data Content Setting Resolution Factory Presets
F1110 Motor rotation direction 1: Forward run 1 1

(set from operation panel | 2: Reverse run

Note: UseF1109to fix the motor rotation direction.

F1111 Braking method ‘

A function for selecting the stop mode when a sigpal is input.

Code No. Function Name Data Content Setting Resolution | Factory Presets
F1111 Braking method 1: Deceleration to stop 1 1

2: Deceleration to stop + DC braking

3: Free run stop

@
>0
Q
e
—
(1)
=
~

@® Deceleration to stop
A normal stop method for reducing output frequeacgording to the settings of acceleration/decetaraturve
(F1010) and the deceleration time (F1016 - F1019).

@ Deceleration to stop + DC braking
Similar to the case of F1111 = 1, this method isdut reduce the output frequency to the time pbetow DC
braking start frequency (F1112); DC braking quicklgps the motor which is working. The DC brakiime and DC
braking force are determined according to F1113Fid 4.

@ Free run stop
Turn OFF all drive signals of the switching devatethe time when a stop signal is sent to put tbeomn free run
state.

F1112 DC braking start frequency ‘

| Fi112 |
DC braking time ‘
U

F1114 DC braking force ‘

A function for setting DC braking start frequenaydaaction time and braking force when braking.

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1112 DC braking start frequency 0.05-20Hz 0.01Hz 0.5
F1113 DC braking time 0.1-10 sec. 0.1s
F1114 DC braking force 1-10 1

@ If F1111 = 2, the output frequency drops as the signal is input, DC braking starts at the timénpavhere the
value is below the frequency set by F1112.

® When F1111=2, the starting frequency (F1103) istima during braking. When output frequency dropshe DC
braking start frequency (F1112), the DC brakingtsta

@® For DC braking action at starting means that theid&king starts after the operation signal has tmetstarting
conditions, and then the motor will be started taytsxg frequency. In this case, the action timd hraking force
are the setting values of F1113 and F1114. Sed-als02 for Dc braking action at starting.

@ After the operation signal has been input, if thefeequency is below the operation start frequesclpC braking
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start frequency, the following actions will be extsd according to the magnitude relation betweesraijpn start
frequency and DC braking start frequency.

@ Operation start frequengyDC braking start frequency.

If the set frequency is lower than the DC brakimgrtsfrequency, even if it is higher than DC brakistart
frequency, the output frequency will be decreased@ braking start frequency, and then DC brakiagts.

@ Operation start frequency< DC braking start frequency.

* Even if the set frequency is lower than DC braldgtayt frequency, as long as it is greater tharopferation start
frequency, the operation will continue.

* When the output frequency is higher than DC brgldtart frequency, even if the set frequency iselothan the
operation start frequency, like i), the output frequency will be decreased to DC ingaistart frequency, and
then DC braking starts.

* When the output frequency is lower than DC brakstart frequency, if the set frequency is lowernthibe
operation start frequency, then DC braking wiltstaamediately.

@ During DC braking, if th( key is pressed ag#ie, DC braking will be released.

@ During DC braking in stopped state, if the operas@nal is input, then the operation will be restd in the normal

operation order.

Note 1: F1113and F1114are active only in V/f mode(F1001=1, 40)In speed control mode(F1001=2, 3, 10, 11}the
setting of F6005-F6008s equivalent to this setting.

Note 2: During DC braking, the motor tends to be over-heated as theris no self-cooling effect caused by motor rotatio
Therefore, the DC braking force should be set to a smaller value, ahit is recommended to set the value within the
range in which the motor does not overheat or to istall a temperature limiting relay on the motor.

Note 3: If the increase inDC braking force is ineffective, the possible reasois that current limiting function is activated
by overcurrent caused by some reason.
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F1115 Duty cycle of brake resistor

A function for setting utilization rate of a brakesistor. The value shall be set within the allolealiilization rate of the
brake resistor.

Code No. Function Name Data Content Setting Resolution Factory
Presets
F1115 Duty cycle of brake 0: No brake resistor 1%ED *2
resistor 2-25%ED

98: No discharge resistor protection (with
discharge *1)
99: External brake unit
Note: In case of braking through an external circui, please seF1115 = 99
*1  Since the protection actions will not be executewhen F1115 = 98the discharge resistor and the device may be
damaged. Please note this when setting.

*2  The representative parameters that are suitabledr various models have been input.
When setting F1115 = 2-25, if it is judged thatesgive current will flow in the brake resistor fotong time, in order
to prevent the brake resistor connected from bgrmiamage, the actions of braking circuit drive edamshall be
stopped in a certain period of time.

F1116 Discharge resistor on signal output time

This function is used to output signals from a ifwictional output terminal for the time set witi8.6 when the
discharge resistor for regenerated power discharggned on.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1116 Discharge resistor on signal0.01 -10 sec. 0.01s 0.1
output time

@ Set one of F1509-F1511 to“32” for the multifunc@mutput terminal setting. The discharge resistosignal is
output from the terminal which is set t0"32".

@® During regenerated energy discharge, the dischaagistor switches between ON and OFF very quicklg a
repeatedly. The Discharge Resistor on Signal foncfacilitates the measurement of this high-speebbfb
operation with a narrow pulse width in external ipquent. The narrow pulse width of the on/off opinatis
expanded by the time set with F1116 and output tmyiifunctional output terminal.

Example) When the Discharge Resistor on Time F1Q16¢s).

Discharge resistor off —]
ON/OFF signal
onh \ 4 \ 4 v

Multifunctional output =32
ON/OFF signal off —

on A4 4
- -
100ms 100ms
F1116 F1116
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Display Function
F1201 Monitor display selection ‘

A function for switching the display contents ofepation panel.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1201 Monitor display selection | 1: Frequency (Hz) 1 1

2: Output current (A)

3: Speed (rpm)

4: Load factor (%)

5: No unit display

@® The change of the display value and display meihostopped state, standby state as well as opgratate is
shown in the following table.

F1201 Stopped Standby/Operating
1 Flashing output frequency Normally-on output frequency
2 Flashing 0 [A] Normally-on output current
3 Flashing speed 1) Normally-on speed (*1)
4 Flashing 0 [%] Normally-on load factor
5 The output monitor can be changed using F1202.

(*1) The display contents may vary depending the maintrol mode. The display contents are as showhdriable below.

Motor control mode In operation (operating) Stopped
Sensorless vector control Estimated speed of motor 0
Others Detecting speed of PG sensor| Detecting speed of PG sensor
(VIf-vecton

Note: By using F1603, this code can be set even wienperation function is locked.

F1202 State display selection ‘

This function is used to select output data dispdbagn the 7-segment monitor on the operation garieb-Units Display
mode.

Code No. Function Name Data Content Setting Factory Presetd
Resolution
: No unit (multiple of F1203) 1 1
: Output voltage [V]

: DC voltage [V]

: Active power [KW]

: Apparent power [kVA]

: Radiator temperature]]

: Command speed [rpm]

: PID1 feedback value [HZ]

: PID2 feedback value [HZ]

: VIF1 analog input value [Hz]
: VIF2 analog input value [Hz]
: VIF3 analog input value [Hz]
: Output torque [%)]

: Partial excitation current [A]
: Partial torque current [A]

: Detecting position [mm]

: Command frequency (Hz)

: Command torque [%]

F1202 State monitor display
selection

© 00 N O O b~ W N P

e o
a N W NP O

W N P
o © o
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@ Output voltage: the output voltage of inverter.

@® DC voltage: the value of DC voltage applied toitheerter.

@ Active power: the actual power consumed on load.

@ Apparent power: the apparent power is used forayspg inverter output.

@ Radiator temperature: internal radiator temperature

@® Command speed: the speed given by a command.

@ PID feedback value: the feedback value of PID adntr

@® VIF analog input value: an analog signal value gateel by voltage or current.
® Command frequency: the frequency given by a command

The following display contents is shown only whba talue of F1001 = 2, 3, 4, 5, 6.
@ Output torque: ratio of output torque to the ratedue.
@ Partial excitation current: the current value forypding motor excitation.
@ Partial torque current: the current value for pdivy motor torque.
® Command torque: the torque given by a command.

The following display contents is shown only whia talue of F1001 = 6.
@ Detecting position: the detecting position in piasitcontrol.(Option)

* When three detecting positions are selected, @i positioning is finished, " E’E,—D . " witlot be displayed.

F1203 Multiple for no-units display

This function is used when No-Units Display moddalisplayed on the 7-segment monitor on the opergiamel. This
function is used for setting the multiple whichisiltiplied with output frequency when F1202 = 1 {nats display) .

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1203 Multiple for no-units 0-100 0.01 1
display

@ This function is used in applications where lineelocity etc. is displayed in a simple way.
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7-3 Description of Functions

Auxiliary functions

F1301 1st jump bottom frequency

F1302 1st jump top frequency

F1303 2nd jump bottom frequency

F1305 3rd jump bottom frequency

|
|
|
F1304 2nd jump top frequency ‘
|
|

F1306 3rd jump top frequency
For the inverter-driven motor, resonance generdethe co-ordination between output frequency (dpesnd the
mechanical system produce larger vibration andena@ad the power frequency hopping sometimes diasehange in
output voltage. In this case, the frequency whielnegates mechanical vibration and voltage chandebeijumped
during operation.

Code No. Function Name Data Content Setting Factory Presets
Resolution

F1301 1st jump bottom 0-600Hz 0.01Hz 0
frequency

F1302 1st jump top frequency | 0-600Hz 0.01Hz 0

F1303 2nd jump bottom 0-600Hz 0.01Hz 0
frequency

F1304 2nd jump top frequency | 0-600Hz 0.01Hz 0

F1305 3rd jump botomm 0-600Hz 0.01Hz 0
frequency

F1306 3rd jump top frequency | 0-600Hz 0.01Hz 0

@ Three different frequencies to skip can be spetifie
@® The frequency jumps between the top frequency aitbin frequency set by F1301-F1306. However, nopjum
occurs during acceleration/deceleration.
Example 1) F1301=48Hz and F1302=52Hz.
1) If the target frequency is set to 51Hz: the nteecontinues to operate at 48Hz.
2) If the target frequency is set to 53Hz: norn@ederation skips 48-52Hz and reaches 53Hz at wihielinverter
continues to operate.
Example 2) F1301=39Hz, F1302=43Hz, F1303=41Hz d80F=46Hz.
Jump frequencies are combined, and the range 834681z is skipped.

Actual Actual
frequency J gp frequency top  frequency 2nd jump frequency top
—-—— Jumpwidth  46HZ FTTT T - TSt jump frequency top
43Hz [ e R i .
- 2nd jump frequency bottom
Jump frequengy bottom 41Hz e e ORI
LYYV T T — & = Y. LSt jump frequency
_____ bottom
E1302=52Hz
Example 1 Example 2

® The 1st, 2nd and 3rd jump frequencies can be skpendently, for example, 2nd jump frequency> Listg
frequency> 3rd jump frequency.

@® The top value and the bottom value of a jump fregyecan not be reversely set. Therefore, whennggttie top
value or the bottom value, set the values in theect order so that the top and bottom values atereéversed.
(Because in the initial settings, both the top battom values are specified as 0, setting the bottalue first will
cause an error, such setting is prohibited.)
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7-3 Description of Functions

@® When the upper frequency limit (F1007) or the lofveguency limit (F1008) is set within the jumpdteency band,
the frequency will jump within the range of the epfrequency limit and lower frequency limit.

@ Setting a jump frequency band that includes bothupper frequency limit (F1007) or highest frequeand the
lower frequency limit (F1008) is prohibited for eaf reasons.

F1307 Auto alarm recovery ‘

This function code automatically specifies whetther inverter restarts after the inverter is trippgdorotection function
due to overcurrent or overvoltage.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1307 Auto alarm recovery 0: No auto reset function 1 0
1: Auto reset function

@ The inverter restarts in the flying start mode. Atet alarm relay does not work when the invedeaestarted.

@ |If three consecutive trips occur in 10 secondssthtus of 3rd trip alarm will be kept, and theralaelay works.

@® When an alarm for which auto reset is possible cduring standby and then is released, the restétad depends
on the status at that time.
Standby: Keeps standby.
If operation conditions are established: Settingtafting frequency is inactivated by flying start.

@® When an alarm for which auto reset is possible ccuring deceleration caused by the stop signdlthen is
released, auto reset is performed in the alarmsttips. But operation is not restarted.

@ Auto reset is possible with the following alarms:

D[__H Abnormal main switching device temperature
D[H Overcurrent during acceleration

Dl’__ n Overcurrent during constant speed

ol d Overcurrent during deceleration

DEPH Short-time overload during acceleration

ol Pn Short-time overload during constant speed
DEPCI Short-time overload during deceleration
D,_,F;’ Overvoltage during acceleration

aurn Overvoltage during constant speed

oud Overvoltage during deceleration

F1308 Instability elimination ‘

When the inverter is used to drive a motor, thedd@ae to protect a switching device from a shantudit may make the
current unstable. If the current becomes unstghke,motor may generate vibration or abnormal noisesaddition,

compared with the stable current, the current vahag become greater. The instability eliminationdiion is used to
avoid this problem.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1308 Instability elimination 0-20 1 0

@ The larger the value specified, the greater thepeomsation. Therefore, increase the value gradtmbet the value
at which instability is eliminated.

F1309 Operation direction switching in V / f control mode
This function specifies the action for operatioredtion switching in V / f control mode.

) Setting Factory
Code No. Function Name Data Content )
Resolution Presets
1309 Operation direction switching n0: Start from the direction opposite to 1 0
V / f control mode current direction after a stop
1: Continuous operation
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7-3 Description of Functions

eWhen F1309 = 0, the start and stop-related funstame executed in accordance with the values ofutihetion codes.

The operation stops according to the function cdden, the operation immediately starts from threation opposite

to current direction in accordance with the settiafpe of the function code. However, when switghtine direction of
operation, neither the DC braking in stopped statethe DC braking at start works.

eWhen F1309 =1, regardless of function codes rel&testart or stop, acceleration will be executedseautively in

opposite direction after deceleration. When switghthe direction of operation, the output frequergygontinuously
variable and the rotation direction can be switchi@dothly.

Note 1: When F1309=0the stop or start is executed in the mode specifiday the function code. Therefore, the output frequeay
near OHz is not continuously variable. And, becaus®C braking is executed, if the starting frequency oDC braking
start frequency is set with a too big value, motovibration and overcurrent alarm may occur.

Note 2: When reverse run speed tracking function is set, gardless of the setting 0F1309,rotation direction switching is a
continuous action.

Note 3: In speed control mode, regardless of the setting &f1.309,rotation direction switching is a continuous action

F1315 Shortest operation time function
Even when a brief operation signal is input viaeaternal control terminal, this function holds thygeration command
for the time set by the shortest operation timetiom.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1315 Shortest operation time 0 -99.99 sec. 0.1s 0

function

@ During operation by the external control termirthg function defines the minimum ON width for tiput signal
of multifunctional input terminal FR or RR. In otheords, the function starts counting when the trgignal turns
on, and the signal is assumed to remain on fodtiation of the count even if the multifunctionaput terminal FR
or RR is set to off. After the time set by F131be tinverter operates again according to the cursaius of
multifunctional input terminal FR or RR.

External operation signal —|
FR or RR

Internal operation signal of inverter

<>
o

Shortest operation time
F1315
Note 1: If the time setting of F1315is changed while the shortest operation time funatin is counting the time, the new value
will become active from the next time.
Note 2: This function is active only when operation commandelection:F1101=2.

2nd Upper frequency limit ‘
3rd Upper frequency limit ‘

A function for setting the upper limit of outpueffuency. If 2MAX is set to ON using multifunctioriaput terminals
(F1414 - F1421), then the 2nd Upper frequency limit be used to limit frequency, if 3MAX is set ©ON, then 3rd
Upper frequency limit will be used. If both of theare set to ON, then the upper frequency limit D@ will be used
for limiting frequency.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1316 2nd Upper frequency limit | 5- 600Hz 0.01Hz 60
F1317 3rd Upper frequency limit | 5-600Hz 0.01Hz 60
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F1318 Cooling fan ON/OFF control

This function is used to select the action of auglian for cooling inverter.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1318 Cooling fan ON/OFF 0: ON/OFF control 1 0
control 1: Normally ON

@® When ON/OFF control is selected, fan ON/OFF contvdl be automatically executed according to thdiator
temperature.
Note: In power-on test after the fan has been reptaed, check that the fan is set to normall{DN.

F1319 Functions corresponding to high altitude areas

In high altitude areas, due to the unit cooling azaty, the current derating rate of parts and otteasons, it is
recommended to use Larger inverters by one.rddokvever, when used in high-altitude areas of nlea® 1,000m above
sea level, the rated current can be derated, asdfahction should be used for selecting suitabtéude where
applicable.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1319 Functions corresponding tol: 1,000m or below 1 1
high altitude areas 2:1,000-1,500m or below

3: 1,500-2,000m or below
4: 2,000-2,500m or below
5: 2,500-3,000m

@ The current derating rate of inverter for eachtwadi range is as shown below.

Content Current derating rate
1,000m or less 1
1,000 - 1,500m or below 0.966
1,500 - 2,000m or below 0.925
2,000 - 2,500m or below 0.900
2,500-3,000m 0.876

F1320 Rating selection |

A function which changes the rating to mode A featy load or mode B for light load.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1320 Rating selection | 1: Mode A (heavy load) 1 1
2: Mode B (light load)

@® Mode A (heavy load) allows an overload capacit®% per minute.
® Mode B (light load) allows an overload capacityl@D% per minute.
Note: If the mode is switched by specification satéon, then the relevant function codes shall be itialized.
e.g) F1009, F1701, F1704, F5001, F6001 and F6102.
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Input/output-related function

The function blocks of input and output termindish@ inverter control circuit are described asoiak.

F1401 Bias frequency (VIF1)

F1402 Gain frequency (VIF1)

F1403 Bias frequency (VIF2)

F1404 Gain frequency (VIF2)

F1405 Bias frequency (VIF3)

F1406 Gain frequency (VIF3)

In case of setting output frequency using the apalgnal, these functions are used to set a fraxyufimas frequency)
corresponding to minimum analog signal value (0V4omA) and a frequency (gain frequency) correspandim
maximum value (5V or 10V and 20mA).

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1401 Bias frequency (VIF1) 0-+600Hz 0.1Hz 0

F1403 Bias frequency (VIF2) (frequency at OV or 4mA)
F1405 Bias frequency (VIF3) In case of negative value, -XXXX will be
displayed.

F1402 Gain frequency (VIF1) 0-+600Hz 0.1Hz 60
F1404 Gain frequency (VIF2) (frequency at 5V or 10V or 20 m)

F1406 Gain frequency (VIF3) In case of negative value, -XXXX will be
displayed.

The relation between the analog frequency settiggat (VIF1-VIF3) and the inverter output frequenisyshown as
follows.

-

Gain

frequency
Output
frequency

OHz

1
'
'
'
'
'
'
i
|
Y

’,,""Analog frequencyor%/v
setting signal or20mA

I 9

Bias frequency

Setting example: When F1401 =- 10.0 (-10Hz), F14@®.0 (90 Hz), and F1002 = 3 (frequency setting/I0 - 10V),
the output frequency is as shown below.

A R 1V gejow 1V=—-0Hz
1V-—-0Hz
Output 10V---90Hz
frequency

(Noise control: Dotruse a signal of less than 1V.)

ld=mmm e

OHz -

-

.- , 19V
-10Hz -~ 1TV Analog frequency setting 5|gna?

-134-

Jaydeyd



7-3 Description of Functions

@ By taking advantage of bias and gain frequencienramon analog signal for frequency commands caimfng to
more than one inverter for proportional operation.
Example) Input 0 - 10V analog signals to two ingest so that 1st and 2nd inverters deliver outfagufencies with a
ratio of 1:2 for the purpose of proportional openat
Setting of 1st inverter: F1401=000 Hz) ,
F1402=50.0(50 H2
Setting of 2nd inverter: F1401=000 H2) ,
F1402=100.0(100 H2
(Adjust the acceleration/deceleration time as nexli)
Note 1: In negative setting frequency field, the output frquency isO Hz.
Note 2: For PID control, the bias and gain frequencies apply to théeedback signal.

F1407 External analog input filter time
constant (VIF1)

F1408 External analog input filter time
constant (VIF2)

F1409 External analog input filter time
constant (VIF3)

Functions for setting the filter time constant gfeznal analog signal input.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1407 External analog input filter tim¢ 1-500 1 10
constant (VIF1) (set value 1=10ms. (10m9

F1408 External analog input filter time
constant (VIF2)
F1409 External analog input filter time
constant (VIF3)

If interference is detected in external analog aiginadjust the external analog input filter tinomstant.
Set the time constant to N x 10 ms (N = 1 to 50@®,setting range is 10 to 5,000 ms.
Filters can be assigned to VIF1, VIF2 and VIF3 jpeledently.

F1410 Set frequency gain ‘

F1411 Analog input switching for set
frequency gain

Using an external analog input terminal, the gaiadjustable when setting frequency.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1410 Set frequency gain 0~100% 1% 0
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Code No. Function Name Data Content Setting Factory Presets
Resolution
F1411 Analog input switching forl 0: No analog input 1 0
set frequency gain 1: External analog VIF1 voltage (0-5 V)

2: External analog VIF1 voltage

(0-10V or potentiometer)
3: External analog VIF2 voltage (0—5 V
4: External analog VIF2 voltage

N3

(0-10V or potentiometer)
5: External analog VIF3 voltage (0-5 V)
6: External analog VIF3 voltage
(0-10V or potentiometer)
7: External analog VIF1 current
(4—20mA)
8: External analog VIF2 current
(4—20mA)
9: External analog VIF3 current
(4-20mA)

® When several inverters are used for proportionataton, this function is useful for fine adjustrhefthe command
frequencies of the inverters from the master tosthee.

@® The external analog input terminal is switched WAl#11 (Analog input switching for set frequencynjja

@ Use F1410 as the set frequency value for propatioperation.
Example 2) When the set frequency is 50Hz, F1450%, if the external analog input is O - 10V

+100% — 4
.-~ 15Hz F1410
0% S0Hz - {
25Hz ~F1410
-100% = '
OVor4mA 5Vor2.5V 10Vorb5V
or12mA or20mA

VIF1 or VIF2 or VIF3 input

0V: 50Hz - (50Hz x 50%) = 25Hz.
5V: 50Hz - (50Hz x 0%) = 50Hz.
10V: 50Hz + (50Hz x 50%) = 75Hz.

F1412 MBS terminal input mode

This function is used to select the input signailoacof multifunction input terminal MBS.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1412 MBS terminal input mode 1: Level triggered 1 1
2: Edge triggered

Edge operation will accept MBS input once betweé&-@nd ON
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F1413 ES input terminal function

This function can be used for switching the functid control input terminal “ES”.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1413 ES input terminal function | 1: NO external thermistor signal 1 1
2: NC external thermistor signal

The function shall be switched according to thetacintype.
F1413=1: ES terminal (external thermistor inputrtigal) is connected with an NO (normally open) eatt
F1413=2: ES terminal (external thermistor inpuirt@al) is connected with an NC (normally closedpteat.

F1414 Selection of input terminal DI1

F1415 Selection of input terminal DI2

F1416 Selection of input terminal DI3

F1417 Selection of input terminal DI4

F1418 Selection of input terminal DI5

F1419 Selection of input terminal DI6

F1420 Selection of input terminal DI7

F1421 Selection of input terminal DI8

These functions are used to assign functions talifiéal multifunctional input terminals DI1 - Dl&rbitrarily through
data selection.
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7-3 Description of Functions

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1414 Selection of inpuf 0:  0: Unused 1. FR 1 1
terminal DI1 2: RR 3 2DF
F1415 Selection of input 4: 3DF 5: MBS 2
terminal DI2 6 ES % RST
F1416 Selection of input 8:  AD2 3
terminal DI3 9:  AD3 16 JOG
F1417 Selection of input 11: 5DF 12 9DF 4
terminal D14 13: FR+JOG 14 RR+JOG
F1418 Selection of input 15 FR+AD2 5
terminal DI5 16: RR+AD2 1% FR+AD3
F1419 Selection of input 18: RR+AD3 19 FR+2DF 6
terminal DI6 20: RR+2DF 2% FR+3DF
F1420 | Selection of inpug 22 RR+3DF 23 FR+2DF+3DF 7
terminal DI7 24; RR+2DF+3DF 25 FR+AD2+2DF
F1421 Selection of input 26: RR+AD2+2DF 2¢ FR+AD2+3DF 8
terminal DI8 28: RR+AD2+3DF
29: FR+AD2+2DF+3DF
30: RR+AD2+2DF+3DF
31: FR+AD3+2DF 32 RR+AD3+2DF
33: FR+AD3+3DF 34 RR+AD3+3DF
35: FR+AD3+2DF+3DF
36: RR+AD3+2DF+3DF
37: PTR 39 FR+5DF 40 HD
45: CP (Option) 46 CCL
47: PC (Option) 57 PO
58: FR+CCL 59 FR+RCCL
64: FR+MBS 65 RR+MBS
67: 2DF+AD2 68 2DF+AD3
69: 3DF+AD2 7Q 3DF+AD3
71: Ax10 (Option) 72: Ax100 (Option)
74: 2MAX 75: 3MAX
76: VFPID 77. PIDLCK
83: For factory adjustment 84 S2
85: PIDL 86: PIDH
87: RPID1 88 PID1EX
89: PID2EX 91 IHOLD
92: ICLEAR 109 RCCL
114: 1DFA 115 1DFB
116: 1DFA+1DFB 117 ROPE
118 RCOM 119 ROPE+RCOM
120: 1DFA+ROPE 121 1DFB+RCOM
122: 1DFA+1DFB+ROPE+RCOM
253-255: For factory adjustment

Digital multifunctional input terminals DI1 - DI8am be set into any one of the functions by usireggdbrresponding
function codes F1414 - F1421.

Also, for multiplexed terminal, several functiorendbe input to one terminal.

For example, if F1414=13, Jog operation can bezedby connecting DI1 terminal.
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7-3 Description of Functions
Table 7-1 Multifunctional input codes
Function code Input terminal Initial value
Data range
No. name (symbol)
F1414 DI1 1 (FR)
F1415 DI2 2 (RR)
F1416 DI3 3 (2DF)
F1417 Dl4 4 (3DP)
F1418 DI5 0-255 5 (MBS)
F1419 DI6 6 (ES)
F1420 DI7 7 (RSD
F1421 DI8 8 (AD2)
Table 7-2 Multifunctional input signals
Data No. Symbol Function Data No. Symbol Function
0 — Unused terminal 40 HD Operation signal hold command
1 FR Forward run command 45 CP Command pulse blocking signgl
(option)
2 RR Reverse run command 46 CCL Deviation counter clear signal
3 2DF Multi-speed command 1 47 PC P control signal
4 3DF Multi-speed command 2 57 PO Zero speed command
5 MBS Free run command 58 Multiplexed | FR+CCL
terminal
6 ES External abnormal stop command 59 Multiplexed | RR+CCL
terminal
7 RST Alarm reset command 64 Multiplexed | FR+MBS
terminal
8 AD2 2nd, 4th acceleration/deceleratipn 65 Multiplexed | RR+MBS
command or up terminal terminal
9 AD3 2nd, 4th acceleration/deceleratipn 67 Multiplexed | 2DF+AD2
command or down terminal terminal
10 JOG Jog operation command 68 Multiplexed | 2DF+AD3
terminal
11 5DF Multi-speed command 3 69 Multiplexed | 3DF+AD2
terminal
12 9DF Multi-speed command 4 70 Multiplexed | 3DF+AD3
terminal
13 Multiplexed | FR+JOG 71 Ax10 Electric gear x10 (option)
terminal
14 Multiplexed | RR+JOG 72 Ax100 Electric gear x100 (option)
terminal
15 Multiplexed | FR+AD2 74 2MAX 2nd Upper frequency limit selectign
terminal 01
16 Multiplexed | RR+AD2 75 3MAX 3rd Upper frequency limit selectign
terminal 12
17 Multiplexed | FR+AD3 76 VFPID V/f-PID control switching terminal
terminal
18 Multiplexed | RR+AD3 77 PIDLCK | PID control locking terminal
terminal
19 Multiplexed | FR+2DF 83 For factory adjustment
terminal
20 Multiplexed | RR+2DF 84 S2 2nd  S-shaped acceleration
terminal deceleration time command
21 Multiplexed | FR+3DF 85 PIDL PID switching terminal (PIDL)
terminal
22 Multiplexed | RR+3DF 86 PIDH PID switching terminal (PIDH)
terminal
23 Multiplexed | FR+2DF+3DF 87 RPID1 PID1 reset terminal
terminal
24 Multiplexed | RR+2DF+3DF 88 PID1EX | PID1 External terminal selection
terminal
25 Multiplexed | FR+AD2+2DF 89 PID2EX | PID2 External terminal selection
terminal
26 Multiplexed | RR+AD2+2DF 91 IHOLD PID integral value hold terminal
terminal
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27 Multiplexed | FR+AD2+3DF 92 ICLEAR | PID integral value clear terminal
terminal

28 Multiplexed | RR+AD2+3DF 109 RCCL Deviation counter reverse run cle
terminal signal

29 Multiplexed | FR+AD2+2DF+3DF 114 1DFA 1st speed frequency selection 1
terminal

30 Multiplexed | RR+AD2+2DF+3DF 115 1DFB 1st speed frequency selection 2
terminal

31 Multiplexed | FR+AD3+2DF 116 Multiplexed | 1DFA+1DFB
terminal terminal

32 Multiplexed | RR+AD3+2DF 117 ROPE Control authorization selection 1
terminal

33 Multiplexed | FR+AD3+3DF 118 RCOM Control authorization selection 2
terminal

34 Multiplexed | RR+AD3+3DF 119 Multiplexed | ROPE+RCOM
terminal terminal

35 Multiplexed | FR+AD3+2DF+3DF 120 Multiplexed | 1DFA+ROPE
terminal terminal

36 Multiplexed | RR+AD3+2DF+3DF 121 Multiplexed | 1DFB+RCOM
terminal terminal

37 PTR Simple graph operation counter reet 122 Multiplexed | 1DFA+1DFB+ROPE+RCOM

multiplexed | signal terminal

terminal

39 Multiplexed | FR+5DF 253-255 | For factory adjustment
terminal

*1  When the terminal is set toON, F13161imits the frequency with the 2nd upper frequency imit.

*2

When the terminal is set toON, F1317{imits the frequency with the 3rd upper frequency Imit.

- 140 -

ar



7-3 Description of Functions

F1422 Reference frequency for pulse train input ‘

This function is used to set the input frequenayesponding to standard pulse train in order toredroutput frequency
when setting the output frequency through pulsie irput (F1002 = 25).

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1422 Reference frequency fgr1,000~60,000Hz 1Hz 1,000
pulse train input

If F1002 = 25, then the pulse from the pulse infgutinals (A +, A-) can be used as a command tatheettarget
frequency of 1st speed frequency.

When pulse train input is selected, the followingdtions are inactive.
F8108 (PG pulse multiplication value): Regasdlef the value, considered as x 1.
F8109 (PG switching): Regardless ofviddee, input of standard PG terminal.

Pulse train reference frequency (F1422) is a frequevithin the reference frequency (F1006). Thawfehe inverter
output frequency is calculated with the followirggrhula:
Output frequency (1st speed frequency) = pulsen tmput frequency x reference frequency (F1006ulse train
reference frequency (F1422).
Note 1: Because the pulse train input andPGinput terminal are in common use, speed is displageas inactive in pulse train
input selection. (The correct value is not displayed
Note 2: Please input pulse train only into theA +, A- terminals.
Note 3: 100,000H43s the limit of pulse train input frequency.
Note 4: The conversion error will be generated in the conveion of pulse train frequency and output frequency.
In order to reduce the conversion error, please inmease the pulse train input frequency.

F1423 Effective number of bits for VIF1 detection

F1424 Effective number of bits for VIF2 detection ‘

F1425 Effective number of bits for VIF3 detection ‘

Functions for setting the resolution (effective ramof bits) of external analog signal reading.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1423 Effective number of bits fof 8-12bits 1bit 12bits

VIF1 detection
F1424 Effective number of bits fo
VIF2 detection
F1425 Effective number of bits fo
VIF3 detection

This function is used to make the detection valuexternal analog signal stable and effective wheterference exists
in the external analog signal. And, if the effeetinumber of bits is reduced, then the action inh&ed
acceleration/deceleration curve becomes more stable

Effective number of bits for VIF1-3 detection =vhen this value is set, 4 lower bits are inactive.
=9, when this value is set, 3 lower bits are iivact
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= 10, when this value is set, 2 lower bits are tivac
=11, when this value is set, 1 lower bit is inaeti
= 12, when this value is set, no inactive bit.

Effective number of bits can be assigned to VIFIE2/and VIF3 independently.
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7-3 Description of Functions

F1501 Internal analog output function 1

F1502 Internal analog output coefficient 1

F1504 Internal analog output function 2

F1505 Internal analog output coefficient 2

|
|
F1503 Internal analog output bias 1 ‘
|
|
|

F1506 Internal analog output bias 2

Functions for analog output (0-10V) of a varietyirdernal states of inverter between the contnaluit terminal‘s analog
output terminals AOUT1, AOUT2 and analog signal coon terminal ACM.

Code No. Function Name Data Content Setting Factory Presets
Resolution

F1501 Internal analog output function 1 [0: Inactive 1 0
: Set frequency [Hz]

: Output frequency [Hz]

: PID1 feedback value [HZ]
: PID2 feedback value [HZ]
: Output current (A)

: Output voltage [V]

: DC voltage [V]

: Radiator temperature]]

F1504 Internal analog output function 2

© 00 N O O b~ W NP

: Load factor [%] (accumulated value
the electric thermistor)

10: Load factor [%)] (ratio to rated currept)
11: VIF1 analog input value [V]

12: VIF2 analog input value [V]

13: VIF3 analog input value [V]

14: Speed [rpm]

15: Active power [KW]

16: Apparent power [KVA]

17: PID1 command value [Hz]

18: PID1 input deviation value [Hz]

19: PID2 command value [Hz]

20: PID2 input deviation value [Hz]
21-23: For factory adjustment

24: External PID1 output deviation va
[Hz]

25: External PID2 output value [Hz]

26: For factory adjustment

35: Command frequency (Hz)

36: Command torque [%)]

99: For factory adjustment

F1502 Internal analog output coefficient I0-20 0.01 1
F1505 Internal analog output coefficient 2

F1503 Internal analog output bias 1 0-+10V 0.1v 0
F1506 Internal analog output bias 2
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The methods of conversion between output valugmssible output analog signal from AOUT1 or AOUE2tinal and
actual values are shown in the table below.

F1501
F1504 Output signal content Conversion method
Set value
0 No function
1 Set frequency [Hz] 120Hz/10V
2 Output frequency [Hz] 120Hz/10V
3 PID1 feedback value [Hz] 120Hz/10V
4 PID2 feedback value [Hz] 120Hz/10V
5 Qutput current (A) *1
6 Output voltage [V] 500V/10V
7 DC voltage [V] 500V/5V
8 Radiator temperaturel] 1001/8V
9 Load factor [%] (integral value of thel00%/5V
electric thermistor)
10 Load factor [%] (ratio to rated current) 100%/5V
11 VIF1 analog input value [V] 4-20mA current input 20mA/10V
12 VIF2 analog input value [V] 0-5V voltage input 5V/5V
13 VIF3 analog input value [V] 0-10V voltage input 10V/10V
14 Speed [rpm] 1,800rpm/5V
15 Active power [kW] 10kwW/10V
16 Apparent power [KVA] 10kVA/10V
17 PID1 command value [HZ] 120Hz/10V
18 PID1 input deviation value [Hz] 120Hz/10V
19 PID2 command value [HZ] 120Hz/10V
20 PID2 input deviation value [Hz] 120Hz/10V
24 External PID1 output deviation value [Hz] 120Hz/10V
25 External PID2 output deviation value [Hz] 120Hz/10V
35 Command frequency [Hz] 120Hz/10V
36 Command torque [%] 400%/10V (*1)
*1 The positive and negative values of command torquare output with 5V as the center.(0V=-200%, 5V=0%, and
10V=200%

Note 1: Maximum allowable current: 15mA.
(But, the converted value is no-load output voltagdf the output current increases, the output voltag will decrease.
In this case, the signal output can be adjusted usj output coefficient.)
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Description of Functions

*1) Inverter capacity and output current conversion mehods

Output current signal
Model conversion method

Mode A Mode B
SVC06-0015

20A/10V 20A/10V
SVC06-0022
SVC06-0040 20A/10V 50A/10V
SVC06-0055

50A/10V 50A/10V
SVC06-0075
SVC06-0110 50A/10V 100A/10V
SVC06-0150

100A/10V 100A/10V
SVC06-0185
SVC06-0220 100A/10V 250A/10V
SVC06-0300
SVC06-0370 250A/10V 250A/10V
SVC06-0450
SVC06-0550 250A/10V 500A/10V
SVC06-0750

500A/10V 500A/10V
SVC06-0900
SVC06-1100 500A/10V 750A/10V
SVC06-1320
SVC06-1600 750A/10V 750A/10V
SVC06-1850
SVC06-2000

750A/10V 1, 000A/10V
SVC06-2200
SVC06-2500 1, 000A/10V 1, O00A/10V|

Output signals can be increased or decreased biptdr@mal analog output coefficients F1502 and E190the output
signal from the AOUT1 or AOUT2 terminal is not afi adequate level, the signal level can be adjusyesetting the
internal analog output coefficient.

F1502: Coefficient for F1501 (Internal Analog Outpunction 1)

F1505: Coefficient for F1504 (Internal Analog Outpunction 2)

Note 2: If the coefficients ofF1502and F1505are smaller than 1, the output signals are decreade
Bias voltage can be set for each output signalguBitb03 or F1506 (internal analog output bias).
Although the negative bias voltage setting is paesithe output signal voltage will be OV where thaput signal
voltage is negative.

Note 3: The PID controlled variables are output in the form of abslute value. In case of negative value, the outpwtill be
positive.
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7-3 Description of Functions

F1507 Arrival frequency

This function specifies the frequency at whichexjfrency arrival signal is output.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1507 Arrival frequency 0-600Hz 0.01Hz 10

If the value of any one of F1509 — F1511 is 7 (frercy arrival), the signal is output from contristait output terminals
DO1 to DO3 when the output frequency exceeds theevaf F1507.”

Similarly, If the value of F1513 is 7 (frequencyiaal), the signal is output from control circuglay output terminals
FA1, FB1 or FC1 when the output frequency excebedwalue of F1507.”

Output
frequency F15A8rtival frequency setting value

Time

Frequency arrival signg

v

OFF ON OFF

F1508 Frequency matching range

This function specifies the out frequency band esponding to the frequency matching signal.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1508 Frequency matching range| 0-10Hz 0.01Hz 0

If the value of any one of F1509 — F1511 is 5,601 15, the signal is output from control cirdgitminals DO1 to DO3
when the output frequency falls within the valuega between +F1508.”
Similarly, for F1513, the signal is output from ¢ant circuit relay output terminals FAL, FB1 or FC1
Note: When the frequency is specified using an araj signal, an appropriate setting should be speadfil usingF1508to
prevent frequency matching signal from chattering. When the vector control is active, the output freqency
constantly changes. Set1508to severalHz.
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7-3 Description of Functions

F1509 Selection of output terminal DO1 ‘

F1510

Selection of output terminal DO2 ‘

F1511

Selection of output terminal DO3 ‘

This function is used to select the required fuorcfrom the multifunctional output terminals DO1-BOf control circuit
terminals to execute open-collector output.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1509 Selection of output 0: Unused 1: In operation 1 1 1
terminal DO1 2: Undervoltage
3: End of simple scheduled operation
F1510 Selection of output 4: In operation 2 5
terminal D02 5: Frequency matching (1st speed frequengy)
6: Frequency matching (1st to 16th speed
F1511 Selection of output frequencies)

terminal D03 7: Frequency approach 8

8: Overload alarm level setting signal (the
value of F1704)

9: Electric thermistor pre-alarm signal

(80% electric thermistor)

10: Radiator overheat pre-alarm signal

13: Excitation and DC braking signals

14: Lower frequency limit matching signal

15: Upper frequency limit matching signal

16: Servo on ready signal

17: Zero servo completion signal

18: FR signal 19 RR signal

20: 2DF signal 21 3DF signal
22: 5DF signal 23 9DF signal
24: AD2 signal 25 AD3 signal
26: JOG signal 27 MBS signal
28: ES signal 29 RST signal

31: Positioning completion signal

32: Discharge resistor on signal

34: Frequency counter (output frequency)
(*1)

35: Frequency counter (command frequengy)
(*1)

36: Overload alarm level setting signal

(Including when in acceleration/deceleration )

42: Torque matching signal

43: Low speed detection signal

47: Speed counter (1)

48: Forward run detection signal

49: Reverse run detection signal

*1 Can not be used together with the current outputdnction. When outputting frequency counter, seF1515 = Oto disable the
current output function.
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7-3 Description of Functions

Table 7-3 Multifunctional output signals

Data No. Function Action

0 Unused terminal.

1 In operation 1 Inverter in operation (gate signal on) on

2 Undervoltage Undervoltage alarming ON.

3 End of simple scheduled operation | On when simple scheduled operation ends

4 In operation 2 Lnr:/erter in operation (except DC braking and exgitiis (gate signal on)

5 Frequency matching (1st spep®N when the output frequency is equal to targetjfemcy during 1s
frequency) (*3) speed operation.

6 Frequency matching (1st-16th spge®N when the output frequency is equal to targejdescy during 1st-16th
frequencies) (*3) speed operations.

7 Frequency arrival (*3) Output frequency is F1507: On when the arrival ity is exceeded.

8 Overload alarm level setting signaload status during normal operation is F1704: Oremwlthe overloag
(the value of F1704) pre-alarm value is exceeded.

9 Electric thermistor pre-alarm signplON when the electric thermistor integral value isrenthan 80% o
(80% of electric thermistor) protection stop value.

10 Radiator overheat pre-alarm signal | ON when radiator overheat protection alarm occurs

13 Excitation and DC braking signals | ON during DC braking or excitation.

14 Lower frequency limit matching When output frequency is F1008: ON when the lowegdency limit and
signal (*3) F1508 are the same within the frequency matchingea

15 Upper frequency limit matchingWhen output frequency is F1007: ON when the uppEguency limit and
signal (*3) F1508 are the same within the frequency matchingea

16 Servo on ready signal ON during position control operation except foridgrexcitation

17 . . When the gate pole is ON under zero-servo, thetipngileviation F8121
Zero servo completion signal ON if below zero-servo completi

pletion range.

18 FR signal ON if the multifunctional input terminal FR is on.

19 RR signal ON if the multifunctional input terminal RR is on.

20 2DF signal ON if the multifunctional input terminal 2DF is on.

21 3DF signal ON if the multifunctional input terminal 3DF is on.

22 5DF signal ON if the multifunctional input terminal 5DF is on.

23 9DF signal ON if the multifunctional input terminal 9DF is on.

24 AD2 signal ON if the multifunctional input terminal AD2 is on.

25 AD3 signal ON if the multifunctional input terminal AD3 is on.

26 JOG signal ON if the multifunctional input terminal JOG is on.

27 MBS signal ON if the multifunctional input terminal MBS is on.

28 ES signal ON if the multifunctional input terminal ES is on.

29 RST signal ON if the multifunctional input terminal RST is on.

31 Positioni . . On if position deviation is less than F8111: paosiitng range in positior

ositioning completion signal control.

32 Discharge resistor on signal ON if the discharge resistor is on.

34 Frequency counter (output frequenq F1512: the output frequency calculated with couatgput multiple.
(*1)

35 Frequency counter (command=1512: the command frequency calculated with cauigut multiple.
frequency) (*1)

36 Overload alarm level setting signaDn when the load condition is F1704: above overlm@dalarm value.
(Including when in
acceleration/deceleration )

42 Torque matching signal ON when the motor torque is within the range spediby F1516: torqué

matching level and F1517: torque matching range.
43 Low speed detection signal ON when the motor torque is within the range spetiby F1518: low
speed matching level and F1519: low speed matalaimge.

47 Motor speed countef*1) mm;;;lzpeed is output by the multiple specifiedF§612: counter output

48 . . ON when the motor speed is greater than F1518sfmed matching range
Forward run detection signal2 ) in forward run direction.

49 ON when the motor speed is greater than F1518sfmed matching range

Reverse run detection signéf2) in reverse run direction.

*1 Can not be used together with the current output faction. When outputting frequency counter or motorspeed counter, set
F1515 = Oto disable the current output function.
*2 If only single-phase pulse is input tdPG input terminal, it can not detect the direction ofrotation. Therefore, the rotation

direction signal can not be correctly output.
*3 No output in torque control or position control.
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7-3 Description of Functions

F1512 Counter output multiple ‘

This function specifies the output multiple whee ihverter’s output frequency, command frequenay emotor speed
are countered and output to the control circuipatterminals (DO1-DO3).

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1512 Counter output multiple 1-100 1 1

The output multiple can be set where the invertieeguency and command frequency counter and napeed counter
(which can be set with F1509 - F1511) are outpumnfmultifunctional output terminals DO1 - DO3. Wheotor speed
counter multiple in F1512 is 1, 1 rpm indicatesH¥ 1 and the motor rotation direction is output e forward run
detection signal and reverse run detection signal.

Example 1) When F1512 = 1, the frequency will bépatifrom the control signal output terminals atirhe the
output frequency and command frequency of the teveYVhen the inverter output frequency = 60 Hz,
the frequency counter output = 60 Hz.

Example 2) When F1512 = 10, the frequency will bgpat from the control signal output terminals @ttimes the
output frequency and command frequency of the teve¥Vhen the inverter output frequency = 60 Hz,
the frequency counter output = 600Hz.

Example 2) When F1512 = 10, the motor speed cownipruts 1500Hz with 1500rpm. (1rpm indicates 1Hz)

@ Related functions
F1509-F1511=34: Frequency counter output (outpgfency)
F1509-F1511=35: Frequency counter output (commeagliEncy)
F1509-F1511=47: Motor speed counter

Note 1: The output range of frequency counter output is1.5-1,500Hz.When the coefficient calculation result of
frequency counter output multiple is below1.5Hz,the output is alwaysOFF. And, 1,500 Hzis the limit
when the frequency is abové. ,500 Hz.

Note 2: Output frequency is the actual frequency output bythe inverter, and may be different from command frejuency
according to the load condition in vector control nede. Even in constant speed operation under the vectcontrol
mode, if a certain frequency counter output is reqgired, setF1509 - F1511 = 3kcommand frequency).

Note 3: Depending on the impedance of peripheral device coacted to, output waveform of the frequency countemay be
delayed and uneven duty cycle may be occurred. lorder to reduce uneven duty cycle, please adjust ¢h
impedance of the peripheral device to be 2R or below in the range below 50mA to be flowed intopen-collector.

F1513 Relay 1 contact output selection

This function is used to select and output cortgin@uit output terminals FAL, FB1, and FC1 relaytzwts.

F1514 Relay 2 contact output selection ‘
Reserved, this function is not provided in a stadgaoduct.
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7-3 Description of Functions

Code No. Function Name Data Content Setting Factory Presets
Resolution

F1513 Relay 1 contact output : Alarming 1 0

selection : In operation 1
: Undervoltage
: End of simple scheduled operation
: In operation 2

: Frequency matching (1st speed frequency,

o g~ W N BEFE O

: Frequency matching (1st to 16th speed

frequencies)

7: Frequency approach

8: Overload alarm level setting signal (the value

of F1704)

9: Electric thermistor pre-alarm signal
(80% electric thermistor)

10: Radiator overheat pre-alarm signal

13: Excitation and DC braking signals

14: Lower frequency limit matching signal

15: Upper frequency limit matching signal

16: Servo on ready signal

17: Zero servo completion signal

18: FR signal 19 RR signal

20: 2DF signal 21 3DF signal

22: 5DF signal 23 9DF signal

24. AD2 signal 25 AD3 signal

26: JOG signal 27 MBS signal

28: ES signal 29 RST signal

31: Positioning completion signal

32: Discharge resistor on signal

36: Overload alarm level setting signal
(Including when in
acceleration/deceleration )

42: Torque matching signal

43: Low speed detection signal

48: Forward run detection signal

49: Reverse run detection signal

See Table 7-3 (multifunctional output terminal) &mtion description of functions.

F1515 Current output multiple ‘

This function specifies the current output multipleen the inverter’s output frequency is outputrthe control circuit
current output terminals (I+, ACM1/ACM2).

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1515 Current output multiple 0-20 0.01 1
0: Inactive

The current output (4-20mA) proportional to thedrter’s output frequency is output between the rbmircuit current

output terminals I+ and ACM1/ACM2.

| +: Positive side terminal (current flows from ket ACM1/ACM2)

Note 1: Current output function and multifunctional output terminal’s the frequency counter and motor speed amter can not
be used at the same time. When it is required to edrequency counter and motor speed counter, sétL515 = 0.
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The converted value of inverter output frequenay emrrent output is shown as follows:
When the inverter output frequency xF1515 (curcenput multiple) = 3Hz, the frequency output = 4mA.
When the inverter output frequency xF1515 (curceriput multiple) = 120Hz, the frequency output #rZQ

N
20
Current
Output
[mA]
4
0 : N
7/
0 03 120
Inverter output frequency [Hz]
X

Current output multiple F1515

Current output multiple may be changed in functimde F1515, please make appropriate adjustment lmasservice
condition.
*  Adjust the maximum output frequency to20mAor below.

Adjust the impedance of current output load sid8a@?2 or below. In case of large impedance, the cumetyput shall be
20mA or below.

When the current output makes output frequency=0niigtiple=0, please output the minimum value 4mA.

Make sure that there is no wiring short-circuit amen circuit at load side before current output.

The signal wire may not work correctly due to skeirtuit or open circuit.

F1516 Torque matching level ‘
F1517 Torque matching range ‘

These functions are used to set torque level armguéomatching range output by the torque matchiggas This
function is active in vector control mode.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1516 Torque matching level 0~+200% 0.1% 100
Code No. Function Name Data Content Setting Factory Presets
Resolution
F1517 Torque matching range 0~50% 0.1% 25

If any one of F1509 — F1511 is 42 (frequency matgtsignal), the signal is output from control cit@utput terminals
DO1 to DO3 when the output torque matches the aelev The matching range is specified with thevaiite of F1517.
Similarly, for F1513, the signal can also be outipoin control circuit relay output terminals FAIBE or FC1.
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F1518 Low speed matching level

F1519 Low speed matching range

7-3 Description of Functions

These functions are used to set torque level aggi¢omatching range output by the torque matchimgs

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1518 Low speed matching level | 0-2,000 rpm 1rpm 100
Code No. Function Name Data Content Setting Factory Presets
Resolution
F1519 Low speed matching range| 0-100 rpm 1rpm 10

If any one of F1509 — F1511 is 43 (low speed d&natignal), the signal is output from control citcoutput terminals
DO1 to DO3 when the detected speed matches the geluby F1518. The matching width is specifiedhlie set value
of F1519. Similarly, for F1513, the signal can disooutput from control circuit relay output terali® FA1, FB1 or FC1.
The low speed matching range is also used in falwan detection signal or reverse run detectiomadigor

multifunctional output.
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System functions

The inverter system, repair and maintenance funstas well as function blocks for operation setbhthe control panel
are described as follows.

F1601 Copy function

This function transfers the function code data ftbmhost side to the operation panel side or dibsts.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1601 Copy function 0: Inactive 1 0

1: Transfer the current code data to the
operation panel
2: Transfer the contents stored by operation
panel to the inverter host (excluding the
motor parameters measured)
3: Transfer the contents stored by operation
panel to the inverter host (including the
motor parameters measured)

Transfer the current function code data to the atjwr panel, and then to the host of copying sWlben copying,
“« 5End vora flashing rEAd - will be displaykon 7-segment monitor.
To transfer data to the host of copying side, thenpower OFF before transmission in order to oselthe inverter to
reset.
When the motor parameters are set by F5001 - F3B&6;0py function can not be used. Because dueplication,
if the motor parameters conflicts with the set eatif other function code(s), the motor parameterthe conflicted
function code(s) will be initialized. When motorrpeeters are set by F5009 - F5014, set F1601 #ranefer data to
the host.

(Sequence) Sequence for copying to other invejter(s

1 Transfer the current function code data to theration panel with F1601=1. Refer to the sequehéem1.

2 During transmission of data, the fIashinE:Em:/ " is displayed. Please wait for the displaySErlC/ until it
disappears.

3 Turn the power OFF, remove the operation pangliastall it to other host. Please also turn OF-ggbwer of other
hosts before work.
4 Turn ON the power of other hosts.

5 Transfer data from the operation panel to otlestswith F1601 = 2.

6 During transmission of data, the fIashir:fEHl:/” is displayed. Please wait for the displayr‘E:qd until it
disappears.

7 After the transmission of data to the copy side lefore operation, turn the power OFF to resedrier.
As an exception, the active codes and data of F1IBPB01, F1602, F1604, all of F18XX blocks, alFR&3XX blocks,
F5001 - F5008, F5015, F5016, F6010 - F6016, FER&T18, as well as optional functions can not baexbpAnd, in
case of copy between different inverter capaciied rated voltages, the data may not be copiedndéme on its
contents. (e.g.: F1005)
The copy function can not be used during operaifahe inverter. Please stop the inverter beforyit.
Note 1: Since copy function is subject to software versiorgata may not be copied due to compatibility of the
software version.
* For upgrade, please contact the sales shops.
Note 2: In the event of an error during data transmission b operation panel, please do not transfer data tde same or any
other inverter.
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Note 3: During action of copy function, the monitor's disphy flashes. When the monitor's display is flashingjo not pull out
or insert the operation panel nor turn off the powe.

Note 4: During action of copy function, no part of the opeation panel can be operated.

Note 5: This code can not be written using communication fuetion. The undefined response shall be returned.

Note 6: When the inverter host capacity of the copying sidés different and F1601 = 3conflict and interference errors may
occur if the data is transferred from the panel tothe host. When usingF1601 = 3for a copy of motor parameters,
check if the inverter capacities of the copying saae and copying side are the same.
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Changed code display function

This function compares the factory presets, useitial value, and current function code data aigplays the function
codes for which data values have changed.

This is an effective function for finding out théfdrence between the current function code andahtry presets or the
user’s initial value. Repair and maintenance fuumgisuch as confirmation of codes etc. can beyemsiicuted.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1602 Changed code display 0: Inactive 1 0
function 1: Display differences from factory preset
2: Display differences from the user’s initigl
value

@ As an exception, even if F1601, F1602, F1604, F18608 the read only function code are changed, shail not be
displayed by this function.
(Operation method)

1 Through F1602 = 1, search the code number ofifumcodes of which the factory presets have chdnge

2 When searching the changed function code nuralftashing “F ;- " is displayed. Please wait fioe display of
F 1Ad until it disappears.

3 When the changed function code number is foundlillibe displayed (flashing). See “5-5-2 Chandggade Display

Operation” for detailed operation methods.
Note 1: When F1604 = 99 ad the user’s initial value is not determined;F~ 4 "will be displayed if F1602 = s executed.
Note 2: When the associated code page changes accordingdlyhie rated initial values of motor and inverter are different,
even the codes which are not changed by the useilitie displayed as changed codes.
Note 3: This code can not be written using communication fuetion. The undefined response shall be returned.
Reference parameter
F1604 (Data initialization)

Function lock ‘

This function is used to disable the operation paufienction code data setting in order to prevegoperation.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1603 Function lock 0: Code data changeable (No lock function) 1 0

1: Code data unchangeable
(except F1603)

2: Code data (except frequency setting-related
unchangeable (excluding F1603, F1021,
F2101 - F2116)

3: Code data unchangeable
(excluding F1603 and the data change by juse

of the communication function)

@® The function code data can be viewed even if theratpn locking is active. When the locked codeadsttings are
confirmed, Er 1 willbe displayed.

® When F1603 = 1, the frequency setting value is afshangeable.

@® When F1603 = 2, the frequency setting value is ghahle.

@® Reading read only function code is possible evdadked state.

@ F1201 as an object other than the locked object.
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F1604 Data initialization

This function initializes function code data to faetory presets or user’s initial value.

Not only the factory presets but also the valuemeined by user (user’s initial value) can be figadthe initial value of
the inverter. And, data initialization can be stdddrom either the factory presets or user’'sahitalue.

By fixing the user’s initial value, the function @® data can be initialized to the user’s initialueaeven if it is
overwritten for some reason, allowing for resetting function code within a minimum range.

Code No. Function Name Data Content Setting Factory
Resolution Presets
F1604 Data initialization 0: Inactive 1 0

1: Initialize to factory presets
2: Invalid parameter by auto tuning
3: Initialize to user’s data

99: Set user’s initial value

F1604=1: Initialize to factory presets

Function codes are initialized to factory presets.

F1604=2: Motor parameters measured by auto tunmgnaalid.

Return to the motor’s initial value of the paramst@easured by auto tuning selected by F5001.

If the motor’s initial value can not be stored lire inverter, the parameters measured by auto tunilhge initialized
to factory presets.

Parameters measured by auto tuning: F5009-F5014.

F1604 = 3, 99: user data related

User data initialization and data confirmation sHz# carried out in accordance with the followingeoation
sequences.

(Sequencel) Setting the initial value of user data.

1. Set the required function code.

2. Confirm the user’s initial value with F1604=99.

3. ChecktharEHJY  is displayed and that sle¢ value is flashing, pres@ key to confirm.

4. del d - keeps flashing while the user's witzation value is being stored. Wait untdEL d - disappears.
5. Once dEL id " has disappeared, the functiodecalata can be initialized to the user’s initialueawith
F1604=3.

(Sequence 2) Initialization of the user data
1. Set F1604=3 to initialize the data determinedrb§04=99.

2. Check that~EHdY s displayed and thasititernately displayed with the set value, p@sbey to confirm.
3.“ 4 kY " keeps flashing while the user's datheing initialized. Wait until ,, Ly " disapars.

4. When “n 1£Y " disappears, the user's datéaliiation is completed.

Note 1: In operations where the initial value is used; ~-EFHdY " is displayed for confirmation. Now, the@ key
is used for this purpose.
Note 2: As an exceptionF1804and F1805can not be initialized.

Note 3: When the user’s initial value is not determined," £~ 4 "will be displayed if F1604 = 3(the user’s
data initialization) is executed.

Note 4:In serial communication function® +f 4" Gk and “j5-EY " are not displayed.

- 156 -



7-3 Description of Functions

F1605 Quick knob long-pressing cancel
selection

This function is used to select continuous presauigpn of the@ on operation panel in functione display mode.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1605 Quick knob long-pressing 0: Long pressing cancel disabled 1 0
cancel selection 1: Long-pressing cancel enabled

@® When F1605=1, the same operation w@ can beentydcontinuous pressing action|gz] in functiode
display mode.
Note 1: In status display mode, frequency settind3 is selected regardless of the setting éf1605.See “5-3-4 Frequency
input” for long pressing of @ key in status diplay mode.
Note 2: When setting F1605 = land F1606 = 2or F1606 = 3at the same time, the “Set” action or “Cancel” actbn of the
function code setting value varies depending on thduration time (length) for which the @ key is pessed.
Please give full attention to avoid misoperation.
Reference parameter:
F1606 (Function code value setting key selection)

F1606 Function code value setting key selection|

This function is used to select the key for coniirgithe set value of a function code.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1606 Function code value setting 1: Set key 1 1
key selection 2: Press the quick knob
3: Press the set key or quick knob

® Set F1606 = 2 or F1606 = 3, the function code vakue be set by pressir@ Note 1: When setting F1605 = land
F1606 = 2or F1606 = 3at the same time, the “Set” action or “Cancel” actbn of the function code setting value varies
depending on the duration time for which the@ ke is pressed. Please give full attention to avoidigoperation.
Reference parameter
F1605 (Quick knob long-pressing cancel selection).

F1607 Target frequency setting time-out ‘

This function is used to set the time for auto maitg to the status display when frequency seffirig not in operation.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1607 Target frequency setting O: Timeout disabled 1ls 5
time-out 1-60 sec.

® When F1607=0 is set, the state of frequency seBimgll continue until @ is pressed.
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Protection functions

The function blocks related to inverter protectionction setting are described as follows.

F1701 Output current limiting function ‘

The current at which the output current limitingiétion begins to work can be specified. This isfulstor driving a
motor with a small capacity compared with thathaf inverter, or to make the best use of the invedgacity to achieve
the speediest acceleration.

Code No. Function Name Data Content Setting Factory Presets
Resolution
F1701 Output current limiting Mode A 0: Inactive 50-200% 1% 150
function Mode B 0: Inactive 50-150% 120

@ The value is set with the ratio to rated current.

@® The so-called output current limiting function ised to limit the inverter’s output current to pretveverload during
acceleration/deceleration or during normal openatidse of this function enables the inverter togerarily operate
in the ways described below:

1) During acceleration/deceleration: Reduce theelacation/deceleration slope. This extends the tumg the set
frequency is reached. The extended time variesrifipg on the magnitude of this setting and thetiaef the
load. Generally, accelerating or deceleration lofaa with a large inertia requires a considerableent, requiring
a relatively high setting.

Example 1) When F1701=200% (Mode A).
Maximum use of the inverter capacity to minimize #cceleration/deceleration time.
(In mode B, the maximum value of F1701 is 150%)
Example 2) Set current limit to the same valuehasrated current of a motor with small capacity:
F1701 = (rated motor current/rated inverter cudrarnt00[%)].
However, the drive frequency can only be specifiéthin a range of 50 - 200% of the rated current
of the inverter. (in mode A)
(Possible range of setting is 50-150% in mode B

2) During constant speed operation: When the ievisroutput current exceeds this setting, the duli@guency is
automatically reduced. The output frequency is ceduwith the acceleration/deceleration slope sigeciby
F1703.

Note 1: The current limiting function during normal operatio n is generally useful for loads with a reduced torge such as
fans and pumps. However, this function has an advse effect on overloads during constant speed opei@t with
loads with normal and constant torque. The factory peset, therefore, ofF1703(Output current limiting function at
constant speedy 0 disables the output current limiting function during operation. When driving reduced torque
load, if the F1703+# 0, it is recommend to effectively use the output curnet limiting function during constant speed
operation.

Note 2: During the acceleration/deceleration caused by theutput current limiting function in constant speedoperation, the
output current limiting function during acceleratio n/deceleration described in 1) and overvoltage stailg prevention
function do not work.

@ In vector control mode (speed control mode), bezdlis torque limiter function is used to limit cemt, this function
may not work.

Reference parameter
F1003 (V/f pattern selection).

F1320 (Specification selection).
F1703 (Output current limiting function at constapeed).

F1702 Electric thermal setting ‘

The current at which the electric thermal beginsvtwk (electric thermal overload setting) is spiecifas a ratio to the
rated inverter current. Rated current is the baseeoratio.
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Code No. Function Name Data Content Setting Factory Presets
Resolution
F1702 Electric thermal setting 0: Inactive 1% 100
20~105%

@® When a motor with a small capacity is driven, F1882uld be set to a small value which matchesdtedrmotor
current.(Refer to example 1)

@® For general-purpose motors, due to low coolingciefficy of the motor in the low speed zone, thetatethermal
works faster as the frequency decreases. When wasingverter-driven motor, current can not be comspéed
according to the frequency value. Refer to F1708tgmtypes).

@ The electric thermal overload function also worksinlg DC braking.

Note 1: The so-called overload protection caused by thermatlorks by monitoring the output current of the inverter to
prevent the motor from overloading. It can only be used when one inverter is allocatei each motor. When many
small capacity motors are connected with one inveet, each motor should be equipped with a thermal,rad each
motor shall be protected by inputting thermal relay contact to the control terminal ES (external thermal relay).

Example 1) To drive a 2.2 kW motor using mode AdIC06-0040:

Set F1702 = (rated current of 2.2 kW motor)/ (ratedent in mode A of SVC06-0040: 9.0 A) x 100%

Example 2) When set to F1702=50%:

50% of the rated inverter current specified is eglgint to 100% of the load factor in the electric
thermal function. Accordingly, 75% of the ratedeénter current is equivalent to 150% of the load
factor in the electric thermal function.

Reference parameter
F1414 - F1421 (select the input terminals DI1- DI8)
F1705 (Motor type)

> 100%
5 F1702=100%
5
=
@
] 50%
2 F1702=50%
2
o
c
%2
(]
c I
g 20 40 60Hz
3
- —» Output frequency
3 —
< F1702=100%
<)
z 2 1 60Hz
Q@ — [IExample of modeB
o 10Hz
o 1
1
100 120 200

> Load factor [%]
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F1703 Output current limiting at constant speed ‘

During constant-speed running, the action of ougputent limiting can be selected to be ON or OFF.

constant speed

1: with V/f (current acceleration /
deceleration time)
2: with V/f (1! acceleration / deceleration
time)
3: with V/f (2" acceleration / deceleration
time)
4: with V/f (3 acceleration / deceleration
time)
5: with V/f (4" acceleration / deceleration
time)
6: with V/f and speed control mode

(1% acceleration / deceleration time)
7: with V/f and speed control mode

(2" acceleration / deceleration time)
8: with V/f and speed control mode

(3 acceleration / deceleration time)
9: with V/f and speed control mode

(4" acceleration / deceleration time)

Code No. Function Name Data Content Settlng Factory Presets
Resolution
F1703 Output current limiting at 0: No function 1 0

® The motor control mode and acceleration / deceéteratime can be selected separately. The accelerdlti
deceleration time is the time set in F1012~F1084 .gxternal signal is required)
@ With the speed control mode (F1001=2 or 3), thewuturrent can still be limited by the torque liemieven the
function of output current limiting at constant egdas OFF. Also, even if the function of outputreut limiting at
constant speed has been set (F1703=1~9), whemthesdlue on the torque limiter is low, the sitigat of using a

current limit lower than the values s

et in F170a shll happen.

Note 1: The code for limiting actions of output current at @nstant speed and the code for selecting of normaf ~ 4"

acceleration/deceleration time

share the same code.

Note 2: The situation that the output current is limited by speed control through the torque limiter may be use in case
that the values set ifF1012~F102Hon't decelerate.
Note 3: Use torque control mode, this function won't worksince the control methods are different.

Reference parameter
F1701 (output current limiting)
F1012~F1015 ('~ 4" acceleration time)
time)

F1016~F1021 ('~ 4" deceleration

Current limit
(F170D

Output frequency

Output current

Acceleration & _
deceleration s|0pes 1 With output current
selected byF1703

1 limiting at constant
1 speed(F17030)

Time —
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F1704 Overload pre-alarm value ‘

The function to output a overload pre-alarm sigfwal the current from the control signal output tarah (set by
F1509~F1511) or multi-function relay (set by F15&8)en the inverter is powered off because of oweetlor there is an
abnormal situation at the side of the loading devic

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1704 Overload pre-alarm value Mode A 20~200% 1% 150
Mode B 20~150% 120

@ The setting values are set according to the raitio the rated current.

® When the output current from the inverter exceddsvalues set in F1704, the overload pre-alarmasigill be
output.

Reference parameter
F1509~F1511 (select output terminal DO1 ~ D03)
F1513 (select contact output of relay 1)

Motor type ‘

The function to select the type of the motor coteeto the inverter.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1705 Motor type 1: General-purpose motor 1 1
2: Motor specifically for inverter

@ Change the actions of the electric thermistor atiogrto the motor types. Refer to F1702 (Electnerimistor setting)
Reference parameter
F1702 (Electric thermistor setting)

F1706 Switching between “OV” & “LV” alarms when stopped

Select the alarms of “OV” (overvoltage) and “LVo{lvoltage) when the inverter is stopped.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1706 Switching between “OV” & 0: “OV” enabled, “LV” disabled 1 1

“LV" alarms when stopped | 1: “OV” disabled, “LV" enabled
2: “OV” disabled, “LV” disabled
3. “OV” enabled, “LV” enabled

. . . . !
@ In the seven-segment monitor on the operation pametvoltage is shown a2 L, lowvoltage is shown al L.

Note 1: With this function, even when the alarm is disabledthe protecting action is still effective. But thealarm will not be
displayed on the operation panel, the alarm relay W neither output, therefore the reason of the alan can not be
detected.

] . L .
Note 2: When the display of D4 & L L/ as well as the relay output influence other logiactions, please set this

function.

F1707 Missing Phase detection function ‘

The function to select the detections of input &t phase loss.
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. Setting Factory
Code No. Function Name Data Content )
Resolution Presets
F1707 Missing Phase detection : no input phase loss, no output phase loss 1 3

function : input phase loss, no output phase loss
: no input phase loss, output phase loss

: input phase loss, output phase loss

W N B O

® When an input phase loss is detected, the alanpiagiss ofn .

@® When an output phase loss is detected, the alapfagiis ofr o,

Note 1: When leaving the factory, both detection function®f input & output phase loss are enabled. Howeveplease
disable these functions with consideration of thereors caused by peripherals and interference. Furtlermore, in
order to decrease the false detection ratio of infiphase loss, the detection function should be caed out according
to the load ratio during normal running with stable load.

F1708 Overvoltage stalling prevention

The function of overvoltage stalling prevention selected to control the deceleration slope, theeefirevent the
overvoltage trip in regeneration caused by sud@deeldration of the motor and other reasons.

. Setting Factory
Code No. Function Name Data Content )
Resolution Presets
F1708 Overvoltage stalling 0: without overvoltage stalling prevention 1 1

prevention 1: with overvoltage stalling prevention

Note 1: When this function is set with the overvoltage stéihg prevention disabled, it is effective when theleceleration is
finished within the deceleration time. However, sioe the DC voltage of the inverter will rise, enougldischarging
units must be equipped

Reference parameter
F1115 (Brake resistor utilization rate)

F1709 Feedback signal disconnecting detection time

Set the detection time when the PID control feellsignal or PG feedback signal are disconnected.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1709 Feedback signal 0: Only warning 0.01s 5

0.01~119.9s
120: Without disconnecting detection

disconnecting detection
time

® Though F1709=0 is used to detect the disconnedtiene is only warning but without stop alarm.
@ Use F1709=120, never detect the disconnection.

F1710 Carrier frequency variable by lowering temperature

The function to change carrier frequency autombgieecording to the radiator fin temperature of thverter.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1710 Carrier frequency variable by 0: disabled 1 0
lowering temperature 1: enabled

® In case of F1710=1, in order to prevent power @ffised by overheating, the carrier frequency willchanged
automatically.

® The values of F1710 are available only when F132@xdde A). When F1320=2 (mode B), the carrier fexgny will
be changed automatically without referring to valoéF1710.
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Informative Functions

The functional blocks representing the invertet b illustrated as follows.

F1801 Inverter host software version query |

Show software version of the inverter host.

Setting

Code No.

Function Name

Data Content

Resolution

Factory Presets

F1801

Inverter host software version| Inverter host

query

software version

@ The functional code to read dedicated data.
@® Show the software version of the inverter LI XXXX". XXXX represents the software version.
10717

(Example) When the software version of the invehtest is “1.00”, the seven-segment monitor diss{{ji L/ .

F1802 Version query of data stored on inverter host

Show the storage version installed on the invéroest.

Setting
Resolution

Code No. Function Name Data Content Factory Presets

F1802 Version query of data storednverter host — —

on inverter host

storage version

@® The functional code to read dedicated data.

@ Show the storage version of the inverter&XXXX. XXXX represents the storage version.

F1803 Operation panel software version query

Show the software version of operation panel.

Setting

Code No. Function Name Data Content Factory Presets

Resolution
Operation panel — —
Software version

F1803 Operation panel software

version query

@® The functional code to read dedicated data.

@® Show the software version of currently connectedrafion panel asP XXXX". XXXX represents the software

version.

F1804 Operation time display ‘

The inverter displays the accumulated time of oj@naby the unit of time.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1804 Operation time display Inverter operatioretim 1 hour —

@® The functional code to read dedicated data.
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F1805 Reading alarm data

The function to read the five alarms stored by taagquence.

Settin
Code No. Function Name Data Content g Factory Presets
Resolution
F1805 Reading alarm data 0: No function 1 0

1: Read start
9: Record erase

@® The function to read the alarms displayed on thertier. Read the last five alarms.
@ In case that the alarm will not be recorded, it display ‘£nd” when F1805=1 is set.
@® The record will be erased when F1805=9. Meanwttie data of F1806 ~ F1810 will also be erased.
@® Please refer to “5-5-4 Reading operations of aldata” for details.
Note 1: This code cannot be written with the communicationdnction; otherwise, the undefined response will beeplied.

F1806 Alarm status confirmation 1

F1807 Alarm status confirmation 2

F1809 Alarm status confirmation 4

|
|
F1808 Alarm status confirmation 3 ‘
|
|

F1810 Alarm status confirmation 5

The function of the inverter to read output frequemutput current and other data when the alaopsst

) Setting Factory
Code No. Function Name Data Content )
Resolution Presets

F1806 Alarm status confirmation 1 | Inverter status in case of an alarm — —
F1807 Alarm status confirmation 2 | (alarm name, output frequency, output
F1808 Alarm status confirmation 3 | current, output voltage, DC current, output
F1809 Alarm status confirmation 4 | power, radiator fin temperature)
F1810 Alarm status confirmation 5

@ The functional code to read dedicated data.
@ In case that the alarm will not be recorded, it display ‘£nd” when F1805=1 is set.
@® When F1805=9 is set, the data recorded in F180881Fwill be erased.
@ Please refer to “5-5-5 Alarm status confirmatioeigtion” for detailed operation method and displagtent.
Note 1: This code cannot be written with the communicationdnction; otherwise, the undefined response will beeplied.
Note 2: The motor parameters will automatically test the alam status in 1 and 2, but only the alarm name wilbe displayed,
other status will be displayed as 0 and will not beecorded.
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Energy-saving Function

F1901 Energy-saving mode selection ‘

| F1901 |
Simple energy saving rate ‘
| F1903 |

F1903 Simple energy saving time ‘

Decrease the output voltage and realize an enexgyes operation. Simple energy saving is an anfilgraet function, it
is the mode to automatically decrease the outpltag® and control the highest efficiency.

. Setting Factory
Code No. Function Name Data Content )
Resolution Presets
F1901 Energy-saving mode selection 0: No function 1 0
1: Simple energy-saving mode (V/f mode)
2: Auto energy-saving mode
F1902 Simple energy saving rate 0~50% 1% 0
F1903 Simple energy saving time 0~65000s 1s 10

(1) F1901=1 Simple energy saving (V/f)
@ With the V/f mode and after the specified time dgrthe constant speed running after the accelergtie voltage
will be decreased by a certain ratio, therefordizieg the function of energy saving.
@ For loads of general fans and pumps, the inpukatiis decreased by reducing the output voltagaefnverter
in the V/f constant mode, therefore realizing thergy saving. Simple energy saving is adjusted @mianto form
a voltage-frequency relationship which matches whth load and torque characteristics, and realitiegenergy
saving.
1) Related functional code
F1901=1 Simple energy saving mode (V/f)
F1902=0~50% Simple energy saving rate
F1903=0~65000s Simple energy saving timer T1
2) Actions of simple energy-saving mode
= If operation command is input into the inverterrmal acceleration will start and then enter thestant speed
running status.
When simple energy saving mode (F1901=1) can bectsel, after certain time specified by the timer T1
(F1903) during constant speed running, the simpkergy saving function will be enabled. For the otitp
voltage of currently output signal, the simple gyesaving is the action to decrease the outpuagelty the
ratio specified by F1902. Before energy saving&hdn the output voltage is about 200V, set F190256e
output voltage will be decreased to about 100Vt dfte time period specified by timer T1.
» Since energy saving rate (F1902) can be adjusted @hen the inverter is running, please set theegal
which are compliant with the load characteristics.
When simple energy saving is enabled, the aftersvandput voltage will maintain the decreasing rdato
realize the V/f control even when the command fesgpy is modified. However, when the stoppage contiman
of the inverter is enabled, the voltage will beasgred to the original value slowly, deceleratiah ke carried
out when the voltage is fully recovered.
3) Decrease output voltage and recovery time
» When simple energy saving is enabled, in ordervtmidalarge changes of loaded torque, the voltagrilsh
drop slowly, a slope of about ten seconds is reguior maximum output voltage value.
Example 1)  When maximum output voltage is 440Vpatput voltage of 200V will be run. If the rate is
50%, about 2.3 seconds is required to decreasettagie to about 100V.
= In case that the energy saving is disabled thra@igping command, in order to avoid the poor cdmaosed
by inadequate torque, the voltage recovery shoalddsried more quickly. For maximum voltage outpiog
slope is about one second.
Example 2)  For simple energy saving in examplehbu& 0.23 second is required to recover to original
voltage through the stopping command. A decelamatiitl be carried out after the recovery.

Ja1deyd
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Operation comr%gnd

Aouanbaly 7 abeyjon IndinO

4) Attentions

(2) About auto energy saving function

= Simple energy saving function only decreases thputwoltage of the inverter. Therefore, since khad
conditions are different, the voltage drop may lteisuthe slow down of the speed. In devices wiitvIspeed

forbidden, the energy saving and rotating speedildhbe compensated by the combination of auto gnerg

saving mode (speed control) and PID control.

= For loads without energy saving even when the duwtpltage is decreased, never use this method.

= When restarting by the functions of speed trackalgrm auto resetting, instantaneous stop reSgaatinl etc.,
the simple energy saving function should be stdr®a the beginning. (Speed tracking can be added)

= Since the stopping action in simple energy sawingsed for deceleration after the output voltagedsvered
to the original value, the actual stopping timel whange according to the recovering time of théage.
When time sequence control is adopted, pleasectak&deration of this recovery time.

F ON OFF

Output frequency
A .

Simple energy-saving time Normal V/f output voltage
- F1903 oY N S -

<« / iSimple energy-saving rate ;

F1902
i : P Output voltage
i Simple energy-saving rate
: Action scope of simple energy saving Time

»

The auto energy saving function is based on thedtitrol method and speed control method.
Please make a selection with a motor control mdédel001.

F1001=1 (V/f mode)

Based on V/f mode, the energy saving functionelized by supplying high-frequency voltage to thejue
required by the load.

Different from the simple energy saving functiothvmanual adjusting of optimal voltage, this fuoot can
automatically calculate the high-frequency voltagdue even when the load is changed, thereforéziegla
stable energy saving.

When energy saving, motor speed control and dietback controls are operated synchronously, tiaeybe
used together with PID controlling function whemsensor is installed on the system. (Please setZROCPID
feedback input)

1) Actions of auto energy saving mode (V/f mode)

The auto energy saving mode can be used fortdingng of inverter operation and the control ofcaanergy
saving mode. During energy saving, the output geltéor high-efficient operation will be calculatadd the
voltage will be changed slowly.

Whereas, in case that the acceleration / decadertitne is very short, the energy saving mode beéllenabled
after constant-speed operation is entered.
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Auto energy saving remains continuous operaggan when the torque is changed very slowly. Funtoee,
for the changes of frequency and quick torque atitem, the inverter will disable the energy savapgration
quickly, therefore preventing the inadequate torcpugsed by loaded torque alteration.

2) Attentions
This function only controls the output voltagettoé inverter. Therefore, the speed may decreasaube of the
pressure rise/drop according to the load situatiwhen it is used on the devices with a problem wtten
speed is reducing, the combination of an auto gnsaging mode (speed control) and the use of Pirob
system with a speed sensor can make a compensatibe energy saving and the speed. Refer to F30xx
F33xx for PID functions.
The time required for voltage rising to realizhigh-efficient voltage value will be changed acling to the
actual load condition.
For changes of pre-set frequency, stopping cordrnaad rapid load alteration, in order to avoid theucing
of driving power caused by inadequate loading tercihe decreased or increased output voltage will b
recovered to the original voltage within severalisgconds.
Different from the actions in simple energy sayithe deceleration will be enabled simultaneowughgn the
stopping command is carried out, therefore it exjt@lthe normal stopping time. But, when the reggitey
energy cannot be used fully, the deceleration tiitibe prolonged through the protective function.
For fans and pumps, it is effective for the squarque during light loading, but it may be noeefive for the
constant torque during heavy loading.
When restarting by the functions of speed tragkiitarm auto resetting, instantaneous stop resjaahd etc.,
the simple energy saving function should be sehftioe beginning. (Speed tracking can be added)
Energy saving action functions only when the émhtbrque alteration is stable during constant gpeening.
Therefore, when the frequencies are changed bypaifi@quency input and other methods, the energyatso
be saved by increasing the frequency matching réftfg08) in case the frequency is changed verylglow
Linear Graphic is used for the V/f figure of aettergy saving mode.

Operation command

OFF ON OFF
Output frequency
A
o
c Normal V/f output voltage:
g .
< 4 %
S
&
«Q Py
@
R ;
@
o]
c
) P
3 AN Output voltage
<
P o Ll
Action scope Action scope Time
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@ F1001=2, 3 (speed control mode)
e The function of energy saving is realized by iasiag motor frequency for arbitrary load torquesibg on the

speed control mode (F1001=2: speed sensorlessaexttrol; or F1001=3: speed sensor vector control)
Different from manually adjusting of optimum vaj& in simple energy saving, this function is usededuce
the motor consumption under normal operation; eéhenload has been changed, this function is stdilable
for high-efficient operation under arbitrary loaddue.

Since this function is based on the speed coimgplithe speed should also be compensated duriaggen
saving.

1) Actions of auto energy saving mode

This function will be enabled by only setting theo energy saving mode (F1901=2).

Start the running of the inverter with this aatergy saving mode, after stable & normal operataeached,
the control of auto energy saving will be started.

Auto energy saving function works continuouslyleinthe energy saving actions, therefore, it I5effective
even when the torque is changed very slowly. Alspthe frequency changes and fast torque charigesn

recover to normal operation from energy saving madd eliminate the inadequate torque caused by load
torque changes.

2) Attentions

Even though the auto energy saving mode is setmal control actions will be used during the
acceleration/deceleration.

Different from the stopping actions in simple gyesaving, since this function enters the decétardogether
with stopping command, the stopping time equalhéotime of normal stopping actions. However, whiesn
regenerated energy cannot be used fully and a dofigquiter is required, the deceleration time wik b
prolonged according to the protective function.

Auto energy saving control is effective duringnstant-torque operation. When rated speed haséeseded
during constant-power operation, a weak magnetitrobwill be adopted as normal modes.

The function of auto energy saving is more obwionder light loads.
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V-f Separation Function

F2001 V«f separation function selection ‘

F2002 V«f separation command voltage ‘

V.f separation function is based on V/f control matiean separately control the output frequency emgut voltage of
the switcher. A complete separation and proportiseparation can be selected by the function codes.

. Setting Factory
Code No. Function Name Data Content )
Resolution Presets
F2001 Vef separation function 1: V-f proportional separation 1 1
selection 2: complete separation
F2002 Vef separation command | 0: no function (command is given by VIF1) 0.01v 0
voltage 0.01~10.00V

By setting the ¥f separation function F1001=40, the+-f\éeparation function” is effective.
1) Related control terminals on the inverter

Mark Control terminals on inverter

VIF1 Voltage command input terminal

+V1 Potentiometer connecting terminal
ACML1 or ACM2 Analog signal public terminal

2) Input method of frequency & voltage command
The frequency command (F1002) is selected accorirgpeed 1, the setting can be made on the operati
panel and from external.

Note: If frequency command F1002 is iteratively setvith VIF1 external analog, it will conflict with t he output voltage

command during Vsf separation. Therefore, the iteralve setting of the VIF1 terminal should be avoided.

+ The output voltage command can input the DC vol{@gd.0V) into the external control terminals “VIFahd
“ACM1” or “ACMZ2” on the inverter and input voltagato “VIF1” from internal power supply “+V” and
external potentiometer. For the external potentiemelease refer to the connection and corretaliation of
control circuit terminals.

(Parameters of external potentiometer: resistab&&=capacity=over 0.3W.)

The output voltage command can input the 0~10Vagatinto VIF1 and set the Vef separation command
voltage: correspond to VIF1 command voltage in 200hen the command voltage is set by function code
please set the V/f separation command voltage: N0

3) Gain of output voltage command
@ Vef proportional separation (F1001=40 & F2001=1
In normal V/f pattern, the voltage command Vin farrrent frequency is gained through the external
control terminal “VIF1” inputs (0~10V), and the put voltage command is sent to the inverter. Theege
proportion between the frequency command and thage command. However, the proportion is changed
with the changes of VIF1 inputs.
The relationships between VIF1 voltage input anid gaefficient are as follows:
Gain coefficient
VIF1=0V input. —Vout=Vin— (Vinx100%) =0 (V)
=5Vinput —Vout=Vin+ (Vinx0%) =Vin (V)
=10 Vinput —Vout=Vin+ (Vinx100%) = 2Vin (V)
Vin= Current voltage command
+ Vout= Voltage command after processing
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+100%
% VI/f original voltage commnjang Increase & decrease
’ of voltage command
-100%
ov 5V 10V

Note: output voltage F1005: is set by reference wage. When the voltage command is too large whilehe
potentiometer is at maximum limit, please decreaste F1005.

@ Complete separation (F1002=40 & F2001=2)

+ Use the reference voltage (F1005) in V/f patterthasnaximum value, gain this voltage command tghou
the external control terminal “VIF1” inputs (0~10\M)hd use it as the output voltage command of the
inverter. The frequency command and voltage comnaaadotally separated from each other.

The relationships between VIF1 voltage input and gaefficient are as follows:
Gain coefficient (linear function)
VIF1=0V input, — Output voltage is 0 multiple of reference voltage.
VIF1=5V input, —Output voltage is 0.5 multiple of reference voltage
VIF1=10V input —Output voltage is 1.0 multiple of reference voltage

Voltage command Reference voltage

1.0 multiple
0.5 multiple
0 multiple
ov 5V 10V
VIF1 Input

Note 1: this function is noneffective during DC braking.

Note 2: AVR functions which are accorded to reference voltge (F1005 data) are effective.

Note 3: Even though the settings of instability elimination(F1308) are effective, the performance of frequencgnd
voltage commands from this function are reduced.

Note 4: The bias and gain of VIF1 voltage coefficient are $¢o be noneffective.

Note 5: The frequency and voltage commands are unattachedhdrefore, for the output frequency, the motor may
over-excited when the voltage command is too largand the inverter may trip off because of over curent.
Please pay attention to the settings of frequencynd voltage commands. (Especially during the acceleian/
deceleration actions)
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Arbitrary V/f Pattern Function

F2003 Arbitrary V/f pattern intermediate voltage 1
F2004 Arbitrary V/f pattern intermediate voltage 2
F2005 Arbitrary V/f pattern intermediate frequency 1

F2006 Arbitrary V/f pattern intermediate frequency 2

Arbitrary V/f pattern can be set when linear V/ttgan is selected as the V/f pattern of F1003.

) Setting Factory
Code No. Function Name Data Content Resoluti P ‘
esolution resets
F2003 Arbitrary V/f pattern 0~460V v 0
intermediate voltage 1
F2004 Arbitrary V/f pattern 0~460V v 0
intermediate voltage 2
F2005 Arbitrary V/f pattern 0.05~600Hz 0.01Hz 20
intermediate frequency 1
F2006 Arbitrary V/f pattern 0.05~600Hz 0.01Hz 40
intermediate frequency 2
Set intermediate voltage 1 & 2 and intermediatquesncy 1 & 2 as follows.
Base voltage
1
N (F1005) | PointD l
Intermediate voltage 2! I |
o
__________ . | |
% (F2004) | PointC | I
5 [ | [
S | | |
g | | |
g | | |
V  Intermediate voltage 1 | _ | | |
(F2003) | Point B : : :
i |
Torque compensation POINtA | | : :
(F1004) R '
Startup frequency Frequency 1Frequency 2  Base frequency Max. frequency
(F1103) (F2005) (F2006) (F1006) @p7)

Output frequenc—

@® When intermediate voltage 1 & 2 are smaller thanvbitage command determined by F1004 (torque cosgi®n),
a voltage command determined by torque compensadibbe for limitation.

@® When intermediate voltage 1 & 2 are larger thanvbleage command determined by F1005 (referencege), the
reference voltage will be used for limitation.

® When intermediate frequency 1 & 2 are smaller tha003 (startup frequency), the startup frequendybeiused for
limitation.

@® When intermediate frequency 1 & 2 are larger tha@0® (reference frequency), the reference frequairiitype used
for limitation.

Note 1: Trip operation may happen when the output command leanges fast, so more attention must be paid to thehanges

of settings during operation.
Note 2: Please set F2003=F2004 and F2005=F2006 when onlyraarmediate point is required.
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Auto Torque Compensation Function

F2007 Auto torque compensation selection |

F2008 Slip compensation response time constant |

F2009 Slip compensation multiple |

The function of auto torque compensation based éncbntrol code. It can select voltage compensatod slip
compensation. However, since the motor parameterseguired to be set, please carry out this foncéfter the auto
detection 2 of the motor parameters have beerhdigwhen the motor parameters are not clear).

) Setting Factory
Code No. Function Name Data Content )
Resolution Presets
F2007 Auto torque compensation 0: No auto torque compensation 1 0
selection 1: Voltage compensation function
2: Slip compensation function
F2008 Slip compensation response time0~1000 (Setting 1=10m3% 1 10
constant
F2009 Slip compensation multiple 0:02 0.01 1

@O F2007=1 Auto torque compensation function (voltagmpensation)
The function to automatically adjust the voltageading to the load condition.
When the load is heavy (large current), the outpltage will be increased to output torque.

@ F2007=2 Auto torque compensation function (slimpensation)
If the load becomes heavier, the motor speed witirelase, and the motor slip will become larger. @t slip
compensation will increase the precision of theedpe

Note 1: In order to cooperate the control of motor characteistics, please carry out the auto detection of mot parameters
(F1001=11motor parameter auto detection2).

Note 2: When a special motor is used and the output is urable, the auto torque compensation can not be seled. Please
select torque compensatiorfF1004).

Note 3: When F1005is 0, the auto torque compensation is noneffective.

Note 4: Noteffective during DC braking actions.

Note 5: When V/f pattern F1003=2& 3 (low speed & deceleration mode) is set, it is noriettive.

Note 6: Vef separation control is noneffective.

Note 7: Energy saving function(F1901=1 & 2)is noneffective.

Note 8: When the settings of special motor and auto detecth conflict, the auto detection will not be carriedout. Please set
the motor parameters manually.

® F2008 Slip compensation response time constant.
The function to set the slip compensation resptinse

Note 1: When the speed is unstable, please increase this\éi constant.
Note 2: The large loading inertia will result in a voltage darm, please make an adjustment.

@ F2009 Slip compensation multiple

The function to set the speed precision of sligdiency compensation.
Normally is “1”, no setting is required. When itiggher than command frequency, please set it &nimdler than 1.
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F2101 1% speed frequency

S2AlV Il 2" speed frequency

AT 3 speed frequency

S4B /" speed frequency

AT 5" speed frequency

AL 6" speed frequency

AT 7" speed frequency

SPAL I 3" speed frequency

AT 9" speed frequency

F2110 10" speed frequency

F2111 11" speed frequency

F2112 12" speed frequency

SANEIN 13" speed frequency

F2114 14" speed frequency

AN 15" speed frequency

F2116 16" speed frequency

The function to set the frequency during multi-speperation.

Code No. Function Name Date Content Settlng Factory Presets
Resolution
F2101 ' speed frequency 0 -—~600Hz 0.01Hz 0
F2102 2° speed frequency 10
F2103 & speed frequency 20
F2104 & speed frequency 30
F2105 % speed frequency 40
F2106 &' speed frequency 50
F2107 7' speed frequency 60
F2108 &' speed frequency 0
F2109 4" speed frequency 0
F2110 18 speed frequency 5
F2111 11 speed frequency 15
F2112 1% speed frequency 25
F2113 1% speed frequency 35
F2114 14 speed frequency 45
F2115 18 speed frequency 55
F2116 18 speed frequency 0

@ The frequency during multi-speed operation caneddecsed from T speed to 16 speed through the combination of
control terminals 2DF, 3DF, 5DF and 9DF. Accordiaghe input status of the terminals, the invevtgrrun with the
selected frequency.

@® 2DF, 3DF, 5DF and 9DF can be set to be an arbitearginal of DI1~DI8 through the settings of F14F4421.

@ For frequency during multi-speed operation, the freguency can be set through the operation panel.
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Example 1) When'3speed is selected, the frequency set by operptinal will be stored in F2103.

Example 2) During the halfway of changing the freey of 3' speed operation, the output frequency of the tever
with the speed switched td"Speed will change to"Sspeed. However, the set frequency 'fsspeed

frequency (F2103).

External terminals are other functions and mulkptefunctions.
Example) 67 2DF+AD2

For these multiplexed terminals, the information fwulti-speed operation will be only used as thenteal status of
2DF, AD2 status has no relationship with the msiiteed operation. For multi-speed switching of exkterminals
and the operation status of inverter as well asOEl1lvhen the content selected by operation comnieasdno

relationship, it is effective.

Function Code Frequency 2DF 3DF 5DF 9DF
F2101 ' speed OFF OFF OFF OFF
F2102 29 speed ON OFF OFF OFF
F2103 & speed OFF ON OFF OFF
F2104 4 speed ON ON OFF OFF
F2105 % speed OFF OFF ON OFF
F2106 &' speed ON OFF ON OFF
F2107 # speed OFF ON ON OFF
F2108 4 speed ON ON ON OFF
F2109 4 speed OFF OFF OFF ON
F2110 18 speed ON OFF OFF ON
F2111 11" speed OFF ON OFF ON
F2112 1% speed ON ON OFF ON
F2113 1% speed OFF OFF ON ON
F2114 14 speed ON OFF ON ON
F2115 18 speed OFF ON ON ON
F2116 18 speed ON ON ON ON

-174 -




7-3 Description of Functions

Graph Operation Function

Simple scheduled operation function (F2201=1)

F2201 Selection of scheduled operation ‘

F2202 Simple scheduled operation repetition#

The function to select an operation mode.

Code No. Function Name Date Content Rssgmgon ';?g;cgé
F2201 Selection of scheduled 0: Normal operation 1 0
operation 1: Simple scheduled operation
2: Disturbed operation
F2202 Simple graph operation 0: Continuous 1 1
repetitions 1~250: Repetition count

@ The function to establish a graph with the functimdes for auto operation of running direction, setuency,
operation time, acceleration/ deceleration time smdn. This can be used effectively during setthng operating
graph of auto operation.

@ The operating graph including stopping timer cansbe into 16 graphs. Furthermore, the total 16 ligagan be
operated as one cycle, also it can be operate texfigavithin the specified times. Since the opemgtstatus will be
stored in the memory during power failure, the meewill continue the interrupted graph when itreturned to
normal operation.

1) Use control terminals on inverter

Control Terminal Content Function Code Setting
DI1~DI8x* Timer reset function F1414~F1421 37
DO1~DO3* Cycle completion signal F1509~F1511 3
DCM1. DCM2 Digital signal public

terminal

*Please select the terminals through the function des and set the contents.
2) Startup of simple scheduled operation

Please set F2201=1 (simple scheduled operationgnitotor control mode is V/f or speed control, $hraple
scheduled operation is effective.

+ The operating command is only effective for opemtpanel, external control circuit terminal and esth
forward run, so please input forward run commandtivhas no relationship with the operation dirattio
The operation direction and acceleration/decelandtme can be set by the 16 timers from T1 to T16.

3) Setting method
Enter 2-digit value into the forward/reverse ruid @acceleration/deceleration (F2221~F2235) in T1~T15
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F2221 Forward/reverse run and Acceleration/Decelerationn T1

F2222 Forward/reverse run and Acceleration/Decelerationn T2

F2223 Forward/reverse run and Acceleration/Decelerationn T3

F2224 Forward/reverse run and Acceleration/Decelerationn T4

F2225 Forward/reverse run and Acceleration/Decelerationn T5

F2226 Forward/reverse run and Acceleration/Decelerationn T6

F2227 Forward/reverse run and Acceleration/Decelerationn T7

F2228 Forward/reverse run and Acceleration/Decelerationn T8

F2229 Forward/reverse run and Acceleration/Decelerationn T9 |

F2230 Forward/reverse run and Acceleration/Decelerationn T10 |

F2231 Forward/reverse run and Acceleration/Decelerationn T11 |

F2232 Forward/reverse run and Acceleration/Decelerationn T12 |

F2233 Forward/reverse run and Acceleration/Decelerationn T13 |

F2234 Forward/reverse run and Acceleration/Decelerationn T14 |

F2235 Forward/reverse run and Acceleration/Decelerationn T15 |
Code Function Name Date Content Settmg Factory

No. Resolution | Presets

F2221 Forward/reverse and Acceleration/DeceleratidriL XY — 11
F2222 Forward/reverse and Acceleration/Deceleratior? X...1: forward, 2 reverse 11
F2223 Forward/reverse and Acceleration/Deceleratiors Y...1~4: Acceleration/deceleration 11
F2224 | Forward/reverse and Acceleration/Deceleratiom time specified 11
F2225 Forward/reverse and Acceleration/Deceleratiard 21
F2226 Forward/reverse and Acceleration/Deceleratidré 21
F2227 Forward/reverse and Acceleration/Deceleratidry 21
F2228 Forward/reverse and Acceleration/Deceleratidr8 11
F2229 Forward/reverse and Acceleration/Deceleratidrd 11
F2230 Forward/reverse and Acceleration/Deceleratiari0 11
F2231 Forward/reverse and Acceleration/Deceleratiaril 11
F2232 Forward/reverse and Acceleration/Deceleratiarl 2 21
F2233 Forward/reverse and Acceleration/Deceleratiar 3 21
F2234 Forward/reverse and Acceleration/Deceleratiari4 21
F2235 Forward/reverse and Acceleration/Deceleratidril5 21

Example: set the operation direction and accetamateceleration time in T1 into the third acceliena@teceleration

time with reverse run

F22212 3 Acceleration/deceleration time specified

1=1" acceleration/deceleration time (F1012&F1016
2=2" acceleration/deceleration time (F1013&F101{7)
3=3% acceleration/deceleration time (F1014&F101B)
4=4" acceleration/deceleration time (F1015 &F1019)

Forward/reverse specified

1=forward 2=reverse

Notel:  The inching operation before startup of simple graptoperation should be as normal. (Forward & reverse)
For the occasions of half stop during simple grapbperation, the inching operation should also be asormal.
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Note 2: Use the startup, braking and other conditions of tk simple graph operation, operate as normal unlesspecial
instructions have been shown.

Note 3: For operating direction specified in T1~T15,when the rotation direction is fixed according to he allowable
direction of the motor, the use of an operation tirar with an unallowed direction will lead the inverter into
standby and wait for the startup of the next timer.

Note 4: During simple graph operation, since the acceleratn/deceleration time is specified by each timer, ghswitching
of acceleration/deceleration time by multi-functioral input terminals AD2 and AD3 are noneffective.

4) Each timer operated with simple graph operation
+ When the simple graph operation is started withatioh direction specified by function codes and
acceleration/deceleration time according to thevéod run command, T1~T15 as well as TO will startdunt
by sequence. After a specified time period, it witbve to the next timer. This operation timer githrt from
T1 and continue to T2, T3...T15, TO by sequence. Hawnewvhen the time of the operation timer is Og, th
current timer will be skipped and continue to tlestrtimer.

F2203 Operation timer T1

F2204 Operation timer T2

F2205 Operation timer T3

F2206 Operation timer T4

F2207 Operation timer TS

F2208 Operation timer T6

F2209 Operation timer T7

F2211 Operation timer T9

F2212 Operation timer T10

F2213 Operation timer T11

F2214 Operation timer T12

F2215 Operation timer T13

F2216 Operation timer T14

F2217 Operation timer T15

|
|
|
|
|
|
|
F2210 Operation timer T8 ‘
|
|
|
|
|
|
|

Please set each expected time in the followingtfoncodes.

Code No. Function Name Date Content Settm_g Factory
Resolution Presets
F2203 Operation timer T1 0~65000s 1s 10

F2204 Operation timer T2
F2205 Operation timer T3
F2206 Operation timer T4
F2207 Operation timer T5
F2208 Operation timer T6
F2209 Operation timer T7
F2210 Operation timer T8
F2211 Operation timer T9
F2212 Operation timer T10
F2213 Operation timer T11
F2214 Operation timer T12
F2215 Operation timer T13
F2216 Operation timer T14
F2217 Operation timer T15
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Note: When a timer is changed during operation, thevalue will be effective from the next cycle. If te change is made

after the operation, the value will become effecti since the cycle is started.

F2218 Operation stop time TO

5) About the operation stop time TO

During simple graph operation, besides the abowvetiored T1~T15, there is an operation stop timgHZP18).
Each timer in simple operation is used as a cymi¢the cycle switching (i.e. moving from T15 to)Tdfter one

complete operation is stopped will be used wheindryo move to the next cycle.

Code No. Function Name Date Content Settmg Factory
Resolution Presets
F2218 Operation stop time TO 0~65000s 1s 10

Note 1: The frequency cannot be specified during the operain stop time TO. Usually under the status of stoppm

deceleration.

Note 2: The deceleration time in stopping action will decelate from first deceleration time to fourth deceleiation time

specified by midway stop deceleration time (F2219).

Note 3: When the operation stop time TO is finished and th@nverter is still stopping deceleration, it will last until the
inverter is fully stopped, otherwise, it will not enter the next cycle. Therefore, the stop time of TOh®uld be set

longer than the time from T15 to deceleration stoppig.

Note 4: The braking mode is the same as usual operation. (Di¢aking, braking excitation, idle stopping are eftctive)
Note 5: When operation stop time is not required, please 8&2218=0. When move the cycle from T15 to T1, theverter

will operate continuously.

Frequency

|

Midway stop decele{ation time
Selected by F2219

Inverter stop

Deceleration Stop N\

T14 T15 T1

First cycle

T2
Second cycle

6) Use of frequency value for each timer

- The frequency of each timer is set by function soofemulti-speed frequencyt 15" speed frequency) with
standard functions. However, for the frequencyf@el 1, when ¥ speed frequency (F1002) selects 1, 21 and
22, the 1' speed frequency (F2101) is the set frequency;ofarasions other than 1, 21 and 22, the set

frequency is the frequency set for specified fuorcti
Setting method

Time —

Operation timer

Content

Operation timer T1

F1002=1 21. 22— 1% speed frequency (F2101)

F1002=2~2C— Analog frequency input VIF1, VIF2, VIF3 terminals

F1002=2"— Pulse train input

F1002=26~28— Absolute value of analog input frequency (VIF1, 2JVIF3

terminals)

(Rotation direction as specifiedA221)

Operation timer T2-T15

Decided by contents of F210F2115=0~600Hz

Note 1: During actions of each operation timer (T1~T15), if he frequency is changed by multi-speed frequency de
(F2102~F2115), direct step setting or terminal stgging functions, the frequency in current operationtimer will
also change. Furthermore, the changed frequency wibe shown in the function codes of multi-speed fopiency.
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Example) When operation timer T2 is running andftbquency is changed on the operation panel, raake
acceleration/deceleration according to the charfigefliency, enter the changed frequency values
in to F1202.

Note 2: Since the simple graph operation will specify multspeed frequency in each timer, the multi-speed chges

made for control circuit input terminals will be noneffective.

7) Cycle completion signal of simple graph opematio
« If a control terminal output function is set in &gccompletion of simple graph operation (any one of
F1509~F1511 is 3), before the operation timer Tpstthe inverter or enters into DC braking and imigk
excitation, the open-circuit output of collectotdeen control circuit output terminal and DCM1 &i2set to
ON and is about 200ms. Please put the externaractmmand to OFF after one cycle is completediserit
when peripheral equipments and the programs argreghto be synchronized.
Note 1: There is an output when the cycle completion signaif simple graph operation passes the TO. When an
output is not wanted, make a setting beyond F150946511=3, or set the operation timer TO to 0.0s.
Note 2: On the last operation timer when the total cycle {mple graph operation repetition count) is completed,
when the inverter stops or starts DC braking and baking excitation, the cycle completion signal whiclas
no relationship with the timer status will be ON.

1 cycle
15 g
Deceleration Stop
Frequency
Inverter stops or
under DC braking and brakirg excitation
About 200ms about 200ms
Output terminal DO1~3 OFF oN ON
Various relay output ? ?

When Idle running stops ~ When deceleration stops, DC braking stops
and braking excitation stops

8) Figure of simple graph operation and functiodeeetting
+ The following figure summarizes the correspondelpeiveen the actions of simple graph operation aad t
function codes.
Operation timing TO~T15: F22063F2217=0~65000s
Multi-speed frequency 1~15: F21642115=0~600Hz
Forward/reverse, acceleration/deceleration tim@282-F2235
Repetition count: F2202=0250 (0: without limit)
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Operation signa N
2-Speed
F2102 4-Speed 5-Speed
1-Speed F2104 szsi \ 1-speed
F2101 &-Speed F2101
F2106
Forward 14-speed
3-Speed 7-Speed 13-speed Fz114
g F2103 F2107 \ F2113 (stop)
3 N\ /i
Q 8-Speed
3 11-speed 12-speed
g F2108'9.5peed  10-speed "= /5110 i
8 Reverse o 111 /F2112 i
: {2100 | A
S } i i 1 H
<2 i i . i ; g 15-speed
] ! ! i i i F2115 |

Pl »ig i »ig i i i »ia ;:: * ;;: Pig i ;;: »ig ;i: »ig [

F2203 | F2204 | F2205 | F2206 | F2207 | F2208 | F2209 | F2210 | F2211 | F2212 | F2213 | F2214 | F2215 | F2216 | F2217 | F2218 | F2203

T T2 T3 T4 T5 T6 T7 T8 P TO {TIO P TIT§TI2 | TI8 T4} TI5 § TO T

. F2221  F2222 | F2223 | F2224 | F2225 | F2226 | F2227 | F2228 | F2229 | F2230 | F2231 ! F2232 | F2233 | F2234 | F2235 | F2219 | F2221
Acceleratlon/deceleraigpn
Forward/reverse I
1 cycle Time —>

9) Midway stop and midway start of simple graphragien

« During simple graph operation, when the invertesstrhe stopped because of some undiscovered rehson,
deceleration time during this period can be se¢prehdently and separated from the operation timer.

+  When stop command between operation timers T1~irfu@ling alarms) are entered into the invertee, th
inverter will stop deceleration or idle running,dastay at the midway stop status during simple tyrap
operation. The stop deceleration time should beraed to the deceleration time of midway stop dmedion
time (F2219). F2219 will make a choice frofhdeceleration time to"4deceleration time of F1016~F1019.

F2219

Midway stop deceleration time ‘

=T

Midway start acceleration time ‘

Code No. Function Name

Date Content

Setting
Resolution

Factory
Presets

F2219 Midway stop deceleration

time

: 1 deceleration time (value of F1016)

: 29 deceleration time (value of F1017)
: 3% deceleration time (value of F1018)
: 4" deceleration time (value of F1019)

1

1

F2220 Midway start acceleration

time

A WODNEPIMMOWODNPRP

: 1 acceleration time (value of F1012)

: 2% acceleration time (value of F1013)
: 39 acceleration time (value of F1014)
: 4" acceleration time (value of F1015)

Note:

When stop command (or idle running) entets ihe inverter, the current operation timer wal imaintained, and prepared

for the next operation. When the operation commamigrs again, the operation timer will continuemuork if original

frequency is reached.

During midway stop, if the conditions for anotiséart are satisfied, the inverter will start aecation to the original
frequency set in the operation timer and enters thé midway start status. The acceleration timéhisf period is
accorded to the acceleration time of midway stecekeration time (F2220).
F2219 can make a choice frorfi deceleration time to"4deceleration time of F1012~F1015. When the pre-set
frequency is reached, the operation timer will wagdain.

Reference:

During midway stop, even if the powegspdy is cut off, it still can record the last stataf

operation timer, therefore, when daily operatiorfinéshed and the inverter is stopped or the
power supply is cut off, the operation on the raag will continue with the last operation.
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Operation timer stops
L.

Pl
)

[ T3 »le T4 N
T / Midway stop decgleration
36
[0] . .
% g F2219 Midway star{ acceleration
33 F2220
< Q
:Midway stgrp
', Origipal T4 time Time )
.  _
Operation command ON OFF

10) Resetting of simple operation timer during mégvetop
Keep the timer running during midway stop. Theref when conditions for another start are satisfibe

inverter will start acceleration to the originaequency set in the operation timer and continudgh e
remaining simple graph operation. If the maintaistdus of the operation timer is not used, plessethe reset
functions on the control circuit terminals to reget operation timer.

Since the reset function has reset the totalrinmesimple graph operation, the next operatidhstart the cycle
from timer 1.

11) Setting & resetting method
Please use the resetting of simple graph oparétieers (any one of F1414~F1421 equals to 37)etotlse

multi-function input terminals.
If the inverter stays in stop status because idfvay stop, please short-circuit the control citderminal and
DCM1 or DCM2 for over 100msec. Therefore rest tingpge graph operation timer.
When the inverter is fully stopped because ofwaig stop, please reset the operation timer befwdrtput of
the next operation signal. When inverter is dutiagning, standby and start acceleration, evendketrof the
timer is noneffective.

Note: If reset command of operation timer is inpomtinuously, even when the next status is in midstap state, the timer

can still reset. Please input reset command onlrwiecessary.

T3 T4 T1

»ld ) »i
'

[Return to stalt
/ Midway stop

deceleration

—>

=0
B o
= g F2219
= F2221
< a

Timer,

Rese

< > > Timer start

- <
Timer stot” |

ON OFF

Operation command
PTR signal Ll
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Disturb Operation Function (F2201=2

Disturb operation function (F2201=2)

F2236 Disturb modulation analog input switching |

F2237 Disturb modulation rate |

e The function to periodically set the frequency miw and repeat the actions through the pre-set
acceleration/deceleration time. According to thiéedénce between the shaft diameters of front emtarminal end,
it is effective for the system desiring to charlge totating speed.

e For the frequency set in disturb operation, siitde freely modulated according to external anat@gnmand, the
setting value of repeated frequency can be adjustednjunction with load status.

Code Function Name Date Content Settlng Factory
No. Resolution Presets

F2236 | Disturb modulation : No analog input 1 0

analog input switching | 1: External analog VIF1 voltage (65V)

: External analog VIF1 voltage {010V or potentiometer)

: External analog VIF2 voltage (65V)

: External analog VIF2 voltage {010V or potentiometer)

: External analog VIF3 voltage {66V)

: External analog VIF3 voltage {010V or potentiometer)

: External analog VIF1 current{420mA)

: External analog VIF2 current{420mA)

: External analog VIF3 current{420mA)

F2237 | Disturb modulation ratg 0~50% 1% 0
1) Use of inverter terminal

© 00 N o o~ W DN PP O

Control terminal Content Function code setting
VIF1 ~VIF3 Modulation signal input F2236
ACM1. ACM2 Analog signal public terminal

2) Basic actions of disturb operation

e Please set F2201=2 (disturb operation). No matteat is the control mode of the motor, the disturb
operation is always effective.

e Since there are two settings of frequency valumust be set according té' $peed frequency (F2101) and
2" speed frequency (F2102).

e When an operation command is input, the both faqies will be repeated with a sequence bkfieed
frequency>2" speed frequeney1® speed frequency...Also, when output frequency remdhe preset
frequency, in order to prevent twining, an incrédserease £AF) will be made to the instantaneously set
frequency. When Sispeed frequency is reached! speed frequency (F2108) will be used to subtraet t
preset frequency from™speed frequency; wheri“speed frequency is reached, this value will beeeldd
act as the set frequency.

The next set frequency wheri $peed frequency is reached™ speed frequency —"8speed frequency
(AF).
The next set frequency whefi®&peed frequency is reache@™ speed frequency +"8speed frequency
(AF).

e For start (from operation command ON to tHespeed frequency is reached) and stop (from stoprand
ON to stop) of the acceleration and deceleratioretduring disturb operation, the frequency is cleang
through £ acceleration/deceleration time, furthermore, itn calso be changed through™2
acceleration/deceleration time.
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m  When ¥ speed frequency> 2" speed frequency

1% speed frequency F2101 R
2" acceleratio -AF
time 29 decelerajfdn tjme
F1013 F1017
o 'S

T S 1% acceleration

® = time

_(ED § F1012 1% deceleration time

3o

2 SAF F1016

F102 z
2" speed frequency "gpeed frequency
F2108
OHz
Time
Operation command OFF ON OFF
m  When 2" speed frequency> 1% speed frequency
" speed frequency
F2102
" acceleration time " deceleratio| t
T F101 3 F101 7
0
&5
<3
= 1% deceleration time
< Q
\ F1016
. A F iy
1* acceleration time Sspeed frequenc
F1012 8‘h speed frequency
F2108
OHz
Time—yp
Operation command
OFF ON OFF

Notel: The 1% speed frequency in disturb operation is set by F®il. Therefore, the ¥ speed frequency will not be set
through external analog & digital (option) or terminal step. Please use F1002=1, 21.

Note2: The inching operation before disturb operation is asiormal.

Note3: During disturb operation, since the acceleration/deeleration time can be set by 8l and 2, the switching of
acceleration/deceleration time through control cirait input terminal AD2 and AD3 are noneffective. Havever,
when AD2 and AD3 are set by terminal stepping funabn, the terminal stepping function is effective.

When control circuit input terminal is selected by operation signal holding function (F1414~F1421=38)its
function is available.

Note4:  Since the multi-speed in disturb operation mode iset by £' speed and ¥ speed, the multi-speed set by control
circuit input terminal 2DF and 3DF are noneffective

Note5: When restart the operation with the functions of sped tracking, alarm auto reset and instantaneous-gp
restart, it will be restarted toward the 1% speed frequency.

3) Modulation of disturb operation
e The F' speed frequency and“speed frequency in disturb operation can be meefiily external analog
command. When analog input is switched to be neo;2be corresponding analog input will be modolati
command. The maximum gain (frequency) of analogrand will be set by gain frequency (F1402 or
F1404 or F1406). However, since the polarity oflaganput is positive, in order to modulate largard
smaller the frequency, a disturb modulation ra2@37) can be used to adjust the offset of modulatie.
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2-1)

2-2)

Setting and modulating method
Use F2236 (analog input switching) to specifyriadulation input.
Use F1402 or F1404 or F1406 (setting of gaindeagy) to set a maximum analog input.
Gain frequency implies the switched frequency (nhaidd frequency) when a maximum analog input is
specified by F2236, i.e. the switching gain coroegfing to modulated frequency of analog input. When
gain frequency is decided, the input analog sigmidll be switched into modulated frequency. This
frequency is added by the two frequencie® & 2™ speed frequency) in disturb operation to be
modulated as a new frequency.
However, the function codes of &peed frequency and’apeed frequency will not change directly. The
gain frequency can also be negative. l.e. the hettcmodulation frequency of analog input command
tends to be negative or is already negative. Tigathee modulation frequency in disturb modulatioifi w
be calculated by subtraction.

Example 1  Analog input VIF1=0~10V Example 2  Analog input VIF1=4~20 mA
Gain frequency F1402=50Hz Gain frequency F1402=-30Hz
A 1&
50Hz OHz
= =
o o
[oX [oX
c c
2 2
D D
2 25Hz S 5
@ @
Q Q
c c
D D
> >
< <
> —-30Hz >
0 5V 10V 4mA 12mA 20mA
Analog input Analog input

Offset of modulation rate

After adjustment of modulation frequency is finidigy analog input, the input modulation frequerscthie
two frequencies (ispeed frequency and“&peed frequency) in disturb operation, they agenthw values
calculated by addition for modulation.

However, as shown in example 1 and 2, through titeripy of gain frequency (F1402 or F1404 OR 1406),
any side set in the addition calculation or sulttbaccalculation will be modulated.

In this way, when the original frequency*(dpeed frequency and“zpeed frequency) is modulated larger
or smaller, the disturb modulation rate (F2237) banmodulated by setting an offset. The offseteis s
according to the proportion of F2237=0~50%.

The above-mentioned proportion refers to be positibOHz (modulation frequency) specified by analog
input. Even though the specified analog modulaitiuut and the gain of modulation frequency throthuh
OHz are totally changed, the change scope of mtduol&requency is set by the settings in gain fexgy
(F1402 or F1404 or F1406).
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Example 1 Analog input VIF1=0~10V
Gain frequency F1402=+50Hz

Disturb modulation rate F2237=50%

A
25Hz
<
o
o
c
2
(9]
9: OHz |«
@
o]
c
[¢)
>
Q
<
~25Hz Y >
0 5V 1ov
Analog input

Examples of total actions are as follows.

7-3 Description of Functions

Example2 Analog input VIF1=4~20 mA
Gain frequency F1402=-30Hz
Disturb modulation rate F2237=25%

A

7.5Hz
s
S OHZ <«
c
1
8 —1.5Hz
@
o
[
@
>
N

22 5Hz A >
4mA 8mA 12mA 20mA

Analog input

....._Unmodulated ** speed frequencyF2101

. Modulated 1% speed frequency

Modulated e &
T frequency
3 OHz
N
5 Unmodulated 2 speed frequencyoqy -
] peed frequencypigy -y e d— Modulated
<— Command frequency “-.frequency
Modulated 2" speed frequency § ..\
OHz
Operation e ON OFF
command
[1 when modulation rate is 50% Time ——p

Note 1: For modulation input during disturb operation modul ation, bias frequency (F1401) is noneffective.
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LCD Display Function

The followings are descriptions of LCD display ftina blocks.

F2301 LCD contrast adjustment ‘

Adjust the contrast of LCD display on operationglan

Code No. Function Name Date Content Setung Factory
Resolution| Presets
F2301 LCD contrast adjustment 1~63 1 48

e When LCD is connected, it's an effective functende.

F2302 LCD language selection ‘

Select the language of LCD display on operatiorepan

Code No. Function Name Date Content RS:;::TI?O“ ';?g::gé
F2302 | LCD language selection 0: Startup options (English display) 1 0

1: English

2: Chinese

3: Japanese

e When LCD is connected, it's an effective functmode.

When F2302=0, it shows English display. The nemetwhen the inverter is powered on, the menu dblahguage
selection will display.

Note 1: Set F1604=1, when factory initialization is carriedsince F2302=0, it will display in English.

Note 2: Even F1603 lock function code is used, this functioran still be changed.

F2303 LCD’s 1% display parameter setting |

F2304 LCD's 2" display parameter setting |
F2305 LCD's 3" display parameter setting |

Status display mode. Select content displayed iB.LC
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Code No.

Function Name

Date Content

Setting
Resolution

Factory
Presets

F2303
F2304
F2305

LCD’s 1* display parameter setting
LCD's 2" display parameter setting
LCD's 3 display parameter setting

No selection

Frequency [Hz]

Output current [A]

Speed [rpm]

Load factor [%]

Output voltage [V]

DC voltage [V]

Active power [kW]

Apparent power [KVA]

Radiator temperature]]
Command speed [rpm]

: PID1 feedback value [Hz]

PID2 feedback value [Hz]

VIF1 analog input value

VIF2 analog input value

VIF3 analog input value

Output torque [%]

Partial excitation current [A]

Partial torque current [A]

Detecting positionzfn]

: Command frequency [Hz]

: Command torque [%0]

N LH DR Q

WE PR R R R R
MO 0N bR

w
w

1

1
2
4

e When LCD is connected, it's an effective functontde.

F2306 LCD backlight off time

When no action on the operation panel is requsetithe LCD backlight off time.

Code No.

Function Name

Date Content

Setting
Resolution

Factory
Presets

F2306

LCD backlight off time

0: Off
1~600[minute(s)]
999: Normally on

1 min.

10

When LCD is connected, it's an effective functamde.

When backlight is off, the display on LCD will albe eliminated.
When F2306=0, the backlight of LCD is normally.dtherefore, there is no display on LCD.
When F2306=999, LCD backlight will not be off.
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PID Function

The followings are descriptions of PID control ftina blocks.

Multiple PID controls have been installed in thisguct. Each PID control is used to set the equigratatus and can be
used commutatively.

Also, there are multiple options for PID command &edback values, which are used in each system.

The next page shows the basic formation of PIDrodnt
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7-3

Description of Functions

The follows are function codes related to PID colntr

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
1709 | Feedback signal disconnectip0: only warning 0.01s 5
detection time 0.01~199.99 second(s)
120: No detection
3001 | PID1 command value input |1: Frequency 1 1
switching 2: External analog VIF1 voltage {8V)
3: External analog VIF1 voltage fQ0V or potentiometer)
4. External analog VIF2 voltage {8V)
5. External analog VIF2 voltage {0V or potentiometer
6: External analog VIF3 voltage {8V)
7: External analog VIF3 voltage fQ0V or potentiometer)
8: External analog VIF1 current{20mA)
9: External analog VIF2 current{20mA)
10: External analog VIF3 current (4~20mA)
11: Function code setting (by F3017)
99: Pulse train input
3002 | PID1 feedback input switching: No input 1 0
1: External analog VIF1 voltage {8V)
2: External analog VIF1 voltage fQ0V or potentiometer)
3: External analog VIF2 voltage {8V)
4: External analog VIF2 voltage @0V or potentiometer)
5: External analog VIF3 voltage {8V)
6: External analog VIF3 voltage fQ0V or potentiometer)
7. External analog VIF1 current{20mA)
8: External analog VIF2 current{20mA)
9: External analog VIF3 current (4~20mA)
10: Communication mode
99: PG feedback PID
3003 | PID1control proportional gain 9~100 0.01 0.1
3004 | PIDIcontrol integral time 0.01~100 second(s) 0.01s 0.1
3005 | PIDIcontrol differential time | 0~100 second(s) 0.01s 0
3006 | PIDIcontrol integral 5~100% (upper frequency limit reference) 0.1% 20
separation judgment value
3007 | PID1 feedback signal input | 1~500 (set value 1=10ms 1 10
filter time constant
3008 | Indirect PID1 input reference| 5~100% (target value reference 0.1% 20
3009 | PID1 deviation limit value | 0: No limit 0.1% 100
1~100% (upper frequency limit referenge
3010 | PID1 output limit value 0: No limit 0.1% 100
1~100% (upper frequency limit referenge
3011 | PIDloperation polarity 1: command value — feedback value 1 1
switching 2: feedback value — command value
3012 | PID1gain polarity switching | 1: The positive or negative deviation indicates thaesgain 1 1
2: The positive or negative deviation indicates ddfdrgain
3013 | PID1 command value gain |p~50 0.01 1
3014 | PID1 feedback value gain | g~50 0.01 1
3015 | PID1 control proportional gaing~100 0.01 0.1
(negative F3012=2
3016 | PID1 control integral time 0.01~100 second(s) 0.01s 0.1
(negative F3012=2
3017 | PID1 control command valuel g~ 6000 0.1 0
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Code No. Function Name Date Content Settm_g Factory
Resolution| Presets
3018 | PID1 control feedback value | o~6000 0.1 0
(communication function)
3019 | Frequency corresponding to | 0~600Hz 0.01Hz 60
PID1 control maximum
command value
3101 | PID2 command value input |1: Frequency 1 1
switching 2: External analog VIF1 voltage {8V)
3: External analog VIF1 voltage {0V or potentiometer)
4. External analog VIF2 voltage {8V)
5: External analog VIF2 voltage A0V or potentiometer
6: External analog VIF3 voltage {8V)
7: External analog VIF3 voltage fQ0V or potentiometer)
8: External analog VIF1 current{20mA)
9: External analog VIF2 current{20mA)
10: External analog VIF3 current (4~20mA)
11: Function code setting (by F3017)
99: Pulse train input
3102 | PID2 feedback input switching: No input 1 0
1: External analog VIF1 voltage 8V)
2: External analog VIF1 voltage fQ0V or potentiometer)
3: External analog VIF2 voltage {8V)
4. External analog VIF2 voltage {Q0V or potentiometer)
5. External analog VIF3 voltage {8V)
6. External analog VIF3 voltage {0V or potentiometer)
7. External analog VIF1 current{20mA)
8: External analog VIF2 current{20mA)
9: External analog VIF3 current (4~20mA)
10: Communication mode
99: PG feedback PID
3103 | PID2 control proportional gaing~100 0.01 0.1
3104 | PID2 control integral time 0.01~100 second(s) 0.01s 0.1
3105 | PIDZcontrol differential time | 0~100 second(s) 0.01s 0
3106 | PID2 control integral 5~100% (upper frequency limit referenge 0.1% 20
separation judgment value
3107 | PID2 feedback signal input |1~500 (set value 1=10ms 1 10
filter time constant
3108 | Indirect PID2 input reference| 5~100% (target value reference 0.1% 20
3109 | PID2 deviation limit value 0: No limit 0.1% 100
1~100% (upper frequency limit reference
3110 | PID2 output limit value 0: No limit 0.1% 100
1~100% Cupper frequency limit referenge
3111 | PID2 operation polarity 1: command value — feedback value 1 1
switching 2: feedback value — command value
3112 | PID2 gain polarity switching | 1: The positive or negative deviation indicates theeagain 1 1
2: The positive or negative deviation indicates ddfergains
3113 | PID2 command value gain |g~50 0.01 1
3114 | PID2 feedback value gain | g~50 0.01 1
3115 PID2 control proportional gaing~100 0.01 0.1
(negative F3012=2
3116 | PID2 control integral time 0.01~100 second(s) 0.01s 0.1
(negative F3012=2
3117 | PID2 control command value o~ 6000 0.1 0
3118 | PID2 control feedback value | 0~6000 0.1 0

(communication function)
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Code No. Function Name Date Content Setting Factory
Resolution| Presets
3119 | Frequency corresponding to PID2| o~600Hz 0.01Hz 60
control maximum command value
3123 | PID start mode selection 1: Direct input mode 1 1
2: Conditional input mode
3124 | PID end mode selection 1: Direct input mode 1 2
2: Conditional input mode
3125 | PID end setting value 1~100% Cupper frequency limit referenze 0.1% 20
3201 | PID control action selection 0: Open loop control 1 0
1: PID1 control
2: PID2 control
3: For factory adjustment
4: External terminal switching PID control
5: Timing switch PID control
3203 | External PID control selection 0: No external PID control 1 0
1: PID1 external control
2: PID2 external control
3: For factory adjustment
4: PID1, PID2 external control
5: For factory adjustment
6: For factory adjustment
3204 |External PID operation mode 1. Operation interlocked with inverter operation 1 1
selection 2: PID output after power input
3: PID output controlled by external terminals
3205 | PID component selection 0: Without command value addition calculation 1 0
1: With command value addition calculation
3206 | Command value addition calculatiog. 01~ 100 0.01 1
PID control gain
3207 | PID1/PID2 switching time 0.1~6000 minute(s) 0.1min. 1

[ PID Control Action Selection]

F3201 PID control action selection

The function to select PID action.
e When setting F32@D, the following PID controls can be selected.
‘F3201=0: Normal operation mode without PID control
:F3201=1: PID1 control mode
:F3201=2: PID2 control mode
-F3201=3: For factory adjustment
:F3201=4: PID control mode switched by externahteals
-F3201=5: PID control mode switched by timing
e PID control is effective in vector control of \dhd speed control mode.
e The basic formation of PID1 and PID2 are the sahexefore they can be used separately or comlyined|
e Details of each PID control mode is sorted acewydo the category of each function.
Note: During the operation status of inverter stopjing, DC braking, excitation and so on, the PID combl will not be used.
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[ Command Value of PID Control]

7-3 Description of Functions

F3001 PID1 command value input switching ‘
F3101 PID2 command value input switching ‘

SVEI PID1 command value gain ‘
F3113 PID2 command value gain ‘

F3019 Frequency corresponding to PID1
control maximum command value

F3119 Frequency corresponding to PID2
control maximum command value

The function to select the command value of PIDtrmin
The function to select control command value, F3@@PID1 and F3101 for PID2.
e Select the following PID command value in theiegtbf F3001/F3101.

F3001/F3101=0: Frequency

The ' speed frequency selected by F1002 and the freguaowording to multi-speed command are the
command values.

F3001/F3101=210: various analog input values (VIFVIF3)

The settings of various analog input values (\MPRIF3) are the command values.

Analog input is the same as normal frequency, itipait value will be switched into frequency by gain
frequency and bias frequency of F1401~F1406, tleguency will be the command value used for PI
control.

F3001/F3101=11: use setting values of F3017 (fA3117 (PID2) as the command values.

The setting values of F3017 (PID1)/F3117 (PID2) e switched into frequency by the setting valoés
F3019 (PID1)/F3119 (PID2).

The maximum value (6000) of F3017 (PID1)/F311D@Iwill be switched into the frequency set by F301
(PID1)/F3119 (PID2).

Example) When F3017=3000 and F3019=60Hz, the cardmalue of PID will be 30Hz.

F3001=99: pulse train input

F1002=25: same as pulse train, the pulse tramtifipm external is the command value.

About the pulse train input, please refer to thks train function of F1002.

Each PID command value can be gained by F30131(f3113 (PID2).
Each PID command value will be limited according the upper frequency limit after the gain, then

acceleration/deceleration will be processed.

When PID command value is beyond the frequencyngetthe acceleration/deceleration time will be dth®n
reference frequency: F1011 is the reference, rendperation according to™3acceleration time: F1014,“3
deceleration time: F1018.

Notel: The PID control of acceleration/deceleration (beyondthe frequency setting) will share the 8

acceleration/deceleration time used in normal opeten, this is a fixed use.

Note2: During the 39 acceleration time: F1014, when any one of F1018 g 3™ deceleration time =0, the

acceleration/deceleration will not be carried, thePID command target value will be directly used as B
command value.

The following shows the formation of PID commanduea

| Gain Limiter
I
| | 2~10 wdhi F 3013 : ;
Analog valug l Frequency switghing ,, > F1007 'Acceleratlo_n PID command value Fi
I F 3113 /Deceleration
! Upper frequency limit]
} 1 [Function code for frequency switching]
F3017/f31 17 I Analog value: F1401~F1406 PID command target value Ft
Setiing | Setting of function code: F3019/F3119
I Pulse train: F1002=25
| 99
Pulse train [——

PID command value input switching

F3001/F3101
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[ Feedback Value of PID Controll

ZIZII PID1 feedback input switching |
IV PID2 feedback input switching |

F3014 PID1 feedback value gain
F3114 PID2 feedback value gain |

F3007 PID1 feedback input filter time constant |

Note3:  The judgment of inverter startup condition is not the command values of PID, like the normal operationit is

determined by the status of target frequency, starfrequency and operation startup frequency.

Therefore, when the setting is beyond the frequenayf F3001/F310%1, the input switching of PID command
value during operation startup is required to set he multi-speed target frequency larger than start fequency
and operation startup frequency.

Note4: PID command value input switching: when the settings beyond the frequency of F3001/F31&1, since the

control value is different from normal frequency canmand, the functions based on normal frequency wilhot
work, such as acceleration/deceleration charactetiss, constant-speed protection, speed tracking ansb on.
Please pay attention to this.

F3107 PID2 feedback input filter time constant |

The function to select the feedback value of Plbtica.
The function to select feedback input, F3002 fapPand F3102 for PID2.
e Select the following PID feedback value in theisgs of F3002/F3012.

F3002/F3012=0: no input

When the feedback input is not selected, the Rifrol selected by PID1 and PID2 will be noneffeetiThe
normal open loop operation will be carried out.

F3002/F3012=1~9: various analog feedback inpluegaVIF1~VIF3)

Input feedback value through various analog infuts1~VIF3).

Analog input is the same as normal frequency continthe input value will be switched into frequeriny
gain frequency and bias frequency of F1401~F146, ftequency will be used as feedback value f@ PI
control.

F3002/F3012=10: the values set by F3018 (PID1IBIPID2) are the feedback values.

When feedback value is input by communication fiom; please enter the data in F3018 (PID1)/F3118
(PID2).

The values set by F3018 (PID1)/F3118 (PID2) aréctwed into frequency by the frequency set by F3019
(PID1)/F3119 (PID2).

The maximum value (6000) of F3018 (PID1)/F3118@®Iwill be switched into the frequency set by F301
(PID1)/F3119 (PID2).

Example) When F3118=1200 and F3119=100Hz, thebfaddvalue of PID2 is 20Hz.

F3002/F3012=99: The speed is switched into frequéy PG feedback pulse input (A+, A-/B+, B- tenals),

the frequency will be used as feedback value input.

For PG feedback pulse input and setting methoghgal refer to Chapter 4 “Connection of PG Sensod” a
“Function description of PG sensor (F8110/F8122%y1

e Each PID feedback value can be gained by F30121()fF3114 (P1D2).
e After each PID feedback value is gained, F300D{/F3107 (PID2) can be used for filter. The settralue=1 of

F3007 (PID1)/F3107 (PID2) is the time constantifoms filter.
Example) When F3007=10, the filter time constar@Grhs.
Note: When there is a speed control by PG sensoha PG feedback will be processed internally. Therefe, never use PG

feedback PID function (F3002=99 or F3102=99). If #hfunctions of PG sensor speed control and PG feealtk PID
are used together, a correct control cannot be reiazed.
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The following shows the formation of PID feedbachue.

1~9 Gain Limiter Filter processing
Analog value Frequency switching F3014 F3007 PID Feedback value
" R34 > F1o07 " F3107 > Fb

Upper frequency limit

10 [Function code for frequency switching]

Analog value: F1401~F1406
Setting of communication function code: F3019/F3119

Communicatig

F3018/F3118
setting

=}

99

PG pulse

PID feedback input switching
F3002/F3102

[ Deviation Limit of PID Control ]

F3009 PID1 deviation limit value \
F3109 PID2 deviation limit value \

The function to make a positive/negative limit fbe deviation of command value and feedback vail®ID control.
e Upper frequency limit: For frequency of F1007, thte set by F3009/F3109 will be used as the Matite.
F3009/F3109=0: no limit
F3009/F3109=%+100%: Use the rate to upper frequency limit fortooln
Example) When F1007=50Hz and F3009=20%, +10Hzhwelused to control the deviation of PID1 control.

F3009/F3109
Fi + Positive | Fe
PID command value > [ — frmmmnmnnneees L 5
i Negative
Deviation limit
Fb

PID feedback value

[ PID Operation Polarity Switching ]

F3011 PID1 operation polarity switching ‘
F3111 PID2 operation polarity switching ‘

The function to switch the deviation operation tesaf command value and feedback value in PID robnt
e For PID deviation of Fe, the polarity will be selied according to the settings of F3011/F3111.
F3011/F3111=1: command value — feedback value.
The polarity of deviation Fe will not be changed.
F3011/F3111=2: feedback value — command value.
The symbol of deviation Fe will be reversed. (Pibfaeversion)
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F3009/F3109 LemTmN F3009/F3109
N I ’ \ P
\ |Positive Fe Fi F \ |Positive Fe
PID command valite 0 > ' [ —»
/ Negative \ / iNegative
’

Deviation limit Deviation limit

PID feedback vaiue

Notel: Since deviation Fe is calculated by command value feedback value, the polarity reversion will not be
carried out when F3011/F3111=1. When deviation opation is used for reversed polarity, set F3011/F31%2.

Note2: When F3011/F3111=2, the PID control output will benade towards increase by inverter stop action. When
the system cannot be stopped, set F3124: PID end deoselection=1:, direct end mode for stop action.

PID feedback valup

[PID Operation]

PID1 control proportional gain ‘
PID2 control proportional gain |
PID1 control integral time |
PID2 control integral time |
|
|

F3005 PID1 control differential time
F3105 PID2 control differential time

The function to make a PID operation for deviatiatue of command value and feedback value.

e Adjustment of PID control proportional gain
F3003/F3103=06-100: used when adjusting the proportional gain.
To output a control value which is proportional ttee deviation value. However, the deviation cannet
cleared by only P control. Please make an adjudtmiginin a stable scope and make sure there ishration
during the control.

e Adjustment of PID control integral time

- F3004/F3104=0.0%100 second(s): used when adjusting the integra.tim

After an integral action, the deviation value vk output as the control value, it is effective deviation
clearing. However, the response to fast changédwislowed down.
Since static difference only exists in P contitolill be used together with integral control.
In order to make a fast stabilization, the intégjrae should be set short. When there is an od@grsament, the
time must be set much longer.

e Adjustment of PID control differential time
F3005/F3105=0.03100 second(s): used when adjusting the differetitizd.
After a differential action, the deviation valuédlivbe output as the control value. It can be u$edfast
changes when the response is improved. When thare dver-adjustment, the time must be set muctiesho

The following shows the basic formation of PID qoht

Po

IHOLD/
ICLEAR terminal

Fe + ¥+ Fo
peviaion—3| P oo [ EEI—)O—} >
value F3006/F3106 outputTmit 4.4 __| Control Output
F3003/F3103 L F3004/F3104 integral value Output limit output frequency
: |m99r§| Keep clearingF3010/F3110 F3010/F3110 F1007/F1008
separation I D Do
F3005/F3105
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KO PID1 output limit value ‘

F3110 PID2 output limit value \

The function to make output limit for output ofégfral operation output and PID operation output.
e For integral and PID operation output, F1007: sitpa/negative limit will be made by the rate toper frequency
limit.
F3010/F3110=0: no limit
F3010/F3110=1100%: make a limit by the rate to upper frequemnyt!
Example) When F1007=60Hz and F3010=90%, +54Hzhwellsed to limit the deviation of PID control.
Note:  Even though output Fo is controlled for positre/negative limit of F3010/F3110, the actual outpurequency of
the inverter is controlled by the upper frequency imit F1007 and lower frequency limit F1008.

VI PID1 gain polarity switching ‘
F3112 PID2 gain polarity switching ‘

PID1 control proportional gain (negative) ‘
PID2 control proportional gain (negative) ‘
PID1 control integral time (negative) |
PID2 control integral time (negative) ‘

The function to switch positive/negative proportibgain and integral time through the polarity ef/tion.

e With the polarity of deviation, the switching odgitive/negative proportional gain and integraldioan be selected.
F3012/F3112=1 The positive or negative deviation indicatesshme gain
When deviation has no relationship with polarige F3003/F3103: proportional gain and F3004/F3104:
integral time for PID operation.
F3012/F3112=2 The positive or negative deviation indicatesai#ht gains
The proportional gain and integral time used foeration are different according to the polaritydefiation.
When deviatior» O (positive)
Use F3003/F3103: proportional gain and F3004/F3itidgral time for PID operation.
When deviation < 0 (negative)
Use F3015/F3115: proportional gain (negative) @B0d16/F3116: integral time (negative) for PID opiera

Note:  In normal control system, same proportional gin and integral time will be normally used. But for system with
an obvious result of gain by positive/negative potdy, please try this function.

F3006 PID1 control integral separation judgment value |

F3106 PID2 control integral separation judgment value |

The function to invalid the integral according e tdeviation value.
When the status change of the control system g land large vibration or unstable has been camgastiarp increase
of integral output, please adjust this function.
e Set the judgment value for PID control integrgdaation
- F3006/F3106=5100%: the rate to upper frequency limit.
Deviation between PID command value and PID feekibatue: when the conditions specified by Fe have
been satisfied, the integral control is noneffexi{iseparation).
Separation conditions are F3006/F3106: integrabisgimn judgment value and upper frequency limid an
deviation: absolute value of Fe. The judgment héllas follows.

Conditions of integral separationt Fe | > upper frequency limitxF3006/F3106
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[ Start Mode of PID Control ]

F3008 Indirect PID1 input reference ‘
F3108 Indirect PID2 input reference ‘
IVEI P!D start mode selection |

The function to select the input mode for PID cohtr
e The direct input mode and indirect input mode lsarselected by selecting the function code.
F3123=1: direct input mode...Normal PID control.
F3123=2: Conditional input mode.
When the conditions specified by PID command valnd PID feedback value are satisfied, the PlDoacti
will be started by switching open loop control ifRtD control.
Start conditions are F3008/F3108: input referesnog: PID command target value: Ft and feedback viloe

The judgment will be as follows.

PID start condition: FBFtxF3008/F3108

A - Feedback value Fb
Command target value Ft J
Input reference value = FiXx F3008/F3108
Control
value 3
\PID input start point
AY
1
1
0. Open loop control PID control Time
[}

Notel: When PID control is started once the PID start conifions are satisfied, the PID control will continueeven the
second start conditions are not satisfied. Howevegnce the inverter is in stop status and other coritibns will
not carry out PID control, the start operation of PID control will be carried out again according to the PID

conditions.
Note2:  When PID command value input switching is F3001/F311=1, the frequency will be target frequency Ft undr

normal mode.

[ Formation of PID Control ]
F3205 PID constitution selection

F3206 Command value addition calculation
PID control gain

The function to select the output formation of Ri@ntrol.
e You can use PID control output directly as thejfirency output, you can also add command frequendyPdD

control output and use the summation as the frezyueutput.
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e When command frequency is added to PID contrgbututor the frequency output, you can gain the Bdbtrol
output and then make an addition calculation.
F3205=0: Without command value addition calcalati
Use the PID control output directly as the frequeautput.
F3205=1: With command value addition calculation
When PID control output is gained by F3206: Aftemmand value addition calculation is added to camun

frequency, it will be used as the frequency output.

Command frequency

F1002 +

F3206 | Gain ~ O =0
=1 _/_ ——®utput frequency

A
F =1~5 utput limit
PID output o _o F3201 ' F1007,/1008
F3205 : PID control action selection

: PID component selection

[ End Mode of PID Control]

F3124 PID end mode selection ‘
SYVI PID end setting value ‘

The function to select PID control end mode whemiter stops the acceleration/deceleration.
e When selecting stop deceleration with the follogvfanction code, i.e. make a stop without a PIDtemropen loop
mode, or the specified conditions have been sadisé open loop mode will be used to stop the deatibdn.

F3124=1: direct end mode.
At the same time of stopping the deceleration,teedPID control forcibly by the open loop mode.
F3124=2: conditional end mode.
When it starts to stop deceleration and the outgguency of the inverter becomes to be the PliD s=iting
value: frequency operated by F3125, the PID contiibbe ended forcibly by the open loop mode.
The conditions of PID control are to make a judgh the output frequency with the PID end settiadue:
frequency set by F3125 comparing to the upper gaqu limit: F1007.

A A
- Output frequency - Output frequency
@ @
o} o}
c c
D D
5 3
< = PID control €nd conditio F1007 X F3125%

0 > > Time t 0 +— > Time
PIDicontrol open loop control
PID control ! open loop control
FR ON OFF FR ON OFF
<F3124=1> <F3124=2>

Note 1: PID operation polarity switching function: when F3011/F3111=2, the PID control output tends to increas
because of the stop action, when the system canr stopped, please set F3124: PID end mode selettiol:

direct end mode to stop the action.
Note2: When zero servo action is effective in PID controlend the PID control and start the open loop zeroesvo

action.
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[ Feedback Signal Disconnection Detectidh

F1709 Feedback signal disconnection detection tim#

The function to set the disconnection detectiofeetflback signal and the detection time.
e Detect the relationship between PID control cominaalue and feedback value, when there is an akalorm
situation, it will be judged as disconnection, wagnor alarm for shutdown.
F1709=0: only warning (the inverter will continteerun).
During disconnection detection, even when it idggd as disconnection, the inverter will continaeun, a

warning of FBEr will be displayed.
If it stops during warning display, the inverteithalso stop the idle running.
F1709=0.01-119.99: set the detection time of disconnectiomiuent. (Initialization=5s)

During disconnection detection, when it is judgmdiisconnectionﬂﬁ/_ [ will be displayed and an alarm
for shutdown will be output.

When the system response speed is very slow daldeadetection may happen, please prolong thectitate
time.

F1709=120: no disconnection detection.

No action of disconnection detection, warning larra for shutdown.

[ PID Various Variables Output ]

F1501 Internal analog output function 1 ‘
F1504 Internal analog output function 2 ‘

The function to output (0~10V) the various variahie PID control from the analog output AOUT1/AOUT2

e F1501 will output signal through AOUT1, F1504 vallitput signal through AOUT2. Refer to the follogitable for
output variable and setting.

The output format of each PID variable is 120H¥/10

Please adjust the coefficient and offset of ouigihal according to F1502 (AOUT1)/F1505 (AOUT2dfl503
(AOUT1)/F1506 (AOUT?2).

Setting Factory

Code No. Function Name Date Content :
Resolution| Presets
1501 |Internal analog output function 1 |3: PID1 feedback value [Hz] 1 0
1504 |Internal analog output function 2 |4: PID2 feedback value [Hz] 0

17: PID1 command value [Hz]
18: PID1 input deviation value [Hz]
19: PID2 command value [Hz]
20: PID2 input deviation value [Hz]
24: External PID1 output value [Hz]
25: External PID2 output value [Hz]

Note: The variable of PID control will be output with an absolute value. When it is negative, it will & positive during
output.

Besides analog output, the internal variables [ introl can also be displayed on operation ptmelly.
e The follows are function code and variable as waglthe setting value displayed on the operatioelpa
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Code No. Function Name Date Content Settlng Factory

Resolution| Presets
3301 | Reading PID1 command value Only for reading 1 —
3302 | Reading PID1 feedback value Only for reading 1 —
3303 | Reading PID1 input deviation valugp  Only fordieg 1 —
3304 | Reading PID1 output value Only for reading 1 —
3305 | Reading PID2 command value Only for reading 1 —
3306 | Reading PID2 feedback value Only for reading 1 —
3307 | Reading PID2 input deviation valug  Only fordieg 1 —
3308 | Reading PID2 output value Only for reading 1 —

Note 2: The variable of PID control will be output with an absolute value without a symbol.

[ Control Switching by External Terminals]

The function to switch various control actions ilDRontrol with the signal input by external multinction terminal
(DI11~DI8).
e The following is the table of multi-function ternal input signal in PID control.

Code No. Function Name Date Content Settlng Factory

Resolution| Presets
1414 | Selection of input terminal DI1 76: VIf-PID control switching terminal/VFPID 1 1
1415 | Selection of input terminal DI2 77: PID control locking terminal/PIDLCK 2
1416 | Selection of input terminal DI3 85: PID switching terminal/PIDL 3
1417 | Selection of input terminal DI4 86: PID switching terminal /PIDH 4
1418 | Selection of input terminal DI5 87: PID1 resetting terminal/RPID1 5
1419 | Selection of input terminal DI6 88: PID1 external terminal selection/PID1EX 6
1420 | Selection of input terminal DI7 89: PID2 external terminal selection/PID2EX 7
1421 | Selection of input terminal DI8 91: PID integral value holding terminal/I[HOLD 8

92: PID integral value eliminating terminal/ICLEAR

e VFPID Signal
Used to switch from open loop control to PID cohtro
ON: Open loop control. (No PID feedback control)
Use PID command value directly as the PID output.
OFF: Switch from Open loop control to PID control.

Note: When start PID control with ON—OFF and return the VFPID signal to open loop contrd by another OFF—ON,
since the PID command value is directly used as thelD output, the output frequency will change gredly in case
that the integral output is large before ON, it mayalso cause an over-current alarm.

When return from OFF to ON, please send a stop comand during inverter stoppage or after PID control is
locked by PIDLCK signal, it must be used with a stomction.

e PIDLCK Signal
Hold control output in PID control, use it whenstaction is carried under that status.
ON: Lock the PID control output (hold). (no PID feedkaontrol)
The PID control output changes with a proportimiPtD command value.
OFF Carry out PID control.
The followings are application examples of VFPIBr&il and PIDLCK signal.
Example) Start = open loop control
Constant-speed = switch to PID control, and staetration.
End = Lock PID control, open loop control decelemnastops.
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n

300Hz

Frequency

80Hz

FR —

Control switching ON |

VFPID ON
PID locking OFF

PIDLCK pyen N —

Control | Open loop PID control Open loop

e |HOLD Signal:
The terminal to lock the integral operation of Riéntrol and hold the integral value.
ON: Lock the integral operation of PID control anddchtie integral value.
Don't clear integral value in ON, hold the prevsotalue.
OFF Carry out normal PID control.

e ICLEAR Signal:
The terminal to stop the integral operation of Rtilitrol and clear the integral value.
ON: Stop the integral operation of PID control andhacline integral value.
OFF: Carry out normal PID control.
Note: When clearing the integral output, sometimeghe current output frequency may change rapidly.

Time

[ Timing Switch of PID Control ]

The function to automatically switch from PID1 casitto PID2 control within the preset time period.
e Use the following function code and input sigrafigxternal multi-function terminals (DI11~DI8).
Selection of PID control action
F3201=5: switch the PID function timely.
PID1/PID2 switching time
F3207=0.12-6000 minute(s): set the switching time.
RPID1 Signal
The terminal to forcibly switch the control intol®l control after switching to PID2 control.
ON: Switch the control in PID2 control to PID1 control
During this period, the time count of timing switwill be stopped.
OFF Continue the time count for timing switch.
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e When set F3201=5, the switch will be carried aitbeatically through PID1 and PID2 controls setA3207.
The control will start from PID1 control, when segf time is reached, it will switch to PID2 control
In PID2 control, if RPID1 signal is connected, itlweturn to PID1 control again.
If RPID1 signal is OFF, the timer for timing switahll continue to count and carry out the sameaacti
Note 1: During stop, the timer for timing switch will stop (hold). When power is OFF, the time on the timer wi also be

recorded.

Note 2: After startup of the timer for timing switch, the timer will work.
Note 3: During operation of the timer for timing switch, when the settings of F3207 are changed, they will Baitched into

changes.

The followings are examples of actions

PID control PID1 control PID2 control PID1 control PID2 control
status ' H
! < F3207 > i <€ F3207 ».
Timing switch i .— i F3207
timer E
0 ;
Operation signal ;
R~ ON 1 ON N ON
OFF : OFF
ON ’
RPID1 OFF |

[ External Terminal Switching PID Control ]

The external terminal switching PID control is fluaction to coordinate various PID controls andteys status, and

then make a switch through the external terminttsan be applied in the following systems.
) When the motor load is changed and the contrdisarsame PID control are difficult.

() When switching motor or load according to theustadf the system.

Each PID control is selected by the selection afcfion code or external multi-function terminal inpsignal

(DI1~DI8).

Use inverter as the component of the PID contrailés can control the external peripheral devices.
e Use the following function codes and external iFfulbction terminal input signals (DI11~DI8).
PID control action selection
-F3201=4: external terminal switching PID control

PIDH/PIDL Signal: PID switching terminal
With the status of the two terminals, the PID cohtvill be switched as follows.

External multi-function terminal input signal (DI1~D 18)
=86 : PIDH =85 : PIDL PID switching terminal
OFF OFF Open loop control
OFF ON PID1 control
ON ON PID2 control
ON OFF Open loop control

Note: When switching the PID control through exterral terminals, the PID control output may change raply
according to the system control status; there maylso be the protective actions for over-current, ouvevoltage and

SO on.

When adjusting switching time and each PID controlparameter, please make an adjustment upon fully
consideration of the changes to the actions of tte®ntrol system.
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[ External PID Control ]

The external PID control doesn't mean to use PIBtrod output as the control for output frequencytiod inverter, it
means to use inverter as an independent PID ctertanid use it to control the external periphemlices.

The formation and action of each PID control isaad selected together with the normal PID corftinttion of the
inverter output frequency.

Motor driving with inverter

Motor
Inverter
Power supply
|Independent control system
AOUT1
AOUT2 R
PID command P PID controller PID output  ™|Control device
Control commarid
VIF1~VIF3 Y
@ Control object
PID feedback

External PID control system

F3203 External PID control selection ‘

F3204 External PID operation mode selection‘

e The function to select external PID actions.

- F3203=0: no external PID control
F3203=1: PID1 external control is effective
F3203=2: PID2 external control is effective
F3203=3: For factory adjustment
F3203=4: Both PID1 and PID2 external controlsedfective
F3203=5: For factory adjustment
F3203=6: For factory adjustment

Matching to the selection of external PID, seléet operation mode of external PID control. Thisction is used to
decide the start and stop of the external PID ocbntr
e Select the operation mode of external PID control
F3204=1: Operation interlocked with inverter tien
Start operation interlocked with inverter operatiand start the external PID control. When the iitereis
stopped, stop PID control.
F3204=2: PID output after power input
Start operation interlocked with inverter powepgly and start the external PID control. When dixtgcthe
undervoltage during inverter power supply OFF, stepPID control.
F3204=3: PID output controlled by external teragn
Start the operation of external PID control thiotige external multi-function terminal input (DI1118).
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PID1EX Signal
The terminal to operate or stop the PID1 control.
ON: Operate PID1 control
OFF.  Stop PID1 control
PID2EX Signal
The terminal to operate or stop the PID2 control.
ON: Operate PID2 control
OFF. Stop PID2 control
Note 1: During external PID control, the PID component seletion: F3205 is noneffective, it will not make an ddition
calculation for the frequency command value of thénverter.

Note 2: During external PID control, stop PID control and reset/clear the operation results of PID control.
Note 3: When trying to stop the external PID control, pleae use PID control selection in inverter stoppagé&3203=0.

External PID control is output through the AOUTOKBT?2 analog output terminal.
External PID1 output: please set F1501 (AOUT1) 534 (AOUT2)=24.
External PID2 output: please set F1501 (AOUT1) 534 (AOUT2)=25.

For analog output terminal functions related to Rtitrol, please refer tol various variables outplit internal
analog output function: content of F1501/F1504.

After gaining by external PID command value, itlvide limited by upper frequency limit and then ryaout

acceleration/deceleration.

When PID command value is beyond the frequencyngetthe acceleration/deceleration time will be dzth®n

acceleration/deceleration standard frequency: FEOML set the actions according t8 @cceleration time: F1015

and 4" deceleration time: F1019.

Note 1: The acceleration/deceleration for external PID conwl with off-set frequency will share a same time v 4™
acceleration/deceleration time in normal operationthis is a fixed application.

Note2: When any one of 4 acceleration time: F1015 and the @ deceleration time: F1019 is set to O, the
acceleration/deceleration will not be carried, andhe PID command target value will be directly usedas the PID
command value.
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Communication Function

The followings are descriptions of function bloékg£ommunication function.
For details of communication function, please rédesection 7-4.

F4001 Message checksum

The function to select or deselect the checksuthdrcommunication message.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F4001 | Message checksum 0: No 1 1
1: Yes

F4003 Pull up/down function selection

The function to select pull up/down of RS485 comination circuit.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F4003 Pull up/down function selection 0: No 1 0
1: Yes

F4004 Communication response time

The function to set response time from inverter.

Setting Factory
Resolution| Presets
F4004 | Communication response time 10~6000ms 1ms 10

F4005 Serial communication function

The function to select communication function.

Code No. Function Name Date Content

Setting Factory
Resolution| Presets
F4005 | Serial communication function 0: No function 1 0
1: Dedicated protocol communication function
2: ModBus communication function

Code No. Function Name Date Content

F4006 Inverter No.

The function to set inverter number.

Setting Factory
Resolution| Presets

F4006 Inverter No. 0~254: for ModBus 0n|y 1 1
(1~32: RS485 communication)

Code No. Function Name Date Content
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Please set the value with 1-254. Pay attentiontmaepeat with other inverter numbers. It is najuieed to set the
number sequentially, a loss of number is allowable.

Note 1: When setting a repetitive number, it cannot ensur@ normal communication

Note 2: In dedicated protocol communication, number 1-32 igffective.

F4007 Communication speed

The function to set communication speed.

Setting Factory
Resolution| Presets

F4007 | Communication speed 1: 1200bps 1 4
2: 2400bps
3: 4800bps
4: 9600bps
5: 19200bps
6: 38400bps
7: 57600bps

Code No. Function Name Date Content

F4008 Parity bit

The function to set the parity bit.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F4008 | Parity hit 0: No 1 1
1: Odd
2: Even

F4009 Stop bit

The function to set the stop bit.

Setting Factory
Resolution| Presets

F4009 | Stop bit 1: 1 bit 1 1
2: 2 bits

The function to set the end code for dedicatedogatcommunication function.

Code No. Function Name Date Content

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F4010 | End bit 0: CR+LF 1 0
1: CR
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F4011 Specified command INV response selection

The function to limit the response message sent ftbe inverter to specified command, therefore dase the
communication speed.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F4011 | Specified command INV response| 0: Sent 1 0
selection 1: Not send (error response sent)
2: Not send (no error response sent)

F4101 ModBus communication timeout setting |

The function to set ModBus communication timeoirset

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F4101 | ModBus communication timeout |0: No function 0.01s
setting 0.01-600 second(s)

During ModBus communication, if no message has lreeerived within the time period set by F4101, ill Wwe
considered as communication timeouts.

F4102 ModBus communication timeout action

The function to select ModBus communication timeactton.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F4102 | ModBus communication timeout |0: Hold the status 1 0
action 1: Stop alarm

During ModBus communication, if no message has lreeerived within the time period set by F4101, ill Wwe
considered as communication timeouts. When F41@2sélected, the inverter alarm will stop.
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Motor Parameter

F5001 Motor poles, voltage and capacity ‘

Set the poles, voltage and capacity of the motaneoted to the inverter.

Setting Factory
Resolution| Presets

F5001 Motor poles, voltage and capacity XYzzz X
X: Poles

Y: Rated voltage
Z: Motor capacity

¥ Typical values have been entered for each motoreiod

Code No. Function Name Date Content

@ The followings are applicable values and displayiogtents.
1) Poles: 4 kinds of 2-8 poles.

2 4 6 8
2) Rated voltage: show the setting range of ratdichge by serial number.
Serial No. 1 2 3 4 5 6 7 8
Rated voltage 200 220 230 380 400 415 440 460
3) Motor capacity: the following table shows tledting scope of the motor capacity.
Unit: [kKW]
0.37 N0.4 0.55 0.75 A1l A15 N2.2
A3.0 N3.7 A4.0 A5.5 AT.5 11.0 15.0
18.5 22.0 30.0 37.0 45.0 55.0 75.0
90.0 110 132 160 185 200 220
250 280 315 355

Symbol A means that there is a blank.

Display example) When using a motor of 4 poles\220d 2.2kW, the 7-segment monitor will display:

4g 22

Display example) When change the rated voltagéi®motor of 4 poles, 200V and 2.2kW.

ye e—yg ce—— 22

Note: In V/f mode (F1001=1), in order to display tle speed, only pole data is used.
In the modes of speed control, torque control andgsition control (F1001=2, 3, 4, 5, 6), determine ¢hstandard
values of all control constants according to the #ing value of corresponding function codes. Therefe, this
function code must be set correctly when used in ghmodes of speed control, torque control and positi
control. For setting method for special motor usedn these modes, please contact with us.
Rated voltage: ~ Smaller than 3 for 200V series invéers.
Smaller than 4 for 380V series inverters.
Motor capacity: The same class or one class smallran the inverter class.
When motor is not selectable, it gadisplay Exxxx €r €

Motor current rating |
Motor frequency rating |
|
|

F5004 Motor speed rating
F5005 Motor insulation type

Set the rated current, frequency and speed asaw@lisulation type for the motor.
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. Setting Factory
Code No. Function Name Date Content Resolution|  Presets
F5002 | Motor current rating 0.1-999.9 0.1A Y
About 30 — 110% of the inverter current rating
F5003 | Motor frequency rating 10-600Hz 1Hz X
F5004 | Motor speed rating 0-24000 rpm 1rpm X
F5005 | Motor insulation type 1: Type A 1 X
2: Type E
3: Type B
4: Type F
5: Type H

X Typical values have been entered for each motoreiod

® Normally, please set the motor rated values. Wiheset values cannot be set, the auto detectiongesudl the
controls of speed, torque and position will becomoese.
Note 1: the setting values are interlocked with the setting of motor poles, voltage and capacity (F5001). Thefore, when
F5001 is changed, F5002~F5005 will automaticallytdbe standard values according to F5001.
Note 2: The above setting values cannot be used in V/f mo{f€1001=1, 40).
Note 3: In speed control mode, when operating speed excedtie rated speed, it will be flux-weakening control

F5006 Rated voltage during auto detecting of
motor parameters

The function code used for special motor and irottcasions during auto detecting of motor pararaet

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F5006 | Rated voltage during auto detectirj@: Use voltage selected by F5001 v 0
of motor parameters 100-460V (voltage of F5001 is noneffective)

When the rated voltage of F5001 is used, the geigimot required. (F5006=0)

XY Rated motor slip ratio ‘

Set the rated slip ratio of the motor in use.
The standard for addition and correction of slifioran auto torque increase (F2007=2).
When the motor is loaded, add and correct theratip to control the speed decrease.

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F5007 | Rated motor slip ratio 0-50% 0.1% 2

Please calculate with the following formula.

120xReference frequency (F1006)

Synchronized speed =
Motor poles P (poles in F5001)

Synchronized speefRated speed (F5004)
Rated motor slip ratio = x100%
Synchronized speed
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F5008 Setting of motor parameter auto
detecting range
The function to set the range of valid detectingstant according to the factory presets during mps&ameter auto
detection (F1001=10, 11).

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F5008 | Setting of motor parameter auto | 0: No range 0.1% 200
detecting range 50-300%

Note: When the range of motor parameter auto deteatg results is extended, the controls of speed, tque and position
and auto torque increase may become worse. Pleadeange the setting during auto detecting errors of ecial
motors and motor parameters.

F5009 Motor stator resistance

F5010 Motor rotator resistance

F5012 Motor rotator inductance

F5013 Motor mutual inductance

F5014 Motor excitation current

|
|
F5011 Motor stator inductance ‘
|
|
|

The function code to set parameters for the motaise.

Code No. Function Name Date Content Rssgﬂjnt?on l;a:gtsoerg/s

F5009 | Motor stator resistance 55kW or bellow 0.660- 0.0012 X
75kW or above 0.01-6%D 0.01Q

F5010 | Motor rotator resistance 55kW or bellow 0:660 0.0012 X
75kW or above 0.01-6%D 0.01Q

F5011 | Motor stator inductance 55kW or bellow 0.0@&0H 0.1mH X
75kW or above 0.01-600mH 0.01mH

F5012 | Motor rotator inductance 55kW or bellow 0aBemH 0.1mH X
75kW or above 0.01-600mH 0.01mH

F5013 | Motor mutual inductance 55kW or bellow 0.DGOH 0.1mH X
75kW or above 0.01-600mH 0.01mH

F5014 | Motor excitation current 0.01-650A 0.01A X

X Typical values have been entered for each motor met

eThe setting scope of F5009-F5013 and the minimulenegawill be changed with the changes of motor capaet by

F5001.

e When motor test report and other documents withtbomeonstant are used, please enter into the atm@rdgioned

function code.

Save the motor constant detected by motor paramete detection (F1001=10, 11) into F5009-F5014

In vector control, when the inverter output voliagt motor rated speed is lower than motor ratdthge, please

increase the setting of excitation current.

Note: When the auto detection cannot be finished oectly, the detecting results should not be saveito the function
codes. Only results during correct finish can be sted into the function codes.
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F5015 Motor inertia moment ‘
F5016 Load inertia moment ratio ‘

Set the motor inertia moment and the load inertianent ratio.

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F5015 | Motor inertia moment 0-65kgnt 0.001k g P
F5016 |Load inertia moment ratio 1-200 multiple(s) 0.01 1
multiple

* Typical values have been entered for each motor medt

e An effective function during vector control (spesthtrol, torque control and position control).

e After the setting of load inertia moment raticg tommand can be controlled.

e Mechanical vibration may happen in case that tal linertia. moment ratio is large; therefore arinopin gain
should be adjusted.

e Please set motor unit value for motor rotatiomtine

e When load inertia moment can be ignored, thermineed to set the load inertia moment ratio.
e When driving cylinder and other loads with largeartia, please set the load inertia moment ratio.
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Vector Speed Control Function

The followings will describe the speed control ftior code of vector control (speed sensored anddspensorless).

F6001 Torque limiter (power running) ‘
F6003 Torque limiter (regeneration) ‘

The function to limit torque generated by motoridgrthe speed control of vector control (speed @@tsand speed
sensorless). The torque limiter in electric runnigagd regeneration running can be set separatelyn Eough

corresponding to the output current limit (F1704)M/f mode, the motor torque can be directly liditey vector

control mode.

Code No. Function Name Date Content RS:;::TI?O“ ';?g;%ré
F6001 | Torque limiter (power running) Mode A: 0-200% 0.1% 150%
Mode B: 3150% 120%
F6003 | Torque limiter (regeneration) Mode A: 0-200% 0.1% 100%
Mode B: 3150%

The setting value ratio related to rated torque.

The motor rated torque is calculated automaticatigording to motor capacity (set by F5001) anddapeed.

The torque limitergower running will limit the torque with a same direction toethraking direction.

The torque limiterregeneratiopwill limit the torque with a reverse direction tiee braking direction.

The setting ranges of torque limitgoyer running are different when selected by mode A (F1320+1) mode B
(F1320=2). (Refer to the above table.)

Note:

e According to the load difference, it may not be ale to accelerate or decelerate when the setting wirque limiter is too
small, please pay attention to this.

Reference parameter
F1001 (motor control mode selection)
F1320 (rated selection)
F5001 (motor poles, voltage and capacity)
F5004 (motor speed rating)
F6002 (torque limiter analog input functigrogver running)
F6004 (torque limiter analog input functiardeneratio))
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F6002 Torque limiter analog input function
(power running)

The function to change the torque limiter valuepawer running status with the analog input commahdontrol
circuit terminals VIF1, VIF2 and VIF3.

Setting Factory
Resolution| Presets

: F6001 1 0
: External analog VIF1 voltage (0-5V)
: External analog VIF1 voltage (0-10V or potentéiar)
: External analog VIF2 voltage (0-5V)
: External analog VIF2 voltage (0-10V or potenteiar)
: External analog VIF3 voltage (0-5V)
: External analog VIF3 voltage (0-10V or potentéiar)
: External analog VIF1 current-2DmA)
: External analog VIF2 current-2DmA)
: External analog VIF3 current-2DmA)

Code No. Function Name Date Content

F6002 | Torque limiter analog input
function (power running)

O©C O ~NOUBAWNEO

e When F6002=0, the torque limiter during power lingrwill use the value set by F6001.

e When F6002=1, 3, 5, the torque limiter values @wer running status are determined by input vahfesontrol
circuit terminals VIF1, VIF2 and VIF3 (0-5V).

e When F6002=2, 4, 6, the torque limiter values @wer running status are determined by input vabfesontrol
circuit terminals VIF1, VIF2 and VIF3 (0-10V) or mtiometer.

e When F6002=7, 8, 9, the torque limiter values @wer running status are determined by input vahfesontrol
circuit terminals VIF1, VIF2 and VIF3 (4-20mA).

Heavy load: 200%
Light load: 150%

Torque limiter
(power running)

0%
ov > 5V --+-F6002=1,3,5
OV Input value of control circuit terminals 10V ---F6002=2,4,6

Note 1: For torque limiter (power running) values correspording to control circuit terminal input signal, the change range
of mode A is 0-200%, the change range of mode B(s150%.
Note 2: This function is effective only when selected by thepeed control of vector control (F1001=2 or 3).

Reference parameter

F1001 (motor control mode selection)
F6001 (torque limiter (power running))
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F6004 Torque limiter analog input function
(regeneration)

The function to change the torque limiter valuediaking status with the analog input command afti@d circuit
terminals VIF1, VIF2 and VIF3.

Setting Factory
Resolution| Presets

: F6003 1 0
: External analog VIF1 voltage (0-5V)
: External analog VIF1 voltage (0-10V or potentater)
: External analog VIF2 voltage (0-5V)
: External analog VIF2 voltage (0-10V or potentater)
: External analog VIF3 voltage (0-5V)
: External analog VIF3 voltage (0-10V or potentéier)
: External analog VIF1 current-20mA)
: External analog VIF2 current-0mA)
: External analog VIF3 current-0mA)

Code No. Function Name Date Content

F6004 | Torque limiter analog input
function (regeneration)

O oo ~NOUMWNEFO

When F6004=0, the torque limiter during brakindl wée the value set by F6003.

When F6004=1, 3, 5, the torque limiter valuesiiaking status are set by input values of contraduii terminals
VIF1, VIF2 and VIF3 (0-5V).

When F6004=2, 4, 6, the torque limiter valuesiiaking status are set by input values of contraduii terminals
VIF1, VIF2 and VIF3 (0-10V) or potentiometer.

When F6004=7, 8, 9, the torque limiter valuesiiaking status are set by input values of contraduii terminals
VIF1, VIF2 and VIF3 (4-20mA).

100%

Torque limiter (brake)

0%
ov > 5v -+ +F6004=1,3,5
ov 10V ---F6004=2,4,6
4mA 20mA ---F6004=78,9

Input value of control circuit terminals VIF1, VIF2 & VIF3

Note 1: For torque limiter (brake) values corresponding tocontrol circuit terminal input signal, the change range is
0-100%.
Note 2: This function is effective only when selected by thgpeed control of vector control (F1001=2 or 3).

Reference parameter

F1001 (motor control mode selection)
F6003 (torque limiter (brake))
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F6005 Multiple for starting excitation current ‘

The function to set the starting excitation curri@ntector control mode (speed sensored and spaebdess).
Correspond to DC braking force in V/f mode duritarsip (F1114).

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F6005 | Multiple for starting excitation 0.1-2 multiple(s) (for applicable motor) 0.01 1
current multiple

e The factory presetting values are set to be egudl.0 multiple) the excitation current of correagding motor.
e When setting this function, please input the ratidue related to the motor excitation current. ¥Mam of 2
multiples)
Note 1: If excitation current is over-increased, there maye a shutdown because of over-current.
Note 2: When the braking force is not changed and the exation current ratio is enlarged, the current limiting function
will be enabled because of the over-current causdayy some reason

Reference parameter
F1001 (motor control mode selection)

SO Starting excitation time |

The function to set the starting excitation timevécttor control mode (speed sensored and speedriss).
Correspond to DC braking time in V/f mode duringrgtp (F1113).

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F6006 | Starting excitation time 0-10 second(s) (0 means no starting excitation) 0.1s ¥

% Typical values have been entered for each motoremod

e Set the connecting time for excitation currenttseE6005.
e When 0 is set, the braking function during stastilpbe disabled.
e Excitation will not be carried out during the $tgr of alarm auto resetting and restart after mstaeous-stop, it
will be changed into the startup of speed tracking.
Note: The setting value is interlocked with the séihgs of motor poles, voltage and capacity (F5001).herefore, when
F5001 is changed, F6006 will be automatically sei standard values according to F5001.

Reference parameter

F1001 (motor control mode selection)
F5001 (motor poles, voltage and capacity)

F6007 Multiple for braking excitation current |

The function to set the braking excitation currientector control mode (speed sensored and spesobess).
Correspond to DC braking force in V/f mode durihgitslown (F1114).

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F6007 | Multiple for braking excitation 0.1-2 multiple(s) (for applicable motor) 0.01 1
current multiple

e The factory presetting values are set to be egudl.0 multiple) the excitation current of correagding motor.
e When setting this function, please input the ratddue related to the motor excitation current. ¥Mam of 2
multiples)
Note 1: If excitation current is over-increased, there maybe a shutdown because of over-current.
Note 2: When the braking force is not changed and the exation current ratio is enlarged, the current limiting function
will be enabled because of the over-current causdxyy some reason.

Reference parameter
F1001 (motor control mode selection)
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SXNEI Braking excitation time ‘

The function to set the braking excitation timevéttor control mode (speed sensored and speedrigss3o
Correspond to DC braking time in V/f mode duringrgtp (F1113).

Setting Factory
Resolution| Presets
F6008 | Braking excitation time 0-10 second(s) (0 means no starting excitation) 0.1s P

¥ Typical values have been entered for each motoreiod

Code No. Function Name Date Content

e Set the connecting time for excitation currenttseE6006.
e When 0 is set, the braking function during stastilpbe disabled.
Note: The setting value is interlocked with the séihgs of motor poles, voltage and capacity (F5001Yherefore, when
F5001 is changed, F6008 will be automatically sei standard values according to F5001.

Reference parameter
F1001 (motor control mode selection)
F5001 (motor poles, voltage and capacity)

F6009 Current control gain compensation ‘

This function is to compensate the setting valdesuarent control gain during the speed controthia vector control
mode (speed sensored and speed sensorless). Tierdumot only can be used to adjust speed cogaml, but also
can be used when the motor vibration cannot beirgited.

Code No. Function Name Date Content Settmg Factory
Resolution Presets
F6009 Current control gain compensation 0.5-1.5 0.01 1

® The initial value of current control gain compensat(F6009) is 1. The gain will be controlled witle current
preset according to various motors.

® The current control gain is adjustable accordinthisettings in current control gain compensafidre variable
range is 0.5-1.5 multiples.

® During adjusting control gain and before using fhisction, please firstly make an adjustment witkexd control
gain (F6010 & F6011). When the adjustment of speedrol gain cannot improve the control performamptease
adjust this function.

Note 1: Optimum values have been set for current control ga according to different motors, the users cannotake a
direct change.
Note 2: When the limit value of current control gain compersation has been increased or decreased, the control
performance may become worse.

Reference parameter
F6010 (Speed control ASR proportional gain)
F6011 (Speed control ASR integral time)

F6010 Speed control ASR proportional gain ‘

The function to set the proportional gain of speedtrol (ASR) in vector control mode (speed sers@rd speed
sensorless).

Setting Factory
Resolution| Presets
F6010 Speed control ASR proportional gai01-150% 0.01% X

¥ Typical values have been entered for each motor med

Code No. Function Name Date Content

e Typical values applicable for the motor shouldsbefor factory presets.
e As the target for adjustment, please set 100%nfuior response 200rad/s.

Note 1: Besides this function code, the proportional gainfospeed control will change according to the settgs of motor
inertia. moment (F5015) and load inertia moment ratb. Therefore, when adjusting the motor response byhis
function, please set motor inertia moment to be e to actual load.

Note 2: When using the function of motor vibration reduction rate (F6014), the speed control proportional gairwill
automatically change according to the setting andhd conditions.
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Reference parameter
F1001 (motor control mode selection)
F5015 (motor inertia moment)
F5016 (load inertia moment ratio)
F6014 (motor vibration reduction rate)

F6011 Speed control ASR integral time ‘

The function to set integral time of speed contA®R) in vector control mode (speed sensored aaddspensorless).

Setting Factory
Resolution| Presets
F6011 | Speed control ASR integral time |0-20 second(s) 0.001s P

¥ Typical values have been entered for each motor med

Code No. Function Name Date Content

e When there is proportional control, motor speed generate static difference comparing to speedamd value,
therefore, please set this function code and agléhtiegral control.

e As the target for adjustment, increase the vajuglms by stage, then make sure the motor spabd same as the
command speed.

e When PC (P control signal) of multi-function inpterminal is ON, the integral time will be disabladd only
proportional gain is controlled.
Note: When integral time is becoming larger, the mimr may generate a vibration, therefore the value®f this function

cannot be set too large.

F6012 Speed detection filter cut-off frequency‘

The function to set the filter cut-off frequency @liminate high-frequency component) when the liee# speed signal
is interfered in vector control mode (speed serthore

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F6012 | Speed detection filter cut-off 0: No function 0.01Hz 0
frequency 0.01-500Hz

e This function is only effective in the control Wispeed sensored.
e The factory preset value is 0 (no function). Teedback speed will be used directly in the control.
e When the setting is beyond “0”, the high-frequercymponent in feedback speed value (higher tharoftut
frequency) will be filtered.
e When the motor vibration is large, set this fuoetio decrease the motor vibration.
Note: Since the use of this function will slow dowrthe motor response, please disable this functionnder normal
conditions.

F6013 Torque detection filter cut-off frequency |

The function to set the filter cut-off frequency (éliminate high-frequency component) when the liee# torque
signal is interfered in vector control mode (spsensored and speed sensorless).

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F6013 | Torque detection filter cut-off 0: No function 0.1Hz 0
frequency 0.1-5000Hz

e This function is applicable in the vector contnéth any one of speed sensored and speed sensorless

e The factory preset value is 0 (no function).

e When the setting is beyond “0”, the high-frequertmmponent in feedback torque value (higher thatrotfu

frequency) will be filtered.
e When the motor vibration is large, set this fuoetio decrease the motor vibration.
Note: Since the use of this function will slow down

the motor response, please disable this
function under normal conditions.
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F6014 Motor vibration reduction rate

F6015 Lower frequency limit for motor
vibration reduction function

F6016 Upper frequency limit for motor
vibration reduction function

The function to reduce motor vibration under theasions of vibration caused by mechanical sympiatéiration in
vector control mode (speed sensored and speedrie=s3o

Code No. Function Name Date Content Settlng Factory
Resolution| Presets
F6014 | Motor vibration reduction rate 0: No function 1 0
1: 75%
2: 50%
3: 25%
F6015 | Lower frequency limit for motor | 0-240Hz 0.01Hz 0
vibration reduction function
F6016 | Upper frequency limit for motor | 0-240Hz 0.01Hz 0
vibration reduction function

e The factory preset is F6014=0 (no function).

e When F6014 is set beyond 0, decrease the propattimin of speed control within the range 3fspeed command
frequency set inower frequency limit for motor vibration reductidonction (F6015) and upper frequency limit for ot
vibration reduction function (F6016).

e Motor vibration reduction rate is the reductioneraelated to speed control ASR proportional g&6009). The
motor vibration cannot be eliminated even when rdte is set to be 25%, please decrease the seftisgeed
control ASR proportional gain.

e Besides this function, the speed detection fiiiaction (F6012) or torque detection filter funeti¢F6013) can also
be used to adjust and reduce the motor vibration.

Examples of setting
When command frequency is 15Hz-25Hz mechanical syingic vibration,
F6014=1(75%)
F6015=15.00Hz
F6016=25.00Hz
Note: The setting of lower frequency limit for motor vibration reduction function must be carried out referring to the

settings of upper frequency limit for motor vibration reduction function. (When the setting exceeds éhsetting in
upper frequency limit, the setting will be invalid because of the inconsistent detection.)

Reference parameter

F1001 (motor control mode selection)
F6010 (speed control ASR proportional gain)
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SN Starting torque ‘
F6018 Starting torque duration time ‘

The function to separately set the starting torlymiting value during speed control in vector camtmode (speed
sensored and speed sensorless). This functioned when the motor cannot start because of thengedti torque
limiting value is low.

Code No. Function Name Date Content Settmg Factory
Resolution Presets
F6017 Starting torque 0-100% 0.1% 30
F6018 Starting torque duration time 0-6500 secgnd(s 0.1s 1
® The setting value of starting torque (F6017) iatéorrelated to rated torque.
® The torque limiting of starting torque is effectifrem startup to the starting torque duration ti{r6018).
® When starting torque duration time ends, the tomgiliebe limited according to the setting valuetamque limiter.
® When any one function code of F6017 or F6018 ids€&, the torque limiter is noneffective. The teeqwill be
limited from the startup according to the settiradure in torque limiter.
Speed command value - oooori e e :

: i Speed curve
+ Use starting torque as torque limiter

; i'. Normal torque limite
Torque limiter: ;- ovoeee e = e

s t=F6014 - — = ‘Torque limiter

:Actual torque

Note: If the starting torque is set too large, thenotor may accelerate rapidly. Therefore, please cafelly set the starting
torque.

Reference parameter
F1001 (motor control mode selection)
F6001 (torque limiter (power running))
F6003 (torque limiter (brake))
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S \ariable 2™ gain for speed control |
F6020 Frequency bottom of variable gain for speed control|

F6021 Frequency top of variable gain for speed control |

The function to vary speed control proportionaingatcording to speed command (frequency) duringpleed control
in vector control mode (speed sensored and spemmidess). When making a speed control with a laagge from
low speed to high speed, different speed contrivisgare required within low speed zone and higkegmone, at this
time this function can be used.

Code No. Function Name Date Content Settm_g Factory
Resolution Presets
F6019 Variable % gain for speed control 0: No variable gain funetio 0.01% 15
0.01-150%
F6020 Frequency bottom of variable gain for| 0-240Hz 0.01Hz 10
speed control
F6021 Frequency top of variable gain for spee@-240Hz 0.01Hz 30
control

® When variable %' gain for speed control is set to 0, the speedrabptoportional gain for the whole speed area is
the setting value of speed control ASR proportiayaah (F6010) and this value is fixed.

® When variable %' gain for speed control is not 0, the variable fiorc of speed control proportional gain is
effective.

® The speed command at the low speed side of vargdaed control proportional gain is set by freqydnattom
of variable gain for speed control (F6020).

® The speed command at the high speed side of varigdaled control proportional gain is set by fregyeop of
variable gain for speed control (F6021).

® When speed command (frequency) is smaller thamntier limiter in the speed area of F6020, the spmedrol
proportional gain will be set by F6010; it will Iset by F6019 when the peed command (frequencgyded than
inner limiter in the speed area of F6021.

® When command frequency is within the area of F6886 F6021, the speed control proportional gain ball
changed according to slope determined by the gettilues and frequency range of F6010 and F601®eo
change linear of speed command (frequency).

® Variable 2% gain for speed control (F6019) can set large ailsspeed control ASR proportional gain (F6010).

® When the setting of frequency top of variable gkin speed control (F6021) is smaller than the sgtif
frequency bottom of variable gain for speed contf@020) (F6028F6021), the speed control proportional gain
will be changed by stage with F6020 as the threshalue.

® The initial setting of speed control proportionalirg function is F6019=15%, F6020=10Hz and F6021-830H
During initial status, the speed control proporéibgain function is effective.

Use F6010 Gain line Use F6019
FE0N G =

When F6028F6021 ;
Variable by stage i When F6019=0,
i F6010 gain is fixed

F&010
F&020 FE021 —
(Bottom frequency (Top frequency) ~ Speed command
(frequency)
Note: Speed control integral gain has no relationsp with this function, it is fixed to be the settirg value of
F6011.

Reference parameter
F6010 (speed control ASR proportional gain)
F6011 (speed control ASR integral time)
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Torgue Control Function

The followings are descriptions of function codestbrque control (speed sensored and speed sessprl

F6101 Torque command selection ‘

The function to select the setting method of torggsmmand during torque control. During selectionraitor control
mode, it is effective when torque control is set@61=4 or 5).

Setting Factory
Resolution | Presets
F6101 | Torque command selection 1: Operation panel 1 1
: External analog VIF1 voltage (0-5V)

: External analog VIF1 voltage (0-10V or potentéier)
: External analog VIF2 voltage (0-5V)

: External analog VIF2 voltage (0-10V or potentater)
: External analog VIF3 voltage (0-5V)

: External analog VIF3 voltage (0-10V or potentater)
: External analog VIF1 current-2DmA)

: External analog VIF2 current-20mA)

10: External analog VIF3 current-@DmA)

Code No. Function Name Date Content

O© O ~NOOOTDWN

When F6101=1, it is the values set on operatioreb@6102).
When F6001=1, 3, 5, it will be set by the inputues of control circuit terminals VIF1, VIF2 & VIF®-5V).
When F6001=2, 4, 6, it will be set by the inputiues of control circuit terminals VIF1, VIF2 & VIF®-10V).
When F6001=7, 8, 9, it will be set by the inputiues of control circuit terminals VIF1, VIF2 & VIF@-20mA).
Note 1: Please use a potentiometer of over 0.3W and &k
Note 2: When torque command is set by potentiometer, pleaset gain torque command with a scope of about 10%6r the

actual torque command (F6108, F6110 and F6112).

Example) With the VIF1 input, when set with a pditemeter from 0 to 100%, please set F6108=110%.

Reference parameter

F1001 (Motor control mode selection)
F6102 (Torque command)

F6107 (Bias torque command VIF1)
F6108 (Gain torque command VIF1)
F6109 (Bias torque command VIF2)
F6110 (Gain torque command VIF2)
F6111 (Bias torque command VIF3)
F6112 (Gain torque command VIF3)

SIZI Torque command ‘

The function to set the torque command when selgaperation panel in torque command (F6101=1).

Setting Factory
Resolution| Presets
F6102 | Torque command Mode A: 0-+200.0% 0.1% 10

Mode B: 3+150.0%

Code No. Function Name Date Content

e The setting value is a ratio related to rateduerq
e The rated torque of the motor is automaticallakdted from motor capacity (set by F5001) anddrapeeed.
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When setting with a positive value, it will beaxdgue command of forward rotation or reverse brgkin
When setting with a negative value, it will beoagque command of forward braking or reverse rotatio
e The setting range of torque command is differehemvselected by mode A (F1320=1) and mode B (F13R0=

(Refer to the above table)
Note: If the torque command is too small becaugé@foad, it may cannot accelerate or decelePdgase pay attention to this.

Reference parameter
F1001 (motor control mode selection)
F1320 (specification selection)
F5001 (motor poles, voltage and capacity)
F5004 (motor speed rating)
F6101 (torque command selection)

F6103 Positive upper value of torque command ‘
F6104 Positive lower value of torque command ‘

F6105 Negative upper value of torque command ‘
F6106 Negative lower value of torque command ‘

The function to set the limit value for torque coamd value in torque control mode.

Code No. Function Name Date Content Setting Factory
Resolution| Presets
F6103 | Positive upper value of torque 20.0-200.0% 0.1% 100
command
F6104 | Positive lower value of torque 0-20.0% 0.1% 5
command
F6105 | Negative upper value of torque | 20.0-200.0% 0.1% 100
command
F6106 | Negative lower value of torque 0-20.0% 0.1% 5
command

e The setting value is ratio related to rated torque
e The following figure shows the actions of torquarenand limiter with this function.

Positive upper value
of torque command
F6103

o Use limit value of F6103

I

|

I

ITorque comman

" | + side

Positive lower value of |
torque command Use limit value of F6104l

F6104

0

Negative lower value
of torque command
F6106 |Use limit value of F6106

— side

I

I

Negative upper value I
of torque command |
1

I

F6105 " Use limit value of F6105
OV or 2.5V 5V or 5V ,10V or
4mA 12mA 20mA

Note 1: If the upper value of the torque limiter is too lage, the motor may accelerate rapidly, special attgion must be
paid when setting this upper value.

Note 2: When the lower value of the torque limiter is smakr than the torque at the load side, the inverter my be unable
to accelerate.
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F6107

F6108
F6109
F6110
F6111

F6112

When setting torque command through analog siginial function will set the torque with the torquememand value in
minimum analog signal (OV or 4 mA) (bias torque coamd value) and the torque command value in maximoahog

Bias torque command (VIF1)

Gain torque command (VIF1)

Bias torque command (VIF2)

Gain torque command (VIF2)

Bias torque command (VIF3)

Gain torque command (VIF3)

signal (5V or 10V or 20 mA) (gain torque commantlied.

Code No. Function Name Date Content RSettmg Factory
esolution| Presets
F6107 |Bias torque commandVIF1) 0-+200.0% (torque command of OV or 4mA 0.1% 0
F6108 |Gain torque commandVIF1) 0-+200.0% (torque command of 5V or 10V or 20mA  0.1% 100
F6109 |Bias torque commandVIF2) 0-+200.0% (torque command of OV or 4mA 0.1% 0
F6110 | Gain torque commandVIF2) 0-+200.0% (torque command of 5V or 10V or 20mA  0.1% 100
F6111 |Bias torque commandVIF3) 0-+200.0% (torque command of OV or 4mA 0.1% 0
F6112 |Gain torque commandVIF3) 0-+200.0% (torque command of 5V or 10V or 20mA  0.1% 100
e When selecting F6101=2, 3, 8 and using VIF1 teamiplease use F6107 and F6108 to make an adjustmen
e When selecting F6101=4, 5, 9 and using VIF2 teamiplease use F6109 and F6110 to make an adjustmen
e When selecting F6101=6, 7, 10 and using VIF3 teamiplease use F6111 and F6112 to make an adjuistme
e By using the setting of bias torque command and gaque command, a common analog torque commigmals

will be input by several inverters for proportiomgderation.

Example) Through analog signal VIF1 (0-10V), operatproportional operation with two inverters antbiue

e The torque command at forward and reverse rotaiibes can be set synchronously.

ratio of 1:2,

Select torque command F6101=2 (same foarid 2° inverter).
Setting of f'inverter: F6107=0% F6108=50%
Setting of 2 inverter: F6107=0% F6108=100%

Gain torque command (VIF1)

(2" inverter)

Gain torque command (VIF1)

(1% inverter)

Bias torque command (VIF1)
(1%tand 2'%)

N

ov VIF1 (F6101=2)

10v

Torque command of £ inverter

Example) When torque command is set with analogadigIF2 (4-20mA) and a range of +100%,
Select torque command: F6101=9.
Setting of bias and gain: F6109=100%, F6110=100%.
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Gain torque command (VIF2 )

7-3 Description of Functions

F6110=100%

Torque command

0%

Bias torque command (VIF2)

F6109=-100%
4mA

12mA 20mA

VIF2(F6101=9)

Note: Actual torque command value is the limiting @alue set by F61036106.

Reference parameter
F6101 (torque command selection)

F6113

The function to torque limit in constant power zone

Torque characteristics selection in
constant power zone

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F6113 | Torque characteristics selection in| 0: Constant torque constant power limit 1 0
constant power zone 1: Constant torque limit

During constant torque constant power limit, wheotor output (set by F5001) is fixed in constantvpp zone

(exceed the speed range of rated speed), the tooomand value will decrease automatically. (Facpoesets)
Rated speed (set by F5004) x motor torque = npmwaer: (fixed in constant power zone).

fixed torque command.

During constant torque limit, the torque commaril wot decrease, and will operate with a fixedjiee command.
During constant torque (speed range within rapesbd), if it is not set according to this functi@nwill run with a

According to the settings of this function, th&atienship between speed range and torque is shsviollows.

Motor torque

Torque constant limit (positive)

Tmax Torque constant limit (positive)

Constant-power torque li

Reverse braking

Constant-power torque limit

! Motor speed

—Nn ]
Reverse running

Constant-power torque limi

Constant-power zone

Constant torque range

I
| Nn
Forward braking

Constant-power torque limit

|
|
|
| Constariewer zone
|

Torque constant limit (negative)

Torgue constant limit (negative)
—Tmax

Nn: Rated speed (set by F5004)
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Note: When certain toque limit is selected (F611331since there is no possible of overload in constiapower zone, the
certain torque output limit must be set (F6113=0).
Reference parameter
F5001 (motor poles, voltage & capacity)
F5004 (motor speed rating)

F6114 Speed limit selection ‘

F6115 Speed limit value in torque control
(Forward run side)

F6116 Speed limit value in torque control
(Reverse run side)

The function to set speed limit value in torquetominmode (speed sensored and speed sensorless).

Code No. Function Name Date Content Setting Factory
Resolution| Presets
F6114 | Speed limit selection 0: Speed limit undésgeed frequency commard 1 1
1: Speed limit in function codes

F6115 | Speed limit value in torque control |0-8000rpm 1lrpm 1800
(Forward run side)

F6116 | Speed limit value in torque control |0-8000rpm 1rpm 1800
(Reverse run side)

e Carry out torque control within the speed rangebgethis function.

e When speed limit value is exceeded, switch thedpentrol using speed limit value as the command.

e When using F6114=0:1 speed frequency command thespeed control, the synchronized speed opkfiatn
speed frequency command will be used for speedraomt this case, the values should be set acegrth the
settings of 1 speed frequency setting selection (F1002).

Example) When the speed limit value is set withim $cope of 0-5V with the external analog VIF3 inpu
Speed limit selection: F6114=0.
1% speed frequency setting selection: F1002=6.

e When speed limit in function codes (F6114=1) i§ #ee speed limit value in torque control (forwanth side)
(F6115) and speed limit value in torque control/érse run side) (F6116) will be used for speedrobntVith the
default values, the setting of using function codesffective. The speed limit values in forware and reverse run
can be set separately. Also, when fixed speed Naiiie is required from the startup, please sdleetsettings
described here.

Example When speed control value in forward rue $sd1500rpm and the speed control value in revenseside
is -1000rpm,
Speed limit selection: F6114=1.
Setting of speed control value: F6115=1500rpm, BE1000rpm.

Torque
A Speed limit value in torque control
(forward run side) F6115=1500rpm

Torque command (positive)

Torque control

Speed control with speed limit value

-1000rpm Speed

>
Forward .y Reverse 1500r prm

Speed control
with speed limit value

Torque control
Torque command (negative)

Speed limit value in tqrque control
(reverse run sid® F6116=1000rpm
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Note 1: In torque control, since it is controlled by fixedtorque having no relationship with the speed, thepeed command
will be noneffective.

Note 2: In torque control, since the motor is acceleratedantinuously, the speed limit value must be set. Winemotor has
reached the limit value, it will switch to the speé control with speed limit value as the command vake.

Note 3: The speed limit value in torque control is the speedange calculated by upper frequency limit (F1007)Jower
frequency limit (F1008) and motor poles (F5001). Thefore, when speed is limited beyond the upper limiand the
lower limit, the upper frequency limit and the lowe frequency limit should also be changed. The uppefrequency

can select the & upper frequency limit (F1316) and &' upper frequency limit (F1317) through the switchiry
function of external terminals.

Reference parameter
F1002 (' speed frequency setting selection)
F1007 (upper frequency limit)
F1008 (lower frequency limit)
F1316 (2% upper frequency limit)
F1317 (3 upper frequency limit)

F6117 Torque control proportional gain

The function to set the torque control proportiogeih.

Setting Factory
Resolution| Presets
F6117 | Torque control proportional gain | 0.01-150% 0.01% X

*Typical values have been entered for each motor naiel.

Code No. Function Name Date Content

e In factory presets, the typical values suitabletfie motor must be set.
e As the adjustment target, the motor response 2009should be set as 100%.
Note: In motor control mode selection (F1001), thproportional gain is only effective when torque cotrol (F1001=4 or 5)

is selected. When speed control (F1001=2 or 3) islexted, it will be automatically changed through he speed
control proportional gain.

Reference parameter
F1001 (motor control mode selection)

F6118 Torque control integral time

The function to set the torque control integraleim

Code No. Function Name Date Content Settmg Factory
Resolution| Presets
F6118 | Torque control integral time 0-500ms 0.1ms 50

e Only in proportional control, the motor torque vgienerate static difference to the torque commaatde, therefore,
this function code must be set together with thegral control.

e The approximate adjustment scope is 1ms per stap the default value, make sure that the motogueris
consistent with the command torque.

Note: When prolonging the integral time, the motormay generate vibration, therefore the setting valuef this function
should not be too large.

- 227 -




7-3 Description of Functions

SXINA Starting torque ‘
F6018 Starting torque duration time ‘

F6119 Lower torque limit value in speed
limiting

This function is used to separately set the sgnarque command value for torque control in vectontrol mode
(speed sensored and speed sensorless). It isuskd occasions when the motor cannot start bedheseommand
value is too small. Furthermore, it can set thedoworque limit value (as the speed limit valuep{E9) in speed
limiting. However, the starting torque (F6017) astdrting torque duration time (F6018) will share game function
code in speed control.

Code No. Function Name Date Content Settmg Factory
Resolution Presets
F6017 Starting torque 0-100% 0.1% 30
F6018 Starting torque duration time 0-6500 secgnd(s 0.1s 1
F6119 Lower torque limit value in speed limiting 0-100% 0.1% 30

® The starting torque setting value (F6017) is aratlated to rated torque.

® \When torque control is started at the status ofomstop or low-speed running below 20Hz, it will éffective
from the beginning to starting torque duration tigk&018). However, when it is started during thetus of
high-speed running (20Hz and above), the torqué vl controlled according to the normal torque camch
value even when the starting torque setting iscéffe.

® During running with starting torque, the startimggue setting value will become into torque commesh@n the
torque is smaller than the starting torque settialgie. But during running of starting torque, toegue will be
controlled according to the torque command valuemtorque command value is larger than startinguier

® After the starting torque duration time is finishéide torque will be controlled according to themtwand value.
During this time, the torque command value is difeceven when the command value is smaller tharsétting
value of starting torque.

® When any function code of F6017 or F6018 is sed,tthe starting torque is noneffective. The torqukk be
controlled according to the torque command valoenfthe beginning of the operation.

® During torque control mode (F1001=4 or 5) and heesl is controlled by speed limit value, the sgtiof F6119
will be used for torque control when torque commaablie is smaller than the settings of F6119. Guifyr the
torque command value will become into the torquetlvalue in speed control.

® In the torque control when speed limit value is re@tched, the setting value of F6119 is noneffectiie torque
command can be set from the beginning of 0%.

® During running with starting torque, the lower toeqlimit value in speed limiting (F6119) is effectias the
torque limit value when speed limiting value isdi$er speed control.

® \When speed control is not stable in the speeditigitvith the initialized value, please enlarge sk#ing values of
F6119.

T ol Speed control

Starting torque mode : orque contro : using speed limit value
- ; g torq - g sp

Speed lIMIt ValUE  x- s e oo e e e :

Speed curve

FG119
F&017 + Torque command = F6017 H Torque limit value = F6119
Control according to torque command(F6119 will prevail even under
Torque command |77 T e s e ' ' starting torque mode)

0= t=Fa0 2

Note 1: If the setting value of starting torque is set todarge, the motor may accelerate rapidly. Thereforeplease set the
starting torque carefully.

Note 2: If the lower torque limit in speed limiting (F6119) is too small, the speed control under speed limitg§ may be
unstable. Therefore, sufficient allowance must be mained for the setting value.
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PG Sensor Function

Please refer to the follows for basic setting fioret of motor speed and position controls throlmghuse of PG sensor.

F8108 PG pulse multiplication value ‘
F8109 PG output formation selection ‘
F8110 Position control gain ‘

F8122 Number of PG pulses
F8125 PG pulse A-B polarity reversal

Setting Factory

Code No. Function Name Date Content :
Resolution| Presets
F8108 | PG pulse multiplication value %1 1 3
2: X2
3: X4
F8109 | PG output formation selection 1: Correspontbngpen collector PG 1 1

2: Corresponding to open collector PG (optional)
3: Corresponding to bus driver PG (optional)

F8110 | Position control gain 0.1-50rad/s 0.1lrad/s 1
F8122 | Number of PG pulsed 20-2048 pulse(s) 1 pulse 1000
F8125 | PG pulse A-B polarity reversal 0: No function 1 0

1: Polarity reversal

When controlling the speed, torque or position whk PG sensor, please make the basic settingsdaugdo the
following sequences.

Sequence Flow of Basic Function Setting for PG Sears

Sequence 1
Setting of motor poles, voltage and capacitf F5001D

)

Sequence 2
Selection of motor control mode(F100D

v

Sequence 3
Selection of input method of PG sensor signal F8109)

v

Sequence 4
Setting of number of PG pulses(F8122)

v

Sequence 5
Setting of PG pulse multiplication value (F8108)

v

Sequence 6
Setting of PG pulse A-B polarity reversal (F8125)

Sequence 7
Setting of control gain

Sequence 1: Setting of motor poles, voltage apdaity (F5001).
Please set the poles, voltage and capacity famtiter in use.
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Example) In case of a motor with 4 poles, 380V armkw
Please set F5001=44 3.7

Note: If the settings of the motor and F5001 are ri@ppropriate, the speed control or position controwill not be carried
out correctly. Please set suitable values in F5001.

Sequence 2: Selection of motor control mode (F1001)
The setting of operation mode for speed controgjue control or position control with PG sensor.
Example) According to the selected control modeagé make the following settings with function c6d€01.
F1001=3: speed control (vector control of speeda@gn
F1001=5: torque control (vector control of speetsse)
F1001=6: position control (vector control of speetsor)

Sequence 3: Selection of input method for PG sesigoal (F8109)
Please select the PG sensor signal used by F81®®@yBut formation selection). The followings are
specifications for PG sensors corresponding to eatting value.

F8109 Specification
1 Open collector output (power voltage 24V) Voltageput signal-phase, two-phase (voltage output) 24V
2 Open collector output (active voltage 24V, 12\flt¥ge output signal-phase, two-phase (voltage uapitp
24V, 12V)
3 Bus driver output

% The max. input pulse frequency will be 491.52KHany mode.

Note 1:The standard PG signal input will be open collectogush-pull, the power supply will only correspond toPG sensor
of 24V. When using PG sensors beyond the specifizat described here, options must be prepared adddnally
(SC-PG).

Note 2:If the function code contents and terminal connectins are different, “OCx” (over-current) and other alarms may
happen.

Sequence 4: Setting of number of PG pulses (F8122)
Please set the number of pulses per revolutiothtoPG sensor used in F8122 (number of PG pulses).
It can be set within the scope of 20-2048 puldesctory preset is 1000 pulses)

Example) When the number of PG pulses is 512PPR,
Please set F8122=512.

Note: If the number of PG pulses is set falsely, ¢hcorrect control will not be able to be carried oti The following table
shows the examples of actions during false setting.

Example for false setting of number of PG pulses Rotating speed
(when number of PG pulses is 1000 PPR)
1000 PPR>500PPR Stable when the speed is lower than comsyzeet]
1000 PPR>2000PPR Stable when the speed is higher than cochspaed
(use upper frequency limit F1007 to ensure staljle)

Sequence 5: Setting of PG pulse multiplication @gk8108)
Set the PG pulse multiplication value. Through thédting, the pulse count per revolution will be
multiplied by using the setting of multiplicatiomlue, therefore improving the control precision.
Example) In case of a setting with 4 multiplicagon
F8108=3 (using the default setting)
Note 1: When using a setting with 4 multiplications, pleae be sure to input the two phases of phase A antagse B.
Note 2: Even when the multiplication is changed, the motospeed will not be changed. Please set the pulsemher on the
encoder equal to the pulse number of F8122.
Note 3: Since the setting value of F8122 x multiplicatiorvalue of F8108 is not the pulse number on the erder, special
attentions must be paid. (F8122 and F8108 are diffent functions). For example, when using an encodesf 1000
PPR, please set F8122=1000. The setting of F8122=80d F8108 will influence the normal operation.
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Sequence6  Setting of PG pulse A-B polarity reversal (F8125)
During connections of PG input terminal, the relaship between rotating direction and phase
A/B must be connected as the following figure.

| PG = | oad side}~— lmﬂ — PG |

Motor side
PG signal Phase A& B

INV

-

PG signal Phase A & B at load side

-
-

@ Inverter forward command and PG pulse phase diffeence.
Phase A | | | | | \
Phase B
| | | \ | |

>l

® Inverter reverse command and PG pulse phase diffence.
Phase A | | |
Phase B

Phase A 90° phase lead

|
-;! < Phase A 90° phase lag

In case of forward command: To phase B, phase9@igphase lead.
In case of reverse command: To phase B, phas®®iphase lag.

The function of PG pulse A-B polarity reversal (B8} is used to switch the signal rather than chahge
wiring in case that the relationship between thatiog direction and phase A/B is reversed aftemeating
the PG sensor signal wiring.
Note 1: With this function, the speed can be controlled whout changing the connection of phase A and phase B
possible, please use this function based on the m®t connection of phase A and phase B.
Note 2: When using the functions of zero-servo (F8119) ambsition control, disable the function of PG pulsé-B polarity
reversal (F8125=0). If this function is enabled, b control will not be exact.

Sequence 7: Setting of control gain

e Setting of control gain during speed control ASR
Example) When control response of proportional g@B0rad/s and the integral time is 100ms,
Speed control ASR proportional gain: F6010=25% (286 at 100%)
Speed control ASR integral time: F6011=0.100s (1€)0m
Note: The initialized value of speed control ASR prportional gain varies according to the different seings of
motor category is F5001. Even standard motor gain iset, there still may be large gain for different motors.
Therefore, when initially running the motor, pleaseadjust the speed control ASR proportional gain.

e Setting of control gain during position control
Example) When control response of position corgesh is set with 20rad/s, speed control ASR propoat
gain is set with 100rad/s and integral time isvgét 100ms,
Position control gain: F8110=20rad/s
Speed control ASR proportional gain: F6010=50% (286 at 100%)
Speed control ASR integral time: F6011=0.100s (1€£)0m
Note1: The initialized value of position control gain isset by 1 rad/s, however, according to different mats, too
large gain may still happen. Therefore, please adjtishe speed control ASR proportional gain during irtial
running of the motor.
Note 2: If the setting of speed control gain is too largeover adjustment may happen on target position, threfore,
please adjust the gain while observing the motor tation and the motor current.
Note3: In case there is a vibration during motor rotating, please set speed control ASR integral time to @
smaller than the current value. When setting to “47 (P control signal, PC) through multi-function input
terminals, the speed control can be treated as proptional control for input signal.

Reference parameter

F1001 (motor control mode selection)
F1414-F1421 (selection of input terminal DI1-DI8)
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F5001 (motor poles, voltage and capacity)
F6010 (speed control ASR proportional gain)
F6011 (speed control ARS integral time)

F811¢ Zero-servo control function selectiol ‘

F812( Zero speel ‘
F811¢ Zero speed servo complete widi ‘

In speed control (with sensor) mode (F1001=3), filmtion can carry out the zero speed commandaiowhen the
motor is stopped.

Code No. Function Name Date Content Settlng Factory Presets
Resolution
0: Inactive
£8119 Zero-.servo coqtrol 1 Act!ve . 1 0
function selection 2: Switching zero-servo on
external terminal (P0)
F8120 Zero speed 1-3000rpm 1rpm 30
F8121 fv‘f(;fhse”o complete | 5 16000 pulse(s) 1 pulse 10

The followings are setting sequences of zero-skmotion.
Sequence 1: Setting of selection of zero-servorobfunction (F8119)
Please set F8119 according to the zero-seode in use.
When F8119=0 (inactive, factory preset):
No zero-servo function. (Normal motor will stop)

When F8119=1 (active):

After the run command is OFF, it will switch int@gition control mode when the speed decelerat@s to

(set by F8120) and carry out stop action. Wheninghnommand (FR, RR) is ON, it will run in the spgee

control mode again. (The inverter will keep runnengen in zero-speed status)

*When direction is switched during signal switchispgeed tracking in reverse run and other actidmes, t
zero-servo function will not work and keep running.

*When the speed is bellow zero, the zero-servo fometill not work even though the running command
is input (standby status).

When F8119=2 (zero-servo switching on external teain(PO)):

Send zero speed command (P0O) to multi-function iteahDI1-DI8 (F1414-F1421): set data = 57, the

multi-function input terminal will become the extat zero-servo command terminal. When PO termmal i

ON and the speed is below zero (F8120), it willtstviinto zero-servo action. Furthermore, when PO

terminal is ON, turn ON the inverter running sigreaid the zero-servo will be carried out.

*XWhen direction is switched during signal switchisgeed tracking in reverse run and other actidmes, t
zero-servo action will be carried out bellow zefrthe PO terminal is ON. When switching the running
direction, please turn the PO terminal OFF.

Note: When completely stopping inverter from zero peed status (gate OFF), please turn the MBS termihaf (multi-function
input terminal function set to “5”) idle-run stoppi ng terminal on the main control panel to ON.

Sequence 2: Setting of zero speed (F8120)
Set the speed when starting zero speedatdntrF8120, the unit is rpm, minimum scope is 1rpnd the
maximum value is 3000rpm.
Example) When carrying out zero speed control bel6wpm,
F8120=10rpm
Note: Attentions must be paid that during zero-sere (speed) switching in high-speed rotation; it magause over-current &
over-voltage and result in the shutdown alarm of th inverter. Please set the zero-speed setting imigpeed as possible.

Sequence 3: Setting of zero servo complete widBi ZE)
When the position deviation is smaller than theugatpecified in F8121, the zero-servo completeasign
will be output. The zero-servo complete signal wdk be output when the inverter is in absolut gtate
& OFF) status.
Example) When multi-function output termiiaD?2 is set to the zero-servo complete signal tonglete
width of 20 pulses,
F1510 (output terminal DO2 selection) =31
F8121=20 pulses
Note: If the complete width is reduced, the complet signal ON/FF superposition may happen. Thereforeectain width must
be specified when setting the width value.
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(1) Example 1 of zero-servo action: F8119=1 (zenws switching under zero speed)
When stop command is ON and the speed is deceletateero speed (F8120), please switch to postantrol
mode and carry out stop actions. When restarteld avitin command (FR, RR) ON, it will run again witle speed
control mode.

FR  OFF | on OFF
RR OFF ON OFF
MBS OFF ON

Motor speed waveform: ,
Zero speed; \ Gate OFF
Reverse
Motor / \ AL \
Speed control Position contro Speed control Position controlSpeed control
control mode \ p v v

Zero-servo complete widtH]* Positioning complete range

Position deviation

Zero-servo complete widt

Gate ON signal OFF | ON OFF

Zero-servo completéFF OFF

Positioning completéDFF | OFF

Note 1. When stopping the inverter completely from zero sped status, please set the idle-run terminals (MBSf
multi-function terminals on main control panel to ON.

Note 2: Please note that when switching the zero-servo (gm under high-speed rotation, there may be an ovaurrent or
over-voltage causing an inverter shutdown alarm. Wan switching from speed control to position contrgl please
carry out this action under low speed as possible.

Note 3: When inputting command pulse during zero-servo, runthe inverters with a position control mode accordig to the
input pulse. (An optional board of SC-PG is requirel for command pulse inputting)

* For positioning complete signal and positioningnptete width, please refer to the following positicontrol
function.
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(2) Example 2 of zero-servo action: F8119=2 (zenws switching by external terminal (PO))
Only when PO is ON and the speed is bellow zeredset by F8120), the zero-servo function is &ffec When
running command (FR, RR) is ON, the action willmaily be speed control if PO signal is off.

FR  OFF ON OFF
RR  OFF ; : ON OFF [ov_ JoFF
MBS OFF | m
PO  OFF é | on : [ oFF E | on g E

Forward run

Zero speed

Zero speedé

9]
=4
)
o
T
T

Reverse run i

Motor T M
: Speed control Position contro Speed control
control mode i\ Fr

! Zero-servo complete widt

iZero-servo complete widtl

Positioning complete rangg !
Position deviation i

Positioning complete rangef

Gate ON signal OFF | ON OF_F ON OFF
Zero-servo complet®FF OFF ON OFF

Positioning completddFF || | ON IOFF I ON

Note 1: When stopping the inverter completely from zero sped status (gate OFF), please set the idle-run termals (MBS) of
multi-function terminals on main control panel to ON under the OFF status of running signal. Furthermaee, when
running signal is OFF, the inverter can also be sfped completely (gate OFF).

Note 2: Even though the inverter is completely stopped (gat®FF status), the position deviation will be cumulted in the
position control action when PO terminal is ON.

Note 3: When inputting command pulse during zero-servo, runthe inverters with a position control mode accordig to the
input pulse. (An optional board of SC-PG is requirel for command pulse inputting)

Note 4: Please note that when switching the zero-servo (|1 under high-speed rotation, there may be an ovaurrent or
over-voltage causing an inverter shutdown alarm. Wan switching from speed control to position contrgl please
carry out this action under low speed as possible.

* For positioning complete signal and positioningnptete width, please refer to the following positicontrol
function.
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F8126 Speed control ASR proportional gain
in zero-servo

This function is used to set the speed control @rignal gain in zero-servo running. It is used whentrolling with
gain which is different from the speed control gaimotor running.

Code No. Function Name Date Content Settlng Factory
Resolution Presets
F8126 Speed control ASR proportional gain in 0: Act according to the set value o 0.01% 15
Zero-servo F6010
0.01-150%

The initialized value of speed control ASR propmmtl gain in zero-servo is 15% (30rad/s).

When F8126 setting is not 0, please refer to tktngs of F8126 for speed control proportional gaizero-servo.
When F8126 setting is 0, please refer to the gmtof F6010 even for the speed control proportigyah in
Zero-servo.

Note: The speed control integral gain has no relatisship with this function, it is a fixed value set g F6011.
Reference parameter

F6010 (speed control ASR proportional gain)
F6011 (speed control ASR integral time)
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Position Function Control

The followings are functions required for positioontrol. An optional board (SC-PG) should be camfegl for the
position control of pulse command. Please refénéainstructions of optional board for details.

Point to point control position limiter ‘
Point to point control ‘
Deviation counter clear mode |
Number of pulses within 1 mm ‘
Point to point control command ‘

The function of point to point control is a funatito run according to the number of pulses evermvthere is no pulse
command.

. Setting Factory
Code No. Function Name Date Content Resolution Presets
Fg101 | Pointto point control position 1-32767mm 1mm 32767
limiter
. . 1: Integer
F8102 Point to point control . . 2: 1 digit after decimal point is effective 1 1
Effective number of bits (unit=mm) .’ .= . S .
3: 2 digits after decimal point is effective
F8107 Deviation counter clear mode 1 Lgv_el operation . 1 2
2: Rising edge operation
I 0: Number of pulse is specified with F8115
F8114 Number of pulses within 1 mm 1-32767 pulse(s) 1 pulse 0
0: No function 1 pulse
F8115 Point to point control command | 1-32767 pulse(s)*1) 0.01/0.1/2mm 0
0.01-32767mmig 1) (%1)

% 1: The data content and setting resolution of F&ddfzend on the settings of F8114 and F8102, thewfirlg table
shows the variation.

Fella F8102 Datz8c%nient Setting ??1(31§olution
0 Overall 2i3’\£c;(fsu7nsltj|c;ré(3) 1 pulse
1 (integer) gigl\éc;égr:ﬁ:;on 1mm
Beyond 0 2 (1 digit after decimal point is effective) 81N§2f$gc7t:gnm 0.1mm
3 (2 digits after decimal point is effective 830’\1?3f;??70nr:m 0.01mm

The following is the setting sequence for poinptint function.

Sequence 1: Setting of point to point control comch@=8102, F8115)
Set the point to point control position commande Bletting range is variable according to the coation
with F8102 Effective number of bits in point to point contgmsition).

+ When F8115=0: No point to point control function

+ When F8115 setting is not 0: the range will vargaading to the values of F8114 and F8102. Pledse i@

the above table.

*During the setting of control command is not 0,agke set the initialization value in F8115 when ttipg
the deviation counter clearing signal (CCL). Whepuitting the deviation counter reverse clearingaig
please set the initialization value in F8115 witimeggative. Then the deviation counter connectethéo
power supply will be cleared.

X The deviation counter is a counter to count thaalmns of command pulse and PG feedback pulse.nwhe
inputting the command pulse, an optional board P$&)-must be configured additionally.
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Note: Set F8115 with a positive number. However, veém CCL is ON, it is a forward run; when RCCL is ON, it will be reverse
run. During reverse running (set RCCL to ON), the stting value for the deviation counter in F8115 i negative.

Sequence 2: Setting of number of pulses within 1(r&114)
When F8114=0:
The command value of F8115 will be set as the nurabpulses. If only the position of the motor rotia
will be controlled, please select this one.
When F8114 is not O:
Please set the output number of pulses for theated object within 1mm. This setting is applicalibr
a linear movement of the controlled object.

Sequence 3: Setting of point to point control posi{F8101)
Use this setting when limiting the movemenstaiice. The adjustable range of this limit value is
1-32767mm.

Note: When the limit value is smaller than the comrand value set by F8115, this limit value will previk

Sequence 4: Setting déviation counter clear mode (F8107)
Select the action for the deviation countearing signal (CCL, RCCL).
When F8107=0: level operation (the deviation counti## always be cleared when terminal is ON)
When F8107=1: edge operation (the deviation cousilébe cleared once when the terminal is ON)
Note: In order to eliminate the movement error caued by the width of reset pulse, please use the edgmeration as possible.

According to the above descriptions, please refdhé following table for the setting range anditliof the function
codes related to point to point control.

F8102: point to point =1(1mm) =2(0.1mm) =3(0.01mm)

control Setting Resolution

Position control range 1-32767mm 0.1-3276.7mm 0.01-327.67mm
Number of pulses within 1073676289 pulses 107367628 pulses 10736762 pulses

the maximum distance
when the maximum
number of pulses is set in

F8114
F8114: Limit for number Must be smaller than Must be smaller than 3276 Must be smaller than 327
of pulses within 1mm 32767 within 1mm within 0.1mm within 0.01mm

With this function, the controlled object can als® moved to the position set by function code with® command
pulse. After the movement, the deviation counteaghg signal (CCL, RCCL) will be input through thmulti-function
input terminals to move a same distance. The atiloming point to point control are as follows.
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FR OFF ON OFF ON
CCL  OFF YON |
RCCL OFF YON

Positioning complete range

\
Position deviation N
Gate ON signal OFF [ON OFF ON
Servo command  OFF | ON OFF ON
Positioning complete OFF [ON 1 _r OFF | || |oN

Note: The forward run (run) and reverse run (RP) camot be distinguished during the position control mde. The CCL will
be forward run and the RCCL will be reverse run eve when RR is set ON.

F8103 Simple Backlash calibration ‘

This function is used to compensate the gear affiggtsition control mode.

Code No. Function Name Date Content Settlng Factory
Resolution Presets
F8103 Simple Backlash calibration0-+5000 pulse(s) 1 pulse 0

The function is effective under the following cotigins.

Condition 1: The initialization value of deviatisounter switches from positive to negative
Carry out one addition/reduction for the settingueaof F8103
Example) When the initialization value switchesfir@d00 to -300,
F8103=1000: the initialization value of the dewaticounter =-300+1000=700
F8103=-500: the initialization value of the deviéaticounter =-300-500=-800

Condition 2: The initialization value of deviatieounter switches from negative to positive
Carry out one addition/reduction after reversing ¢igns for the setting value of F8103
Example) When the initialization value switchesfre400 to 200,
F8103=500: the initialization value of the deviaticounter =200-500=-300
F8103=-200: the initialization value of the dewisticounter =200+200=400

Condition 3: When the polarity of the deviation nter doesn't change,
The addition/reduction is not required for theisgtof F8103.
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Note 1: The compensation is limited for only once running. &er the running is completed, the compensation wlilbe cleared
before entering zero-servo or stop status. A new ogensation will be implemented in the next runningaction.

Note 2: After the simple offset compensation value is sethe operation panel will display the position (mm)when the run
direction is opposite to the last command directionand it is also different from the detecting posibn which is
displayed normally.

F8111 Positioning complete width ‘

During position control, the range value for outptipositioning complete signal will be specified the number of
feedback pulses.

Code No. Function Name Date Content Settlng Factory
Resolution Presets
F8111 Positioning complete width 0-32767 pulses 1 pulse 100

eWhen the position deviation value is smaller thiae $etting value in F8111, a positioning complégma will be

output.
Note: If the positioning complete range is reducedhere may be a repetition of ON/OFF for positionig complete signal.
Therefore, the range must be set correctly.

* The operation panel is interlocked with the positng complete signal and will displégf‘a.

F8112 Error level limit

For position control mode and zero-servo functiafigr setting of this function, the position deigat counter ?:—;
abnormal (PGEr) alarm (display’CEr ) will shutdown the equipment when the positionidgen exceeds the error ]
level limit. o
Code No. Function Name Date Content Settmg Factory
Resolution Presets
F8112 Error level limit 0-1000 (setting value =1000 pulses 1 100

® When position deviation exceeds the setting vaind=8112, it will displayF'l':lEl’ and the inverter will alarm
and shutdown.

® The setting range is adjustable between 0-1008fets as 1000PG pulses.

® When F8112=0 is set, the over-error alarm is newoffe.

Note 1: Release the alarm only after the motor is shutdown.

Note 2: When motor speed exceeds the detectable range, tdenormal (PGEr) alarm may also occur on the deviatin counter.

Note 3: During re-running, if the abnormal alarm has been epeated for several times, please input the deviati counter

clearing signal and then release the alarm.

F8113 Quick acceleration/deceleration for
position control

This function is used when the setting value ofitpms control gain is small, it is also used to rede the target
position quickly.

Code No. Function Name Date Content Settmg Factory
Resolution Presets
F8113 Quick e_u_:celeratlon/deceleratlo n 0 Disabled 1 1
for position control 1: Enabled

® 1: When “Enabled” is set, the speed variation (Bcedon/deceleration slope) for position controlav speed
will be controlled by quick acceleration/decelevatfunction (initial setting).

® |n order to avoid alarm and shutdown, the speethtian can also be adjusted with this function ewdren the
position control gain is set very small, therefensuring the smooth start and stop.

Reference parameter

F8110 (position control gain)
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7-4  Serial Communication Function

7-4-1 Outline

The serial communication function is an interfdoaction that controls the inverter using seriansils from a
computer. It can control inverter start/stop, fregey setting, operation status monitoring and fonctode reading
& setting.

An RS485 communication interface is embedded @& itiverter. With this interface, the computer camtool
multiple inverters.

The communication mode is RS485, SANKEN protocal Modbus-RTU protocol can be used for RS485.

The Modbus communication is composed with a mastenputer (PLC or PC) and up to 254 lower computers
(248-254 are reserved.)

In SANKEN protocol of RS485, one master computet ap to 32 inverters can be connected.
The followings are communication specifications.

Electrical characteristic RS485 Communication
Communication SANKEN protocol Modbus-RTU protocol
provision
Communication form Bus form of 4-wire/2-wire
(RS485 standard
Transmission distance Total extension 500m
Terminal resistance must be connected
Number of connections Up to 32 Up to 247*Note
Connection cable Shielded Twisted-Pair is recommended

Communication mode Full duplex communication/Half duplex communicationf
Communication speed Selectable 57600/38400/19200/9600/4800/2400/1200D

[bps]
Synchronization mode Synchronization of start/stop
Data form ASCII or BINARY BINARY
Data length 8bit
Stop digit Selectable 1bit or 2bit
Parity check Yes (even, odd No Selectable
Error correction Data and correction CRC correction
Message| ASCII Selectable CR-LF/CR No
end code| g NARY No

Note: SANKEN protocol is the dedicated protocol usety our company (F4005=1).
*Note: When the number exceeds 32, a relay must hestalled.
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7-4-2 Terminal functions and wiring

(1) Terminal functions
@O RS485 communication interface (one inverter)

RDA :: : :—
RDB —_
SDA

SDB D<:><

SG

Computer Inverter No. 1

@ RS485 communication interface (multiple inverters)

RDA
an [ XX
SDA

SG

Computer Inverter No. 1 Inverter No. 2 Inverter No. n

*1 For the farthest inverter from the computer,téreninal resistance switch SW2 should be set to ON.
@ For 2-wire connection

When 2-wire connection is used in the computer,cthrenection (ON) of switch SW3 on the control pacesh
fulfill the 2-wire communication.

Computer
X1+

Bram EAY
Transmit * o

ﬁ— SW3

RX1+

Receive RX1-

Inverter

—O—

SG SG

Note: At the computer side, receiving status is ested beyond the transmission. During the program degning of the
computer, please prevent the receiving of communitian signal during the transmission status.
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7-4-3

(1) Setting of serial communication use

Inverter operation and related function codesetting by serial communication

. . Serial communication
Serial Operation
communication of operator Function code Operation Frequency Description
F4005 setti I .
setling pane Reference Set Start Stop Display Set
0: No function Serial
Enabled Disabled| Disabled| Disabled| Disabled | Disabled | Disabled| communication
cannot be used.
1: Communication of Enabled Enabled| Operation panel can
dedicated protocol Enabled Enabled | Enabled 1 Enabled| Enabled %2 be used at the samd
time.
2: Modbus-RTU Enabled Enabled
protocol Enabled Enabled | Enabled 1 Enabled| Enabled %2

*1: Set F1101=3 for operation by serial communicatio
*2: Set F1002=22 for frequency setting by serial camunication.

(2) Setting of function codes related to the corapand serial communication

Code Description
F4001 Message checksum
Select whether to add a checksum to a communicat&Egsage.
0: No
1: Yes (Factory preset)
F4003 Selection of Pull-up/dowrpk 1
Select pull-up/down for the RS485 communicatioludir
0: No (Factory preset)
1: Yes
F4004 Communication response time
Set a communication response time.
1-6000ms (Factory preset =10ms)
F4005 Serial communication
Select a serial communication.
0: No function (Factory preset)
1: Communication with dedicated protocol
2: Modbus communication
F4006 Inverter No.
Set the inverter number (Factory preset = 1)
- Please set value of 1-32 by a communication thighdedicated protocol.
- Please set value 1-247 by a Modbus communication.
Please set a number which is not the same withr gthmbers, otherwise, the inverter may not wprk
normally.
The inverters need not be numbered sequentially.
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F4007 Communication speed

Set a communication speed
1: 1200bps
2: 2400bps

: 4800bps

: 9600bps

: 19200bps

: 38400bps

: 57600bps

~NoO oA W

F4008 Parity bit

Set a parity bit.
0: None
1: Odd (Factory preset)
2: Even

F4009 Stop bit

Set a stop bit.
1: 1 bit (Factory preset)
2: 2 bits

F4010 End code
Set an end code.
0: CR+LF (Factory preset)
1: CR
% No end code for BINARY and Modbus communication

F4011 Specified command INV response selection

Prevent the inverter from sending response message specified command message at PC side.
0: Sent (Factory preset)
1: Not sent (Error response sent)
2: Not sent (Error response not sent)

F4101 Modbus communication timeout setting

Set a Modbus communication timeout
0: No function (Factory preset)
0.01-600s

F4102 Modbus communication timeout action

Set a Modbus communication timeout action.
0: keep the status (Factory preset)
1. Stop alarm

Note: Do not set a communication-related function ade during communication, otherwise, the function ray be
noneffective.

%1: Set the output of the RS485 communication interface high impedance when not used for data transmigm. To
prevent unstable output or malfunctioning, please et the pull-up/down function code (F4003=1) when no
pull-up/down is embedded in the RS485 communicationinterface circuit to maintain a safe circuit at lov
impedance.
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Pull-down resistor

RS485 receiving circuit

Pull-up resisto

RS485 interface circuit
at computer side

RS485 transmitting circuit

RS485 transmission line

Terminal resistor

A

|

% \Occasions with 2-wire connection

7-4-4 Communication with dedicated protocol (SANKENcommunication protocol)

(1) List of command code (OP)

The followings are command codes in communicat®®q]II ).

Command Type Command Processing
Data reading “A” Alarm No.
“B” Function code data
“‘C” Output frequency
“D” Output current
“E” DC voltage
“F Radiator fin temperature
“‘G” Load factor
“H” Operation status 1
“I" Operation status 2
“J” Control terminal input status
‘K" Output voltage
“L" VIF1 control circuit terminal input
“M” VIF2 control circuit terminal input
“T" VIF3 control circuit terminal input
Data writing “N” Function code data
‘0" Frequency settingx 1
Operation control “P” Forward run 2
‘Q” Reverse run?2
‘R” Stop *%2
“S” Alarm reset
Automatic alarm “X” Automatic alarm permitted
‘Y Automatic alarm prohibited
“z" Automatic alarm
Batch operation ‘a” Select inverters for batch cohtr
“b” Specify direction of rotation for batch inverteontrol
“c” Release batch inverter control
“d” Batch start2
‘e” Batch stop %2
Error "

Error response

% 1: Effective only when operation command F1002=22 (conumication) is selected
»%2: Effective only when operation command F1101=3 (commication) is selected
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Frequency setting command

The frequency setting (O) command provides a fonctor setting the frequency from a computer, egeint to

directly setting the frequency from the panel. Be¢ frequency is written into an appropriate fretmpyerelated

function code (F1021, F2101-F2116) depending orsthtis of signal input into the control circuitngnals (2DF,

3DF and JOG) at that time.

Example) If control circuit terminals 2DF and DCMte connected when the inverter has received coihi®an

the set frequency is written to function code F2a82he ¥ speed frequency.

Note: Set F1002=22 before setting a frequency usimpmmand O or writing data to a frequency-related finction code

(F1021, F2101-F2116) using the function code dataite (N) command.

Batch operation function
The batch operation function allows selected irersror all inverters connected through a commuioigdine to
be started and stopped simultaneously by a computer

1) Batch operation of selected inverters
@ Select inverters for batch operation using commneand
@ Specify the direction of rotating for invertersngscommand b for batch operation
® Transmit command d with “inverter number 33” tonsltaneously start the inverters selected using
command a. The inverters return no response to omdrd.
@ Transmit command e with “inverter number 33” tmsitaneously start the inverters selected usingrcand
a. The inverters return no response to command e.
2) Connect the batch operation of all inverterse ©peration direction will be preset by command b.
(D Preset the operation direction using command b.
@ Transmit command d with “inverter number 34” amghdtaneously start all the connected inverterse Th
inverters return no response to command d.
(® Transmit command e with “inverter number 34" amtwdtaneously start all the connected inverterse Th
inverters return no response to command e.
3) Release of batch operation
@ Transmit command ¢ with “inverter number 35” tdeese the inverters selected using command a from
batch control.
Note:  During batch operation, keep in mind the folbwings:
1) Inverters return no response to command c, d or e.
2) If command c, d or e sent from a computer is not meeived normally for some reason, the connected
inverter cannot execute the command. Therefore, theomputer should transmit an Operation Status 1 (H)
command to each inverter to confirm that whether tke inverter is now executing the received command
correctly.
3) For the¥11eanings of inverter numbers 33, 34 and 3please refer to “Message format”. Different numbes
from 1 to 32 are given to inverters connected using communication line to identify them as message

destinations. “33” to “35” are special inverter nunbers indicating that the messages are addressed &b
inverters connected for batch operation.

Ja1deyd

Automatic alarm function

If an alarm occurs, the automatic alarm functiatoeatically issues an Automatic Alarm (Z) commanahotify
the computer of the alarm. This function enablesabmputer to detect an inverter alarm immediately.

An inverter can issue command Z automatically ahbn Automatic Alarm Permitted (X) command is eaed
from the computer. However, if the Automatic AlaRmohibited (Y) command is received after commandhx,
inverter cannot issue command Z.

Note: If automatic alarm is enabled, the inverter atomatically issues an Automatic Alarm command in ase of an alarm.
Consequently, message collision may occur on a comnication line. The causes of message collision and
preventive actions are as follows:

(1) If the computer transmits a command to an inverterand the inverter in which an alarm has occurred isses
command Z simultaneously
@ The computer detects the message collision. Transntite message again.
@ If the computer cannot detect the message collisipithe messages cannot be sent to their destinations
correctly. Therefore, a normal response from the demation cannot be expected.
(2) If an alarm occurs simultaneously in several inverrs permitted to issue command Z
@ Since a message collision destroys the message® tomputer will discard the received abnormal
message.
An alarm permitted inverter automatically issuesnmand Z about every two seconds in case of amalghe
automatic transmission stops if an Alarm Readiny ¢dmmand is received. If command Z is received, th
computer must transmit command A immediately toitiverter issuing command Z.
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Note: If command A is received, the inverter issuig command Z will stop automatic alarm transmission.Command Z
cannot be issued again even if the cause of theratahas not yet been solved (for example, the fin teperature is too
high and the overheat protection function has beeactivated) or the alarm status has not been reset.

7-4-5 Programming Design
(1) Message Format
e Messages have the following two formats:
(O ASCII format: consisting of character codes only
@ BINARY format: consisting of an inverter numberdadata in hexadecimal. Since message of this foisnat
shorter than the ASIT-format message, the communication time for onesams is shorter. This format is
available only for the frequency setting (O), fordiaun (P), reverse run (Q), stop (R) and alarnetr¢S)

commands.
If the message check function is disabled (F4001*SJM” is not necessary for messages in ABG@r BINARY

format.

1) Message from computer to inverter (ABCformat)

D@ ® ® @ ®

bl ot Lt L

HD SUM EM
| || |

T 1
Fixed length Variable length
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Iltem Name Content
@ HD Start code Message transmission start cod&” : ASCII code 2AH
Inverter number. Data format: 2 bytes fixed
@0 IN Inverter No. The inverter number is set by function code F4006
Example: Inverter number 2@—“2" . ®—"0"
@ OP | Command code| Inverter command code

Example: Function code data read/write contents
1)  Function code number section (Data length: 4 bfjxesl)
Example: code number F2103

1)—-"2"(2)—"1"(3)="0" (4)—"3"
2)  Function code data section (Data format: 5 bybesdfi
Example: code data 123

@ DT Data (5)_)“011 (6)—)“0" (7)_);;111 (8)—)“2" (9)_);;311

lo]leleoleo]leo]leo|o|le]| o]

Code number Code data
OThe data length and format are determined by eanimmand. For details, please refer
to Details of message formation.

Obtain the 2's complement of the lowest byte oftiheary sum of datg€D-®. Change bit]
© SUN | Checksum 7 to 0 and bit 6 to 1. (See reference 1.)

@® or EM End cod The code to end data transmission. Please deteitrageording to function code F401p.
@ nd code ASCII code ODH(*CR”) and OAH (“LF”) or ODH (“CR”)

Reference 1: As an example of checksum calculatidor ASCII format, set the function code F2101 of the first
inverter to 50.00HZ.

ltem Name Content
@© Start code * (1) 2AH
% Inverter No. 01 g; 22: (1)
@ Command code N 4) 4EH  “N”
() 32H  “2”
Function code number 6) 31H  “1”
F2101 (1) 30H “0”
8 31H “1”
® Data 9 30H “0”
Function code data (0 35H 5"
50.00 H2% () 30H “0”
2 30H “0”
13 30H “0”
Sum of ASAI codes(1)-(19) 292H Lower byte: 92H
2's complement of the lower byte of the sum 6EH
. . 6EH=01101110B-01101110B=6EH
® Change bit 7 to 0 and change bit 6 to 1. Checksum: 6EH

X Frequency data consists of a 3-digit integer partrad a 2-digit decimal part.
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2) Message from inverter to computer (ABCformat)

DB ® ® ® 0 ®

IR N T S

HD IN OP DT SUM EM
I | | |
T

T

Fixed length Variable length
Item Name Content
@ HD Start code Message transmission start cod&” : ASCII code 2AH
Inverter number. Data format: 2 bytes fixed
@B IN Inverter No. The inverter number is set by function code F4006

Example: inverter number 202—"2". ®—"0",

| Same as command code from computer

@ oP Command code ...
?” for error response

Example: Function code data read
1>  When reading a positive, the data is 5 bytes I6irgd).
Example: when reading data 123

(1)—"“0"(2—"0" (})—"1"h)—-"2" (5)—*3"
Example: When no data is read, normal end codebwill
DH—"e"Q—="F Q)—="F'4)—"F" (5)—"0"

® DT Data 2)  During response error, an error code or interfexesurle of 5 bytes long (fixed
is returned.

~

[oTeo]eoJale]

® Data area

OThe data length and format are determined by eaammand. For details, pleage
refer to Details of message formation.

Obtain the 2's complement of the lowest byte offiveary sum of datdD-®. Change

© SUN Checksum bit 7 to 0 and bit 6 to 1. (See reference 1.)
@® or EM End cod The code to end data transmission. Please deteringecording to function codge
@ nd code F4010. ASdI code ODH(“CR”) and OAH (“LF") or ODH (“CR”)

% The following messages are used for commands NBaod signed function codes:
In F1402: gain frequency (VIF1) with signed 10 ripléis data format, the example is as follows:

(Command N Example 1) When setting +50.00Hz for F1402
The data (DT) written is[0]0[5]0[0] ([+]0[5]0[0]

Example 2) When setting -50.00Hz for F1402
The data (DT) written is[-]0[5]0]0].

(Command B Example 3) When setting +50.00Hz for F1402
The data (DT) read i{0[0]5]0]0]

Example 4) When setting -50.00Hz for F1402
The data (DT) read i{=[0]5]0]0]
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3) Message from computer to inverter (BINARY forjnat

OBGAONHOHONG

trr Lt

HD IN OP DT SUM

Iltem Name Content
@) HD Start code Message transmission start cod&®”: ASCII code 40H
Inverter number
@ IN Inverter No. Example: 14H for inverter number 20
® OP Command code Inverter command code
Data sent to inverter
. Example: For data 123
@B DT Setting data @—00H ®—7BH
»¢Added only to a command code when there is appécsdtting data.
® SUN Checksum Add the two’s complement of the lower byte of theNBRY sum of data®D-®.
(See Reference)2

Reference 2:

As an example of checksum calculatidor BINARY format, set 50.00 Hz on the first inverter

@sStart code
®@lInverter No.
®Command

@®Data (upper byte)
®Data (lower byte)
®Sum of -G
@Lower byte of 12BH

=40H: ‘@

=01H

=4FH : “O”

=13H: 50.00Hz->5000D—1388H

=88H :

=12BH: 40H+01H+4FH+13H+88H=12BH
=2BH :

®Two’s complement of 2BH =D5H: Checksum
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(2)Details of message formation
@O ASCII -format message

|t

OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
A Reading of alarm number . External thermal alarm (14)
HD IN OP | SUM EM HD IN OP DT SUM EM
CR or CR or
* *
0 1 A | SUM CR4LF O(1|A|O0O|]O0O|0]1]| 4]|SuM CR4LF
- The response is 0 if no alarm is detected.
- Refer to list of alarm codes for details of alamambers.
B Reading of function code . F4006=1
F4006 Inverter number HD IN OP DT SUM EM
HD[ IN [OP] DT [SUM| EM « lololBlolololol|1|sum| CRor
CR+LF
» |ol1]| B |4|0|o|6|sum| SROr - e — _ |
CR+LF|| - The read data is a fixed floating-point valuethvd same formg
as the display on the operation panel of the ievert
If a read error occurs, “eXXXX" is returned asearor code.
See list of alarm codes for details of the errateso
Refer to “Note” for the read data format of F5@fibtor poles|
voltage and capacity).
c Reading of output frequency . Output frequency: 50 Hz
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor
CRor *10] 1| C|O 50| 0| 0 [SUM
*
0 1 C | SuM CR4LF : - CR+LF
The frequency data is multiplied by 100.
D Reading of output current . Output current: 12[A]
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 D | SUM CR4LF O|1|D]|O 0O|21]] 2| 0]|Sum CR4LF
The current data is multiplied by 10.
E Reading of DC voltage . DC voltage: 600V
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 E | SUM CR+LF O|l1|E|O0O|6|]0| 0| O0]|SumM CR+LF
The voltage data is multiplied by 10.
F Reading of fin temperature . Fin temperature: 5]
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
*
O 1| F|SUMlcpyglll *|O|2|F|O|0]0|5]|0|SUM| o b
The fin temperature data is multiplied by 1.
G Reading of load factor . Load factor: [40%]
HD IN OP | SUM EM HD IN OP DT SUM EM
CR or % CR or
* 0 1 G | SUM CR4LF 0|1 G|O0O|O0O|O0O]| 4] 0]|Sum CRLF
The load factor data is multiplied by 1.
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OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
H . Reading of operation status 1 . The operation status is returned as bit data
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor . CRor
* 0 1 H SUM CR+LE 0 1 H 0O|0] 0| X | X |SumM CR+LF

The data has a 2-byte formation.
See Operation Status 1 data for the bit corretgrare of data X

I . Reading of operation status 2 . The operation status is returned as bit data
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 I SUM CR+LF 0|1 I O X | X | X | X |SUuM CR+LF

The data has a 4-byte formation.
See Operation Status 2 data for the bit corretgure of data X

J . Reading of control terminal input status The terminal status is returned as bit data
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 J SUM CR+LE 0 1 J O] X | X | X | X |SUM CR+LF

The data has a 4-byte formation.
See control terminal input data for the bit cepandence of daja

X.
K . Reading of output voltage . Output voltage: 400[V]
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 K | SUM CR+LF 0O|1|K|O|4|0]|0]|O0]|Sum CR+LF
The output voltage data is multiplied by 10.
L . Reading of VIF1 control terminal input] - The VIF1 control terminal input value is returned
value
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 L | SUM CR4LF 0O|1|L|O|4|0]|]9]|5]|Sum CR4LF
Up to 4095 (12 hit) are returned for the maximoput (10V).
M . Reading of VIF2 control terminal input] - The VIF2 control terminal input value is returned
value
HD IN OP | SUM EM HD IN OP DT SUM EM
CRor CRor
* *
0 1 M | SUM CR4LF O|1|M|O0O|4|0|9]|5]|SuM CR+LF
Up to 4095 (12 bit) are returned for the maximoput (10V).
T . Reading of VIF3 control terminal input] - The VIF3 control terminal input value is returned
value
HD IN OP | SUM EM HD IN OoP DT SUM EM
CRor CRor
* *
0 1 T | SUM CR+LF O|1|T|O0O|4|0|9]|5]|SuM CR+LF

Up to 4095 (12 bit) are returned for the maximoput (10V).
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OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
N Writing of function code data . Writing of OK
Writing 50Hz to F1008 “lower frequency HD IN OoP DT SUM EM
limit” CR or
* |0|1| N |e|F|F|F|O0O]|SUM
HD| IN |OP| DT SUM| EM CR+LF
* lol1I N |1lololslolslolololsum (?RR+CL)Ir: . Interference errof Example: interference with F4007
HD | IN OP DT SUM EM
CRor
*
O|1| N e4OO7SUMCR+LF
Setting error(error code
HD | IN OP DT SUM EM
CRor
*
O|1| N eFFF58UMCR+LF
See list of error codes for details of error code
See “Note” for the written data format of F50Qhofor
poles, voltage and capacity).
o Setting of the frequency . Same as for code data write
Set the target frequency to 55Hz HD IN OP ST SUM EM
HD| IN |OP DT SUM EM " CRor
— OloeFFFOSUMCR+LF
*10|{1/0|0|5(5]|0]|0|[SuM CR+(L)|r: . "eFFFA” is returned if the frequency setting &t permitted
Set the frequency data by a multiple of 100
P Forward run command
HD IN OP | SUM EM
CRor HD IN OP | ST | SUM EM
* 0 1 P | SUM CRor
CR+LF *
0 1 P ST | SUM CR+LF
*ST: “0”: Normal
“1”: Operation control is not permitted
“2": No operation in alarm status
Q Reverse run command
HD IN OP | SUM EM HD IN OP | ST | SUM EM
CRor CRor
* *
0 1 Q | SUM CR4LF 0 1 Q ST | SUM CR4LF
*ST: “0”: Normal
“1": Operation control is not permitted
“2": No operation in alarm status
R Stop command
HD IN OP | SUM EM HD IN OP | ST | SUM EM
CR or CR or
* *
0 1 R | SUM CR4LF 0 1 R ST | SUM CR+LF
*ST: “0”: Normal
“1”: Operation control is not permitted
S Alarm reset
HD IN OP | SUM EM
CRor HD IN OP | SUM EM
* 0 1 S | SUM CRor
+ *
CR+LF 0 1 S | SUM CRLF
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OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
X Automatic Alarm Permitted
HD IN OP | SUM EM
CRor HD IN OP | SUM EM
* 0 1 X | SUM CRor
CR+LF *
0 1 X | SUM CR+LF
Y Automatic Alarm Prohibited
HD IN OP | SUM EM
CRor HD IN OP | SUM EM
* 0 1 Y | SUM CRor
+ *
CR+LF 0 1 Y | SUM CRLF
z Command A (reading of alarm number)-is Automatic alarm
transm!tted when automatic alarm is receiy HD IN op | sum EM
to obtain the alarm number. CRor
*
0 1 Z | SUM CR+LF
a Selecting inverters for batch operation
Selecting inverter number 1
) N op | sum EM HD IN OP | ST | SUM CI;MOr
CRor * 0 1 a ST| SUM
* +
0 1 a | SUM CR4LE CR+LF
*ST: “0”: Normal
“1": Operation control is not permitted
“2": No operation in alarm status
b Selecting the direction of rotation |of
batch-operation inverters
Selecting inverter number 1 HD IN OP | ST | SUM EM
HD| IN |oP|DT|sum| EM * ol 1| b | sT| sum gRR+CL’rF
* 1o|1| b |DT|sum CCRR+E{:
*ST: “0”: Normal
*DT. “0”: Forward run 1 Operatlon.con.trollls not permitted
“17. Reverse run 2": No operation in alarm status
c Releasing of inverters in batch operation No response is returned.
HD IN OP | SuM EM The command can be ignored if operation consohat
CR or permitted.
*
3 5 c | SUM CR4LE
Send with inverter number 35
d Batch start command No response is returned.
The selected inverters are stafted The command can be ignored if operation consohat
simultaneously. permitted.
HD IN OP | SUM EM
CRor
*
3 3 d | SUM CR+LF
Send with inverter number 33
Batch start command
All  connected inverters are starfed
simultaneously.
HD IN OP | SUM EM
CRor
*
3 4 d | SUM CRLE
Send with inverter number 34
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OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
e . Batch stop command No response is returned.
The selected inverters are stopped The command can be ignored if operation consohat
simultaneously. permitted.
HD IN OP | SUM EM
CRor
*
3 3 e | SUM CR4LF
Send with inverter number 33
Batch stop command
All  connected inverters are stopped
simultaneously.
HD IN OP | SUM EM
CRor
*
3 4 e | SUM CR+LF
Send with inverter number 34
? . Error response HD IN OP | DT | SUM EM
(Response of parityy, SUM error and , > CRor
command code undefined) 0 1 ’ DT | SUM CR+LF
*DT: “p”: Parity error
“s”: Checksum error
“u”: Command code undefined
“d”: Data length, format abnormal

Note: The data formats for reading of F5001 (polesyoltage and capacity) and the F5001 data format hava 5-digit

formation.

@ Number of poles
Examples) 4 poles—~>“4"

® Rated voltage

XY Zz72z

®® ©

Set the rated voltage using the corresponding settj number as follows:

Setting No. 1

2

3 4 5 6 7 8

Rated voltage 200

220

230 380 400 415 440 460

Example) 380V—“4" ,

© Rated capacity

Set the rated capacity using the corresponding sty number as follows:

Rated capacity 0.37kW 0.4kW 0.55kw 0.75kw 1.1kwW 1.5kw 2.2kW
Setting No. 1 2 3 4 5 6 7
Rated capacity 3.0kW 3.7kW 4.0kW 5.5kW 7.5kW 11.0kW 15.0kW
Setting No. 8 9 10 11 12 13 14
Rated capacity 18.5kW 22.0kw 30.0kw 37.0kw 45.0kW 55.0kwW 75.0kw
Setting No. 15 16 17 18 19 20 21
Rated capacity 90.0kwW 110kW 132kw 160kW 185kwW 200kW 220kwW
Setting No. 22 23 24 25 26 27 28
Rated capacity 250kW 280kW 315kwW 355kwW

Setting No. 29 30 31 32

Example) When writing 4.0kW —“010” or “_10"
When reading 4.0kW—"_10"
Where, “_"is ASCII code 5FH.
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® BINARY format
Note: A BINARY-format message can be transmitted fothe following commands only.

OP—CD Example of communication data (when inverter numbeis 1)
Transmission from computer to inverter Transmissionfrom inverter to computer
(0] . Setting of frequency
Setting target frequency to 55Hz HD | IN | OP | ST | Sum
HD | IN | OP DT SUM @ |o01h| O | sT| sum
@ | 01h| O | 15h| 7Ch| SUM - ST returns the contents of the error code.
Set the frequency data by a multiple of 100
P : Forward run command
HD | IN | OP | SUM HD | IN | OP | ST | SUM
@ | 0lh| P | SUM @ | 0lh| P | ST| SUM

*ST: “00h”: Normal
“01h”: Operation control is not permitted
“02h”: No operation in alarm status

Q : Reverse run command
HD | IN | OP | SUM HD | IN | OP | ST | SUM
@ | 0lh| Q | SUM @ | 0lh| Q | ST | SUM
*ST: “00h”: Normal
“01h”: Operation control is not permitted
“02h”: No operation in alarm status
R - Stop command
HD | IN | OP | SUM HD | IN | OP | ST | SUM
@ | 0lh| R | SUM @ | 0lh| R | ST | SUM
*ST: “00h”: Normal
“01h”: Operation control is not permitted
S Alarm reset

HD | IN | OP | SUM
@ | 0lh| S | SUM

? . Error response
(Response of parityy, SUM error and HD | IN | OP | ST | SUM
command code undefined) @ |01h| 2 | 01h| SUM

*ST: 01h fixed
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(3) Inverter operation and control terminal board ingtatus data
Data read by from Operation Status 1 (H), Operaftaius 2 (I) and Control Terminal Board Input GtagJ)
commands are as follows:

@O Operation Status 1
Operation Status 1 data is returned in two bytes
First byte

bt 7 6 5 4 3 2 1 0
Loft[olx[x]x]x]x]
- J

bt 4 3 2 1 0
JOG JOG operation

Current number of stages in
Stage 1 ; -
multi-speed operation

o

o|lr|r|rR|r|r|R|r|r|lo|jlo|o|o|o|o| o |o

o | o

Stage 2
Stage 3
Stage 4
Stage 5

Stage 6

Stage 7

Stage 8

Stage 9
Stage 10
Stage 11
Stage 12
Stage 13
Stage 14
Stage 15
Stage 16

r|lo|lo|o|lo|o|o|o|lo|o|o|lo|o|o|o| o
olr|r|r|r|o|lo|lo|o|r|r|r|r|lo|jlo| o |o
o|lr|rRr|Oo|O|rR|rR|O|lO|lR|RP|O|O|RFR|FR
o|lr|o|r|o|r|o|lr|o|r|o|lr|o|r|o|r |o

-

@

No, 1: Yes
No, 1: Yes

bit4: alarm

@

bit5: alarm
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Second byte

bt 7 6 5§ 4 3 2 1 0

0|11]0|0|Vv|VY|x]|X
L |
bit1 0
Multi-speed 0 | 0 |JOG/ Multi-speed operation
— | Analog ol1 Operation by external analpg
frequency command
Operation by frequency
Option 1| 0 [command from the digital
input board
» tbivarning 0: No, 1: Yes
» tdwarning 0: No, 1: Yes

@ Operation Status 2
Operation Status 2 data is returned in four bytes

First byte
bt 7 6 5§ 4 3 2 1 0

o] t]ofolx]x]x]x]

|—> bit0: During starting excitation
— bitl: During braking excitation
bit2:  During DC braking

bit3: During Vslow

Second byte
bit 7 6 5 4 3 2 1 0

Lol ]ofolx[x]x]x]

|—> bit0: Decelerating to stop
bitl: Raising frequency
bit2: Lowering frequency

bit3: Matching frequency
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Third byte
bit 7 6 5 4 3 2 1 0

Lof1]ofofx]x]x]o]

bitl: Reverse run (see note)
bit2: Gate ON
bit3: Frequency locked

Note: The “Reverse run” bit during stop is changed lirough the last operation status. When it is

necessary to confirm forward or reverse run, pleas@lso confirm the status of “Gate ON”
bit.

Fourth byte
bt 7 6 5 4 3 2 1 0

[o]1]ofofofoo]x]

|_> bit0: Standby
@ Control terminal board data
Control terminal board data is returned in fourdsyt

First byte
bt 7 6 5 4 3 2 1 0

LofrJofo x[x]x]|x]

¥ bitd : DI 1

bit1 : DI 2
bit2 : DI 3
bit3 : DI 4

Second byte
bt 7 6 5 4 3 2 1 0

Lof1]ofo]x]x]x]x]

|—V bit0 : DI 5

bit1 : DI 6
bit2 : DI 7
bit3 : DI 8
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Third byte
bt 7 6 5 4 3 2 1 0

[of*]ofofo]ofo]o]

|—> bit0: Reserved

bitl: Reserved
bit2: Reserved
bit3: Reserved

o O o o

Fourth byte
bt 7 6 5§ 4 3 2 1 0

[of]ofofofo]o]o]

|—> bit0: Reserved

bitl: Reserved
bit2: Reserved
bit3: Reserved

o O o o

(4)  List of error codes during function setting

ASCII BIN Error description

“exxxx” Setting value conflicts with function coseimber Fxxxx

“eFFF0 FOH Normal setting

“eEEET F1H Function .code va!ue is out of range, user’s initialue is not determined, or motpr
constant is not registered.

“eFFF2 F2H Function code setting conflicts with mounted opéidinoard

“eFFF3 F3H Function code setting conflicts with mounted opsgion

“eFFF4 F4H Unable to change function code during inverter apien

“eFFF3 F5H Unable to change function code with operation fiomclocked

“eFFF9 FOH Unable to change function code during LV

“eFFFA FAH Frequency setting is not permitted (check thersg#talues of F1002)

“eFFFB FBH Inverter control microcomputer busy (send the mgssaain)

“eFFFC FCH Reserved

Access to undefined code (access the code whicmotabe accessed in serigl

“eFFFE FEH R .
communication function)

ASCII: ASCII-format message communication
BIN: BINARY-format message communication
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(5) List of inverter alarm codes

Alarm No. Alarm code Description
1 AL1 Memory abnormality
2 AL2 System abnormality
3 AL3 System abnormality
4 AL4 System abnormality
5 AL5 System abnormality
9 AL9 System abnormality
10 AL10 System abnormality
11 ACER Overload protection during acceleration
12 CNER Overload protection during constant speed
13 DCER Overload protection during deceleration
14 ES External thermal abnormality
15 OH Radiator temperature abnormality
16 LVA Undervoltage during acceleration
17 LVN Undervoltage during constant speed
18 LVD Undervoltage during deceleration
19 OCH Main switch element temperature abnormality
20 OCA Overcurrent during acceleration
21 OCN Overcurrent during constant speed
22 OCD Overcurrent during deceleration
23 OCPA Momentary overload during acceleration
24 OCPN Momentary overload during constant speed
25 OCPD Momentary overload during deceleration
26 OLA Overload during acceleration
27 OLN Overload during constant speed
28 OLD Overload during deceleration
29 OVA Overload during acceleration
30 OVN Overload during constant speed
31 OVD Overload during deceleration
32 OVP Braking resistor overvoltage protection
33 GAL1 Disconnection of feedback signal cable (PID coitrol
34 GAL2 Overspeed
35 GAL3 ModBus Communication timeout
39 PONG 24V Power supply abnormality
40 FANL Cooling fan abnormality
a1 PGER Disconnection of PG feedback signal, abnormalitpadition deviation
counter
42 OPNI Missing input phase
43 OPNO Missing output phase
44 GNDF Grounding output overcurrent alarm
45 RYOFF Main relay abnormality

Note: According to the inverter software edition, here may be some alarm numbers beyond the abovetlisf alarm
codes.
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(6) Communication processing by the inverter

@® If an error is detected in a message from the uppeputer, the inverter executes the following pssing:
1) ASCII -format message
@ Parity error, SUM error, or undefined command code
The inverter returns an error message with the candntode “?” and a one-byte communication error

code for DT.
Example) When inverter number is “1”

*

o|1]2|DT|sum|EMm]|

@ DT data too long or short, or data cannot be iméteul
The same error processing @s is executed if a message in data defined by a isoi® long or short,
or the received message data cannot be interpreted.

@ Timeout processing
The receive status is terminated forcibly if theirenmessage cannot be received within 150ms after
receiving start code. The inverter returns comnatioo error code “d”.

@ Start code not detected
If data is being received without a correct stade; the above error is reported after a corract sbde
is detected.

® List of communication error codes
“s”. Checksum error
“u”; Command code not defined
“d”: Abnormality of data length and format

® Other errors
The timeout processing applies to other errorstedldo message reception from a computer. The
computer returns no response.

2) BINARY-format message
When an error is detected in a received messagentterter returns an error message to the computer
with OP set to “?” and ST set to 1 (BINARY).

@ Abnormality detection item
Parity error, SUM error, undefined command codanessage data too short (receive timeout)
Example) BINARY format

@[N] 2 | sT|sum|

(7)  Message transmission and reception between imaantecomputer

1) Basics

@ The serial communication protocol is based onacguiure for an inverter to respond to a computer
command. Whenever a command is received from a gtamphe inverter returns a response. If the
computer sends more commands to the inverter withaiting for a response from the inverter, the
inverter may not work normally.

@ Due to an inverter or communication line faultwewer, the computer may not be able to receive a
response from the inverter. To prevent the respomsi¢ status from locking the communication
sequence, the computer should use a receiver tinoétwo seconds or longer.

® The following commands are exceptions:

1) Command Z: The command to automatically ndtify computer of an alarm, the transmission of
this command is not influenced by computer command.
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2) Command c, d and e: The inverter cannot redugsponse to these batch control commands.
@ When sending commands ¢, d and e with no respiomisethe inverter, the computer should insert an
interval of about 10 ms between two commands.
2) Message transmission and receive timings on thé8R8dmmunication interface

When the RS485 communication interface is connettgd2-wire method, it will be half-duplex
communication line. Therefore, when transmitting aeceiving a message, the computer should use the
timing described below when sending a collisiossn computer-sent and inverter-sent messages.

3) Specified command INV response selection

In order to improve communication speed, the resp@ent by inverter can be selected.
The communication formats of ASC and BINARY will not return a response from an irtee to the
following commands. The error response can alsselected.

F4011=0: Sent
=1: Not sent (error response sent)
=2: Not sent (error response not sent)

(O ASCII -supported commands
N. O. P.Q. R. S.a b

@ BINARY-supported commands
O. P.Q. R

(8) List of character code

Upper 4 bits»>
0/1/2/3/4/5|6(7|8/9/A|B|C|D|E|F
- [0 Pz 0O|@P|‘|p - 1918
§1sHD1!1AQaq 07*A:Fﬂ
= 2|%x|°2 2/B|R|b|T [ 4| V| A
" |8]|%x|°s| #|3|C|S|c|s NEIEE=IE
4|51|%|$|4|D|T|d|t NENAsd BB
5|%q|Nc %|5|E|U|e|u o [ |F| P
6|*«|°N &| 6 |F|V|f|V JEIEEN B
71%.|%| |[7|G|W|g|w 7 & RSW|
8(%s|®N (|8 |H|X|h|X 11712V |
9 (Mr(EM )9 1|Y]|i]y 7|/ |Iv|e
AlYrlSe| *|:[J|Z]]]|2Z = e QVAN| PERS
B|"wm(Bc|+|; K| [|k|{ |4k (A|dé
Cle.|>],[<|L[¥]I (|77 |@®
D|%|<|=|=[M|]|m A X (N0
E[So| T| .[>|N|[~[n|~ 3 ||k
FIs:|l|/]?|o|_|o Jvivi=|®
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7-4-6 ModBus-RTU Communication

The followings are descriptions of ModBus-RTU conmication.

(1) Message transmission and receive timings betwaanter and computer
The transmission and receive timings of RTU messageas follows:

PC—inverter Inverter—PC
Response mode
Command signal Response signal
T1 T2
PC—inverter Inverter—PC
Broadcast mode
Command signal No response

T1: Data receive complete time

The maximum time for judging 1-frame data compleyemessage receive cycle is the time needed tertian
3.5-bit data with current baud rate. Therefore rdsponse signal must be within the time of T1.

T2: Communication response time (F4004)

By changing the communication time, the responsaval sent by inverter can also be changed.

The response mode is a hormal or error responsédgemverter to the command from the PC.
No response is sent in broadcast mode.

(Communication timeout function
In ModBus communication, the setting of functiomed-4101: ModBus communication timeout can be tsed
set the response timeout during communication.
When exceeding the time period set by F4101, therfar will act according to the setting of functicode F4102:
ModBus communication timeout actions.
F4102=0 Status keeping
F4102=1 Alarm stop (GAL3 alarm)

(2) Message format
The message format is as follows. The RTU formabissisted with data in hexadecimal.

Ol©) ©, @
TT\\//T
IN O

hp  Variable length DT SUM
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IN: Address (inverter number)
The 1byte length for IN is selectable from 0-24Tefers to broadcast mode (batch operation).

OP: Operation code (command code)
Used as a command code
The 1byte length for OP is defined as the followiagle from 0-255. Blanks with shading are used by

OP.
OP Description
0-2 Not used
3 (03H) Register reading
4-15 Not used
16 (10H) Continuous register writing (max. one data)
17-127 Not used
128-255 Saved as exceptional response
DT: Data

DT contains all information (register, data and)etc

SUM: CRC (checksum
SUM is the 2byte length of CRC check mode.
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The followings are examples of messages (computérverter, inverter~ computer (normal & abnormal response)).

1) Message from computer to inverter (RTU)

Item Name Description

@© IN Inverter number 0: broadcast mode

1-247: termination inverter number

Data format is fixed as lbyte

Inverter number, the data set by function code B400
Example: inverter number 2—‘02’

® OoP Command code Command code (1byte fixed)03H. 10H)

® DT Data Example @O: Data content read from registé03H)
1) Register number (2-byte fixed)
Example: register number 07DOH
(L—-'07", (2)—'DO’
2) Number of registers (2-byte fixed)
Example: two registers
(3)—'00", (H—'02’
-Data (DT) (4byte)
(OT@IE @]

Example @ Data content written into the register (10H)
1) Register number (2-byte fixed)
Example: register number 03E8H
(1)—-'03'(2)—'E8’

2) Setting of number of registers (2-byte fixed)
Example: setting register
(3)—'00'4)—'01’

3) Number of data (1-byte fixed)
Example: setting data
5—'02'

4) Data content (variable, byte = number of data (5))
Example: Setting register 0001H
(6)—'00'("—'01"
-Data (DT) (7byte
L@ [@le][6e O]

@ SUM Checksum CRC check (2 byte fixed)
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2) Message from inverter to computer (RTU) (normaponse)

Item

Name

Description

Inverter number

0: Broadcast mode
1-247: inverter number of sender
Data format is fixed as lbyte
Inverter number, the data set by function code B400
Example: inverter number 2—'02’

OP

Command code

same as the code sent from conpuneerter

DT

Data

Example @: Data content read from registé03H)
1) Number of data (1-byte fixed)
Example: 4 data are read
(H—‘04’

2) Data content (variable, byte = number of data (1))
Example: 4 data are read
(2)-'00"(3)—'00’ (1)—'13'(5)—'88’

-Data (DT) (5byte )
L@ [@]E]

Example @ Data content written into the register (10H)
1) Register number (2-byte fixed)
Example: register number 03E8H
(1)—'03'(2)—>'E8’

2) Setting number of registers (2-byte fixed)
Example: writing in two registers
(3)—'00'(4)—'02’

-Data (DT) (4byte
L@ ][@]

SUM

Checksum

CRC check (2-byte fixed)
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7-4 Serial Communication Function

3) Message from inverter to computer (RTU) (abndmasponse)

Item Name Description

@ IN Inverter number 0: Broadcast mode

1-247: termination inverter number

Data format is fixed as lbyte

Inverter number is the data set by function codeOB4

Example: inverter number @2—'02’ .

@ OoP Command code Computer-sent command code +80H;
Top digit 1 means abnormal.

® DT Data Abnormality response data format is fixedLebyte
For alarm contents, see list of alarms for dedtat®tocol.

@ SUM Checksum CRC check (2-byte fixed)

(3) OP category
In OP in RTU format, O3H: register reading and 1@&gister writing are existed. The followings aescriptions

for registers used in batch operation.

1) Register reading
. OP=03H
During register reading, the data listed in tioWving table can be read. When reading the fomctiode
data, please set “function code number + 8000Hlevah the register.
Up to 5 data can be read simultaneously.
For setting errors of function codes, please rfdist of error codes.
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7-4 Serial Communication Function

Processing Register No. Description
method DEC HEX
Alarm content
2000 7DOH 0 = No alarm; Other = list of alarm codés1
2001 7D1H Reading of command frequency
2002 7D2H Reading of output frequency
2003 7D3H Reading of output current
2004 7D4H Reading of DC voltage
2005 7D5H Reading of radiator temperature
2006 7D6H Reading of load factor
Reading of Operation Status 1
JOG+ 16" speed operation (operation status
0000 speed segment 0, JOG operation
BITO-BIT4 0000% 1% speed operati.on
0001Q 2" speed operation
2007 7D7H 10000 16" speed operation
Operation by external analog input frequenc
BIT5 .
(operation status
Operation by option input frequency
BIT6 :
(operation status
BIT7 1 = alarm; 0 = no alarm
BIT8 1 = alarm; 0 = no alarm
Reading BIT9 and above System reserved
Reading of Operation Status 2
2008-2009 7D8H-7D9H STATUS FLAG (32bit) %2
BIT17 and above] System reserved
2010 7DAH Reading of Operation Status 3 Systeervesl
2011 7DBH Reading of Operation Status 4 Systemvede
Reading of external terminal input status 1
DI1-DI8 (ON/OFF)
2012 7DCH BITO-BIT7 1=ON: 0=OFF
BIT8 and above System reserved
Reading of external terminal input status 1
BITO-BIT2 DO1-DO3 (HIGH/LOW)
1=LOW;, 0=HIGH
2013 7DDH BIT3 RY1 (HIGH/LOW)
1=HIGH; 0=LOW
BIT4 and above System reserved
2014 7DEH Reading of output voltage
2015 7DFH Reading of VIF1 control terminal inpatwe
2016 7EOH Reading of VIF2 control terminal inpatue
2017 7E1H Reading of VIF3 control terminal inpatue
2018 7E2H Reading of AOUT1 output value
2019 7E3H Reading of AOUT2 output value
2020-2029 7E4H-7EDH System reserved

X1 Please refer to list of alarm codes for communicatin with dedicated protocol.

%2 STATUSFLAG (status flag)
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7-4 Serial Communication Function

In RAM bit status, the status flags are shown #evs.
And, the “only vector mode” bit is reset and clehomly in vector mode; all the bits will be cleariedv/f mode.
(Clear =0, Reset =1)

FL-STFLG bit formation
[15] 14] 13]12f 1] 0] 9| 8] 7] 6] 5]4]3[2] 1] 0]
e Vslow JOG
-------------- DC braking
-------------------- Braking excitation (only vector mode)
------------------------- Starting excitation (only vector mode)

Stop deceleration

Raising frequency

Lowering frequency

Matching frequency

Matching speed (only vector mode)

Reverse run
Gate ON (during operation)

Frequency locked
Standby

% bl3-b31 is system reserved.

2) Continuous register writing
: OP=10H.
With continuous register writing, the data listedhe following table can be written.
When writing a function code data, please set ‘fimmccode number + 8000H” value in the register;
and only one data can be written per time.
For setting errors of function codes, please refdist of error codes.

Process Register No. Description
method DEC HEX
Write in 1000 3E8H I(:;:)en?rl:g;g Setting of target frequency$bpeed)
Operation command
BITO Not used
BIT1 Forward run | 1=Enabled 0=Disabled
1001 SE9H BIT 2 Reverse run| 1=Enabled O=Disabled
BIT 3 Stop 1=Enabled 0=Disabled
BIT4 and above Not used
Rest command
1002 3EAH BITO Alarmreset | 1=Enabled]  0=Disablefl
BIT1 and above Not used
1003-1009 3EBH-3F1H System reserved

Note: The data format of all function codes are theame with dedicated communication protocol.
However, F5001 (poles, voltage and capacity) is aisted by the following data.
Data length: 16bit
bit15~bit8: capacity
bit7~bit4: voltage
bit3~bit0: number of poles
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7-4 Serial Communication Function

3) Batch operation
By setting the address (inverter number) to 0,lbafzeration shown in the following table can beiedrout.

IN=0 (broadcast mode)
During batch operation, the inverter returnsesponse.

Register No. Description
Process method DEC HEX
Batch operation 3000 BB8H Selecting inverters for batch operation
Specifying direction of rotation for inverters iatish control
3001-3002 BB9H-BBAH 3001 Selecting inverters for batch control
3002 Direction of rotation| 1=Forward, 2=Reversg
3003 BBBH Releasing inverters in batch operation
3004 BBCH Batch start 1=Start
3005 BBDH Batch stop 1=Stop
3006-3009 BBEH-BC1H System reserved

(4)  Processing of inverter communication error
The following error processing will be carried sthen an error is detected in the message recé&ioedthe
computer. According to error content, it can beidéd into Error Response not Sent and Error Regpons

Sent.

1) Error response not sent
Serial communication error
In case of parity error and other errors in sextahmunication
Error of received data frame length
When received data length is longer than maximuta ldagth of 256-byte or shorter than the minimum
data length (address 1-byte + command code 1-b@R@ 2-byte) of 4-byte
CRC Error
Error during receiving CRC checksum of data frame
Broadcast mode
In broadcast mode, no response is returned.

2) Error response sent

. Command code not defined
When command code is beyond 03H or 10H, error tetewill be carried out and an error code will be
returned.
PDU Error
When number of data for communication message masrar, an error code will be returned.
Address error
When starting address or starting address + nuoflregisters is beyond the following range of valid
address, an error code will be returned.
Reading command 202m19
Writing command 1060002
Error of specified execution
When setting the register with a value beyond #ttrgy values listed in the data sheet (for fregyen
setting of register number 1000, the range of 08606 valid), or no control is permitted when swejtihe
start command for register number 1001, an errde eull be returned.

- 270 -



®)

7-4 Serial Communication Function

List of error codes during function code setting

Error code Description
01H Command code not defined
02H Address error
03H PDU error
04H Specified execution error
FOH Inconsistency between function code number XXafid setting value
F1H Function code value setting too large, undefinger initialization, or an un-registered invertamber
F2H Inconsistency between function code settingevaind optional board
F3H Inconsistency between function code settingevaind option
F4H Inverter operation, function code cannot bengled
F5H Operation locked, function code cannot be chdng
FoOH Function code cannot be changed in LV
FAH Frequency setting is not allowed, please elR1€102 setting value
FBH Inverter busy, please send message again
FCH System reserved
FEH Selection of undefined code (access the cottesgrial communication function)
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8. Protection & Error Function

8-1 Operation error

B The operation error is displayed in the operatibaperator panel (key, quick-turn knob), or somallowed
operations or code inputs in function code dataliipg (operation, code input).

When an operation error is displayed, the operatimhcode input are noneffective.

B The operation error can be displayed either in apmr state or stop state. The display will autdcadity
disappear after 3 seconds, and the inverter wilkneto the status before the operation error.

B During display of operation error, inverter will @ running (*1). The control from external termiair
communication is still effective. But, only the ptbe on the operator panel is effective.
*1 It can also be displayed in stop status.
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8-1 Error Operation

8-1-1 List of error operation

8-1  List of error operation

Monitor display

Description

Er

The frequency cannot be set on the operator panel.

Er

Specify the undefined function code number. (nspldiyed on standard operator panel)

Er

The entered values exceed the allowable rangeh©mtotor parameters of F5001 (motor poles,

voltage and capacity) are not registered.

Er

User initialization data is not registered. Please F1604=99 to set the initial user data definitio

Er

Cannot start with the operator panel.

Er

The entered setting value conflicts with the opaidsoard.

Er

The entered setting value conflicts with the opaidsoard.

Er

Since the inverter is in operation, the functiodedata cannot be changed.

Er

Since the operator panel is locked, the functiateadata cannot be changed.

Er

Since software editions are different, the datanoabe transmitted. (copy function)

Er

A password is required, please confirm with théesel

Er

The memory content on operator panel cannot betséhé master computer. (copy function)

Er

Automatic testing of motor parameters cannot beaezaout for the connected motor.

Er

The current function code data cannot be sente@gerator panel. (copy function)

C || Mo |3 |—Celc|m|B | M | O D

Er

The function code cannot be changed because ofvuoitige.

Er

0

No communication between operator panel and inveamputer. Please disconnect the power suy
and confirm the connection of operator panel anibopl board. Consult the seller when the erro
displayed repeatedly.

ply,
[ is

offF L

No communication between operator panel and invedmputer. Please disconnect the power suy
and confirm the connection of operator panel aridtgut circuit board. Consult the seller when
error is displayed repeatedly.

ply,
he
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8-2 Conflict & Interference Error
8-2 Conflict & interference error
B During function code entering, a conflict & interdace error will be displayed when the entered data
conflicts with the settings of other function cod&ke displayed 4-digit number is the number officing
interference function code.
B The entered data is invalid when a conflict & iféeence error is displayed. Please correct it talae
without a conflict, or change the values of theftion& interference function code.
B For function code and error display related to bondénd interference, please refer to Table 8.2.
8-2-1 List of conflict & interference error
Table 8.2  List of conflict & interference error
Setting function code o
No. Name Setting Error code Description
1001 Motor control mode All E5001 The setting motor cannot be used in veftor
selection (exclude 1 control
and 40) E1007/E1316/E1317 | Exceed the upper frequency limit
2 E1901 Simple energy-saving function (only in VY/f
mode) cannot be used in vector control mode
3 E1002 Cannot set PG input repeatedly
E1901 Simple energy-saving (only in V/f mode), aatnh
be used in vector control mode
4 E1901 Energy-saving mode cannot be used in tofque
control
E2201 Pattern, disturb operation cannot be used in
torque control
E3201 PID control action cannot be used in torflue
control
5 E1002 Cannot set PG input repeatedly
E1901 Energy-saving mode cannot be used in tofque
control
E2201 Pattern, disturb operation cannot be useq in
torque control
E3201 PID control action cannot be used in posifion
control
6 E1002 Cannot set PG input repeatedly
E1101 Position control mode is only effective when
operation command is external terminal
E1901 Energy-saving mode cannot be used in posjtion
control
E2201 Pattern, disturb operation cannot be used in
position control
E3201 PID control action cannot be used in torflue
control
10,11 E1901 Energy-saving mode cannot be set whaiorm
parameter are measured automatically
E2201 Pattern, disturb operation cannot be setndyri
automatic measurement
E3201 PID control action cannot be set during aatar]
measurement
40 E1901 Energy-saving mode cannot be set durinfg| Ve
separation control
E2201 Pattern, disturb operation cannot be set «h|V
separation mode
E3201 PID control action cannot be set in Vef safian
mode
All Exxxx Cannot set analog input repeatedly
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8-2 Conflict & Interference Error
Setting function code _
No. Name Setfing Error code Description
1002 | 1st speed frequency setting 2-20 Exxxx Cannot set analog input repeatedly
26-28
25 E1001 When®ispeed frequency is pulse train input, the requiéd
sensor control mode cannot be used
1003 | V/f pattern 2,3 E2007 Automatic torque compensatind square ratio lowing modq
cannot be used together
1007 | Upper frequency limit All E1008 Upper frequency lirmannot be smaller than lower frequenc
limit
E1001 Exceed the possible upper frequency limit
1008 | Lower frequency limit All E1007/E131 Lower frequency limit cannot be larger than uppegfiency
6/E1317 | limit
1010 | Acceleration / deceleration curve 2,3 E2007 Auttiertarque compensation and S acceleration /
deceleration degression cannot be used together
1101 | Operation command selection 1,3 E1001 During mwsitontrol (F1001=6), only terminal board
command (F1101=2) can be used
1301 | 1% jump bottom frequency All E1302 No larger than tladue of £ jump top frequency
1302 | 1%jump top frequency All E1301 No smaller than tlaéue of £ jump bottom frequency
1303 | 2" jump bottom frequency All E1304 No larger than viadue of 2% jump top frequency
1304 | 2" jump top frequency All E1303 No smaller than tladue of 2¢ jump bottom frequency
1305 | 3 jump bottom frequency All E1306 No larger than tadue of 3 jump top frequency
1306 | 3 jump top frequency All E1305 No smaller than tfadue of & jump bottom frequency
1316 | 2" upper frequency limit All E1008 Upper frequenayili cannot be smaller than lower frequend|
E1001 Exceed the possible upper frequency limithmparameter
sheet error
1317 | 3% upper frequency limit All E1008 Upper frequenayili cannot be smaller than lower frequenc
E1001 Exceed the possible upper frequency limitbmparameter
sheet error
1411 | Analog input switching for set All Exxxx Cannot set analog input repeatedly
frequency gain
1901 | Energy-saving mode selection 1 E1001 Only V/f contan use simple energy-saving mode
E2007 Automatic torque compensation and simpleggrsaving
mode cannot be used together
E3201 PID control action and simple energy-savimglencannot be
used together
2 E1001 Only V/f control speed control can use sngmergy-saving
mode
E2007 Automatic torque compensation and auto ersaging mode
cannot be used together
2002 | Vef separation command voltage 0 Exxxx Cannot sataninput repeatedly
2007 | Auto torque compensation Beyond E1003 Automatic torque compensation, cannot be uskss V/f
selection 0 mode is linear
E1010 Automatic torque compensation, cannot be uskxbs
acceleration / deceleration curve is linear
E1901 Automatic torque compensation and energyagaviode
cannot be used together
2201 | Graph operation selection 1,2 E1001 In currentrobmiode, graph or disturb operation cannot b
used
All EXxxx Cannot set analog input repeatedly
2236 | Disturb modulation analog input All Exxxx Cannot set analog input repeatedly
switching
3001 | PID1 command value inpyt All Exxxx Cannot set analog input repeatedly
switching
3002 | PID1 feedback input switching All EXXXX Cannot seakog input repeatedly
3101 | PID2 command value input All Exxxx Cannot set analog input repeatedly
switching
3102 | PID2 feedback input switching All EXXxx Cannot seabpg input repeatedly
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8-2 Conflict & Interference Error
Setting function code o
] Error code Description
No. Name Setting
3201 PID control action selection Beyond E1001 PID control action can only be used in Viitcol or
0 speed control
E1901 Simple energy-saving mode and PID contretafmon
cannot be used together
1 E3203 Same PID control cannot be used both ialigrand
externally
2 E3203 Same PID control cannot be used both iallgrand
externally
4,5 E3203 Same PID control cannot be used boghnially and
externally
All Exxxx Cannot set analog input repeatedly
3203 External PID control selectignl E3203 Same PID control cannot be used both ialigrand
externally
2 E3203 Same PID control cannot be used both ialigrand
externally
4,5 E3203 Same PID control cannot be used boghnially and
externally
All Exxxx Cannot set analog input repeatedly
5001 Motor poles, voltage and All EXXXX The motor is not applicable when its cajahas a
capacity large difference with inverter capacity
All Exxxx Vector control mode is only applicable 2o, 4- and
6-pole motors
E1007/E1316/| Exceed the possible upper frequency limit
E1317
5011 | Motor primary inductance Al E5013 Mutual inductance should be smaller than primary
inductance
5012 | Motor secondary inductance Al E5013 Mutual inductance should be smaller than secondar
inductance
All E5011 Mutual inductance should be smaller thamary
) inductance
5013 | Motor mutual inductance -
E5012 Mutual inductance should be smaller thanredsny
inductance
6002 Torque limiter analog input | All Exxxx Cannot set analog input repeatedly
function (power running)
6004 Torque limiter analog input | All Exxxx Cannot set analog input repeatedly
function (brake)
6015 Lower frequency limit for All E6016 Cannot exceed the upper frequency limit
motor vibration reduction
function
6016 Upper frequency limit for All E6015 Cannot exceed the lower frequency limit
motor vibration reduction
function
6101 Torque command selection All Exxxx Cannot sel@g input repeatedly
6103 Positive upper value of torqueAll E6104 Cannot exceed the lower limit value
command
6104 Positive lower value of torqueAll E6103 Cannot exceed the upper limit value
command
6105 Negative upper value of All E6106 Cannot exceed the lower limit value
torque command
6106 Negative lower value of All E6105 Cannot exceed the upper limit value

torque command

*EXXxxX represents analog input repetition function ode.
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8-3 Warning Status

8-3 Warning Status

B This warning status alerts you that the protecfiorction of the inverter has been activated. Howethe
inverter keeps on running. If the inverter runsddong time in this status, the inverter may ettteralarm
status and stop running.

B In the status display mode, details of the warrdang the status indication alternate on the displagn a
warning has occurred. When the status display nimadet selected, the alternating display appearthen
display if the warning is still active after thets display mode is resumed.

B All keys are valid during the warning status beestl® inverter continues to run.

8-3-1 List of warnings

8-3 List of warnings
Warning display Warning content Description
Sl': Current Ilmltlng during acceleratlonAcceleration (deceleration) time too short
/ deceleration
r Current limiting during constant .

5[_ mn speed operation Load too heavy, output frequency too high

5,_, During overvoltage prevention Deceleration time sbort

| . Load too heave, continuous operation will cause imrerter
oL Overload warning
shutdown.
I:H Radiator temperature warning Temperature of the atadiis rising. Check the ambiept

temperature and operation of the cooling fan. Thenmg is issued
at a temperature 10 below the abnormal radiator fin temperatjire
(OH) (The abnormal radiator fin temperature diffetspending
upon the output frequency, output current and oidetors)

E”:! H Overheating of brake resistor Brake resistor capaad low. (%ED is small)
o Brake resistor stops to prevent heat damage.

. . l.e. feedback circuit abnormality. Please checkilbeek value and
FbEr Disconnection of feedback cable .
feedback signal.
,—l:, E Motor rotation direction Since an operation commamallowed by the specified rotatign
LeLer direction has been input, please confirm the ggtifi motor
rotation direction.
P!: E Option error Two mounted option boards are cornfigivith each other.
b r (The option board mounted on OPT2 will be invalid.)
E Conflict warning for analog input | Set voltage input and current input for same analpgt channels
u cr . ] B .
setting Please confirm the function code selected by analogt.
- PG line error detection A reverse direction is dieté by PG feedback. Please confirm the

oy phase of PG pulse.
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8-4 Alarm Status

8-4 Alarm Status

The alarm status occurs when the protection funcitops the inverter.

During alarm status, all values on the display (dlzipm, %, M) flash indicating the alarm status.

When Status Display mode is selected, details efaflarm are indicated on the 7-segment displathdf
Status Display mode is not selected, details ofathem are indicated on the 7-segment displaydfatarm
status continues after the Status Display modesigmed. Details of the alarm cannot be deleted.

8-4-1 List of alarms
Table 8-4-1  List of alarms
7-segment Alarm description Check points Actions
monitor
display
| | Memory abnormality Turn off the power and wait UntiContact your supplier.
E,l_ I the CHARGE lamp turns off, turn
X2 the power on again and check the

alarm.

System abnormality

Excessive external noise?
Are signal and power lines
separated far enough?

Install a noise collector or filter

power line

Keep the signal line far away from the

System abnormality

Abrupt capacitor discharge? T
off the power so the CHARGH
lamp turns off, turn the power o
again and check the alarm.

uReconfirm the modified code data. Turn {
E power on and off several times. If the ala
ncannot be cancelled, reset the system u
F1604=1 and then turn the power off and
again. All the function data is initialized f{
the factory presets.

he
m
5ing
on

System abnormality

0

Excessive external noise?
Are signal and power lines
separated far enough?

Install a noise collector or filter

power line

Keep the signal line far away from the

Abrupt capacitor discharge? T
off the power so the CHARGH
lamp turns off, turn the power o
again and check the alarm.

uPontact your supplier.

=L

X2
| e System abnormality
FIL g
r Overload prevention
L E’_ during acceleration
Overload prevention
CoEr P

during constant speed

Overload prevention
during deceleration

dLEr

Setting for output current limiting
function (F1701) too small?

Increase the setting value of F1701
Prolong acceleration and deceleration tim

%

External thermal alarm

ES

Motor overheated?
Function settings are correct?

Reduce the load

Re-set the function codes correctly (F141

~
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8-4 Alarm Status

7-segment
monitor display

Alarm description

Check points

Actions

oH

Radiator temperature
abnormality

Fan stopped?
Ambient temperature too high?

Check fan operation
Increase the ventilation

LuA

Undervoltage during
acceleration

Undervoltage during

Does power supply satisfy
conditions?
Has the voltage dropped?

Examine/improve power supply
conditions.

Lun constant speed
| Undervoltage during
L Ud deceleration
[—H Main switch element Fan stopped? Check fan operation
oL temperature Ambient temperature too high? Increase the ventilation
abnormality
'-H Overcurrent during Abrupt acceleration / deceleratignProlong acceleration and deceleration time.
oL acceleration rate? Correct short-circuit or ground fault.
g
%3 Output short-circuited or groundContact your supplier when alarms 4
= - fault? issued repeatedly.
oLn Overcurrent during Main switch elements abnormality?
constant speed
%3
r Overcurrent during
oLd deceleration
%3

ol PA

Momentary overload
during acceleration

Excessive acceleration rate?
Setting for current limiting function
(F1701) too high?

Prolong acceleration time
Decrease the setting value

Momentary overload
during constant speed

Abrupt change (increase) in load?
Setting for current limiting function
(F1701) too high?

Eliminate the abrupt change (increase)
Decrease the setting value

Momentary overload
during deceleration

Excessive deceleration rate with
GD*?

Setting for current limiting functio
(F1701) too high?

@rolong acceleration time
Decrease the setting value

Overload during
acceleration

Overload during

Motor operated with an excessi
load?
Electrothermal level set properly?

eReduce the load
Increase the capacity of the inverter 4
motor

oL constant speed Load GIF too large?
] -
ol Overload_durlng
deceleration
o H Overvoltage during Did start-up occur during idle run? Flying start.
u acceleration
Overvoltage during Is motor being turned by otherRedesign the system so that the moto
oun

constant speed

force?

not driven by external force.
Use a brake resistor with a larger capacit

oud

Overvoltage during
deceleration

Excessive deceleration?

Prolong the deceleratine {so that GB
of the load is met)

Brake resistor
overvoltage protection

Braking frequency too high?

Reduce the braking fraque
Increase the brake resistor capacity

Disconnection of
feedback signal cable
(during PID control
action)

Feedback signal cable
disconnected?

Feedback signal correct?
Gain frequency correct?

Check feedback signal cable and conr

securely.

Set gain frequency properly
(F1402, F1404, F1406

(F1402, F1404, F1406
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8-4 Alarm Status

7-segment monitor
display

Alarm description

Check points

Actions

o a] Overspeed Over-shoot or under-shoot Confirm speed command value or
I_IHI_ E' happened? torque command value
0o Modbus communicatior) Communication cable Confirm communication cables are
(] FT,I_ 3 timeout disconnected? connected securely
F, Power supply +24V power supply output from Check the +24V output power supp
ornu abnormality the control circuit overloaded qrfor load conditions
X2 shorted?
P Missing output phase Missing an output phase? Canineoutput cables securely
orn o
DPFI | Missing input phase Missing an input phase? Chedkiraprove the input current
r Check grounding Short-circuited when grounding? Confirm output cable and motor
ut‘ld F short-circuit current insulation performance
r Disconnection of PG Feedback signal cables are wglConnect the feedback signal cable
UEI— pulse feedback signal | connected? securely

cable
Position deviation
counter abnormality

Is motor being driven by othg
force?

r Redesign the system so that the mg
is not driven by external force.

FAR L

Cooling fan
abnormality

Cooling fan is working?

Check the fan performance

-YoFF

Main relay abnormality

Turn off the power and wait unt
the CHARGE lamp turns off, tur
the power on again and check |

| Contact the supplier
n
he

alarm.

*1: Since all function data are initialized to the facbry presets, settings will need to be input again.

*2: After several times of power on/off, contact your gpplier if the alarm is displayed again.

*3: Even though a protective function against short-cirait of the main switch element is installed, repead
short-circuiting may cause deterioration of the elments and lead to damages to the inverter. Thereferthe inverter
can only be restarted after checking and removinghte cause of the problem.

* |If the display on the operation panel goes out fosome reason, turn off power supply to the inverteto check the

wiring; then turn the power on after CHARGE lamp has gone out. (Short-circuiting caused by improper conection
of control terminals and so on)
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9. Fault Analysis

Problem Check points
Motor does not Main circuit e \ltages at input terminals R, S and T are normal?
rotate ® |s the motor wired correctly?
Load side e Load too heavy?
Motor locked?
Operator panel e Starting frequency setting too high (F1103)?

Operation start frequency (F1104) setting too high?
Is operation command selected for control by exesignal
(F1102=2)?
Upper frequency limit set too low (F1007)?
2" upper frequency limit (F1316) anéf Bpper frequency limit
selected by multi-function input signal are settiog low?
e Check if no setting is specified for the directidnratation of
motor (F1109)?
Are operation signals (FR, RR) being input?
FR and RR signals are input simultaneously?
Idle run stop signal input (MBS)?
Analog signal for frequency setting is zero?

Input signal

Rotation  direction| Wrong wiring of output terminals U, V and W?
different from what| Is the wiring for forward and reverse run mixed up?

it should be

Rotation speed dogse Upper frequency limit (F1007) activated?

not increase e OQutput current limiting Is setting®f701 too low?
function activated? E Torque boodtQ®4) too high?
Load too heavy?
PG sensor connected correctly?

Rotation is not ¢ Load fluctuating?

constant ¢ Frequency setting (analog) signal fluctuating?
Are the capacity and number of poles appropriatetife inverter capacity specified for use in the
sensorless vector control mode?

® PG sensor set correctly?

Acceleration / e Acceleration / deceleration time too short?

deceleration is not | ® Output current limiting function activated?

constant e Load too heavy?

Motor heating up e \Wrong setting for V/f mode?
e Torque compensation too high?

Rotation speed ¢ |s the load fluctuating?
changes abnormally| ® Output current limiting function activated?
during operation Is setting of F1701 too low?

No display on thg e \oltages at input terminals R, S and T are normal?
interface of operator ¢ Connection between inverter and operator paneffigstihie standard?
panel
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10. Maintenance & Inspection

Failure to obey may result in electrical shockspeal injury and other dangers.

® B Never touch the internal parts.

Careful checking and maintenance are essentiainsure that theéSRMEDQ-SVC06 general-purpose inverter can

operate correctly with a long service life.

10-1 Precautions on Checking and Maintenance

® Capacitors retain a high voltage charge for a whier the power is turned off. Before carrying out

inspection, please firstly make sure that the CHARI@Gmp is off, then make sure that the voltage s&ro
terminals P and X is lower than DC30V using a dirtester.

10-2 Inspection ltems

The motor works as expected;

The cooling system is free from any problems (saghbnormal heating);

There is no abnormality at the location of instidia; and

There is no abnormal vibration or noise.
Table 10-1  Inspection must be carried out folluyvihe periodic inspection list.

Table 10-1  Periodic inspection list

Inspection item Inspection details Method & Instrument Criteria
. e Ambient temperature, relative® Visual inspection, measuringe® Satisfy standard
Ambient Pt . o
environment humidity instrument specifications
e Confirm operating environment| ¢ Thermometer & hygromete
e Power supply voltage of thee Measure interphase voltage e Satisfy standard
Q Power supply inverter is normal. of R, S and T input specifications of input
a voltage terminals.
N ® Use tester and multimeter
¢ No abnormal vibration or noise| ® Tighten bolts ¢ No abnormal
Appearance | ® No loosening of bolts e Visual inspection
Structural parts| ® No deformation or breakage
* No adhesion of dust or dirt
e Megger check e Tighten bolts e No abnormal
General ¢ No loosening of bolts e Visual inspection
¢ No adhesion of dust or dirt
% Connection | ® No deformation or dirt ® \Visual inspection ¢ No abnormal
5 conductors | ® No discoloration because of
(@) and wires overheating
2 ® Check resistance between ® Disconnect the main wiring ® Refer to Table 10-2 Maif
~ terminals of the inverter and measure circuit power module
Main module each terminal with tester (x.  checklist
range)
e Use analog tester
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10-2  Inspection ltems

Inspection item

Inspection details

Method & Instrument

Criteria

Terminal board

No burning or breakage

Visual inspection

No abnormal

Main electrolytic

No liquid leakage

Visual inspection

No leakage,

then make an inspection
Use megger tester

capacitor No loosening of safety valve deformation or crack
® No action of the safety
valve
% Relay No chatter during operation e Visual and hearing * No abnormal
5 electromagnetic No rough surface on the conta¢t  inspection
@] contactor No abnormal noise when the
é switch is ON
= Resistor No disconnection e QOdor and visual inspection® No abnormal
No odor or crack because pfe Remove one-end and e Within  +10%  of
overheating check with tester indicated  resistancg
e Use tester or multimeter value
Transformer No abnormal beat sound or odore Odor, visual and hearinge® No abnormal
inspection
Connector No loosening of connectors ® Visual inspection e No abnormal
- No crack, breakage or
o deformation
5 Capacitor No leakage, breakage or ® \Visual inspection e No abnormal
o deformation
é_ Board No discoloration or dirt ® Visual inspection e No abnormal
'é: Display No break in the LED lamp on e Visual inspection ® Make sure the lamp
-ﬁ operation panel lights up.
& No abnormality in key operation * Make sure operations
Favorable display of characters
on LCD panel
Fan No abnormal vibration or noise| ® Visual and hearing e No abnormal
No OH alarm inspection
o No loosening of bolts, wiring of ® Tighten bolts, wiring and
g connectors connectors.
g Ventilation flue No blockage in cooling fan inlgt ® Visual inspection e No abnormal
& and outlet or contaminatione Tactile inspection
% adhesion of foreign objects.
3 Fin No abnormal heating e Tactile inspection or check ® No abnormal
the temperature
e Use thermometer
General No abnormal vibration or noise| ® Visual and hearing e No abnormal
inspection
E Insulation Megger check e Disconnect the inverter ® Higher than 5N
g resistance output wiring U, V and W,
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10-3 Part Replacement
Table 10-2 Main circuit power module checklist
Input/Output Terminals Measured value
Multimeter + Multimeter -
Input (R, S, T) P R.S.T Conducted
R.S T P Not conducted
X R. S.T Not conducted
R.S.T X Conducted
Output (U, V, W) P U. V. W Conducted
u.v.w P Not conducted
X U. V. W Not conducted
u.v.w X Conducted

10-3 Part Replacement

When replacing a part, please contact your supptieur sales department.

10-3-1

When cooling fan is used continuously under theirenments with high temperature (40 and above) and
plenty of dust, the service life will be shorteneblviously. Therefore, the fan must be checked =t
Furthermore, the fan should be replaced duly wheretis an abnormal vibration or sound.

W

(1) Steps for replacing fan of SVC06-0015 - 0075
The fan is on the top of the device.

Fan Replacement

B Turn OFF the power for replacement. Make sure thatthe fan is stopped before making 3

replacement.
Failure to obey may result in personal injury aatlic shock.

Step 1 Remove one screw (M3).

Step 2 Hook the cover board with a finger and fmutlemove it.

Step 3 Pull out the fan and remove the connedten make a replacement.
After the replacement, reinstall the fan with auste of 3-2— 1.

Hook here with a finger

T Direction of wind

M3 screw

Cover board

Replacement steps of fanl SV06-0015 - 0075

Figure 10-1
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10-3  Part Replacement

(2)  Steps for replacing fan of SVC06-0110 - 0150
The fan is on the top of the device.

Step 1 Remove two screws (M3).

Step 2 Hook the cover board with a finger and fmutlemove it.

Step 3 Pull out the fan and remove the connedten make a replacement.
After the replacement, reinstall the fan with auste of 3-2— 1.

Hook here with a finger

M3 screw

Cover board

Direction of wind

Figure 10-2 Replacement steps of fan(SV06-0110 - 0150

(3) Steps for replacing fan of SVC06-0185 - 0750
The fan is on the top of the device.
Step 1 Remove four screws (M4x8).
Step 2 Pull out the cover board with a finger.
Step 3 Remove four screws (M4x45).
Step 4 Pull out the fan and remove the connedten take a replacement.
After the replacement, reinstall the fan wateequence of 3>2— 1.

M4x8 screw
Cover plate

M4x45 screw

Fan

Direction of wind

Connector

Figure 10-3Replacement steps of fanl SVC06-0185 - 030D
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10-3 Part Replacement

(4) Steps for replacing fan of SVC06-0370 - 0450
The fan is on the top of the device.

Step 1 Remove four screws (M4x8).

Step 2 Pull out the cover board with a hand.

Step 3 Remove two screws (M4x60).

Step 4 Pull out the fan and remove the connedten take a replacement.
After the replacement, reinstall the fan wateequence 0f43 —-2— 1.

M4x8 screw —

Cover board

Figure 10-4Replacement steps of fan(SVC06-0370 - 045D

(5) Steps for replacing fan of SVC06-0550 - 0750
The fan is on the top of the device.
Step 1 Remove four screws (M4x8).
Step 2 Pull out the cover board with a hand.
Step 3 Remove four screws (M4x60).
Step 4 Pull out the fan and remove the connedten take a replacement.
After the replacement, reinstall the fan vateequence 0f-43 —2— 1.

M4x8 screw

Cover boar

M4x60 screw

Direction of wind

Connector

Fan

Direction of wind

Figure 10-5 Replacement steps of faBVC06-0550 - 075D
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10-3

Part Replacement

(6) Steps for replacing fan of SVC06-0900 - 2500
The fan is on the top of the device.
Step 1 Remove the screws (M4).
Step 2 Pull out the cover board with a hand.
Step 3 Remove the screws and the connector.

After the replacement, reinstall the fan wateequence of 3>2— 1.

M4 screv

M4 screwv

M4 screv

M4 screw
(Two for each fan)

M3 screw
(Two for each fan)

Direction of wind

Figure 10-6 Replacement steps of fa®vC06-0900 - 250D
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10-3 Part Replacement

10-3-2  Smoothing Capacitors

Aluminum electrolytic capacitors for smoothing deieate over time. It must be replaced approxingtery ten
years. Since the service life varies greatly dependn the ambient temperature, load and usinguéreqy, this
time period is only an approximate limit rathernteaguaranteed limit.

When used continuously in a high temperature (ayedyad0C and above), the service life will be shortened.
The inverter must receive transmitted electricttieast once a year when it is stored and not &ezig

The capacitors must be inspected at least oncara ged once in 6 months when they are near theoktieir
lifetime.

10-4 Megger Test

® When performing a megger test on the motor angdiggiential circuit, be careful not to apply the tedtage
to the inverter.

® For the inverter itself, perform the megger testyan the main circuit as shown below. Do not cartdal
megger test on the control circuit.

Test points

,,,,,,,,,,,,,,,,,,,,,,, U ey
Powersupply ¢ v @
,,,,,,,,,,,,,,,,,,,,,,, W cesmssssssssssas==-’

Megger

Grounding J_

Figure 10-3  Circuit diagram for megger test

Use a multimeter (high resistance range) for continty testing of the control circuit. Do not use the|
testing instruments such as megger or buzzer.

Note: Use a megger for measurement when the connecstatus is OFF (in 4-4EMC filter).
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10-5 Electrical Measurement of Main Circuit

10-5 Electrical measurement of main circuit

® Since the voltages and currents of the main inveiteuit at the input (power supply) and outputofor)
contain harmonic components, measured values nfégr diepending on the meter used. When using a
commercial frequency meter, select one of the tiiptedd in the table below.

® The power factor cannot be measured with a comualepmwer-factor meter that measures the phase
difference between voltage and current. Measurevtiiiage, current and power separately at inpyplatut
and calculate the power factor using the followiogmula:
Power [kW
Power factor [%] = —— (W] % 100
V3 x Voltage [V] x Current [A]

Inverter

QS

Three-phase @

power supply CAS
(&

Motor

Q
¥ ¥ = ¥ o g

Figure 10-4 Power measurement circuit for main circuit

Table 10-4  Main circuit measuring instruments

Symbol Item Measuring instruments
% Power supply current|  Moving-iron type AC ammeter
% Power supply voltage| Moving-iron type AC voltmeter
Power supply power Electrodynamic single-phase pometer or
Digital power meter
Power supply powef Digital power meter (can be calculated with the sueed
factor power supply voltage, current and power)
Output voltage Rectifier type AC voltmeter or
digital power meter
Output current Moving-iron type AC ammeter or

digital power meter

Output power Electrodynamic single-phase power nmte
Digital power meter

0D | v

Output power factor Digital power meter (can bécaiated with the measured
power supply voltage, current and power)
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11. Specification

11-1 Standard specification

Iltem Specification
Model (SVCO06aooo-[14#) 0015 0022 0040 0055 0075 0110 0150
Standard applicable motor [KW] 15 2.2 4 5.5 7.5 11 15
Mode A Rated capacity [KVA] *1 2.8 4.2 6.2 8.7 11.8 37 22.2
- Heavy | Rated current [A] *2 4 6 9 12.6 17 25 32
-% load | Overload current rating *3 150%-1min
% Output frequency range *4 0.05600Hz (Starting frequency 0.660Hz variable
:’%’_ Standard applicable motor [KW] 2.2 4 5.5 7.5 11 15 185
*g Mode B Rated capacity [KVA] *1 4.2 6.2 8.7 11.8 17.3 2.2 26.3
5 Light Rated current [A] *2 6 9 12.6 17 25 32 38
2 load Overload current rating *3 120%-1min
Output frequency range *4 0.05240Hz (Starting frequency 0.060Hz variable
Rated output voltage *5 ¢3 380V-460V
\oltage & Frequency 3¢ 380V-460V . 50/60Hz
- Allowable fluctuation Voltage: -15% +10% Frequency: +5% Voltage unbalance: within 3%
= Power supply impedance 1% and above Use optional reactor if less than 1%
=
g Mode A | Required power capacity [KVA] *6 2.5 3.7 5.6 7.9 10.7 16.9 21.7
g Heavy |Input current/A] With DCL 3.6 5.5 8.2 115 155 245 314
S | load |*7 Without DCL 5.6 8.4 12.6 17.6 23.8 35 444
=)
E— Mode B | Required power capacity [KVA] *6 3.7 5.6 7.9 10.7 16.9 217 25.7
Light Input current [A With DCL 55 8.2 11.5 155 245 314 37.2
load | *7 Without DCL 8.4 12.6 17.6 23.8 35 448 53.2
Protective structure Totally enclosed(IP20)
Cooling method Forced air cooling
Approximate weight ~ *8 4kg 4kg 4kg 6kg 6kg grk kg
Carrier frequency Sine wave PWM(carrier frequency k4kHz) (19
DC reactor option
*1 Rated capacity at the output voltage of 400V
*2 When input voltage is 400VAC and above, the rateducrent will be decreased according to the output pwer
*3 One minute is allowed every 10 minutes
*4 During vector control, PG sensorless is 0.25H240Hz /PG sensor is 0.05H240Hz (depends on the number of poles)
*5 Output voltage cannot exceed power supply voltage
*6 Vary with the impedance changes of the power suppliyncluding a DC reactor
*7 Vary with the impedance of the power supply
*8 When an EMC filter is embedded
*9 The maximum value of carrier frequency varies with he inverter capacity mode and operation status.
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11-1 Inverter Standard Specification

Item Specification
Model (SVC06a000-14) 0185 | 0220 | 0300 | 0370 | 0450 | 0550 | 0750
Standard applicable motor [KW]| 185 22 30 37 45 55 75
Rated capacity [KVA] *1 26 32 42 51 62 76 102
Mode A~ "Rated current [A] 2 38 46 61 74 90 110 147
S | Heavy load - _
= Overload current rating ~ *3 150%-1min
sf-é Output frequency range  *4 0.05-600Hz ( Starting frequency 0.05-60Hz variable)
% Standard applicable motor [KW] 22 30 37 45 55 75 90
5 Rated capacity [KVA] il 31 41 51 62 76 98 120
£ | ModeB [Rated current [A] 2 46 61 74 90 110 147 173
O | Uhtloa Overload current rating ~ *3 120%-1min
Output frequency range ~ *4 0.05-240Hz ( Starting frequency 0.05-60Hz variable)
Rated output voltage *5 3p  380V-460V
Voltage & Frequency 3p 380V-460V, 50/60Hz
- Allowable fluctuation \oltage: -15% +10% Frequency: +5% Voltage unbalance: within 39
S Power supply impedance 1% and above( Use optional reactor if less than 1%
§ Required power capacity [KVA] "% 25 4 30.3 40.4 48.1 58.5 72.4 95.4
% H';":\?yelgad {Rﬁ)ﬂ; current | with DCL 367 | 438 58.3 69.5 845| 1045  137.
=2 Without DCL
g Required power capacity [KVA] b 30.3 404 48.1 58.5 72.4 95.4 110.5
uhg/lﬁ'ﬂg aEfj {Rﬁ)ﬂ; current | with DCL 438 | 583 69.5 84.5 | 1045| 137.8  159.%
Without DCL
Protective structure
Cooling method
Approximate weight ~ *8 25kg 35kg 45kg
Carrier frequency
DC reactor Embedded

*1 Rated capacity at the output voltage of 400V

*2 When input voltage is 400VAC and above, the rateducrent will be decreased according to the output pwer

*3 One minute is allowed every 10 minutes

*4  During vector control, PG sensorless is 0.25H240Hz /PG sensor is 0.05H240Hz (depends on the number of poles)
*5 Output voltage cannot exceed power supply voltage

*6 Vary with the impedance changes of the power suppliycluding a DC reactor

*7 Vary with the impedance of the power supply

*8 When an EMC filter is embedded

*9 The maximum value of carrier frequency varies with he inverter capacity mode and operation status.
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11-1

Inverter Standard Specification

Item Specification
Model (SVC06a000-[14) 0900 | 1100 | 1320 | 1600 | 1850 | 2000 | 2200 | 2500
Standard applicable motor [KW]|l 90 110 132 160 185 200 220 25(
Mode A | Rated capacity [KVA] i 120 146 175 211 249 267 295 321
< | Heavy | Rated current[A] *2 173 211 253 304 360 386 426 473
-% load | Overload current rating  *3 150%-1min
:% Output frequency range  *4 0.05-400Hz ( Starting frequency 0.05-60Hz variable)
2 Standard applicable motor [KW]|l 110 132 160 200 220 250 280 314
*g Mode B | Rated capacity [KVA] *1 146 180 211 267 295 327 374 404
= Light | Rated current [A] *2 211 253 304 386 426 472 540 59(
© load Overload current rating  *3 120%-1min
Output frequency range  *4 0.05-200Hz ( Starting frequency 0.05-60Hz variable)
Rated output voltage *5 3p 380V-460V
\oltage & Frequency 3p 380V-460V, 50/60Hz
_ Allowable fluctuation Voltage: -15% +10% Frequency: +5% Voltage unbalance: within 3%
E Power supply impedance 1% and above Use optional reactor if less than 1%
B | Modea Required power capac [KVA] *6 111 135 163 196 232 248 274 304
2 | Heavy | Inputcurrent With DCL 161 196 235 283 335 359 396 439
8| load [A]*7 Without DCL
g Required power capac [KVA]*6 135 163 196 248 274 304 348 380
- ML‘i’gﬁtB e | Wil el 196 235 283 359 396 439 502 54
oad | AV Without DCL
Protective structure
Cooling method
Approximate weight ~ *8 62kg 110kg 140kg
Carrier frequency
DC reactor Standard

*1
2
*3
*4
*5
*6
*7
*8
*9

Rated capacity at the output voltage of 400V
When input voltage is AC400V and above, the rateducrent will be decreased according to the output paer
One minute is allowed every 10 minutes
During vector control, PG sensorless is 0.25H240Hz /PG sensor is 0.05H240Hz (depends on the number of poles)
Output voltage cannot exceed power supply voltage
Vary with the impedance changes of the power suppliycluding a DC reactor
Vary with the impedance of the power supply
When an EMC filter is embedded
The maximum value of carrier frequency varies with he inverter capacity mode and operation status.

-292 -



11-2

11-2 Inverter General Specification

Inverter general specification

Control mode

Vector control sensorless vector contrdl/f control

With PG sensor

<

)
~

~—

Speed 0.05Hz-240Hz(1: 1000/50Hz reference  *5
—
® control range Without PG sensor 0.25Hz-240Hz(1: 200/50Hz reference *5
(&S]
= Speed With PG sensor Response characteristic: 250rad/Beecision: £0.01%
g Response/precisior Without PG sensor Response characteristic: 100@d/Beecision: +0.5%
E". Torque With PG sensor 1: 50 (rated torque ratip
=y control range | Without PG sensor 1: 20 (rated torque ratib
= . With PG sensor +10% (of rated torque
a Torque precision :
Without PG sensor +20% (of rated torque
Frequency Digital setting 0.01Hz
c setting resolution Analog setting | 0.05%(12bit0-10V, 4-20mA) , 0.1%(11bit0-5V) of the maximum output frequend
= N Digital setting +0.01% of output frequencyat -10-40C )
& | Frequency precisior : - -
= Analog setting 10.2% of the maximum output frequencat 25C+10TC) %2
S PG input Open collector, push-pull mode (power $yippltage 24V) Max. number of pulses
g 491.52kHz  *3
% DC braking Starting frequency (0.05-20Hz), operatiore (0.1-10s), braking force (1-10 grade
O Restart after momentary power failure, speed tracktart, multi-speed operation,
Additional functions frequency jump, auto alarm recovery, PID contra@mion, simple scheduled
operation, energy-saving operation and others
Start/stop setting Operation panel, serial comnatiun (RS485, Mod-bus), control circuit terminalg
Digital setting Operation panel, serial communimat{RS485, Mod-bus), step setting from termirjal
c Frequency board
o command setting - -
§ Analog setting 3 channels, 0-5V, 0-10V, 4-20mA gmibmeter (58, 0.3W and above)
% Frequency command, forward run command, reverse roommand,
Q acceleration/deceleration time setting, idle-runp&tlarm reset, emergency stqp,
2 Input signal jogging selection, step frequency setting, openagignal hold and others
o [Digital input: 8 channels (arbitrary allocationjfnalog input: 3 channels for currept
e and voltage]
é— Contact output Alarm batch and multifunctional cabtautput (1C contact, 250VAC, 0.3A)
Output signal . . Operating, frequency matching, overload alarm, waltge, frequency approach and
Monitor signal etc.
[Open-collector output: 3 channels (arbitrary adliban), Analog output: 2 channels]
LED display Frequency, output current, speed, faatbr, no unit: (output voltage, power and etg.
operating, alarm
LCD display Various status, code, alarm, messagdayigEnglish, Japanese, Chinese)
Communication I/F RS485 Mod-bus-RTU
External power supply output DC24V. 150mA (control terminal board
. . Current limiting, overcurrent shutoff, motor overbhaexternal thermal alarni
Protection function i L
undervoltage, overvoltage, momentary power failfirepverheat, missing phase
Warning function Ov_ervoltage prevention, current I|r_n|t|ng du_r_lng eleration/deceleration, brake
resistor overheat, overload, overheating of radifits
Ambient temperature -10°C-+50C (no frosb ; heavy load, -1@-+40°C (no frosb ; light load
% Storage temperature -20°C-+65C (short-term storage during transportationd
g Relative humidity 95%RH or less(no condensation
o .
= Elevation 3000m or lower(Decrease the current when higher than 1000m
= . .
I} Vibration 5.9m/¢ (0.66) orless(JIS C 60068-2-6 standard; IEC60068-2-6
Gas medium Indoor (no corrosive or inflammable gas# mist, or dust)

*1
*2
*3
*4
*5

Vary with the environment, condition, motor in useor sensor.

The maximum output frequency is at 5V, 10V, and 20mA

An optional board is required for linear driver inp ut.

Applicable temperature for medium-term and long-term transportation.

When 2-pole motor is set, the maximum value of fragency setting range is 120Hz.
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11-3

Communication Function Specification

11-3 Communication function specification

Electrical characteristics

RS485 communication

Communication protocol

SANKEN protocol Modbus-RTU

communication protocol

Communication type

4-wire / 2-wire bus type
(RS485 standard

Transmission distance

Total 500m, terminal resistor is required

Number of units
connected

Max. 32 Max. 247 Note

Connection cable

Shielded twisted-pair cable recommended

Communication type

Full-duplex / Half-duplex

Communication speed

57600/38400/19200/9600/4800/2400/1200 selectable

[bps]
Synchronization Asynchronous start/stop
Data format ASCIJ code or BINARY | BINARY
Data length 8bit
Stop bit length 1bit or 2bit selectable
Parity check Yes (odd, even), No, Selectable
Error check SUM check CRC code check
Message ASClJ CR+LF/CR selectable No
end code BINARY No

* Note: A relay is required when exceeding 32

11-4 Storage Environment
Storage environments GRAMCO-SVC06 are as follows:

Table 11-1  Storage environment

Item

Description

Remark

Storage temperature

-20-65C

Short term during transportatio

=]

Relative humidity

95%RH or lower

Gas medium

No corrosive, gases, oil mist, drippéhust or direct sunlight

Gas pressure

86-106Pa

(1) Temporary storage

@ Never place it directly on the ground.

@ If equipment is stored in an environment which ierse than above mentioned, pack and seal the
equipment with polyvinyl resin plastic film, add amernal desiccant to prevent humidity.

(2) Long-term storage

@O When storage time exceeds 3 months, in order teeptethe deterioration of the electrolytic capaito

caused by temperature, please adjust the ambrapetature to -10-+36.

@ Use desiccant, and keep the relative humidity énghckage lower than 70%.
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12. External Dimension

12-1 Master dimension

2-¢d

5
YN —O—7 T
I 8
Ii
W1 (11.6) D
W
Table 12-1 List of overall dimension
Capacity H H1 W w1 D d t
SVC06-0015:C4
SVC06-0022EC4 280 266 150 138 160 5 7
SVC06-0040:C4
SVC06-0055EC4
300 286 200 187 195 5.5 7
SVC06-0075:C4
SVC06-0110:C4
330 316 220 208 195 5.5 7
SVC06-0150:C4
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12-1

Master Dimension

2-0d
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Table 12-2 List of overall dimension
Capacity H H1 H2 W w1 D
SVC06-0185-**4
SVC06-0220-**4 610 593 10 240 216 283 7 20
SVC06-0300-**4
SVC06-0370-**4
SVC06-0450-+4 | 40 722 10 280 256 295 8 20
SVC06-0550-**4
SVC06-0750-+a | 210 786 12 320 296 318 12 30
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12-2 Master Dimension

—FE = ¥ | (% ]
E%“ b
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T ] w1 o (17) D @d
a-@d W '
Table 12-3  List of overall dimension
Capacity H H1 H2 w w1l w2 D d

SVC06-0900-**4

svcoe-1100+a | 200 870 15 350 250 140 340 15

SVC06-1320-**4

SVC06-1600-**4 | 1010 980 15 500 400 290 380 15

SVC06-1850-**4

SVC06-2000-**4

SVC06-2200-**4 | 1010 980 15 680 580 470 380 15

SVC06-2500-**4
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12-2  Operation Panel

12-2 Operation panel
(1> Operation panel

3-M3 screw length: 4mm or shorter

— = =r =
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|
(11 6 ) 16 5
|

(2) External installation of operation panel: Dirsemal diagram of opening hole
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13. Peripheral Equipments & Options

B Please work on the equipment only when the safetygrautions are confirmed.
Failure to observe may result in personal injurgt fire.

The followings are options foBRAMCO-SVC06 series. Please configure the peripheral equipn{emtisiding options)
according to the situation and purpose.

Table 13-1Options of peripheral mechanical equipments
Name Details of purposes

Purposes include:
e to improve the input power factor of the inverter
e to reduce the influence of interphase unbalanae pfover
supply voltage
e to prevent the inverter trip caused by open/clasgon of
phase-lead compensating capacitor in the system
e Large power supply capacity (500kVA or above)
m Model name
e AC reactor §-ACL-eeK
e DC reactor §-DCL-eeK
o: 400series F, 200V series T

[ zero-sequence Reduce the cable interference influence caused bggninto the
reactor inverter power supply system. We recommend thatettedementg
Transmission | are installed near the inverter as possible.

interference m Model name RC5078

7 AC reactor /
DC reactor

filter RC5096[SOSHIN motor (company) product]
01 Radio noise | Used to restrain the radiation of radio noise ®itiverter powe
filter supply.

m Model name
200V grade: 3XYEB-105.104
400V grade: 3XYHB-105.104
[ OKAYA motor (company) produdt

Noise filter Reduce the cable interference influence caused bggainto the
Note 1 inverter power supply system. We recommend thatettedementd
are installed near the inverter as possible.

m EMC filter recommended (consult separately)

Braking P-PR terminal used to connect inverter; it will some the
resistance regenerated energy by a resistor.
m Please consult separately.

*

01 Input power supply / transformer

* When system power voltage and inverter rated inpuvoltage are required
to be suited, please set according to the requiremies.

e When several inverters are used simultaneously, inust be configured to
reduce the influence of higher harmonic current to other loaded
equipments.

112 Wiring breaker or leakage breaker protective switch

¢ Please connect it with the protection or overload qtection circuit of power
supply system.

e When a leakage breaker protection switch is requad, please select
corresponding higher harmonic products.

13 Electromagnetic contactor

¢ A surge absorber must be configured on the winding.

e Please install a surge absorber to restrain the sge caused by open/close
actions of electromagnetic contactor or controllingelay.

* Note 1: When an internal EMC filter is used, please set theelector switch to
ON.
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13. Peripheral mechanical equipments & options

B The following optional boards built into the invertare available.

Table 13-2 Option Card

Option Name Type

Function

Applicable inverter

PG Option card SC-PG1

Detect and feedback the nsped with the detector (PG), t&SVCO06 all models

operate speed control function and position coritnattion.
Line driver output corresponding to PG
Pulse (differential pulse) input for phase A& B
Pulse monitoring output
PG power supply: +5V or 12V

SC-PG2

Detect and feedback the motor speed withdtextor (PG), td
operate speed control function and position coritnottion.
Open-collector/push-pull output corresponding to PG
Pulse input for phase A & B
Pulse monitoring output
PG power supply: +12V

SC-PG3

Detect and feedback the motor speed withdtextor (PG), tg
operate speed control function and position coritnattion.
Open-collector/push-pull output corresponding to PG
Pulse input for phase A & B
Pulse monitoring output
PG power supply: +24V

PROFIBUS SC-PB
communication
board

The inverter can be used as a slave-statiBROFIBUS with
this option, therefore realizing the monitor andntcol of
inverter parameter setting and status by the upster station
through the PROFIBUS bus.

B The inverter can mount 2 optional boards simultasgo

There are two slots in the inverter; each optidwrd must be plugged into the specified slot beealifferent
optional boards have different shapes.

Furthermore, the combination status of the optitweards may also influence the installation or fiomc
For details of each option, please refer to theucsons for each optional board.

Optional board compatibility sheet

Table 13-3 Option card combination compatibility

St Shotd Not SC-PG1 SC-PG2 SC-PG3 SC-PB
plugged

Not plugged - o ) o o

SC-PG1 o X X X o

SC-PG2 o X X X o

SC-PG3 o X X X o

SC-PB o o o o X

o: Available x: Not available
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