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NOTICE
1.Make sure that this instruction manual is delivered to the end user of
the inverter unit.
2.Read this manual before installing or operating the inverter unit, and
store it in a safe place for reference.
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|. Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the inverter
safely prevent injury to yourself and other people around you as well as prevent damage to property in the area.
Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read the manual.
Make sure that you observe all cautions given.

Explanation of markings
Marking Meaning of marking

/!\ Warning| Indicates that errors in operation may lead to death or serious injury.

JAN Cauti Indicates that errors in operation may lead to injury (*1) to people or that these
& aution! errors may cause damage to physical property. (*2)
(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols
Marking Meaning of marking

® Indicates prohibition (Don't do it).

What is prohibited will be described in or near the symbol in either text or
picture form.
Indicates something mandatory (must be done).
o What is mandatory will be described in or near the symbol in either text or
picture form.
-Indicates warning.
What is warned will be described in or near the symbol in either text or picture

A form.
Indicates caution.

What the caution should be applied to will be described in or near the symbol in
either text or picture form.

B Limits in purpose

This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

(- ASafety precautions

V The inverter cannot be used in any device that would present danger to the
human body or which a malfunction or error in operation would present a direct
threat to human life (nuclear power control device, aviation and space flight
control device, traffic device, life support or operation system, safety device, etc.).
If the inverter is to be used for any special purpose, first get in touch with the
supplier.

V¥ When using inverters for critical equipment, even though the inverters are
manufactured under strict quality control always fit your equipment with safety
devices to prevent serious accident or loss should the inverter fail (such as failure
to issue an inverter trouble signal)

V¥ Do not use the inverter for loads other than those of properly applied three-phase
induction motors in general industrial use.
(Use in other than properly applied three-phase induction motors may cause an
accident.)
When the inverter is used to control the operation of a permanent magnet motor, a
combination test must be conducted in advance. For details on the test, contact

\___vour supplier.
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I B General Operation
/\ i Reference
/\ Warning
» Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.
Disassembly
prohibited
» Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.
The unit contains many high voltage parts and contact with them will result in electric shock.
+ Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. This 2.
can result in electric shock or other injury.
Prohibited » Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. This can result in 2.
electric shock or fire.
» Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. 2.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet, 3.
this can result in electric shock or other injury.
0 « If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn 3.
power off. If the equipment is continued to operate in such a state, the result may be fire.
Mandatory Call your local sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material.
The leakage current caused by the contamination may result in fire.
A Caution Reference
» Do not touch any radiating fins or radiating resistors. 3.
They can become very hot, and you may get burned if you touch them.
Prohibited
contact
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B Transportation & installation

/\ Warning Reference

« Do not install or operate the inverter if it is damaged or any component is missing. This can 2.
result in electric shock or fire. Please consult your local sales agency for repairs.

« Do not place any inflammable objects nearby. If a flame is emitted due to malfunction, it 144

Prohibited may result in a fire.

« Do not install in any location where the inverter could come into contact with water or other 2.
fluids. This can result in electric shock or fire.

* Must be used in the environmental conditions prescribed in the instruction manual. Use 1.4.4
under any other conditions may result in malfunction.

* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.

« Do not operate with the front panel cover removed. Doing so could result in electric shock. 144

« An emergency stop device must be installed that fits with system specifications (e.g. shut 10.

Mandatory off input power then engage mechanical brake). 144

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or
injury.

« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 1.4.4

A Caution Reference
» When operating, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
» Do not install in any area where the unit would be subject to large amounts of vibration. 1.4.4

That could result in the unit falling, resulting in injury.

Prohibited | - ..Do not expose the drive to halogen group disinfectants.

Failure to comply may cause damage to the electrical components in the drive.
Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or 2.
larger should be carried by 2 people more, or it could fall and cause an injury.

Handle large capacity models using a crane.

Lifting heavy inverters can cause injury to persons.

Taking care of safety for users, handle carefully in order not to damage the inverter.
Carefully lift up the inverter, hanging wires on the hanging bolts or holes on the top or
bottom of the inverter.

Mandatory

Note 1: Always keep the two sling ropes in balance when lifting the inverter, and take care
that unexpected force does not apply to the inverter during lifting.

Note 2: Always protect the inverter with a cover when transporting it.

Note 3: Do not put your hand in the wiring port or do not hold it when transporting the
inverter. 14.4

« The main unit must be installed on a base that can bear the unit's weight. .

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting

in injury. 14.4

Install a mechanical brake whenever the motor requires a brake (device which retains the .

motor shaft).

Failure to do so could lead to injury to persons because the inverter itself has no function of

mechanically retaining the brake shaft.




TOSHIBA

E6581301
I B Wiring
/\ Warning Reference

» Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.

+ Do not connect resistors to the DC terminals (between PA/+ and PC/-, or between PO and 22
PC/-). 519

® That may cause a fire.
Prohibited Connect resistors as directed by the instructions for “Installing separate braking resistors.”

+ Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) 2.2
connected to the input side of the inverter.
That could result in electric shock.

« Electrical construction work must be done by a qualified expert. 2.
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.

+ Connect output terminals (motor side) correctly. 2.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.

« Wiring must be done after installation. 2.
If wiring is done prior to installation that may result in injury or electric shock.

* The following steps must be performed before wiring. 2.
(1) Turn off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

Mandatory (3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure
that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.

If these steps are not properly performed, the wiring will cause electric shock.

« Tighten the screws on the terminal board to specified torque. 2.
If the screws are not tightened to the specified torque, it may lead to fire.

+ Check to make sure that the input power voltage is +10%, -15% of the rated power voltage 14.4
written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.

» Ground must be connected securely. 2.
If the ground is not securely connected, it could lead to electric shock or fire when a 22
malfunction or current leak occurs. 10.

Be Grounded
A Ca utlon Reference
+ Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21

O

Prohibited

capacitors to the output (motor side) terminals.
That could result in a fire.

/\ Caution

TN

Caution

Charged capacitors can present a shock hazard even after source power is removed.

Drives with EMC filters will retain a charge on the input terminals for up to 15 min. after the power has been
removed. To avoid electrical shock, don’t touch the connector terminals and uninsulated source cables at

either the main circuit disconnect or the drive until the capacitive charge has dissipated.
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B Operations
/\ Warning Reference
« Do not touch inverter terminals when electrical power is applied to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
« Do not touch switches when thands are wet and do not try to clean the inverter with a 3.
damp cloth.
Such practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.
Prohibited | « The inverter is tuned automatically (auto-tuning £ 4 =2, 3) when the inverter is started 6.22
for the first time after setup.
During auto-tuning, which takes several seconds, the motor is energized, although it is
standing still. Noise may be produced by the motor during auto-tuning, which, however,
does not indicate that something is wrong with the inverter or the motor.
« Do not set the stall prevention level (F 5 [ ) extremely low. 6.33.1
If the stall prevention level parameter (F 5 i /) is set at or below the no-load current of the
motor, the stall preventive function will always be active and increase the frequency when it
judges that regenerative braking is taking place.
Do not set the stall prevention level parameter (F 5 ) below 30% under normal use
conditions.
« Do not turn on the power before attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the 10.
cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
« Make sure that operation signals are off before resetting the inverter after malfunction. 3.
Mandatory If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.
« Provide cranes and hoists with sufficient circuit protection such as mechanical braking. 6.22
Without sufficient circuit protection, the resulting insufficient motor torque during tuning
could create a risk of machine stalling/falling.
A Cautlon Reference
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to 3.
0 the motor's instruction manual)
Not observing these ranges may result in injury.
Mandatory
When sequence for restart after a momentary failure is selected
A Cautlon Reference
« Stand clear of motors and mechanical equipment. 5.18.1
If the motor stops due to a momentary power failure, the equipment will start suddenly
when power is restored.
This could result in unexpected injury.
« Attach cautions about sudden restart after a momentary power failure on inverters, motors
Mandatory and equipment for prevention of accidents in advance.
When retry function is selected
A Cautlon Reference
« Stand clear of motors and equipment. 6.14.1

Mandatory

If the motor and equipment stop when the alarm is given, selection of the retry function will
restart them suddenly after the specified time has elapsed and alarm condition has
disappeared. This could result in unexpected injury.

« To prevent accidents, stick caution notices that the inverter has a retry function to the
inverter, the motor and the machine.
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Maintenance and inspection

/\ Warning

Reference

Prohibited

Never replace any part by yourself.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local
sales agency.

14.2

o

Mandatory

The equipment must be inspected every day.

If the equipment is not inspected and maintained, errors and malfunctions may not be

discovered which could lead to accidents.

Before inspection, perform the following steps.

(1) Turn off all input power to the inverter.

(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure

that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.

If inspection is performed without performing these steps first, it could lead to electric

shock.

14.
14.2

Disposal

A Caution

Reference

Mandatory

If you throw away the inverter, have it done by a specialist in industry waste disposal*.
If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.

(*) Persons who specialize in the processing of waste and known as “industrial waste product

collectors and transporters” or “industrial waste disposal persons.” If the collection,
transport and disposal of industrial waste is done by someone who is not licensed for that
job, it is a punishable violation of the law. (Laws in regard to cleaning and processing of
waste materials)

16.

Attach caution labels

Shown here are examples of caution labels to prevent, in advance, accidents in relation to inverters, motors and
other equipment.
If the inverter has been programmed for auto-restart function after momentary power failure or retry function, place
caution labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart
sequence of momentary power failure, place
caution labels in a place where they can be easily
seen and read.

(Example of caution label)

If the retry function has been selected, place
caution labels in a location where they can be
easily seen and read.

(Example of caution label)

A Caution

(Functions programmed for restart)

A Caution

(Functions programmed for retry)

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after momentary power failure
will restart suddenly after recovery.

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart
suddenly after the specified time has elapsed
and alarm condition has disappeared.
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Il. Introduction

Thank you for your purchase of the Toshiba “TOSVERT VF-AS1” industrial inverter.

This instruction manual is intended for inverters with CPU version 150 or later.
The CPU version will be frequently upgraded.
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1. Read firs

1.1 Check the product

Before using the product you have purchased, check to make sure that it is exactly what you ordered.

A Caution

Use an inverter that conforms to the specifications of the power supply and three-phase induction
motor being used. If the inverter being used does not conform to those specifications, not only will
Mandatory | the three-phase induction motor not rotate correctly, but it may cause serious accidents through
overheating and fire.

Type indication ’ Inverter main unit ‘ Name plate

TOSHIBA
TRANSISTOR INVERTER
VFAS1-2004PL-HN

0.4KW-1.1KVA-0.5HP.
INPUT OUTPUT

Uy | o 20070 | 5w 20040
kw{ F(iz) | 50760 o) Q\
w | s e

UWV) | 3PH 200240 | 3pH230 | CuhWG14
75¢
F(hz) 0 S | 1247

3PH-200/240V
| VF'AS1 3.7kW/SHP |

Series name
Power supply
Motor capacity

Type indication

He | &) 31 (CF it

o
1 0
Carton box Warning label e e P

> 000000000 Motor Overioad Protection: Class 10

Manufactured in Chinal
from i and

Serial No. 9810 05131303 0001 _domestic compx

CSAB44IASMEAITS
C € C@
|:| 231252

@lISTED 170M

Name plate

. IND.CONT.EQ.
Type indication Warning label 204728
label TOSHIBA INTERNATIONAL CORPORATION!

HOUSTON,TEXAS

Instruction manual

Inverter Type

Applicable motor

Invert rated output capacity
Power supply

Related input current
Related output current
Serial No.

This manual

1.2 Contents of the product code

Explanation of the type and form written on the label.
Type Form Special specification code

IlVF As 1]|—[2]o 38 7[P|L|Y|-|W|[N]|-[A]2]2
N R

Model name Voltage class Applicable motor capacity || Operation panel | [ Additional functions | | | Additional functions II Special
1 e specification code
TOSVERT 2.200V~240V | [004:04KW | 450-45KW || P-Provided [ Bultin EMC filter | [F-External heat sink pecticat
VF-AS1 series 4:380V~480V | [007:0.75kW | 550:55kW b * i Y:Others AODO:Special
015:1.5kW | 750:75kW - Bulin ‘bea’sic fitter | L_{non-standard) specification code
022:2.2kW | 900:90kW IC: Built.in EMC filter (ODis a number)

037:3.7/4.0kW| 110K:110kW|
055:5.5kW 132K:132kW|
075:7.5kW 160K:160kW|

110:11kW 200K:200kW| Default interface
150:15kW 220K:220kW| logic*

185:18.5kW [ 280K:280kW| _
220:22kW 355K:355kW]| WN: Negative
300:30kW 400K:400kW]| WP: Positive
370:37kW 500K:500kW] HN (*2): US Negative,

*1): This code represents the factory default logic setting. You can switch from one input/output logic to the other
using slide switch SW1. = For more details, refer to Section 2.3.2.

*2): WN and WP only above 280kW.

Warning : Always shut power off first then check the ratings label of inverter held in a cabinet.

A-1
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1.3 Structure of the main body

1.3.1 Names _and functions

1) Outside view

Control circuit
terminal cover

Be sure to close the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

|

oo )
Main circuit terminal
cover

Be sure to attach the
cover before starting the
operation to prevent

persons from touching L ——

the terminal in error.

@@/

Wiring port

Cooling fan

[Bottom view]

[Front panel]

/l Operation panel

Inverter type and
production No. are on the
back side of the control
circuit terminal cover.

I Protective cover on the top [Note] |

Ventilation slit

000000000

Name plate

1J

[Side view]

Note: Remove this cover when installing the inverter side by side with other inverters where the ambient temperature will rise
above 40°C. = For more details, refer to Section 1.4.4.

A-2
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B Operation panel

RUN lamp || EASY key [Note 1] || EASY key lamp " Up key % lamp

Lights when an ON Press this key to control || Lights when the EASY Lights when the unit

command is issued but no : : P is 9

frequency signal is sent wi?hf:nc;?anmaestzlgned key is enabled. is %.
out. It blinks when P :
operation is started.

—_——— Hz lamp
PRG lamp
Lights when the unit is
Lights when the RURTe % Hz.
inverter is in parameter MGito Z
setting mode. P ——
— MODE key

MON lamp RUN @ MODE) Displays the operation
frequency, a

!_lghts w_he_n the . parameter, the cause
inverter is in monitor

f a fail d .
mode. Blinks when the STOP) V \g of afailure, and so on
inverter is placed in trip
record display mode. ENTER key

RUN key lamp Up/Down key lamp
Lights when the RUN With these keys, you
key is enabled can set the operation

_ frequency while the
STOP key Up/Down key lamp is
RUN key Pressing this key while lit. [Note 2]
i i y whi
Prossing this ke the RUN key lamp is lit RS485 connector/cover ]
9 Y causes the motor to make

while the RUN key Down key

e a deceleration stop. Press 2-wire RS485 connector. This
lamp is it starts the the key twice to reset the connector is used to connect an
operation. inverter after a trip. optional device, such as an

extended control panel.

Note 1: = For details EASY Key functions, refer to Section 5.22.

Note 2: When parameter £ 7 3 is setto {, the operation frequency cannot be set even if this lamp is lit.
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2) Main circuit terminal

VFAS1-2004PL~2015PL
VFAS1-4007PL~4022PL

Shorting-bar PO_PA/+ PB_PCl-

M4 screw

. ! U1 VIT2 WIT3
Grounding capacitor

switching switch UL__—10

SD B IR
L Grounding terminaN

(M5 screw)

Screw hole for EMC plate

VFAS1-2022PL, 2037PL
VFAS1-4037PL

PO_PA/+

Shorting-bar ~ PB_PCL

Grounding capacitor
switching switch

Z Grounding termiN

(M5 screw)
Screw hole for EMC plate

VFAS1-2055PL
VFAS1-4055PL, 4075PL

Shorting-bar.

Grounding capacitor @ M5 screw
switching switch RIL1 SI2 T3\ PO PA+ PB PCl U1 VT2 WIT3
@ [ [

D
Grounding teW
(M5 screw)
Screw hole for EMC plate

A4
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VFAS1-2075PL
VFAS1-4110PL

Shorting-bar- o
M5 screw
RIL1 S/L2 TA3 \PO PA/+ PB /PC/- UIT1 VIT2 WT:

Grounding capacitor
switching switch

!—n—ﬂ
\_ Groundlng lermlw
(M5 screw)

Screw hole for EMC plate

VFAS1-2110PM, 2150PM
VFAS1-4150PL, 4185PL

Grounding capacitor /

switching switch

Shorting-bar-
_\P M6 screw
L1 SL2 TA3 0 PA+ PB /4/_ um V2 W/T3
[ [ T
T HE ﬁ ©)

o
\ Grounding termlnal\/

@D
@o

8

(M5 screw)
Screw hole for EMC plate

VFAS1-2185PM, 2220PM
VFAS1-4220PL

’ . - ) M8 screw Shorting-bar
Grounding capacitor switching switch =
R RLY siL2 T3 UT1 VT2 W3

G di . itchi itch 0
(4r(;)(;1\r/1n|]r:)gij$pacnorswnc ing switcl L @ @ @ |:| @ @ ©

o
1 D [P0 Pas @
Sas : — il
A:-WN and -WP products.  B:-HN products only. \___ Grounding terminal
M
Use crimped ring Insert the cables (M8 screw)
lugs of appropriate (stripped the Screw ho!e for EMC plate
size on input and appropriate length) Grounding terminal
H i (M5 screw)
output cables. Attach  directly into the holes

to the top side of the in the front of the

terminal block only. power terminal block.
Do not place wires Tighten to

in the hole of the recommended torque
terminal block. using the socket

head cap screw
provided in the
terminal block.
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VFAS1-4300PL, 4370PL

Grounding capacitor switching switch——

A: -WN and -WP products.

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

B: -HN products only.

Insert the cables
(stripped the
appropriate length)
directly into the holes
in the front of the
power terminal block.
Tighten to

recommended torque

using the socket
head cap screw
provided in the

VFAS1-2300PM~2450PM
VFAS1-4450PL~4750PL

Grounding capacitor switching switch

A: -WN and -WP products.

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

M
8 screw Shorting-bar

SIL2 T3

9 _|‘ D
.r o L
\_. Grounding terminal
(M8 screw)
Screw hole for EMC plate

Grounding terminal

B: -HN products only.

Insert the cables
(stripped the
appropriate length)
directly into the holes
in the front of the
power terminal block.
Tighten to
recommended torque
using the socket
head cap screw
provided in the
terminal block.

VFAS1-2550P
VFAS1-4900PC

M12 screw —— |g

Grounding capacitor
switching bar

A

(M5 screw)
: gﬂ M12 screw Shorting-bar
. il Bpry sn2 s umi/ vim2 wirs
@
Olotatolo |
[o © o Jo o o]
. Sololo J
@Q‘@ PO @PAH PB " PCl- @)@@ ‘
T~ 7 I
LN e i
\_ Grounding terminaIJ
(M12 screw)
Screw hole for EMC plate
Grounding terminal
(M8 screw)
o o

DEDE =D C_ =l

o
{i [ — [ 2 | | o 2| | g | — | s |
— e prm—

1

1

nfle| e &:-

M10 screw——e

t | —— M8 screw

Grounding terminal(M10 screw)

A-6
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VFAS1-2750P
VFAS1-4110KPC

M12 screw——_ |

Fan terminall

M10 screw———_]

Grounding capacitor
switching bar

VFAS1-4132KPC

= Grounding
° ©| © |,— capacitor
° o switching screw

L oY
RN F 1 F wrrso N
MG o M10 screw

NERONE 3
N

Grounding terminal(M10 screw)

o
SO o o]

F[C

o

_ﬂo\

VFAS1-4160KPC

Hllg\ | IHIHEESE@ =

Fan termlna

Grounding
| — capacitor
switching screw

M12 screw

C|_———M10 screw

M4 screw Grounding terminal(M12 screw)

A-7
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VFAS1-4200KPC~4280KPC

Grounding
Fantorminal capacitor
anterminal  gwitching screw

M12 screw
M4 screw / \ / Grounding terminal
(M12 screw)
VFAS1-4355KPC, 4400KPC
at n
oo o LT C-__°°p02 © i

Grounding P01 © AL 2 y
capacitor ooo O OO [O0 OO {OF— M12 screw

switching screw ‘go ‘-‘

S S— i
> o

3 °

|

Fan terminal !

° R4 SA21TA3Y VT2 RA128MA22 TH32 W3

um . .
0 of "lo["1of"lo[-10 ol 1ol ol 10 o=

M12 screw

T‘ﬁ’—?

/ \ Grounding terminal
(M12 screw)

VFAS1-4500KPC

Grounding
capacitor
switching screw M12 screw
Fan terminal
I
@0
- o
II C]
- _ RIL12b S22 (TiL32__ WiT3
M4 screw loo[loofloo[Too M12 screw
YY) YY) ?PQ?
H@4 DLt Q AN O SFAENREF O o)
17 V1 i . 7 1 Al |
/ \/ V \/ V \/ Grounding terminal

(M12 screw)

A-8
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3) Control circuit terminal block
The control circuit terminal block is common to all equipment.

Sink logic
(VFAS 1 —oterre-\WN, HN)

[Q% b 0-10V FM
SOURCE | SINK 0-20mA _ O-1mA

——
[ 7ol — @ [T

Swi1

Source logic
(VFAS -ekex-WP)

! PP_IRR/S4[CCA] Wl [ RX | FM [ AM . I:l:l
SOURCE | SINK FLAJFLBIFLC H.“ ’HHH m SwW3
(I III

|INT/PLC PLC INTI = e S
[ [+SU] F T R [ S1]S2[S3JRES] PULS LO
SWA1 ST [ CC [ NO [P24PLOOUTAIOUTZ[ CC
~ | P —— | [
sw4

ST-CC Shorting bar

4-wire RS485
(VFAS1-"**WN, HN)

connector

| Control circuit terminal block screw size: M3 |

= For details on all terminal functions, refer to Section 2.3.2.

1.3.2 Detaching the cover

B Main circuit terminal cover
To wire the main circuit terminal for models 200V-15kW or smaller and 400V-18.5kW or smaller, remove the main
circuit terminal cover in line with the steps given below.
(A) (B)

Main circuit terminal

Open the main circuit terminal cover. Remove the main circuit terminal cover.
* To open the cover, lift it with your finger (1) Turn the screw securing the cover
placed at the part [> on the right side of counterclockwise by 90° to release the lock
the cover. (Do not turn the screw by more than 90°.
Or else the screw might be broken.)

(2) Hold the cover by both ends, and then pull
up the cover with slightly bending it inward.

A-9
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For 200V/0.4kW to 200V/15kW models and 400V/0.75kW to 400V/18.5kW models, cut off the tabs (part A in the
figure below) on the main circuit terminal cover if necessary for connecting the cables from the power supply.

200V-0.4kW~3.7/4.0kW 200V-5.5kW~15kW
400V-0.75kW~3.7/4.0kW 400V-5.5kW~18.5kW

L
YN
[t

il

W Front cover

To wire the main circuit terminal for models 200V-18.5kW or more and 400V-22kW or more, remove the front cover.

Remove the screw —— 5,

Main circuit terminal

m Control circuit terminal cover

To wire the control circuit terminal, open the control circuit terminal cover in line with the steps given below.
(A) (8)

Control circuit terminal

Open the control circuit terminal cover. Remove the terminal, if necessary.
* To open the cover, lift it with your finger * To do so, open the main circuit terminal
placed at the [> part on the right side of cover, loosen the screws that fix the
the cover. terminal, using a (-) screwdriver or torx
(T20H) screwdriver, placed your finger on
part € and pull out the terminal.
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B Charge lamp
This lamp is lit when a high voltage remains in the inverter. When removing the main circuit terminal cover or opening the
front cover, be sure to check that this lamp is off and follow the instructions about wiring on page 4.
The mounting position of the charge lamp varies from model to model.

VFAS1-2004PL~2150PM
VFAS1-4007PL~4185PL

This lamp is placed behind the main circuit
terminal cover.

Charge lamp

VFAS1-2185PM~2450PM VFAS1-2550P, 2750P
VFAS1-4220PL~4750PL VFAS1-4900PC~4500KPC
| 1 —1 A 5 o A
—

Charge lamp

o N bl
Charge lamp

o o lo of

| )] = — ) [e]
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1.3.3 Grounding capacitor switching method
The inverter is grounded through a capacitor. The leakage current from the inverter can be reduced using the selector
switch, switching bar or switching screw (depending on the model) on the main circuit terminal board. This switching
device is used to detach the capacitor from the grounding circuit or to reduce its capacitance.
Some models have capacitors that can be detached completely, while others have capacitors whose capacitances
can be reduced.
Note 1: Please note that, without the capacitor, the inverter does not comply with the EMC directive.
Note 2: When attaching or detaching the capacitor, be sure to turn off power.

W 200V/45kW - 400V/75kW models and smaller: Grounding capacitor switching switch

A\ Wa rning

+When the grounding capacitor is detached from the inverter with a capacity of

400V-3.7/4.0kW or less, be sure to set the carrier frequency (£ F) at 4kHz or less.

If the carrier frequency is set above 4kHz, internal parts of the inverter may overheat and
become damaged.
-When the grounding capacitor is detached from the inverter and the cables connecting
the inverter to the motor is 100 m or more in length with a capacity between 400V-5.5kW
and 400V-18.5kW, be sure to set the carrier frequency (£ ) at 4kHz or less.
If the carrier frequency is set above 4kHz, internal parts of the inverter may overheat and
become damaged.

Prohibited

200V 0.4kW~15kW /200V 0.4kW~7.5kW, 18.5kW, 22kW \
400V 0.75kW~18.5kW 400V 0.75kW~18.5kW

To connect and ground the capacitor,
push in the button.
(Factory default position)

=+

*2

*2

=

capacitor to prevent it from being

% Pull up this part to detach the

*2: For 400V-3.7/4.0kW model and smaller, the switch is fixed
with a label saying “CF/SFr = 4kHz.” If such a label is
affixed to your inverter, you should set the carrier frequency

model. I F) at 4kHz or less according to the instructions when

= For details, refer to Section 1.3.1. switching.

1: There are two places according to the

200V 11kW, 15kW, 30kW~45kW
200V 18.5kW~45kW 400V 22kW~75kW
400V 22kW~75kW

Large Small

I~
l l E‘ To change the capacitance from Small
I I J to Large, push in the button.
— — (Factory default position)

Large Small

E& To change the capacitance from Large

to Small, pull up the button.

-\ -\
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W 200V/55kW models and larger 400V/90kW, 110kW models: Grounding capacitor switching bar

\

To change the capacitance from
Small to Large, secure the upper
end of the grounding capacitor
switching bar to the inverter
chassis, with a screw.

To change the capacitance from
Large to Small, remove the screw
that fixes the upper end of the
grounding capacitor switching bar
and turn the switching bar, as
shown in the figure on the left.
(Factory default position)

/\ Warning

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, 400V-90kW and 110kW models meet required EMC directive by
changing the connection of the grounding capacitor as shown in the figure at the top (changing the
capacitance from Small to Large).

W 400V/132kW models and larger: Grounding capacitor switching screw
«132kW, 160kW »

\

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
screw.

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching

screw.
(Factory default position)

A\ Warning
In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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«200kW~280kW»

Large Small

i

\

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
screw.

J

Large Small

%E}]{

To change the capacitance from \
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
screw.

(Factory default position)

/

/N\Warning

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC

directive.

«355kW~500kW»

Large Small

%TE

\

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching
screw.

J

Large Small

%E};L

~

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
screw.

(Factory default position)

J

/N\Warning

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC

directive.
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1.3.4 Installing the DC reactor

W How to install (Example: VFAS1-4160KPC)

(1) 2)

Reactor case

Reactor unit —

Front cover

Remove the front cover. Mount the reactor case on an inner wall
of the cabinet and secure the reactor unit
to the case with screws.

@) 4)

Front panel

Connect the reactor unit to the PO Secure the cover, front panel and top panel
and PA/+ terminals on the main-circuit to the reactor case with screws.

terminal board. Then connect the
supplied earth wire.

= See the figures on the next page.
Fix the front cover after connecting.
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® Example of wiring of each model

«VFAS1-2550P, 2750P» «VFAS1-4900PC~4132KPC» «VFAS1-4160KPC~4280KPC»
‘= e ¢
[ [
L] °
L)
PO  PA/+ Earth cable PO PA/+ PO PA/+  Earth cable

«VFAS1-4355KPC~4500KPC»

T .
0 e aN NG o
[ 1
o af i le o,
K= 5 5
-] -] LI I - |
PO.1 PA/+ PO.2 Earth cable

Notes on the application

1.4.1 Motors

Keep the following in mind when using the VF-AS1 to drive a motor.

A Caution

0 Use an inverter that conforms to the specifications of power supply and three-phase induction motor

being used. If the inverter being used does not conform to those specifications, not only will the
three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory | overheating and fire.

Comparisons with commercial power operation
The VF-AS1 Inverter employs the sinusoidal PWM system to supply the motor. This is why compared to operation
with a commercial power there will be a slight increase in motor temperature, noise and vibration. The main supply
voltage and current will also be distorted due to harmonic distortion while increase the line current.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there may be a decline in
that motor's cooling effect. If this happens, operate with the output decreased from rated load.
To carry out low-speed operation continuously at the rated torque, we recommend to use a inverter rated motor or
a forced cooled motor designed for use with an inverter. When operating in conjunction with a inverter rated motor,
you must change the inverter's motor overload protection level to VF motor use (5L /7).

Adjusting the overload protection level
The VF-AS1 Inverter protects against overloads with its electronic thermal overload detection circuits. The
electronic thermal's reference current of the inverter must be adjusted in line with the rated current of the motor
being used in combination.
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High-speed operation at and above 50Hz/60Hz (rated frequency)
Operating at frequencies greater than 50Hz/60Hz will increase noise and vibration. There is also a possibility that
such operation will exceed the motor's mechanical strength under these conditions and the bearing limits. You
should verify with the motor's manufacturer operating.

Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubricating effect.
Check with the manufacturer to find out about operable speed range.

Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of 50% or
under of the rated load, or when the load's moment of inertia is extremely small. If that happens reduce the carrier
frequency.

Occurrence of instability
Unstable phenomena may occur under the load and motor combinations shown below.
« Combined with a motor that exceeds applicable motor ratings recommended for the inverter
« Combined with special motors
To deal with the above lower the settings of inverter carrier frequency. (When performing vector control, set the
carrier frequency at 2kHz or more. If the carrier frequency is set below 2kHz, it will be automatically corrected to
2kHz by the inverter.)
« Combined with couplings between load devices and motors with high backlash
In this case, set the S-pattern acceleration/deceleration function and adjust the response time inertial moment
setting during vector control or switch to V/f control (7 £ =07).
« Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time inertial moment setting during vector control or switch to V/f control (7 £ =17).
If it is operated in vector control mode (For torque control mode), only a motor whose capacity is same as inverter
standard or 1 ranking lower should applied.

Braking a motor when power supply is lost
A motor with its power cut off goes into freewheel, and does not stop immediately. To stop the motor quickly as
soon as the power is cut off install an auxiliary brake. There are different kinds of brake devices, both electrical and
mechanical. Select the brake that is best for the system.

Loads that generate negative torque
When combined with loads that generate negative torque the protection for overvoltage and overcurrent on the
inverter will go into operation and may cause a trip. For this kind of situation, you must install a dynamic braking
resistor, etc. that complies with the load conditions.

Motor with brake
If a brake motor is used with the braking circuit connected to the output terminals of the inverter, the brake cannot
be released because of a voltage drop at startup. Therefore, when using the inverter along with a brake motor,
connect the braking circuit to the power supply side of the inverter, as shown in the figure below. In most cases, the
use of a brake motor causes an increase in noise at low-speed.

(Non-exciting brake)

MC2 (Non-exciting brake)

Circuit configuration 1 Circuit configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is configured in some
other way, the overcurrent trip may be activated because of the locked rotor current when the brake goes into
operation.

Circuit configuration 2 uses low-speed signal OUT1 to turn on and off the brake. Turning the brake on and off with a
low-speed detection (OUT1 function) may be better in such applications as elevators. Please confer with your
supplier before designing the system.

Measures to protect motors against surge voltages
In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge voltages may
be produced. When applied to the motor coils repeatedly for a long time this can cause deterioration of their
insulation, depending on the wire length, wire routing and types of wires used. Here are some examples of
measures against surge voltages.

(1) Lower the inverter’s carrier frequency.

(2) Setthe parameter 5 3 {5 (Carrier frequency control mode selection) to 2 or 3.

(3) Use motors with a high dielectric strength.

(4) Insert an reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters
Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the inverter's maximum
applicable motor. If the motor used has a small capacity, the stall prevention level, overcurrent level and the motor
electronic thermal protection must be readjusted. If adjustment is necessary, refer to Section 5.14, and make
adjustments as directed.

Inverter capacity
Do not operate a large capacity motor with a small capacity (kVA) inverter even with light loads. Current ripple will
raise the output peak current making it easier to set off the overcurrent trip.

Power factor correction capacitor
Power factor correction capacitors cannot be installed on the output side of the inverter. When a motor is run that
has a power factor correction capacitor attached to it, remove the capacitors. This can cause inverter malfunction
trips and capacitor destruction.

Inverter

Remove the power factor
correction capacitor and surge
absorber

Power factor correction

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be made. If a connection
must be made to a power supply other than one with rated voltage, use a transformer to raise or lower the voltage
to the rated voltage.

Circuit interrupting when two or more inverters are used on the same power line.

(Circuit interrupting fuse)

MCCB1 MCCB2
—></——>< INV1
MCCB3
MCCBn .

Breaking of selected inverter

A-19
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There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one inverter is
used on the same power line, you must select interrupting characteristics so that only the MCCB2 will trip and the
MCCBH1 will not trip when a short occurs in the inverter (INV1). When you cannot select the proper characteristics
install a circuit interrupting fuse between the MCCB2 and the INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with other
systems causing distorted waveforms, such as systems with thyristers or large-capacity inverters, install an input
reactor to improve the input power factor, to reduce higher harmonics, or to suppress external surges.

H Disposal

If an inverter is no longer usable, dispose of it as industrial waste.

1.4.3 What to do about the leak current

A Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with bad
effects on peripheral equipment. The leakage current's value is affected by the carrier frequency and the length of the
input/output wires. Test and adopt the following remedies against leakage current.

(1) Effects of leakage current across ground
Leakage current may flow not just through the inverter system but also through ground wires to other systems.
Leakage current will cause earth leakage current breakers, leakage current relays, ground relays, fire alarms and
sensors to operate improperly, and it will cause superimposed noise on the CRT screen or display of incorrect current
values during current detection with the CT.

I

Leakage current path across ground? _______________

ELCB

Power supply + inverter J- M

""" s ————- ' “

[ " H e

Lo H H '
< 3 'L < I H .

PTO

H t

ELCB ' H '
inverter - |- i M

< :

‘

'

,

pemmt

Remedies: There is the following method for reduce leakage current across ground.

1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter £ F.

2. If there is no radio-frequency interference or similar problem, detach the built-in noise filter capacitor.
= Refer to Section 1.3.3. (For inverters of certain capacities, the PWM carrier frequency (I F ) must be set
at 4 kHz or below.)

3. Use high frequency remedial products for earth leakage breakers.
If you use equipment like this, there is no need to reduce the PWM carrier frequency.

4. If the sensors and CRT are affected, it can be remedied by reducing the PWM carrier frequency described in
1 above, but if this cannot be remedied because of the increase in the motor's electric magnetic noise,
please consult with your supplier.

* Cautions for applying models with a built-in noise filter.
For the models with a built-in noise filter, the leakage current value at power supply of A (delta) connecting wire
(single-phase earth) can be larger than normal inverter, so be careful.
<Standard leakage current value (single-phase earth)>
VFAS1-2004PL~2150PM: Approx. 15mA
VFAS1-2185PM~2450PM: Approx. TmA
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(2) Affects of leakage current across supply lines
Therm[g]l relay

Power supply inverter

Leakage current path across wires

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter output wires will
increase the effective current values and make externally connected thermal relays operate improperly. If the
motor cables are more than 50m long, external thermal relay may operate improperly with models having
motors of low rated current, especially the 400V class low capacity (3.7/4.0kW or less) models, because the
leakage current will be high in proportion to the motor rating.

Remedies:
s N
1. Use the electronic thermal overload built into the inverter.
The setting of the electronic thermal overload is done using parameter L /7 or &£ Hr .
2. Reduce the inverter's PWM carrier frequency. However, that will increase the motor's acoustic noise.
The setting of PWM carrier frequency is done with the parameter £ F.
3. This can be improved by installing 0.1u~0.5uF-1000Vdc film capacitor to the input/output terminals of each
phase in the thermal overload relay.

R

um m
- A

vir2 ]—] M
i

W3 J—l

Thermal overload relays

(2) CT and ammeter
If a CT and ammeter are connected externally to measure inverter output current, the leakage current's high
frequency component may destroy the ammeter or CT. If the motor cables are more than 50m long, it will be
easy for the high frequency component to pass through the externally connected CT and be superimposed on
and burn the ammeter with models having motors of low rated current, especially the 400V class low capacity
(3.7/4.0kW or less) models, because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1. Use a meter output terminal in the inverter control circuit.
The output current can be output on the meter output terminal (AM, FM). If the meter is connected, use an
ammeter of TmAdc full scale or a voltmeter of 7.5Vdc-1mA full scale.
Inverter output terminal (FM) can be changed to 0-20mAdc (4-20mAdc) with F 5 5 1.
2. Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.




TOSHIBA E6581301

1.4.4 Installation

A Installation environment
The VF-AS1 Inverter is an electronic control instrument. Take full consideration to installing it in the proper operating
environment.

/\ Warning

« Do not place any inflammable substances near the VF-AS1 Inverter.
If an accident occurs in which flames are emitted, this could lead to fire.

%)

Prohibits

o
@
Q

« Operate under the environmental conditions prescribed in the instruction manual.
Operation under any other conditions may result in malfunction.

e

Mandatory

A Caution

» Do not install the VF-AS1 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

» Check to make sure that the input power supply voltage is +10%, -15% of the rated supply voltage
written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is
100% in continuous operation) this may result in fire.

3
sl
=
=4
=
T
a

Mandatory

« Do not install in any location of high temperature, high
humidity, moisture condensation and freezing.

« Avoid locations where there is exposure to water

ﬁ % and/or where there may be large amounts of dust and
N 1= metallic fragments.
A o + Do not install the inverter where there are gases that
\ , corrode metal or solvents that adversely affect plastic.
« Operate in areas where ambient temperature ranges from -10°C to 60°C. When installing the inverter where the
ambient temperature will rise above 40°C, remove the protective cover from the top cover (depending on the

capacity of the inverter used). When installing the inverter where the ambient temperature will rise above 50°C, it is
necessary to operate in lower current than rated value.

5cm 5cm
3 »= ~—<
[} Point of measurement of the
' ambient temperature
=10
///////// -
o
, @ 3 Point of measurement of the

ambient temperature

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when installing in
cabinet. When installing inside a cabinet, we recommend the removal of the protective cover.
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« Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-AS1 Inverter is installed in a location that
is subject to vibration, anti-vibration measures are
required.

Please consult with your supplier about these
measures.

« If the VF-AS1 Inverter is installed near any of the equipment listed below, provide measures to insure against errors
in operation.

I
(2%

Solenoids: Attach surge suppressor on coil.

Brakes: Attach surge suppressor on coil.

Magnetic contactors: Attach surge suppressor on coil.
Fluorescent lamps: Attach surge suppressor on coil.
Resistors: Place far away from VF-AS1 Inverter.

« Do not touch the heat sink, because it becomes hot during operation.

H How to install

A Warning

« Do not operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Call your local sales agency for repairs.

Prohibited

» Must be installed in non-inflammables such as metals.

The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed.
o This can result in electric shock.

« An emergency stop device must be installed that fits with system specifications. (e.g. shut off input

Mandatory power then engage mechanical brake)

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.

The use of any other option may result in an accident.

& Caution

0 « The main unit must be installed on a base that can bear the unit's weight.

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in
injury.

Mandatory | « If braking is necessary (to hold motor shaft), install a mechanical brake.

The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.

A-23
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5cm, and they should be
arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation), remove of the

protective cover on top of the inverter. (200V-55kW or lager and 400V-90kW or larger models dose not need to
remove the protective cover)

«Standard installation
A

H1 cm or more

5cm or more 5cm or more
H2 cm or more H3 cm or more
Y
*1 200V 0.4kW~15kW, 400V 0.75kW~18.5kW
*2 200V 18.5kW~45kW, 400V 22kW~75kW
H1(cm) H2(cm) H3(cm)

200V 75kW or smaller
400V 110KW or smaller 10 10 (Notet) 10 (Notet)
400V 132, 160kW 15 15 (Note1) 25 (Note1)
400V 200~280kW 20 15 (Note1) 25 (Note1)
400V 355, 400kW 30 25 (Note1) 25 (Note1)
400V 500kW 40 25 (Notel) 25 (Notel)

The space shown in the diagram is the minimum allowable clearance. Make the space on top and bottom as large as

possible to allow for air passage.

Note1: For models designed for 200V-75kW and 400V-110kW motors or larger, leave a space of 30cm or more above
and below the inverter.

Note2: Do not install in any location where there is high humidity or high temperatures and where there are large
amounts of dust and metallic fragments. If you are going to install the equipment in any area that presents a
potential problem, please consult with your supplier before doing so.

B Current reduction curve
Depending on the way in which the inverter is installed, the ambient temperature and the carrier frequency setting,
you may need to reduce the inverter’s continuous output current.
Reduction rates vary depending on the capacity of the inverter. The capacities shown in these diagrams are
capacities with the highest reduction rates. Refer to section 12, you can find 100 % value of output current there.
The VFAS1 has the function of adjusting the inverter’s overload resistance automatically according to the ambient
temperature, as shown in the figure below. This function enhances the inverter’s overload resistance when the
ambient temperature is low. To use this function, set the parameter F 5 3 {to {.
If 5 3 1issetto [ (default setting), protection will be provided by reducing the output current (approximate linear
reduction) in 12, “Specifications,” by adjusting the PWM carrier frequency or at the occurrence of the event shown
in the diagram below, which occurs first.

200V 0.4, 1.5, 7.5kW
400V 0.75. 1.5kW

@Standard installation Ambi @Side-by-side installation (without top cover)
110% mb'eht temperature 110% Ambient temperature
9 1 A0TC : without top cover g) 40°C : F631=1
3 100% F631=1 S 100%
5 AN = AN
c 90% c 10,
S AN o~ . ngh _ 90%
1-40°C : With top cover(F631=0) 2 N _
E 80% o P § 80% 50°C (F631=0)
S 70% AN 50°C : Without top cover S 709 AN
R N (F631=0) ° 5 % \
= 60% I 5 60%
g e i
3 s0% ~ . 3 s0% ~
g 409 60C : Without top cover [ ° 0C (F631=0)
- 2 409
°4kHz  8kHz 12kHz 1ekHz (65150 O oz okHz 12z 16kHz
Carrier frequency (£ F) Carrier frequency (£ )
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200V 0.75. 2.2, 3.7. 15kW (See lines shown in --- for 15kW)
400V 7.5, 15 kW (See lines shown in --- for 7.5kW and 15kW)

o 110%

Juo

ndjno snonu

ndino snonuyy

. 100%
90%
80%
70%
60%
50%
40%

@Standard installation
Ambient temperature

1 A0C : Without top cover Q
= F631=1 2
% -
X 1-40°C : With top cover(F631=0)§
or g
] 50C : Without top cover '!g
! (F631=0) -
1§
60°C : Without top cover
WHz  8kHz  12kHz tekHz  (FO31=0)

Carrier frequency (I F)

200V 5.5, 11kwW
400V 5.5,

11, 18.5kW

@Standard installation Ambient temperature

o 110% . y o)
o ] A0°C : Without top cover I
2. 100% F631=1 E
3
"5 0% ) - 2
= | 40°C : With top cover(F631=0) 2
o
o B0% or a
.% 70% 50°C : Without top over =%
©
=4 (F631=0) <
60% 'L -
50% .
° 60°C : Without top cover
40% -
° 4kHz  BkHz  12kHz 16KHz (F631=0)

Carrier frequency (I F)

400V 2.2kW

@ Standard installation
Ambient temperature

Carrier frequency (£ F)

@Side-by-side installation (without top cover)
Ambient temperature

110%
° | 40C : Fe31=1
100% =
3
90% N
a0% ~g-s0c (Fe31-0)
6
70% AN
60%
t
0
50% 60°C (F631=0)
40%
4kHz  BkHz  12kHz 16kHz

Carrier frequency (£ F)

@Side-by-side installation (without top cover)

110% Ambient temperature
° | 40C : Fe31=1
100%
90%
80% 1-50C (F631=0)
6
70%
60% I
L
509
® 60C (F631=0)
40%
4kHz ~ 8kHz  12kHz 16kHz

Carrier frequency (£ F)

@Side-by-side installation (without top cover)

Ambient temperature
o 110% - 110% . P
S ] A0C : without top cover 9 | AOC : F631=1
2. 100% F631=1 3 100%
.32 5
S 90% . © S 909
2 7 40°C = ith top cover(F631=0) 9 % 50C (F631=0)
o 80% or @ 80%
o
_g, 70% 50°C : Without top cover _g, 70%
=4 o (F631=0) c
60% ~ 60% 60C (F631=0)
50% . 50%
° 60°C : Without top cover %
40% = 40%
° akHz  BkHz 12kHz 1ekHz  (T03170) ® T okhz 2knz TekHz
Carrier frequency (£ F) Carrier frequency (£ F)
400V 3.7kW
@ Standard installation @Side-by-side installation (without top cover)
Ambient temperature Ambient temperature
110% o~ 110% X
o | A0C : without top cover Q | 40C : Fe31=1
S 100% F631=1 3 100%
3 3
90% N ) TS 90%
40°C : With top cover(F631=0) S AN ; -
80% Ny A S 0% N | 50°C (F631=0)
o
70% 50°C : Without top cover S 70%
(F631=0) 2
60% : =~ 60% i
\ \
50% . 509 )
% 60°C : Without top cover % 60°C (F631=0)
40% (F631=0) 40%
4kHz ~ 8kHz  12kHz 16kHz 4kHz  8kHz  12kHz 16kHz

Carrier frequency (£ F)
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200V 18.5kW

@Standard installation Ambient temperature

1109 )
o % 1 A0C : With top cover
3 100% F631=1
5 ~
€ 80% N—-50C : With top cover
‘3 (F631=0))
c 70%
S N )
S 60% N1 60T : without top cover
(F631=0)
50%
40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)

| 200V 22, 37kW (See lines shown in --- for 15kW)

@Standard installation

Ambient temperature
9
o o% ] A0TC : With top cover
S 100% F631=1
. g 90% )
2 o g -50C : with top cover
G 80% ™, (F631=0)
S 70%
© ., .
S 60% 60°C : Without top cover
SO (F631=0)
50%
40%

4kHz 8kHz 12kHz 16kHz
Carrier frequency (£ F)

200V 30kW

@Standard installation

110% Ambient temperature
o 1 40C : With top cover
g 100% F631=1

. g 90% ‘

) 9 AN 50°C : With top cover
@ 80% (F631=0)
o 70%
'§ 60% AN 60°C : Without top cover
- (F631=0)

50%

40%

4kHz  8kHz  12kHz 16KkHz
Carrier frequency (£ F)

200V 45kW
400V 22, 30, 45, 55kW

@Standard installation
Ambient temperature

o
0% 40°C : With top cover
& 100% F631=1
3
.2 9% )
S 0% 50C : With top cover
@ (F631=0)
o 70%
? 60% 60°C : Without top cove
- o (F631=0)
50%
40%

4kHz  8kHz  12kHz 16kHz
Carrier frequency (£ F)

@Side-by-side installation (without top cover)
Ambient temperature

1109
o % | A0TC : F631=1
& 100%
=}
? 0% ‘\‘\_, 50C (F631=0
§ 80% B (FE31=0)
Qo 70% i
g 60% \‘( 60°C (F631=0)
50%
40%
4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (I F)
@Side-by-side installation (without top cover)
Ambi
110% rﬁnbnent temperature
o | A0C : FB31=1
o 100%
2
. g 90%
v -50C (F631=0
g 80% o N il )
2 70%
E 60% — 60°C (F631=0)
50%
40%
4kHz  8kHz  12kHz 16kHz
Carrier frequency (£ F)
@Side-by-side installation (without top cover)
110% Ambient temperature
Q | 40C : F631=1
S 100%
-2 90%
o 0 -
g so% N 50C (F631=0)
2 70%
o
S 60% AN 60°C (F631=0)
50%
40%
4kHz  8kHz  12kHz 16kHz
Carrier frequency (£ F)
@Side-by-side installation (without top cover)
Ambient temperature
o
110% 40°C : F631=1
£ 100%
2
.2 9%
S goo 50C (F631=0)
7]
2 70%
T 0% 60°C (F631=0)
50%
40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)
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400V 37, 75kW
@Standard installation @Side-by-side installation (without top cover)
N Ambient temperature Ambient temperature
110% 40°C : With top cover o 110% 40°C : F631=1 i
5100% F631=1 9 100%
. g 90% ~ ' 2 oo% ~ 0C (F631=0
o~ S =
g 80% 50C : 2/;/2:1t?g) cover S 80% et )
2 70% AN 2 7% ~
g 60% ~ ? 60% —
c =% 0
5 60% AN AN 60C (F631=0)
50% S—— 60°C : Without top cover 50%
40% (F631=0) 40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (I F)

200V 55, 75kwW

@ Standard installation / Side-by-side installation

110% .
o % Ambient temperature
g 100% L 40C : F631=1
.2 0%
o 1 50°C (F631=
g so% 50C (F631=0)
2 70%
k5]
S 60% 60C (F631=0)
50%
40%

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (I F)

400V 132, 200. 280kW
(See lines shown in --- for 200kW)

@ Standard installation / Side-by-side installation

o 110% Ambient temperature
S 100% 40T : F631=1
"2 0% .
S 80% ~
‘g °I K] 501C (F631=0)
S 70% ]
©
5 60% S
I~ 60°C (F631=0)
50% ==
40%

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

400V 355, 400. 500kwW
(See lines shown in --- for 355kW)

@ Standard installation / Side-by-side installation

110% i
o Ambient temperature
S 100% 40°C : F631=1
. g 90% ‘\\ =
o
G 8% S 50C (F631=0)
2 70% SN
5 ° N
S 60%
60°C (F631=0)
50% |\ <<
40% I

2.5kHz 3kHz 4kHz S5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

yndjno snonunuod

ndjno snonupuo)

4kHz 8kHz 12kHz 16kHz
Carrier frequency (£ F)

400V 90, 110 kW

@Standard installation / Side-by-side installation

110% .
N Ambient temperature
100% 40C : F631=1
90% C
80% NC 50C (F631=0)
70%
° VA N
60% N 60°C (F631=0)
50%
40%

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

400V 160. 220kW
(See lines shown in --- for 160kW)

@ Standard installation / Side-by-side installation

110% Ambient temperature
100% 40°C : F631=1

90% \\‘

80% \

70% s - |-50°C (F631=0)

60%

50% 60°C (F631=0)

409 e

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)
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B Calorific values of the inverter and the required ventilation

The energy loss when the inverter converts power from AC to DC and then back to AC is about 5%. In order to
suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the interior of the cabinet must
be ventilated and cooled.

The amount of forced air-cooling ventilation required and the necessary heat exchange surface area when operating
in a sealed cabinet according to motor capacity are as follows.

Part of inside Amount of forced |Heat exchange surface
Voltage Applicable Motor Calorific values | calorific values |air cooling ventilation [area required for sealed|
class kW re%uired storage gabinet
(note3) (m°/min) (m°)
1 04 50 25 029 1.0
0.75 70 28 0.40 1.4
1.5 113 32 0.65 23
2.2 135 39 0.78 2.7
3.7/4.0 191 40 1.1 3.8
5.5 307 60 1.8 6.2
7.5 408 72 24 8.2
11 593 83 34 11.9
200v 15 692 91 4.0 13.9
18.5 800 120 4.6 16.0
22 865 124 5.0 17.3
30 1140 152 6.6 22.8
37 1340 167 7.7 26.8
45 1570 185 9.0 314
55 1720 154 9.9 34.4
75 2210 154 12.7 44.2
0.75 57 28 0.33 1.2
1.5 82 30 0.47 1.7
2.2 112 33 0.64 23
3.7/4.0 136 41 0.78 2.8
55 262 58 1.5 53
7.5 328 66 1.9 6.6
11 448 77 2.6 9.0
15 577 104 3.3 11.6
18.5 682 106 3.9 13.7
22 720 111 4.2 14.4
30 980 134 5.6 19.6
37 1180 138 6.8 23.6
400V 45 1360 165 7.8 27.2
55 1560 179 9.0 31.2
75 2330 226 13.4 46.6
90 2410 237 13.8 48.2
110 2730 261 15.6 54.6
132 3200 296 18.3 64.0
160 3820 350 21.9 76.4
200 4930 493 28.2 98.6
220 5405 586 30.9 108.1
280 6830 658 39.1 136.6
355 7960 - 45.5 159.2
400 9300 - 53.2 186.0
500 11400 - 65.2 228.0

Note1: The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters, etc.) is
not included in the calorific values in the table. With the exception of inverters indented for motors with
capacities of 355kW and more, in which case the calorific value of the DC reactor is included.

Note2: Each calorific value in the table refers to the quantity of heat that an inverter produces when it is operated
continuously at the factory default  ~ (carrier frequency) under a load factor of 100%.

Note3: This value is power dissipated inside the enclosure with using heatsink outer option.
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B Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be given to

that noise. Examples of measures are given below.

« Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.

« Provide shielding and twisted wire for control circuit wiring.

« Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same conduit, do
not run them parallel, and do not bundle them.

« Ground the inverter ground terminals (JT-).

« Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

« Install noise filters if necessary.

H Installing more than one unit in a cabinet
If you are installing two or more inverters in one cabinet, pay attention to the following.

« Inverters may be installed side by side with each other with no space left between them.

* When installing inverters side by side, remove the protective cover on the top surface of each inverter.
The output current may need to be reduced, depending on the ambient temperature and the carrier frequency, so
see “How to install” in this section.

« Ensure a space of at least 20cm on the top and bottom of the inverters.

« Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the inverter on
the top.

Ventilation fan

[==2]

[ €«—— Inverter

. = ‘/Airdeﬂecting plate

<€<— Inverter

A-29
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2. Connecti uipment

21

/\ Warning

®

Disassembly|
prohibited

« Never disassemble, modify or repair.
This can result in electric shock, fire and injury. For repairs, call your sales agency.

Prohibited

« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
This can result in electric shock or other injury.

« Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This
can result in electric shock or fire.

« Do not allow water or any other fluid to come in contact with the inverter.
That may result in electric shock or fire.

/\ Caution

N

« Do not transport the inverter with its front door detached.
The covers may come off and the unit will drop out resulting in injury.

Prohibited
» Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or larger
should be carried by at least two persons.
Carrying it alone could cause injury.
Mandatory

Cautions on wiring

A Warning

O

« Never remove the front cover when power is on or open door if enclosed in a cabinet.
The unit contains many high voltage parts and contact with them will result in electric shock.

Prohibited
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This
can result in electric shock or other injury.
Mandatory | * Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may result in fire
or electric shock.
« Connect output terminals (motor side) correctly.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.
« Wiring must be done after installation.
If wiring is done prior to installation that may result in injury or electric shock.
« The following steps must be performed before wiring.
(1) Shut off all input power.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800 VDC or more), and check to make sure that the
voltage to the DC main circuits (between PA/+ and PC/-) is 45 V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque.
If the screws are not tightened to the specified torque, it may lead to fire.

Be Grounded

« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.

B-1
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/\ Caution

(motor side) terminal.

® + Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output
This could cause a fire.

Prohibited

H Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power terminals
(R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

H Control and main power supply
The control power supply and the main circuit power supply for the VF-AS1 are the same. If a malfunction or trip
causes the main circuit to be shut off, control power will also be shut off.
If you want to keep the control circuit alive when the main circuit shuts off due to trouble or tripping, you use an
optional control power supply backup unit (CPS002Z).

B Wiring
» Because the space between the main circuit terminals is small use sleeved pressure terminals for the connections.
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models). Connect the terminals so that adjacent terminals do not touch each other.
« For ground terminal G/E use wires of the size that is equivalent to or larger than those given in table below and
always ground the inverter.
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

Voltage class Applicable Motor Gring? [m;?e]sae Grozjmn:jrig)g[ﬁgtee]slze

0.4~2.2 kW 14 25
37,40 kW 12 4
5.5 kW 10 6
7.5 KW 10 10

200V 11, 15 kW 10 16
18.5, 22 kW ) 16
30 KW 6 25
37, 45 kW 6 35
55 KW 2 70
75 kW 2 95
0.75~4.0 KW 14 25
5.5 KW 12 25
7.5 kW 12 4
11 KW 10 6
15~22 KW 10 10
30 KW 10 16
37,45 KW 8 16
55 kW 6 25
75 KW 6 35

400V [o0kw 2 70
110 kW 2 95
132 kW 110 95
160 kW 110 120
200 kW 170 150
220 KW 200 150
280 kW 300 120x2
355 KW 4/0 120x2
400 KW 410 150x2
500 kW 250MCM 150x2

Note1: The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum
permissible temperature of 75°C. Ambient temperature is 40°C or less and the wiring distance is 30m or
less.

B-2
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2.2

* Refer to the table in Section 10.1 for wire sizes.

« The length of the main circuit wire in Section 10.1 should be no longer than 30m. If the wire is longer than 30m, the
wire size (diameter) must be increased.

« Tighten the screws on the terminal board to specified torque.

Recommended tightening torque for screws on
the terminal board
N-m Ib-ins

M3 0.6 53

M4 1.4 12.4

M5 3.0 26.6

M6 54 47.8

M8 12.0 106

M10 24.0 212

M12 41.0 360

Standard connections

/\ Warning

O

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.

« Do not connect a regenerative braking resistor to any DC terminal (between PA/+ and PC/-, or
between PO and PC/-).
If a braking resistor is connected by mistake, it may overheat extremely and cause a fire.
Connect resistors as directed in the instructions for Section 5.19.

Prohibited | . within 15 minutes after turning off input power, do not touch wires of devices (MCCB) connected to
the input side of the inverter.
That could result in electric shock.
« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.
Be Grounded

B-3
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[Standard connection diagram — sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class:
0.4~45kW Three-phase 200~240V-50/60Hz |

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

MCCB
S/L2 3
X NoiseH Main
filter circuit
Forward run signal
Reverse run signal o
Standby %
Reset 10 |S
Preset speed 1 ;ml;
Preset speed 2 2
Preset speed 3 @
Common
*7
Lo *11:Be sure to short across
From (a) --- NO-CC

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for chip switch functions.

*8: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*9: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*10: When RES-CC is shorted and then opened, the inverter protective status is canceled.

*
=

B-4
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.
Main circuit power source
200V class:
55, 75kW Three-phase 200~240V-50/60Hz
400V class:
90kW Three-phase 380~480V-50/60Hz
110~280kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

*6

*1

MCCB

- NoiseH Main
T/L3 filter circuit

Fan [CO
e

Forward run signal
Reverse run signal

¥ Fg RUN| @~ Standby
P Y \v4 RES ) Reset *11

- \4ﬂ +SU > S1 Preset speed 1
S2

Preset speed 2
Control power supply & _FLA 10 Control S3
backup (Option) *10 circuit

Preset speed 3
Surge
suppressor
{1

% 4001200V transformer
|: :| (400V class only)

sbuipes jnejeq

Common

b-contact of 7
overload relay | | i

*12:Be sure to short across
NO-CC

f Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Y

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in
combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*11: When RES-CC is shorted and then opened, the inverter protective status is canceled.

B-5
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.

Main circuit power source *q
355~500kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

r;\/_,,,
&
C/-

PA/+ P

MCCB MC RIL1A
K XS L21 Noise
~ ;(T 131 filter
o M Main
® RlL12 H — circuit
S/L2.2 Noise ReA_ctlﬂ
a2 | []fiter {]cicuit

Y Fan | Oﬂ

----4 = 4
7~ I'® 400/200V transformer _L RO
[T (400V class only ©

i ) |

i ) &S0 RO

! 019

L[S TRun ST Q

' MC \v4 RES ©

.y +SU >

el 2

L

Control power supply FLA *8 [ Control
circuit

_ backup (Option) *8 FLB

Surge
suppressor

Forward run signal
Reverse run signal
Standby

Reset *9
Preset speed 1
Preset speed 2
Preset speed 3
Common

sbues Jnejeq

b-contact of  :
overload relay i

*10:Be sure to short across
NO-CC

T \oltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

L A B +{a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter £ & 5 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.
*9: When RES-CC is shorted and then opened, the inverter protective status is canceled.

*
ol

*

©
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class: ;
0.4~45kW Three-phase 200~240V-50/60Hz

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

MCCB
] *3 [ )
XS/,LZ Noiseq{ Main
XT/ L3 filter circuit
e
P24/PLC
F Forward run signal
R Reverse run signal g
Standb o
+SU \v4 ST andby g
*g RES Reset *10 P
S1 Preset speed 1 g
"9 | Control S2 Preset speed 2 @
circuit S3 Preset speed 3
T o4mA
SW2 NO ©
INT/PLC BR  OUTH
SWH1 SW3
Lo ouT2 ¢
From (a) ---

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Y

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

: = Refer to Section 2.3.2 for chip switch functions.

: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*10: When RES-CC is shorted and then opened, the inverter protective status is canceled.

=

*

<3

*

©

*

©
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.
Main circuit power source 3

200V class:

55, 75kW Three-phase 200~240V-50/60Hz

400V class:
90kW

MCCB

Three-phase 380~480V-50/60Hz
110~280kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

*2 +DC

1

DC

PA/+

OF
=4
PC/-

*4
Noise

filter

Fan

y =

i 71 400/200V transformer

i [_] (400V class only) 0 P24/PLC

i F —= Forward run signal

bl T.Q.. _

o RUN R —¢ Reverse run signal |9

o 1 @

i i V9 +sU \v4 ST —¢ Standby o

| c

Vo * >H—¢ RES —o Reset *11 %

! S1 — Preset speed 1 2
Control power supply ¢ Control 2 —9 Preset speed 2 @
backup (Option) *10 circuit 4

Preset speed 3

b-contact of
overload relay |

0-1mA

INT/PLC

SW1

T \oltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

+{a)

External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Ammeter or voltmeter

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTR?7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in
combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

*1

optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

1: When RES-CC is shorted and then opened, the inverter protective status is canceled.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.
Main circuit power source

355~500kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB MC LR/ILT1
15121 || Noise
o )
XT 131 filter )
o Main
3 RIL12 circuit
S/L22 Noise
T/L32 filter
L) Fan |
N = "4
1 —1400/200V transformer L RO
i [_] (400V class only) ) P24/PLC
i i ® T0 F — Forward run signal
i i FVIC Rﬂ\lj © R —¢® Reverse run signal |9
| 3 (" ; 1 +SU \v4 ST —¢ Standby g
bl >H— RES —=& Reset 9 g
: | Lcc z
. S1 —9 Preset speed 1 2
Control power supply ¢ *8 | Control S2 —* Preset speed 2 G
backup (Option) *8 circuit S3 0 —9 Preset speed 3
b-contact of sugg{ggsor @
overload relay ]
-

¢ \oltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

L I S >-{a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,

because an inrush current limiting circuit is required in such a case.

*4: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.
: When RES-CC is shorted and then opened, the inverter protective status is canceled.

*

©

*

©
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23 Description of terminals
2.3.1 Main circuit terminals
This diagram shows an example of wiring of the main circuit. Use options if necessary.
B Power supply and motor connections
; F-AST §
i Connect the power Connect the motor ;
Power supply " cablestoRL1, S/L2,  cables to U/T1, V/T2 :
| | | i and T/L3. and W/T3. i
; R/L1‘S/L2‘T/L3‘ ’um‘vn?‘wrrs‘ Motor
No-fuse 1 i
breaker ! : ﬁ
\
E
H Connection with peripheral equipment
High-attenuation
No-fuse Magnetic InputAC radio noise Surge
breaker contactor reactor  reduction filter suppressing filter Moto

B Main circuit

Zero-phase
reactor

Simplified

radio noise

filter

Note: Connect a braking unit between
the terminals PA/+ and PC/-, if
necessary.

DC reactor

Braking resistor [Note]

Terminal symbol

Terminal function

Grounding terminal for inverter casing

RIL1, S/L2, TIL3
(RIL1.1, S/L2.1, TIL3 1,
R/L1.2, S/L2.2, TIL3.2)
*1

Power input terminal
200V class:
0.4~75kW  Three-phase 200~240V-50/60Hz

400V class:
0.75~90kW Three-phase 380~480V-50/60Hz
110~500kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

U/T1, VIT2, W/T3

Connect to a (3-phase induction) motor.

Connect a braking resistor.

?S/\+P’;?*2 Change the parameters 5, P 5~ and 7 5 [ F if necessary.
’ 200kW models and larger are not equipped with terminal PB.

This is a negative potential terminal in the internal DC main circuit. DC power supply can be input

PC/- across the PA/+ terminals (positive potential). (For 200V-18.5kW or more models, and 400V-22kW
or more models, an optional circuit is needed to suppress a rush current.)
Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar

PO, PA/+ when shipped from the factory (200V: 45kW or smaller, 400V: 75kW or smaller). Before installing
DCL, remove the short bar. (The rating of 400V-355~500 kW have the double terminals of PO.)
200V class: 75kW 400V class:110kW~500kW

RO, SO, TO Inverter’s cooling fan power input terminals. When using a DC power supply, connect three-phase

power cables. When using DC power for the main circuit, be sure to connect a three-phase power
supply to these terminals. For more information, refer to 10.6.5.

*1: Value in () 400V-355~500kW.
*2: Value in () 200V-55kW or larger, 400V-90~160kW.
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2.3.2 Control circuit terminal block
The control circuit terminal block is common to all equipment.
Sink logic
(VFAS -serxe-WN, HN) o _\ otov F
SOURCE |  SINK —\ 0-20mA__O-1mA
[ : O] | L=
SWi1 sSw2
RR/S4
Source logic S4 aiad
SOURCE ! SINK FLA|FLB|FLC M SW3
INT/PLC |PLC! INT | e e et et |
I———I [ 1+SUT 1152153 [RES | pus o
SWA1 ST [ CC NO P24 PLCOUTW OUT2] CC
EEEEEEE Swa

1EFEESSE

\ ST-CC Shorting bar (VFAS1-****-WN, HN)

= How to set input terminal function, refer to section 7.

Electrical specifications

i Choose low current |

*Sink/source selectable

ON:Less than DC10V
OFF:DC16V or more

ON:DC11V or more
OFF:Less than DC5V

external power supply

selected), connect the

Terminal | Input/ Function (Sink logic) Function (Source logic)
symbol | output VFAS1-****-WN, HN VFAS1-****-WP
Shorting across F-CC causes forward Shorting across F-P24/PLC causes oltage free contact
F Input rotation; open causes deceleration forward rotation; open causes input
stop. (Across ST-CC is short state.) deceleration stop. 24Vdc-5mA or less
Shorting across R-CC causes reverse | Shorting across R-P24/PLC causes K :
R Input rotation; open causes deceleration reverse rotation; open causes i Lan current signal.
stop. (Across ST-CC is short state.) deceleration stop. { contacts to avoid
The motor is on standby if ST and CC The motor is on standby if ST and poor attachin
ST Input § are connected. It coasts to a stop if this | P24/PLC are connected. It coasts to a
=: | connection is broken. This terminal can | stop if this connection is broken. This
g be used for interlocking. terminal can be used for interlocking. with SW1
5 | Shorting and then opening RES-CC Shorting and then opening RES- Sink input
_g cancels the status held by an inverter P24/PLC cancels the status held by an
RES | Input é protective function. When the inverter inverter protective function. When the "
& | is operating normally, shorting and inverter is operating normally, shorting Source input
3 | then opening RES-CC produces no and then opening RES-P24/PLC
g: effect. produces no effect.
s1 Input E Shorting across S1-CC causes preset | Shorting across S1-P24/PLC causes Note:
S | speed operation. preset speed operation. Even when an
D
Q
s2 Input 5 | Shorting across $2-CC causes preset | Shorting across S2-P24/PLC causes w(wgii
< | speed operation. preset speed operation. mode, i.e., when
SINK (PLC) is
Shorting across S3-CC causes preset | Shorting across S3-P24/PLC causes
83 Input speed operation preset speed operation reference.
) ) potential-side (OV_
SW3: When SW3 is in the S4 position, | SW3: When SW3 is in the S4 position, | Side) cable from the
RR/S4| Input S4 and CC are shorted and preset S4 and P24/PLC are shorted and preset | Rower supply to the
speed operation is selected. speed operation is selected. CC terminal.
SW1=SINK (INT): Sink logic (When SW1=SINK (PLC): Sink logic (When an SW1=SOURCE (INT/PLC):
the internal 24V power supply is used) external 24V power supply is used) Source logic (When the internal 24V
power supply or an external 24V power
If SW1is setto 1 1f SW1 is set to 2 supply is used)
P24/PLC P24/PLC If SW1is setto 3
SOURCE P24 SOURCE
Jraeic |
cc
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Terminal Input/ Function (Sink Source logic) Elelc.trlclal Inverter internal circuits
symbol output specifications
24Vdc power output (when SW1 is in any
Output | position other than PLC) 24Vdc-200mA -
P24/ 24V internal output terminal
PLC If SW1 is turned to the PLC position, this
Input terminal can be used as a common terminal - -
when an external power supply is used.
Common | Digital signal equipotential (0V) terminal for the
CC*1 | toinput/ | control circuit and equipotential (0V) terminal - -
output | for an optional control power supply backup.
10Vvdc
PP Output | Analog input setting power output (Permissible load
current:10mAdc)
SWa3: Multifunction programmable analog input
RR/S4 Input terminal when SW3 is in the RR position. 10Vdc
Standard default setting:0~10Vdc input and (Internal impedance:30 kQ)
0~60Hz frequency.
Multifunction programmable analog input. 10Vde 5
Standard default setting: 0~10Vdc input and . . 15k
(Internal impedance:30 kQ)
VIt | input | 9780Hz frequency. 22 150
This terminal can also be used as a 4-20mAdc
. . ) 4~20mA
(0-20mAdc) input terminal, if the parameter (Internal impedance:2420)
F !08 setto {. ’
P15
Multifunction programmable analog input. 10Vde 15k
RX Input (?iat%%ab-rlg ?rifgtjjelztnsc?mg-mim\/dc input and (Internal impedance:22 kQ) -
1mA full-scale DC
ammeter (Allowable
load resistance 7.5kQ or
Multifunction programmable analog output. less) or 7.5Vdc-1mA
Standard default setting: output frequency full-scale DC voltmeter
Use this terminal to connect a 1mAdc full-scale 0-10V full-scale DC
FM Output | ammeter. This terminal can also be used as a voltmeter (Allowable
0-10V (F 5 & {=0) or 0-20mA terminal load resistance 500Q or
(FEE i= 1), if the SW2 switch is set to more)/0-20mA (4-20mA)
0-10V/0-20mA side. Full-scale DC ammeter
voltmeter (Allowable
load resistance 500Q or
less)
1mA full-scale DC
Multifunction programmable analog output. ammeter ammeter
Standard default setting: output current (Allowable load -
AM Output | Use this terminal to connect a 1mAdc full-scale | resistance 7.5kQ or
ammeter or 7.5Vdc (10Vdc)-1mA full-scale less) or 7.5Vdc-1mA
voltmeter. full-scale DC
voltmeter
Multifunction programmable open collector poa
output. The default setting is to output a signal
OUTA when output low speed threshold has been
reached. Depending on the SW4 setting,
pulses are output with frequencies of 1.00kHz Open collector output
to 43.20kHz. Standard default setting:3.84kHz 24Vdc-50mA
Output | Multifunction programmable open collector
output. By default, it is set to output a signal *Sink logic/source
ouT2 - . . n "
indicating the completion of acceleration or logic switchable
deceleration.
Digital output signal equipotential (OV) terminal
NO for the control circuit. It is isolated from the CC
terminal.
CCA (;;Oommon Analog input/output signal equipotential (0V)
*1 PUY | torminal for the control circuit. - :
output

*1: Although the CC terminal and the CCA terminal are not insulated,
the other for the analog circuit

hey should be used separately, one for the logic circuit and




TOSHIBA E6581301

Terminal | - Input/ Function (Sink Source logic) Elgcl:tnc'al Inverter internal circuits
symbol output specifications
+SU Voltage:24Vdc+10%
DC power input terminal for operating the U.Se a power supply 1 P24
L with a current rating +SU
control circuit. Connect a control power backup
Input X X of 1.05A or more.
device (optional) between +SU and CC. .
(In case of not install cC
options, current rating
is 300mA )
Relay contact output. Contact rating 250Vac-2A P24
FLA Used to detect the activation of the inverter's 30Vdc-1A oFLA
FLB Output | protective function. Contact across FLA-FLC is :at resistance load F8
FLC closed and FLB-FLC is opened during 250Vac-1A !
protection function operation. :cos¢=0.4 FLC
|
Default setting
Sw SW settings (Settings marked Function
with e)
SOURCE; SinK . Setting for using the inverter’s internal power supply in sink logic
INT/PLC (-WN, HN) mode
SW1 SOURCE SINK Setting for using the inverter’s external power supply in sink logic
INT/PLC |PLC mode
SOURCE | SINK .
T Setting for operating the inverter in source logic mode
INT/PLC [PLC INT (-WP)
o-10v FM . ) .
0-20mA___ 0-1mA Setting for using the analog output terminal FM to output current
L]
Swz2 o-1ov FM Setting for using the analog output terminal FM to output current
0-20mA___ 0-1mA of 0-10V or 0-20mA (4-20mA)
D:I 0-10V (F & E {=0)or0-20mA (F & & {= ) can be selected by
changing parameter settings.
RR/S4
S4 RR Setting for using the input terminal RR/S4 as an analog input
L]
EI:' terminal (0-10Vdc)
Sw3
RR/S4
S4 RR Setting for using the input terminal RR/S4 as a contact input
ouT1 Setting for using the output terminal OUT1 as a logic output
PULS LO terminal
L]
D:I When turning the switch to this position, always set the
parameter £ 5 & 5 to [ (logic output).
Sw4
ouT1 Setting for using the output terminal OUT1 as a pulse output
PULS Lo terminal
When turning the switch to this position, always set the
parameter F 55 5 to { (pulse output).
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B Sink logic/source logic (When inverter's internal power supply is used)
Current flowing out turns control input terminals on. These are called sink logic terminals.
The method generally used in Europe is source logic in which current flowing into the input terminal turns it on.
Sink logic terminals and source logic terminals are sometimes referred to as negative logic terminals and positive

logic terminals, respectively.
Each logic is supplied with power from either the inverter's internal power supply or an external power supply, and its
connections vary depending on the power supply used.

<Examples of connections when the inverter's internal power supply is used>

SINK SOURCE!
SW1 SWi1
24Vpc 24V
nput lcommon [papLc Input
Output F
Output |F
(Common | CC
Voo i 24Vp,
> Output e Output
[Common | PA4/PLC P24/PLC
Input OouT1 NO
Input ouT1
Common CCl
Programmable Inverter Programmable Inverter
controller controller
Inverter Inverter

O P24/PLC o P24/PLC

*1:Be sure to short across NO-CC
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B Sink logic/source logic (When an external power supply is used)
The P24/PLC terminal is used to connect to an external power supply or to insulate a terminal from other input or
output terminals. Use the slide switch SW1 to switch between sink logic and source logic configurations.

<Examples of connections when an external power supply is used>

SINK SOURCE |
PLC]| INT/PLC n
SWi1 SWi1
. | , )
24V 24Vnc
P24/PLC  iInput Input
Output
ICommon
24V, ! :
> Output 2400 Output
[Common | NO
Input ouT1
Input OouT1
[Common [ NO

Programmable Inverter Programmable Inverter

controller controller

External 24V External 24V

power suppl power supply

ov +24V ov +24V
Q P24/PLC

Note: Be sure to connect the 0V terminal on the external power supply to the CC
terminal on the inverter.

*When OUT1 is used as a pulse output terminal (when SW4 is in the PULS position), the circuit
shown below is always formed regardless of the logic selected (sink or source) and the power
supply used (internal or external power supply).

24

OUT1 SW4 PULS
cc

B-15
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2.3.3 RS485 communication connector
The VF-AS1 is equipped with two connectors: a two-wire RS485 connector (on the operation panel) and a four-wire
RS485 connector. The two wire RS485 connector is used to connect an external option (such as remote keypad or
computer) to the inverter. To connect to a network, use the four-wire RS485 connector, following the instructions

below.
Pin-1 Pin-8
AV > ) 57/
TTTTIT o 2-wire RS485 communication
4-wire RS485 communication
2-wire RS485 4-wire RS485
Signal Pin Description Signal Pin Description
name [ number name [ number
DA 4 Same phase data RXA 4 Same phase reception data (positive line)
DB 5 Anti-phase data RXB 5 Anti-phase reception data (positive line)
SG 8 Ground line of signal data TXA 3 Same phase transmitting data (positive line)
This table shows signal line of inverter side. TXB 6 Anti-phase transmitting data (positive line)
* Never use pin-1, 2, 3,6 and 7. SG 2,8 Ground line of signal data

This table shows signal line of inverter side.
(Example: RXA signal is received by inverter.)
* Never use pin-1 (P24) and pin-7 (P11).

B Connecting diagram for 4-wire RS485 communication

cross each other straight straight
Upper computer or
VF-AS1 (master) AS1 (slave) AS1 (slave) , AS1 (slave)

D: RXA \ 1 RXA RXA RXA ﬁ

RXB RXB RXB RXB
TXA TXA TXA TXA ﬂ
TXB TXB TXB TXB
SG \ / SG \ / SG SG
Terminating
resistance
100Q __-1/4W

u Note

* Separate the communication line and the main circuit wiring by 20cm or more.

* Never use pin-1 (P24) and pin-7 (P11).

* Connect RXA and RXB, between TXA and TXB using twisted pair cable.

* Connect terminating resistances at both ends of a transmission line.

* When using 2-wire type, short RXB to TXB and RXA to TXA.
When connecting a communications device via the two-wire connector, carefully read the precautions for use in the
operating manual for the communications device.

* When connecting the VF-AS1 to other inverters, you do not need to connect the master receive lines (pins 4 and 5)
or the slave send lines (pins 3 and 6).
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3. Operations™

This section explains the basics of operation of the inverter.

Check the following again before starting operation.
1) Are all wires and cables connected correctly?
2) Does the supply voltage agree with the rated input voltage?

A Warning

« Do not touch inverter terminals when electrical power is applied to the inverter even if the motor
is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
« Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
cloth.
Prohibited | sych practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door may result in electric shock

or other injury.

« If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn
power off.

Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your local
sales agency for repairs.

« Always turn power off if the inverter is not used for long periods of time.

« Do not turn on the power before attaching the front cover.
When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or with the
cabinet doors open, it may result in electric shock.

» Make sure that operation signals are off before resetting the inverter after malfunction.
If the inverter is reset before turning off the operating signal, the motor may restart suddenly

causing injury.
A Warning

@ « Do not touch heat radiating fins or discharge resistors.

These devices are hot, and you'll get burned if you touch them.

Prohibited
contact
® « Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the

motor's instruction manual.)
Not observing these ranges may result in injury.

Prohibited

C-1
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31 Setting/monitor modes

The VF-AS1 has the following three setting/monitor modes.

( Standard monitor modeJ The standard inverter mode. This mode is enabled

when inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency reference value. If also

displays information about status alarms during running and trips.
« Setting frequency reference values = Refer to Section 3.2.2.
« Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
£ : When a current flows at or higher than the overcurrent stall prevention level.
F': When a voltage is generated at or higher than the over voltage stall prevention level.
L : When the cumulative amount of overload reaches 50% or more of the overload trip
value.
H: When temperature inside the inverter rises above overheating protection alarm level
(about 95°C)

[ Setting monitor mode) The mode for setting inverter parameters.

= How to set parameters, refer to Section 4. 1.

This mode is divided into two modes according to the parameter readout mode
selected.

Quick mode :Eight frequently used basic parameters are just displayed.
The maximum 32 parameters that you select by
yourselves are displayed.

Standard setting mode :Both basic and extended all parameters are displayed.

( Status monitor mode ) The mode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal
information.

= Refer to Section 8.

Pressing the key will move the inverter through each of the modes.

Monitoring of

operation status

= Refer to
Section 8.1.

Standard monitor mode
(when the power is turned on)

[N NN

Status monitor mode Setting monitor mode
'

! A How to search and set
P N3
~ /,’ A ‘; NS ; parameters
\ R
DE hed i A,
{11005) i = Refer to Section 4.1
(R A
! )eoa
! [
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3.2 Simplified operation of the VF-AS1

On of three operation modes can be selected: terminal board operation, operation panel and combination of both.
= For other operation modes, refer to Section 5.5.

(Terminal board modeJ :Operation by means of external signals

(Operation panel mode ] :Operation by pressing keys on the operation panel

(Operation panel + terminal board mode ) :Frequency, start/stop signals can be

sent individually from the operating panel and terminal board.

3.2.1 Terminal board operation
In this mode, the motor is started or stopped according to the ON/OFF signal to input terminals (such as the ST
terminal and the F terminal). Also, the frequency is set according to the potentiometer/voltage/current signals to
analog input terminals (such as the RR/S4 terminal, VI/Il terminal and RX terminal).
= For more details, refer to Section 7.

B Example of standard connection

MCCB

ﬁ

Power  —¢
SUPPLY i

ON:Forward run, OFF:Deceleration stop

Inverter ON:Reverse run, OFF:Deceleration stop

Stand-by:ON:Stand-by, OFF:Coast stop

RX VI/II RRIS4 PP

Voltage signal:-10~+10Vdc

Voltage signal:0~10Vdc
or current signal:4(0)~20mAdc

CF

External potentiometer (or voltage signal RR/S4-CCA:0 to 10Vdc)

B Run/Deceleration stop [Selecting a command mode for basic parameters £ /15 d=0 (standard default]

settinéi
EI and are connected: Forward run

,  For coast stop
EI and are disconnected: Deceleration stop Open the connection between ST and CC

when stopping the motor in the state
(When terminals and are electrically connected) described at left. The monitor on the inverter
at this time will display £ F F . . stop

—— Deceleration : motor
Frequency \< speed / \%
FcC _,— ON
F-CC N o
{ OFF ST-CC _,— g';‘F
STCC | g::

C-3
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B Frequency setting

1) Setting the frequency using potentiometer

N

)

[Potentiometer
PP The operation frequency by potentiometer (1~10kQ- 1/4W ) for setting
MAX = Refer to Section 7.3 for details of adiustment.
RR/S4 :Frequency settings ootz P
With potentiometer i
1
Frequency |
MIN !
CCA 6 ,
MIN MAX

[Parameter setting]
[Set the “basic parameter frequency setting mode selection 1” parameter F 75 o to 2. |

(There is no need to set this parameter before the first use after purchase.)

Setting the frequency using input voltage (0~10V)

[Voltage signal

Voltage signal (0~10V) for setting the operation frequency

+ RR/S4 = Refer to Section 7.3 for details of adjustment.
:Voltage signal 0-10Vdc 60Hz
- CCA Frequency
0
0vdc 10Vdc

[Parameter setting]

[Set the “basic parameter frequency setting mode selection 1” parameter F /75 o to 2.

(There is no need to set this parameter before the first use after purchase.)

3) Setting the frequency using current input (4(0)~20mA)

Current signal
Current signal (4(0)~20mA) for setting the operation frequency
+ Vil = Refer to Section 7.3 for details of adjustment.

:Current signal 4(0)-20mAdc
60Hz
- CCA Frequency

. 4mAdc 20mAdc
[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F /7o to .

In addition, set the “basic parameter frequency setting mode selection 1” parameter
Fill8to 1

To bring the operation frequency to OHz at an input current of 4mA, set the “VI/Il input
point setting 1” parameter = 2 { {to 2.

c-4
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4) Setting the frequency using input voltage (0~10Vdc)

+ Vil

- CCA

[Parameter setting]

:Voltage signal 0-10Vdc 60Hz

[1Voltage signal
Voltage signal (0~10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

Frequency

0
0Vdc 10Vdc

parameter F /1l to .
In addition, set the “basic parameter frequency setting mode selection 1” parameter
F {0 F to [ (default setting).

Set the “extended parameter analog input VI/II voltage/current switching”

{

5) Setting the frequency using input voltage (0~+10Vdc)
The direction can be changed by switching between positive and negative signals.

- CCA

[Parameter setting]

:Voltage signal 0~+10Vdc

[1Voltage signal
Voltage signal (0~+10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

Forward run

60Hz

-10vdc

+10Vdc
Reverse run

--------- 60Hz

7

[Set the “basic parameter frequency setting mode selection 1” parameter F 75 o to 3. |

Note: Set reference frequency priority selection ~ 2 {1 to [ (F /71 d/F 2 [ 7 terminal switching, default setting).
Changing the settings of two speed command parameters at a time, refer to Section 6.6.

[Example of setting: To set the frequency by applying a current of 4(0)-20mAdc via the VI/Il terminal.]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
0.0 (When standard monitor display selection £ 7 {J=0 [Output
frequency])
ALUH Displays the first basic parameter “History function (5 L/ H).”
@ @ Fhod Press either the A or ¥/ key to select “F /10 d.”
5 Press the ENTER key to display the parameter setting (Default
‘ setting: ).
@ { Press the ¥/ key to change the parameterto /.
. Press the ENTER key to save the changed parameter. F /{14 and the
:'<:>|C:ru d

parameter are displayed alternately.
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Key operated LED display Operation

Fi-- Press either the A key or the ¥/ key to change to the parameter
! group F {--.

Press the ENTER key to display the first extended parameter £ {J .

ol
€3
03

.h
3
o

Pressthe A keytochangeto F ([

Pressing the ENTER key allows the reading of parameter setting.
(Default setting: )

Press the A key to change the parameter to /.

Press the ENTER key to save the changed parameter. £ [/ and
the parameter are displayed alternately.

OOOO®

Press either the A key or the 7 key to change to the parameter

>
S

group F - -.
Fooo Press the ENTER key to display the first extended parameter £ 2 .
200 Pressthe A keytochangeto 520 /.

Pressing the ENTER key allows the reading of parameter setting.
(Default setting: )

o Press the A key to change the parameter to 7' .

Press the ENTER key to save the changed parameter. F 2/ ! and
the parameter are displayed alternately.

HODO®

C-6



TOSHIBA E6581301

3.2.2 Panel operation
This section describes how to start/stop the motor, and set the operation frequency with the operating panel.

@ @ Set frequency Example of basic connection
:Motor starts mceB
—X ©RIL1

Power —x¢ @S2

:Stop the motor supply —¢ © TIL3
(deceleration stop)

" For coast stop

Change the setting of the
parameter F 72 {.

Shorted by a
shorting bar
when shipped
from the
factory.

(-WN and -HN
products.)

Inverter
Motor Coast stop

speed

CCA  RX VI/IIRRIS4PP

# The operation frequency can
be changed anytime even =
during operation.

BChanging parameter settings
For control panel operation, parameter settings need to be changed in advance.
If you use parameter A I/ 4 that makes it possible to select an operation mode in one operation, you can complete
this operation by just making settings once.
Here are the steps to be followed to change the setting to 5 (frequency setting and operation by means of the
control panel).

Setting procedure]

Key operated LED display Operation

Displays the operation frequency (operation stopped). (When

il
s standard monitor display selection F 7 ! =0 [Output frequency])

Press the EASY key.

H L4 (automatic function setting) at the head of the basic parameters
available in quick mode is displayed.

Press the ENTER key to display the parameter setting (Default
setting: 7).

Press the A key to change the parameter to 5 (Frequency setting
and operation on operation panel).

Press the ENTER key to save the changed parameter. A ./ % and the

oAU
o H parameter are displayed alternately.

0© 000

*Pressing the MODE key returns the display to standard monitor mode (displaying operation frequency).
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B Example of operation panel control

Key operated LED display Operation
o The running frequency is displayed. (When standard monitor display
selection & 7 {J={J [Output frequency])
@ @ S04 Set the operation frequency.
. - Press the ENTER key to save the operation frequency. £ L and the
ShbeFl

frequency are displayed alternately.

O®

Pressing the RUN key causes the motor to accelerate to the set
frequency in the specified acceleration time.

Y

Pressing the A key or the V' key will change the operation frequency
even during operation.

Pressing the STOP key reduces the frequency and causes the motor to
decelerate to a stop.

W Selecting a stop mode with the operation panel

In addition to deceleration stop by pressing key (in the specified deceleration time), the operating panel has

the following two stop modes.

Stop mode

Action

Operation, setting, etc.

Coast stop

In this mode, power
supply from the
inverter to the motor
is shut off
instantaneously,
which causes the
motor to coast stop.

This stop mode is enabled only in modes where the operation
panel can be used for operation.

To enable the coast stop mode, set the parameter £ 72 {= /.
= For more details, refer to Section 6.36.6.

*Default setting:F 72 {={ (Deceleration stop)

Emergency stop
(from the
operation panel in
modes other than
the panel
operation mode)

A stop mode can be

selected from among:

« Coast stop

« Deceleration stop

« Emergency DC
braking

« Deceleration stop

Note: Default
setting:F 55 3=0
(Coast stop)

In modes other than the operation panel operation mode, you can
stop the motor (emergency stop) by entering a command from the
operation panel. (To quickly stop the motor in the operation panel
operation mode, set the parameter F 72 { to this mode.)
Pressing the STOP key on the panel twice enables emergency
stop.
(1) Press the STOP key.

“E I F F” starts blinking.
(2) Press the STOP key again.
F £ [ 3 (Emergency stop)={J to 3, the motor makes an emergency
stop (or trips) according to the setting. “£ " will be displayed and a
failure detection signal generated (FL activated). Select the output
terminal function {34 ( {3 5)to deactivate FL.
To clear “£ [J F F,” press any key other than the STOP key while
“E [ F F” is being displayed.
= For more details, refer to Section 6.33.3.
*Default setting:F 5 [ 3= (Coast stop)

<"~ Warning -
The emergency stop function is designed to forcefully stop
the motor by pressing the Stop key on the operation panel in
modes other than the operation panel control mode. i
The emergency stop function cannot be disabled by any
setting. Every emergency stop is memorized as a trip in the
trip history record.
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4. SearchWMeters

There are two types of setting mode quick mode and standard setting mode.

[ Quick mode ] : EASY key: ON

Eight frequently used basic parameters are just
displayed (Factory default position).

Quick mode (EASY)

Title Function
AUH Automatic function setting
E VIf control mode selection
EH Maximum frequency
Acr Acceleration time 1
dJEC Deceleration time 1
EHr Motor electronic thermal protection level 1
£n FM terminal meter adjustment
PoEL Registered parameter display selection

Parameters you selected can be displayed by changing
the parameter. (Up to 32 parameters)

[ Standard setting mode] : EASY key: OFF
Both basic and extended all parameters are displayed.

—[ Basic parameters ] : This parameter is a basic parameter for the
operation of the inverter.

= For details of basic parameters, refer to Section 5.

= For parameter settings, refer to Section 11.

—[ Extended parameters] :The parameters for detailed and special
setting.
= For details of extended parameters, refer to Section 6.

= For parameter settings, refer to Section 11.

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while the
inverter is running.

[Basic parameters]
u (Automatic acceleration/deceleration)
7= Automatic torque boost)

nmuc
AU Automatic function setting)
L4  (Command mode selection)

Fhod

Pt

(
(
(
(Frequency setting mode selection 1)
(V/f control mode selection)
(Base frequency 1)

wil (Base frequency voltage 1)

FH (Maximum frequency)
(
(
(
(
(
(

)
(YN

i Auto-restart control selection)

Ul Regenerative power ride-through control)
Fb Dynamic braking selection)

Fhr Dynamic braking resistance)

F&LF  (Allowable continuous braking resistance)
EYP Factory default setting)

= To write-protect extended parameters during operation, refer to Section 11.
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4.1 How to set parameters

This section explains how to set parameters, while showing how parameters are organized in each setting monitor
mode.

4.1.1 Setting parameters in the selected quick mode

To place the inverter in this mode, press the key (the LED lights up), and then press the key.

Note that extended parameters are not displayed in the quick mode.

Quick mode (EASY)
Title Function
AUH Automatic function setting
P VIf control mode selection
Iy Maximum frequency

Acceleration time 1

[ ] @ Er Deceleration time 1
u."" Motor electronic thermal protection level 1

FM terminal meter adjustment

Registered parameter display selection

:@.’-"};*I

Bumes Jejoweled oiseg

* Parameter title and the setting
value are displayed alternately.

-

@1 Enter key @@Select key 1Mode key
Used to set values Used to select Used to select mode
and return to item and operation level

previous menu

B How to set basic parameters

(1) Selects parameter to be changed. (Press the@or 0 key.)

(2) Reads the programmed parameter setting. ( Press the key.)

(3) Change the parameter value. (Press the @

(4) Press this key to save the change. (Press the @key
“m Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of

changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.
An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or
equal to or lower than £ .

~
[
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4.1.2 Setting parameters in_the standard setting mode

Press the key to place the inverter in this mode.

B How to set basic parameters
1) Selects parameter to be changed.
(Press the or key.)
2) Reads the programmed parameter setting.

(Press the (ex) key.)
(Press the(ent | key.)

N~
1‘_7,_-1' Change the parameter value.

(Press the or @ key.)
Press this key to save the change. (Press the @key.)

Bumes Jeyoweled oiseq

paAe|dsip aie Jsjoweled piepuels Jo spuiy 05

pmmmm———

B
]
]
T
Bumes Jejoweled papusjxg

* Parameter title and the
. Enter key . Select key . Mode key setting value are displayed
@’ Used to set values @@ Used to select . Used to select mode alternately.
and return to item and operation level .
previous menu

W How to set extended parameters

Each extended parameter is composed of an “F " and three figures that follow the f, so first select and read out the
heading of the parameter you want “F (- -"~“F § - - " (“F [ - -":Parameter bearing a number between 100 and
199, “F § - - ":Parameter bearing a number between 900 and 999)

(1) Select the title of the parameter you want to change. (Press the@ or key.)

(2) Press the Enter key to activate the selected parameter. (Press the key.)

(3) Selects parameter to be changed. (Press the@ or @ key.)

(4) Reads the programmed parameter setting. (Press the key.)

(5) Change the parameter value. (Press the @or 0 key.)

(6) Press this key to save the change. (Press the key.)
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B Adjustment range and display of parameters
H I: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.

-~
[

An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.

If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or
equal to or lower than L .

4.2 Functions useful in searching for a parameter or changing a parameter setting

This section explains functions useful in searching for a parameter or changing a parameter setting. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameter search function ]

Automatically searches for only those parameters that are programmed with values
different from the standard default setting. To use this function, select the [ - Lf
parameter.

= For more details, refer to Section 5.21.

[ Parameter change history function ]

Automatically searches for the last five parameters that have been set to values
different from their standard default values. To use this function, select the A L/ H
parameter.

= For more details, refer to Section 5.1.

[ Function of resetting all parameters to their default settings ]

Use the F 4 F parameter to reset all parameters back to their default settings.
= For more details, refer to Section 5.20.
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5. Basic pM

5.1

This parameter is a basic parameter for the operation of the inverter.
= Refer to Section 11, Table of parameters.

History function

: History function

e —

-
/ « Function

e ——

parameter.

Note 1: If no history information is stored, this parameter is skipped and the next parameter 7 {.

Automatically searches for 5 latest parameters that are programmed with values different from
the standard default setting and displays them in the A !/ H. Parameter setting can also be

changed within this group AL/ H.
This function comes in very handy when you adjust the inverter repeatedly using the same

‘

Note 2: HE A 4 and £~ & are added respectively to the first and last parameters in a history of changes.

[Setting methods]

Press the ENTER key to save the changed value. The
parameter name and the programmed value will flash on
and off alternately.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection 5 7 (=
[Output frequency])
@ A The first basic parameter “History function (5 L H)” is
o .
displayed.
@ ACC The parameter that was set or changed last is displayed.
@ a.0 Press the ENTER key to display the set value.
@ @ 5.0 Press the A key and ¥ key to change set value.

ke

Use the same steps as those given above to display
parameters that you want to search for or change setting
with the A key and V key.

O
SIS

HERA

(Erd)

H £ R 4 : First historic record
£~ d :Last historic record

®O®®

Parameter display

AUH
{

{

o
e

Press the MODE key to return to the parameter setting
mode AL/ H.

After that you can press the MODE key to return to the
status monitor mode or the standard monitor mode (display
of operation frequency).
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5.2

Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1
: Deceleration time 1

——— L

|/ * Function \|
: 1) For acceleration time 1 AL [ programs the time that it takes for the inverter output frequency to go from :
: OHz to maximum frequency F H. |
| 2) Fordeceleration time 1 o £ [ programs the time that it takes for the inverter output frequency to got from :
'\ maximum frequency F H to OHz. II
- -

5.2.1 Automatic_acceleration/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.

=i

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the AL L or d £ L, depending on the current rating of the inverter.

=2

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted
automatically but reduced at the rate set with J£ L .

Output . Output )
frequency [Hz] When load is small frequency [Hz] When load is large
o
< >
0 0
> N > Time[s] < > »| Time[s]
Acceleration Deceleration Acceleration Deceleration

i Acceleration/deceleration time —» decrease i Acceleration/deceleration time _, increase

[ set Al ! (automatic acceleration/deceleration) to { or 2. |

[Parameter setting]
Title Function Adjustment range Default setting

[ :Disabled (Manual setting)
{:Automatic setting

2 :Automatic setting (during
acceleration only)

]
[aing

Automatic acceleration/deceleration o

When automatically setting acceleration/deceleration time, always change the acceleration/deceleration time so
that it conforms with the load.
The acceleration/deceleration time changes constantly with load fluctuations.
For inverters that requires a fixed acceleration/deceleration time, use the manual settings (R &L, £ ).
When using a braking resistor or braking unit, do not set the A/ /= {. Or the regenerative braking resistor may be
overloaded.
Use this parameter after actually connecting the motor.

71 Setting acceleration/deceleration time (A £ L, & £ ) in conformance with mean load allows optimum setting that
conforms to further changes in load.

1 When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or
deceleration time in time, and therefore may be tripped.
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5.2.2 Manually setting acceleration/deceleration time
Set acceleration time from 0 (Hz) operation frequency to maximum frequency # A and deceleration time as the time
when operation frequency goes from maximum frequency F H to 0 (Hz).

Output frequency [Hz] A
.
Al =0 (Manual setting)
>
0
< > 4—>| Time [s]
RCC WED
[Parameter setting]
Title Function Adjustment range Default setting
L According to model
it o T
ALCL Acceleration time 1 . !{[Note]~5 0 [T sec. —. Refer to page K-46.
dEL Deceleration time 1 . {[Note]~& 5 [ [ sec. According to model
= Refer to page K-46.

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of
the parameter £ 4 P (default setting).
= For details, refer to Section 5.20.

1 When running under not connect the motor at setting Pt=2,3,4,7,8, it might to not operate normally. ,It will be able

to running normally by connecting the motor.

[1 If the programmed value is shorter than the optimum acceleration/deceleration time determined by load conditions,
overcurrent stall or overvoltage stall function may make the acceleration/deceleration time longer than the
programmed time. If an even shorter acceleration/deceleration time is programmed, there may be an overcurrent
trip or overvoltage trip for inverter protection.
= For details, refer to Section 13.1.

5.3 Increasing starting torque

: Automatic torque boost

P2t ~
/ .
* Function

Simultaneously switches inverter output V/f control and programs motor constants automatically
(auto-tuning function 1) to improve torque generated by the motor. This parameter integrates the
setting of special V/f control selection such as automatic torque boost or vector control.

O Constant torque characteristics (default setting)

O Automatic torque boost+auto-tuning 1

O Sensorless vector control 1+auto-tuning 1

Note: Square reduction torque control, sensor vector control (optional), etc. can be selected using the V/f
control mode selection parameter 7 k .
= For details, refer to Section 5.6.

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

[Parameter setting]

Title Function Adjustment range Default setting
: Disabled (Always {I is displayed.)
AUz Automatic torque boost | {: Automatic torque boost+auto-tuning 1 o
' : Sensorless vector control 1+auto-tuning 1

Note: Parameter displays on the right always return to {I after resetting. The previous setting is displayed on the
left.

ex [[Z]
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1) Increasing torque automatically according to the load

[ Set the automatic torque boost A4/ 2= { (automatic torque boost+auto-tuning 1)|
Automatic torque boost A L/ Z= { detects load current in all speed ranges and automatically adjusts voltage output
from inverter. This gives steady torque for stable runs.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter 7 £ to &
(automatic torque boost) and F 4 {J I (auto-tuning 1) to 7. = Refer to Section 6.22.

Note 2: Setting A1/ to { automatically programs P £ to 2.

Note 3: If stable operation cannot be achieved with this setting, set the parameters ., ! (base frequency), ! v
(base-frequency voltage), F 41 5 (rated capacity of motor), F 4 5 (rated current of motor) and F 47 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set £ 4 [ to 4
and AL/7 to { again.

2)  When using vector control (increasing starting torque and high-precision operations)

| Set the automatic torque boost A!J 2=2 (sensorless vector control 1+auto-tuning 1)|
Setting automatic torque boost 5 L/ &' =" (Sensorless vector control 1+auto-tuning 1) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in motor
speed caused by fluctuations in load to provide high precision operation. This setting is most suitable for transfer
and lifting systems that are operated in speed control mode.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter 7 £ to 3
(Sensorless vector control 1) and F 4 {1 (Auto-tuning 1) to &. = Refer to Section 6.22.

Note 2: Setting A i/ & to & automatically programs £ to 5.

Note 3: If stable operation cannot be achieved with this setting, set the parameters .. (base frequency), L s
(base-frequency voltage), F 4 5 (rated capacity of motor), F 4 J & (rated current of motor) and F 45 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set £ 4 [ to 4
and AL/ 2 to & again.

0% 00 0000000000000000000000000000000000000000000000000000000000000000rsscssscsesssesssssscscscsocnsocs,

If vector control cannot be programmed....

First read the precautions about vector control in 5.6, 9).

1) If the desired torque cannot be obtained = Refer to 6.22 selection 3.

2) If auto-tuning error “£ £ " appears = Refer to 13.1 and 6.22 selection 3.

R R R R Y R PP PN

eesecscccses
secesccccces

B A2 (automatic torque boost) and P k£ (V/f control mode selection)
Automatic torque boost is the parameter for setting V/f control mode selection (7 £ ) and auto-tuning 1 (F % 1)
together. That is why all parameters related to change automatically when A {2 is changed.

Automatically programmed parameters
Auc Fe FH00
E E Check the programmed
FEe.(fRL {isnot
P Disabl Al 7 is disol o valueof P. (IF AL ! _
Y E isabled (Always J is displayed.) E changed, it becomes {7 (V/f
! ' constant).)
\ . . , . 1 E: ted (£} aft
!} Automatic torque boost+auto-tuning 1 2 | Automatic torque boost ¢ xe-cu ed (if after
J . execution)
| ) ' 7' Executed (& aft
2 1 Sensorless vector control 1+auto-tuning 1 3 1 Sensorless vector control 1 c xgcu ed (& after
| I execution)

3) Increasing torque manually (V/f constant control)
The VF-AS1 inverter is set to this control mode by factory default.
This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also be used
to manually increase starting torque.

To return to V/f constant control after changing the A Lf & setting:
Set the VIf control mode selection parameter P £ =[] (constant torque characteristic).

= Refer to Section 5.6.

Note:If you want to increase torque further, raise the setting value of manual torque boost v/ & .
How to set manual torque boost parameter ., & = Refer to Section 5.7.
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5.4  Setting parameters by operating method
: Automatic function setting
* Function

[Parameter setting]

Automatically programs all parameters (parameters described below) related to the functions by
selecting the inverter's operating method.
The major functions can be programmed simply.

Title Function

Adjustment range

Default setting

"

i Automatic function setting

:Disabled
{:Frequency setting
2 :Frequency setting

by means of voltage
by means of current

3:Voltage/current switching from external terminal
: Frequency setting on operation panel and operation by

means of terminal

5: Frequency setting and operation on operation panel

]

Example:

When setting the parameter

L;

3", It will be the following indication.

LREY >0 0 31

I%!FIU'-II%I3DI

@3 times

©

Automatically programmed functions and parameter set values

S

A present set value is shown.

“: Frequency
{:Frequency |Z:Frequency 3:Voltage/current |  setting on 5: Frequency
Default . setting by setting by switching from operation panel | setting and
71:Disabled
setting v means of means of external and operation operation on
voltage current terminal by means of operation panel
terminal
B H
Cnbd g'o';e(;mmal - - - - [ Terminal board | {:Operation panel
4 :Operation “/:Operation
oo . _ . ‘. .
Fhbd |2:RR/IS4 £ :RR/S4 LV £ :RR/S4 panel panel
B
F ipg |d:Voltage - - {:Currentinput | {:Current input - -
input
I
F 7 |Preset B B B {0 4:Frequency B _
(S3) speed prlorlty switching
command 3
EFF:Glj/ LS ] o Y] n.con n.con
Fant OoFnodl OFnOgl QoFndl QoFnadl OFnROgl
Faoo term';,nal - F 20 Tterminal |[F 20 Tterminal  |F 2 Tterminal | F 2 Tterminal  |F 20 Tterminal
switching switching switching switching switching switching
FEOi|0% - - 20 % & % - -
Fegt | vim - |#RRis4 Vi LV #:Operation :Operation
panel panel
= Refer to Section 11 for input terminal functions.
| Disabled (A L/ 4={1)
No change is made to the parameter setting.
| Frequency setting by means of voltage: (A L/ 4= {)

Operation is performed by applying a voltage for setting the RR/S4 terminal 1 frequency.

When sink logic is selected:

ST-CC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run
R-CC ON: Reverse run

Frequency setting by means of current

This setting is used to set the frequency by applying a current of 4-20mA to the VI/Il terminal.
ST-CC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run
R-CC ON: Reverse run
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| Voltage/current switching by means of an external terminal

Switching between remote and local (different frequency commands) can be performed by turning on or off the S3 terminal.

In that

case, apply a voltage via the RR/S4 terminal and a current via the VI/Il terminal.

S3-CC OFF: The frequency is set according to the voltage applied to the RR/S4 terminal.
S3-CC ON: The frequency is set according to the current applied to the VI/Il terminal.
In sink logic mode: ST-CC ON: Standby (ON (short-circuited) by default), F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting with operation panel and operation with terminal board

This setting is used to set the frequency using the operation panel and to perform operation control using the terminal

board.
Use th

e @ and @ keys to set the frequency.

In sink logic mode: ST-CC ON: Standby (ON (short-circuited) by default),
F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting and operation with operation panel:

This setting is used to set the frequency and to perform operation control, using the operation panel.

Use th

Use th

5.5

e @ and @ keys to set the frequency.

e and keys to perform operation control.

Selection of operation mode

: Command mode selection

FI0d | : Frequency setting mode selection 1

* Function
These parameters are to program which command to the inverter (from operation panel, terminal board, remote

input device or options) will be given priority in running/stopping the operation and in frequency setting (speed). |
_____________________________________________________________ s

<Command mode selection>
Parameter setting]
Title Function Adjustment range Default setting

£ :Terminal input enabled

{:Operation panel input enabled (including LED/LCD option
Command mode input)
selection 2 :2-wire RS485 communication input
3 :4-wire RS485 communication input
4 :Communication option input

~
|
|
|

|
|
|
|
|
\

S
3
o3
o
S

[Programmed value]

L-:'Z ( Terminal board operation } ON and OFF of an external signal Runs and stops operation.

i ( Operation panel operation J Press the and keys on the operation panel to Run and stop

a run. (including LED/LCD option input)

( 2-wire RS485 communication operation J Run and stop commands are entered from the
2-wire RS485 communications device.
(Communication No.: FA00)

5': ( 4-wire RS485 communication operation ) Run and stop commands are entered from the 4-wire
RS485 communications device.
(Communication No.: FA04)

- ( Communication option input enabled ] Signals from an optional communication device are used to
start and stop operation.
= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.

* There are two types of function: the function that conforms to commands selected by £ /7 [} o, and the function that

conforms only to commands from the terminal board.
= Refer to the table of input terminal function selection in Section 7.2.
* When priority is given to commands from a linked computer or terminal board, they have priority over the setting of

I Y ]
L.
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

{:VI/Il (voltage/current input)

2:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

“{:Operation panel input enabled (including
LED/LCD option input)

5 :2-wire RS485 communication input

Frequency setting mode 5 :4-wire RS485 communication input

selection 1 7:Communication option input

&:Optional Al1 (differential current input)

5:Optional Al2 (voltage/current input)

{ I:Up/Down frequency

{ {:Optional RP pulse input

/2 :Optional high-speed pulse input

! 3: - [Note 1]

ax]

[Programmed value]

Speed setting commands are entered by external signals (0~10Vdc or 4(0)~20mAdc).

E’Z RR/S4 input Speed setting commands are entered by external signals (RR/S4 terminal:0~10Vdc).
_:,'Z RX input Speed setting commands are entered by external signals (RX terminal:0~+10Vdc

(£5Vdc)).
M [ Operation panel input ] Press the @ and @ keys on the operation panel to set the
frequency.
(including LED/LCD option input)
5 : [ 2-wire RS485 communication operation ] Speed commands are entered from the 2-wire
RS485 communications device. (Communication
No.:FA01)
E : [ 4-wire RS485 communication operation ] Speed commands are entered from the 4-wire RS485

communications device.
(Communication No.:FA05)

<
—

Communication option input enabled ] Speed commands are entered from an optional

communication device.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.

Speed setting commands are entered by external signals (Al1 terminal (option):
0~x10Vdc (+5Vdc)).

]

(K]

Al2 input Speed setting commands are entered by external signals (Al2 terminal: 0~10Vdc or
4(0)~20mAdc) (optional).

Up/Down frequency Speed commands are entered by means of Up/Down frequency signals
from the terminal board. = Refer to Section 7.2.

)

S RP pulse input Speed commands are entered by means of RP pulses (optional).
,’E’Z [ High-speed pulse input ] Speed commands are entered by means of high-speed pulses
(optional).

Note 1: For options (unsupported)
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T The functions assigned to the following control input terminals (contact input: = Refer to Section 7.2) are always
activated regardless of the settings of the command mode selection £ /7 {J & and frequency setting mode selection
1FROd.

* Reset terminal (default setting: RES, valid only for tripping)
« Standby terminal (assigned to ST by default)
« Emergency stop terminal

' To make changes in the command mode selection { /7] o and the frequency setting mode selection 1 F /7 o first
stop the inverter temporarily.
No change can be made to them if the inverter is in operation.

H Preset speed operation
£ 70 d: Set this parameter at 7 (terminal board).
F 10 d: Any setting is valid.

1) Setting the run, stop and operation frequencies with the operation panel

Title Function Example of setting :Press the and keys
I . ! (Operation
Chbd Command mode selection panel input) on the operation panel
Fnod Frequgncy setting mode Y (Op.eration I To switch between forward run and reve.:rse
selection 1 panel input) run, use the forward/reverse run selection £ .
[Speed command |:Press the @ and
keys on the operation
panel to set the frequency.
Votor | To save the frequency, press :
Power :xx/—::: Rt um ::3@ the ENTER key. Then, F [
supply —)</_ s wiTs & and the set frequency are

displayed alternately for a
i while.

Inverter
R

ST ¢~ Shorted by a shorting bar when
|

cco--! shipped from the factory.

(-WN and -HN products.)

CCA RX VI/II RRS4PP

“'_l
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2) Setting the run and stop frequencies (forward run, reverse run and
coast stop) by means of external signals and setting the operation
frequency with the operation panel

[Run/stop |: ON/OFF of terminals F-CC/R-CC

Title Function Example of setting
cnbd Command mode selection | I (Terminal
input)
Fhbd Frequency setting mode Y (Operation
selection 1 panel input)

«Example of a connection diagram: SW1 set to sink logic»

(Standby: connection of terminals
ST and CC)

: Set the frequency, using

the keys on

the operation panel.

Power —X——% g'[;

supply —X/_“' T3

Inverter R
ST o—

CC¢
CCA RX VI/II RRIS$4 PP

J;(@

Motor

ON:Forward run,
OFF:Deceleration stop
ON:Reverse run,
OFF:Deceleration stop
ON:Standby,
OFF:Coast stop

{ ¢ The inverter is factory-
configured so that, if F and
R are turned on at the
same time, the inverter will
stop operation. If
necessary, the direction of
rotation can be reversed
by changing parameter
settings.

= Refer to Section 6.2.1.

# To save the frequency,
press the ENTER key.
Then, F [ and the set
frequency are
displayed alternately
for a while.

3) Setting the run and stop frequencies (forward run, reverse run and
deceleration stop) with the operation panel and setting the operation
frequency by means of external signals

Title Function Example of setting
Command mode
oo ‘ i i
chbd selection { (Operation panel input)
{(VINI (voltage/current
. input) )
Frpg |Freauencysetting | 5 ppiss (potentiometer/
mode selection 1 Ny
voltage input) )
J(RX (voltage input) )

[Run/stop |: Press the and keys on

the operation panel

To switch between forward run and reverse run,
use the forward/reverse run selection F i~ .

[Speed command |: External signal input

(1) VI/ll terminal: 0~+10Vdc

(0~+5Vdc) or
4(0)~20mAdc

(2) RR/S4 terminal: Potentiometer

0~+10Vdc (0~+5Vdc)

(3) RX terminal: 0~+10Vdc (0~+5Vdc)

Power —X/_/— Z'[; §
SUPPlY ¢ Z—& 715 w3 @

Inverter R

CCA RX VI/II RRIS PP

+

A 4

(2) External potentiometer

Motor

ST ¢~ Shorted by a shorting bar when
1
_ _Ishipped from the factory.

(-WN and -HN products.)

+ 3, (3) 0-10vde

(0~5Vdc)

3 (1) 0~+10Vde

(0~+5Vdc)
or 4(0)-20mA

* Other speed setting
5 2-wire RS485 input
5 : 4-wire RS485 input enabled
7: Communication option input
enabled *
& Optional Al1 (differential current
input) *
5: Optional Al2 (voltage/current
input) *
£1: Up/Down frequency
! 1: RP pulse input *
{2 High-speed pulse input *
[
13-
* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.
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4) Setting the run, stop and operation frequencies (forward run, reverse
run and coast stop) by means of external signals (default setting)

Run/stop [:ON/OFF of terminals F-CC/R-CC

Title Function Example of setting
chbd Comrr}and mode &:(Terminal input)
selection
{(VI/Il (voltage/current input) )
Frequency 2 (RR/S4
Flid | setting mode (potentiometer/voltage
selection 1 input) )
3 (RX (voltage input) )

«Example of a connection diagram: SW1 set to sink logic»

Speed command [:External signal input
(1) VI/Il terminal: 0~+10Vdc
(0~+5Vdc) or
4(0)~20mAdc
(2) RR/S4 terminal: Potentiometer
0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)

supply —_

Power —X_~—9
S

'“_L

Motor
RIL1 Umt @
SiL2 V2 @
9 TIL3 w3 ©
ON:Forward run,
Fo—
ON:Reverse run,
Inverter Ro—
ON:Standby,
-
STo—, OFF:Coast stop
CC¢
CCA RX VI/II RRIS4 PP
; + 1, (3) 0~*10vdo
(0~£5Vdc)
+ b (1) 0~+10vdo
(0~+5Vdc)
\ 4 or 4(0)~20mAdc

(2) External potentiometer

OFF:Deceleration stop

OFF:Deceleration stop

# The inverter is factory- :
configured so that, if F and |
R are turned on at the i
same time, the inverter WI||
stop operatlon If
necessary, the direction of
rotation can be reversed
by changing parameter
settings.

= Refer to Section 6.2.1.

* Other speed setting
5 2-wire RS485 input
5 4-wire RS485 input enabled
7: Communication option input enabled *
5: Optional Al1 (Differential current
input) *
: Optional AI2 (voltage/current input) *

: RP pulse input *

: High-speed pulse input *

i3 -

* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.

g

/] Up/Down frequency
i
4
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5.6 Selecting control mode

: VIf control mode selection

:I « Function '
: With “VF-AS1,” the V/f controls shown below can be selected. :
| 0: Constant torque characteristics |
: 1: Voltage decrease curve :
: 2: Automatic torque boost (*1) :
: 3: Sensorless vector control 1 (*1) :
| 4: Sensorless vector control 2 :
: 5: V/f 5-point setting |
| 6: PM control (2) '
: 7: PG feedback control (*3) :
: 8: PG feedback vector control (*3) :
| (*1) “Automatic control” parameter automatically sets this parameter and auto-tuning 1 at a time. |
: ('2) Use a dedicated motor with permanent magnets. :
'\ (‘3) A PG feedback device (optional) is needed for this control. ,I

[Parameter setting]
Title Function Adjustment range Default setting

Constant torque characteristics

Voltage decrease curve

Automatic torque boost

Sensorless vector control 1

Sensorless vector control 2

: V/f 5-point setting

: PM control

: PG feedback control

: PG feedback vector control

/\ Caution

+ When operating the inverter with 7 & setto &/, 3, 4, 7 or 5, be sure to set the motor constant
parameter correctly. Failure to do this may cause the inverter not to control the motor properly,
Mandatory and thus cause the motor not to deliver the desired performance. For more information, see the

£

P V/f control mode selection

W osmn WG

explanation of each P £ setting in the following sections.

1) Constant torque characteristics (Normal way of use)

| Setting of V/f control mode selection P £ =[] (Constant torque characteristics) |
This is applied to loads with equipment like conveyors and cranes that require the same torque at low speeds as at
rated speeds.

Base frequency voltage 1

Loty ]

abeyjon Indino

]

0 > Output frequency [Hz]

Base frequency

* To increase the torque further, increase the setting value of the manual torque boost parameter . .
= For more details, refer to Section 5.7.

[VI1%]

E-11
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2) Decreasing output voltage

| Setting of V/f control mode selection P £ = { (Voltage decrease curve) |
This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in relation

to load rotation speed is proportional to its square.

A
Base frequency voltage 1

’

abejjon Indino

(2 1]
0

V%] > Output frequency [Hz]

Base frequency

3) Increasing starting torque
| Setting of V/f control mode selection P £ =2 (Automatic torque boost) |
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.

This gives steady torque for stable runs.

Base frequency voltage 1 A
(]
[ =
51
=%
<
o
53
«Q
]

V%] I

> Output frequency [Hz]

m :The torque Base frequency
boost rate is
adjusted

automatically.

Note: This control system can oscillate and destabilize runs depending on the load. If that should happen, set V/f
control mode selection A £ to [ (Constant torque characteristics) and increase torque manually.

[IMotor constant must be set.
The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1

command (Set F 4 to 4, and then reset F 5[} [] to 7'.).
<Information indicated on motor nameplate>
w L (Base frequency), u L s (Base frequency voltage), F 4 {1 5 (Motor rated capacity), 7 5 & (Motor rated
current), £ 4 {7 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.
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4) Vector control-increasing starting torque and achieving high-precision
operation.

| Setting of V/f control mode selection P £ =3, 4 (Sensorless vector control 1, 2) |
Using sensorless vector control with a Toshiba standard motor will provide the highest torque at the lowest speed
ranges. The effects obtained through the use of sensorless vector control are described below.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the lowest speeds.

(3) Effective in elimination of load fluctuations caused by motor slippage.

(4) Effective in producing high motor torque at low speed.

Set P to 7 (sensorless vector control 1) to operate multiple motors of the same type in parallel or to operate a
motor with a two or more notches lower rating.

To perform torque control, set 7 £ to Y (sensorless vector control 2), which is designed to perform operation control
with higher accuracy. In that case, however, the inverter should be used only for operating a single motor with an
equal or one notch lower rating.

[IMotor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 4 {1 [J to 4, and then reset ~ 4 I I to 2.).
<Information indicated on motor nameplate>
u i (Base frequency), u L s (Base frequency voltage), - % {1 5 (Motor rated capacity), F 4 & (Motor rated
current), 4 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

5) Setting of V/f characteristic arbitrarily
[ Setting of V/f control mode selection P £ =5 (V/f 5-point setting) |

In this mode, the base frequency and the base frequency voltage for the V/f control need to be set to operate the
motor while switching a maximum of 5 different V/f characteristics.

[Parameter setting]

Title Function Adjustment range Default setting
F 80 V/f 5-point setting VF1 frequency O.0~F H Hz 0.0
Fig V/f 5-point setting VF1 voltage S0~100% * o0
Fig2 V/f 5-point setting VF2 frequency O.0~F H Hz 0.0
Fi83 VI/f 5-point setting VF2 voltage G0~100% * a0
F g4 V/f 5-point setting VF3 frequency O.0~F H Hz 0.0
F 95 VI/f 5-point setting VF3 voltage a0~100% * a0
F 595 V/f 5-point setting VF4 frequency O.0~F H Hz a0
Fiea VI/f 5-point setting VF4 voltage a0~100% * a0
F 88 VI/f 5-point setting VF5 frequency O.0~F H Hz o0
F 99 V/f 5-point setting VF5 voltage O0~100% * a0

*100% adjustment value (200V class: 200V, 400V class: 400V)

E-13
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Base frequency V/f 5-point settin
voltage 1 [ wi u 4 P 9

N
VF5

1% . VF4

'E F 51 VF3

s F {55

5

Q F {5 VF2

EEE 7 »

V1I[%

(el R
”~ Output frequency [Hz]

FEOF S F 54 F 5a][F 58] [ ul |

Base frequency 1

Note 1: Restrict the amount of torque to boost (. &) to 3% or so. Boosting the torque too much may impair the
linearity between points.

Note 2: If the V/f 5-point is set within the diagonally shaded area in the figure below, the V/f 5-point is placed
automatically on the boundary line (heavy line in the figure).

Voltage A
100%
: Area in which the
V/f 5-point cannot
be set
0 >

wi % 04413 wil Frequency

6) Operating a permanent magnet motor
[ Setting of V/f control mode selection P £ =5 (PM control) |
Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to induction
motors, can be operated in sensorless operation mode. Note that this feature can be used only for specific motors.
For more information, contact your supplier.

7) Operating the motor at periodic speeds by means of a motor speed
sensor

| Setting for V/f control mode selection P £ =7 (PG feedback contro) |

Set £ to J to operate the motor at periodic speeds.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

Use this setting when operating a motor two or more ranks lower in capacity than the inverter at periodic speeds.
Note that the accuracy obtained by ' £ = 7 is lower than that obtained by setting # £ to &. Also, 7 £ should be set
to A to perform torque control. # £ cannot be setto 7 in such a case.

Output torque decreases considerably in regenerative low speed operation (motor slip frequency or less). Set P £ to
& if regenerative low speed torque is necessary.

[IMotor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 435 to 4, and thenreset F 43 to 2.).
<Information indicated on motor nameplate>
L (Base frequency), u L u (Base frequency voltage), = % {J 5 (Motor rated capacity), £ %5 & (Motor rated
current), ~ 4} 7(Motor rated rotational speed) = Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually. = Refer to 6.22 selection 3.
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8) Performing speed control/torque control with high accuracy using the
motor speed sensor

[ Setting for V/f control mode selection P £ =8 (PG feedback vector control) |
The torque produced by the motor is controlled by means of specified torque command signals. The rotational
speed of the motor depends on the relation between the load torque and the torque produced by the motor.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.
Set A to A (PG feedback vector control) to perform speed/torque control with high accuracy.

[IMotor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 4 to 4, and thenreset F 41 to &'.).
<Information indicated on motor nameplate>
wu i (Base frequency), u i o (Base frequency voltage), ~ % {7 5 (Motor rated capacity), F %5 5 (Motor rated
current), 4 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

9) Precautions on automatic torque boost mode or vector control

1) When operating a motor in automatic torque boost mode or vector control mode (F+ =2, 3, 4, 7 or §), enter
each motor constant indicated on the nameplate (.. (base frequency), v L. s (base-frequency voltage), F 4 5
(rated capacity of motor), F 4 [J & (rated current of motor) and F 4 {7 7 (rated number of revolutions of motor) ),
read the precautions on auto-tuning 1 on section 6.22 (1), and then set £ 4 i to & (auto-tuning). If the cable
length is in excess of 30m, be sure to perform the auto-tuning (F % & =) mentioned above, even when using a
standard motor recommended by Toshiba.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base frequency
(w L ). The same characteristics will not be obtained in areas above the base frequency.

3) When setting £ to 4 or &, use the inverter along with a general-purpose motor with an equal or one notch
lower rating.

4) Use a motor that has 2 to 16P.

5) Always operate the motor in single operation (one inverter to one motor). (Except for; £ =3) Sensorless vector
control cannot be used when one inverter is operated with more than one motor.

6) The torque produced by the motor decreases more or less around the rated frequency because of a voltage drop
cause motor-generated torque in the vicinity of rated frequency to be somewhat lower.

7) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motor-generated torque. Setting auto-tuning 1 may also cause a trip (£ £ v, £ £ = {~3)rendering sensorless
vector control unusable. In the event of a trip, perform auto-tuning with the inverter connected directly to the motor,
or enter the motor constant calculated from the motor test results.

8) Connect speed sensor for vector control with sensor to the motor. Connecting via gear, etc. causes motor's
oscillating or inverter's trip by lack of rigidity.

9) If running under not connect the motor, please set to # £ ={J temporarily. There is a possibility not to operate
normally when running at setting Pt=2,3,4,7,8 under not connect the motor.
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5.7 Manual torque boost—increasing torque boost at low speeds

: Manual torque boost 1

1
|+ Function
If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this parameter.

A
Base frequency voltage 1

abeyjjon Indino

VI%] I

» Output frequency [Hz]

0 Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
ub Manual torque boost 1 0.0~30.0 % According to model = Refer to page K-46.

[1This parameter is valid when P £ ={J (Constant torque characteristics), / (square reduction torque), & (V/f 5-point setting).
Note:  The optimum value is programmed for each inverter capacity. Boosting torque excessively may cause the inverter
to trip because of an overcurrent. If operation is repeated with torque boosted excessively, electronic devices in the
main circuit may be damaged, so if high starting torque is needed, it is recommendable to use vector control.
= Refer to 5.6 selection 3) and 4).
If necessary, set the amount of torque to be boosted, as a guide, within +2% of the factory default setting.

5.8 Base frequency

vl | :Base frequency 1

: Base frequency voltage 1

* Function
Sets the base frequency and the base frequency voltage in conformance with load specifications or the motor's

I

I

I

I

: rated frequency.
-

Note: This is an important parameter that determines the constant torque control area.

A
Base frequency voltage 1
o
=4
g
s
s
5
«Q
o
\%] o > Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
, Base J50~500.0 Hz Inverter with a model number ending with  -WN, HN: & .0
HE frequency 1 T ALEY -WP: 5 0.0
Base 200V models: & 30
, frequenc 200V class: 55~3 30 V | 400V models:
Lo a Yy 400V class: 50~550V Inverter with a model number ending with -WN, HN: 4 5
voltage 1 WP: 400
- - o

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
maximum frequency (F H) or the upper limit frequency (1L ) is set above this frequency, this limitation is
imposed on the output frequency.
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5.9 Maximum frequency
: Maximum frequency
* Function

|
1
: 1) Programs the range of frequencies output by the inverter (maximum output values).
: 2) This frequency is used as the reference for acceleration/deceleration time.

Output frequency [Hz]

8o0H A In case of [FHIF80Hz | « This function determines the
z maximum value in line with the
N ratings of the motor and load.
60Hz In case of FHI=60Hz -, paimim frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.
.
>
0 100% Frequency setting signal [%]

If F H is increased, adjust the upper limit frequency /! as necessary.

[Parameter setting]
Title Function Adjustment range Default setting
FH Maximum frequency FEE~5880 Hz 800
Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (. 1. ). Even if the
maximum frequency (F H) or the upper limit frequency (L. ) is set above this frequency, this limitation is
imposed on the output frequency.

5.10 Upper limit and lower limit frequencies

Ui : Upper limit frequency

: Lower limit frequency

e ~
: * Function :
: Programs the lower limit frequency that determines the lower limit of the output frequency and the upper limit :
: frequency that determines the upper limit of that frequency. :
~

Output frequency [Hz] Upper limit Output frequency [Hz] Lower limit
. frequency . frequency

1 /
e
. s .
> >
0 Frequency 100% 0 Frequency 100%
setting signal setting signal
# Frequencies that go higher # The output frequency cannot
than L will not be output. be set atless than ! ! .
[Parameter setting]
Title Function Adjustment range Default setting
Inverter with a model number ending with
UL Upper limit frequency O.0~F H Hz -WN, HN: £ 0.0
-WP: 5 0.0
Ll Lower limit frequency O0~UL Hz 0.0

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (. L. ). Even if the
maximum frequency (F H) or the upper limit frequency (11 ) is set above this frequency, this limitation is
imposed on the output frequency.
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5.1 Setting frequency command characteristics

[F2g tHFa2g3 A ’F-" | : VIl point setting

[F2 I HF2 2] [RAuF2] :RRIS4 point setting

[F2iE6H{F21:!59]: RX pomt setting

[Fe2e HF2a5]:

| Fech |~| Fed! | It sets up, when using the optional circuit board
[FeIuHF2IT]:

[F8 { { M FB 4] : Point 1, 2 setting/ frequency

|
| ¢ Function :
: These parameters adjust the output frequency according to the externally applied analog signal (0~10Vdc :
: voltage, 4(0)~20mAdc current) and the entered command for setting an external contact frequency. 1

|

5.12 Preset speed operation (speeds in 15 steps)

[ 5§/ & M 57 7 |:Presetspeed operation frequencies 1~7
[F28 7 M F294] : Preset speed operation frequencies 8~15
[FSE5 M F5 75 : Preset speed operation frequencies 1~15 operation mode

it
| ¢ Function

: A maximum of 15 speed steps can be selected just by switching an external contact signal. Preset speed

: frequencies can be programmed anywhere from the lower limit frequency . . to the upper limit frequency /1 .

[Setting methods]
1)Run/stop
Run and stop control is experienced by the operation panel (Default setting).

Title Function Adjustment range Example of setting
: Terminal input enabled
{: Operation panel input enabled (including
. Command mode LED/LCD option input)
selection 1 2-wire RS485 communication input

3 4-wire RS485 communication input
~: Communication option input

Note 1: If speed commands (analog signal or digital input) are switched in line with preset speed operations, select
the terminal board using the frequency setting mode selection 1 /77 .
= Refer to 3) or Section 5.5.

2)Preset speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Function Adjustment range Default setting
. . Preset speed operation T .
Sr i~5-7 . Lo Tl [
frequencies 1~7
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
FOE1~E29Y Preset speed operation e oo
frequencies 8~15
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Example of preset speed contact input signal: SW1 set to sink logic
O: ON  —: OFF (Speed commands other than preset speed commands are valid when all are OFF)
lec Terminal Preset speed
1 2 3 4 5 6 7 8 9 [10] 11|12 [13 [ 14| 15
— 451 s1-CC o[-J]o]- - Jo[-Jo[-Jo]-Jo]-To
— 152 S2-CC - lolol-|-]olo|-]-]olo|-]-]olo
— 1S3 S3-CC - | -]-JToJoJoJo|-]-]T-]T-]To]oJo]o
— —RRIS4  I'prisa-cC -] =--]-]-[-]o|lolo|o|o|o|o]|o
[ Terminal functions are as follows. (Default setting)
Terminal S1 e Input terminal function selection 5 (S1) £ { (5= {J (S1)
Terminal 82 - - Input terminal function selection 6 (S2) 7  {&= {2 (S2)
Terminal S3 - - Input terminal function selection 7 (S3) { 7= {4 (S3)
Terminal RR/S4 ===+ Input terminal function selection 8 (S4) F { {5= !5 (S4)

[IThe RR/S4 terminal is set by default as an analog voltage input terminal. To use it as an input terminal for preset
speed operation, turn the SW3 switch to the S4 position.

[An example of the connection of terminals] (SW1 set to sink logic)

F (Forward run) /_ Forward
R (Reverse run) /_ Reverse
cC 1
S1 /—< Preset speed command 1
S4 RR
I:D S2 /—< Preset speed command 2
SW3
S3 /—< Preset speed command 3
RR/S4 /— Preset speed command 4

3)Using other speed commands with preset speed command
When no preset speed command is issued, the inverter accepts an input command from the operation panel or
another analog input device.

Preset Other speed commands
speed Frequency setting signals from the operation Analog signal input command
P panel (VI/Il, RR/S4, RX, Al1 and Al2)
command
Entered Not entered Entered Not entered
Preset speed Preset speed Preset speed Preset speed
Entered . . . .
command valid command valid command valid command valid
. Operation panel . .
Not painted command valid - Analog signal valid -

[ The preset speed command is always given priority when other speed commands are input at the same time.
To use the RR/S4 terminal as an analog input terminal, turn the SW4 switch to the RR position. Note that this
makes it impossible to use the function assigned to S4.
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Below is an example of 7-step speed operation.
Output T
frequency [Hz] —
—
5 - S
5 ~ S
5r 1 I
Time
0 > [s]
. ON
ST-CC OFF
- ON
F-cC | OFF
S1-CC ON
OFF
- ON
S2-CC OFF
N ON
S3-CC OFF

Example of 7-step speed operation

4)Setting the operation mode

An operation mode can be selected for each preset speed.

Operation mode setting

Title Function Adjustment range Example of setting
J: Preset speed operation with no
c . Preset speed operation mode mode n
F550 . . o I
selection I: Preset speed operation with
mode

1 Preset speed operation with no mode

{: Preset speed operation with mode -

following terminal F, R.

Operation mode setting

Only frequency commands are governed by the preset
speed command (1 to 15) entered.
The direction of rotation, the V/f control mode, the

acceleration and deceleration times and the torque limit
can be set individually for each preset speed command.
If you selected “enabled” (F 5 & = !), the motor runs operation mode setting directions as below without

Title Function Adjustment range Example of setting
£ Forward run
+ {: Reverse run
+c': Acceleration/deceleration switching
signal 1
Preset speed .. . . o
FGE (~F5 75 operation frequency +’-:.:igﬁzllezratlon/deceIeratlon switching 0

1~15 operation mode

+H: VIf switching signal 1

+ { & VIf switching signal 2

+3 & Torque limit switching signal 1
+h 4 Torque limit switching signal 2

[For the settings marked with +, more than one function can be selected at the same time by entering the sum

of the numbers of the desired functions.

Ex)(+ )+ (+d)=3

By entering “3”, you can activate the reverse run function and the acceleration/deceleration switching signal 1

function at the same time.




TOSHIBA E6581301

5.13  Selecting forward and reverse runs (operation panel only)

: Forward/reverse run selection

~
* Function :
Program the direction of rotation of the motor when the running and stopping are made using the RUN key and :
STOP key on the operation panel. :
Valid when £ /7 {} & (command mode selection) = { (operation panel input). :
]

[Parameter setting]
Title Function Adjustment range Default setting

£ Forward run

{: Reverse run

2 Forward run (F/R switching possible)

3: Reverse run (F/R switching possible)

Fr Forward/reverse run selection o

&@wCheck the direction of rotation on the status monitor.
F~ - F:Forward run F ~ - ~:Reverse run
= For monitoring, refer to Section 8.1.

&@When the F and R terminals are used for switching between forward run and stop from the terminal board, the F
forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward run
Short across the R-CC terminals: reverse run

&@slf F and CC, as well as R and CC are connected at the same time: Stop (Default setting)
Use the parameter £ {1 5 to select between reverse run and stop in this case.
= For more details, refer to Section 6.2.1.

&sThis function is valid only when [ /7] o is set at { (Operation panel input enabled).

e To switch between forward run and reverse run from the control panel with parameter F - setto & or 3, perform

these steps: to switch to forward run, press the key while holding the @ key down, or to switch to

reverse run, press the @ key while holding @ key down.
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5.14  Setting the electronic thermal

: Motor electronic thermal protection level 1

L : Electronic thermal protection characteristic selection

: OL reduction starting frequency

: Motor 150%-overload time limit
F§3 !|: Temperature detection

|
|
: This parameter allows selection of the appropriate electronic thermal protection characteristics according to the
| particular rating and characteristics of the motor.

[Parameter setting]

Title Function Adjustment range Default setting
Motor electronic
EHr thermal 10~100% 0o
protection level 1
Defgult Motor type Overlo_ad Overload stall
setting protection
. o O (protect) x (not stall)
Electronic ; Standard | O (protect) O (stall)
ain ;iz::ca:ilon Z Motor x (not protect) x (not stall) g
characteristic El x (not protect) O (stall)
selection H VF O (protect) x (not stall)
5 Motor O (protect) O (stall)
I (special x (not protect) x (not stall)
7 motor) x (not protect) O (stall)

1) Setting the motor electronic thermal protection level 1 and electronic thermal protection
characteristics selection [GL 1 |

The electronic thermal protection characteristics selection {7 /7 is used to enable or disable the motor overload
trip function (7L &) and the overload stall function.

The motor overload trip function ({i L ') needs to be selected with the parameter L /7, while the inverter overload
trip function (L 1) is always activated.

] Explanation of terms:
Overload stall (Soft stall)

The function of automatically lowering the output frequency before the motor overload trip function

L & is activated when the inverter detects that an excessive load is applied to the motor. (Lowers
maximum about 48Hz when basic frequency is 60Hz.) This function enables the inverter to output a
frequency commensurate with the load current so that the motor can keep running without tripping.
This function is useful for such loads as fans, pump, and blowers, which have the square reduction
torque characteristic that the current passed decreases as the rotating speed falls.

Note: Do not use this overload stall function for loads with a constant torque characteristic (e.g., a belt
conveyer to which a constant load current is always passed regardless of their speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling effects
for the motor. This speeds up the start of overload detection operations when a standard motor is used in order to
prevent overheating.
W Setting of electronic thermal protection characteristics selection L 7

Default setting Overload protection Overload stall
o O (protect) x (not stall)
{ O (protect) O (stall)
c x (not protect) x (not stall)
3 x (not protect) O (stall)
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W Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ Hr~ so that it fits the motor's
rated current.

Output current reduction factor [%]/[A]
A

EHAx1.0

EHr}06

0 30Hz > Output frequency [Hz]

Note: The motor overload starting level is fixed at 30Hz. If necessary, set L /7 to 4, 5,
5 or 7. (See the following section.) Even if the inverter is used with a Toshiba
standard motor, the load may need to be reduced at frequencies of 30Hz and
below in some cases. In such cases, set I, = to 4, 5, & or 7 and setthe L
reduction starting frequency (F & I &) according to the motor.

[Example of setting: When the VFAS1-2007PL is running with a 0.4kW motor having 2A rated current]
Key operated LED display Operation

. Displays the operation frequency. (Perform during operation stopped.)
bt (When standard monitor display selection F 7 {{f={ [Output frequency])

RUH The first basic parameter “History function (5 L/ H)" is displayed.

®

@ @ EHr Press either the A key or the V key to change the parameter to & H .
Py Press the ENTER key to display the parameter setting (Default setting:
oy 100%).
Press the A key to change the parameter to
@ Ha 1 (= motor rated current/inverter output rated current x 100
=2.0/5.0 x 100)
YnerH Press the ENTER key to save the changed parameter. £ H - and the
UL | barameter are displayed alternately.

[Using a VF motor (motor for use with inverter)]

W Setting of electronic thermal protection characteristics selection 1 /7
Default setting Overload protection Overload stall
H O (protect) x (not stall)
5 O (protect) O (stall)
5 x (not protect) x (not stall)
7 x (not protect) O (stall)

A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the standard motor, but if
that frequency is extremely low, the effects of cooling on the motor will deteriorate.

In such a case, set the OL reduction start frequency parameter F 5 £/ 5 according to the characteristics of the
motor. (Refer to the figure below.)

As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

[Parameter setting]
Title Function Adjustment range Default setting

FROE OL reduction starting frequency 0.0~50.0 Hz &0
Note: F 5[ 5 is enabled when 1 [1=4~7.

E-23
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W Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H - so that it fits the motor's
rated current.

* If the indications are in percentages[%], then 100% equals the inverter's rated output current [A].

Output current reduction factor [%]/[A]

A
[EHr]x1.0
E Hrlx0.6
A
Ll
FEOBRA.OHz Output frequency [Hz]

Setting the motor overload starting level

2) Motor 150%-overload time limit

The motor 150%-overload time limit parameter 7 5 1 7 is used to set the time elapsed before the motor trips under
a load of 150% (overload trip L &) within a range of 10 to 2400 sec.

[Example setting]

Operation "
Operation frequency frequency MOZS?;:: ;Z;put Motor overload time [s] (Outline data)
0.01Hz *1 no less than |~ ~— "T" " T rsgi=600 F507-300
Motor overload EHr = G RS D e < Toothz [F605 = | 001z
. 68 34 - 7200 — 3600
time [s] A 70 35 — [3600] — | 1800
80 40 - 1000 - 500
90 45 — 600 — 300
100 50 — 420 — 210
112 56 12000 | 310 6000 155
120 60 2400 270 1200 135
130 65 1200 230 600 115
Motor 150%- 140 70 800 190 400 95
overload time limit 150 75 600 170 300 85
N 200 100 270 110 135 55
0 ———> Monitored output current [%]
ER-x1.1 >\
[EH-]%0.6 [EHx1.5 *1 Except for the cases of

FEDE=0.00 1 [Hz]
Motor overload protection characteristics
[Parameter setting]

Title Function Adjustment range Default setting
F&07 Motor 150%-overload time limit {0~2H8 T sec. oo
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3) Inverter overload characteristics
Set to protect the inverter unit. Cannot be turned off by parameter setting.
The inverter has two overload detecting functions, which can be switched from one to another using parameter
F & 3 ! (temperature detection).
[Parameter setting]

Title Function Adjustment range Default setting
{J:Standard (150%-60 sec.)
{: Estimation of temperature
If the inverter overload trip function (5L {) is activated frequently, this can be improved by adjusting the stall
operation level £ 5 { downward or increasing the acceleration time A I or deceleration time o £ .

F&3 ! Temperature detection Iy

W 53 (=0 (Standard)

Protection is given uniformly regardless of ambient temperature, as shown by the 150%-60 sec overload curve in
the figure below.

Inverter overload

. A Current Inverter overload time [s]
time [s] [%] (Outline data)
111 2400
120 240
130 120
140 80
150 60
165 2
200 0.1
60
; o Monitored output current [%]
0 - >
110% 150%

{100%: Inverter rated output current]

Inverter overload protection characteristics
m F 53 != ! (Estimation of temperature)
This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

time [s] H
60
; \Monitored output current [%]
0 ;
110%  150% =

[100%: Inverter rated output current]

Inverter overload protection characteristics

Note 1: If the load applied to the inverter exceeds 150% of its rated load or the operation frequency is less than
0.1Hz, the inverter may trip (&L { or JL {F~LL 3 F)in a shorter time.

Note 2: The inverter is factory-set so that, if the inverter becomes overloaded, it will automatically reduce the
carrier frequency to avoid an overload trip (J L {or I (P~ 3 ). Areduction in carrier frequency
causes an increase in noise from the motor, but this does not affect the performance of the inverter.

If you do not want the inverter to reduce the carrier frequency automatically, set the parameter
F3iE=0.

Note 3: Overload detection level is variable by condition of output frequency and carrier frequency.

E-25
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5.15 Changing the display unit % to A (ampere)/V (volt)

: Current/voltage unit selection

|I * Function

: These parameters are used to change the unit of monitor display.
' % <A (ampere)/V (volt)

: Current 100% = Inverter’s rated current

: 200V-class voltage 100% = 200Vac

: 400V-class voltage 100% = 400Vac

A

B Example of setting

During the operation of the VFAS1-2037PL (rated current 16.6A) at the rated load (100% load), units are displayed

as follows:

1)Display in percentage terms 2)Display in amperes/volts

FEHO
DC braking current Fos i
Stall prevention level FEO !

«V display Voltage monitor display
V/f 5-point setting

Note: Base frequency voltage 1~4 (ul o, F {7 4, F 175, F

~ ¢/ | Output current: ~ 5 q Output current:
Loy 100% L 1 L 16.6A
| > DC voltage:
¢ ¢ 1101 ° | DC voltage: (I 200V
'-" uu 100% ':l cuuyu (Converted into
AC voltage)
[Parameter setting]
Title Function Adjustment range Default setting
» ) ) 0:% n
d5FU Current/voltage unit selection {1 % — A (ampere)/V. (volt) o
*The 4 5 F 1 converts the following parameter settings:
*Adisplay Current monitor display
Setting of electronic thermal protection level 1/2/3/4 EH~, F {73, F {77, F IR FE 1!

Fi9 L F 83, F i85 F 157, F 899

{795 is always displayed in the unit of V.
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5.16  Meter setting and adjustment

: FM terminal meter selection : FM output filter
: FM terminal meter adjustment : AM terminal meter
: Constant at the time of filtering selection
: FM voltage/current output [ AR ] : AM terminal meter
switching adjustment
£ 82 | : Inclination characteristic of FM : Inclination characteristic
output of AM output
: FM bias adjustment : AM bias adjustment

| £

\

* Function
Inverter’s operation data is sent to the FM terminal (AM terminal) as analog voltage signals or analog current
signals. To display inverter’s operation data, connect a meter to this terminal. The “FM terminal-connected meter
adjustment £ /1" (AM terminal-connected meter adjustment A /7) parameter is used to calibrate the meter.

p_————————

Note 1: The signal output from the FM and AM terminal is an analog voltage signal or an analog current signal.
(positive (+) side output. In the case of output the signed data, the signal is added offset. Offset level is able
to adjust by F 5 £ 3 and F £ & 5. If monitoring the output data with positive and negative voltage, you need
to use "expansion 1/O card2 option".

Note 2: To the FM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc) 5
voltmeter, if necessary. The FM terminal can also be used as a 0(4)~20mAdc output terminal.

To the AM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary.

Connect meters as shown below.

<Connection to terminal FM>

FM *
Meter: Frequency meter
VF-AS1 / (default setting)
CCA - - - —
|The reading of the frequency meter fluctuates during calibration.

wsA frequency meter QS60T is optionally available.

B Output modes of the FM terminal
When used with a 0~1mAdc ammeter  When used with a DCO~10V voltmeter ~ When used with a 0(4)~20mAdc

(Default setting)
o-10v  FM 0-10v FM 0-10v FM
0-20mA 0-1mA 0-20mA 0-1mA 0-20mA ___ 0-1mA

SwW2 sw2
sw2 F58 =0 FE8 =1
When the optional frequency meter QS60T is
connected, this mode is selected.
<Connection to terminal AM >
AM =
Meter: Ammeter
VF-AS1 / (default setting)
CCA - - - —
The reading of the ammeter fluctuates during calibration.

‘wslt is recommendable to use an ammeter with a current rating 1.5 or more times as high as the output current
rating of the inverter.
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[Terminal FM-related parameters]

Title Function Adjustment range Adjtg/tg:ent Default setting
: Output frequency (a)
{: Frequency command value (a)
2 Output current (b)
3 Input voltage (DC detection) (c)
H: Output voltage (c)
5: Compensated frequency *2 (a)
5 Speed feedback (real-time value) (a)
7: Speed feedback (1 second filter) (a)
&: Torque (d)
& Torque command (d)
{ {:Torque current (b)
{2 Exiting current (b)
{ 3: PID feedback value (a)
{ - Motor overload factor (OL2 data) (a)
{ 5 Inverter overload factor (OL1 data) (a)
{ G : Regenerative braking resistance overload factor (OLr data) (a)
{ 7:Regenerative braking resistor load factor (% ED) (a)
{8 Input power (b)
{5 Output power (b)
£ 3 Optional Al2 input (a)
2 H:RR/S4 input (a)
2 5: VIl input (a)
£ &:RXinput (a)
2 7:Optional Al1 input (a)
£nsy FM terminal meter 2 £ :FM output (Do not select this option.) (a) .
TrHAL ] selection 2 5: AM output (a) v
3 : Fixed output 1 -
3 {: Communication data output -
3 ' Fixed output 2 -
3 3:Fixed output 3 -
3 4: Cumulative input power (a)
3 5: Cumulative output power (a)
4 5: Gain display -
Y & ~4 5:My function monitor 1~4 *q
5 [ Signed output frequency (a)
5 {:Signed frequency command value (a)
5 &': Signed compensated frequency (a)
&5 3:Signed speed feedback (real-time value) (a)
5 4 Signed speed feedback (1 second filter) (a)
5 5: Signed torque (d)
5 &: Signed torque command (d)
&5 &: Signed torque current (b)
£ 5:Signed PID feedback value (a)
& [ Signed RX input (a)
& !:Signed optional Al1 input (a)
& 2 ~F 4:Signed fixed output 1~3 -
& 5~ 7 3:Function none -
7: MON1 (Expansion I/O card2 option) (a)
75: MON2 (Expansion /O card2 option) (a)
75: RP (Expansion 1/O card2 option) (a)
£n FM terminal meter *3
adjustment
FETE gr?nre]s:)??itltztritr:]:M Y msec, & msec~ { I ] msec &4
FER ! Emp\ﬁl?ﬁﬁéﬁrzgem {1:Voltage output (0~10V), {:Current output (0~20mA) Iy
fEEs FM output gradient | £:Negative gradient (downward-sloping), .
! characteristic {:Positive gradient (upward-sloping) !
FEE3 | FMbias adjustment | — (5.0~ {00.0 % 5.0
£:No filter, {:Filter approx. 10ms
2 :Filter approx. 15ms, 3 :Filter approx. 30ms
FEEY | FMoutput filter Y Filter approx. 60ms, 5 :Filter approx. 120ms o
5 :Filter approx. 250ms, 7:Filter approx. 500ms
& Filter approx. 1s

*1: Monitor adjustment level selected.

*2: “Compensated frequency” refers to the frequency actually sent from an inverter to the motor connected.

*3: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between FM and CCA: Approx. 3.6V)

*4: The output current, input voltage, output voltage, compensated frequency, speed feedback (real-time value) torque, torque
current and exciting current output (FM/AM/pulse and monitor output) can be filtered.
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[Terminal AM-related parameters]

Title Function Adjustment range Default setting
ANSL AM terminal meter selection Same as F /151 (2 5:AM output disabled) 2
n AM terminal meter adjustment | — *1
AM output gradient 1:Negative gradient (downward-sloping), .
FEES o e ) ) !
characteristic {:Positive gradient (upward-sloping)
FEEBE AM bias adjustment 0.0~ 100.0% n.o

*1: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between AM and CCA: Approx. 3.6V)
B Resolution
Both the terminals FM and AM have a maximum resolution of 1/1024.

: &@pWith the default settings, FM terminal outputs about 4.7V (external impedance is ©© ) or about 1mA (external
: impedance is 0Q), when running frequency is 80Hz. AM terminal outputs about 4.7V or about 1mA, when the
| output current reading on the operation panel is 185%.

[Example of the calibration of the frequency meter connected to the terminal FM]
* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
_ . Displays the operation frequency.
bt (When standard monitor display selection £ 7 =0 [Output frequency])
AUH The first basic parameter “History function (5 L/ H)" is displayed.
@ @ F Press either the A or V key to select “F /7.
@ 500 Press the ENTER key to display the operation frequency.

Press either the A key or the V' key to adjust the meter.
The meter reading will change at this time but be careful because there
will be no change in the inverter's digital LED (monitor) indication.

(Hint]
@ @ &0 @ It's easier to make the

[
3

adjustment if you push and
hold for several seconds.

By setup, before the needle of meter beings to sway, it will take time.

EOOeEn The adjustment is complete. 7 /7 and the frequency are displayed
by alternately.

. The display returns to its original indications.
5 (XA}

-~

(When standard monitor display selection £ 7 =0 [Output frequency])

: &@mFor meter connection, the VF-AS1 inverter has two output terminals; FM and AM, which can be used |
| simultaneously. 1
§

W Meter adjustment 1 when the inverter is at rest (adjustment by setting F 75 (F/15. )to 3: Fixed output 1,
32t Fixed output 2, 3 3: Fixed output 3)
If it is difficult to calibrate a meter because of large fluctuations of its reading, you may put the inverter out of
operation to make its calibration easier.
It is possible to adjust the meter for the data item selected with the parameter = /75 L or A/75 L . Adjustment
levels (a) through (d) shown in the table on the previous page change according to the settings of fixed outputs
1 through 3, as shown in the table below. Use this table as a reference when calibrating the meter(s).
Values adjusted with fixed outputs are put out from the FM (AM) terminal when values in the table are used for
operation. For examples of adjustments, see the next page.
Fixed output 1 comes in handy for adjusting items at adjustment level (a) or (c).
Fixed output 2 comes in handy for adjusting items at adjustment level (b).
Fixed output 3 comes in handy for adjusting items at adjustment level (d).
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Meter adjustment
Adjustment level Fixed output 1 Fixed output 2 Fixed output 3
FASLANSL)=30 FNS5L(RASL)=3¢2 FRSL(RASL)=33
(a) FH *2 54% 40%
(b) 185% 100% 74%
(c) 150% 81% 60%
(d) 250% 135% 100%

*1: The 100% value of input/output power is the product of /3~ x200V (400V) x inverter’s rated current.
*2:When FIISL(RNSL)=1h,17,23~258,60~62,74~75, fixed output level is 100%.

[Example: Procedure of calibrating the meter connected to the terminal AM to which “output current” is assigned.]

Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)

o
bt (When standard monitor display selection & 7 {i={} [Output frequency])

The first basic parameter “History function (5 L/ H)" is displayed.

®|
]
[x0ng
ing

AnSL Press either the A or V key to select “A/75L."

&
©

2 Pressing the ENTER key allows the reading of parameter setting.

37 Set the parameter at 72 (fixed output for meter calibration 2) by pressing
the A key.

I2<ANS | Press the ENTER key to save the change. Then, 575! and the set
! value are displayed alternately.

Al Select the AM terminal meter adjustment & /7 by pressing the A key.

OROO®

i Press the ENTER key to switch to the data display mode.

Press either the A key or the V key to adjust the meter.

Adjust the pointer to the graduation to which you want it to point when the
inverter passes a current 100% larger than its rated output current.

(The meter reading will change at this time but be careful because there
will be no change in the inverter's indication).

&
©

[Hint]
It's easier to make the

Q adjustment if you push and

hold for several seconds.

wsBy setup, before the needle of meter beings to sway, it will take time.

Press the ENTER key to save the change. Then A /7 and the set value are
displayed alternately.

Select the “AM terminal meter adjustment A /75 . by pressing the 7
key.

]
]
(]
—~

ac Pressing the ENTER key allows the reading of parameter setting.

Return the parameter setting to £ (output current display).

Press the ENTER key to save the change. Then, /75! and the set
value are displayed alternately.

Press the MODE key three times to return to the running frequency
oo display mode. (When standard monitor display selection £ 7 {J=0
[Output frequency])

®ORPLOER®
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B Gradient bias adjustment of analog monitor output
Here is an example of the adjustment of output from 0-20mA — 20-OmA, 4-20mA using the FM terminal.
FEEZ=1( FEE3=0 FEEZ={ FEE3=20

(mA) (mA)
20 20

a4
o Fea3] .
FEE7 FEEZ=0,FGE3= 100
(mA) (mA)
SA 20 R -3 20

F 1l large

FeE3

0 100%

@ The analog output inclination can be adjusted using the parameter F /7.

5.17 PWM carrier frequency

: PWM carrier frequency
: Random mode
: Carrier frequency control mode selection

’

« Function
1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This parameter is
also effective in preventing the motor from resonating with its load machine or its fan cover.
2) In addition, this parameter reduces the electromagnetic noise generated by the inverter. Reduce the carrier
frequency to reduce electromagnetic noise. Note: Although the electromagnetic noise level is reduced, the

3) The random mode reduces motor magnetic noise by changing the pattern of the reduced carrier frequency.

4) To set the parameter £ 3 {5 to 2 or 3 has the effect of suppressing voltage serge to the motor. Reduce the
carrier frequency to less than 4kHz if the wiring between the inverter and motor is long (20 to 100m as a
guide).

5) In case of using the sinusoidal filter, set the parameter F 3 {5 to 4 or 5.
This parameter works at 200V-55kW or more and 400V-90kW or more models.

/
1

1

1

1

1

1

1

1 . o

| magnetic noise of the motor is increased.
1

1

1

1

1

1

1

1

1

1

\

[Parameter setting]
Title Function Adjustment range Default setting
rF PWM carrier frequency | (.0~ {£.0kHz (£.5~8.0kHz) [Note 1] ;g;g":g ;Z;neolgja
F3i2 Random mode {J:Disabled, {: Enabled 0
1:Not decrease carrier frequency automatically
{:Decrease carrier frequency automatically
Z':Not decrease carrier frequency automatically,
400V class supported
Carrier frequency J:Decrease carrier frequency automatically, .
control mode selection 400V class supported
4:Not decrease carrier frequency automatically,
with sinusoidal filter
5 :Decrease carrier frequency automatically, with
sinusoidal filter
Note 1: For 200V-55/75kW models and 400V-90kW to 400V-500kW models, the carrier frequency is between 2.5
and 8.0kHz inclusive.
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Note 2:

Note 3:

Note 4:
Note 5:

Note 6:

Note 7:

Note 8:

Note 9: When setting = 3 {5 to £ or 7, be sure to set { F at 4.0kHz or less.

If T F is set at 2.0kHz or above, it cannot be decreased below 2.0kHz during operation. Changes made to
decrease { F below 2.0kHz take effect when operation is restarted after it is stopped.
If £ F is 1.9kHz or less, you cannot change the setting at 2.0kHz or more. Changes made to increase  F
to 2.0kHz or above take effect immediately.

If P £ (V/f control mode selection) is setto ', 3, 4, 7, or &, the inverter sets a lower limit of 2.0kHz for [ .

If F 3 {&=Y4 or 5 is set, it automatically becomes V/f control (7 £ =0) mode. Moreover, the lower-limit of the
career frequency becomes 4kHz.
If you change the carrier frequency, you may need to reduce the inverter’s continuous output current.
= Refer to Section 1.4.4, “Current reduction curve.”
If the motor becomes overloaded when F 3 {5 is setto {I or & (carrier frequency not decreased
automatically), an overload trip occurs.
For the setting F 3 {5=¢" or 3 to take effect, power needs to be turned off and then turned back on. And
this parameter is invalidated for the ratings of 90 kW and over.

Note 10: When setting the carrier frequency (£ F ) between ! and {.5kHz, you are recommended to set F 51 {

below 130%.

5.18  Trip-less intensification

5.18.1 Auto-restart (Restart during coasting)

: Auto-restart control selection

/A Warning

0

« Do not go near motors and equipment.
Motors and equipment that have stopped temporarily after momentary power failure will restart
suddenly after recovery. This could result in unexpected injury.

Mandatory | « Attach warnings about sudden restart after a momentary power failure on inverters, motors and
equipment for prevention of accidents in advance.
- N
* Function

Auto-restart detect the rotating speed and direction of rotation of the motor during coasting or momentary

allows commercial power operation to be switched to inverter operation without stopping the motor.

During operation, “~ £ ~ 4” is displayed.

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

Motor speed

F-CC

\

I

il

ON
OFF

I

|

|

|

: power failure, to ensure that the motor restarts smoothly (Motor speed search function). This parameter also
|

|

|

04w 5= I: This function operates after power has been restored following detection of an undervoltage by the main
circuits and control power.

Title Function Adjustment range Default setting Setting value
I :Disabled
! - |
. Auto-restart control :.‘.At auto re§tart after momentary stop - )
Hub X £ :When turning ST on or off o lor 3
selection

Joi+d
H:At start-up

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

* The function (4w 5= 1,

,3,4) is activated when the reset of trip or the power is turned on.

* The function (4w 5= {,3) is activated when an undervoltage is detected in the main circuit.
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2) Restarting motor during coasting (Motor speed search function)

[T

ON
F-CC B OFF

I I -
sT-CC OFF

14w 5=2" This function operates after the ST-CC terminal connection has been opened first and then connected

Motor speed

y
>

again.
Title Function Adjustment range Default setting Setting value
{1:Disabled
! -
) Auto-restart control {:At auto: re§tarl after momentary stop .
e ) 2 :When turning ST on or off o Zor3d
selection

J:0+2
:At start-up

* To restart the inverter in operation panel operation mode, press RUN key after a power failure.
*When F 3 75 (Number of PG input phases) = / (single phase) in PG feedback vector control mode (F £ =7, &),
the inverter may trip (£ - ! 3: speed error) if the direction of rotation of the motor does not agree with.
*The function (& v 5=73) is activated when ST signal turning on or restart after a momentary power failure.
*The function (L 5=4) is activated when starting each time.
e B 0000 0000000000000000000000000000000000000000000000000000O0COCOCOCROCIOGIOIOIORIRGOGIGOIOIOIOIOITGS,G
Operation and application of the auto-restart function
« By using retry function £ 3 [J 3 together, auto restart function can be actuated at the time of tripping.
Application to a crane or hoist |
The crane or hoist may have its load moved downward during the above waiting time from input of the operation starting
command to the restart of the motor. To apply the inverter to such machines, therefore, set the auto-restart control mode
selection parameter ! 5 to “[J” (Disabled). And avoid using the retry function.
« At restart, it takes several seconds. for the inverter to check to see the number of revolutions of the motor. For this reason,
the start-up takes more time than usual.
» When the auto restart function is selected, this function is actuated also at time of activation of motor and at the first
operation after the reset of tripping. The operation will restart after the waiting time passes.
« Use this function when operating a system with one motor connected to one inverter. This function may not operate
properly in a system configuration with multiple motors connected to one inverter.

5

5.18.2 Regenerative power ride-through control/Deceleration stop during power failure/Synchronized acceleration/deceleration
Yu L | : Regenerative power ride-through control

£ 3 {8 | : Non-stop control time/Deceleration time during power failure
£ 3 {7 ] : Synchronized deceleration time

F 3 {8 | : Synchronized acceleration time

F 525 | : Under voltage detection level

F 629 | : Regenerative power ride-through control level

\
: 1) Regenerative power ride-through control: When momentary power failure occurs during operation, this |
| function makes operation continue using the regeneration :
| energy from a motor. 1
: 2) Deceleration stop during power failure: ~ When momentary power failure occurs during operation, this 1
| function stops the motor quickly compulsorily. A forcible stop is 1
| carried outin £ 3 ! (Deceleration time) using the |
| regeneration energy from the motor. :
| (Deceleration time varies with control.) 1
! After the forced stop, the inverter remains static until you put off |
: the operation command momentarily. 1
| 3) Synchronized acceleration/deceleration: When the inverter is used with textile machines, this function |
| stops more than one textile machine simultaneously in the [
| event of a momentary power failure and it prevents the :
‘\ breakage of yarns around bobbins at the recovery from the /
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[Parameter setting]

Title Function Adjustment range Default setting
1 :Disabled
{:Power ride-through
2 Deceleration stop during power failure:
"o Regenerative power ride-through 3 :Synchronized deceleration/acceleration m
Hue control selection (synchronized acceleration/deceleration signal) Y
H:Synchronized deceleration/acceleration
(synchronized acceleration/deceleration
signal+power failure)
Non-stop control time/Deceleration
3 o nn I
F3id time during power failure 0.1~32 0.0 sec. cH
F 3 {7 | Synchronized deceleration time 4 1~5 0010 sec. 20
£ 3 {8 | Synchronized acceleration time O 1~5 0010 sec. =
F &2 5 [ Under voltage detection level o~ %, & 7. Automatic mode ]
F & 25 | Regenerative power ride-through control level | 55~ {85 % 75

Note 1: The power ride-through control tlme when [, [ = { depends on the setting of 7 3 /7, and the
deceleration time when 1/, =2 depends on the setting of F 5' ‘0.
Also, the deceleration time and the acceleration time when L., £ =3 or 4 depend on the setting of
F 3 ! 7andthatof F 3 {5, respectively.

Note 2: Even if these functions are used, a motor may coast according to load conditions.
In this case, use the auto-restart function along with this parameter function.

Note 3: These functions do not operate at the time of torque control.

Note 4: Jog run function doesn't o erate at synchronized acceIerahon/deceleratlon

Note 5: Although the settln of F {1 can be written when { ., is setto { (non-stop control), it cannot be
written when Lf [ is set to c (momentary power failure slowdown stop).

Note 6: For the parameter F 5 & 5. 100% corresponds to 200V (200V class) or 4OOV (400V class).

B An example of setting when &/ [ = !

[When power is interrupted]

*1
Input voltage
/ FEZY
Internal DC /_/FEES
voltage level
The time for which the operation of the motor
Regenerative power . can be continued depends on the machine
ride-through control selectiof N R . ) )
inertia and load conditions. Before using this
Motor speed Coasting stop functlfm, therefore, perjform verification tests.
— > Use with the retry function allows the motor to
\\ be restarted automatically without being
[ brought to an abnormal stop.

About 100ms~10s

*1. Note: If power is interrupted during deceleration stop, power
ride-through control will not be performed.

[If momentary power failure occurs]
*
1

Input voltage

FEZS
Internal DC /F535

voltage level

Motor speed /—Non-stop control
/—Normal acceleration
N
>

*1. Note: If power is interrupted during deceleration stop, power
ride-through control will not be performed.
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u An example of setting when Lf ., [ =2

Input voltage

Motor speed

A
Ll
Deceleration stop

« Even after the recovery from an input power failure, the motor continues slowing down to a stop. If the voltage in the
inverter main circuit falls below a certain level, however, control will be stopped and the motor will coast.

« The deceleration time varies according to the setting of = 3 . In this case, the deceleration time refers to the
time elapsed before a motor running at = 5 (maximum frequency) comes to a full stop.

« If the voltage in main circuit below F 5 2 5 (Under voltage detection level ) at Non-stop control during power failure,
the motor will coast and inverter display is shown "5 £ 5 F .0 (displayed alternately)". And then, If recovery from
the input power failure, the motor continues coasting.

B An example of setting when !, £ =3 (when the function of receiving synchronized acceleration/deceleration
signals is assigned to the input terminal S1)
F ! {5 (Input terminal function selection 5 (S1)) =& &' (Synchronized acceleration/deceleration signal)

Synchronized ON
acceleration/decel Il
eration signal

(S1 terminal) Inverter 1

Motor speed

& AN
>
\ Time
Inverter 2 F318

« If the parameters F 3 {7, F 3 {F are set for same acceleration and deceleration time and if synchronized
acceleration/deceleration signals set using the input terminal functions (5 &, & 3) are used, multiple motors can be
stopped at about the same time or speed commands can be issued to them at about the same time.

« If a synchronized acceleration/deceleration signal is impressed, the synchronized deceleration function decreases
the output frequency to OHz to decelerate the motor linearly within the time specified with = 3 { 7. (The S-pattern
operation function or the braking sequence cannot be used along with this function.)

When the motor comes to a full stop, the message “STOP” appears on the display panel.

« If the synchronized acceleration/deceleration signal is canceled during synchronized deceleration, the synchronized
acceleration function increases the output frequency to the frequency at the start of synchronized deceleration or to
the command frequency, whichever is lower, to accelerate the motor linearly within the time specified with £ 3 5.
(The S-pattern operation function, the braking sequence or the auto-tuning function cannot be used along with this
function.)

When acceleration is started, the message “STOP” on the display panel disappears.

« If a forward/reverse switching command or a stop command is issued during synchronized acceleration or

deceleration, synchronized acceleration or deceleration will be canceled.

W An example of setting when 1, =4
Synchronized deceleration if a synchronized acceleration/deceleration signal is impressed or if a power failure
occurs, or synchronized acceleration if the synchronized acceleration/deceleration signal is canceled.
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5.19

Input voltage

Synchronized ON
acceleration/dece

leration signal

(S1 terminal) Inverter 1

Motor speed

Time
Inverter 2

*1:Even with &, [ = {,7,4 functions are used, a motor may coast according to load conditions.
In this case, try to adjust the parameter "~ 57/ 5"and "F 525"

Dynamic (regenerative) braking - For abrupt motor stop

[ P& ] : Dynamic braking selection

: Dynamic braking resistance

| P5 L P | : Allowable continuous braking resistance
[FE3 9] : Braking resistance overload time

* Function
Dynamic braking is used in the following cases:
1) Need to stop the motor quickly.
2) The inverter trips because of an overvoltage (OP) during deceleration.
3) Fluctuation of load condition causes a regenerative power even at a constant speed such as press machine.

[Parameter setting]

Title Function Adjustment range Default setting
{:Disabled
{:Enabled (bracking resistance overload
P Dynamic braking selection detect) o

':Enabled (bracking resistance overload
not detect)

According to model
= Refer to page K-46.
Allowable continuous braking P, According to model

. [NA NG l"’EUU.LI kW
resistance = Refer to page K-46.
Braki ist: load
raking resistance overloa 0 i~E00.0 sec. 5n

FEIT | ime

Fhr Dynamic braking resistance OE5~1000 0

* Protection levels defined by F & 2 & (Refer to Section 6.14.2).

Note 1: The time set using ~ & 3 5 is the time for which the resistor sustains an overload. (Enter the time elapsed
before the inverter trips if a load 10 times as large as the allowable continuous braking resistance specified
using P & [ F is applied.) There is no need to change resistance settings recommended by Toshiba (except
DGP resistance setting).

Note 2: If the parameter P & is setto ! or 2 (regenerative braking selected), the inverter will be set automatically so
as to deal with the regenerative energy from the motor by means of a resistor, without taking any action to
limit overcurrent. (The same function as £ 35 5= {)

Note 3: For inverters with ratings of 400V-200kW or more, set # & to {I, because separate dynamic braking units are
not included as standard equipment.
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All 200V VF-AS1 and 400V VF-AS1 with ratings of up to 160kW have built-in dynamic braking transistors as standard
equipment. If the rating of your inverter falls within this range, connect the resistor, as shown in Figure a) below or
Figure b) on the next page. If your inverter has a power rating of 200kW or more, connect a resistor, as shown in
Figure c).

4 )

Connecting an external braking resistor (optional)
a) External braking resistor (with a thermal fuse) (optional)

An external braking resistor
(optional)

MCCB

Three-phase —X
main circuit —x
Power supply ¢

Inverter

[Parameter setting]
Title Function Adjustment range Setting value
[1:Disabled
/:Enabled (braking resistance
Ph Dynamic braking selection overload detect) i
~:Enabled (braking resistance
overload not detect)

Do not connect an external resistor with a resistance (combined resistance) smaller than the minimum
admissible resistance.
For overload protection, be sure to set the parameters & ~ and # & L P properly.

[Parameter setting]

Title Function Adjustment range Setting value
Phr Dynamic braking resistance | 8.5~ {0050 Q Any value
PLIE Allqwable continuous braking 00 ~500.0 kW Any value

resistance

Set the parameter to
Braking resistance overload 5.0 for type PBR*- or
time : h i to any value for other
types.

FE3S
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b) When a using braking resistor without thermal fuse

An external braking resistor (optional)

* If no power supply is provided
P PPy iSP TH - Ry PBR
for the control circuit
- ©

—_—
MCCB . MC
: | .
Thrlee Phaie %(/ ; -
main circur —x H
— | 7~
power supply NG —o
1 Depression \ —
i transformer — —
.1.1.,2.1
Note 2] Inverter
Lig 7
[Note 1] Fuse : Surge killer
Power supply ~ @

Note 1: Connection when using an MCCB with a top coil instead of an MC.
Note 2: A depression transformer is required for 400V models but not for 200V models.

[Parameter setting]
Title Function Adjustment range Setting value
1:Disabled
{:Enabled (braking resistance
AL Dynamic braking selection overload detect) {

~:Enabled (braking resistance
overload not detect)

Fhr Dynamic braking resistance | 5.5~ {000 Q Any value
Allowable continuous braking
PLLF B O.0 ~500.0 kw Any value
bl resistance G0 1-600.0 Y

(When the thermal braking resistor option is not used, be sure to set the parameters &~ and 7 & L 7 properly

for overload protection.)

* As a last resort to prevent fire, be sure to connect a thermal relay (Be sure to use bimetals method). Although
the inverter has a means of preventing overload and overcurrent to protect the braking resistor, the thermal
relay is activated in case the protection function fails to work. Select and connect a thermal relay (THR)
appropriate to the capacity (wattage) of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of
the inverter trip retention selection parameter F 5 i . = Refer to Section 6.33.2.

-
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-
c) Capacities of 400V-200kW or more

An external braking resistor (optional)
PBR

* If no power supply is
provided for the control circuit

Dynamic braking unit (optional)
PB7

MCCB .
Three-phase %(/_ |
main circuit —X
— |
power supply —¢ -
— Depression
i transformer \
21
Inverter
[Note 1] ;

Power supply @

Note 1: Connection when using an MCCB with a top coil instead of an MC.

[Parameter setting]

Title Function Adjustment range Setting value

£ Disabled

{:Enabled (braking resistance

FPh Dynamic braking selection overload detect)

Z:Enabled (braking resistance
overload not detect)

g3

* As a last resort to prevent fire, be sure to connect a thermal relay (Be sure to use bimetals method). Although
the inverter has a means of preventing overload and overcurrent to protect the braking resistor, the thermal
relay is activated in case the protection function fails to work. Select and connect a thermal relay (THR)
appropriate to the capacity (wattage) of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of
the inverter trip retention selection parameter F 5 [J &'. = Refer to Section 6.33.2.
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B Selection of braking resistor option and braking unit
Standard braking resistors are listed in the table below.
The usage rate is 3%. (Except for type DGP***)

Braking resistor

Inverter type Model number X Cor?tlnuous regeneratlv_e
[Note 2] Rating braking allowable capacity
[Note 1]
VFAS1-2004PL,
2007PL PBR-2007 120W -200Q 90W
VFAS1-2015PL,
2022PL PBR-2022 120W -75Q 90W
VFAS1-2037PL PBR-2037 120W - 40Q 90W
VFAS1-2055PL PBR3-2055 240W - 20Q 96W
VFAS1-2075PL PBR3-2075 440W -15Q 130W
VFAS1-2110PM PBR3-2110 660W -10Q 200W
VFAS1-2150PM, PBR3-2150 880W -7.5Q 270W
2185PM
VFAS1-2220PM PBR3-2220 1760W -3.3Q 610W
VFAS1-2300PM PBR3-2220 1760W - 3.3Q 610W
VFAS1-2370PM
~2550P PBR-222W002 2200W - 2Q 1000W
VFAS1-2750P DGP600W-B1 3.4kW - 1.7Q 3400W
VFAS1-4007PL PBR-2007 120W - 200Q oW
~4022PL
VFAS1-4037PL PBR-4037 120W -160Q 90w
VFAS1-4055PL PBR3-4055 240W - 80Q 96W
VFAS1-4075PL PBR3-4075 440W -60Q 130W
VFAS1-4110PL PBR3-4110 660W - 40Q 190W
VFAS1-4150PL, PBR3-4150 880W -30Q 270W
4185PL
VFAS1-4220PL PBR3-4220 1760W - 15Q 540W
VFAS1-4300PL PBR3-4220 1760W- 15Q 540W
VFAS1-4370PL
PBR-417W008 1760W -8Q 1000W
~4750PL
VFAS1-4900PC DGP600W-B2 7.4kW -3.7Q 7400W
~4160KPC
VFAS1-4200KPC, PB7-4200K
4220KPC [Note 3] + 8.7kW -1.9Q 8700W
DGP600W-B3
PB7-4200K
VFAS1-4280KPC [Note 3] + 14kW - 1.4Q 14000W
DGP600W-B4
PB7-4400K
VFAS1-4355KPC, [Note 3] * 17.4kW -0.95Q 17400W
4400KPC DGP600W-B3
x2 (parallel)
PB7-4400K
+
VFAS1-4500KPC [Note 3] DGPE0OW-B4 28kW -0.7Q 28000W
x2 (parallel)

Note 1: Continuous regenerative braking allowable capacities vary according to the rated capacity and resistance of
the resistor for reasons of endurance.
Note 2: PBR-000O0O, PBR3-0000 and DGP600W-B0O: Braking resistor (Connected to PA/+, PB terminal)
Note 3: PB7-4000: Braking unit (Connected to BU+, BU- terminal)
Combined braking resistor (Connected to PA/+, PB terminal of PB7-40000)
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B Minimum resistance of connectable braking resistors
The minimum allowable resistance values of the externally connectable braking resistors are listed in the table

below.

Do not connect braking resistors with smaller resultant resistance than the listed minimum allowable resistance

values.

(For 200kW or greater models, a dynamic braking resistor drive unit (optional separate unit) is needed.)

Inverter 200V Class 400V Class
Related output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option resistance
0.4 200Q 50Q - -
0.75 200Q 50Q 200Q 60Q
1.5 75Q 350 200Q 60Q
2.2 75Q 20Q 200Q 60Q
3.7/4.0 40Q 16Q 160Q 40Q
55 20Q 1Q 80Q 30Q
7.5 15Q 8Q 60Q 20Q
1 10Q 50 40Q 20Q
15 7.5Q 50 30Q 13.3Q
18.5 7.5Q 3.3Q 30Q 13.3Q
22 3.3Q 3.3Q 15Q 13.3Q
30 3.3Q 2.5Q 13.3Q 10Q
37 2Q 1.7Q 8Q 6.7Q
45 20 1.7Q 8Q 5Q
55 2Q 1.7Q 8Q 5Q
75 1.7Q 1.3Q 8Q 3.3Q
90 - - 3.7Q 2.5Q
110 - - 3.7Q 1.9Q
132 - - 3.7Q 1.9Q
160 - - 3.7Q 1.9Q
200 - - 1.9Q 10
220 - - 1.9Q 1Q
280 - - 1.4Q 1Q
355 - - 0.950 0.7Q
400 - - 0.95Q 0.7Q
500 - - 0.7Q 0.7Q
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5.20

Standard default setting

: Factory default setting

* Function
This parameter is to set two or more parameters at a time for different commands. Using this parameter, all
parameters can be also return to their respective default settings by one operation, and save or set specific
parameters individually.

Title Function Adjustment range Default setting

:50Hz default setting

' :60Hz default setting

:Factory default setting

H:Trip clear

5 :Cumulative operation time cleared

5 :Initialization of type information

7:Save user-defined parameters

5 :Reset of user-defined parameters

5:Cumulative fan operation time record clear

{1 :Acceleration/deceleration time setting 0.01 sec.~600.0

sec. [Note 4]

{ {:Acceleration/deceleration time setting 0.1 sec.~6000 sec.

Note 1: This parameter is used to change the settings of other parameters. Therefore, [ is always displayed.

Note 2: £ 4 P cannot be set during the inverter operating. Always stop the inverter first and then program.

Note 3: When parameter £ 4 F is invoked, the value set previously is displayed on the left side of the parameter.

Note 4: If £ 5 F is setto {{J, the optional communication devices DEV002Z, PDP002Z and CCL001Z cannot be
used with the inverter. (The personal computer communications software PCM001Z cannot be used, either.)
Furthermore, the copy function of the LED extended panel option (RKP002Z) does not work normally, so use
only the parameter setting function and the monitoring function.

Note 5: If the power is turned off while the parameter + 4 F' is being set, an error (£ £ # 2) will occur when the power
is turned back on. If the £ £ F 2 error occurs, set £ 5 F again.

-~ C3|

P Factory default
Lur setting

L]

[Programmed value]

[ 50Hz default setting (£ Y P={) |

Setting £ 5 F at ! causes all the following parameters to be set for operation using a base frequency of 50Hz.
(This does not change the settings of any other parameters.)

» Maximum frequency F H :50Hz  « VI/Il input point 2 frequency A {F & : 50Hz
- Base frequency 1 L :50Hz + RR/S4 input point 2 frequency A F & : 50Hz
- Base frequency 2 £ { 700 :50Hz « RX input point 2 frequency F & { : 50Hz
+ Base frequency 3 F { 74 :50Hz + Al1 input point 2 frequency F 22 5 : 50Hz
- Base frequency 4 £ ! 75 :50Hz  + AI2 input point 2 frequency F 2 3 { : 50Hz
« Upper limit frequency &L :50Hz  + RP/high-speed pulse input point 2 frequency ~ =& 3 7 : 50Hz
« Forward speed limit input level F 42 5 :50Hz - PID deviation upper limit # 3 5 4 : 50Hz
« Reverse speed limit input level F 42 5 :50Hz + PID deviation lower limit F 35 5 : 50Hz
« Commercial power/inverter switching frequency ~ 35 5 : 50Hz  + Process upper limit = 35 7 : 50Hz
« Point 2 frequency F & {4 :50Hz -« PID output upper limit 3 71 : 50Hz

+ Automatic light-load high-speed operation frequency # 3 3/ i : 50Hz  « Motor rated rotational speed F 4 7 :1400~1480min-1 (According to model)
[ 60Hz default setting (£ 5P=2) |

Setting £ 5 F at £ causes all the following parameters to be set for operation using a base frequency of 60Hz.
(This does not change the settings of any other parameters.)

» Maximum frequency F H :60Hz « VI/Il input point 2 frequency A {F & 1 60Hz
- Base frequency 1 L :60Hz + RR/S4 input point 2 frequency A F & 1 60Hz
- Base frequency 2 £ { 700 :60Hz + RXinput point 2 frequency F 2 { 1 60Hz
+ Base frequency 3 F { 74 :B60Hz + Al1 input point 2 frequency F 22 5 : 60Hz
- Base frequency 4 £ ! 75 :60Hz + AI2 input point 2 frequency F 2 3 { 1 60Hz
« Upper limit frequency &L :60Hz  + RP/high-speed pulse input point 2 frequency < & 3 7 1 60Hz
« Forward speed limit input level F 52 5 :60Hz - PID deviation upper limit # 3 5 4 : 60Hz
« Reverse speed limit input level F 42 5 :60Hz + PID deviation lower limit F 35 5 : 60Hz
« Commercial powerfinverter switching frequency £~ 355 :60Hz + Process upper limit = 35 7 1 60Hz
« Point 2 frequency F & :60Hz - PID output upper limit # 3 71 1 60Hz

« Automatic light-load high-speed operation frequency = 5 3 &7 : 60Hz  + Motor rated rotational speed F 47 7 :1680~1775min-1 (According to model)
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[ Default setting (£ YP=3) |
Setting parameter £ 4 7 to 3 resets all parameters except the following to their default settings.
C'When this parameter is set to 3, is displayed for a while, then switches back to the original display
([EFF] or [ZI)). Note that this setting also clears all trip history records. Trip history data will be cleared at
this time.

Following parameters are designed considering maintenance that they cannot be reset to the factory default setting
even if you set the parameter £ 4 7 at 3. Following parameters are not displayed on the user parameter group
4 - L even if their settings are different from their default settings. So please be careful.

Title Function Title Function
UH History function FHOE Optional Al2 input bias

FhASL FM terminal meter selection F 475 | Optional A2 input gain

Fh FM terminal meter adjustment FEES | Logic output/pulse train output selection (OUT1)
AM5L | AM terminal meter selection FE& 72 | MON1 terminal meter selection

Al AM terminal meter adjustment FG3 MON1 terminal meter adjustment
F {08 | Analog VIVl voltage/current switching FEH MON2 terminal meter selection
Fios Analog Al2 (optiongl clircuit board) FEIS MON2 terminal meter adjustment

voltage/current switching

F 4780 | VIlinput bias FEE ! | FM voltage/current output switching
FHO VI/Il input gain FGER MON1 voltage/current output switching
F4 72 | RR/S4input bias FE5 ¢ | MON2 voltage/current output switching
:: : :.:,3 Eiﬁiﬂ’;};sam Z ?:'ZE':~ Quick registration parameter 1~32
F4y7 RX input gain FEEBL | Freenotes
FH Optional Al1 input bias F855 Network option reset setting
F 477 | Optional Al1 input gain

[ Trip clear (£ YP=Y) |
Setting £ 4 P to 4 initializes the past four sets of recorded trip history data.
* (The parameter does not change.)

Cumulative operation time clear (£ YP=5) |
Setting £ 4 F to 5 resets the cumulative operation time monitor to the initial value (0 [zero] time).

Initialization of type information (£ Y P=§) |

When a trip occurs because of a type error (£ £ 4 F is displayed), you can clear the trip by setting £ 5 to 5. This
function is used to reformat a control circuit board to adapt it to an inverter, for example, when a circuit board is
removed from an inverter to use another inverter for maintenance or for other reasons. This setting clears all type
data stored in the inverter.

Save user-defined parameters (£ YP=7) |
Setting £ 4 P to 7 causes all the current parameter settings to be stored individually.

Reset of user-defined parameters (£ ¥ P=8) |
Setting £ 4 F to & returns all parameters to the settings saved by setting the parameter £ 5 = 7.
* The above settings 7 and & allows you to have your own default parameter settings.

Cumulative fan operation time clear (£ YP=9) |
Setting £ 4 F to 5 resets the cumulative fan operation time to the initial value (0 [zero] time). Set this parameter
when replacing the cooling fan, and so on.

Acceleration/deceleration time setting: 0.01 to 600.0 sec. (£ YP={7) |
When £ 4 P is setto {{I, the acceleration/deceleration time can be set within a range of 0.01 to 600.0 sec.

Acceleration/deceleration time setting: 0.1 to 6000 sec. (E YP={ {) |
When £ 4 P issetto { !, the acceleration/deceleration time can be set within a range of 0.1 to 6000 sec.
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5.21 Searching for all reset parameters and changing their settings

: Automatic edit function

4
I’ « Function \|
: Automatically searches for only those parameters that are programmed with values different from the :
| standard default setting and displays them in the user parameter group £ ~ .. Parameter setting can also |
'\ be changed within this group. :
N\
Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in s - L.

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter

group & ~ 1! is checked against the factory default settings. To cancel the parameter group search in process,

press the key.
Note 3: Parameters Wriich cannot be reset to the default setting after setting £ ¥~ to 7 are not displayed.
= Refer to Section 5.20 for details.

B How to search and reprogram parameters

The operations of search and resetting of parameters are as follows.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection 5 7 { =1 [Output
frequency])

The first basic parameter “History function (5 L/ H)" is displayed.

@ @ Ll Press A or V key to select [T~ 1.

Press the ENTER key to enable the user parameter automatic edit
function.

®

Searches for parameters that are different in value from the standard
o Arr default setting and displays those parameters. Press the ENTER key
L

orthe A key to change the parameter displayed. ( Press the V
@ @ key to search for parameters in reverse direction.)
Press the ENTER key to display the set value.

@ @ 5.0 Press the A key and V key to change set value.

®®

o]
L]

Press the ENTER key to save the changed value. The parameter

SOeR0T .
name and the programmed value will flash on and off alternately.
o oF Use the same steps as those given above to display parameters that
@ ( @ ) (,u, h you want to search for or change setting with the A key and ¥V
v ' key.
@ ( @ ) Ol When "{; - L{" appears again, the search is ended.
) A search can be canceled by pressing the MODE key. Press the key
@ Parametir display once while the search is underway to return to the display of
E--F parameter setting mode.
1 After that you can press the MODE key to return to the status
oo monitor mode or the standard monitor mode (display of operation
frequency).
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5.22 EASY key function
[PGLL | : Registered parameter FIS (M FI82]:

display selection Quick registration parameter 1~32
[F 750 : EASY key function selection

!« Function

\
The following three functions can be assigned to the key for easy operation by means of a single key. i
« Setting monitor mode switching function |
« Shortcut key function :
\ * Operation panel/remote key function /'

[Parameter setting]

Title Function Adjustment range Default setting
- Standard setting mode at time of activation
poEL Registered parameter of motor o
display selection {: Quick mode at time of activation of motor

£ : Quick mode only

- Quick mode/ standard setting mode
switching function

{:Shortcut key:

Pressing for 2 sec. to record the parameter,

Fasd EASY key function selection pressing normally to jump to recorded
parameter (first jump to the 1st history)

2 :Operation panel/remote key:
Operation panel by ON

= Monitor peak minimum hold trigger

3

B Quick mode/standard setting mode switching function (F 75 0=0)
The EASY key allows you to switch between quick mode and standard setting mode.
The way parameters are read out and displayed varies according to the mode selected.

Quick mode

This mode allows you to previously select parameters (max. 32 parameters) whose settings need to be changed
frequently and to read them out only. Eight parameters are selected by default; add or remove parameters as
required.

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]
To enter the setting monitor mode, set parameter = 75 [J to {I, switch to the setting monitor mode using the EASY

key, and then press the key.
Press the @ key or the @ key to read out parameters in ascending or descending order.
The relation between the parameter and the mode selected is shown below.

[PSELED

* Standard setting mode at time of activation of motor. Press the key to switch to the quick mode.

PSELI=!
* Quick mode at time of activation of motor. Press the key to switch to the standard setting mode.

[PoEL k2

* Quick mode (fixed).

* How to cancelxk the Quick mode (7 5 £ L =) setting
When this parameter is set to 2 (Quick mode), press and hold down the @ key for 5 seconds or more.

E-45
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[How to select parameters]

Select the desired parameters as parameters 1to 32 (F 75 {~F 7£ ). Note that parameters should be specified
by communication number. For communication numbers, refer to Table of parameters.

In the quick mode, only parameters registered as parameters 1 to 32 are displayed in order of registration.

By default, parameters are set as shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5 i Quick registration parameter 1 a~5955 HORUY)
FI52 Quick registration parameter 2 n~g9949 {5(PE)
FI53 Quick registration parameter 3 g~55%5 L UEH)
Fi54 Quick registration parameter 4 a~5955 SRLE
FI55 Quick registration parameter 5 g~555 IOWED)
Fi56 Quick registration parameter 6 £~555 OO(EHR)
57 Quick registration parameter 7 n~g9949 E(FI
FI58 Quick registration parameter 8
~ ~ 0~55% 955
Fig ! Quick registration parameter 31
FIEZ Quick registration parameter 32 0~858% SO(PSEL)
Note: If any number other than communication numbers is specified, it is Continuous 5 5 5: Disabled

regarded as 5 5 5 (no function assigned).

B Shortcut key function (F 7§ 0= {)
This function allows you to register, in a shortcut list, parameters whose settings need to be changed frequently so
that you can read them out easily in a single operation.
The shortcut is usable in the frequency monitor mode only.

[Operation]

Set the parameter = 75/} to {, read out the setting of the parameter you want to register, and press and hold
down the EASY key for 2 sec. or more. The registration of the parameter in a shortcut list has been completed.
To read out the parameter, just press the EASY key.

W Operation panel/remote key function (F 75 0=2)
This function allows you to easily switch control devices (operation panel and terminal board) used to start and stop
operation and to set the frequency.
To switch between control device, set the parameter £ 75 [ to 2, and then select the desired control device,
using the EASY key.

[When using the terminal board]
If £ 110 4=, no switching operation is required.

[When using the operation panel]
Turn on the EASY key.

MPeak hold function (F 750=3)
This function allows you to set peak hold and minimum hold triggers for parameters F 755, F555, F35 5,
F9 70 and F5 72, using the EASY key. The measurement of the minimum and maximum values set for 5 75 5,
FORE,FS5E5R,F5 70 and F 5 77 starts the instant when you press the EASY key after setting parameter
Fi50to 3.

The peak hold and minimum hold values are displayed in absolute values.
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6. Extended parameters _

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes.
= Refer to Section 11, Table of parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal
F 100 | : Low-speed signal output frequency

N
* Function :
When the output frequency exceeds the setting of 7 [/ an ON signal will be generated. This signal can be :
used as an electromagnetic brake excitation/release signal. :
[ Through the open collector terminal OUT1 or OUT2 (24Vdc-50mA [max.]). :

J

[Parameter setting]
Title Function Adjustment range Default setting

snn Low-speed signal output frequency oo~ Hz o0

Output frequency [Hz] A

Set frequency

F oD
A
0 -
Low-speed signal output Time [s]
P24-0OUT1 terminals (Default setting)
P24-OUT2 terminals ON
FLA-FLB-FLC terminals — L OFF

Low-speed signal output: Inverted ON
|: OFF

[Connection diagram (SW1 set to sink logic)]

* Output terminal setting

The low-speed signal (ON signal) output function has been assigned to the terminal OUT1 by default. This

setting must be changed to invert the polarity of the signal.

[Parameter setting]

Title Function Adjustment range Example of setting
ETH Output terminal function selection 0-355 /(ON signal) or
1(0UT1) - 5 (OFF signal)

Note: To put out signals to OUT2, select the parameter £ {3 {.

[ )

F-1



TOSHIBA E6581301

6.1.2 Putting out signals of arbitrary frequencies

: Speed reach setting frequency

: Speed reach detection band

] 1
: « Function :
: When the output frequency becomes equal to the frequency setby F {7 { +F {2, an ON or OFF is |

[}
| generated. '
| )

[Parameter setting of frequency and detection band]

Title Function Adjustment range Default setting
Speed reach setting frequency O.0~U1L Hz o0
Speed reach detection band O.0~U1L Hz 25

L] (e
LX) .

i
‘
[l
i

ol

[Parameter setting of output terminal selection]
Title Function Adjustment range Example of setting
5 (RCH (specified speed ON signal) )

Fi3 Output terminal function selection 2 G~355 or
1 (out2) HoE 9 (RCH (specified speed OFF

signal) )

Note: To put out signals to OUT1, select the parameter F {3 .

1) If the detection band value + the set frequency is less than the designated

frequency
Output frequency [Hz] A
Frod+E1od
FrrI-Emd
A
[ "
Speed reach setting frequency Time [s]
P24-OUT1 terminals
P24-OUT2 terminals (Default setting) — — ON
FLA-FLB-FLC terminals OFF
. ON
( Speed reach setting frequency : Inverse OFF )

2) If the detection band value + the set frequency is more than the designated
frequency

Output frequency [Hz]
Froi+Fizel

4

>

F {3 ]

Fio-Fiae

0 >T,
Speed reach setting frequency ime [s]
P24-OUT1 terminals
P24-OUT2 terminals (Default setting) ON
FLA-FLB-FLC terminals N OFF
( Speed reach setting frequency : Inverse 8:: )
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6.2 Input signal selection

6.2.1 Priority when forward/reverse run_commands are entered simultaneously

: Priority when forward/reverse run commands are entered
simultaneously
* Function

and a reverse run (R) command are entered simultaneously.
1)Reverse run
2)Deceleration stop

[Parameter setting]

This parameter allows you to select the direction in which the motor runs when a forward run (F) command

Title Function Adjustment range

Default setting

Priority when forward/reverse run
Fios commands are entered :Reverse run, {:Stop
simultaneously

[F 1'3 5 =.‘:.'(Reverse run)] If a F command and a R command are entered simultaneously,
the motor will run in the reverse direction.

Output frequency [Hz] A
Set frequency [Forward ]
0 \ Time [s]
Set frequency everse run
Forward run signal ON
- L———— OFF

Reverse run signal ON
OFF

[F !{05=1 (Stop)] If a F command and a R command are entered simultaneously
the motor will slow down to a stop.

Output frequency [Hz] A
Set frequency
0 Time [s]
ON
Forward run signal OFF
_ E ON
Reverse run signal OFF

F-3
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6.2.2

Assigning priority to the terminal board in the operation panel and operation mode

: Input terminal priority selection

———————=a

___________________________________________________________ N
* Function :
This parameter is used to give priority to certain external commands entered from the terminal board in :
operation panel and operation mode. :
For example, when jogging the motor by giving signals externally. |
N o o o o —— ———————————————————————————— ———————————————————— /‘
[Parameter setting]

Title Function Adjustment range Default setting

Fi0 Input terminal priority selection :Disabled, {:Enabled 0

[£: Deselect (terminal board has no priority)]

Priority is always given to commands (operation commands) entered from the operation panel. To give priority to
commands from the terminal board, it is necessary to switch from control panel operation to terminal board
operation by sending signals through the terminal board.

E:gn;rr’\_'andd_fr?m the operation panel 0 0 »| Valid command
Lo =1

[©]

The mode switching terminals
are used to switch to terminal

board operation mode.
Command from the terminal board I— N Refefto Section 7.2

[ /: Select (terminal board has priority)]

Priority is given to commands entered from the terminal board even in operation panel operation mode.

A
Command from the operation panel
(Cnod=1 QO | Internal command
o
B
C d from the terminal board l_ A: No command from the terminal board.
ommand from the fermina boar B: Command from the terminal board.

B Priority command from terminal board (Operation command)

Jog run - input terminal selection {5/ {5
DC braking - input terminal selection & 2/ 3

An example of switching to jog run in operation panel operation mode.

[In case that terminals S3 and CC are assigned to jog run]

Assign control terminal S3 ([ /4 preset speed 3] in default setting) as the jog run setting terminal.

Title Function Adjustment range Example of setting
Input terminal function . .
= [P I}
Fiit selection 7 (S3) O~135 {5 (Jog run settin g terminal)
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Output frequency [Hz]
Forward run

Set frequency

Forward run

o]

@ B OO ©  ©

stcc | L

S3-CC
(Jog run)

6.2.3 Analog input signal switching

: Analog input VI/VII voltage/current switching
: Analog input Al2 (optional circuit board) voltage/current switching

* Function
These parameters are used to switch signals to be sent to the analog input terminals VI/Il and Al2 (optional).

S S S A S G S S S S S S L S S S S S S S S S SN S 7
Parameter setting]
Title Function Adjustment range Example of setting
_— ' Voltage input
o u ]
Fib Analog VI/VII voltage/current switching ! Current input o
T Analog input AI2 (optional circuit board) | {J: Voltage input o
voltage/current switching {: Current input
When using the analog input terminal VI/Il When using the analog input terminal VI/Il
as a voltage input terminal (VI) as a voltage input terminal (I1)
FI0E=0 Fiog=1
CCA VIl CCA: Analog common CCA VI
0~10V input 0~20mA(4~20mA) input

= For an explanation of input gain and bias adjustments, refer to Section 6.28.
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6.3 Terminal function selection

6.3.1 Keeping an input terminal function always active (ON)
[F i8], Fi27] [F (28] Always ON function selection 1~3

.

|+ Function
I

I

| selectable)
1

|
|
This parameter specifies an input terminal function that is always kept active (ON). (Only one function :
|
|
|

[Parameter setting]

Title Function Adjustment range Default setting
. . Inverter with a model number ending with
coon ot
F ¢ 10 | Always ON function selection 1 o~135 WNHN: O WP 5
F {27 | Always ON function selection 2 g~1i35 g
F {2 H | Always ON function selection 3 O~135 o

* The selected function is always kept active regardless of the type of logic (positive or negative) in the table of
function settings in 7.2.1.
6.3.2 Modifying input terminal functions
: Input terminal function selection 1 (F) : Input terminal function selection 7 (S3)
: Input terminal function selection 2 (R) : Input terminal function selection 8 (RR/S4)

: Input terminal function selection 3 (ST)[ F { {9 MF {26 |:

Input terminal function selection 4 (RES) Input terminal function selection 9~16

Input terminal function selection 5 (S1)[ F {69 MF (67 ]:

: Input terminal function selection 6 (S2) Input terminal function selection 17~20

=|[ ™[ |||
oA WA || < [95| RS || ==

= For details, refer to Section 7.2.1.
225 \
: * Function :
: Use the above parameters to send signals from an external programmable controller to various control input :
| terminals to operate and/or set the inverter. |
: The desired contact input terminal functions can be selected from 120 types (5- ¢ 3 5). This gives system :
' design flexibilty. '
: Using the SW3 switch, the function of the RR/S4 terminal can be selected between analog input and contact :
: input. By default, the RR/S4 terminal is set as an analog input terminal (voltage input terminal). To use itas a :
|\ contact input terminal. therefore. vou need to turn the SW3 switch to the S4 position. /I
M Setting of contact input terminal function
Terminal Title Function Adjustment range Defgult
symbol setting
F ! !0 [Note3], F {27, F {25 | Always ON function selection 1~3 b
F il Input terminal function selection 1 (F) 2 (F)
R FiiZ Input terminal function selection 2 (R) o~ 135 4 (R)
ST F {10 [Noted], F ¢ 13 Input terminal function selection 3 (ST) = Ref:er to 5 (ST)
RES Fid Input terminal function selection 4 (RES) Section 11.) & (RES)
S1 F 5 Input terminal function selection 5 (S1) 10 (S1)
S2 F G Input terminal function selection 6 (S2) {2 (S2)
S3 Fioit Input terminal function selection 7 (S3) 14 (S3)
The terminal below is operative only when SW3 is in the S4 position. — —
RR/S4 | Fiig | Input terminal function selection 7 (S4) O~ 135 [Note2]| {5 (S4)

Note 1: The function that has been selected using F { {{J, F {2 7and F {2 & (always ON function selection 1~3
parameter) are always activated.

Note 2: When using the RR/R4 terminal as a contact input terminal (sink logic), always turn the SW3 slide switch to
the S4 position.

Note 3: VFAS1-****-WN, HN

Note 4: VFAS1-****-WP
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B Connection method
1) a-contact input

[inverteq [a-contact switch] ~ Sink setting
Input H :
terminal i ¢ This function is activated when the input terminal and CC ;
(common) are short-circuited. Use this function to
specify forward/reverse run or a preset speed operation.
cc ;

2) Connection with transistor output

[Inverteq [Programmable controller
Input . . .
terminal i p Operation can be controlled by connecting the input and CC

(common) terminals to the output (no-contacts switch) of the
H programmable controller. Use this function to specify
cc forward/reverse run or a preset speed operation. Use a
{ transistor that operates at 24Vdc/5mA.

* Interface between programmable controller and inverter

Note:  When using a programmable controller with open collector outputs for control, connect it to the P24/PLC
terminal, as shown in the figure below, to prevent the inverter from malfunctioning because of current
flowing in.

Also, be sure to turn the SW1 slide switch to the PLC position.

Programmable controller Inverter
+24V
SWi1 T
O |PLC
PLC
i
P24/PLC
F~S4
+24V
power ——_——
supply
CcC

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
= For details, refer to Section 2.3.2.
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6.3.3 Using the servo lock function

: Input terminal function selection 3 (ST)
: Starting frequency setting

\
* Function |
As with the operation of a server motor, these parameters allow you to operate the motor at O0Hz by simply :
issuing an operation signal. These parameters are used to hold the motor at a standstill. /I

[Parameter setting]

Title Function Adjustment range Example of setting|
Fii3 Input terminal function selection 3 (ST) 0~1i358 10
a4 Starting frequency setting 0.0~ 100 Hz oo |

Note 1: This function is enabled only when parameter 7 £ is set to & (PG feedback vector control).
Note 2: To activate servo lock, parameter = 2 4 [J (starting frequency setting) needs to be set to [ [Hz].
Note 3: These parameters are not intended for position control, and if a load larger than the holding power of the
motor is applied, the motor rotates. Keep this in mind.
If parameter & { { 3 (for selecting a function for the ST terminal) is setto 71, a servo lock signal is added to the ST
signal. In that case, turning on the signal to the ST terminal activates the servo lock function. Note that even when the
servo lock function is activated, or the operations can be performed normally by inputting an F or R signal.

Output frequency [Hz]

Servo lock status

0 Coasting <+—> <+ <€P—> Time [s]
|
Servo lock signal
+ST signal JE— L
F signal
R signal
,’ ___________________________________________________________ N

Even if the motor is started with servo lock activated, a starting torque of 150% or more can be produced.

In such a case, however, the thermal protection level is lowered just as is the case with low-speed operation.
Therefore, the following parameters

« L [T (Thermal protection characteristic selection)

« £ Hr (Motor electronic-thermal protection level 1), £ { 73, F {717, F {8 !

« F 505 (OL reduction starting frequency)

« F &0 7 (Motor 150%-overload time limit)

need to be adjusted according to the motor.

(S

6.3.4 Modifying output terminal functions
: Output terminal function selection 1 (OUT1)
: Output terminal function selection 2 (OUT2)
: Output terminal function selection 3 (FL)
[F {33 F {38] : Output terminal function selection 4~9
[F {68 M F {63 ] : Output terminal function selection 10, 11

= For details, refer to Section 7.2.2.
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6.3.5 Response time of input/output terminals
F : Input terminal 1 response time selection
F !4 ! | : Input terminal 2 response time selection
F : Input terminal 3 response time selection
J | : Input terminal 4 response time selection
F {44 | : Input terminal 5~12 response time selection
F : Input terminal 13~20 response time selection

-
<||<||<||<||<||<
w ny|-|lca

n
o
S
a
o
L
@
~
@
o8
5}
ol
g
w
@
Q
<)
=]
3
N
w

The output terminal and the response time can be set with “My function.”
= For details, refer to Section 6.39.

6.4 Basic parameters 2
6.4.1 Switching among VI/f characteristics 1, 2, 3 and 4 from input terminal

: Base frequency 2 : Manual torque boost 3

: Base frequency voltage 2 m : Thermal protection level 3

: Manual torque boost 2 : Base frequency 4

m : Thermal protection level 2 m : Base frequency voltage 4
m : Base frequency 3 m : Manual torque boost 4
m : Base frequency voltage 3 £ {8 ! | : Thermal protection level 4
T >
1 *Function |
: Use the above parameters to switch the operation of 4 motors with a single inverter and to select motor V/f :
: characteristics (1 to 4) according to the particular needs or operation mode. :
1 [Switching methods] :
: Terminals are used for this switching. |
: Note: The setting of parameter 7 £ (V/f control mode selection) is valid only when V/f1 is selected. If :
: VIf2,VIf3 or VIf4 is selected, V/f control is performed in constant torque mode. Do not switch motors :
| when the parameter A £ (V/f control mode selection) is setat 7, &. For parameters selected when :
: changing V/f characteristics (1 to 4), refer to table on the next page. /l
\

~ e

Note: Refer to Section 5. 8 L. (Base frequency 1)for F {10, F { T4 and F {15,
Section 5. 8 s L. s (Base frequency voltage 1)for F {7 {, F {75 and F {75,
Section 5.7 & (Manual torque boost) for F { 72, F { 75 and F {51,
and Section 5.14 & H - (Motor electronic thermal protection level 1)for F {73, F {7 7and F {5 {,
respectively.
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B Setting of switching terminals
The V/f1, VIf2, VIf3 and V/f4 switching function is not yet assigned to any terminal. Therefore, it is necessary to
assign them to unused terminals.

Ex.) Assigning the V/f switching 1 function to S1 and the V/f switching 2 function to S2.

Title Function Adjustment range setting value
Filis Input terminal function selection 5 (S1) | f~ (35 2 B (V/f switching 1)
FlIE Input terminal function selection 6 (S2) | &~ {35 38 (VI switching 2)

«An example of the connection of terminals: SW1 set to sink logic»
S1: VI/f switching 1
S2: V/f switching 2
cc
S1-CC S2-CC \i Parameters selected
Base frequency 1 Tl
OFF OFF 1 Base frequency voltage 1 : /L w
Manual torque boost 1 uh
Thermal protection 1 CEHA
Base frequency 2 R
ON OFF ) Base frequency voltage2 : F {7/
Manual torque boost 2 FI2
Thermal protection 2 F i3
Base frequency 3 FE T
OFF ON 3 Base frequency voltage 3 : F {75
Manual torque boost 3 F A
Thermal protection 3 ETT
Base frequency 4 F TR
oN ON 4 Base frequency voltage 4 : F {75
Manual torque boost 4 FURD
Thermal protection 4 CFUR

Note1:V/f switching is not able to change during the inverter running,. Always stop the inverter and then switch.
It is necessary to wait for 0.1 second and over until start up inverter from switch the V/f switching.
Note2:Select V/f1 when using the vector control and the V/f-5 point setting.
Selecting V/f2,.V/f3, or V/f4 disables vector control but enables the V/f constant control.
Note3:By using “My function,” torque limits and acceleration/deceleration modes can be switched along with V/f

switching.

Note4:With the operation panel or communication, the panel acceleration/deceleration selection (£ 5 [ %) can be set.
* This function is active only in operation panel operation mode.
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6.5 V/f 5-point setting

: VIf 5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage : VIf 5-point setting VF4 voltage

: VIf 5-point setting VF2 frequency : VIf 5-point setting VF5 frequency
: VIf 5-point setting VF2 voltage : VIf 5-point setting VF5 voltage

: VIf 5-point setting VF3 frequency

: VIf 5-point setting VF3 voltage

il
Wl
| [Py

-

||
Wl
|| <

= For details, refer to Section 5.6,5).

6.6 Speed command switching

6.6.1 Using two types of frequency (speed) commands
: Frequency setting mode selection 1
: Frequency priority selection
F 20 7 | : Frequency setting mode selection 2

"
ny
=]
[5x]

: Speed command priority switching frequency

S g g g g g g g g g g g g g g g g g g g g g g g g g g g <

* Function
These parameters switch two types of frequencies
« Automatic switching by parameter setting
« Automatic switching by means of switching frequencies
* Switching with input terminal

FmmTm TN
——————————

1) Switching with input terminal board (F2885=0

Reference can be switched if the frequency priority switching function is assigned to a terminal.

Command selected

with = 1 [ o

 /

Operation frequency

o command

Command selected
]

with * :_" I'_l' (

A Selects the command set with parameter F /7 & . — Operation frequency command switching terminal OFF
B : Selects the command set with parameter £ 2 i 7. — Operation frequency command switching terminal ON

Ex.) When the frequency priority switching function is assigned to terminal S3.

Title Function Adjustment range Example of setting

{1 4 (Operation frequency command

Fi Input terminal function selection 7 (S3) O~135 o
switching)

«An example of the connection of terminals: SW1 set to sink logic»

Speed command
S3 OFF Ct;mnmand selected with
F "nu
cC ON Command selected with
Fegn
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2) Automatic switching by means of switching frequencies (F2800=1{)

A
Command selected ——g——o0—{ Operation frequency
with F :‘r’:‘_t' o

B command

Command selected
with F 20 7

A: If the frequency set with F /77 o is higher than that set with F 2 I 5 -

- Priority is given to the
command set with £ /7 [}

-------- Priority is given to the

command set with £ 2 7.

B: If the frequency set with ~ /7] o is equal to or lower than that set with ~ 2 [
Frequency setting signal ﬂk

v

Priority is given to Priority is given to
the command set the command set
with F 10 . with F 20 7.

[ Parameter setting]
Title

Function Adjustment range

{:VI/Il (voltage/current input)
2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
H:Operation panel input enabled
(including LED/LCD option input)
5 :2-wire RS485 communication input
Frequency setting mode selection 1 5:4—W|re RS.48&._) commfmlclatlon input =
{:Communications option input
& :Optional Al1 (differential current input)
5 :Optional Al2 (voltage/current input)
{7:Up/Down frequency
{ {:Optional RP pulse input
{ £':Optional high-speed pulse input
{ 3: - (Unsupported)
S:FNO4IF 20 7 terminal switching

(input terminal function selection [}
Frequency priority selection {05)

Default setting

[
[

[

FROdIF 20 7 frequency switching
(switching with F 7 §)
Frequency setting mode selection 2 | Sameas F 1l d ({~{3) {
Speed command priority switching 0. i~FH Hz
frequency

"
"y

al
"y
o3 S
L P
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6.7 Operation frequency

6.7.1 Start frequency/Stop frequency

: Start frequency setting

e N
* Function
The frequency set with the parameter F & 4 {J is put out as soon as operation is started.
Use the F & 4 [J parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a value from
0.5 to 2.0Hz (max. 5Hz) is recommended. The occurrence of an overcurrent can be suppressed by setting
this frequency below the rated slippage of the motor. If 0 speed torque is needed (F £ =7, §), set F 24,
F 243 at0.0Hz.
« At start up : frequency set with £ & 4 [J is put out immediately.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
: +Atstop  : The output frequency drops to OHz immediately by the frequency set with ~ 2/ 3.
\

[Parameter setting]

Title Function Adjustment range Default setting
F2HD Starting frequency setting G0~ 100 Hz oo
F243 Stop frequency setting 0.0~3 00 Hz a.0

Output frequency [Hz] A
Start frequency setting \ \
)i
Stop frequency setting o X
/ \
A
0 7 Time [s]

Note: Set these parameters so that the start frequency is higher than the stop frequency .
If the [F 24 | -set frequency is lower than the -set frequency, the reference frequency must be
higher than the F 2 4 3-set frequency to start the motor.

Ifboth [F 24T | and [F 24 3 | are set to 1.7 Hz, the motor will start even if the frequency set is 0.0Hz.

6.7.2 Run/Stop control with frequency setting signals

: Operation start frequency
F 242 | : Operation start frequency hysteresis

* Function
The Run/Stop of operation can be controlled simply with frequency setting signals.

[Parameter setting]

Title Function Adjustment range Default setting
FaHd Operation starting frequency OO~FH 8.0
F24z Operation starting frequency hysteresis O.0~300 Hz 0.0
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Output frequency [Hz]

A
The inverter begins accelerating after
the frequency command value has
reached point B.
+ Deceleration stop begins when the

I frequency command value decreases
- » below point A.
.
Ll
0 A B 100% Operation frequency command value

6.7.3. Frequency setting signal 0Hz dead zone handling function

FZ24Y4 | : Frequency command dead band

et N

* Function
If the frequency is set to OHz by means of an analog signal so that the motor shaft can be locked by sensor
vector control (F £ =7, &) the frequency may not always be OHz because of drift or offset.
In such a case, this parameter allows you to correctly set the operation frequency command to OHz. If the
operation frequency command is below the frequency setting signal OHz insensitive frequency set with
F 24, parameter F 2 4 { will adjust the operation frequency command to OHz.

[Parameter setting]

Title Function Adjustment range Default setting
F244 | Frequency command dead band 8.0~50 Hz a0
Operation frequency Note 1: This function is invalid to preset
command value the speed operation frequency
Output after handling command.
of the dead zone Note 2: It is effective as frequency
Faqy instruction is to the frequency
reference chosen by ~ /710,
OHz & > F 28 7, communication,etc.
Operation frequency Note 3: The addition and multiplication of
command value the override function is carried out

to the frequency in which this
function operated.

6.8 DC braking

6.8.1 DC braking

: DC braking start frequency F 252 | : DC braking time
: DC braking current F 25 3| : Forwardireverse DC braking

priority control

/ \
: « Function :
: A large braking torque can be obtained by applying a direct current to the motor. These parameters set the :
{ direct current applied to the motor, the application time and the start frequency. l|

[Parameter setting]

Title Function Adjustment range Default setting
F2sl DC braking start frequency 00~ 120.0 Hz 0.0
F25 ¢ DC braking current a~100 % 50
Fes5e DC braking time O.0~2 0.0 sec. L0
F253 Forward/reverse DC braking priority control :Disabled, {:Enabled a

F-14
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..""“Note:During DC braking, the DC braking h
current may be adjusted

Output frequency [Hz] automatically to prevent the overload

LED display protection function from being
Set frequency o & displayed ta\rc;lvated and causing the inverter to
) i
DC braking The DC braking current may be

adjusted automatically to prevent

tri

hen %he inverter is used with a
standard motor, setting the
percenta%e of DC braking (F 25
above 60% may activate the thermal
N, protection functlon to prevent the

7 motor from being overloaded
Time[s] : depending on the setting of F 252

DC braking start frequency

0

A
Output current [A]

(DC braking time).
DC braking current

>

VT e ez

N
Operation signal (F-CC) o
(SW1 set to sink logic) — L OFF

<DC braking start conditions>
The forward/reverse DC braking priority control function F £ 5 3 recognizes certain conditions such as stop
commands from the inverter, and is activated when the output frequency goes down below the DC braking start
frequency set with F 2 5 [J. In this case, the conditions under which DC braking starts include not only the issue of a
start or stop command from the operation panel or an external input device, but also a fall in the reference
frequency below the value set with F 2 4 3 (stop frequency setting) or a fall in the output frequency below the
operation stop frequency setting F 2 % 3.

[DC braking under normal conditions] (Forward/reverse run DC braking priority control £ & 5 3= [Disabled])

Output frequency [Hz] A F2s2 = : DC braking
Set frequency > L <> —
==y / / /
FL SU X
0 Ut L >
Time [s]
Reference frequency A
(1) (2) 2 (3)
F2s5d
FoH3
0 1t 8 >
lJ ON
Operation signal (F-CC) *J
(SW1 set to sink logic) t t OFF
(M IFFZ58 and F 24 3 > reference frequency : DC braking
(2) If £ 250 > reference frequency > F 24 3 : Operation at the command frequency
If 250 and F 24 3 > reference frequency : DC braking

(3) If an operation command is entered during DC braking : DC braking is discontinued to restart the operation.
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[Priority to DC braking during forward/reverse operation] (Forward/reverse run DC braking priority control
F &5 3= {[Enabled])

Output frequency [Hz] F253=0 - DC braking
A PN
A
! [Fesa] ' ~ [Fesal [Fesel [F2s2] [Fese]l
Set frequency | 1
> /7 > > / < 1>
) |
|
\ : :
1 |
) L 1 Ny,
0 o Time [s]
4 5 6 7
Reference frequency A @ / ®) ® (
Fes5d
FoHd
0 1t >
| ON
Forward run signal (F-CC)
(SW1 set to sink logic) ] 8;':
Reverse run signal (R-CC) N _\_OFF

(SWH1 set to sink logic)

«SW1 set to sink logic»

(4) During normal forward/reverse run (F 25 3={1) : Not recognized as a stop command, so that the DC
braking is not active.

(5) If a reverse run (or forward) command is entered during forward run (or reverse) (F 25 3= {):
DC braking when the frequency set with F &/ 5 [}
decreases below the reference frequency during
deceleration.

(6) If an operation command is entered during DC braking : RUN command has a priority.

(7) If an operation command is changed from ON to OFF during DC braking, DC braking is discontinued to stop the

operation.

6.8.2 Motor shaft fixing control

F 254 | : Motor shaft fixing control

25 N

* Function
This function is used to prevent the motor from running unexpectedly after the motor is stopped because
it's shaft is not restrained or to preheat the motor.

NSm—————

[Parameter setting]
Title Function Adjustment range Default setting
FOs4 Motor shaft fixing control [ :Disabled, {:Enabled o

If the motor shaft fixing control parameter 25 4 is set at !, DC braking continue at half a braking rate of that set
with 5 2 5 ! to retain the motor after it has come to a full stop by DC braking. To terminate the motor shaft fixing
control cut off the standby signal (ST signal).

Note: This function doesn't operate after a DC braking command is entered by control input terminal signal.

F-16
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LED display
Output frequency [Hz] d & is displayed.
A
Set frequency ok~ is displayed.
Fo5¢2
DC braking start frequency
A
0 7" Time[s]
Output current [A] A

iy =
v

ON
Operation signal (F-CC
P gnal ( ) | OFF
. . ON
Operation standby signal (ST-CC)
(SW1 set to sink logic) — OFF

Note 1: If the motor shaft fixing control parameter F &' 5 4 is set at { (enabled) when the output frequency is below
the DC braking start frequency F 2 5 [ and terminals ST-CC are closed (ON), the DC braking function is
activated and the motor shaft fixing control continues regardless of the setting of the DC braking time
parameter F 25 2.

Note 2: If a power failure occurs during motor shaft fixing control and the motor starts to a coast, motor shaft fixing
control will be canceled. Also, if the inverter trips during motor shaft fixing control and is restored to working
order by the retry function, motor shaft fixing control will be canceled.

6.8.3 Function of issuing a 0Hz command during a halt

F255 | : 0Hz command output selection

———

/7~ N
: « Function |
| This function controls the motor in the zero-speed state at the time of stop. If this function is set up, the :
: 0Hz command will be put out instead of DC braking at the time of a stop,and a motor will be controlled in :
: the setting time stop state. The monitor display serves as o & during this control operation. This function |
1 operates only at the time of vector control with a sensor (F =7, ). :
: Refer to DC braking (Section 6.8.1) for conditions of operation. The position of DC braking is served as an :
'\ operation which sets the operation frequency command to OHz. ,l

Title Function Adjustment range Default setting
. {: Standard (DC braking)
[l ] o n
F255 0Hz command output selection - OHz command o
F2sl DC braking starting frequency 00~ 120.0 Hz 0.0
Fase DC braking time 8.0~2 0.0 sec. Lo

Note 1: This function doesn't operate when F 25 0=0.0.

Note 2: If this function is set up, motor shaft fixing control F & 5 4 cannot be used.

Note 3: This function doesn't operate at the time of a torque control.

Note 4: This function doesn't operate except # £ =7, § of the vector control mode with a sensor. In order to use this
function, the option board for PG feedback is required. When expect vector control with a sensor F -=7, &,
this function operate as DC braking mode (It is the same as F & 5 5=17 setting).

Note 5: Since the reference frequency that will suspend the motor abruptly from the state of high rotation if (F & 5 )
is set up highly, please be careful. A trip may occur according to load conditions.

Note 6: This parameter has a function similar to the DC braking function, which is activated by a command from the
terminal board or an external control device (input terminal function & & or & 3, or command from external
control device). To the DC braking function which will be activated if £ 25 { (jog run stop pattern) is set to &
(DC braking), and to the DC braking function which will be activated if ~ & [ 5 (emergency stop pattern) is
set to 2 (DC braking), but it issues 0Hz commands instead of DC braking commands.
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6.9 Auto-stop in case of lower-limit frequency continuous operation
(Sleep/Wake-up function)

: Time limit for lower-limit frequency operation

: « Function

: If operation is carried out continuously at a frequency below the lower-limit frequency (1. .. ) for the period
| time set F 2 5 &, theinverter will automatically slow down the motor to a stop.

: “L 5 P”is always displayed on the operation panel. (Blinking alternately)

: The auto-stop function will be disabled when the frequency command value reaches over the lower limit
|\ frequency (L L )+0.2Hz or the operation command is turned to off.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5s Auto-stop in case of lower-limit frequency .0:None oA
"e continuous operation 0.0 ~E500.0 sec. wee

Output frequency [Hz] A

o \

Lo /

Lo

Time [s]
FJsh FE25E FJsh
ON

Operation signal (F-CC)
(SW1 setto sink logic) ___ | OFF

Note: This function is enabled even at the start of operation and during switching between forward and reverse run.

F-18
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6.10

Jog run mode

[F2E&T] : Jog run frequency
[F2& 1] : Jog run stop pattern
[F2& 2] : Operation panel jog run mode

( \
| *Function '
: Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal generates a jog run :
| frequency output at once, irrespective of the designated acceleration time. :
: Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the jog |
: run start/stop mode. :
N e e e e /
The jog run function needs to be assigned to an input terminal.
When assigning it to the S3 terminal, set = { { Tto (5.
The motor can be operated in jog run mode while the jog run setting terminals are connected (S3-CC: ON).
[Parameter setting]
Title Function Adjustment range Default setting
F2Gel Jog run frequency FoHO~20.0 Hz 5.0
i :Deceleration stop, {: Coast stop.
=T [ y s n
Fog ! Jog run stop pattern 2-DC braking stop g
o
F2EZ Operation panel jog run mode Lj:Disabled, o

{:Operation panel jog run mode enabled

<Examples of jog run (SW1 set to sink logic) >
[ $3-CC (JOG) ON + F-CC ON: Forward jog run |

[ $3-cC (JOG) ON + R-CC ON: Reverse jog run |

( | Normal op: ] y signal input + F-CC ON: Forward run, Normal operation fi y signal input + R-CC ON: Reverse run | )

Output frequency [Hz]

Set frequency

Forward Forward Forward run

run run Reverse

run

0
Time [s]

sTCC |
Pee LT

R-CC

s3-cc _ |

Input of operation
frequency setting signal

« The jog run setting terminal (S3-CC) is enabled when the operation frequency is below the jog run frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.

« The motor can be operated in jog mode while the jog run setting terminals are connected (S3-CC: ON).

« Jog run has priority, even when a new operation command is given during operation.

« Even during panel operation (£ /7Ll 4 = {), the inverter can be switched forcibly to jog run mode by turning on or
off the input terminal if parameter ~ {1 & (input terminal priority selection) is set to ¢ and the jog run setting
function ( /&, {45)is assigned to the input terminal.

«Evenfor F 2 & (=01 or {, an emergency DC braking becomes enabled when setting F 5 {1 3=2".

« If a forward run command and a reverse run command are entered simultaneously while £ {5 (priority
selection (both F-CC and R-CC are ON)) is set to [ (reverse run), operation modes are switched as follows:
forward jog run — deceleration stop (jog frequency —» OHz) — reverse jog run. Keep this in mind.

« The jog frequency is not restricted by the upper limit frequency (L1 ).

F-19




TOSHIBA E6581301

6.11

[Setting of jog run setting terminal (S3-CC)]
Assign control terminal S3 ([ /4: preset speed 3] in default setting) as the jog run setting terminal.
Title Function Adjustment range Example of setting
Fiia Input terminal function selection 7 (S3) | i~ {35 { & (Jog run setting terminal)
Note:During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated
frequency reach signal) output, and PID control does not work.

*When the inverter is in panel jog mode, pressing the@ key displays F ./ s, while pressing the@ key displays ~ /0.
*When F ./} [; is displayed, the inverter will be placed in forward jog run mode as long as the key is held down.
*When ~ /i [J is displayed, the inverter will be placed in reverse jog run mode as long as the key is held down.
«During jog run, the direction of rotation can be changed using the@ and @ keys. Press the@ key to run

the motor in the forward direction, or press th key to run it in the reverse direction.

«If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 7" will be displayed.

The figure below shows the relationship between the operation panel jog run mode and each of the other modes.

Pressing the key, which will move the inverter through each of the modes.

Status monitor mode
Status monitor mode Status monitor mode

* per: panel
@ og run mode 4 .

Note1: When the inverter is in operation (RUN key lamp is lit) or when an operation command is issued (RUN key
lamp is lit), the inverter cannot be switched to operation panel jog run mode.
Note 2: When parameter ~ {{} & (input terminal priority selection) is setto { , the inverter does not display any

message saying that it is in panel jog run mode.

Setting frequency via external contact input (Up/Down frequency setting)

: Input from external contacts - Up response time

: Input from external contacts - Up frequency step

: Input from external contacts - Down response time
: Input from external contacts - Down frequency step
: Initial Up/Down frequency

F 2659 | : Initial Up/Down frequency rewriting

! \
: « Function :
: These parameters are used to set the output frequency by means of a contact signal from the external :
| control device. |
e )
[Parameter setting]
y . . Default
Title Function Adjustment range .
setting
F 254 | Input from external contacts - Up response time O.0~100s o
F 2575 | Input from external contacts - Up frequency step O0~FHHz g1
F 25 E | Input from external contacts - Down response time | 5.0 ~ (5.0 s 0.
F 25 7 | Input from external contacts - Down frequency step | 8.0 ~ F H Hz ool
F 258 | Initial Up/Down frequency Li~ULHz o.0
£ :Not changed
F 2575 | Initial Up/Down frequency rewriting {:Setting of F & & & changed H
when power is turned off.

[IThese functions are operative when parameter F /7 & (frequency setting mode selection 1) is setto {{J or

parameter F 27 7 (frequency setting mode selection 2) is setto 1.
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B Adjustment with continuous signals (Parameter setting example 1)

Set parameters as follows to adjust the output frequency up or down in proportion to the frequency adjustment signal

input time:
Panel frequency incremental gradient = F 25 5/F 2 & 4 setting time
Panel frequency decremental gradient = F 25 7/F 25 & setting time

Set parameters as follows to adjust the output frequency up or down almost in synchronization with the adjustment by

the panel frequency command:
FoaH=F2EE=1
(RLL (or FEOO)IFR)
(dEL (or FEO 1)IFR)

(FZE5/F 25 H setting time)

<
= (FZ& 7/F 2 GG setting time)

«Sample sequence diagram 1: Adjustment with continuous signals»

RUN command

Incrementing (UP) I_I I_

Decrementing (DOWN) signal

Set frequency clearing signal

Upper limit frequency

G
Command frequency [Hz] Gradient F 26 5/F 254 —

ient F 25 1IFCRE

o

Lower limit frequency

Frequency 0 Hz

The dotted line represents the actual output frequency.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZEHY, FZEE < Pulse ON time
FZR5,F2E5 7= ! Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than set with = 2 & 4 or F 25 &. 12ms
or more of clearing signal is allowed.

«Sample sequence diagram 2: Adjustment with pulse signals»

Operation command (such as F) _I

m

Incrementing (UP) signal r-l-l—-l.l— -I—l I—I
Decrementing (DOWN) signal r-l-l l |—-|

Clear signal l
Upper limit frequency

Command frequency [Hz]

(The dotted line represents

the actual output frequency.)

; § FIES5
OHZ - Camennnn
< >
Fag F2E6
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u [f two signals are input simultaneously
« If a clear single and an up or down signal are input simultaneously, priority will be given to the clear signal.
« If up and down signals are input simultaneously, the frequency will be increased or reduced by the difference between
the settings of F &5 and F 2 & 7. For example, if the F 2 5 5 setting is larger, the frequency will be increased by
the value obtained by subtracting the setting of F 25 5 from thatof F 25 7.

B Setting of the initial Up/Down frequency
To adjust the frequency start at a specified frequency other than 0.0 Hz (default initial frequency) after turning on the
inverter, specify the desired frequency using ~ 2 & & (initial Up/Down frequency).

B Change of the initial Up/Down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start operation at that
frequency next time power is turned on, set F 2 5 5 (change of initial Up/Down frequency) to ¢ (which changes the
setting of F &' & & when power is turned off).
Keep in mind that the setting of ~ & & & is changed each time power is turned off.

B Frequency adjustment range
The frequency can be set from 0.0 Hz to 7 X (Maximum frequency). The lower limit frequency will be set as soon as

the set frequency clearing function (function number 5 2, & 3) is entered from the input terminal.

B Minimum unit of frequency adjustment
If F 70 2 (Frequency free unit magnification) is setto {.J [, the output frequency can be adjusted in steps of 0.01Hz.

6.12 Jump frequency - jumping resonant frequencies

: Jump frequency 1
: Jumping width 1
: Jump frequency 2
: Jumping width 2
: Jump frequency 3
: Jumping width 3

b o e
AUl Py [Py (o
||~ ||| <]~
| |W| My |~ [|€2

m
avY
~J
wn

* Function
Resonance due to the natural frequency of the mechanical system can be avoided by jumping the resonant
frequency during operation. During jumping, hysteresis characteristics with respect to the jump frequency
are given to the motor.

________\
~—m— e

14

Output frequency [Hz] A
Jump frequency 1 (F @ 70) > Jumping width 1 (F 2 7 /)
Jump frequency 2 (F 2 72) > Jumping width 2 (F & 7 3)
Jump frequency 3 (£ 2 74) (-~ Jumping width 3 (F 2 75)
0 >

Frequency setting signal
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[Parameter setting]
Title Function Adjustment range Default setting
F2al Jump frequency 1 O0~FH Hz 0.0
F211 Jumping width 1 O.0~30.0 Hz a0
F2iZ Jump frequency 2 O.0~F H Hz 0.0
F2i3 Jumping width 2 0.0~30.0 Hz o0
Fo oM Jump frequency 3 O.0~F H Hz 0.0
F2is Jumping width 3 O0~300 Hz a4
CIf the upper limit frequency (i/ .. ) is within jump frequency range,

it is limited to the lowest frequency in the jump frequency range. ] m
CIf the lower limit frequency (L L ) is within jump frequency range, /

it is limited to the highest frequency in the jump frequency range. /
Do not overlap upper limit frequency (11 ) and lower limit frequency (L L) Li

within jump frequency range.
If they are overlapped, it is operated lowest jump frequency.

Do not overlap two or more jump frequency ranges, or

it cannot be operated within normal range. .
Jumping width 2 -

' During acceleration or deceleration,
the jumping function is disabled for the operation frequency.

Jumping width 1

6.13 Preset speed operation frequencies

6.13.1 Preset speed operation frequency 8 to 15
[F28 7 F29Y4 ] : Preset speed operation frequencies 8 to 15

= For details, refer to Section 5.12.

6.13.2 Forced operation control
: Preset speed operation frequency 15 (Forced operation frequency)

—_————

* Function
Forced operation control is used when operating the motor at the specified frequency in case of an
emergency. If forced operation control is assigned to the terminal board selection parameter and a forced
operation control signal is given, the motor will be operated at the frequency specified with = 2 5 4 (preset
speed operation frequency 15). (When the input terminal board selection parameter is setto 55 or 5 5.)
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6.14  Trip-less intensification

6.14.1 Retry function

: Retry selection (selecting the no. of ti

mes)

/\ Warning
(1

« Stand clear of motors and equipment.
Mandatory

« Take measures for safety, e.g. attach a cover to the motor, to
restarts.

The motor and equipment stop when the alarm is given, selection of the retry function will restart them
suddenly after the specified time has elapsed. This could result in unexpected injury.

prevent accidents if the motor suddenly

* Function

[Parameter setting]

This parameter resets the inverter automatically when the inverter gives a trip. During the retry mode, the
motor speed search function operated automatically as required and thus allows smooth motor restarting.

Title Function Adjustment range Default setting
Faba Retry selection (selecting the no. of times) 0: Deselect, !~ ![ times 0

The likely causes of tripping and the corresponding retry processes are listed below.

Cause of tripping Retry process

Canceling conditions

Up to 10 times in succession

Momentary power failure 1stretry :About 1 sec after tripping
Overcurrent 2nd retry : About 2 sec after tripping
Overvoltage 3rd retry : About 3 sec after tripping
Overload

10th retry : About 10 sec. after tripping

The retry function will be canceled at once
if tripping is caused by an unusual event
other than momentary power failure,
overcurrent, overvoltage or overload.

This function will also be canceled if a
retry is not successful within the specified
number of times.

Trips covered by the retry function

OC 2, 3 : Overcurrent « L !:Inverteroverload «{H  :Overheat

«{0C IF,2F, 3F: Overcurrentin DC sectionor  « JL Z: Motor overload 5L/ & : PM motor step-out
overheating of devices « I ~: Braking resistor

<OF 2,3 : Overvoltage overload

[IThe retry function is disabled in the following unusual events:

<O R {2, 3:Arm overcurrent at start-up cEEF
CEFPH : Input phase failure cErrd
cERPHD : Output phase failure cErr 3
0L : Loaded side overcurrent at start time ~ « £~ 4
OHZ : External thermal error cErrs
Ul : Low current

LR : Voltage drop in main circuit «Errf
Ok : Overtorque cErr T
«EF !, EFZ :Ground fault «Errf
. F : Emergency stop cE- D

{, 2, 3: EEPROM error

: Main RAM error

: Main ROM error

: CPU trip

: Interruption of operation command from
external control device

: Gate array fault

: Output current detector error

: Optional unit error

~Ch

« Others (Other than trips covered by the retry function)

[Protective operation detection relay signals (FLA, FLB, FLC terminal
function. (factory default setting)

A virtual cooling time is provided for overload tripping (& .
= See Section 13.2 for the virtual cooling time.

‘
Lxl

I
aLe

signals) are not sent during use of the retry

L)

[

In this case, the retry function operates after the virtual cooling time and retry time.

Uln the event of overvoltage tripping (& P {~[ P 3), re-tripping may re
predetermined level.

[In the event of overheating-caused tripping (&' 5 ), re-tripping may res|

sult unless the DC voltage decreases below a

ult unless the internal temperature decreases

below a predetermined level, since the internal temperature detection function of the inverter works.

[Even when trip retention selection parameter (F 5 7 7) is setto {, th

e retry function is enabled by F 3 7 setting.

[1During retry the blinking display will alternate between ~ £+ ~ Y and the monitor display specified by parameter

monitor display selection parameter F 7 {[J.
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TThe number of retries will be cleared if the inverter is not tripped for the specified period of time after a successful retry.
“A successful retry” means that the inverter output frequency reaches the command frequency without causing the
inverter to re-trip.

1At the occurrence of a trip, the rotational speed of the motor is measured and, after the motor is restarted, it's speed
is regulated to the speed measured.

6.14.2 Avoiding overvoltage tripping

: Overvoltage limit operation

: Regenerative over-excitation upper

F Y459 | : Overvoltage limit constant

: Overvoltage limit operation

* Function
These parameters are used to automatically control the output frequency and prevent the motor from
tripping because of overvoltage due to a rise in the voltage in the DC section during deceleration or
constant speed operation. Note that the deceleration time may be prolonged when the overvoltage limiting
function is activated.
When operating a motor in automatic torque boost mode or vector control mode (F £ = 2,3,4,7,0r 8) at
200V-55kW or more and 400V-90kW or more models, if £ 375 set 2 or 3,this function same as F 305
set 0.

Overvoltage limit operation level

Output A—\
frequency
>
>
DC A F 506 ]: Overvoltage stall protection
voltage
-
>
[Parameter setting]
Title Function Adjustment range Default setting
£ :Enabled
- . {:Disabled
[ =4 m i
F 385 Overvoltage limit operation Z:Enabled (quick deceleration) g
3:Enabled (dynamic quick deceleration)
F 3 {5] Regenerative over-excitation upper limit| {55~ {55 % [Note] NGO
F 45 5| Overvoltage limit constant O:Automatic  {~ {000 ms o
F 5 2 5| Overvoltage limit operation level {00~ 150 % [Note] {34
Note: 100% corresponds to an input voltage of 200V for 200V models or to in an input voltage of 400V for 400V

models.

O IfF 305 is setto & (quick deceleration), the inverter will increase the voltage to the motor (over-excitation
control) to increase the amount of energy consumed by the motor when the voltage reaches the overvoltage
protection level, and therefore the motor can be decelerated more quickly than normal deceleration.

OIf F 305 is setto 3 (dynamic quick deceleration), the inverter will increase the voltage to the motor
(over-excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins
to slow down, and therefore the motor can be decelerated still more quickly than quick deceleration.

[ The parameter F 3 !5 is used to adjust the maximum energy that the motor consumes during deceleration, and
if the inverter is tripped during deceleration because of an overvoltage, specify a larger value. When £ 305 is
set 2 to 3,this function works.

Parameter £ 4 5 5 is able to adjust the filter time constant of the overvoltage limitation.
This parameter is effective at only V/f control mode(F £ =0,1,5).
[IParameter F 5 2 & serves also as a parameter for setting the regenerative braking level (see section 5.19.).

6.14.3 Output voltage adjustment/Supply voltage correction
@ : Base frequency voltage 1 (output voltage adjustment)

: Base frequency voltage selection (supply voltage correction)

{ *Function \
| Base frequency voltage 1 (output voltage adjustment) |
: This parameter is used to set the voltage for the base frequency 1 ., . . It can also be used to prevent the :
| base frequency over | ., from being put out even if the voltage is higher than the voltage set is applied. |
: (This parameter is operative when F 37 7is & or 7.) :

|
: .
| |
! )

| Base frequency voltage selection (correction of supply voltage)|
The F 3 7 parameter maintains a constant V/f ratio, even when the input voltage decreases. The torque
during low-speed operation is prevented from decreasing.
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OSupply voltage correction - Maintains a constant V/f ratio, even when the input voltage fluctuates.
OOutput voltage adjustment -+ Limits the voltage at frequencies exceeding the base frequency. Note that no
limit is imposed on the output voltage if the supply voltage is not compensated.
[Parameter setting]

Title Function Adjustment range Default setting
Base frequency voltage 200V class:
, 1 200Vcass:50~330V 2o
HE (output voltage H4O0Vclass:50~5E50V 400V class:
adjustment) HO0
Base frequency voltage :Without voltage compensation (limitless output voltage)
F3I07 selection {: With voltage compensation (limitless output voltage) o
(correction of supply 2= Without voltage compensation (limited output voltage)
voltage) 3: With voltage compensation (limited output voltage)

OIf £ 380 7 is setto &I or &, the output voltage will change in proportion to the input voltage.

CEven if the base frequency voltage (s . s ) is set above the input voltage, the output voltage will not exceed the
input voltage.
The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example, setting
F 30 7 to 3 prevents the output voltage from increasing, even if the input voltage changes when the operation
frequency exceeds the base frequency.

[JWhen the V/f control mode selection parameter (7 )
voltage is corrected regardless of the setting of 5 3 7

is set to any number between &~ or 5~&, the supply
i

[F 38 7=0: Supply voltage uncorrected, output voltage [F 38 7= {: Supply voltage corrected, output voltage

unlimited] unlimited]
A Input Input
n;ljtu A voltage
voltage High
High
Input voltage 9
; 1) L
Low .g» ow
<0 c
o & -
) s
@ - )
Y ®
> v >
0 output frequency [ oL ] 0 output frequency [t |
* The above applies when V/f control mode selection * Note that a voltage higher than L v is applied at
parameter P is setto [, {or 5. output frequencies over the base frequency v L , even

if u L w is set below the input voltage.

>1 the output voltage can be
prevented from exceeding
the input voltage.

Rated voltage

[F 38 7=2: Supply voltage uncorrected, output voltage [F 38 7=3: Supply voltage corrected, output voltage

limited] limited]
A Input Input
CENC voltage A voltage
Input voltage ’ High  [oi] High
‘ Low 8 — ILow
el
a 2 <3
o -~ QO
v1 [a
0 ~ 0 >
Output frequency Output frequency

* The above applies when V/f control mode selection
parameter P is setto [, {or 5.
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>1 the output voltage can be
prevented from exceeding
the input voltage.

Note: Rated voltage is fixed for 200V class at 200V and 400V class at 400V.
6.14.4 Reverse run prohibition

: Reverse run prohibition selection

Rated voltage

: « Function :
| This function prevents the motor from running in the forward or reverse direction when it receives the wrong 1
: operation signal. :

-
~

[Parameter setting]

Title Function Adjustment range Default setting
- . J:Permit all, {:Prohibit reverse run
[T " o ) n
FI30d Reverse-run prohibition selection Z-Prohibit forward run o
/T T TS m s m oo ~
Warning!!

« If an operation command is entered to rotate the motor in the direction prohibited for the preset speed
operation with the mode or forced jog operation, this parameter will cancel the command regardless of
operation mode.

« If the motor constant is not set properly while vector control mode or automatic torque boost mode is
selected, the motor may turn in the reverse direction. The number of revolutions that correspond to the slip
frequency, in these modes, therefore, the stop frequency (F 2 4 3) should be set at the same level as the
slip frequency. In sensor vector control mode (# £ =7, &), depending on the setting of .., 5, the motor
restarted may rotate in the direction opposite to the prohibited direction regardless of the setting of this
parameter.

/______________

* Function

It is an effective function only to the capacity of VFAS1-2550P and above, VFAS1-4900PC and above.

The loss of the inverter is reduced a little by setting it to & 3 { 3= {, when using it with the career frequency
raised (only as a guide 4kHz and above. However, some magnetic sounds from the motor is different and use
it after confirming whether there is problem in noise.

,______,

[Parameter setting]

Title Function Adjustment range Default setting
£33 Output voltage waveform 1:PWM carrier frequency control 1 "
i selection {: PWM carrier frequency control 2 Y

6.15 Drooping control

: Drooping gain
: Speed at drooping gain 0%
: Speed at drooping gain F 320
: Drooping insensitive torque
: Drooping output filter
* Function

|
|
When multiple inverters and motors are used to operate a system, the load can distribute to them using this ]
function. These parameters allow you to adjust the frequency range, and also insensitive torque and gain. :
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Gain1 Gain2 o
o
o I
= T
£ ]
A3 S
«Q =]
5 / _ Frequency
/ Internal torque
\I command _[F320
Drooping insensitive torque >
Drooping insensitive frequency
[Parameter setting]

Title Function Adjustment range Default setting
F320 Drooping gain [Note] 0.0~100.0% 0.0
F32t Speed at drooping gain 0% 4.0~320.0 Hz 0.0
F3ze Speed at drooping gain £ 320 8.0~3280Hz 8.0
F3z23 Drooping insensitive torque O~100 % i
F3c4 Drooping output filter 4. (~2 00.0 rad/s 100.0

Note: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting

to 0.0 (no drooping) or 0.0, stop operation.
« Drooping control can be performed only when P issetto 3, ¥, 7or &.
« When torque over the insensitive torque is applied, the frequency is decreased (during power running) or

increased (during regenerative braking).
« The drooping function is operative at frequencies over the frequency set with £ 32 {.
« In the frequency range between the frequencies set with = 32 ! and F 32 2, the degree of drooping changes

according to the magnitude of frequency.
« The error in drooping insensitive torque increases in the frequency range above the base frequency, and it is

therefore recommended that these functions be used at frequencies below the base frequency.
« During drooping control, the output frequency is not restricted by the maximum frequency (F H).

The change in frequency at the time of drooping can be calculated, as described below:

a) Gain by internal torque reference (Gain1)
If internal torque reference (%) = 0
Gain1 = (internal torque reference - dead band [ F 32 3 1)/ 100
Gain1 needs to be set at 0 or a positive number.

If internal torque reference (%) < 0
Gain1 = (internal torque reference + dead band [ F 32 3 )/ 100
Gain1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain2)

" <

| Frequency after acceleration | < Frequency 1 set with
Gain2=0

| Frequency after acceleration | > Frequency 2 set with
Gain2 = Drooping gain /100

If frequency 1 < | Frequency after acceleration | = Frequency 2
Drooping gain {(| Frequency after acceleration | — Frequency 1 ) }
X
100 (Frequency 2 — Frequency 1 [F 32 7])

Gain2 =

if E

| Frequency after acceleration | < Frequency 1 set with
Gain2 =0

If | Frequency after acceleration | > Frequency 1
Gain2 = Drooping gain /100

c) Drooping speed
Drooping speed = base frequency [II Note x Gain1 x Gain2
Note:|If the base frequency exceeds 100 Hz, count it as 100 Hz.
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6.16  Light-load high-speed operation function
F 328 | : Light-load high-speed operation | F 3 35 | : Switching load torque during

selection power running
: Light-load high-speed learning : Heavy-load torque during power
function running
: Automatic light-load high-speed : Heavy-load torque during
operation frequency constant-speed power running
F 33 !] : Light-load high-speed operation : Switching load torque during
switching lower limit frequency regenerative braking
: Light-load high-speed operation
load waiting time
: Light-load high-speed operation
load detection time
F 334 | : Light-load high-speed operation

heavy load detection time
= For details, refer to Instruction Manual (E6581327) specified in Section 6.42.

6.17 Braking function

: Creeping time 1 : Lowering torque bias multiplier
F 34 ] : Braking mode selection : Brake release time
: Load portion torque input : Creeping frequency
selection : Creeping time 2
: Hoisting torque bias input : Braking time learning function
’-- Function h

These parameters can be used as brake sequences for lifts and similar equipment.
To ensure smooth operation, the motor produces enough torque before the brake is released.

Title Function Adjustment range Default setting
FIqg Creeping time 1 8.00~250 sec. g
:Disabled
Coue . . {:Forward winding up -
Faq i Braking mode selection I

2 :Reverse winding up

J:Horizontal operation
[1:Disabled

{:VI/II (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

Load portion torque input

FIqeg selection Y:F 34 3 enabled Y

5:2-wire RS485 input enabled

5 :4-wire RS485 input enabled

7:Communications option input enabled

5 :Optional Al1 (differential current input)
F3u3 | oo REE P | 2sg-250% 100
F3HH Lowering torque bias multiplier O~ 100 % oo
F34s5 Brake release time 8.00~250 sec. 005
FI4E Creeping frequency F2HO~200 Hz 3.0
Faqd Creeping time2 0.00~250 sec. o0
FI4g Braking time learning function .’_'.:.Dlsabled o

{:Brake signal learning (0 after adjustment)
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W Starting procedure
At the run command, the inverter makes the motor produce the torque specified with parameter 5 3 4 3. As soon
as a torque output command is issued, a brake release request signal is put out through the brake output terminal.
Upon expiration of the brake release time set with £ 3 4 5, the motor starts to accelerate.

B Stopping procedure
At the stop command, the operation frequency is decreased to the creep frequency set with parameter ~ 3 4 5,
and put out the braking request after the creep time 1 set with 5 3 4 [. And then, the creep frequency is
maintained for the creep time set with £ 3 4 7. While the creep frequency is maintained, the brake release signal is
put out through the braking signal output terminal to apply the brake.

Creepinjg frequency

[OHUt]PU‘ frequency A Torque control Speed control
Z > >
ey Yy
& » >
Starting frequency =T / iTime [s]
— T
N——
Torque \ 7

™ Issue of torque command

- >)
Braking signal [ Braking request »
I~ Brake release request
Braking operation
RUN command
<> <+
T4
Ex.) When using the OUT1 terminal as the brake signal output terminal
Title Function Adjustment range Example of setting
F 30 Output terminal function selection 1 (OUT1) 0~255 &8

m Learning function [F 34 5]
Using this function, rough settings can be made automatically and also parameters = 345, F 34 Eand F 34 7
can be set automatically.
After the learning function is set, F 3 4 2 will be set automatically to & and F 34 3 to /. If necessary, fine
adjust the parameter setting manually.

[Learning operation]

Set parameter 5 34 & to { and enter an operation command to start learning. (The frequency and “£ 1! =" are

displayed alternately.)

Parameter ~ 3 4 3 (torque) is set, the brake release timing is calculated, and parameter ~ 3 4 5 (release time) is

set based on the calculation result. 7 3 4 5 is set automatically according to the motor constant calculated. At the

stop of operation, F 34 7 (creep time) are set.

Note1: Learning should be performed under light-load conditions.

Note2: For the braking functions, the pre-excitation time is automatically determined by the inverter from
motor-related constants.
When the VFAS1-2037PL is used in combination with a Toshiba 4P-3.7kW-60Hz-200V standard motor, the
preliminary excitation time is approximately 0.1 to 0.2 seconds.
Depending on the motor used, the preliminary excitation time may be prolonged.

Note3: When using braking functions, set parameter A ./ &' (automatic torque boost) to &' (voltage vector control +
auto-tuning 1) or set motor-related parameters = 4{J fto F 4 ! 3.

Note 4: If a counterweight is provided, a learning error may occur. If so, make an adjustment manually.

Note 5: Brake learning (£ 3 4 &= {) should be carried out for normal rotation if £ 34 / is setto { (forward
winding), or for reverse rotation if £ 34 { is set to & (reverse winding).
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B Torque bias function Reverse run
Using this function, the load can be started
smoothly, by the motor produces enough torque Forward run

for load portion before the brake is released,

Tension torque bias
as additional torque

Additional torque

>
[Selection of external signals] F3I42 (fixed direction) g//
RR/S4-CCA - 0~10V (0~250%) 2
Voltage signals RX-CCA - 0~x10V (-250~250%) 3
VI/II-CCA - 0~10V (0~250%)

Current signals VI/II-CCA — 4(0)~20mA (0~250%)

6.18  Acceleration/deceleration suspend function

: Acceleration/deceleration : Deceleration suspend frequency
suspend function [FJI53] : Deceleration suspend time

[FJI5T] : Acceleration suspend frequency

[FJ5 ] : Acceleration suspend time

II * Function

: Using these parameters, acceleration or deceleration can be suspended to let the motor run at a constant
: speed. There are two ways to suspend acceleration or deceleration: suspending it automatically by setting
: the suspend frequency and time using parameters, and suspending it by means of a signal from an
|

|

i

|

external control device.
These parameters are useful in starting and stopping transfer equipment, textile machines (winders), and

SO on.

[Parameter setting]

Title Function Adjustment range Setting value

{:Disabled
Fadg Acceleration/deceleration suspend function {:Parameter setting o

' :Terminal input
F3sh Acceleration suspend frequency O0.0~FH Hz 0.0
F35 1 Acceleration suspend time 0.0~ {000 sec. o0
F35c Deceleration suspend frequency O0.0~FH Hz 0.0
F353 Deceleration suspend time 0.0~ 0.0 sec. 8.0

Y

L]

Note1: The acceleration suspend frequency (5 3 5 £I') should not be set below the starting frequency (F

Note2: The deceleration suspend frequency (F 3 5 &) should not be set below the stop frequency (F &% J).

Note3: If the output frequency is lowered by a stall prevention function, the acceleration suspend function may be
activated.

).

1) To suspend acceleration or deceleration automatically
Set the desired frequency with F 35 or F 352 and the desired time with # 35 { or F 35 3, and then set
F3i45to {.
When the frequency set is reached, the motor stops accelerating or decelerating to rotate at a constant speed.

Output frequency [Hz]
»,
> » < » >
« > al » Time [s]
I5 1
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2) To suspend acceleration or deceleration by means of a signal from an external control device
Set £ [ for the desired external signal input terminal. As long as ON signals are inputted, the motor continues to
rotate at a constant speed.

Output frequency [Hz]

Ny,
>
Time [s]

Terminal board input

Ex.) When using the RR/S4 terminal as the acceleration/deceleration suspend terminal
Title Function Adjustment range Example of setting
‘1R Input terminal function selection 8 (RR/S4) oa~135 &0

| If the stall control function is activated during constant-speed rotation
The frequency drops momentarily as a result of stall control, but the time for which the frequency drops is included
in the suspend time.

Output frequency [Hz]

N,

= >

> Time [s]
Stall 353

F 35 { (Momentary acceleration (deceleration) suspend time) = (t1 + t2 + ts)

<
<

u Stall control
Refers to the inverter’s function of automatically changing the operation frequency when it detects an
overcurrent, overload or overvoltage. Using the following parameters, you can specify the way, the stall
control is performed for each kind of stall.
Overcurrent stall : F 5 { (Stall prevention level 1)
Overload stall  : 7L /7 (Electronic thermal protection characteristic selection)

Overvoltage stall : £ 35 (Overvoltage limit operation)

-

Note: Setting the frequency command at the same frequency as the acceleration suspend frequency (F 35 1)
disables the acceleration suspend function.
Similarly, setting the frequency command at the same frequency as the deceleration suspend frequency
(F 35 2) disables the deceleration suspend function.

6.19 Commercial power/inverter switching

: Commercial power/inverter switching output selection
F 355 | : Commercial power/inverter switching frequency

: Inverter-side switching waiting time

: Commercial power-side switching waiting time

F 358 | : Commercial power switching frequency holding time

* Function
These parameters are used to specify whether to send a switching signal to an external sequencer (such as
an MC) in the event that the inverter trips. The use of an input signal makes it possible to switch between
inverter operation and commercial power operation without stopping the motor.

NS ——

[Parameter setting]
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Title Function Adjustment range Default setting
{J:Disabled
Commercial power/inverter {:Automatic switching in the event of a trip
F354 P ' :Commercial power switching frequency setting o

switching output selection :Commercial power switching frequency setting +

automatic switching in the event of a trip [Note1]

Commercial power/inverter "

- ~0r
F355 switching frequency G-uihz [Note.3]
According to
Inverter-side switching model
=4 e
F356 waiting time e IUT LU SEC. = Refer to
page K-46.
Commercial power-side
I ] xRN o N N ] 1 pu
F3Ist switching waiting time OHO~ 10.00 sec. 0Ac
ial itchi
F358 Commercial power switching 010~ 1000 sec. 00

frequency holding time

Note1: For trips whose causes are displayed with 5 L, £F !, £ F 2 or £, switching is not done automatically.

Note2: Braking function £ 3 4 { doesn't operate.
Note3: Inverter with a model number ending with -WN, HN: 5§ 0.0 -WP: 5 0.0

[Timing chart (example)]

Commercial power switching frequency

holding time [ F 358 -
Commercial power/inverter switching frequency <> Detection time
355
Set frequency g
Inverter-side switching waiting
time | F 355
MC output for inverter operation |I
Commercial power/inverter switching output 1 ON ON
(P24-0UT1) Commercial power-side switching >
it i J N
MC output for commercial power operation waiting time
Commercial power/inverter switching output 2 ON )
(P24-0UT2) >
Commercial power switching signal (S3-CC) ON )
Operation standby signal (ST-CC) ON )
\
Commercial power switching signal S3-CC ON : Commercial power operation
Commercial power switching signal S3-CC OFF : Inverter operation
Note:If ST-CC is opened, switching cannot be operated normally.
Title Function Adjustment range Example of setting
F 354 | Commercial power/inverter switching output selection | &~3 Zor3
F 355 | Commercial power/inverter switching frequency | J~Li{ Hz Power supply frequency etc.
. . I According to model
=4 . £
F 3565 | Inverter-side switching waiting time o0~ 1000 sec. — Refer to page K-46.
F 35 7 | Commercial power-side switching waiting time | 8.4 8~ (0.0 0 sec. [
F 3585 | Commercial power switching frequency holding time | 4. { &~ (0.0 5 sec. 00
e
[ i i ; Mot o
F ¢ 17 | Input terminal function selection 7 (S3) o~135 (Commercial power switching)
HE
F {30 | Output terminal function selection 1 (OUT1) O~255 (Commercial power/inverter
switching output 1)
48
F {3 ! | Output terminal function selection 2 (OUT2) a~255 (Commercial power/inverter
switching output 2)
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__________________________________________________________ ~

- Warnlng -

+ When switching to commercial power, make sure that the direction in which the motor rotates when operated
on commercial power agrees with the forward direction when operated via the inverter.

« Do not select any option (F 3 { {=2)of F 3 ! { (reverse rotation prohibition selection) that prohibits forward
rotation. Or it becomes impossible to switch to commercial power, because the motor cannot rotate in the
forward direction.

\

,_________
——————————

6.20 PID control

: PID control switching F 353 : Process lower limit

: PID control feedback control signal selection : PID control waiting time

: Delay filter : PID output upper limit

: Proportional (P) gain : PID output lower limit

: Integral () gain F 372 ] : Process increasing rate

: PID deviation upper limit (speed type PID control)
F 355 ] : PID deviation lower limit : Process decreasing rate

[ F 35§ | : Differential (D) gain (speed type PID control)
F 35 7] : Process upper limit : PID output dead band
*Function

Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.

= For details, see instruction Manual(E6581329)specified in Section.

[Parameter setting]

Title Function Adjustment range Defgult
setting
£1:No PID control
{:Process type PID control
F35%9 PID control switching (temp./pressure, etc.) operation o
2:Speed type PID control
(potentiometer, etc.) operation
{i:Deviation input (no feedback input)
{:VI/Il (voltage/current input)
. ' :RR/S4 (potentiometer/voltage input)
[
T PID c?nlrol feedback control signal J:RX (voltage input) o
selection :Optional Al1 (differential current input)
5 :Optional Al2 (voltage/current input)
5 : PG feedback option
F35 ¢ Delay filter o.0~25.0 gl
F3E7 Proportional (P) gain o.01~ 1000 g0
F353 Integral (1) gain o.o0~i188.0 8,18
F35Y PID deviation upper limit LL~UL Hz "
F3E5 PID deviation lower limit L~ Hz *1
FIERE Differential (D) gain o.o0~255 o.oo
F357 Process upper limit L~ Hz |
F3EE Process lower limit Li~UL Hz I
FI3R5 PID control waiting time O~2400 sec o
F330 PID output upper limit Li~UL Hz *1
F31t PID output lower limit L~ Hz Ll
F372 Process increasing rate (speed type 0. ~500.0 0o
- PID control)
£33 Process decreasing rate (speed type 0. i~550.0 0o
- PID control)
3715 PID output dead band o~n0n o
*1 : Inverter with a model number ending with -WN,HN: 5 5.5 -WP: 5 5.0
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1) External connection

R
S
"l0o0O0
(1) Process value
DC:0~10V

RR/S4
CCA
Vi

——»()CCA

<

Pressure
transmitter

(2) Feedback value DC:4~20mA

2) Types of PID control interface

Process value (frequency) and feedback value can be combined as follows for the PID control of the VF-PS1.

(1)Process value(frequency setting)

(2) Feedback value

Frequency setting mode selection F 04/ F207

PID control feedback control signal selection

FIED

{:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

“{:Operation panel input enabled (including LED/LCD

option input)

5:2-wire RS485 communication input
5 :4-wire RS485 communication input
7:Communication option input
5 :Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
{:UP/DOWN frequency
{ {:Optional RP pulse input

{ £ :Optional high-speed pulse input

i

£ :Deviation input (no feedback input)
{:VI/Il (voltage/current input)

2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

4 :Optional Al1 (differential current input)
5 :Optional Al2 (voltage/current input)

& : PG feedback option

Note 1: About the setting of F/1J 4 and F 2 7: Do not select the same terminal that is used feedback

terminal.

Note 2: The voltage/current changeover of the analog input VI/Il and the option Al1 can be set by the parameter

FiOBorF il

F 08, FI05 O0:Voltage input (DC:0~10V)
1:current input (DC:4~20mA)
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3) Setting the PID control
In case of controlling the airflow, water flow and pressure, please set the parameter ~ 755 to
PID control operation)

{"(Process type

(1)Please set the parameter A [ [ (Acceleration time), o £ [ (deceleration time) to the suitable time for the system.
(2)Please set the following parameters to place limits to the setting value and the control value.

Placing a limit to the process value : The parameter F 35 7(Process upper limit), F 35 & (Process lower limit)
Placing a limit to the PID deviation : The parameter F 3 & 4 (PID deviation upper limit ), 5 35 5 (PID deviation
lower limit )

Placing a limit to the PID output : The parameter # 3 7 [ (PID output upper limit ), # 3 7 { (PID output lower limit )
Placing a limit to the output frequency : The parameter ! .. (Upper limit frequency ), L. L. (Lower limit frequency )

4) Adjust PID control gain
Adjust PID control gains according to the process value, the feedback input signal and the item to be controlled.
Here are the parameters used to adjust PID control gains.

Title Function Adjustment range Default setting
F36C Proportional (P) gain 0.0 1~180.0 o1
F363 Integral (I) gain 5.0 1~180.0 5.0
FIRE Differential (D) gain nnon~-255 oon

F 352 Proportional (P) gain
The proportional (P) gain set with f362 is the proportional (P) gain obtained by PID control.
A proportional (P) gain, a factor by which the deviation (difference between the process value and the feedback
value) is multiplied, is used to perform control in such a way as to make a correction in proportion to the deviation.
Although setting this gain high is effective in increasing the response speed, setting it excessively high may cause
an unstable operation, such as vibration.

Feedback value

/—— 4— Process value
High proportional gain £ 3 & & \
Low proportional gain £ 3 & 2

Fast response
Slow response

_> Time

F 35 3 Integral (1) gain
The integral (I) gain set with f363 is the integral () gain obtained by PID control.
The integral gain reduces the deviation remaining after proportional control to zero (offsetting of residual deviation).
Although setting this gain high is effective in reducing the residual deviation, setting it excessively high may cause
an unstable operation, such as vibration.

/‘ Low integral gain F 35 3
Feedback value l
4 Process value

N
T Residual deviation

High integral gain F 35 3

—Pp Time
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F 3£ 5 Differential (D) gain

The differential (D) gain set with f366 is the differential (D) gain obtained by PID control.
The differential gain increases the speed of response to rapid changes in deviation. If this gain is set excessively
high, a phenomenon in which the output frequency greatly fluctuates may occur.

Previous deviation-current deviation

Feedback value

A High differential gain

" t Low differential gain

_> Time

If one of input terminals is assigned input terminal function 52/53 (PID differentiation/integration reset), differential
and integral values are always 0 (zero) during the input terminal on.

5) Adjusting the analog command voltage and current
For items which can be adjusted by reference and feedback input, such as voltage/current input (VI/Il input),voltage
input (RR/S4 input) and voltage input (RX input), adjust scaling factor of the voltage/current if necessary.
When feedback signals are very low, the gain can be increased by this adjustment.

When VI/Il used as a voltage input terminal
(Default setting)

RIFZ

(80Hz)

F2oe

(OHz) 2V 10V
Felbt Foo3
20% 100%

When RR/S4 used as a voltage input terminal
(Default setting)

AuFZ

(80Hz)

Fa i

(OHz) OV 10V
Fo il Foic
0% 100%

When VI/Il used as a current input terminal
(F ! & needs to be set to 1)

ARIFZ
(80Hz)
Fooc
(OHz)  4mA 20mA
Feot Foo3
20% 100%

When RX used as a voltage input terminal
(Default setting)

Foig
(80Hz)
Faid
(OHz, ov 10V
Feib Fcig
0% 100%
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The characteristic of the feedback value can also be reversed by means of a signal from an external device.

Example: To use the S3 terminal as a PID normal/reverse characteristic switching signal input terminal

Title Function Adjustment range Default setting

5 Y (positive logic)

Fled Input terminal function selection7(S3) | &~ {3
e P (83) | &~ 134 5 5 (negative logic)

6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the control
system becomes stable, for example, after start-up.
The inverter ignores feedback input signals, carries out operation at the frequency determined by the value of
processing for the time specified by F 36 8 and enters the PID control mode after a lapse of the specified time.

6.21 Stop position control function

[Pt ] :Vifcontrol mode selection : Number of PG input pulses
: PID control switching : Selection of number of PG
: PID control feedback control input phases

signal selection : Simple positioning
: Proportional (P) gain completion range

= For details, see Instruction Manual (E6581319) specified in Section 6.42.

6.22  Setting motor constants

F400 | : Auto-tuning 1 : Motor rated rotational speed (motor nameplate)
Fyg : Slip frequency gain : Motor constant 1 (torque boost)
Fyg : Auto-tuning 2 : Motor constant 2 (no-load current)

F Y85 | : Motor rated capacity (motor nameplate) : Motor constant 3 (leak inductance)
F YOG | : Motor rated current (motor nameplate) : Motor constant 4 (rated slip)

When selecting automatic torque boost and vector control (i.e., when setting the parameter # = to &, 3, 4, Tor &.
By default, # & is setto i (v/f constant control)), be sure to set every parameter concerned in accordance with the
flowchart on the next page.

/A Warning

The inverter is tuned automatically (auto-tuning F 4 [ {1=2") when the inverter is started for the first time
after setup. During auto-tuning, which takes about 3 minutes from several seconds as each model, the
motor is energized, although it is standing still.

Prohibited

Provide cranes and hoists with sufficient circuit protection such as mechanical braking.
Without sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk
0 of machine stalling/falling.

Be sure to set every parameter concerned in accordance with the flowchart on the next page. Failure to
Mandatory | do this may cause the inverter not to control the motor properly, and therefore cause the motor not to
deliver the desired performance.
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Operation in automatic torque
boost mode or vector control
mode
(PE=2, 3,4, 1,8
Is the motor Toshiba standard
four-pole motor with the same
capacity rating as the inverter?
the motor cable 30m or les;
in length? *1
NO
Set the following parameters, as specified on the motor nameplate.
N ?meplt?te Title Setting range TOSHIBA 3,BHAS\E INDUCTION MOTOR
information RATED OUTPUT / 15 kW \4 PoLes | TYPE TIKK
Base frequency | | 25.0~500.0Hz 2 FORM FBKA21
Base frequency | , 50~3310 (200v) FRAME NO.  160L
voltage “tY |50~550 (400V) < :—l THERMAL CLASS B
Rated capacit RATED SPEED min' | RATING s1
pactty Funs|Ooi0~500.0kw PROTECTION or—
of motor
Motor rated BEARING LS. 631022
current Fung| oo i~2000A STANDARD JIS C 4210:2001 NO.  0sS. 620822
SERIAL NO.
Motor rated fun 100~ 0000 TOSHIBA INDUSTRIAL PRODUCTS MANUFACTURING CORPORATION
speed = min-1 ™ o077 MADE IN JAPAN
* *2: No problem even if the motor is not connected.
SetFyODaty *2 *3: It does not matter whether the motor is under load or no-load
(After execution, the setting returns conditions.
to J.) *4: As for models 200V-55kW or more and 400V-90kW or more,
{"and"F 4 !3"is set.

NO
£ £~ 3 is displayed.

The base frequency or the rated
rotational speed of the motor is
not set correctly. Check their
settings.

Enter the correct value for . .
or F4 [ 7, and then set
F4Y00 to o again.

——

The following parameters have
been calculated and set.
F 4 { ] Motor constant 1

# also"F Y !
= For details of each parameter,
see the next page.

*3
Is the motor actual
connected and in a
tandby state?

A 4

Make necessary settings, as
specified in (1) Setting auto-tuning.

Check the precautions to be taken whe
n setting the auto tuning parameter to
1, and if no problem is found, then set
FY08 to 2 and start operation.

!

End

Ent lor YES

£ n k2 is displayed.

*4
A

4

FY ! and F4 {2 have been

F 4 ! { Motor constant 2 Parameters £ 4 {{ and
F 4 {2 Motor constant 3 tuned to the motor connected. F 4 12 use the value
F Y ! 3 Motor constant 4 calculated automatically by the
A4
End End
*1:
Motor used Tuning required or not
Type No. of motor poles Capacity (Yes in flowchart: Tuning required, No: Tuning not required)
Toshiba 4p Same as the inverter capacity * Not required (tuned to factory defaults)
Different from the inverter capacity
standard - -
Other than 4P Same as the inverter capacity Required
motor er than Different from the inverter capacity q
Others

* When using a long cable (guide: 30m or over), be sure to make auto-tuning 1 (F

oo=2).
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(1) Setting auto-tuning
This auto tuning function allows you to set the motor constant easily, which needs to be set when operating in auto
torque boost mode or vector control mode (£ =2, 3, 4, 7Tor &).
There are two parameters (F 4 [ [J and F 4 [ & described below) for auto tuning. For the steps to be followed
when setting these parameters, see the flowchart on the previous page. This section provides an explanation of
Fullland FHOZ.
[Parameter setting]
Title Function Adjustment range Default setting

£:No auto-tuning

I:Initialize motor constant (I after execution)

2 :Continue operation continued after auto-tuning .
(& after execution)

J:Auto-tuning by input terminal signal({J after execution)

“:Motor constant auto calculation (£ after execution)

FHOO=1: Resets F4 {{I (motor constant 1), 4 { ! (motor constant 2), 5 4 {2 (motor constant 3) and
F 4 ! 3 (motor constant 4) to their factory default settings (constant of a Toshiba standard four-pole
motor with the same capacity as the inverter).

FY00=2: Makes the inverter tune the motor constant, considering how the motor is connected, when it is
started for the first time after this setting is made. Connect the motor to the inverter in advance when
selecting this setting.

F400=3: Makes the inverter only tune the motor constant, unlike F 4 5 J=2". Connect the motor to the inverter
in advance when selecting this setting.

This function operates when "ST" signal and "Auto-tuning" signal became active.
(Use this setting if the machine cannot be started as-is after tuning for some reason on the part of the
machine.)

FHO0=H: If you select this setting after entering the information indicated on the motor nameplate (L.  (base
frequency), u L. s (base frequency voltage), % {1 & (rated current of motor), F 4 7 (rated speed of
rotation of motor)), the inverter will calculate the motor constant and set the parameters F 4 {{}
through ~ 4 { 3 automatically.

There is no need to connect the motor when making this setting.

[Parameter setting]

FHOO Auto-tuning 1

Title Function Adjustment range Default setting
£ Disabled
Y02 Auto-tuning 2 1:Self-cooled motor o
' :Forced-air-cooled motor

Auto-tuning 2 refers to the function of adjusting the motor constant automatically, while estimating the increase in
the motor temperature.

If your inverter is equipped with a self-cooling fan (fan connected directly to the motor shaft), set £ 572 to /.
When using a motor with a cooling fan (forced air-cooling type), set F 43 2 to 2.

« Perform auto-tuning 2 along with auto-tuning 1.

« Perform auto-tuning when the motor is cold (temperature equal to the ambient temperature).

—_———— D

N
# Precautions on auto-tuning 1

(1) The inverter is tuned automatically (auto-tuning 1 £ 4 [ [1=2") when the inverter is started for the first
time after setup. During auto-tuning 1, which takes about 3 minutes from several seconds, the motor is
energized, although it is standing still. Noise may be produced by the motor during auto-tuning 1,
which, however, does not indicate that something is wrong with the inverter or the motor.

(2) Conduct auto-tuning 1 (F 4 I }=2") only after the motor has been connected and operation
completely stopped.

If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may
result in abnormal tuning.

(3) Usually, auto-tuning terminates into 3 minutes from several seconds as each model. If an error occurs,
however, the inverter trips (display £ £ ) and no motor constant is set. For these motors, perform
manual tuning using (2) described below.

(4) It may not be possible to tune automatically special motors such as high-speed motor or high-slip
motor. For these motors, perform manual tuning using (2) described below.

(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the result of insufficient motor torque during tuning could create the risk of
the machine stalling/failing.

(6) If auto-tuning is impossible or an auto-tuning error (£ £ ) is displayed, perform manual tuning with (2)
described below.

I
/
|
|
I
|
I
|
I
|
|
|
|
I
|
I
|
I
|
|
I
|
I
|
I
|
|
I
|
I
l # Precautions on vector control => Refer to Section 5.6,9).
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B Examples of setting the motor constants
a) Combination with a Toshiba standard motor (4P motor with the same capacity as the
inverter)
Inverter : VFAS1-2037PL
Motor  : 3.7KW-4P-60Hz

1) Set the V/f control mode selection P £ at 3 (Sensorless vector control).
2) Set the auto-tuning 1 (F 4 [/ J) at Z. (When the cable length is 30m or over.)

b) Combination with a standard motor other than the above Toshiba motor
Inverter : VFAS1-2037PL
Motor  : 2.2kW-2P-50Hz

1) Set the V/f control mode selection F & at 3 (Sensorless vector control).

2)Set il , ulw, FHOG, FHOE and F 4 7, as specified on the motor nameplate.
3) Set the auto-tuning 1(F 4 &) at 4.

4) Set the auto-tuning 1 (F 45 5) at 2.

(2) Setting sensorless vector control and manual independently
Setting motor constants
Perform all operations in the flowchart on the previous page. If the motor specifications are unknown, enter only the
motor capacity (F 4 {1 5) and set parameter F 4 J [J to 4. After that, run the motor and set other parameters with
the following explanation about parameter adjustments as a guide.
Setting motor parameters are necessary when Pt is set at 2, 3, 4, 7 or 8.

(1) Slip frequency gain 4 !
This parameter is to adjust the slippage of the motor.
Setting this parameter at a larger number can reduce the slippage of the motor. However, setting it at an
excessively large number may result in hunting, etc., and thus cause an unstable operation.

(2) Motor constant 1 £ & {{J (Torque boost) (Motor test reports may be useful.)
This parameter is to adjust the primary resistance of the motor. Setting this parameter at a larger value can
prevent the drop of the motor torque in low speed ranges due to a voltage drop. However, setting it at an
excessively large number may result in large current in low speed range and appearance of an overload trip, etc.

(3) Motor constant 2 £ & { { (No-load current) (Motor test reports may be useful.)
This parameter is to adjust the exciting inductance of the motor. The larger the set value, the more exciting current
can be increased. Note that specifying a too large value for the motor constant may cause hunting.

(4) Motor constant 3 F 4 {2 (Leak inductance) (Motor test reports may be useful.)
This parameter is to adjust the leakage inductance of the motor. The larger the set value, the larger torque the
motor can produce in high-speed ranges.

(5) Motor constant 4 F 4 { 3 (Rated slip)
This parameter is to adjust the secondary resistance of the motor. The amount of compensation for slip increases
with increase in this value.

(6) F 45T (Speed loop proportional gain)
This parameter is to adjust the gain responsive to speed. Specifying a large gain increases the speed of response,
but specifying an excessively large gain may result in the occurrence of hunting. If operation is unstable and
hunting occurs, operation can be stabilized in most cases by reducing the gain.

(7) F 4 & 2 (Moment of inertia of load)
This parameter is used to adjust the excess response speed. Specifying a large value reduces the amount of
overshoot at the completion of acceleration. So, specify a value appropriate to the actual moment of inertia of the
load.
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6.23  Increasing the motor output torque further in low speed range

: Exciting strengthening coefficient
: Stall prevention factor

The output torque of the motor can adjusted using the parameters described in 6.22 in most cases, but if a finer
adjustment is required, use these parameters.

[Parameter setting]

Title Function Adjustment range Default setting
FY {5 |Exciting strengthening coefficient | {55~ {38 % g
Y5 Stall prevention factor O~250 i

If the torque needs to be increased in low speed range (10Hz or less as a guide)

Perform auto-tuning according to the instructions in 6.22, and if the torque needs to be increased further in low
speed range, first increase the slip frequency gain (F % {J !) to a degree (80% or so as a guide) that hunting of the
motor does not occur. Then, increase motor constant 1 (F & { ) by 1.1 times the current value as a guide. If the
torque needs to be increased even further, increase the exciting current factor (F 4 {5) to a maximum of 130%.

F 4 !5 is a parameter that increases the magnetic flux of the motor at low speeds, so specifying a higher value for
F 4 15 increases the no-load current. If the no-load current exceeds the rated current, do not adjust this
parameter.

[If the motor stalls when operated at frequencies above the base frequency
Adjust F 4 {5 (stall prevention factor).
If a heavy load is applied momentarily (transiently), the motor may stall before the load current reaches the stall
prevention level (5 5 {1 {). In such a case, a motor stall may be avoided by reducing the value of F 4 {5
gradually.

F-42



TOSHIBA E6581301

6.24  Torque control
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.24.1 Torque command
: VIf control mode selection

"
<
N
()

: Torque command selection
: VI/Il input point 1 setting : VIl input point 1 rate
: VIIl input point 2 setting : VIIl input point 2 rate
: RR/S4 input point 1 setting : RR/S4 input point 1 rate
: RR/S4 input point 2 setting | F2 ! : RR/S4 input point 2 rate
: RX input point 1 setting

m
ny
=]

: RX input point 1 rate
: RX input point 2 setting : RX input point 2 rate

: Al2 input point 1 setting F Y2 ! | : Torque reference filter

il
nul|ry
Muf|Py| My
~|[=~[[C3

: Al2 input point 2 setting F Y455 | : Torque reference polarity selection
: Prohibition of rotation in any direction other than the specified one (F or R)

-

b o
| [ | [P P | P | P [P (o Pu
[ 1 (NN (VU W] DR § PR | DR | DY | | e
Wn||wn||C3| (00| (G| |an||Mu| (G| (w

: Opelation panel torque command
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.24.2 Speed limits _in torque control mode

: Forward speed limit input selection : Speed limit (torque=0) center value
: Forward speed limit input level reference selection n
: Reverse speed limit input selection : Speed limit (torque=0) center value

F Y28 : Reverse speed limit input level : Speed limit (torque=0) band

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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6.24.3 Selection of tension torque bias input and load sharing gain_input

Load sharing gain
Tension torque bias

[Parameter setting]

Torque command

Title

Function

Adjustment range

Default setting

FH23

Tension torque bias input
selection

£ :Disabled

{:VI/Il (voltage/current input)

2':RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

“:Operation panel input enabled (including
LED/LCD option input)

£ :2-wire RS485 input enabled

& :4-wire RS485 input enabled

7:Communication option input enabled

£ :Optional Al1 (Differential current input)

£

il

-
¥l
-

Control panel tension torque bias

-250~250%

[

F

yad

Load sharing gain selection

{J:Disabled
{:VI/Il (voltage/current input)
':RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including
LED/LCD option input)
5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
& :Optional Al1 (Differential current input)

F

128

Control panel load sharing gain

0~250%

[Selection of external signals]

RR/S4-CCA - 0~10V

Voltage signals RX-CCA - 0~+10V

Current signals

VI/II-CCA - 0~10V

VI/II-CCA - 4(0)20m

FyZ3, Fyuod
(0~250%) 2
(-250~250%) 3
(0~250%) f
(0~250%) !
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6.25 Torque limit

6.25.1 Torque limit switching

F 440 | : Power running torque limit 1 : Power running torque limit 3
selection level

FY4Y !| : Power running torque limit 1 : Regenerative braking torque
level limit 3 level

F 4472 | : Regenerative braking torque : Power running torque limit 4
limit 1 selection level

: Regenerative braking torque :
limit 1 level

: Power running torque limit 2 :
level

: Regenerative braking torque
limit 2 level

Regenerative braking torque
limit 4 level

Constant output zone torque
limit selection

N
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
/

¢ Function
This function is to decrease or increase the output frequency according to the loading condition when the
motor torque reaches the limit level. Setting a torque limit parameter at 250% means “Invalid.”
With this function, you can also select from between limiting the constant output or limiting the constant
torque in the constant output zone.
This function is not operate when the parameter P & ={J, {,5 setting.

,_________§

B Setting methods
(1) When setting limits to torque, use internal parameters (Torque limits can also be set with an external control
device.)

Positive torque
A

+250% torque

o (=01

Fy43 —_— ,‘—75 (=0

Power | S~ e Fuguy=

Regenerative running
.
Reverse run Forward?un
€ Power Regenerative
running

-250% torque

Negative torque

With the parameter F 4 5 4, you can select the item that is limited in the constant output zone (somewhat weak
magnetic field) from between constant output (F 4 5§ Y={7: default setting) and constant torque (F 4 5 4= {).
When you select the constant torque limit option, you should preferably select the output voltage limit option

(F 30 1=3) with the parameter F 3 I 7 (base frequency voltage selection).

Torque limits can be set with the parameters F 54 {and F 44 5.
[Setting of power running torque]
F 440 (Power running torque limit 1 selection)
F 44 { (Power running torque limit 1)
[Setting of regenerative torque]
F 442 (Regenerative braking torque limit 1 selection) : Setat 4 (F 44 3)
F 44 3 (Regenerative braking torque limit 1) : Set a desirable torque limit level.

:Setat ¥ (FHY4Y 1)
: Set a desirable torque limit level.
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[Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
2 :RR/S4 (potentiometer/voltage
Fu4n Power running torque limit 1 selection input) H
3:RX (voltage input)
HF MY
FHY Power running torque limit 1 level O0.0~245.9 % 2 58.0 %:Disabled 2500 %
{:VI/Il (voltage/current input)
Fyyp SReelg;r;;:ative braking torque limit 1 E';Eﬁ’;‘ (potentiometer/voltage u
3:RX (voltage input)
H:F443
Fy43 Regenerative braking torque limit 1 level | f.0~24 5.5 % 25 5.5 %:Disabled 2500 %
Fycy Constant output zone torque limit I . Constant output limit .
! selection { : Constant torque limit Y

Power running torque limit 1 — F 44 {
Power running torque limit 2 — F 4 4 4
Power running torque limit 3 — F 44 5
Power running torque limit4 — F 44 &

Using parameters, four different torque limits can be set for each operating status: power running and
regenerative braking. Refer to Section 7.2.1 for the setting for switching from the terminal board.

Regenerative braking torque limit 1 — F 4 4 3
Regenerative braking torque limit2 — F 445
Regenerative braking torque limit 3 — F 4+ 7
Regenerative braking torque limit 4 — £ 4 4 5

Note:If the value set with 7 57 { (stall prevention level) is smaller than the torque limit, then the value set with
FELD ! acts as the torque limit.

(2) When setting limits to torque, using external signals

Positive torque

A +250% torque
4
1 v
v Power
Regenerative running
Reverse run Power Regenerative —
running A

-250% torque

Negative torque

The torque limits can be changed arbitrarily by means of external signals.

[Selection of external signals]

Voltage signals

Current signals

FHyp Fyyz

RR/S4 -CCA-0~10V
RX-CCA - 0~x10V
VI/II-CCA - 0~10V

VI/NII-CCA - 4(0)~20mA

pu

C

3

Il
1

————————————
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RR/S4 -CCA, VI/II-CCA

1
1
1
1
1
1
1
+100% i 100%
Torque produced ! Torque produced
! b t
by motor ; y motor
-10V 0% : 0
ov 10V b e,
1
! VI/II-CCA
|
-100% i
i 100%
: Torque produced
i by motor
; 0
i 4mA 20mA
[Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
£':RR/S4 (potentiometer/voltage
FHYD Power running torque limit 1 selection input) Y
3:RX (voltage input)
HiFHMY

{:VI/Il (voltage/current input)

2 :RR/S4 (potentiometer/voltage
input) Y

3:RX (voltage input)

Y:F443

Regenerative braking torque limit 1
selection

In torque control mode, the values set with these parameters limit torque command values.

6.25.2 Torque limit mode selection at acceleration/deceleration
m Acceleration/deceleration operation after torque limit

"~ \
| oFunction !
: Using this function in combination with the mechanical brake of the lifting gear (such as a crane or hoist) :
: makes it possible to minimize the delay before the brake starts working, and thus prevents the load from :
| falling because of a decrease in torque. |
: Moreover, it improves the motor’s response during inching operation and keeps the load from sliding down. :
M, )
[Parameter setting]

Title Function Adjustment range Default setting

Fusg : Acceleration/deceleration operation after & ?cii?;;ilg:l/deceleration o

torque limit

{: In sync with min. time

(1) F 45 {=0 (In sync with acceleration/deceleration)
The increase in operation frequency is inhibited by the activation of the torque limit function. In this control mode,
therefore, the actual speed is always kept in sync with the operation frequency. The operation frequency restarts
to increase when torque decreases as a result of the release of the mechanical brake, so the time required for the
specified speed to be reached is the sum of the delay in operation of the mechanical brake and the acceleration
time.
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Operation frequency

Frequency [HZ] A ¢ e torque limit function
is not activated YA
T Actual speed
P N
Time [s]
Torque [N'm] A
Torque limit level
; A
>
A ON OFF Time [s]
Mechanical brake (released)
>
Time [s]

(2) FH5 = {(In sync with min. time)
The operation frequency keeps increasing, even if the torque limit function is activated.
In this control mode, the actual speed is kept in sync with the operation frequency, while torque is held at a limit
level when it decreases as a result of the release of the mechanical brake. The use of this function prevents the
load from failing and improves the motor’s response during inching operation.

Frequency [Hz] A

Operation frequency ﬁ
\ Actual speed
/ (Acceleration rates vary depending
on the torque limit level.)

P H y,

>

Time [s]

Torque [N-m] A - Torque is held at a limit level even

Torque limit level a after the mechanical brake is released.
( H A
>
A Time [s
. ON OFF me el
Mechanical brake
(released) N
>
Time [s]
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6.26  Stall prevention function

6.26.1 Power running stall continuous trip _detection time

: Power running stall continuous trip detection time

4
: « Function

: A function for preventing lifting gear from failing accidentally. If the stall prevention function is activated in
I succession, the inverter judges that the motor has stalled and trips.

|

[Parameter setting]

Title Function Adjustment range Default setting
FH5¢2 Power running stall continuous trip detection time 0.0~ 1.0 sec. o0
Output frequency [Hz]
“0E" trip
Time [s]
Output current [%]
FED !
> Time [s]
less than Fus?2
Fuge

6.26.2 Regenerative braking stall prevention mode selection

F 45 37 | : Regenerative braking stall prevention mode selection

14 \
: « Function '
: A function for preventing lifting gear from stopping in the wrong position. Only the function of preventing a :
| stall by maintaining the current constant during regenerative braking (deceleration stop) is deactivated. :
e )
[Parameter setting]
Title Function Adjustment range Default setting
Fycy Regenerative braking stall prevention | :Stall during regenerative braking -
! mode selection {:Not stall during regenerative braking Y
6.26.3 Stall prevention control switching
F 4§48 | : stall prevention control switching
25 \
I+ Function |
: The operation of the stall prevention control can be switched. Set 45 5={ when the overvoltage trip etc. are :
| lisplayed when acceleration and the deceleration are switched. |
: This parameter is effective at only V/f control mode(” £ =0,1,5). :
N e 7
[Parameter setting]
Title Function Adjustment range Default setting

: Stall prevention control .
L

F Stall prevention control switchin
F468 P 9 : Stall prevention control 2

-~ L3
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6.27

Current and speed control adjustment

6.27.1

Current and speed control gain

FYSH M FYEL | : Current and speed control gain

= For details, refer to Instruction Manual (E6581333) specified in Section 6.42.

6.27.2 Prevention of motor current oscillation at light load

[ £45 7 |: Motor oscillation control

4

|
|
|
|
|
|
|
\

* Function

When a motor is in unstable with light load, this parameter can change the motor gain to make motor
and check the motor condition. Please set & to 3 in case motor
needs more stable condition. This parameter is effective only in V/F control mode (F £ ={J, {,5)

condition stable. Firstset F 45 7 =

[Parameter setting]

‘
1

Title

Function

Adjustment range

Default setting

FHET

Motor oscillation control

0:Disabled

1:Enabled(Low gain)
2:Enabled(Middle gain)
3:Enabled(High gain)

rn
(%)

6.27.3 Max output voltage modulation rate

F 495 | : Max output voltage modulation rate

(
|
|
|
|
|

* Function

In the case that Inverter output voltage drops and output current exceeds motor rating current at the frequency
higher than base frequency, Change this parameter setting and check whether the output current is reduced.

[Parameter setting]

Title Function Adjustment range Default setting
0:Standard
. 1:100%
FH85 Max output voltage modulation rate 2:102.5% g
3:105%
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6.28

Fine adjustment of frequency setting signal

6.29

: VI/l input bias : RX input gain
: VI/Il input gain : Optional Al1 input bias
FY 72 ] : RR/S4 input bias : Optional Al1 input gain
: RR/S4 input gain : Optional Al2 input bias
£4 74| : RX input bias : Optional Al2 input gain
I’ ——————————————————————————————————————————————————————————— \I
: * Function :
: These parameters are used to fine adjust the relation between the frequency setting signal input through |
: the analog input terminal and the output frequency. :
| Use these parameters to make fine adjustments after making rough adjustments using the parameters :
| OFAO~F2I L !
\ ’

The figure below shows the characteristic of the frequency setting signal input through the analog input terminal and

that of the output frequency.
Large x4

=4

Output frequency [Hz]

Maximum frequency —---------------S-5~----
Small

Large ! Factory default setting
Fy10 F412 !
Fulv, Fy15 !
Fu1 i
|
Small ; -
0 . -
0% 100%
ov 10vdce
4mA 20mAdc

Frequency setting signal (Analog input terminal)

[Bias adjustment of analog input terminals (F % 70, F4 12, FY T4, FH TR, FHT8)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a certain amount
of voltage is applied to the analog input terminals.
To reduce leeway, decrease the bias of the analog terminal in use.
Note that specifying a too large value may cause an output frequency to be output, even though the operation
frequency is 0 (zero) Hz.

T1Gain adjustment of analog input terminals (F 5 7 {, F4 73, FY 15, F4 77, F415)
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum frequency, even
though the voltage and current to the analog input terminals are below the maximum levels.
To make an adjustment so that the frequency reaches its peak value at the maximum voltage and current, decrease
the gain of the analog terminal in use.
Note that specifying a too small value may cause the operation frequency not to reach the maximum frequency,
even though the maximum voltage and current are applied.

Operating a synchronous motor

[ FYG8 ][ F499 ] : PM motor constant 1

[FEYHE |, [ FEY ! ] : Step-out detection current level/ detection time
This parameter is used only when the inverter is used with a synchronous motor. If you intend to use your inverter
with a synchronous motor, contact us at the your supplier.
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6.30 Acceleration/deceleration 2

6.30.1 Setting acceleration/deceleration patterns and switching
acceleration/deceleration patterns 1, 2, 3 and 4

: Acceleration time 2 : Deceleration S-pattern upper limit adjustment
: Deceleration time 2 F5 0| : Acceleration time 3

: Acceleration/deceleration 1 pattern F§ 11| :Deceleration time 3

: Acceleration/deceleration 2 pattern F§ 12| : Acceleration/deceleration 3 pattern

: Panel acceleration/deceleration selection F§ 13| : Acceleration/deceleration switching frequency 2
: Acceleration/deceleration switching frequency 1 : Acceleration time 4

: Acceleration S-pattern lower limit adjustment : Deceleration time 4

: Acceleration S-pattern upper limit adjustment : Acceleration/deceleration 4 pattern

: Deceleration S-pattern lower limit adjustment : Acceleration/deceleration switching frequency 3

I \
|+ Function !
: Four acceleration times and four deceleration times can be specified individually. The selection/switching :
: mode can be selected from the following 3 options: :
| 1) Selection by means of parameters |
: 2) Switching by means of frequencies :
|‘ 3) Switching by means of terminals :
L p—— 7
[Parameter setting]

Title Function Adjustment range Default setting
FEOO Acceleration time 2 . {[Note]~& 5 {1 [ sec. According to model
=T Deceleration time 2 4. {[Note]~5 & [ [l sec. According to model

{:Acceleration/deceleration 1
Panel acceleration/deceleration Z': Acceleration/deceleration 2
F50H ) . . !
selection 3 Acceleration/deceleration 3
H: Acceleration/deceleration 4
50 Acceleration time 3 4. {[Note]~5 & [ [l sec. According to model
Foil Deceleration time 3 0. {[Note]~& 0 0 [ sec. According to model
F5 M Acceleration time 4 . {[Note]~& 5 {1 [T sec. According to model
F51!5 Deceleration time 4 0. {[Note]~& 0 0 [ sec. According to model

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting
of the parameter £ & 7 (default setting).
= For details, refer to Section 5.20.

1) Selection using parameters

Output frequency [Hz]

0
Fgng: ’ Time [s]
CCrig=2 < > < > i
FavEEe F500 F5a1 Time s]
T = < » < » i
}'Lu_th 3 FS /0 FS 11 Time [s]
CCrL— < > < N )
T 51_15 1 Fo 4 Foic Time [s]

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2, 3 and 4can be
selected by changing the setting of the F 5 J 4.
Enabled if £ /7 o= ! (operation panel input enabled).

F-52



TOSHIBA

E6581301
2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies
Title Function Adjustment range Default setting
F505 Acceleration/deceleration switching frequency 1 O0.0~FH Hz o0
F5 13 Acceleration/deceleration switching frequency 2 O.0~FH Hz o0
FSi7 Acceleration/deceleration switching frequency 3 O.0~F H Hz o0

Note:Regardless of the sequence of input of frequencies, acc/dec times are switched from 1 to 2 at the lowest
frequency, from 2 to 3 at the middle frequency and from 3 to 4 at the highest frequency. (For example, if the
frequency set with £ 5 J 5 is higher than that set with 7 5 { 3, the acc/dec time 1 is selected in the
frequency range below the F 5 { J-set frequency, while the acc/dec time 2 is selected in the frequency range
ofthe F 5 ! 3-set frequency to the F 5 [J 5-set frequency.)

Output frequency [Hz]

Set frequency

FS5 17

SR

0 leple »le »le > < »le »le RPN

1 @ ®) (4) (@) 7) (8

Time [s]

(6)

(1) Acceleration at the gradient corresponding to
acceleration time AL [
(2) Acceleration at the gradient corresponding to

(5) Deceleration at the gradient corresponding to
deceleration time F 5 {5
(6) Deceleration at the gradient corresponding to

acceleration time F 5

(3) Acceleration at the gradient corresponding to
acceleration time £ 5 ([

(4) Acceleration at the gradient corresponding to
acceleration time £ 5 /Y

deceleration time F 5 ¢ {

(7) Deceleration at the gradient corresponding to
deceleration time F 51 {

(8) Deceleration at the gradient corresponding to
deceleration time o £

3) Switching using external terminals - Switching the acceleration/deceleration time via external terminals

Output frequency [Hz]

Time [s]

()

Acceleration/deceleration
switching signal 1

Acceleration/deceleration
switching signal 2

(1) Acceleration at the gradient corresponding (5) Deceleration at the gradient corresponding
to acceleration time A L to deceleration time £ 5 {5

(2) Acceleration at the gradient corresponding (6) Deceleration at the gradient corresponding
to acceleration time £ 5 [} to deceleration time F 5 { {

(3) Acceleration at the gradient corresponding (7) Deceleration at the gradient corresponding
to acceleration time £ 5 {J to deceleration time F 57 {

(4) Acceleration at the gradient corresponding (8) Deceleration at the gradient corresponding
to acceleration time £ 5 {4 to deceleration time o £ £
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B Setting parameters
a) Operating method: Terminal input

Set the command mode selection £ /71 d to [.

b) Use the S2 and S3 terminals for switching. (Instead, other terminals may be used.)

S2: Acceleration/deceleration switching signal 1
S3: Acceleration/deceleration switching signal 2

Title Function

Adjustment range

Example of setting

Fiid

o

Input terminal function selection 6 (S2)

O~135

' 4 (Acceleration/deceleration
switching signal 1)

Fii Input terminal function selection 7 (S3)

O~135

2 & (Acceleration/deceleration
switching signal 2)

B Acceleration/deceleration pattern

Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1, 2, 3 and 4

parameters.
1) Straight acceleration/deceleration
2) S-pattern acceleration/deceleration 1
3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Default setting
F5Oc2 Acceleration/deceleration 1 pattern | [:Straight, {:S-pattern 1, 2:S-pattern 2 0
F503 Acceleration/deceleration 2 pattern | [J:Straight, {:S-pattern 1, &:S-pattern 2 [

Acceleration S-pattern lower limit
C ] ._C o, o
ccr Acceleration S-pattern upper limit 0~50 % ‘A
Tau adjustment wmade -
Deceleration S-pattern lower limit
I ._Cro, o
F508 adjustment O~50% i
Deceleration S-pattern upper limit
cCcn F._C o o
F503 adjustment b-50% -
F5iZ2 Acceleration/deceleration 3 pattern | {7:Straight, {:S-pattern 1, &':S-pattern 2 0
F5 15 Acceleration/deceleration 4 pattern | [:Straight, {:S-pattern 1, &:S-pattern 2 o

1) Straight acceleration/deceleration
A general acceleration/deceleration pattern.
This pattern can usually be used.

Output frequency [Hz] A

Maximum frequency m

>

2) S-pattern acceleration/deceleration 1

[dET]

‘ " Time [s]

Select this pattern to accelerate/decelerate the motor rapidly to a high-speed region with an output frequency of
60Hz or more or to minimize the shocks applied during acceleration/deceleration. This pattern is suitable for

conveyer machines.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency “| " _ _: ___________ Maximum frequency |, _ _ _ _ _ _ _ ____ :_ __
! ; : !
Set frequency : | Set frequency | :
[} ] ] [}
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
0 ) 0 }
Il ol T T
7*( [ ?) Time [s] ‘ﬁ [dEC] R Time [s]
Actual acceleration time. Actual deceleration time.
ACL | *x[F50E]% CC)x[F507 [GEC ] x[FEggl% [HEC]1x[ESOE]%

n

UBoth the S-pattern lower-limit setting (F 5 £/ 5, F 5 {1 §) and the S-pattern upper limit setting (F 5 7,

F 510 9) affect all acceleration/deceleration pattern

settings.
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3) S-pattern acceleration/deceleration 2
Select this pattern to obtain slow acceleration in a demagnetizing region with a small motor acceleration torque.
This pattern is suitable for high-speed spindle operation.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency A Maximum frequency A
s [-=sIIiT e -
Set frequency / Set frequency \
Base frequency Base frequency
0K > > 0 < >>
) . Time [5 5 ?| Time (5]
Actual acceleration time Actual deceleration time

6.31 Pattern operation

: Pattern operation selection

: Pattern operation mode

[FG522 [ F53 !] : Number of repetitions of pattern group 1, 2
[F523 M F5380] : Pattern group 1 selection 1~8

[F532 M F539] : Pattern group 2 selection 1~8

[FSYO M F55Y4] : Speed 1~15 operation time

* Function
These parameters allow you to combine a maximum of 30 operation frequencies, operation time and
acceleration/deceleration time (15 combinations of parameters x 2 patterns) for automatic pattern operation
by means of the terminal board.

,________

[Parameter setting]

Title Function Adjustment range Default setting
I:Disabled,
F520 Pattern operation selection {:Enabled (setting in seconds) o

£ :Enabled (setting in minutes)
{1 :Pattern operation reset when
system stops operation

Fg2 ! Pattern operation mode {:Pattern operation continued 0
even after system stops
operation
F522 Number of repetitions of pattern group 1| {~Z' 54, 25 5:Successive {
F523~F535 | Pattern group 1 selection 1~8 :Skip, {~ {5 1]
F531! Number of repetitions of pattern group 2| {~Z 54, 25 5:Successive {
F537~F535 | Pattern group 2 selection 1~8 &:Skip, I~ {5 o
0. {~5 000 (The unit depends
on the setting of F 57 .)
FE40~F55Y4 | Speed 1~15 operation time & 0 0 0:Infinite (depends on 5.0
the stop trigger
entered)

* Forward/reverse, acc/dec time 1, 2, V/f 1, 2 can be set with £ 5 5 J~F 5 75 (Preset speed operation frequency
1~15 operation modes). = For details, refer to Section 5.12.
Note:When the function of auto-restart is active, the time spent for speed search is added to the operation time set
for pattern operation. Consequently, the effective operation time sometimes becomes shorter than the settled
operation time.
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<Basic operating>

Step Setting Parameter
1 | Set the pattern operation selection F 52 0=0 (Disabled)
parameter at “Enabled.” { (Pattern operation enabled, setting in seconds)
Z (Pattern operation enabled, setting in minutes)
2 Set all necessary operation frequencies. Sr i~5-7 (Preset speed operation frequencies 1~7)
In addition, set frequencies for preset F 28 1~F 254 (Preset speed operation frequencies 8~15)
speed operation. FLREO (Preset speed operation mode selection)
FSER !~F5 75 (Preset speed operation frequency 1~15
operation mode)
3 | Set the required operation time at each of | F 54 [J~F 554 (Operating time at each speed)
the set operation frequencies. Using
F 5210, select the unit of time to be set
(second or minute).
4 Set the sequence of each speed.
This sequence following three methods.
(1) Select a run/stop operation from the — F 57 (=0 (Patterned operation canceled during stop)
pattern operation mode. * Pattern operation is reset by stop/switching
operation before operating restarts.
= { (Patterned operation continued during stop)
* Pattern operation is started by stop/switching
operation. The system stops temporarily on
completion of every routine, then proceeds to the
next routine.
(2) Select a pattern group, and then set >F5272 (Number of repetitions of pattern group
the sequence of each speed. 1)
F 52 3~F 530 (Pattern group 1 selection 1~8)
FL3! (Number of repetitions of pattern group
(3) According to the required parameter 2)
group, select pattern operation F 5 32~F5 35 (Pattern group 2 selection 1~8)
selection 1 or 2 from input terminal - F {{{~F I25=38, 35 (Pattern operation selection 1)
function selection & { { fto F {(25. =4[, 4 ! (Pattern operation selection 2)
Selecting pattern operation =47, 4 3 (Pattern operation
continuation signals makes it possible continuation signal)
to select a start/stop method. =44, 45 (Pattern operation trigger
signal)
5 Monitor displayed during pattern operation
Specify the pattern operation monitor item (5 5 to & ) that you want to display as a status monitor item
(F 7 ¢ !toF 7 !F) This setting makes the inverter display the pattern operating status.
Condition Marking Specification
P (A): Number of the pattern group
Pattern and pattern group (A)(B) | (B): Number of the pattern
Pattern group — remaining 123 Indicates that pattern operation has been
number of repetitions nres performed 123 times.
Operation preset speed ol Frequency reference with preset speed 1 data.
Remaining time of the current 234 Curren? patTern 'is finisheld iln .1234 sec.
. Operation time is set for infinity or the system
pattern operation ---- . L
is waiting for the next step command.
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W Pattern operation switching output (output terminal function: 35, 3 7)
If the pattern operation switching output function is selected (activated), a signal is put out on completion of all the
predetermined patterns of operation. When there is no operation command left to be entered or the pattern
operation selection signal changes, the output terminals are turned off.

Terminal Title Function Adjustment Example of setting
symbol range
an Output terminal - 3 & (Pattern operation finished — ON signal)
ouT F 38 finction selection 1 4-255 or
3 7 (Pattern operation finished — OFF signal)

Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.

Note: ePattern operation groups should be selected by terminal input.

If no signal is put out from any pattern operation signal (all terminals are turned off), or after the pattern
operation is completed, the system returns to the normal operation mode.

*When two or more pattern group numbers are entered simultaneously, the pattern group operations are
performed in ascending order and automatically switched to one another. In this case, it may take about
0.06 seconds to search for each pattern.

« Do not turn on the operation signal in 10 ms after turning on pattern operation selections 1 and 2 when the
machine is at rest. Or the normal operation frequency may be output.

Pattern run operation

: Pattern group 1 in operation

Mm@ : Pattern group 2 in operation
Pattern operation input 1 (S1-CC) ON P " i
<Parameter setting>
Pattern operation input 2 (S2-CC) ON F ! {5=3F (Pattern operation selection 1)
F ! 15=4{ (Pattern operation selection 2)

6.32 Preset speed mode

[ FS568 M F5 75 | : Preset speed operation modes

= For more details, refer to Section 5.12.
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6.33

Protection functions

6.33.1 _Setting of stall prevention level

: Stall prevention level

/A Warning

O

« Do not set the stall prevention level (F 5 I !) extremely low.
If the stall prevention level parameter (F 5 i /) is set at or below the no-load current of the motor, the stall
preventive function will be always active and increase the frequency when it judges that regenerative

Prohibited braking is taking place.

[

Do not set the stall prevention level parameter (F & ) below 30% under normal use conditions.

\
* Function :
This parameter reduces the output frequency by activating a current stall prevention function against a :
current exceeding the £ 5[ {-specified level. |

|

[Parameter setting]

Title Function Adjustment range Default setting

FEO ! Stall prevention level O~ 154 %, {5 5:Deactivated 50

[Display during the alarm [ []
During an £ alarm status, (that is, when there is a current flow in excess of the stall prevention level), the output
frequency changes. At the same time, to the left of this value, “L " is displayed flashing on and off.

Example of display

6.33.2 Inverter trip record retention

: Inverter trip record retention selection

* Function

|
|
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that has :
thus been stored into memory can be displayed, even after power has been reset. :

!

[Parameter setting]

Title Function Adjustment range Default setting

:Clear when power is turned off.

FELOZ | Inverter trip record retention selection | = . .
/:Retain even after power is turned off.

1]
u

uF

Up to four sets of latest trip records displayed in status monitor mode can be stored into memory.
Data (current, voltage, etc.) displayed in status monitor mode when the inverter is tripped is cleared when power
is turned off.

low of operation when F 5 [ 2= {
Operation panel | | Retention of failure | | Ready for normal
_*¥| (terminal) reset records is also canceled. operation
\| Power supply reset |_> Turn on pqwer again Trip again'
Fault display Fault display
FL not active FL active

If the cause of tripping or that of
another failure is not yet removed.
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Be sure to select this setting if the main power supply is turned on and off endlessly for reasons of sequence, as
shown below, in the event the control power supply backup device fails or not connected.

In case of
3 ¢ - 200~240V
-50/60Hz

Control power supply
backup device (option)

<Example of a situation in which the main power supply is turned on and off endlessly>

In the example of connection shown above, if the control power supply 4backup device (optional) fails or not
connected and becomes incapable of supplying control power, control power is supplied from the inverter’'s main
circuit and operation is continued without interruption. If the inverter is tripped under these circumstances because of
a ground fault or overcurrent :

(1) The FL relay is triggered and the main power supply is shut off by the MC.

(2) As a result of shutoff by the MC, the voltage in the inverter’s main circuit and control circuit drop.
{
(3) As a result of a drop in control voltage, the FL relay recovers from a trip.
{
(4) The release of the FL relay turns the MC back on.
{
(5) Operation is restarted and if the problem causing the inverter to be tripped is not eliminated, the inverter is tripped
again, the situation in (1) arises again, and thus the above cycle of operation is repeated endlessly.

6.33.3 Emergency stop
: Emergency stop
: Emergency DC braking control time

et ittty
: * Function

| Emergency stop mode can be selected. At emergency stop, a trip message (“£ ) is displayed. FL relay can

: be deactivated using the output function selection.

|

1) Emergency stop by terminal operation
Emergency stop can be performed with the a or b-contact. Assign the emergency stop function to a terminal as
described below, and select a stop mode.

Input terminal Input terminal

CcC cC

2) Emergency stop
F 5D 3= !: The motor is brought to a stop within the time specified with o £ [
F £ 3=2: DC braking is performed at the current specified with & 25  (DC braking current) for the time
specified with £ 5 [ % (emergency DC braking control time).
F 50 3=3: The motor is brought to a stop within the time specified with 5 {5 (deceleration time 4).
Use this setting to bring the motor to a stop within time different from the normal
deceleration time specified with o £ .
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3) Selecting the operation of the FL relay
Using the output terminal selection parameter, you can specify whether or not to operate the FL relay.
F {372 (output terminal selection 3) = {[J (default): Operates the FL relay in the event of an emergency stop.
F {32 (output terminal selection 3) = { 3 4: Does not operate the FL relay in the event of an emergency stop.
[Parameter setting]
Title Function Adjustment range Default setting

J:Coast stop
{:Deceleration stop

F &3 | Emergency stop Z:Emergency DC braking o
3 :Deceleration stop (deceleration
4)

F &4 | Emergency DC braking control time 0.0~ 0.0 sec. .0

F 25 { | DC braking current O~ 100 % 540

(Example of terminal assignment): Assigning the emergency stop function to the S3 terminal.
Title Function Adjustment range setting value
. = | Input terminal function selection A 2 &l (Emergency
Fiid O~135
7(S3) stop)

Note 1: Emergency stopping via the specified terminal is possible, even during operation panel operation.
Note 2: If £ 5 {i 3=2 (Emergency DC braking) and DC braking is not required for normal stopping, set the DC
braking time £ 25 2 to [0 [s].

4) Emergency stopping from the operation panel is possible
Pressing the STOP key on the operation panel twice enables emergency stop.
(1) Press the STOP key ——— “£ [ F F” will blink.
(2) Press the STOP key again — If 5 5 3 (Emergency stop) = [J~ 3, the motor makes an emergency stop (or
trips) according to the setting.
If “£ " is displayed an error detection signal (FL) is issued (FL is activated).

6.33.4 Output phase failure detection
: Output phase failure detection mode selection

—_——

|’ * Function \l
: This parameter detects inverter output phase failure. If the inverter detects an open phase failure, the :
| tripping function and the FL relay will be activated. At the same time, the trip information £ 7 4 [ will also |
: be displayed. :
: Detection errors may occur for special motors such as high-speed motors. :
N e e e e e /7
F &0 5=0: No tripping
F &0 5= {: With the power on, the phase failure detection is enabled only at the start of the first operation. The
inverter will trip if the inverter detects an open phase failure.
F &0 5= The inverter checks for output phase failures each time it starts operation. The inverter will trip if the
inverter detects an open phase failure.
F £ 0 5=3: The inverter checks for output phase failures during operation. The inverter will trip if the inverter
detects an open phase failure.
F & 5=4: The inverter checks for output phase failures at the start of and during operation. The inverter will trip if

the inverter detects an open phase failure.
F & 15=5: If the inverter detects an open phase failure in every phase, it does not trip but restarts operation when
every phase is reconnected.
The inverter does not check for output phase failures when restarting after a momentary power failure.
This function (F & £l 5=5) doesn't operate at 200V-55kW/75kw and 400V-90kW or more models.
Note: A check for output phase failures is made during auto-tuning 1 (F 45 J=2, 3), regardless of the setting of
this parameter F 55 5.

[Parameter setting]
Title Function Adjustment range Default setting

:Deselect

{:At starting (only one time after power is turned on)
':At starting (each time power is turned on)

3 :During operation

:At starting + during operation

5 :Output cut-off detection enabled

Output phase failure
FEDS detection mode
selection

[
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6.33.5 OL reduction starting frequency

: OL reduction starting frequency

= For more details, refer to Section 5.14.

6.33.6_Motor 150%-overload time limit
: Motor 150%-overload time limit

= For more details, refer to Section 5.14.

6.33.7 Input phase failure detections

: Input phase failure detection mode selection

- ~
: * Function :
I This parameter detects inverter input phase failure. At the occurrence of a phase failure, the £ A H | |
: protection message is displayed. :
N e e e e e e )
F 50 5=0: No tripping (Failure signal FL deactivated).
F &0 F={: This parameter detects inverter input phase failure. If the inverter detects an open phase failure, it
trips.
[Parameter setting]
Title Function Adjustment range Default setting
FROER Input phase failure detection mode selection [ :Disabled, {:Enabled !

Note 1: Setting ~ & 5 & to I (input phase failure detection: disabled) may result in a breakage of the capacitor in the
inverter main circuit if operation is continued under a heavy load in spite of the occurrence of an input phase
failure.

Note 2: When using a single-phase direct current to operate the inverter, disable this function (F 5 J 5=0)

6.33.8 Control mode for low current

: Low current detection hysteresis width

& {0 | : Low current trip selection

: Low current detection current
: Low current detection time

* Function
If the current is lower than F & ! ! level and passes for a time longer than F 5 {2, the inverter trips.
Trip information is displayed as “1/ .

.

£ {5=0: No tripping (Failure signal FL deactivated).
Alow current alarm can be put out by setting the output terminal function selection parameter.

F & (0= 1: The inverter will trip (the failure signal FL will be activated) if a current below the current set with
F & { ! flows for the period of time specified with # 5 /.
Title Function Adjustment range Default setting
FED Low current detection hysteresis width ~20 % H
4 ] : & No trip
FEID Low current trip selection . o
{:Trip
FE 1 Low current detection current O~100 % o
FRIZ Low current detection time O~255 sec. g
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<Example of operation>

Output terminal function: 26 (UC) Low current detection
F & {=0 (No trip)

Ex.) When outputting low current detection signals through output terminal OUT1
Title Function Adjustment range Example of setting
F 30 Output terminal function selection 1(OUT1) 0~255 25
Note: To put out signals to the terminal OUT2, select the parameter F {3 .

Low current

OFF ON OFF
signal output T h

Output current [%] less than

Time [sec] >
When F 5 {={ (tripping), the inverter will trip if low current lasts for the period of time set with F 5 /2.
After tripping, the low current signal remains ON.

6.33.9 Detection of output short circuit

: Selection of short circuit detection at starting

Vot |
: « Function |
: Detects a short-circuit on the output side of the inverter. :
N e e e e e )

Title Function Adjustment range Default setting

{J:Each time (standard pulse)
{:Only one time after power is turned on

3. i
Selection of short circuit | = ‘Bach time (short pulse)

FE i3 detection at startin 3:Only one time after power is turn on (short pulse) o
9 “:Each time (Extremely shot-time pulse)
5:Only one time after power is turn on (Extremely
shot-time pulse)
FE 13 woveeerereen &, &, H: Standard —— detecting at starting

¢, 3, 5: Acheck is made once at the first start of operation after the power is turned on or the
inverter is reset.
Note: If the input voltage is rather high (480V as a guide) or the inverter is used to operate a high-speed motor, set
F & {3 to or 3. Any other setting may cause the motor to malfunction, because a high-speed motor has a
very low impedance. If the inverter malfunctions for reasons of impedance even though £ & { 3 is setto & or
J,thenset F5 {3 to4or5.

6.33.10 Overtorque trip
F & !5 | : Overtorque trip selection

: Overtorque detection level during power running

: Overtorque detection level during regenerative braking
: Overtorque detection time
F 6 !9 | : Overtorque detection hysteresis
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* Function
Trips the inverter or issues an alarm if the total time for which torque is above the level set with
F& !RIFE {7 reaches the time set with = & & Trip information is displayed as “Z' & .

FE {5=0 (Notrip) e No tripping (FL is not active).
FE& 5= 1{ (Tripping) e The inverter will trip (the failure signal FL will be activated) if a torque larger than
F & ! & (during power running) or F & { 7 (during regeneration) passes for a time
longer than the time set with = 5 /5.
Title Function Adjustment range Default setting
- Overtorque trip selection & :No trip, {:Trip o
FG & Overtorque detection level during power running O~250% 50
FE i1 Overtorque detection level during regenerative braking | 8~258 % 50
FE ! Overtorque detection time G000~ 1000 sec. 050
FE ! Overtorque detection hysteresis O~100 % HH

Note:Using the output terminal function selection parameter, the inverter can be set so that it outputs overtorque
detection signals regardless of the setting of ~ & {5. = Refer to Section 7.2.2.

<Example of operation>
Output terminal function: 28 Overtorque detection
F& 15=0 (No trip)

Ex.) When outputting overtorque detection signals through output terminal OUT1

Title Function Adjustment range Example of
setting
F 30 Output terminal function selection 1(OUT1) g~255 28

Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.

Overtorque OFF oN| oFF
signal output +

less than

FE B FE IO
> < >
FG 8 A f --
FEIG-FE Y

Torque [%]

>

Time [sec]
When F 5 {5={ (tripping), the inverter will trip if overtorque lasts for the period of time set with F 5 (5. In

such a case, the overtorque signal remains ON.

6.33.11 Cooling fan _control selection

: Cooling fan control selection

SRR R N g g g g g g g g g g g R g g g g g g g g g g g g g -~

* Function
With this parameter, you can set the condition of cooling fan so that it operates only when the inverter
requires cooling, and thus it can be used for a longer period.

£1=0" Automatic control of cooling fan, enabled. Operates only when the inverter is in operation.
1= {: Automatic control of cooling fan, disabled. The cooling fan always operates when the inverter is
energized.
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T The cooling fan automatically operates whenever the ambient temperature is high, even when the inverter is out of

operation.
Title Function Adjustment range Default setting
F&E20 Cooling fan control selection :Auto, {:Always ON [}

6.33.12 Cumulative operation time alarm_setting

: Cumulative operation time alarm setting

* Function

This parameter is to make a setting so that the inverter puts out a signal when its cumulative operation time
has reached the time set with £ 5 2 {.

* Indication of . { represents 10 hours. Ex.: If 3 8.5 is displayed, the cumulative operation time is 3850 hours.

Title Function Adjustment range Default setting
FRZ ! Cumulative operation time alarm setting 4.1~95585 & 0.0

B Setting of output signal
Ex.) When assigning the cumulative operation alarm signal output function to the OUT2 terminal
Title Function Adjustment range Example of setting
Fi3 Output terminal function selection 2 (OUT2) 0~255 55 (Negative logic 5 7)

6.33.13 Abnormal speed detection
: Abnormal speed detection time
: Overspeed detection frequency upper band
: Overspeed detection frequency lower band

4 . \
: « Function |
| When use at speed control mode with sensor (7 £ =7, &), it always monitors the rotational speed of the :
: motor, even when the motor is at rest, and if the speed remains out of the specified limits for the specified :
: length of time, it outputs an error signal. :
: When use at speed control mode without sensor (P £ ={J~£), it always monitors the estimated rotational |
| speed of the motor. :
N, ,—,———,—————————————————————— e J
Title Function Adjustment range Default setting
FRZC Abnormal speed detection time 0.0~ 100.0 sec. 0.0
FEZ3 Overspeed detection frequency upper band | 5.5 Disabled, . {~3 5.5 Hz 0.
FEH Overspeed detection frequency lower band .[J: Disabled, [J. {~3 .0} Hz 0.0
A Output frequency

Output frequency [Hz] FL23

FEIH

£- 13 trip

Ny,
>

Time [s]

FE2Z

Note 1: This function doesn't operate at the time of a torque control.

Note 2: It is advisable to set the parameter & 4 5 { (Acceleration/deceleration operation after torque limit) to ! when
this function is set.
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6.33.14 Overvoltage limit operation

F 626 | : Overvoltage limit operation level

= For more details, refer to Section 6.14.2.

6.33.15 Undervoltage trip
: Undervoltage detection level
m : Undervoltage trip selection
m Undervoltage (trip alarm) detection time

* Function
This parameter is used for selecting the control mode when an undervoltage is detected. (Invalid, while the
inverter stops.) When selecting “tripping enabled,” you can also specify the time elapsed before the inverter

_—————————

I
|
|
|
|
|
|
|
\

trips.
e -
F &2 7=0: (Disabled) oo Inverter stops,but does not trip. (FL is not active.)
FEZ 7= 1{:(Enabled) - The inverter trips I/ P ! if an undervoltage passes for the time set with = 5 2 & or
over. (FL is activated.)
Title Function Adjustment range Default setting

FEZ5 Undervoltage detection level 58~79 %, B8 %: (auto mode) 50

FG2 1l Undervoltage trip selection {J: Disabled, {: Enabled o

FEZE Undervoltage (trip alarm) detection time | 5.0 {~ (5.0 0 sec. 003

Note: For £ & £ 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)

6.33.16 Regenerative power ride-through control level

F 529 | : Regenerative power ride-through control level

* Function

This parameter is used to set the operation level of the regenerative power ride-through control and the
deceleration stop. (Refer to Section 5.18.2.)

Title Function Adjustment range Default setting
FEZS Regenerative power ride-through control level S5~!100% 75

Note1: Set this parameter at a value of F & & 5+5% or more. Or the braking time of regenerative power
ride-though control could be extremely shorter. This setting is not necessary if ~ & &' 5 is setto & {J (auto
mode).

Note2: When power on or reset operation, the power supply voltage is detected. If the setting value of parameter
F £ 25 is too low, the setting value is automatically adjusted to stabilize the performance.

Note3: For F & £ 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)

6.33.17 Braking answer waiting time

m Braking answer waiting time

* Function
This parameter is used to set the waiting time for answer from system (Input terminal function setting:

,________

System supporting sequence (BA: Braking answer {3}, {3 !)). After start of operation, if no answer is
received in set time (F & 3 [J), the inverter trips (£ - { /).
____________________________________________________________ 7
Title Function Adjustment range Default setting
.0 :Disabl
FEID Braking answer waiting time ﬁ“, ,S,f ,_,ed o0
Ll (~ (.0 SeC.
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6.33.18 VI/Il analog input wire breakage detection level
F & 33 | : Vil analog input wire breakage detection level
/’— ---------------------------------------------------------- \‘
: « Function :
: The inverter will trip if the VI/Il value remains below the specified value for 0.3 seconds or moreThe |
: message “£ - (5" is displayed. :
N e e e e e e e e e o — —————————————————————————————————————————— ,I
F & 3 3=0:Disabled The detection function is disabled.
FRIF=1~100 - The inverter will trip if the VI/Il value remains below the specified value for 0.3
seconds or more.
Title Function Adjustment range Default setting
5 . ] ) &:None n
FEI3 VI/Il analog input wire breakage detection level M o
[y 0

6.33.19 Guide to time of replacement

: Annual average ambient temperature

14

|
|
|
|
|
|
|
|
|
\

* Function

You can set the inverter so that it will calculate the remaining useful life of the cooling fan, main circuit
capacitor and on-board capacitor from the ON time of the inverter, the operating time of the motor, the
output current (load factor) and the setting of F 5 3 4 and that it will display and send out an alarm through

output terminals when each component is approaching the end of its useful life.

~m e

Function

Adjustment range

Default setting

FEIH

Annual average ambient temperature

-10~+10°C
+11~+20°C
+21~+30°C
+31~+40°C
+41~+50°C
: +51~+60°C

Lo TR T g N WP

Note 1: Using F & 3 4, enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.
Note 2: Set F 5 7 4 at the time of installation of the inverter, and do not change its setting after the start of use.
Changing the setting may cause a part replacement alarm calculation error.

6.33.20 Rush current suppression relay activation time

F 635 | : Rush current suppression relay activation time

* Function

This parameter is used to control the rush current suppressing resistor shorting relay when a direct current

is passed or multiple inverters are used with their DC sections connected to each other.

Title

Function

Adjustment range

Default setting

FEIS

activation time

Rush current suppression relay

0.0~2.5 sec.

o
[T

The rush current suppressing relay is activated on the expiration of the time limit set with parameter F 5 3 5 after the
voltage in the DC section of the inverter has reached the specified level.
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DC voltage

Yy

K
o
(XN

Rush current ON

suppression relay

6.33.21 Motor thermal protection

[ FE3 7 M FE 38| : PTC thermal selection
= For details, refer to Instruction Manual (E6581339) specified in Section 6.42.

6.33.22 Braking resistance overload curve

F 5 39 | : Braking resistance overload time

= Refer to 5.19 for details.

6.33.23 Selection of a restart condition for the motor stopped with a mechanical brake

F 543 | : Brake-equipped motor restart condition selection

[ :
| * Function

I With this function, the motor can be restarted immediately after a stop if it is operated at a frequency of more

: than 10Hz (20Hz or less) and stopped with a mechanical brake.

: Use this function only when a mechanical brake is used to stop the motor. Using this function for a motor
|

\

without a mechanical brake, the inverter may be tripped or fail.

Title Function Adjustment range Default setting
Brake-equipped {1 Default (no waiting time for frequencies of 10Hz and less)
FE&43 | motor restart I: Conditional (no waiting time for frequencies of 20Hz and o
condition selection less)

The timing chart in the figure below shows how the motor is operated and stopped with a mechanical brake.

By default, restart waiting time is set to prevent the inverter from being tripped because of the immediate restart of
the motor which started coasting at a frequency of more than 10Hz and stopped (when the ST function is assigned to
the S3 terminal, S3 signal is cut off).

This waiting time, however, is not necessary if a mechanical brake is used to stop the motor more reliably. When
using a mechanical brake to stop the motor, set this parameter £ 5+ 3 to { to allow the motor to restart immediately
after a stop if it started coasting at a frequency of 20Hz or less and stopped.

<Ex. : When parameter - 5 4 7 issetto {.>

Output frequency [Hz]

20Hz [k
! i
/ ;
1
10Hz / £ fooef.
[Note1] i
III ‘
0 ! -
| Time [s]
Starting signal 1 T
(S3andF) ——— i N
i
Mechanical brake —l
Starting waiting time —; Starting waiting time

When assigning the ST function to the S3 terminal,
Set F { {{J to I (to cancel its factory default setting: & = ST always active), and
Set 5 { {7 to & (to assign the ST function to the S3 terminal).

Note 1: By default, the restart waiting time shown in the figure is set, and the restart of the motor is delayed by the
time indicated by the dashed line.
Note 2: If the motor started coasting at a frequency of more than 20Hz, it will restart after the expiration of the waiting time.

F-67



TOSHIBA E6581301

6.33.24 Protection against a failure of the control power backup device (optional CPS002Z)
: Control power supply backup option failure monitoring

* Function \I
If the control power backup device (optional CPS0022) fails to supply power for some reason or other for fifteen :
minutes and over, the inverter will put out an alarm signal or a trip signal depending on the setting. |
Leaving this parameter disabled may cause the main power supply to be turned on and off endlessly if :
something unusual occurs, depending on your sequence etc., so you should set this parameter = 5 4 7 properly :
when using the optional power backup device. |

7

Title Function Adjustment range Default setting

{1: Control power supply not backed up

{: Control power supply backed up
(alarm in the event of a failure)

Z': Control power supply backed up
(tripping in the event of a failure)

Control power supply backup
option failure monitoring

"
o
R
-~
£

| F 54 7={]: If control power is not backed up with an external backup device:
Select this setting if an external backup device is not connected to the inverter’s control terminals +SU and CC.

Note: Even if F 5 4 7 is set to {J while control power is backed up, the inverter will cut off the power supply and
issue £ i F F alarm in the event the backup device fails during operation.
If the backup device is already faulty when it is turned on, it will not be recognized to be faulty even if this
setting is selected.

|~ 54 7= !:If control power is backed up with an external backup device (alarm signal output):
If FE4 7issetto {, however, the inverter will cut off the power supply, let the motor coast, and raise a £ [ F F
alarm in the event something unusual (voltage drop) occurs with the power supplied through the +SU and CC
terminals.
Once the £ [ F F alarm has been raised, the inverter is not reset even if the control voltage returns to its normal
level. To reset the inverter, turn off the main circuit power supply.

B 554 7=7"If control power is backed up with an external backup device (trip signal output):
This setting trips the inverter in the event something unusual (voltage drop) occurs with the external control power
backup device. Trip code £ - £ 5 is displayed.
In the event of this trip, unlike ordinary trips, the inverter is held tripped regardless of the setting of £ 5 ' 2
(inverter trip retention selection).
This setting is effective only when the inverter is used in a standard connection shown in Chapter 2.
If reset the trip, operate with ~ 5 % 7=/[J or { setting.

Note: Be sure to set the parameter F 5 {1 & to 1 if the main power supply is turned on and off endlessly for reasons of
sequence, as shown below, in the event the control power backup device fails.
= For details, refer to section 6.33.2.

In case of
3 ¢ - 200~240V
-50/60Hz
Control power supply N ¢ +SU
backup option (CPS002Z) !_, CcC
FLA
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6.34

Override

: Override addition input selection

input selection

: Override multiplication

—_———

* Function

These parameters are used to adjust reference frequencies by means of external input.

Title Function

Adjustment range

Default setting

Override addition input selection

FEED Hz]

{1:Disabled

{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

4:Operation panel input enabled (including

LED/LCD option input)

5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
H:Optionl Al1 (differential current input)
5:Optionl Al2 (voltage/current input)

{ {1:Up/Down frequency

{ {:Optionl RP pulse input

{ 2:Optionl high-speed pulse input

{ 3:Optionl binary/BCD input

Override multiplication input
FEE ! selection
[%]

[1:Disabled

{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

HFI0s

£ :Optionl A1

The override functions calculate output frequency

Value [%] sel

by the following expression:

ected with F 5 & {

Frequency command value x (1+

1) Additive override

100

)+Value [Hz] selected with F 5 & [

In th1is mode, an externally input override frequency is added to operation frequency command.
[Ex.1: RR/S4 (Reference frequency), VI/Il (Override input)] [Ex.2:RX (Reference frequency), VI/II (Override input)]

Output frequency Over-ridden frequency

FH

Override
(VI input)
0

10V

RR/S4 input (VI/Ilinput)
\( (Reference )

frequency)

Output frequency

Forward run T FH

Override

Over-ridden frequency

RX input
(Reference

frequency)

l Reverse run

10V
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Ex.1:

FEEO=1{(M/Minput), FE& !

=[] (disabled)

| Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

Ex.2:

FRGO=1(Villinput), FEE {

=[] (disabled)

| Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

2) Multiplicative override

In this mode, each output frequency is multiplied by an externally override frequency.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2: RX (Reference frequency), VI/II (Override input)]

RX input
(Reference
frequency)

Output
frequency Over-ridden frequency
Output £H -
frequency Over-ridden frequency -
£H Forward run T //
" RR/S4 input -
s (Reference 70 10V
s frequency) 7
0 //,/’
lReverse run
Ex.1:
F 55 0=0 (Disabled), F & VI/Ilinput), 5 70 4= (RR/S4 input), F H=8 0.0, UL =5 0.0
RR/S4 input, (F 2 (0= u,FE' (=00, F2 i2=100, RuF2=600)
Villinput (F 20 (=0, F205=0,F203=100 F206=100)

= Setting of RR/S4 input: Refer to Section 7.3.1, Setting of VI/Il input: Refer to Section 7.3.2.

[ Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.2:

FEE D=0 (Disabled), F &
RXinput (F & (A=, FZ
VIlinput (F 20 =0, FE'E'E'=._, Fe

{ (VIWinput), F 1 d=3
[

FoiB=100,7

03=1010,

Foog

3 (RXinput), FH=F 0.0, UL =800

= Setting of RX input: Refer to Section 7.3.3, Setting of VI/Il input: Refer to Section 7.3.2.

[ Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.3:
Title Function Adjustment range Default setting
Fi29 Operation panel override multiplication gain - 00~ 100% 0

utput frequency = Reference frequency x {1 + Override i setting value [%
o] f Refi f 1+ Override (F 725 i lue [%]/100
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6.35

Adjustment parameters

6.35.1 Pulse train output for meters

: Logic output/pulse output selection (OUT1)
: Pulse output function selection
: Selection of number of pulses

|, o Function

: Pulse trains can be sent out through the OUT1-CC output terminals.

: To do so, it is necessary to select a pulse output mode and specify the number of pulses.

| This function output the pulse is based on 5 7 7 setting when each selection is suitable for the fixed
'\ output 1 level (refer to selection 5.16).

Set the SW4 to pulse output (PULS).
Ex.) When operations frequencies (0 to 60Hz) are put out by means of 0 to 10kHz

FH=E0.0,FEES=1{ FEIE=0,FE11=10.00

The pulse will change between 0 and 10kHz according to the operations frequencies between 0 and 60Hz.
= See the circuit diagram shown at the bottom of page B-15.

Title Function Adjustment range Default setting
FG53 Logic output/pulse output selection :Logic output "
(OUT1) {:Pulse output Y

1 :Output frequency
{:Frequency command value
Z:Output current
F:Input voltage (DC detection)
“:Output voltage
5 :Compensated frequency
5 :Speed feedback (realtime value)
7:Speed feedback (1-second filter)
5 :Torque
5 :Torque command
! {:Torque current
{ 2:Exiting current
! 3:PID feedback value
{ 4:Motor overload factor (OL2 data)
! 5:Inverter overload factor (OL1 data)
{ 5 :Regenerative braking resistance
overload factor (OLr data)
{ 1:Regenerative braking resistor load
factor (% ED)
{ & :Input power
{ 5:Output power
' 3:Optional Al2 input
2 4:RR/S4 input
2 5:VI/l input
2 5:RX input
2 7:Optional Al1 input
2 H:FM output
2 5:AM output
3 [J:Fixed output 1
3 !:Communication data output
3 £':Fixed output 2
3 3:Fixed output 3
3 H:Cumulative input power
3 5:Cumulative output power
& :My function monitor 1
Y 7:My function monitor 2
 &:My function monitor 3
 §:My function monitor 4
FEI1 Selection of number of pulses (L 00~43.20 kHz 384
Note: The pulse length is fixed. Therefore, the duty is variable.

FEE Pulse output function selection
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6.35.2 Setting of optional meter outputs
|FEIe M FEI5]|FEBB H FE93] : Meter output settings

= For details, refer to Instruction Manual (E6581341) specified in Section 6.42.

6.35.3 Calibration of analog outputs

: FM voltage/current output switching

| FEB2 [ F&E83 ] : FM output gradient characteristic and bias adjustment
[ FEB5 ||| FE8E | : AM output gradient characteristic and bias adjustment

:/-Function

: Output signals from FM/AM terminals are analog voltage signals. Their standard setting range is from 0 to
| 10Vdc.

: The output current from terminal FM can be changed to 0 to 20mAdc (or 4 to 20mAdc) by changing the settings
| of terminal SW2 and a parameter.

\

[Parameter setting]

Title Function Adjustment range Default setting
F5g ! FM voltage/current output £ Voltage 0~10V output -
) switching {: Current 0~20mA output -
) I Negative gradient
FGEZ Em;lgtzl:itsifdlem (descending) !
{: Positive gradient (ascending)
FRE3 FM bias adjustment 100~ 1008 % 0.0
. {J: Negative gradient
At s /
{: Positive gradient (ascending)
FEEEG AM bias adjustment SO0~ 1000 % a.0
Note: To switch to 0-20mAdc (4-20mAdc), set F 55 {to {.
B FM terminals setting example
SW2: 0-10V/0-20mA side SW2: 0-10V/0-20mA side
[FEE { FG82=1 FG83=0 (%) [FEG 1 FE87=1 FEBI=C0 (%)
(mA)
g g
g g
g
F553 1
0 100% 0 100%
Internal calculated value Internal calculated value
SW2: 0-10V/0-20mA side SW2: 0-10V/0-20mA side
FEE i=! FEEZS=0 FEEI=100(% [FEG (=1 FERZ=0 FEB3=100 (%]
LAY _AmA)
o 20 i ' o 20
ES F . =]
< : Large gain ! s
a _ : 2
S FEB3 ' SFEES
@ ' @
=] ! 2
2 ‘ 4
0 100% 0 100%
Internal calculated value Internal calculated value

[1The analog output inclination can be adjusted using the parameter £ /7
['For code data 50 to 64, negative inclination is invalid.
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6.36  Operation panel parameter

6.36.1 Prohibition of key operations and parameter settings
: Parameter write protect selection
F 7380 | : Operation panel frequency setting prohibition selection
: Operation panel emergency stop operation prohibition selection
: Operation panel reset operation prohibition selection
: Prohibition of change of £ /10 d/F /10 d during operation
: All key operation prohibition
e Function

These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation panel
and the change of parameters. Using these parameters, you can also prohibit various key operations.

Title Function Adjustment range Default setting
FIlo00 Parameter write protect selection & :Permit, {:Prohibit o
Fa3d Operation panel frequency setting prohibition selection 7 :Permit, {:Prohibit o
F13y Opera.tion panel emergency stop operation prohibition [-Permit, {:Prohibit o

selection
Fi3s Operation panel reset operation prohibition selection £ :Permit, {:Prohibit o
FI38 Prohibition of change of £ /71 &/F 1 & during operation | {J:Permit, {:Prohibit i
Fi3d All key operation prohibition £ :Permit, {:Prohibit o
Note: For the setting of £ 7 3 7 to take effect, the inverter needs to be turned off and turned back on after the
setting.

W Resetting method
1) Canceling the & 7 I prohibition setting
The setting of only parameter £ 77 [ can be changed at any time, even if itis setto /.

2) Canceling the & 7 3 7 prohibition setting
When this parameter is set to 1 (key operation prohibited), press and hold down the @ key for 5 seconds or
more. The message L/~ o o appears and this setting is canceled temporarily to enable key operation.

To cancel this setting permanently, change the setting of £ 7 3 7 directly.
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6.36.2 Displaying the rotational speed of the motor or the line speed

: Frequency free unit display magnification
: Frequency free unit conversion selection
: Free unit display gradient characteristic

: Free unit display bias

4
1 eFunction
|
|
|
|
|

The frequency or any other item displayed on the monitor can be converted freely into the rotational speed
of the motor, the operating speed of the load, and so on. Using these parameters, the units of the amounts
of processing and feedback in PID control can also be changed.

N

The value obtained by multiplying the displayed frequency by the £ 7 i 7 set value will be displayed as follows:

[ Value displayed | = | Monitor-displayed or parameter-set frequency | x |

7502 |

1) Displaying the motor speed

To switch the display mode from 60Hz (default setting) to 1800 min”! (the rotating speed of the 4P motor)

2) Displaying the speed of the loading unit

To switch the display mode from 60Hz (default setting) to 6 m/min” (the speed of the conveyer)

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a positive
number. Even when the actual speed of the motor changes according to the particular changes in load, the
output frequency will always be displayed.

In case of

F103=0

*The F 7002 converts the following parameter settings:

Title Function Adjustment range Default setting
09 Frequency free unit display .0 0:0FF .
oree magnification 8.01~200.0 Yo
Fi03 Frequency free unit conversion | {J:All frequencies display free unit conversion "

Y selection {:PID frequencies free unit conversion Y
Free unit display gradient £ :Negative gradient (descending)
Fai0s - e ) ) {
characteristic {:Positive gradient (ascending)
FI0g Free unit display bias O.00~FHHz a.00
N N e e B e <

{ ‘.
! 1
: 0 '
| eFree unit  Frequency monitor display :
: Frequency-Related parameters ~ FH, UL, LL, AuF2, RIFZ, 5+ 1~5- 7, :
' FiQO, Fif, Fibe, Febe FeOgB, Fe i, :
: Fo i, F2 8, F223, Fa2s, Fa2cs Fead, 1
! F235,F237, F240, F24 [, FAY2. Fa43, |
1 FOMY, FER0, FEED, FEOES, FOET, FRER, :
: FOIO~F2I8, FREI~F29Y, F32 1, F322, :
: F330,F33 4 F34E FI50, F352, F355, :
: F3i0, F37 4, FH2E, FHER, FHI L FHEL, l
: FHGR,F505,F513,F5 (7, F606,F623, '
1 FECH, FE 2, FE 4, FE23~F527 :
| Incaseof F 103=1 !
: eFree unit  PID control -Related parameters £ [ (panel frequency), F202, R {FZ2, F2O8, F2 {1,
: AuFd. F2 i1, F2 19, F223, F225. F229. |
1 Fo3, F235, F237, FIBM, F3E5, F357. :
i £368, F310, F311 [
N %
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B An example of setting: When FH is §0,and F 702 is {5.00
5 ]

[Fi05=( FI06=0080 [Fros=i1F70

Panel indication Panel indication

800 1000
200
0 0

0 Output frequency 80(Hz) 0 Output frequency 80(Hz)
[[F305=0,F 105=50.00]

Panel indication
800

0 Output frequency 80 (Hz)

6.36.3 Changing the steps in which the value displayed changes
m : Changing step selection 1 (pressing a panel key once)
m Change step selection 2 (panel display)

o Function
These parameters are used to specify steps in which the command value or standard monitor output
frequency displayed on the panel changes each time you press the up or down key to set a frequency on
the operation panel.

Note: The settings of these parameters have no effect when the free unit selection (F 785 2) is enabled.

B When Tisnot 0.00,and F 708 is { (disabled).
Under normal condltlons the panel frequency command value increases in steps of 0.1Hz each time you press the
key. If £ 7 7 is not 0.00, the frequency command value will increase by the value with 5 7/ 7 each time you

press the @ key. Similarly, it will decrease by the value set with = 7/} 7 each time you press the @ key.

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1Hz, as usual.

B When £ 70 7isnot 8.00,and F 708 isnot

The value displayed on the panel also can be changed in steps.

[ Output frequency displayed in standard monitor] =[ Internally output frequency] x 4;”]—5’-
Title Function Adjustment range Default setting
R Changing step selection 1 .01 [ :Disabled P
" 'Y | (pressing a panel key once) 0.0 I~FHHz Heue
Fi08 ChanginAg step selection 2 {i:Disabled o
(panel display) i~Z255

B Example of setting 1
Set F 10 7= 0.0 0[Hz):
Each time you press the @ key, Each time the frequency setting = £ changes in steps of 10.0Hz: 0.0 — 10.0 —

20.0 — ... » 60.0 [Hz]. This function comes in very handy when operating the load at limited frequencies that
change in steps of 1 Hz, 5Hz, 10Hz, and so on.

B Example of setting 2
SetF 10 7= 100z, FI108= 1
Each time you press the @ key, the frequency setting 7 [ changes in steps of 1Hz20 > 1 52 —» ... » 60

[Hz] and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions. And also the value displayed on the operation panel changes in steps of 1. Use these settings
to hide decimal fractions.
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6.36.4 Changing the standard monitor display

: Standard monitor display selection

[F7{1HF 78] : status monitor 1~8 display selection
These parameters are used to select the item to be displayed when the power turned on and also to change items
displayed in status monitor mode. = For details, refer to Section 8.3.

6.36.5 Canceling the operation command
: Operation command clear selection when input terminal function ST
( Refer to section 7.2.1) is OFF

o Function

You can use this function when driving with the RUN key on the operation panel.

When it turns on again after turning off the input terminal which assigned the standby "ST” function(Refer to
7.2.1) during driving the inverter, the inverter will drive again without pushing the RUN key.

Using this function, the inverter is not driven again unless the RUN key is pushed on after turning on the ST
signal.

N

Title Function Adjustment range Default setting

£719 Operation command clear selection | [:Clear operation command
e when standby terminal (ST) is OFF | {:Retain operation command

6.36.6 Selection of operation panel stop pattern

: Operation panel stop pattern selection

(
: e Function

: This parameter are used to select a mode in which the motor started by pressing the key on the
|

|

|

operation panel is stopped when the key is pressed.

N e Y
1) Deceleration stop

The motor stops in the deceleration time set with the parameter £ (or F55 ¢, F5 { {).
2) Coast stop

The output of the inverter is cut off. The motor comes to a stop after coasting for a while by inertia. Depending on

the load, the motor may keep running for a good long time.

[Parameter setting]

Title Function Adjustment range Default setting
i :Decelerati t
Faz2 Operation panel stop pattern selection U',:Cz::tesr;;)on stop o

6.36.7 Setting of a torque command in_panel operation mode

: Operation panel torque command (reference value in %)

o Function
This parameter allows you to set a torque command value when torque is controlled with the operation
panel.
Note: This parameter is operative only when F 342, F 420, F42 3 and F 42 4 are setto 4. The value
set with this parameter is used as the command value (%) for each function.

,__________

Operation panel operation: Torque command selection F 4 2 {1 is set at 4 (Panel input).

[Parameter setting]
Title Function Adjustment range Default setting
Fi25 Operation panel torque command -250~250 % o
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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6.36.8 Torque-related parameters for panel operation

: Operation panel tension torque bias
: Operation panel load sharing gain

These parameters are used to specify the torque bias and how to share the load.
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.37  Tracing functions

: Trace selection : Trace data 1
: Trace cycle : Trace data 2

F 744 | : Trace data 3

: Trace data 4

o Function
These parameters are used to memorize and read out the data collected at the time of tripping or triggering.
Up to 4 kinds of data can be selected from 64 kinds of data, and the data collected at 100 consecutive
points can be stored in memory as trace data.
Here is the time at which trace data is acquired.
«Tripping: Data collected before the occurrence
« Triggering: Data collected after triggering

Note: To read data on a PC.

,________________

Title Function Adjustment range Default setting
:Deselect
Fadn Trace selection {:At tripping {
' :At triggering
J:4ms
{:20ms
Fadd Trace cycle Z:100ms 2
ERE
H:10s
F 42 | Trace data 1 o~45 g
Fa43 Trace data 2 O~49 {
FaHY Trace data 3 a~45 Z
Fa4s Trace data 4 o~439 3

(Note1): For saving trace data, do not disconnect the control power supply or the main circuit power supply during
15 second after inverter tripped.

(Note2): When F 74 (=0 or { setting, set the value of 7 5§ 75 (Constant at the time of filtering) lower than
F 74 | setting time (trace cycle time).
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1) To acquire trace data at the occurrence of tripping: F T4 0= {
(Examples of current date output)

Trip

Monitor value of output current

Failure FL signal

Trace data 1

2) To acquire trace data at the time of triggering: F 745 =2

Trigger input

Trace data 1

Ex.) When using the RR/S4 terminal as the tracing back trigger signal terminal

Title Function Adjustment range Example of setting

Fid Input terminal function selection 8 (RR/S4) O~135 15

Note 1: If the inverter trips when no trigger signal is given, trace data is overwritten with tripping data.
Note 2: Trace data is overwritten each time a trigger signal is given.
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[Setup values of F T4 2~F T45]

. Communication . . Communication
Default setting Trace (monitor) function ) .
No. unit at tracing
o FD0O Output frequency 0.01Hz
{ FD02 Frequency command value 0.01Hz
Z FDO03 Output current 0.01%
3 FD04 Input voltage (DC detection) 0.01%
H FDO5 Output voltage 0.01%
5 FD15 Compensated frequency 0.01Hz
5 FD16 Speed feedback (real-time value) 0.01Hz
7 FD17 Speed feedback (1-second filter) 0.01Hz
k= FD18 Torque 0.01%
g FD19 Torque command 0.01%
i FD20 Torque current 0.01%
i FD21 Exciting current 0.01%
/3 FD22 PID feedback value 0.01
i FD23 Motor overload factor (OL2 data) 0.01%
/5 FD24 Inverter overload factor (OL1 data) 0.01%
/5 FD25 Regenerative braking resistance overload factor (OLr 19
data)
i1 FD28 Regenerative braking resistor load factor (% ED) 1%
8 FD29 Input power 0.01kW
9 FD30 Output power 0.01kW
23 FE39 Optional Al2 input 0.01%
oM FE35 RR/S4 input 0.01%
25 FE36 VI/Il input 0.01%
= FE37 RX input 0.01%
27 FE38 Optional Al1 input 0.01%
28 FE40 FM output 0.01%
29 FE41 AM output 0.01%
I4 FE76 Integral input power 0.01kWhr
35 FE77 Integral output power 0.01kWhr
YE FE60 My function monitor 1 1c
7 FE61 My function monitor 2 1c
qg FE62 My function monitor 3 1c
vg FE63 My function monitor 4 1c

B Acquisition of trace data
Trace data is acquired through a communication device.
The VF-AS1 supports the protocols listed below.

*RS485 (Standard protocol)
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B Trace data communication number
Communication Function Minimum settllng Setting/readout range Default setting
No. /readout unit
E000 Trace data 1~4 pointer i o~55 &
E100 Data 1 of trace data 1 i O~FFFF o
Data 2~99 of trace data 1 i O~FFFF o
E199 Data 100 of trace data 1 i O~FFFF &
E200 Data 1 of trace data 2 i O~FFFF o
Data 2~99 of trace data 2 i O~FFFF &
E299 Data 100 of trace data 2 i O~FFFF o
E300 Data 1 of trace data 3 i O~FFFF &
Data 2~99 of trace data 3 i O~FFFF o
E399 Data 100 of trace data 3 i O~FFFF o
E400 Data 1 of trace data 4 i O~FFFF o
Data 2~99 of trace data 4 i O~FFFF o
E499 Data 100 of trace data 4 i O~FFFF o

Ex.) When operation frequency data is acquired through a communication device

Data acquired ( {F 4 ) h=8000 = 8000x0.01Hz=80.0Hz

W Relationship between pointer and data
The table below shows the relationship between pointer (E000 set value) and trace data (1 to 4).

Pointer (E000 set value) o ! Z ~ 98 95
Trace data 1 (E100~E199) E100 E101 E102 ~ E198 E199
Trace data 2 (E200~E299) E200 E201 E202 ~ E298 E299
Trace data 3 (E300~E399) E300 E301 E302 ~ E398 E399
Trace data 4 (E400~E499) E400 E401 E402 ~ E498 E499

<Example of setting> If E000 is set to 2

(Earliest data) (Latest data)

Trace data 1 E102 ~ E199, E100, E101

Trace data 2 E202 ~ E299, E200, E201

Trace data 3 E302 ~ E399, E300, E301

Tracedatad4 ~ E402 ~ [E499, E400, E401

TC

Note 1: 55

Note 2:

Use the parameters £ 74 2 through F

continuously.

* In ordinary cases, these parameters do not need to be rewritten.

Integrating wattmeter

to specify the types of trace data (1 to 4).
Communication numbers E000 is automatically incremented by the inverter when data is traced

: Integrating wattmeter retention selection
: Integrating wattmeter display unit selection

o Function

At the main power off ,it is selectable whether retention of integral output power values or not.

And also, the display unit is selectable.

The integrating wattmeter display can be cleared by external input signal by assignment of the terminal

function. Input terminal function 74, 75 (Integrating wattmeter display clear)

Title Function Adjustment range Default setting
£ Disabled
- . . . o Il
Fadg Integrating wattmeter retention selection 1 Enabled o
0:1=1kWh .
{:1=10 KWh Acf;’:é’;? to
Fa4g Integrating wattmeter display unit selection 211 =100 kWh
3.4 = = Refer to
=:1=1000 kWh age K46
4: 1= 10000 kWh pag )
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6.39 Communication function

6.39.1 2-wire RS485/4-wire RS485
FEB30 | : Communication speed (2-wire RS485)

FBL ! | : Parity (common to 2-wire RS485 and 4-wire RS485)
F 882 | : Inverter number (common)
F B3 | : Communications time-out time (common to 2-wire RS485 and 4-wire RS485)
F B0 Y | : Communications time-out action (common to 2-wire RS485 and 4-wire RS485)
F B85 | : Send waiting time (2-wire RS485)
F B0 & | : Masterlslave setting for Inverter-to-inverter communications ( 2-wire RS485)
F 837 | : Protocol selection (2-wire RS485)
F 888 | : Communication1 time-out condition selection
F B {[ | : Frequency point selection
F8 ! !]:Point1 setting
FB {2 | :Point1 frequency
F§ {3 | :Point 2 setting
F g !4 | :Point 2 frequency
F 828 | : Communication speed (4-wire RS485)
FB825 | : Send waiting time (4-wire RS485)
| FB2E | : Inverter-to-inverter communication setting (4-wire RS485)
£829 ] : Protocol selection (4-wire RS485)
FG30|F87 !]:Block writedata1,2
F875 ~F879 | : Block read data 1~5
FB88 | :Free notes

= For details, see Instruction Manual (E6581315) specified in Section 6.42.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T N

o Function

These parameters allow you to connect the inverter to a higher-level system (host) and to set up a network
for data communications between inverters. They make it possible for the inverter to be linked to a
computer and to carry out data communications with other inverters.
<Computer link function>
This function allows the inverter to carry out data communications with a higher-level system (host).
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
<Inverter-to-inverter communication function>
This function allows you to set up a network that makes it possible to carry out proportional operation of
multiple inverters (without using a computer).

# Timer function Designed to detect broken communications cables. If no
data is sent to the inverter within the specified time, this
function trips the inverter (“£ - - 5" is displayed on the
display panel) or gives an alarm (“£ ” is displayed).

{ Broadcast function .............ccccoeeeeveecinieieens Refers to the function of issuing a command (data writing)
to multiple inverters in one session.

# Inverter-to-inverter communication function .. Refers to the function that enables the master inverter to
send the data selected with a parameter to all slave
inverters on the same network. This function allows you to
set up a network that makes it possible to carry out
synchronized operation or proportional operation (setting of
point frequencies) in an abbreviated manner.

,___________________________________________
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1) 2-wire RS485
The 2-wire RS485 device on the operation panel and the 4-wire RS485 device on the control circuit terminal
block are intended for data communications between inverters. To use an optional part for the RS485 device, it
should be connected to the communication connector (RJ45) on the operation panel. Through the 2-wire RS485
device and a USB device (optional), the inverter can be linked to a computer.

Here are the parts optionally available for the 2-wire RS485 device.

« Optional USB-to-Serial conversion unit (Model: USB001Z)
Inverter-to-RS485/USB device interconnect cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
RS485/USB device-to-computer interconnect cable. Use a commercially available USB1.1 or 2.0 cable. (Type:
A-B, Cablelength: 0.25~1.5m)

« Optional LED Remote Keypad (Model: RKP002Z)
Communication cable (Model:CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

» Optional LCD Remote Keypad (Model: RKP004Z)
LCD special cable (Model:CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m))

Note: Do not connect the cable (CAB0011, 0013 or 0015) from the communication device to the optional LCD

Remote Keypad. Or the inverter or the optinol LCD Remote Keypad could be damaged.

W Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
5] ]
¥ i e o [
sy Command mode selection U~ (Terminal input enabled) (2-wire RS485)
Note:When parameter F & [ & (setting for communications between inverters) is used, the setting £ /7 o=

cannot be used for slave inverters.

W Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
can Frequency setting mode e 2 5
FhOd N i~ 14 . )

selection 1 (RR/S4 input) (2-wire RS485)
B Communication parameters (2-wire RS485)
These parameters allow you to change the communication speed, parity check setting, inverter number,
communication error trip timer setting, etc. from the operation panel or an external control device.
Title Function Adjustment range Default setting
F 805 | Communication speed (2-wire RS485) £1:9600 bps, {:19200 bps, ~':38400 bps !
Parity {1:Non parity, {:Even parit
FELD ! | (common to 2-wire RS485 and 4-wire L:,’:Odd pary, parlty !
RS485) £:0dd parity
F 852 | Inverter number (common) g~247 o
Communications time-out time 7-OFF
FEL 3 | (common to 2-wire RS485 and 4-wire A o
RS485) (~ (L Sec.
. 2-wire 4-wire
Setting | Rs4gs | RS485
o No action No action
{ Alarm No action
Communications time-out action * Z Trip No action
FEO4 | (common to 2-wire RS485 and 4-wire E] No action Alarm g
RS485) H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
g Trip Trip
caos Send waiting time 0.0 I :Normal communications PR
oy (2-wire RS485) 0.0 (~2.0 8 sec. Ly
{1:Slave (issues a OHz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
Master/slave setting for Inverter-to-inverter ':Slave (trips for emergency stop if
FEDE | communications something goes wrong with the o
(2-wire RS485) master)
J:Master (sends a frequency
command)
H:Master (sends an output frequency)
5 :Master (sends a torque command)
5 :Master (sends an output torque
command)
F 81 7 | Protocol selection (2-wire RS485) 7:-TOSHIBA, {:MODBUS o
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Title Function Adjustment range Default setting

£ :Disconnection detection

Communication1 time-out condition {:When communication mode -

Izl
F8o8 selection enable o

Z':1+Driving operation
i Disabled
{:2-wire RS485
2:4-wire RS485
3 :Communication add option

Point 1 setting O~100 % o

Point 1 frequency O.0~FH Hz

Point 2 setting O~100% 0o
Inverter with a model
number ending with
-WN, HN: 5 0.0
-WP: 5.0

3

F & 1 | Frequency point selection

n
o

o had
L] o] (xn]

LX) [y ] PNN

o
o
=

Point 2 frequency O.0~FH Hz

£ :Disabled

{:Command information 1
2 :Command information 2
FE 70 | Block write data 1 3:Frequency command
:Terminal board output data

5 :Communication analog output
5 :Rotational speed instruction
F & 7 ! | Block write data 2 Ditto a
I:Deselect

{:Status information
' :Output frequency
3:Output current
“:Output voltage
5 :Alarm information
&:PID feedback value

7:Input terminal board monitor
& :Output terminal board monitor
5:VI/Il terminal board monitor
8 75 | Block read data 1 !/ [1:RR/S4 terminal board monitor
{ {:RX terminal board monitor
{ Z:Input voltage (DC detection)
{ 3:Speed feedback frequency
I 4:Torque
{ 5:MY monitor 1
! & :MY monitor 2
{ 7:MY monitor 3
{ 8:MY monitor 4

!5 :Free notes

! :Rotational speed

F 575 | Block read data 2 Ditto

FH 717 | Block read data 3 Ditto

FH 718 | Block read data 4 Ditto

=& 75 | Block read data 5 Ditto

FEELD | Free notes O~FFFF
*: No action ... No action is taken even if a timeout occurs.

Alarm ......... An alarm goes off if a timeout occurs.
The message “” blinks at the left end of the operation panel.
. The inverter trips when a communication time-over occurs.
The message “£ ~ - 5" blinks on the operation panel.
Note: Changes to the parameters F 550, F 55 { and F 8 & do not take effect until the power is turned off and
then on again.

e

[

Lao) D] [ [ [}

Trip .
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2) 4-wire RS485
The 4-wire RS485 device included as standard equipment, allows you to connect the inverter to a higher-level
system (host) and to set up a network for data communications between inverters. It makes it possible for the
inverter to be linked to a computer and to carry out data communications with other inverters.
The connector (RJ45) for the 4-wire RS485 device on the control circuit terminal block is used to connect to other
inverters.

B Transmission specifications
Iltem Specifications
Interface Compliant with RS485
Transmission path
specification

Half-duplex type [Buss type (terminator resistor required at each end of system)]

Wiring type Compatible with both 4-wire and 2-wire types

Transmission distance Up to 500m (overall length of the cable)

Number of connectable Up to 32 units (including the host computer)

units Number of inverters that can be connected in a system: Up to 32 units

Synchronization scheme | Asynchronous

Default: 19200 baud (parameter setting)
Selectable from 9600/19200/38400 baud
ASCII mode : JIS X 0201 8-bit (ASCII)
Binary code : Binary, 8-bit (fixed)

Transmission rate

Character transmission

Stop bit length Inverter receiving: 1 bit, Inverter sending: 2 bits
Error detection Parity: Even, Odd, or None selectable by parameter setting; check sum method
Error correction Not provided
Response monitoring Not provided
Character transmission . . Lo Lo .
format Reception: 11 bit, Sending: 12 bit (with parity)
T — T
rar'1$m|55|on waiting time Possible
setting
Inverter’s action at the occurrence of a communication timeout selectable from
Others tripping/raising an alarm/doing nothing

—When alarm is selected, “ ” blinks at the left end of the operation panel
When tripping is selected, “£ ~ ~ 5" is displayed on the operation panel

B Example of the connection of inverters linked to a computer
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host computer
to inverter No. 3:

: Wiring
: Data (host — INV)
| Host computer | : Response data (INV — host)
@t [ ? [ ) ) 4
N U €
\
y Y Y vl
o[y [NV R N INV N[y INV
Given Given| Given Given Given
No.00 [ayay | NO.OT | No.02 [aya | No.03 No.29 [away | NO30  |away

“Given away”: Only the inverter with the selected inverter number conducts data processing. All other inverters,
even if they have received the data, give it away and stand by to receive the next data.
: Use the terminal board to branch the cable.

(1) Data is sent from the host computer.

(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(3) The command is decoded and processed only by the inverter with the selected inverter number.

(4) The selected inverter responds by sending the processing results, together with its own inverter number, to the
host computer.

(5) As a result, only the selected inverter starts operating in accordance with the operation frequency command by
communicating independently.
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<Broadcast>
When an operation frequency command is broadcasted from the host computer to inverters

: Wiring
—— - |- ([ S [\

| Host computer

A b b P ) 1 b
| —\ « (
i Y | Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

[: Use the terminal board to branch the cable.
(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.
(3) Data with an asterisk (*) in the inverter number position is taken as broadcast data and the command is
deciphered and executed.
(4) To avoid collisions between data, only the inverter with the asterisk (*) replaced with a zero (0) returns data
to the host computer.
(5) As a result, all inverters connected are operated at the operation frequency specified by the command
broadcasted.
Note:|If an inverter number is assigned to each group of inverters, data can be broadcasted on a
group-by-group basis.
(This function is usable only in ASCII mode. For binary mode, see Instruction Manual (E6581315)
specified in Section 6.42.)
Ex.) When the inverter number *1 is specified, data is broadcasted to inverters Nos. 01, 11, 21, 31, ... 91.
At that time, data is returned by the inverter bearing number 01.

B Inverter-to-inverter communication
When all slave inverters are connected they operat at the same frequency as the master inverter (no setting of

point frequencies in this case)

: Wiring
Master inverter e - DAt (Master — Slave)
? 4 4 4 ) ) 4
] « (
v Y Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

[1: Use the terminal board to branch the cable.
(1) The master inverter transmits frequency command data to its slave inverters.
(2) The slave inverter calculate a frequency reference from the data received and save the frequency calculated.
(3) As a result, all slave inverters operate at the same frequency as the master inverter.
Note: The master inverter always sends frequency command data to its slave inverters.
The slave inverters are always on standby so that they can receive an frequency command from the
master inverter at anytime.

B Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
H 3
o : [P u
Chbd Command mode selection b~ (Terminal input enabled) (4-wire RS485)

Note:When parameter F 5 2 5 (setting for communications between inverters) is used, the setting £ /71 7=3
cannot be used for slave inverters.

W Setting for issuing speed commands from an external control device
Title Function Adjustment range Default setting Example of setting
Fnnd Frequency setting mode 13 Z &
Ty selection 1 e (RR/S4 input) (4-wire RS485)
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B Communication parameters (4-wire RS485)
These parameters allow you to change the communication speed, parity, inverter number, communication error trip
timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
Parity 1:Non parity
F&8L0 ! | (common to 2-wire RS485 and 4-wire {:Even parity {
RS485) £':0dd parity
F 802 | Inverter number (common) g~247 o
Communications time-out time 7.0FF
FBEL3 | (common to 2-wire RS485 and 4-wire S mm o
RS485) i~ {01 sec.
. 2-wire 4-wire
Seting | ps4gs | Rs4ss
o No action | No action
/ Alarm No action
Communications time-out action * 2 Trip No action
FE0 (common to 2-wire RS485 and 4-wire 3 No action Alarm g
RS485) Y Alarm Alarm
g Trip Alarm
& No action Trip
7 Alarm Trip
& Trip Trip
{1:Disconnection detection
2 ioati
FEOE | Communication1 time-out condition selection ,.nggiécommunlcatlon mode o
':1+Driving operation
£ :Disabled
5w
F B !0 | Frequency point selection éi:x:z FR{:X:Z o
3:Communication add option
~ 5 { ! | Point 1 setting O~100 % o
F & {2 | Point 1 frequency 0.0~FH Hz 0.0
F & {3 | Point 2 setting O~100 % 0o
Inverter with a
model number
FE !4 | Point 2 frequency 0.0~FH Hz e_nvc\i/l’r\]g':v’:‘th
oo
-WP: 5 0.0
I B
FHZ0 | Communication speed (4-wire RS485) :.’,gggggobil :19200 bps, '
FEZ Send waiting time (4-wire RS$485) 0.0 0 :Default, .0 {(~2.0 0 sec. o000
{1:Slave (issues a O0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
FEE Inverter-to-inverter communication setting E-ss(lni/:ttgti:gsgfs;:Tvre;gzr:;i)t,hstsz i o
(4-wire RS485)
master)
3 :Master (sends a frequency
command)
“:Master (sends an output frequency)
5 :Master (sends a torque command)
5 :Master (sends an output torque
command)
B
F 8219 | Protocol selection (4-wire RS485) L:,;%SD'—;SQ g
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Title Function Adjustment range Default setting
I1:Disabled

{:Command information 1
Z':Command information 2
3:Frequency command
H:Terminal board output data
5 :Communication analog output
=57 ! | Block write data 2 Ditto
:Deselect

{:Status information
' :Output frequency
J:Output current
4 :Output voltage
5 :Alarm information
5 :PID feedback value

7:Input terminal board monitor
& :Output terminal board monitor
5:VI/Il terminal board monitor

{ :RR/S4 terminal board monitor
{ {:RX terminal board monitor
{2:Input voltage (DC detection)
{ 3:Speed feedback frequency
{4 :Torque

{ 5:MY monitor 1

{5 :MY monitor 2

{ 7:MY monitor 3

! B:MY monitor 4

{ 9:Free notes

F & 75 | Block read data 2 Ditto

FH 77 | Block read data 3 Ditto

F & 75 | Block read data 4 Ditto

FET Block read data 5 Ditto

FEEL | Free notes O~FFFF
*:No action ... No action is taken even if a timeout occurs.
. An alarm goes off if a timeout occurs.

The message “ " blinks at the left end of the operation panel.

Trip e The inverter trips when a communication time-over occurs.
The message “£ ~ ~ 5" blinks on the operation panel.
Note:Changes to the parameters F £ {, F &2 fand F £ 2 & do not take effect until the power is turned off and
then on again.

[e]

F & 70 | Block write data 1

[

e

Block read data 1

"
[xx]
-
w

[ [nou] [non [eon ] [ain

Alarm ..
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6.39.2 Open network option

[FEI6MF554]| :For Ethernet Communication option

FI184-MF 789] :MAC address data 1~6

[FI192HF 799] :Device name data 1~8

- [
| @
| A

o o T i
0 (O [C0| (@D (@0 (O (@D
MU P ] P (<a| |<af <=
S| | Py [wa | WO (OO ||

: Address monitor (Modbus plus)

: Command selection (Modbus plus)

: Number of command (Modbus plus)

: Number of monitors (Modbus plus)

: Command station (Modbus plus)

: Baud rate (Ethernet)

: Baud rate monitor right port (Ethernet)
: Baud rate monitor left port (Ethernet)

: - (Reservation)

(bl
Q0|00
(XN}
|3

~ FB838 | : Communication option settings 1 to 7
F8Y48 | : Communication option settings 8 to 13

1]

"
[xn]
g
W

: Disconnection detection extended time

"
[xn]
w

]

u

: Disconnection detection extended time

: Inverter operation at disconnection

F85¢

: Preset speed operation selection

F853
FBS56

,|FA5Y | :Selection of monitoring

: Motor pairs of poles for communication

= For details

, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.

6.40 My function

C.
C;

F300

= For details

: Input function target 11~ F 9 7 1 |: My function selection
, refer to Instruction Manual (E6581335) specified in Section 6.42.

6.41 Traverse function

F89880
F£898 ¢

: Traverse selection F883 ] : Traverse step
: Traverse acceleration time F98Y | : Traverse jump step

: Traverse deceleration time

= For details

, refer to Instruction Manual (E6581337) specified in Section 6.42.
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6.42 Instruction manuals for optionally available devices and special functions
For details, refer to the instruction manual for each optional device or function.
Model | i
No. Description ode nstruction Remarks
number Manual No.
1 | Light-load high-speed operation function — E6581327 —
2 | PID control operation function — E6581329 —
3 | Torque control operation function — E6581331 —
t trol gai just t
4 Current and speed control gain adjustmen _ £6581333 _
method
5 | My function - E6581335 -
6 | Traverse function — E6581337 —
Switching bet ial d
7| witching between commercial power an _ E6581364 _
inverter
8 | RS485 communication function - E6581315 -
binati f the VFAS1 D
9 Combination of the S1 and a DC power _ E6581432 _
supply
Attached t ion 1/0 card 1
10 | Expansion /0 card 1 option ETBO03Z | E6581339 ached fo expansion I car
option
Attached t ion 1/0 card 2
11 | Expansion I/0 card 2 option ETBO04Z | E6581341 ached o expansion I car
option
12 | PG feedback opti VEC004Z~ E6581319 Attached to PG feedback opti
ion ion
‘eedback optio VECO07Z ached to ‘eedback optio
13 | DeviceNet option DEV002Z E6581295 Attached to DeviceNet option
14 | DeviceNet option function DEV002Z E6581281 Detailed instruction manual
15 | PROFIBUS-DP option PDPO02Z | E6s81279 | /ached to PROFIBUS ~DP
option
16 | PROFIBUS-DP option function PDP002Z E6581343 Detailed instruction manual
17 | CC-Link option CCL001Z E6581286 Attached to CC-Link option
18 | CC-Link option function CCL001Z E6581288 Detailed instruction manual
19 | LCD Remote Keypad RKP004Z E6581323 Attached to LCD Remote Keypad
20 | LED Remote Keypad RKP002Z E6581277 Attached to LED Remote Keypad
Attached to control power suppl
21 | Control power supply backup option CPS002z E6581289 . power supply
backup option
Attached to USB-to-Serial
22 | USB-to-Serial conversion unit USBOO1Z | E6581282 ached to LUsBro-seria
conversion unit
X . . Attached in the strage device of
23 | USB-to-Serial conversion unit USB001Z E6581299 . . .
USB-to-Serial conversion unit
24 | Optional braking unit PB7 PEB7-4200K E6581436 For 200kW or more units
Pl ing uni PB7-4400K un
E6581399 200V-15kW, 400V-18.5kW
25 | Fin outside mounting kit (optional) FOT**Z E6581400 200V-18.5~45kW, 400V-22~75kW
E6581365 200V-55kW~, 400V-90kW~
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7. OperatW% ignal

71

External operation

The inverter can be freely controlled externally.

Parameters must be differently set depending on the operation method. Make sure of the operation method before
setting parameters, and set parameters properly to the operation mode according to the procedure mentioned below.

[Steps in setting parameters]

Check of external sianal conditions

Operation signal:
terminal board
Speed command:
operation panel

Operation signal:
operation panel
Speed command:
operation panel

Operation signal:
terminal board
Speed command:
terminal board

Operation signal:
operation panel
Speed command:
terminal board

Refer to Section 5.5

Refer to Section 5.5
Example 2.

Example 1.

Refer to Section 5.5

Refer to Section 5.5
Example 4.

Example 3.

L] L]

v Y

[In case of control panel operation command inpuf

[In case of run/stop with external inpuf|

T 10 d= ! (Operation panel input enabled)

£ N0 A= (Terminal input enabled) *
2 (2-wire RS485 communication input)
3 (4-wire RS485 communication input)
4 (Communication option input)
*Sink logic and source logic (logic of input/output
terminal) are switchable to each other.
For details, refer to Section 2.3.2.

¥ Y

v ]

[In case of control panel operation the frequency|
F 10 /=4 (Operation panel input enabled)

[In case of set the frequency with external inpuf

F 0 d= 1 (VI/Il (voltage/current input))

(RR/S4 (potentiometer/voltage input))
(RX (voltage input))

(2-wire RS485 communication input)
(4-wire RS485 communication input)
(Communication option input)
(Optional Al1 (Differential current input))

(Optional Al2 (voltage/current input))
(UP/DOWN frequency)

(RP pulse input)

(High speed pulse input)

- (Unsupported)

AL NP [ | P < TR TR R T
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7.2 Applied operation with input and output signals (operation by terminal board)

7.2.1 Functions of input terminals (in case of sink logic)
Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.
The desired contact input terminal functions can be selected from 120 types. This gives system design flexibility.
[Control terminal board]

DDD [ PP_IRR/S4[CCA[VI/IT RX [ FM [AM |
[FLA[FLB[FLC] ‘

[ \SIF [S2 TS3TRES]
[STTCCT NO IP24 PLCIOUT1IOUT2| CCl |

B Setting of contact input terminal function

Terminal . . Adjustment .
Title Function Default setting
symbol range
F 1 ! [Note 5], Always ON function selection 1~3 & (No function is
) Fi2TlFI2E assigned)
F Fild Input terminal function selection 1 (F) 2 (Forward run)
R Friz Input terminal function selection 2 (R) n~135 4 (Reverse run)
ST F ¢ !0 [Note 6], F ! {3 | Input terminal function selection 3 (ST) 5 (Standby)
RES FiM Input terminal function selection 4 (RES) = Refer to 5 (Reset)
S1 Fils Input terminal function selection 5 (S1) Section ] (Preset speed 1)
S2 F g Input terminal function selection 6 (S2) 7.2.1. {2 (Preset speed 2)
S3 Fil Input terminal function selection 7 (S3) {4 (Preset speed 3)
RR/S4 Filig Input terminal function selection 8 (RR/S4) !5 (Preset speed 4)
LI1~LI8 FLig~F i2E Input terminal function selection 9~16 o
B12~B15 | F {GH~F 157 Input terminal function selection 17~20 o

Note 1:RR/S4 terminal become enable when SW3 is switch to S4.

Note 2: When £ { ([, F {2 7and F {25 (Always ON function selection 1~3) are selected, selected function is
generally activated regardless of positive or negative logic.

Note 3: F { {5~F {2 F is for use of expansion terminal board option unit.

Note 4: F {5 4%~F (£ 7 is not supported (for options).

Note 5: VFAS1-****WN, HN Note 6: VFAS1-****-WP

B Connection method (An example of the connection of terminals: SW1 set to sink logic)
1) In case of positive logic (a-contact) input

nverte A-contact switch

Input terminal ; - . : :
: f This function is activated when the input
terminal and CC (common) are short-circuited.
i Use this function to specify forward/reverse run
i ora preset speed operation.

2) In case of negative logic (b-contact) input

Inverte B-contact switch

Input terminal — . § This function is activated when the input
terminal and CC (common) are open-circuit.
i Use this function to specify operation
i standby signal or reset signal.
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3) Connection with transistor output

[Programmable controller

Input terminal

© P The inverter can be controlled by connecting
the input terminal with output (contactless
switch) of a programmable controller. Use
i this function to specify forward/reverse run or
cC a preset speed operation. Use a transistor

© that operates on 24Vdc, 5mA power.

* Interface between programmable controller and inverter
When using an open-collector output type programmable control device to control the operation of a motor, connect
cables, as shown in the schematic diagram for sink/source logic (when an external power supply is used) on page
B-15. When using the internal power supply of the inverter, connect cables, as shown in the schematic diagram on
page B-14. If the programmable control device is turned off with the inverter left on, an incorrect signal will flow into
the inverter, as shown in the figure below, because there is a potential difference between the control power
supplies. Be sure to provide an interlock so that the programmable controller cannot be turned off when the inverter
is on.

Programmable controller Inverter
+24V

External +24V

Fuse blowout v
power supply

detector circuit

IrllpuRt t;;_mmal Inverter internal
(FR,ST...) +24V power

supply
N

B Example of use- three-wire operation (SW1 set to sink logic)
The three-wire operation function allows you to make the inverter self-hold its operation, without setting up a
sequential circuit, so that the inverter can be operated by means of external signals (reset contact signals).

F d Forward run (F): If you press the Forward (F) button, the
F erwargran motor rotates in the forward direction at the
frequency specified with a command.

R Reverse run  Reverse run (R): If you press the Reverse (R) button, the
motor rotates in the reverse direction at the
S3 HD frequency specified with a command.
HD (S3): If you press the HD (S3) button, the motor
cc decelerates and comes to a stop.

[Parameter setting]

Terminal y . . :
Title Function Adjustment range Example of setting
symbol
s3 ) Input terminal function o~ 135 ]
re selection 7(S3) wuea ( HD operation retention)
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B Table of setting of contact input terminal function

Parameter setting

Parameter setting

Positive | Negative Function Positive | Negative Function
logic logic logic logic
o H No function is assigned 0 T Servo lock signal
2 3 F: Forward run command i i3 Simple positioning (positioning loop)
H 5 R: Reverse run command T4 15 Integrating wattmeter display clear
& 7 ST: Standby 15 17 Trace back trigger signal
g g RES: Reset 15 1g I;g;tl;)lﬁla\\lcé r:%:-:lpeed operation
0 [ S1: Preset speed 1 g0 g No function assigned
4 /3 S2: Preset speed 2 a2 53 No function assigned
Y {5 S3: Preset speed 3 g4 85 No function assigned
‘G {7 S4: Preset speed 4 g5 g7 Binary data write
‘8 ‘5 Jog run g5 g5 Up/down frequency (up) *1
cf 2 Emergency stop o i Up/down frequency (down) *1
2c 23 DC braking 97 53 Up/down frequency (clear)
oM = Acceleration/deceleration switching 1 *2 a4 g5 No function assigned
25 27 Acceleration/deceleration switching 2 *2 95 g7 No function assigned
28 25 V/f switching signal 1 *2 98 =k Forward/reverse selection
= =N V/f switching signal 2 *2 HHH e Run/stop command *3
32 33 Torque limit switching signal 1 *2 e 03 Commercial power/INV switching
ki 35 Torque limit switching signal 2 *2 {04 05 Frequency reference priority switching
35 31 PID control OFF selection 05 [ VI/Il terminal priority
38 35 Pattern operation group 1 08 05 Command terminal board priority
SO Hd Pattern operation selection 2 R [ Permission of parameter editing
Yo Y3 Pattern operation continuation signal i {13 Speed/Torque switching
HH 45 Pattern operation trigger signal iH {15 No function assigned
HE 43 External thermal error R [ No function assigned
Ll Hg Communication priority cancel = g No function assigned
o 5 HD operation retention 20 2 No function assigned
52 53 PID differentiation/integration clear 22 23 Rapidest deceleration command
oy cs PID forward/reverse switching 24 25 Preliminary excitation *4
56 K Forced continuous operation 2k - Braking request
58 55 Specified speed operation 28 25 No function assigned
&0 5! Acceleration/deceleration suspend signal 130 R Brake answer back input
52 53 Power failure synchronized signal 32 33 No function assigned
&4 55 My function RUN signal {34 {35 Traverse permission signal
[ 57 Auto-tuning signal
= ] Speed gain switching

*1: Valid when F /10 4 (Frequency setting mode selection 1) is setat { (Up/down frequency).

The frequency setting range is between ={7.[/~

1o
(AN

(Upper limit frequency). The acceleration/deceleration

time with respect to the frequency setting remains A L [ /d £ L, unless switching between acceleration and
deceleration is performed.
*2: To switch acceleration/deceleration pattern, V/f pattern, torque limit 1~4, give the following signals to switching

functions.
Switching signal 1 Switching signal 2
Acceleration/deceleration1, V/f 1, torque limit 1 OFF OFF
Acceleration/deceleration2, V/f 2, torque limit 2 ON OFF
Acceleration/deceleration3, V/f 3, torque limit 3 OFF ON
Acceleration/deceleration4, V/f 4, torque limit 4 ON ON

*3:1f &, 3 (F: Forward run command) or 4, 5 (R: Reverse run command) is assigned at the same time, this
function has a priority.
*4: After the motor slows down and comes to a full stop at a pre-excitation command, the motor is set free

momentarily to bring it into a pre-excitation state.

This function should not be used when F £ [ 5 is set to & or 4. Or the inverter might malfunction.
*5: Do not set the function " Permission of parameter editing" into the parameter F  {5~F {2 & (without option)
and {5 Y~F {5 7. Ifitis setted, can not reset the setting.
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B Sink logic/source logic
Switching between sink logic and source logic (input/output terminal logic) is possible.
= For details, refer to the Section 2.3.2.

7.2.2 Functions of output terminals (incase of sink logic)
Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the OUT1, OUT2 and FL (FLA, FLB and FLC) terminals on the terminal board, you can use
0~255 functions and functions obtained by combining them.

[Control terminal board]

[ PP _RRIS4CCA[VI/I] RX [FM | AM |

A |

[[[+sUT F [ R [ST[S2]S3[RES]
ST | CC [ NO [P4PLCOUTHIOUT2] CC

H How to use

Function of QUT1--+- To be set by parameter £ {311

Function of OUT2-+-+---To be set by parameter £ {3

Functions of FLA, FLB, and FLC-:++++ To be set by parameter £ {32

W Setting of output terminal function
Terminal
ermina Title Function Adjustment range Default setting
symbol
Output t inal functi
OUT1 £i3n u pul erminal function [-255 H .
selection 1 (Low-speed signal)
Output terminal function 5
0ouT2 Fi3t selection 2 o~255 (Acceleration/decele
ration completion)
L Fi3g Output terminal selection 3 0-255 ' i
(Failure FL)
OUT3~0UT6 . . Output terminal function -
Ri-Rz | | 1337F 138 selection 4~9 §-d35 5
Output terminal function
R3,R4 | Fi58,F 159 Py g-255 254
selection 10~11

Note1: 7 {3 3~F {35 is for use of expansion terminal board 1 option unit.
Note2: F {F5~F (3§ is for use of expansion terminal board 2 option unit.
Note3: F {5 H, F {55 is not supported (for options).

Note4: When use OUT1 terminal for pulse output function, refer to Section 6.35.1.
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W Output terminal function (open collector, relay outputs) setting and detection levels
For the open connector output terminals (OUT1, OUT2) and the relay output terminals (FLA, FLB and FLC),
functions can be selected from 0 to 255 functions. The selectable functions and detection levels are listed in the

table below.

Up to 7 output terminals can be used if add-on options are used in combination with the inverter, while up to 3
output terminals can be used if no add-on option is used.

(<Technical terms> )
«Alarm e Alarm output beyond a certain setting value.
e Pre-alarm - Alarm output of the state where the inverter may carry out a trip by continuation.
« Serious failure -+ Output signal in a serious failure of the protection function of the inverter.
(Arm overcurrent (J L A {, 2, 3), Load side overcurrent (5 £ L ), Short-circuiting
(EF {,EF ), Phase failure (E FH LI, EFH ), Abnormal output current detection
(Err )
« Light failure -+ Output signal in a slight failure of the protection function of the inverter.
(Overload (7L {,2), overvoltage (5 P {, &, 3), overcurrent during
acceleration/deceleration/fixed speed operation (5L {, {F,2,2F, 3, 3F))
« Emergency stop -+ Output signal when the inverter comes into emergency stop.
L Stopping manner is set with F & [J 3 (emergency stop). )
Table of output terminal functions and detection levels
Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
. , Lower limit frequency ON|:T|he running fl_'equency is equal to or higher than the setting
H { (L) of L L (Lower limit frequency)
OFF:The running frequency is lower than the setting of £ 1 .
Upper limit frequenc ON:The running frequency is equal to or higher than the setting
I 3 (L")B a Y| of 4L (Upper limit frequency)
OFF:The running frequency is lower than the setting of /1 .
ON:The running frequency is equal to or higher than the setting
Y 5 Low-speed signal of & {1} (low-speed signal output frequency)
OFF:The running frequency is lower than the setting of £ {5 .
Acceleration/decelerati ON:The difference between the frequency command and the
& 7 on completion running frequency is within the setting of F {J 2.
P OFF:In acceleration or deceleration.
ON:The running frequency is in the range of £ ! { £ F {07,
g g9 Speed reach signal OFF:The running frequency is out of the range of F { {
Fibg.
o e Failure FL ON:Inverter is tripped.
Y fr (Al trips) OFF:Inverter trip is canceled.
‘2 '3 Failure FL ON:Inverter is tripped (except £ F and L L)
! ! (Except EF, OCL) OFF:Inverter trip is canceled. (reset)
ON:Inverter output current is over the 7 5 [ { (Stall prevention
i ‘5 Or\:;?:rr;?nt () level) set value.
P OFF:Inverter output current is under the 5 {.
ON:A certain rate of inverter overload (£ {) detection time is
‘5 (9 Inverter overload over
{ Ha 2
(OL1) pre-alarm OFF:The detection time is within a certain limit.
. f T e i ime i
g g Motor overload (OL2) 0Ovl\é.rA certain rate of inverter overload (7 .. ') detection time is
{ { 2
pre-alarm OFF:The detection time is within a certain limit.
ON:The temperature of the cooling fin is 95°C or higher inside
20 2 Overheat pre-alarm the inverter.
OFF:The temperature drops to 90°C or lower after overheat
pre-alarm was on.
Overvoltage control operation or PB operation in progress. ON:
= = Overvoltage pre-alarm | PB operation level + 3%
(200V class: Approx. 370Vdc, 400V class :Approx. 740Vdc)
Undervoltage in main ON:The main circuit voltage is lower than the main circuit
oM 25 circuit (MOFF) undervoltage detection (F 5 ' 5) level.
detection (200V class: Approx. 170Vdc, 400V class: Approx. 340Vdc)
) ON: The state that inverter output currentis F 5 ! { set value
] ]
gb X Low current detection | /- larger continued more than F & {2 set value.
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
) ON:The state that torque componentis F & (&, F& ! 7 set
c8 c3 Over-torque detection value or larger continﬂed morgthan F & ! setvalue.
. . ON:A certain rate of braking resister overload trip (5L ~
i P Braking resistor S e
38 3 overload pre-alarm detection time isover. o
OFF:The detection time is within a certain limit.
ON:In emergency stop operation (£ is indicated).
3¢ 33 | Inemergency stop OFFThe detection time fo within e(l certain limit, :
ON:In retry operation (- £ ~ 4 is indicated).
I 35 In retry OFF:No rrgtrypoperatio(n is performed. :
35 37 Pattern operation ON:In normal operation or pattern operation has finished.
! switching output OFF:In pattern operation.

38 39 PID deviation limit ON:PID deviationisin 5 35 or - 355 set value.

uo ut Run/Stop QN:Running frequency is output or DC injection breaking (o' &)
is performed.

Serious failure (OCA, ON:Serious faillurel (;’[H, OC L, EF, phase failure, abnormal
yz y3 OCL, EF, phase failure, Outpl.,lt, short-circuit) is detected. ] ) )

etc.) OFF.Invener has recovered from serious failure. (Serious

failure has been reset)
. . ON:Light failure (5L, L ¢, D2, 0L 3, OF)is detected.
HY H5 Iz_l%htof;l)lure (oL, oct, OFF:Inverter has recovered from light failure. (Light failure has
s been reset)

Commercial
HE YT power/inverter Refer to Section 6.19.

switching output 1

Commercial
4a 4 power/inverter Refer to Section 6.19.

switching output 2

. ON:Cooling fan is in operation.
58 51 Cooling fan ON/OFF OFF:CooIigg fan is offr:)peration.
5z 53 In jogging operation (In | ON:In jog run
B 7 jog run) OFF:In normal operation
oy cc :)):r?;/’t“e?'rrl\inal board 8N:I.n operatio_n by termina! board.
. o FF:In operation by operation panel.

operation switching

Cumulative operation ON:Cumulative operation time is beyond the F 5 2 ! set value.
5E 57 - OFF:Cumulative operation time is less than the F 5 2 { set

time alarm value.

cg cg PROFIBUS/DeviceNet/CC- | ON:Communication error occurred.

Link communication error OFF:Communication error is canceled (reset).
Forward/reverse OFF:In forward operation. ON:In reverse operation.
&0 &1 switching It output command status while operation is stopped.
(When command status is not active, It will be "OFF")
ON:In operable status or operation can be started with frequency

57 &3 Ready for operation 1 command input as an operation switching answer-back.
OFF:In inoperable status.

ON:In operable status or operation can be started with ST and

54 &5 Ready for operation 2 RUN signals and frequency command input.

OFF:In inoperable status.

58 &5 Brake release (BR) Output the braking signal according to the brake sequence.
ON:More than one of alarm, pre-alarm, undervoltage, low
current over-torque, poor control power supply, PID deviation

10 T In (pre-)alarm status limit, abnormal frequency setting or torque limit have occurred
or detected.

OFF:All the alarms above are canceled.

12 13 Forward speed limit ON:Forward operation speed is F 4 & & set value or over.

! ! (torque control) OFF:Forward operation speed is less than £ 42 5 set value.

Ty - Reverse speed limit ON:Reverse operation speed is F 4 = & set value or over.

! ! (torque control) OFF:Reverse operation speed is less than F 4 2§ set value.

7 i Inverter healthy output | ON and OFF are alternately output at intervals of 1 second.

- 7q RS485 communication | ON:Communication error occurred.

! ! error OFF:Communication error is canceled (reset).
] 8! Error code output 1

ElS 83 Error code output 2

gg g% E:g: zgg: gﬂ:zz: Z Output the error code in 6-bit.

28 89 Error code output 5

o g Error code output 6
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)

logic logic
N 23 Specified data output 1
a4 EH Specified data output 2
95 E] Specified data output 3
EE] EE] Specified data output 4 | Output of the designated data in 7-bit.

00 (] ! |Specified data output 5

02 {13 [Specified data output 6

04 {05 |[Specified data output 7

10E {7 [Light load output ON:Load is equal to 7 3 35~F 3 35 set values or less.
08 {15  [Heavy load output ON:Load is larger than F 3 35~F 3 3 & set value.
[ { ! | |Positive torque limit ON:Positive torque is over the positive torque limit level.
i { {3 [Negative torque limit ON:Negative torque is over the positive torque limit level.
i - Output folr external rush ON:External rush suppression relay is actuated.

suppression relay
18 ) g:smﬁit%n of stop ON:Stop positioning has been completed.
a0 2+ |L-sToP ON:Qpera\ion at the lower limit frequency is performed
continuously.

icc ic3 :;r:’éﬁ:gizlzljerz operation ON:Power failure synchronized operation is performed.
24 25 Traverse in progress ON:Traverse operation is performed.

26 21 Traverse deceleration in ON:Traverse deceleration operation is performed.

progress

28 {25 [Partreplacement alarm | Alarm:The time of replacement of parts is approaching.
=T {3 | |Over-torque pre-alarm ON:70% of the F & /£ or F 5 {7 setting level is detected.
i3 {33 ;?‘;Zgz command 1/ ON:Frequency command selection 2 is selected.

i34 /35 ErigSeEt;E;O;)e)pt ON:A trip other than emergency stop has occurred.

207 223 [My function output 1 ON:My function output 1 is ON.

2oH 225 [My function output 2 ON:My function output 2 is ON.

226 22 7 [My function output 3 ON:My function output 3 is ON.

7 228 225  [My function output 4 ON:My function output 4 is ON.

230 23 ¢ [My function output 5 ON:My function output 5 is ON.

23 233 [My function output 6 ON:My function output 6 is ON.

234 235  [My function output 7 ON:My function output 7 is ON.

235 237 [My function output 8 ON:My function output 8 is ON.

238 235 [My function output 9 ON:My function output 9 is ON.

it c 4 ! |My function output 10 ON:My function output 10 is ON.

SHZ c 43 |My function output 11 ON:My function output 11 is ON.

SHH Z 45 |My function output 12 ON:My function output 12 is ON.

2HE 247 [My function output 13 ON:My function output 13 is ON.

2HE 2495 [My function output 14 ON:My function output 14 is ON.

250 25 ¢ [My function output 15 ON:My function output 15 is ON.

257 253 [My function output 16 ON:My function output 16 is ON.

25 255 glg\':;)llsteosg (for terminal Output signal always OFF

Note 1: “ON” in positive logic : Open collector output transistor or relay is turned on.
“OFF” in positive logic : Open collector output transistor or relay is turned off.
“ON” in negative logic : Open collector output transistor or relay is turned off.
“OFF” in negative logic : Open collector output transistor or relay is turned on.
Note 2: Alarm output check conditions are as follows.
(1) Undervoltage detected :To be checked during operation.
(2) Low current detected  : To be checked during operation command.
(3) Overtorque detected : To be checked always.
m Sink logic/source logic
Sink logic and source logic (logic of input/output terminal) can be switched to each other.
= For details, refer to Section 2.3.2.
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7.2.3 Setup of input terminal operation time

e
*Function

The input/output terminal operation time setup function is used to extend response time if there is something

1
|
|
: malfunctioning because of noise or chattering of input relay.
t

B Setup of response time

Title Function Adjustment range Default setting
FiHG Input terminal 1 response time selection (F) 2~200 ms g
Fidd Input terminal 2 response time selection (R) 2~200 ms 5

Input terminal 3 ti lecti
I DF] nput terminal 3 response time selection -200ms g
(ST)
Input terminal 4 response time selection
F 43 P P 2~200 ms
(RES)
FoidM Input terminal 5~12 response time selection 2~ 00 ms

-: Setting when vector option unit or expansion terminal board option is used.

Note: Response time is time to receive the terminal signal. The reflection to the inverter output in actual has the
delay of several further ms.

7.2.4 Analog input filter

*Function
This function is effective to remove noise from the frequency setting circuit. If operation is unstable because of

|
1
1
1
: noise, increase the time constant of the analog input filter.

B Response time setting

Title Function Adjustment range Default setting

7:No filter

{:Filter approx. 10ms
oas Analog input filter . :Filter approx. 15ms
3:Filter approx. 30ms
:Filter approx. 60ms

"
]
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7.3

Setup of external speed command (analog signal)

Function of analog input terminals can be selected from four functions (external potentiometer, 0 to 10Vdc, 4 (0) to

20mAdc, -10 to +10Vdc). The selective function of analog input terminals gives system design flexibility.

= Refer to Section 6.28 for fine adjustment of analog setting signal and output frequency.

[Control terminal board]

... [ PP _[RR/SHCCA[VI/I] RX | FM | AM |
[FLA[FLB[FLC] H ‘ _
(L 1 1 1 1

[[T-sUT F T R [S11S2]S3[RES]
[STTCCT NO P24 PLCOUTA[OUT2[ CC T |

B Setting of analog input terminal functions

Terminal Title Function Adjustment range Deféult
symbol setting
G:FNOdIF 20T terminal
switching (input terminal
function selection {{J
- Feon Frequency priority selection 05) g
LFROdIF20T
frequency switching
(switchby F 2 &)
FZ28 ¢ | VI/Ilinput point 1 setting O~100% o
Uil FZ202 | VI/Linput point 1 frequency 0.0~FHHz 0.0
FZ203 | VIl input point 2 setting O~100 % 108
AIFZ VI/Il input point 2 frequency 0.0~FH Hz *1
- Fooq Frequency setting mode selection 2 Sameas F/il0d ({~13) i
- FZ208 | Speed command priority switching frequency | . {~F H 0.1
All F 205 | Analog input filter i (No filter)~3 (Max. filter) 0
= RR/S4 input point 1 setting O~100% o
RRIS4 F2il RR/S4 input point 1 frequency O.0~FHHz o0
Fol2 RR/S4 input point 2 setting O~100% 00
AuF? RR/S4 input point 2 frequency O.0~FH Hz *1
FZ2 B RX input point 1 setting SIO0~100% o
RX F2ild RX input point 1 frequency O.0~FH Hz 0.0
F2 8 RX input point 2 setting SI00~100 % oo
F2 g RX input point 2 frequency O.0~FH Hz *1
Feoe . ’ ) For details, see Instruction Manual
, ~F 23 ¢ | AT A2 input point setiing (E6581341) specified in Section 6.41.
Option - -
F2ad RP/high speed pulse input point setting For details, see Instruction Manual
~F237 (E6581319) specified in Section 6.41.

*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0
Note 1: Input terminals of Al1 and Al2 are at expansion TB option unit.
Note 2: Input terminals of RP/high speed pulse is at PG feedback device option unit.
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7.3.1 Setup by analog input signals (RR/S4 terminal)
If a potentiometer (1~10kQ-1/4W) for setting up frequency is connected with the RR/S4 terminal, the inverter can be
run and stopped with external commands.
For bringing this function into practice, connect a potentiometer to the terminals of PP, RR/S4 and CC so as to divide
the reference voltage (10Vdc) at the terminal PP and to input 0 to 10Vdc of divided voltage between the RR/S4 and
CC terminals.
If analog voltage signal of 0 to 10Vdc is input between the terminals of RR/S4 and CC, frequency can be set up
without connection of a potentiometer.

Title Function Adjustment range Default setting |Example of settingl
Chbd Command mode selection o~4 & (Terminal) & (Terminal)
Fhod Frequency setting mode selection i~13 2 (RR/S4) 2 (RR/S4)

1

Fhsl FM terminal meter selection O~EH4 o !

Fh FM terminal meter adjustment - - -

= Frequency priority selection o,

Fe2os Analog input filter Q (Nofilter)~3 (Max. o o
filter)

20 RR/S4 input point 1 setting O~100 % o o

L~ RR/S4 input point 1 frequency 0.0~FH Hz 0.0 0.0

Foiz2 RR/S4 input point 2 setting O~00 % 100 00

AuF? RR/S4 input point 2 frequency 0.0~FH Hz *1 *1

*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0

«An example of the connection of terminals: SW1 set to sink logic»

— ® Run/stop setup
Mcce Motor To control switching between forward run
X - U1 (F) and reverse run (R), and stop by
Power_x/_a_. :t; VT2 d external commands.
supply_x/_”, s WIT3® m Setup of frequency setting signal and
running frequency characteristic
RES To set up frequency setting signal to be
input to the potentiometer (RR/S4
$1 terminal) and characteristic of running
S2 frequency.
FLA Frequency characteristic is set up at the
’_ s3 two points of RR/S4 reference point 1
FLB (F 2 185)frequency (F 2 ! !), RR/S4
reference point 2 (F & {2 )/frequency
§FLe ST (AuF?2)
m Connection and calibration of
po4PLC F ¢—_~—% Forward run frequency meter
R ¢—_——4 Reverse run Connect a 1mAdc full-scale DC current
ouT1 meter, 7.5Vdc full-scale DC voltmeter or
ouT2 rectifier type AC voltmeter. For
M calibration of the meter, refer to the
Frequency Section 5.16.
NO AM 7 meter Hz
cc AuFcd Point 2
Point 1
Operation
(L) cc frequency
f CCA RX VIl RRIS4PP
30
= Feil %
Feun Faue
1~10kQ-1/4W 0% 100%
(ov ~ 10V)
Frequency setting
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7.3.2 Setup by analog input signals (VI/Il terminal)
Connect current signal (4 (0) to 20mAdc) or voltage signal (0 to 10Vdc) to the terminal Il so that the inverter can be
run and stopped with external commands.

Adjustment Example of settin
Title Function ! Default setting P 9
range 4 (0)~20mAdc 0~10Vdc
L 10 d | Command mode selection o~4 {1 (Terminal) O (Terminal) | & (Terminal)
F 10 d | Frequency setting mode selection 1 i~13 ' (RR/S4) {(VIN) (Vi)
FI151 |FM terminal meter selection O~64 & ! !
Fh FM terminal meter adjustment - - - -
T I : Voltage input |
F {08 |Analog Wl voltage/current switching . o H H
{: Current input
F 200 | Frequency priority selection o, o i 0
F 20 ! |Vilinput point 1 setting O~100% a 200 a.0
F 202 |Milinput point 1 frequency O.0~FH Hz o0 0.0 a0
F 203 [WMMlinput point 2 setting O~100% g g g
A {F 2 | VMWlinput point 2 frequency O.0~FH Hz *1 *1 *1
T (No filter)~ 3
F20%5 |Analoginput filter - i ] g
£o3 91np (Max. fitter) o Y Y
*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0
«An example of the connection of terminals: SW1 set to sink logic»
- B Run/stop setup
oo contl swlchingbetween fonerd o
—x pFEAsT Ui ’
Power L6~ % :;t; EASE VT2 external commands.
SUPPIY ey 715 WiT3® m Setup of frequency setting signal and
running frequency characteristic
RES To set up frequency setting signal to be
input to the external signal (VI/II terminal)
S1 and characteristic of running frequency.
s2 Frequency characteristic is set up at the
FLA two points of VI/II reference point 1
— S3 (F 28 !)frequency (F 25 2), Vil
FLB reference point 2 (F 2 I 3 )/frequency
(RIF2).
IFLC ST m Connection and calibration of
frequency meter
. Forward run Connect a TmAdc full-scale DC current
P24/PLC R ¢— _—$ Reverse run metgr, 7.5Vdc full-scale DC voltmgter or
0UT1 rectifier type AC voltmeter. For calibration
of the meter, refer to the Section 5.16.
OUT2
FM
Frequency
NO AM meter Hz
cc AIFS Point 2
Operation | Point 1
frequency
(L) cc
CCA RX VI/II RR/S4PP
L Fooc o
= o
= Foo3
0% 20% 100%
0 ~ 4 ~ 20mA)currentinput
* *4(0)~20mAdc 0 ~ 10V) voltage input
or 0~10Vdc

Frequency setting signal

# To apply a current through the VI/II terminal,
the setting of £ /& needs to be changed.
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7.3.3 Setup by analog input signals (RX terminal)

Connect voltage signal (0 to +10Vdc) to the terminal RX so that the inverter can be run and stopped with external

commands.

Title Function Adjustment range Default setting Example of setting
04 | Command mode selection O~Y 7 (Terminal) & (Terminal)
Fnod Frequlency setting mode ~13 2 (RRIS4) IR

selection 1
FI5L | FM terminal meter selection O~54 0 !
Fr FM terminal meter adjustment - - -
F 200 | Frequency priority selection g, ! o o
F 205 | Analog input filter I (No filter)~ 3 (Max. filter) | & g
F 2 {5 | RXinput point 1 setting 100~ 100 % a o
F2 {7 | RXinput point 1 frequency O.0~FH Hz 0.0 0.0
F 2 {5 |RXinput point 2 setting SO0~ I00% oo oo
F2 !5 |RXinput point 2 frequency 0.0~FH Hz *1 1
*1: Inverter with a model number ending with -WN, HN: 60.0 -WP: 50.0

«An example of the connection of terminals: SW1 set to sink logic»

<L m Run/stop setup
MCCB Motor Run/stop operation by means of external
—_—_ o RIL1 UM commands.
Sﬁwelr 9 s12 VIT2Q m Setup of frequency setting signal and
PPY—X_——0 13 WIT3Q running frequency characteristic
To set up frequency setting signal to be
RES input to the external signal (RX terminal)
and characteristic of running frequency.
S1 e
Frequency characteristic is set up at the
S2 two points of RX reference point 1
FLA s3 (F 2 {F)frequency (F 2 {7),RX
FLB reference point 2 (F 2 { & )/frequency
(Fc !
FLC m Connection and calibration of
< ST frequency meter
- Run/Sto Connect a 1mAdc full-scale DC current
P24/PLC P meter, 7.5Vdc full-scale DC voltmeter or
R rectifier type AC voltmeter.
ouT For calibration of the meter, refer to the
ouT2 Section 5.16.
EM Frequency
meter }
NO M Operation frequency Hz Point 2
Foi
cC 1
Forward
run Feil . Foif
L] cc %
CCA RX VI/Il RR/S4PP Fa
L Reverse f
= un Point 1
-10~+10Vdc J
-100% 0% 100%
(-10v ~ ov ~  +10V)
Frequency setting signal
*: Regardless of open/closed circuit between R and CC terminals, run and stop operation is
controllable.
Switching between forward run and reverse run is controllable by the terminals F/R and
RX if reverse run prohibition selection F 3 ! { is properly set up.
= For details, refer to Section 6.14.4.
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8. Monitori atio atus

8.1 Screen composition in the status monitor mode

The status monitor mode is used to monitor the operation status of the inverter.
= For modes available and instructions about how to switch them, refer to section 3.1.
Here is the screen composition in the status monitor mode.

Status monitor mode @ Ll

Standard monitor mode

m (when the power is turned on)
\ / Setting monitor mode
® @
-

1

paAe|dsip si duy v — padduy usypp

paAe|dsIp aJe Ja}oWeled JO SpUly €2
paAe|dsip sI shjejs uonesadQ — uofjelado |ewlou Jy

N
1
1
- 1
=) 5 H
= 5 1
3 @ '
[ o H
S 9 '
g 2 s
= =
s %
U o = @
o o
2 g g 2
=3 5] <l =3
@ < —_— °
-~ 2 B o
b I EX @
¢ y & §
Q Pl » @
5 ) ~ j=X
S || oy 2
© v = ®
e P 5] o
»
PO »
(] (0]
- Q
-~ -3
o o
w =1
[0] ©
Q N
=] N
©
N} ]
puy 1
1
\ I' !
A et T - *Atrip'and trip No. are displayed M. _ _ _ _ __ _ o _____ _
alternately.
@ ‘Enter key @@Select key - Mode key
Used to set values and Used to select Used to select mode
return to previous menu item and operation level

H-1
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8.2 Monitoring the status

8.2.1 Status monitor under normal conditions
In this mode, you can monitor the operation status of the inverter.

To monitor the inverter when it is normally running, press the key twice and the current status is indicated
on the LED display.

Setting procedure (EX.: operation at 60 Hz)

Commun Ke LED
ication Item displayed Y h Description
No operated display
X The output frequency is displayed (during operation).
* Standard monitor
1 - mode &0.0 (When standard monitor display selection F 7 [ is set
to [ [Output frequency])
Setting monitor u The first basic parameter “History function (5 L/ )" is
FEO1 ALH .
mode displayed.
FEO1 Status monitor mode Fr-F The rotating direction is displayed. (F :Forward run,
(Rotating direction) g r :Reverse run)
o Frequency @ 500 The operation frequency command value is displayed.
command value s (When F 7 { != !, Frequency command)
The inverter output current (load current) is displayed.
3 - Output current L 8D
P @ S TP l(When £ 7 12=2, Output current)
" Input voltage (DC ying The Inverter DC voltage (default setting: unit %) is
detection) 'Y | displayed.(When £ 7 {3=3, Input voltage) [Note 3]
. The inverter output voltage (default setting: unit %) is
5 - Output voltage PUno
P 9 @ Ty displayed.(When F 7 {4=", output voltage)
. IThe torque is displayed.
6 - Torque oo
q @ 160 (When F 7 {5=F torque)
Regenerative The regenerative braking resistance overload factor is
*7 braking resistance @ - | displayed.
overload factor d Y |(When £ 7 5= {5, regenerative braking resistance
(PBrOL data) overload factor)
Invert load
. f:;teorer overioa @ - ~ | The inverter overload factor is displayed.
8 (L1 data) Y Y [(When £ 7 7= 15, inverter overload factor)
Motor overload The motor overload factor (default setting: unit %) is
*9 - factor @ L {00 |displayed.
(When F 7 { 5= {4, Motor overload factor)
FEOO | Output frequency @ &0.0 [The output frequency is displayed.
Inout terminal The ON/OFF status of each of the control signal input
infi)rmation 1 @ Hiiiill terminals (F, R, ST, RES, S1, S2, S3, RR/S4) is
displayed in bits.
FEO6 Input terminal g i The ON/OFF status of each of the optional control signal
information 2 " " Linput terminals (LI, LI2, LI3, L14) is displayed in bits.
Input terminal Y The ON/OFF status of each of the optional control signal
information 3 """ linput terminals (LI5, LI6, L7, LI8) is displayed in bits.
[Note 4] Output terminal " . | The ON/OFF status of each of the control signal output
information 1 Y """ terminals (OUT1, OUT2, FL) is displayed in bits.
FEO7 Outout terminal The ON/OFF status of each of the optional control signal
info[r)mation 2 @ {Hiiiiii1 | output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.

(Continued overleaf)
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(Continued
Commun
ication Item displayed Key .LED Description
No. operated display

FEO08 | CPU1 version w {00 | The version of the CPU1 is displayed.

FE73 | CPU2 version c {00 | The version of the CPU2 is displayed.

[Note 5]| FE10 | Pasttrip1 00 3o ! | Pasttrip 1 (displayed alternately at 0.5-sec. intervals)

[Note 5] FE11 Past trip 2 Past trip 2 (displayed alternately at 0.5-sec. intervals)

[Note 5]| FE12 | Pasttrip 3 OF 33 | Pasttrip 3 (displayed alternately at 0.5-sec. intervals)

[Note 5]| FE13 | Pasttrip4 nE oY | Past trip 4 (displayed alternately at 0.5-sec. intervals)

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

ON: {
n 0! |OFF:

Note 6] | Fe7g Part replacement n

alarm information

O LR

{
L A ]
[ 1\

Cumulative _I \E Cooling fan
operation time Control circuit board
capacitor

Main circuit capacitor

Cumulative
operation time

The cumulative operation time is displayed.

Note 7 FE14
[ ! (Indication of 0.1 represents 10 hours.)

Default display
mode

@O

The operation frequency is displayed (during operation).
[Note 1]

Note 1: Press the @@ keys to change items displayed in the status monitor mode.

Note 2: Contents of status indications of *1, *2, *3, *4, *5, *6, *7, *8, and *9 can be selected from 44 kinds of
information.
Contents of status indications that are set up at = 7 [ (standard monitor display selection) and
F 71 I~F 7 !5 (status monitor 1 to 8 display selection) are displayed.
Unit of current and voltage indications can be changed from % to A (ampere)/V (volt) and vice versa
respectively. = Refer to Section 5.15.

Note 3: Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1./2".

Note 4: The number of bars displayed varies depending on the setting of 7 5 & 5 (logic output/pulse train output
selection.)
The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If F & & 5=0": The bar representing OUT1 is displayed.
If £ & & 5= {: The bar representing OUT1 is not displayed.

Note 5: Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £~ ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, 3 or

4 is displayed. = For more details, refer to Section 8.2.2.

Note 6: The part replacement alarm is displayed based on the value calculated from the annual average ambient
temperature, operation time and load current specified using F & 3 4.
Use this alarm as a guide only, since it is based on a rough estimation.

Note 7: The cumulative operation time increments only when the machine is in operation.
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B Input terminal information

uondo uo-ppy

!

-
A :::J
b l::”
-

B Output terminal information

uondo uo-ppy

/’

-

] ]
!
| I
Y |
Lilain
L

B Cumulative operation time
For indication of cumulative operation hours, running hours are counted up when the output frequency monitor
reads a frequency other than 0.0Hz. 10 hours is indicated as 0.1 (unit of Indication).

/—Data bit of communication
No. FE06
~

Input terminal 1 (F) B S )

Input terminal 2 (R) F L i2 ©1  |When there is signal input :
Input terminal 3(ST)  : F { {3 :2

Input terminal 4 (RES) : F { {4 :3 |When there is no signal inputy
Input terminal 5 (S1) ) (blank in the upper half)
Input terminal 6 (S2) F iG55

Input terminal 7 (S3) FiET e

Input terminal 8 (RR/S4) : F { {F :7/

Input terminal 9 (LI1) :F { {9 :8))When there is signal input I
Input terminal 10 (LI2) : F (20 :9

Input terminal 11 (LI3) F {2 ! 110 When there is no signal input []
Input terminal 12 (L14) : £ {22 : 11) (blank in the upper half)

Input terminal 13 (LI5) : F (£ 3 : 12))When there is signal input ’
Input terminal 14 (LI6) : F {4 :13

Input terminal 15 (LI7)  : F {25 : 14 |When there is no signal input N
Input terminal 16 (LI8) F {25 15| (blank in the upper half)

Input terminal 9 to 16

Output terminal 1 (OUT1) : F {350
Output terminal 2 (OUT2) : £ (3
Output terminal 3 (FL)  : F (3

Output terminal 4 (OUT3) : F (33
Output terminal 5 (OUT4) : F {34
Output terminal 6 (R1) F i35
Output terminal 7 (OUTS5) : F (35
Output terminal 8 (OUT6) : F (3 7
Output terminal 9 (R2) Fi3g
Output terminal 10 (R3) : F {5 F
Output terminal 11 (R4) Figg .

Output terminal 4, 5, 6 (OUT3, OUT4,

Output terminal 7, 8, 9 (OUT5, OUTS,

Output terminal 10, 11 (R3, R4)

= © 0 N o O

-

/
: Expansion terminal board option unit

Data bit of communication
No. FEO7

]
11 |When there is signal output  §

2
2 :3 |When there is no signal outputl

(blank in the upper half)

S
[]
When there is signal output I
When there is no signal output 1
(blank in the upper half)
0
1)
R1) :Expansion terminal board

option unit 1

R2) :Expansion terminal board
option unit 2
: Not corresponding
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8.2.2 Display of detailed information on a past trip
Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the@ key when the
trip record is selected in the status monitor mode.
Unlike the " Monitor display at tripping " in 8.4.2, details on a past trip can be displayed, even after the inverter is turned
off or reset.
: Key . -
Item displayed operated LED display Description
[Note 5]{past trip 1 0L | < ! |Pasttrip 1 (displayed alternately.)

The number of time the same trip occurred in succession is displayed.

Continuous trips o
(LR OCARZ, BLRI, OCL  Unit: times)

[Note 1]|Output frequency &0.0 The operation frequency when the trip occurred is displayed.

Status monitor mode

Fr-F The direction of rotation is displayed. (¥ :Forward run, - :Reverse run
(Rotating direction) d played. (# r )

Frequency command
value

The operation frequency command value is displayed.

(When F 7 { {= !, Frequency command)

The inverter output current (load current) is displayed.

(When F 7 {Z=¢, Output current)

The inverter DC voltage is displayed. (Default setting unit: %)

(When F 7 {3=3, Input voltage) [Note 3]

The inverter output  voltage is displayed. (Default setting unit: %)
(When F 7 {4=4, output voltage)

The ON/OFF status of each of the control signal input terminals (F, R,

[Note 2]|Output current

[Note 2]|Input voltage (DC
[Note 3]|detection)

[Note 2]|Output voltage

Input terminal

information ST, RES, S1, S2, S3, RR/S4) is displayed in bits.
[Note 4] Output terminal n .« | The ON/OFF status of each of the control signal output terminals
0% Minformation Y """ | (ouT1, OUT2, FL) is displayed in bits.
Cumulative operation - The cumulative operation time when the trip occurred is displayed.
[Note 6]~ P L8565 P : Py
time (0.01=1 hour, 1.00=100 hours)
Past trip 1 00 !« ! |Press this key to return to past trip 1.

GOLLLLOR®

key to change items displayed in the status monitor mode.

3

Note 1: Press the Q\h)
Note 2: You can switch between % and A (ampere)/V (volt), using the parameter o 5 7 1! (current/voltage unit
selection).
Note 3: The input voltage displayed is 1/~/2" times as large as the rectified DC input voltage.
Note 4: The number of bars displayed varies depending on the setting of 5 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.

If FEE 5= :The bar representing OUT1 is displayed.
If ¥65 5= :The bar representing OUT1 is not displayed.

Note 5: If there is no trip record, i £ - ~ is displayed.

Note 6: The cumulative operation time increments only when the machine is in operation.
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8.3

Changing status monitor function

B Changing the display format while power is on

The item displayed in the standard monitor mode (*1 on the left side of table on page H-2), for example, operation

frequency which is displayed by default in this way:

w1 1
Sy

when power is on or “JJ F F” when power is off, can be

changed to any item shown on page H-7. This new format, however, will not display an assigned prefix such as £

orl.
- Standard monitor mode = Standard monitor display selection (5 7 {{J)
Title Function Adjustment range Default setting

Standard monitor hold §:Real time

Fa0g function {:Peak hold o

2 :Minimum hold

F11n Standard monitor o~70 7

display selection = Refer to page H-7.

Specify how to output the monitored values that are assigned to status monitors 1 through 8.

IfFI0
displayed one after another.

T is set to [7, the monitored values selected with

7 10 (standard monitor display selection parameter) are

For peak hold values and minimum hold values, the minimum values in each operation mode are displayed. When

the motor is at a standstill, the values monitored last are held as they were until the motor is started the next time.
The maximum and minimum values monitored after power is turned on or after the reset with the EASY key are

always displayed no matter whether the motor is in operation or at a standstill.

B Changing contents of status monitor indication

Regarding contents of status monitor indications appearing in the left column of the table on page H-2, those
marked with *2 to *9 can be changed for others. Select a desirable monitor function from among optional monitor

functions appearing on page H-7.

*2 Frequency command

*3 Output current

*4 Input voltage

*5 Output voltage

*6 Torque

*7 Regenerative braking resistance overload factor
*8 Inverter overload factor

*9 Motor overload factor

£
F
£
F
£
F

F7

F1

= Changeable by status monitor 1 display selection
= Changeable by status monitor 2 display selection
= Changeable by status monitor 3 display selection
= Changeable by status monitor 4 display selection
= Changeable by status monitor 5 display selection
= Changeable by status monitor 6 display selection
= Changeable by status monitor 7 display selection
= Changeable by status monitor 8 display selection

cB-JcF.u%.Eu}rG-:

Title Function Adjustment range Default setting
Fait Status monitor 1 display selection ~70 = Referto page H-7. !
Fiic Status monitor 2 display selection Ditto 2
Fai3 Status monitor 3 display selection Ditto 3
Faid Status monitor 4 display selection Ditto Y
FI1l5 Status monitor 5 display selection Ditto g
FT1IlR Status monitor 6 display selection Ditto s
FalT Status monitor 7 display selection Ditto /5
FI1i8 Status monitor 8 display selection Ditto M

MIEF T ! ftoF 7 IF are setat“f]” (Output frequency) the operation frequency is not held in trip status.
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[Setup values of monitor indication parameters (F 7 {5~F 7 {F)]
Comm’\L‘J:lcatlon Eeetft?::;t Item displayed Marking Unit (Panel) (Comn:.:;':cation)
FDOO & | Output frequency &0.0 0.1Hz [note 4] 0.01Hz
FE02 ! Frequency command value &50.0 0.1Hz [note 4] 0.01Hz
FEO3 2 Output current L 0 1%ord 5P 0.01%
FE04 El Input voltage (DC detection) 4 0 1%or d5FPL 0.01%
FEO05 Y | Output voltage ) 1%ord5PU 0.01%
FE15 5 | Compensated frequency 0.0 0.1Hz [note 4] 0.01Hz
FE16 5 Speed feedback (real-time value) 0 0.1Hz [note 4] 0.01Hz
FE17 7 Speed feedback (1-second filter) o 0.1Hz [note 4] 0.01Hz
[Note 5] FE18 g Torque 9 0 1% 0.01%
[Note 5] FE19 5 | Torque command 9 0 1% 0.01%
[Note 5] FE20 { ! |Torque current c O 1% 0.01%
FE21 {2 | Exciting current r 0 1% 0.01%
FE22 {3 | PID feedback value g 0.1Hz [note 4] 0.01Hz
FE23 {4 | Motor overload factor (OL2 data) L o 1% 0.01%
FE24 {5 | Inverter overload factor (OL1 data) Lo 1% 0.01%
Regenerative braking resistance
FE25 ‘6 ovegrload factor (OLr%ata) r & 1% 1%
FE28 ‘7 zi?frn(en;ag\ée) braking resistance load - o 1% 1%
[Note 5] FE29 {8 |Input power i I 0.1kW 0.01kW
[Note 5] FE30 /59 [Output power H 0 0.1kW 0.01kW
FE39 2 3| Optional Al2 input J 0 1% 0.01%
FE35 24 | RR/S4 input ) a 1% 0.01%
FE36 25 |Vl input 0 1% 0.01%
FE37 25 |RXinput o o 1% 0.01%
FE38 2 7 [Optional Al1 input o0 1% 0.01%
FE40 28 |FM output A 0 1 0.01
FE41 25 | AM output A0 1 0.01
(FAB5) 7 ¢ | Communication data output [Note 3] [Note 3] [Note 3]
FE66 32 | Attached to expansion I/O card 1 CPU version| /. { - -
FE67 33 | Attached to expansion I/O card 2 CPU version|  {. { & - -
[Note 8] FETE 34 | Integral input power h o Dere_/nflls’:_,'on De,ge"nssgon
[Note 5] FE77 35 |Integral output power H 0 De;e_}ng;on De;)P:'InSsgon
[Note 2] FEOO 55 | Signed output frequency &50.0 0.1Hz [note 4] 0.01Hz
[Note 2] FE02 5 ! |Signed frequency command value 50.0 0.1Hz [note 4] 0.01Hz
[Note 2] FE15 52 | Signed compensated frequency &50.0 0.1Hz [note 4] 0.01Hz
[Note 2] FE16 5 3 | Signed speed feedback (real-time value) o 0.1Hz_[note 4] 0.01Hz
[Note 2] FE17 54 | Signed speed feedback (1-second filter) i 0.1Hz [note 4] 0.01Hz
[Note 2,5] FE18 55 |Signed torque q 0 1% 0.01%
[Note 2,5] FE19 5 & [Signed torqgue command 9 0 1% 0.01%
[Note 2.5] FE20 55 | Signed torque current I 0 1% 0.01%
[Note 2] FE22 55 |Signed PID feedback value 0 0.1Hz [note 4] 0.01Hz
[Note 2] FE37 &0 |Signed RX input 0 1% 0.01%
[Note 2] FE38 5 ! | Signed optional Al2 input o 0 1% 0.01%
FD50 54 [Light-load high-speed load torque monitor 1 L 1% 0.01%
FD51 &5 |Light-load high-speed load torque monitor 2 H 1% 0.01%
FE31 55 | Pattern operation group number P Lo 0.1 0.1
FE32 b Remaining no. of F:ycles_for which n 23 1 1
pattern operation is continued
FE33 5 F | Pattern operation preset speed numbers Fi 1 1
Remaining time for which pattern
FE34 63 operation?s continued P fe3d 01 0.1
FE71 78 |Rated voltage uHO0 1 0.1
FE90 7 ! |Rotational speed g3 1 1
FA15 72 | Communication reception counter ni23 1 1
FA16 73 | Communication abnormal counter nidd 1 1
FE43 74 |MON1 o 1% 0.01%
FE44 75 |MON2 0 1% 0.01%

(Continued overleaf)
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(Continued)
Communication | Default . . . Unit
No. setting Item displayed Marking Unit (Panel) (Commurication)
FE56 16 |RP o 0.1% 0.01%
FD85 77 |COUNT1 ig3H 1 1
FD86 78 |COUNT2 ig3H 1 1
FD52 75 | PID result frequency &0.0 0.1Hz 0.01Hz
Synchronous speed frequency
I o
FE84 8o command &0.0 0.1Hz 0.01Hz

Note 1: If any value other than the values in the above table is specified, the number “5 5 5 5" is displayed.

Note 2: If a negative value of signed signal is specified, the negative sign “-” is displayed. When the negative sign “-”
is displayed, do not display "5", "L ", ".{". When read through by communications device, the negative sign is
affixed only FE18~FE20, FE37 and FE38 values..

Note 3: Data set with FA65-FA79 is displayed.
= For details, refer to Instruction Manual (E6581315) specified in Section 6.42.

Note 4: Unit of display is able to change depends on 7 T &~ F 70 & setting.

Note 5: If monitor this item, operate a motor in automatic torque boost mode or vector control mod (7 £ =2, 3,4,

g)

Tor

H-8
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8.4

Display of trip information

8.4.1 Trip _code display

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, the status when the

inverter trip is held.

B Display of trip information

Communication/Error code

Error code Description Communication No.:FC90
arid Overcurrent during acceleration 1
are Overcurrent during deceleration 2
a3 Overcurrent during fixed speed operation 3
ore Overcurrent flowing in element during acceleration 37

(Overheat)
nrae Overcurrent flowing in element during deceleration 38
(Overheat)
or3e Overcurrent flowing in element during fixed speed 39
(Overheat)
OrLR U-phase arm overcurrent 5
OCRZ V-phase arm overcurrent 6
OrR3 W-phase arm overcurrent 7
ol Overcurrent (Loaded side overcurrent at start time) 4
or- Dynamic braking element overcurrent (200V-55kW or 36
larger, 400V-90kW or larger)
OH Overheating 16
OHZ Thermal trip stop command from external device 46
oLl Inverter overload 13
oLe Motor overload 14
OLr Dynamic braking resistor overload 15
or ! Overvoltage during acceleration 10
orz Overvoltage during deceleration 11
OF3 Overvoltage during fixed speed operation 12
Ok Overtorque 32
ur Low current operation 29
P Undervoltage (main circuit power supply) 30
£ Emergency stop 17
EEF I E E P ROM fault (writing error) 18
EEFRZ Initial read error (parameter initialization) 19
EEFPI Initial read error (parameter initialization) 20
|
gic_', Ground fault zz
EFPHED Output phase failure 9
EPH I Input phase failure 8
Errd Inverter RAM fault 21
Err3d Inverter ROM fault 22
ErrH CPU fault 23
ErrS Communication time-out error 24
Errb Gate array fault 25
Err Output current detector error 26
Errf8 Optional unit fault 27
Ekn Tuning error except Etn1~3 40
EEn ! F 4 ! tuning error 84
EEnd F 4 {2 tuning error 85
Etnd i, ulw, FHO5~40 7 setting error 86
EEYP Inverter type error 41
£-10 Analog input terminal overvoltage 42
E-11 Sequence error 43
£-12 Encoder error 44

(Continued overleaf)
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(Continued)
. Communication/Error code
Error code Description Communication No.:FC90

£-13 Speed error (Over speed) 45

£- 18 Terminal input error 50

£-1 Abnormal CPU2 communication 51

£-20 V/f control error 52

£E-21 CPU1 fault 53

£-2¢2 Abnormal logic input voltage 54

£E-23 Option 1 error 55

£-24 Option 2 error 56

£-25 Stop position retaining error 57

£-2& Internal circuit error 58

£-259 Control power backup undervoltage 61

SOUE Step-out (for PM motors only) 47
nErr(®) No error 0

Note: Past trip records (trip records retained or trips that occurred in the past) can be called up.
= See Section 8.2.1
(*) This is not a trip code. This code is displayed to show the absence of error when the past trip monitor mode
is selected.
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8.4.2 Monitor display at tripping

[Note 3]

*1
[Note 4]
*2
[Note 4]
[Note 5]
*3
[Note 4]
*4
*5

*6

*7

[Note 6]

At the occurrence of a trip, the same information as that displayed in the mode described in 8.2.1, “Status monitor
under normal conditions,” can be displayed, as shown in the table below, if the inverter is not turned off or reset.

To display trip information after turning off or resetting the inverter, follow the steps described in 8.2.2, “Display of
detailed information a past trip.”
B Example of call-up of trip information

Commun

g . Key LED -
|c’e\1‘t(|]on Item displayed operated display Description
FCo0 | Trib information noa Status monitor mode (The code blinks if a trip occurs.)
P Hre The motor coasts and comes to a stop (coast stop).
The first basi ter “History functi HH)
) Setting monitor mode AuH diszl;rysed asic parameter “History function (5 L/ H)" is
o . The direction of rotation when the trip occurred is
FEO1 | Direction of rotation Fr-F
d displayed.(¥ :Forward run, - :Reverse run)
Frequency command con The operation command value when the trip occurred
value oy is displayed.
The inverter output current at tripping (load current) is
R Output current @ Ci3n displayed P pping ( )
Input voltage (DC oy The inverter DC voltage at the occurrence of a trip is
detection) Y displayed.
The inverter output voltage at the occurrence of a tri
R Output voltage @ Fon is displayed P 9 P
- Torque @ 9 {00 | The torque when the trip occurred is displayed.
R tive braki
ege”e’a ve braxing ~ | The regenerative braking resistance overload factor at
- resistance overload - Y | irioping is displaved
factor (PbrOL data) pping s ispiayec.
Inverter overload r n . AT
- The inverter overload factor at tripping is displayed.
factor (OL1 data) @ v o - pping is dispiay
Motor overload factor oA o
- The motor overload factor at tripping is displayed.
(OL2 data) @ c v pping s dispiay
The output frequency when the trip occurred is
FEOO | Output frequency @ 400 displayep; auency P
Inout terminal The ON/OFF status of each of the control input
inz)urmaﬁo; ; @ t011011! |terminals at tripping (F, R, ST, RES, S1, S2, S3,
RR/S4) is displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
FEO6 in:)rmation 5 @ A {{{1|input terminals at tripping (LI1, LI2, LI3, LI4) is
displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
'nf‘:armat'on 3 @ b {11! |input terminals at tripping (LI5, LI6, L7, LI8) is
i i
displayed in bits.
Output terminal The ON/OFF status of each of the control output
info:‘)mation 1 @ o {11! |terminals at tripping (OUT1, OUT2 and FL) is
FEO7 displayed in bits.
Output terminal The ON/OFF status of each of the optional control
inforpmation 2 @ {0l | output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.
FEO8 |CPU1 version @ w {00 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ c {00 | The version of the CPU2 is displayed.

(Continued overleaf)
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[Note 7]

[Note 7]

[Note 7]

[Note 7]

[Note 8]

[Note 9]

(Continued
Commun
ication Item displayed Key L ED Description
No. operated display

FE10 |Pasttrip 1

m

00 3« ! |Pasttrip 1 (displayed alternately at 0.5-sec. intervals)

FE11 Past trip 2

Past trip 2 (displayed alternately at 0.5-sec. intervals)

FE12 |Pasttrip 3

0 F 3o 3 |Pasttrip 3 (displayed alternately at 0.5-sec. intervals)

FE13 |Pasttrip 4

n £~ roH | Past trip 4 (displayed alternately at 0.5-sec. intervals)

SO

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Part replacement ON: ~
FE79 P ) @ 7 ol ! " Cad
alarm information OFF: [ 111
Cumulative _I ‘ l_ Cooling fan
operation time Control circuit board
capacitor
Main circuit capacitor
FE14 Cumulative operation oo The cumulative operation time is displayed.
time Y (Indication of 0.1 represents 10 hours.)
Status monitor mode (The code blinks if a trip occurs.
- Default display mode org y .( e P )
s Reverts to the first trip indication.
Note 1: If trouble occurs while the CPU is being initialized after the inverter is turned on or reset, the trip record

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:

Note 9:

retaining function does not record it but displays a status monitor item.
Contents of status indications of *1, *2, *3, *4, *5, *6, *7, and *8 can be selected from 44 kinds of information.

Contents of status indications that are setup at # 7 { {~F 7 { £ (status monitor 1 to 8 display mode) are
displayed.
Iltems displayed when a trip occurs can be changed by pressing or key.

You can switch between % and A (ampere)/V (volt), using the parameter & 5 F I{ (current/voltage unit
selection).

The input voltage displayed is 1/./2" times as large as the rectified DC input voltage.

The number of bars displayed varies depending on the setting of F & 5 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is assigned
toit.

If F & & 9=0:The bar representing OUT-NO is displayed.

If F 55 5= {:The bar representing OUT-NO is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £ - ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, 3 or 4
is displayed. = For more details, refer to Section 8.2.2.

The time elapsed before an end of part replacement alarm is issued is calculated from the average yearly
ambient temperature, operation time and load current entered using £ 5 3 4, and it is no more than an
estimation, and therefore it should be used for reference purposes only.

The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of detecting

time.
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8.5 Display of alarm, pre-alarm, etc.

When the inverter alarm, pre-alarm, etc. occurred, the contents are displayed. (Some are not displayed.)
Listed below ones can be monitored via communication (FC91). Refer to 13.1 for the other alarms.

Bit Description Panel indication
0 Overcurrent pre-alarm r

1 Inverter overload pre-alarm L

2 Motor overload pre-alarm L

3 Overheat pre-alarm H

4 Overvoltage pre-alarm achieving PBR operation level I

5 Main circuit undervoltage detected NOFF
6 (Reservation area) -

7 Low current alarm -

8 Overtorque pre-alarm —

9 Braking resistor overload pre-alarm -
10 Cumulative operation time alarm -

11 PROFIBUS/DeviceNet/CC-Link communication error el
12 RS485 communication error te
13 (Reservation area) -
14 Forced deceleration stop because of a momentary power failure SEOF
15 Pre-alarm stop because of prolonged lower-limit frequency operation LSEF

Note: For each bit, “0” indicates normal condition and “1” indicates appearance of alarm, etc.
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9. Taking measures to satisfy the CE/UL/CSA standards

9.1

How to cope with the CE standard

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively, make it
obligatory to put the CE mark on every applicable product to prove that it complies with the directives. Inverters do
not work alone but are designed to be installed in a control panel and always used in combination with other
machines or systems which control them, so they themselves are not considered to be subject to the EMC directive.
However, the CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and systems
are subject to the above directives. It is the responsibility of the manufacturers of such final products to put the CE
mark on each one. If they are “final” products, they might also be subject to machine-related directives. It is the
responsibility of the manufacturers of such final products to put the CE mark on each one. In order to make machines
and systems with built-in inverters compliant with the EMC directive and the low-voltage directive, this section
explains how to install inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for conformity
with the EMC directive. However, we cannot check all inverters for conformity because whether or not they conform
to the EMC direction depends on how they are installed and connected. Applicable EMC standards vary depending
on the composition of the control panel in which the inverter is installed, the relationship with other electrical devices
installed in the control panel, wiring conditions, equipment layout, and so on, so you should check whether your
machine or system complies with EMC standards as a whole. Therefore, please verify for yourself whether your
machine or system conforms to the EMC directive.

9.1.1 EMC directive

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-AS1 series of
inverters complies with the EMC directive if an EMC filter recommended by Toshiba is connected to it and wiring is
carried out correctly.

The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of
which is further categorized according to the operating environment of each individual machine. Since inverters are
intended for use with industrial systems under industrial environments, they fall within the EMC categories listed in
Table 1 below. The tests required for machines and systems as final products are almost the same as those required
for inverters.

Table 1 (EMC standards)

Category Subcategory Product standards Test standard
Radiat

Emission [-adiated CISPR11(EN55011)
Conducted
Electrostatic discharge IEC61000-4-2
Radiated, radlz?»fr.equency, |EC61000-4-3
electromagnetic field
Electrical fast transient burst IEC61800-3 IEC61000-4-4

Immunity | Surge IEC61000-4-5
Conducted disturbances, induced by IEC61000-4-6

radio-frequency field
Voltage dips, short interruptions and
voltage variations

IEC61000-4-11
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9.1.2 Measures to satisfy the EMC directive

Concrete measures for EMC directive of CE markings are shown below.

B Models with a built-in EMC filter

(1) 200V class: VFAS1-2004PL~2075PL
400V class: VFAS1-4007PL~4500KPC
The above mentioned models install EMC noise filter inside. So the conducted and radiated noise can be reduced,
optional EMC noise filters are not needed.
(If a further noise reduction is required, insert an additional filter described in I-4 on the input side of the inverter.)

Table 2  EMC directive compliance
Requirements
Length of
. Conducted noise Conducted noise
| EMC pl PVWM carrier MO | | 061800-3 category C2 | IEC61800-3 category C3
ereree petebee frequency L F | connecting EN55011-I06:2)W 1 EN55011-ICE‘:QGory 2
(kH2) cable ( classA Group1)|( classA Group2)
(m)
VFAS1-2004PL~ 4 1
$1-200 EMP101Z 0
VFAS1-2015PL 16 5 A
Built-in filter -
4 10
VFAS1-2022PL
16 5
EMP102Z
4 10
VFAS1-2037PL
16 5 I
- Built-in filter
VFAS1-2055PL, EMP103Z 4 10
VFAS1-2075PL 16 5
VFAS1-4 ~ 4 1
S1-4007PL EMP101Z 0
VFAS1-4022PL 16 5 P
2 10 Built-in filter -
VFAS1-4037PL EMP102Z
16 5
VFAS1-4055PL~ 4 1
S1-4055 EMP103Z 0
VFAS1-4110PL 16 5
4 10
VFAS1-4150PL
16 5
EMP104Z
25 25
VFAS1-4185PL
16 25
2.5 50
VFAS1-4220PL EMP105Z
16 25
VFAS1-4 2.
S1-4300PL, EMP106Z 5 50
VFAS1-4370PL 16 25
VFAS1-4450PL~ EMP108Z 25 50 - Built-in filter
VFAS1-4750PL 16 25
VFAS1-4900PC - 25 50
VFAS1-4110KPC - 25 50
VFAS1-4132KPC - 25 50
VFAS1-4160KPC - 25 50
VFAS1-4200KPC - 25 50
VFAS1-4220KPC - 25 50
VFAS1-4280KPC - 25 50
VFAS1-4355KP
S1-4355KPC, - 25 50
VFAS1-4400KPC,
VFAS1-4500KPC, - 25 50

(' ): An optional regenerative braking unit PB7 is used.
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(2) Use shielded power cables and control signal cables for the input and output lines of the inverter. Route the
cables and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable
and between the input and output wires of the power cable. Do not route them in parallel or bind them together,
instead cross at right angle.

(3) Install the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Using wires as thick
and short as possible, earth the control panel securely with a distance kept between the earth cable and the
power cable.

(4) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth
shielded cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a

ferrite core in a shielded cable is even more effective in limiting the radiation noise.

(5) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC and cabinet.

[Ex. Countermeasure - inverter wiring]

Strip and earth the shielded cable,
following the example shown in
Fig.

o)

—

i

T Peel off the outer sheath of the

R

cable and fix the shielded part with a
metal saddle.
J/
\_ B EMC plate (Refer to Table 2.)
[ PG feedback signal line (Shielded cabless)
Control wiring (Shielded cabless)
Relay contact output FLA, FLB, FLC 4-wire RS485 communication line (Shielded cab
Control wiring (Shielded cabless) Control wiring (Shielded cabless)
Logic input/output +SU, F, R, S1~83, RES, Analog input VI/Il, RR/S4, PP, CCA
ST, NO, P24/PLC, OUT1, Analog output FM, AM, CCA
ouT2, CC LJLJ

Power supply wiring (Shielded cabless) 4
R/L1, S/L2, T/L3 L Motor wiring (Shielded cabless)
U/T1, VIT2, W/T3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 1
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B When an external EMC filter is added

(1) Additional external EMC filters have the further effect of suppressing conduction and radiation noises. Use the
recommended EMC noise filter specified in Table 3. This combination of inverter and filter was used when
examining the inverter for compliance with the EMC directive.
Table 3 lists noise filters recommended for the inverters.

Table 3  Combinations of inverter and EMC filter
Requirements Conducted noise Conducted noise
Inverter type PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
4 frequency  F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
3.5~4 50 EMF3-4012A EMF3-4012A
VFAS1-2004PL~ 100 EMF3-4012A -
VFAS1-2015PL 4.1~16 20 EMF3-4012A EMF3-4012A
i 50 EMF3-4012A -
3.5~4 50 EMF3-4026B EMF3-4026B
VFAS1-2022PL, 100 EMF3-4026B -
VFAS1-2037PL 4.1~16 25 EMF3-4026B EMF3-4026B
i 50 EMF3-4026B -
35-4 05 EVF 0350 S
VFAS1-2055PL 4.1~16 25 EMF3-4035C EMF3-4035C
50 EMF3-4035C -
35-4 05 EVF 01D S
VFAS1-2075PL 4.1~16 25 EMF3-4046D EMF3-4046D
50 EMF3-4046D -
o4 50 EMF3-4072E EMF3-4072E
VFAS1-2110PM, 100 EMF3-4072E -
VFAS1-2150PM 4.1~12 25 EMF3-4072E EMF3-4072E
| 50 EMF3-4072E -
2225 50 EMF3-4090F EMF3-4090F
VFAS1-2185PM, 100 EMF3-4090F -
VFAS1-2220PM 2.6~12 25 EMF3-4090F EMF3-4090F
i 50 EMF3-4090F -
225 50 EMF3-4180H EMF3-4180H
VFAS1-2300PM~ 100 EMF3-4180H -
VFAS1-2450PM 2.6~12 25 EMF3-4180H EMF3-4180H
| 50 EMF3-4180H -
VFAS1-2550P,
VFAS1-2750P 25 100 EMF3-43001 -
3.5~4 50 EMF3-4012A EMF3-4012A
VFAS1-4007PL~ 100 EMF3-4012A -
VFAS1-4022PL 4.1~16 20 EMF3-4012A EMF3-4012A
) 50 EMF3-4012A -
354 00 V340568 S
VFAS1-4037PL 4.1~16 25 EMF3-4026B EMF3-4026B
50 EMF3-4026B -
3.5~4 50 EMF3-4035C EMF3-4035C
VFAS1-4055PL, 100 EMF3-4035C -
VFAS1-4075PL 4.1~16 25 EMF3-4035C EMF3-4035C
) 50 EMF3-4035C -
354 00 N 3-406D S
VFAS1-4110PL 4.1~16 25 EMF3-4046D EMF3-4046D
50 EMF3-4046D -
o4 100 EMF3-4072E EMF3-4072E
VFAS1-4150PL, 300 EMF3-4072E -
VFAS1-4185PL 4.1~12 100 EMF3-4072E EMF3-4072E
) 200 EMF3-4072E -

(Continued overleaf)




TOSHIBA E6581301

(Continued)
Requirements Conducted noise Conducted noise
Inverter tvbe PWM carrier | Length of motor IEC61800-3 category C2 IEC61800-3 category C1
yp frequency £ F | connecting cable | (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
ot 100 EMF3-4090F EMF3-4090F
300 EMF3-4090F -

VFAS1-4220PL 112 100 EMF3-4090F EMF3-4090F

: 200 EMF3-4090F -

025 100 EMF3-4092G EMF3-4092G
VFAS1-4300PL : 300 EMF3-4092G -
VFAS1-4370PL 2612 100 EMF3-4092G EMF3-4092G

: 200 EMF3-4092G -

025 100 EMF3-4180H EMF3-4180H
VFAS1-4450PL~ : 300 EMF3-4180H -
VFAS1-4750PL 2612 100 EMF3-4180H EMF3-4180H

: 200 EMF3-4180H -
VFAS1-4900PC~
VFAS] 4132KPC 2.5 100 EMF3-4300! -
VFAST1-4160KPC~
VFAS14280KPG 2.5 100 EMF3-4600J -
VFAS1-4355KPC~
VFAS1 4500KPG 2.5 100 EMF3-4600J x 2 -

(2) Use shielded cables for the power and control cables, including filter input cables and inverter output cables.
Route the cables and wires so as to minimize their lengths. Keep a distance between the power cable and the
control cable and between the input and output wires of the power cable. Do not route them in parallel or bind
them together, instead cross at right angle.

(3) Install the filter and the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Earth the
cabinet body securely with the thickest and shortest possible electric wire installed away from the power cables.

(4) Route the EMC filter input and output wires apart from each other.
(5) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth
shielded cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a

ferrite core in a shielded cable is even more effective in limiting the radiation noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.
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[Ex. Countermeasure - inverter wiring]

(Strip and earth the shielded cable,
following the example shown in
Fig.

oo00!

Peel off the outer sheath of the cable
and fix the shielded part with a metal
saddle.

/

\_ P EMC plate (Refer to Table 2.)

L PG feedback signal line (Shielded cabless)
Control wiring (Shielded cabless)

Relay contact output FLA, FLB, FLC 4-wire RS485 communication line
(Shielded cabless)

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1~83, RES, Control wiring (Shielded cabless)
ST, NO, P24/PLC, OUT1, Analog input VI/Il, RR/S4, PP, CCA
OouT2, CC Analog output FM, AM, CCA
’7 £ EMCFILTER —/
Motor wiring (Shielded cabless)
Power supply wiring (Shielded cabless) U/T1, VIT2, W/T3

R/L1, S/L2, T/L3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 2

[Operation with external signals]
When using signals from an external control device to operate the inverter, take the measures shown in Figure 3.
Ex.) When using the potentiometer and forward run/reverse run terminals

Ferrite core 1

I

Shielded cable or [Note 1]

Fig. 3
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[Accessories for countermeasure]
o Recommended shield cable : Showa electric Wire & Cable Co., LTD
Type :CV-S
Rating: 600V or less
Cross-sectional area : 2~1000mm?
If it is difficult to procure shielded cables, protect cables with conduit tubes.
o [Note 1] Recommended shield : SUMITOMO 3M Limited, Electromagnetic wave guard shielding sleeve
Type :DS-5,7,10, 14
o EMC filter Type : EMF3 series
o Recommended ferrite core 1 : TDK Corporation
Type :ZCAT3035-1330
Use the following, as required.

o Recommended ferrite core : NEC TOKIN Corporation
Type :ESD-R-47D-1
o Zero-phase reactor : Soshin Electric Co., Ltd.

Type :RC5078 or RC9129
o High-attenuation radio noise reduction filter  : Soshin Electric Co., Ltd.
Type : NF series

9.1.3 Low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked in
accordance with the standard IEC61800-5-1 specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without a problem to European countries.

Applicable standard: |EC61800-5-1

Adjustable speed electrical power drive system
Pollution level: 2
Overvoltage category: 3

9.1.4 Measures to be taken to satisfy the low-voltage directive
When incorporating the inverter into a machine or system, it is necessary to take the following measures so that the
inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely careful
not to put your fingers into the inverter through a wiring hole and touch a charged part, which may occur
depending on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an
additional earth terminal on the EMC plate on which the inverter is installed and connect another cable to it. (Refer
to Fig. 4.) See the table of section 10.1.

(3) Install a non-fuse circuit breaker on the input side of the inverter.

Grounding
terminal Inverter

Install an earth terminal.
EMC plate ﬁi !

Fig. 4
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9.2

Measures to be taken to satisfy the UL/CSA standards

All VF-AS1 series inverters are certified by UL and CSA, and have nameplates with UL and CSA markings.

9.2.1 Caution _in _installing the inverter

A UL certificate was granted on the assumption that the inverter would be installed in a cabinet. Therefore, install the
inverter in a cabinet and if necessary, take measures to maintain the ambient temperature (temperature in the
cabinet) within the specified temperature range.

For models designed for 15kW motors or smaller, if the cover on the top of the inverter is removed, the ambient
temperature can rise to 50°C in some cases, although the maximum allowable ambient temperature is 40°C.
Incidentally, models (with no cover on the top) designed for 18.5 kW motors or larger can be used at ambient
temperatures of up to 50°C.

9.2.2 Caution _in _wiring and rated current

Use the UL conformed cables (Rating 75 °C or more, Use the copper conductors only.) to the main circuit terminals
(R/L1, S/L2, T/L3, U/T1, VIT2, W/T3). For FLA, FLB and FLC terminals, the round solderless terminal “V1.25-3" has
to be used with UL-certified electric wire.

For instruction in the United States, Integral solid state short circuit protection does not provide branch circuit
protection. Branch circuit protection must be provided in accordance with the National Electrical Code and any
additional local codes.

For instruction in the Canada, Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the Canadian Electrical Code and any additional local
codes.

= For recommended electric wire sizes, see Tables 5.

UL-certified rated output current is not the same as inverter unit rated current. Refer to Table 5.

9.2.3 Caution _as to peripheral devices

Use the UL listed fuses at connecting to power supply.

The UL certification test on this inverter was conducted under the AIC* conditions shown in Table 4 (*: current that
flows in the event of a short-circuit in the power supply). Note that AIC currents vary depending on the capacity of the
motor used.

Table 4  Power supply short-circuit current and maximum input voltage

Input voltage Drive motor Power supply short-circuit and maximum input voltage

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms
Symmetrical Amperes, 240 Volts Maximum When Protected by CC Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms

0.4kW

240V 0.75kW to 37kW ) .
Symmetrical Amperes, 240 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 10,000A rms
45kW and over K K
Symmetrical Amperes, 240 Volts Maximum When Protected by J Class Fuses.
0.75KW to 1.5KW Suitable for Use On A Circuit Capabl§ Of Delivering Not More Than 5,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by CC Class Fuses.
2.2KW to 37KW Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms
i Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
A5KW to 132kW Suitable Il=or Use On A Circuit Capablfz Of Delivering Not More Than 10,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
itable Fi A Circui le Of Delivering Not More Than 18,000A
480V 160KW to 220kW Suitable F or Use On A Circuit Capabl 9 Of Delivering Not More Than 18,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
280kW Suitable For Use On A Circuit Capable Of Delivering Not More Than 30,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by T Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 30,000A rms
355KW to 400kW | SO ever troutt LLapable vering
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
500kW Suitable For Use On A Circuit Capable Of Delivering Not More Than 42,000A rms

Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
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Table 5 AIC, Fuse and Wire sizes

Voltage Applicable uL AlC (A) Fuse class | Input wire §ize§ of | Output wire.sizt‘es of Earth
class motor Inverter model | output current (Interruptlng and current power circuit power circuit *4
[kW] (A) *2,*3 capacity) (A) *4 *4
0.4 VFAS1-2004PL | 25 (L F=4) AIC 5000A CC 7Amax. AWG 14 AWG 14 AWG 14
0.75 VFAS1-2007PL | 4.8 (L F=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-2015PL | 7.8 (LF=Y) AIC 5000A J 25Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-2022PL | 11.0(LF=Y) AIC 5000A J 25A max. AWG 12 AWG 12 AWG 14
3.7/4.0 VFAS1-2037PL | 17.5(L F=H) AIC 5000A J 45Amax. AWG 10 AWG 10 AWG 12
55 VFAS1-2055PL | 25.3 (L F=4) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
75 VFAS1-2075PL | 32.2(L F=H) AIC 5000A J 70Amax. AWG 8 AWG 8 AWG 10
200V |11 VFAS1-2110PM | 48.3 (L F=H) AIC_5000A J 90Amax. AWG 4 AWG 4 AWG 10
class |15 VFAS1-2150PM | 62.1 (£ F=H) AIC 5000A J 110Amax. AWG 4 AWG 4 AWG 10
18.5 VFAS1-2185PM 748("F =2.5) | AIC 5000A J 125Amax. AWG 3 AWG 3 AWG 8
22 VFAS1-2220PM | 88(LF=2.5) | AIC 5000A J 150Amax. AWG 2 AWG 2 AWG 8
30 VFAS1-2300PM | 114(LF=2.5) | AIC 5000A J 200Amax. AWG 2/0 AWG 2/0 AWG 6
37 VFAS1-2370PM | 143 (£F=2.5) | AIC 5000A J 225Amax. AWG 3/0 AWG 3/0 AWG 6
45 VFAS1-2450PM | 169 (£ F=2.5) | AIC 10000A | J300Amax. AWG 4/0 AWG 4/0 AWG 6
55 VFAS1-2550P | 221 (£ F=2.5) | AIC 10000A [ J350Amax. AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
75 VFAS1-2750P | 285 (£ F=2.5) | AIC 10000A [ J450Amax. AWG 4/0 x 2 250MCM x 2 AWG 2
0.75 VFAS1-4007PL | 21 (LF=Y) AIC 5000A CC 6Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-4015PL 34(LF=Y) AIC 5000A | CC 12Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-4022PL | 4.8(LF=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
3.7/4.0 VFAS1-4037PL | 7.6 (£ F=4) AIC 5000A J 25Amax. AWG 12 AWG 12 AWG 14
55 VFAS1-4055PL | 1.0 (£ F=H) AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
75 VFAS1-4075PL | 14.0(£F=4) | AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
11 VFAS1-4110PL | 21.0(L F=H) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
15 VFAS1-4150PL | 27.0 (£ F=4) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
18.5 VFAS1-4185PL | 34.0(L F=H) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
22 VFAS1-4220PL | 40.0 (£ F=4) AIC 5000A J 80Amax. AWG 6 AWG 6 AWG 10
30 VFAS1-4300PL | 52.0 (£ F=4) AIC 5000A J 90Amax. AWG 4 AWG 4 AWG 10
37 VFAS1-4370PL | 65.0 (£ F=2.5) [ AIC 5000A [ J 110Amax. AWG 3 AWG 3 AWG 8
45 VFAS1-4450PL | 77.0 (£ F=2.5) [ AIC 10000A | J 150Amax. AWG 1 AWG 1 AWG 8
55 VFAS1-4550PL | 96.0 (£ F=2.5) [ AIC 10000A [ J 175Amax. AWG 1/0 AWG 1/0 AWG 6
75 VFAS1-4750PL | 124.0 (F=£.5) [ AIC 10000A | J 225Amax. AWG 3/0 AWG 3/0 AWG 6
AWG 1/0 x 2 AWG 1/0 x 2 AWG 2
00 90 VFAS1-4900PC | 179.0 (£ F=2.5) | AIC 10000A | J 250Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MOM *1
class B AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
110 VFAS1-4110KPC | 215.0 (£ F=£.5) | AIC 10000A | J 300Amax. 250 MCM x 2 *1 250 MCM x 2 °1 250 MOM *1
AWG 4/0 x 2 AWG 4/0 x 2 AWG 1
132 VFAS1-4132KPC | 259.0 (£ F=2.5) | AIC 10000A [ J 350Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MOM *1
300 MCM x 2 300 MCM x 2 AWG 1
160 VFAS1-4160KPC | 314.0 ([ F=¢.5) [ AIC 18000A | J 400A max. 350 MCM x 2 *1 350 MCM x 2 °1 250 MOM *1
AWG 4/0 x 3 AWG 4/0 x 3 AWG 1/0
200 VFAS1-4200KPC | 387.0 (£ F=¢.5) | AIC 18000A [ J 500Amax. 350 MM x 3 *1 350 MOM x 3 1 | 250 McM x 2 “1
250 MCM x 3 250 MCM x 3 AWG 2/0
220 VFAS1-4220KPC | 427.0 ([ F=¢.5) | AIC 18000A [ J 500Amax. 350 MCM x 3 *1 350 MCM x 3 1| 250 MCM x 2 *1
350 MCM x 3 350 MCM x 3 AWG 3/0
280 VFAS1-4280KPC | 550.0 (£ F=¢.5) | AIC 18000A | T 700Amax 350 MCM x 3 *1 350 MCM x 3 1 | 250 MCM x 2 *1
400 MCM x 2 x 2 400 MCM x 4 AWG 4/0
355 VFAS1-4355KPC | 671.0 (£ F=2.5) | AIC30000A |J450Ax2max. | ool W% o0 500 MCM x 4 *1 500 MCM *1
500 MCM x 2 x 2 500 MCM x 4 AWG 4/0
400 VFAS1-4400KPC | 759.0 (£ F=¢.5) [ AIC 30000A | J500A x 2 max. 500 MOM x 2 x 2 1 500 MCM x 4 *1 500 MCM *1
400 MCM x 3 x 2 400 MCM x 5 250 MCM
500 VFAS1-4500KPC | 941.0 (L F=2.5) | AIC 42000A | J 600A x 2 max. 00 MCM x 32+ 1 500 MCM x 5 *1 500 MCM *1

*1: This part shows the wiring size with using the Lug terminal.
The Lug terminals are an option.

*2: UL output current is different from unit rating output current.

*3: The value of the UL rated output current is applicable when the carrier frequency (£ ) is less than the value
shown in the table.

*4: The cables used must be 75°C copper cables within 40°C ambient temperature.

9.2.4 Caution as to the protection of motors from overload
When using the inverter’s thermal protection function to protect the motor from overload, read the instruction manual
included with the inverter carefully and set parameters according to the specifications of the motor used.
When using the inverter to control the operation of multiple motors, install an overload relay for each individual motor.
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10. SelecW@/Mﬁces

/AN Warning

o » When using the inverter without the front cover, be sure to place the inverter unit inside a cabinet. If
they are used outside the cabinet, it may cause electric shock.

Mandatory

« Be sure to ground every unit. If not, it may cause electric shock or fire on the occasion of failure,
short-circuit or electric leak.

Be Grounded

10.1 Selection of wiring materials and devices
Wire size
Voltage | APPlicable oTETa | OupIET| D terminal | Brangunt | Earth cabi
oltage nput terminal utput termina ermina raking uni al cable
dlass | Mo | nverter model RS v W) (optional) (*4)
AWG mm AWG mm AWG mm AWG | mm AWG | mm
(7) (8) (7) ('8) (7) (8 | 7 | (8| 7)) [(9)
0.4 VFAST-2004PL | 14 | 15 | 14 | 15 | 14 | 15 | 14 [ 15[ 14 |25
0.75 VFAST-2007PL | 14 | 16 | 14 | 15 | 14 | 15 | 14 [ 1 14| 25
15 VFAST-2016PL | 14 | 16 | 14 | 15 | 12 | 15 | 14 [ 15| 14 |25
2.2 VFAST-2022PL | 12 | 15 | 12 | 15 | 10 | 25 | 14 [ 15[ 14 |25
3.7/4.0 | VFAS1-2037PL |10 4 10 4 8 6 | 14 [15] 12 [ 4
55 VFAST-2055PL |8 6 8 6 6 10 | 14 [15] 10 [ 6
7.5 VFAST-2075PL | 8 10 8 10 4 16 | 12 [25] 10 [ 10
200V [1 VFAST-2110PM | 4 16 4 16 3 16 | 10 [ 4 | 10 [16
class [15 VFAS1-2150PM | 4 25 4 25 1 25 | 8 [ 6 | 10 [16
185 | VFAS12185PM | 3 25 3 25 | 10 | 3 | 8 [10] 8 [16
2 VFAST-2220PM | 2 25 2 25 | 20 | 3 | 6 [16] 8 [16
30 VFAST-2300PM | 200 | 50 | 20 | 50 | 40 [ 70 | 4 [ 25| 6 [ 25
37 VFAS1-2370PM | 300 | 70 | 30 | 70 | as0McM | 95 | 3 |35 | 6 |35
45 VFAS1-2450PM | 400 | 70 | 40 | 70 | s00McM | 95 | 2 |50 | 6 | 35
55 VFAS1-2550P | 3/0x2 | 70x2 | 3/0x2 | 120 | 4i0x2 | 95x2 | /0 | 50 | 2 | 70
75 VFAST-2750P | 4/0x2 | 05x2 [250MCMx2] 70x2 |300MCMx2| 120x2 | 10 |85x2] 2 | 95
0.75 VFAST-4007PL |14 | 15 | 14 | 15 | 14 | 15 | 14 [ 15[ 14 [25
15 VFAST-4016PL | 14 | 15 | 14 | 15 | 14 | 15 | 14 [ 15[ 14 [25
2.2 VFAST-4022PL | 14 | 16 | 14 | 15 | 14 | 15 | 14 [ 15| 14 |25
3.774.0 | VFAS14037PL | 12 | 15 | 12 | 15 | 10 | 25 | 14 [ 15| 14 |25
5.5 VFAST-4065PL | 10 | 25 | 10 | 25 8 4 | 14 [15] 12 [25
7.5 VFAST-4075PL |10 4 10 4 8 6 | 14 [15] 12 | 4
11 VFAST-4110PL |8 6 8 6 6 10 | 14 [15 ] 10 [ 6
15 VFAST-4150PL 10 6 10 4 16 | 12 [ 25 10 [0
185 VFAST-4185PL | 6 10 6 10 4 16 | 10 [25] 10 [ 10
22 VFAST-4220PL | 6 10 6 10 4 16 | 10 [ 4 [ 10 [0
30 VFAST-4300PL | 4 16 4 16 2 25 | 8 [ 6 | 10 [16
7 VFAS1-4370PL | 3 25 3 25 1 35 | 8 [10] 8 |16
45 VFAST-4450PL |1 35 1 3% | 20 | 50 | 6 [16] 8 |16
400V [55 VFAST-4550PL | 10 | 50 | 10 | 50 | 30 | 70 | 6 [ 16 [ 6 [ 25
class [75 VFAST-4750PL | 300 | 70 | 30 | 70 | ZmMcM | @ | 3 [ 35 | 6 | 35
%0 VFAS1-4900PC | 1/0x2 | 70x2 | 1/0x2 | 95 | tiox2 | 85x2 | 10 | 35 | 2 | 70
110 VFAST-4110KPC | 3/0x2 | 96%2 | 3iox2 | 120 | 2fox2 [120x2| 10 | 50 | 2 | 95
132 VFAST-4132KPC | 4/0x2 | 962 | 4/0x2 | 150 | 4/ox2 | 120x2| 40 | 70 | /0 | 95
160 VFAST-4160KPC [300MCMx2] 120x2 [300MCMx2| 85x2 [S50MCM<2| 150x2 | 4/0 | 95 | /0 [ 120
200 VFAST-4200KPC | 4/0x3 | 150x2 | 4/0x3 | 120x2 | 3/0x3 | 150x3 [300MCM| 150 | /0 [ 150
220 VFAS1-4220KPC |250MCMx3] 150x3 |250MCMx3| 120x2 | 4/0x3 | 150<3 |300MCM| 150 | _2/0 | 150
280 VFAS1-4280KPC |3500CHx3] 150x3 |3500Chx3] 185%2 | S00MCNIx3| 150x4 | S00MCM | 150 | 300 [120%2
355 VFAS1-4355KPC | IR | 12082 aooncha| 1503 |soomonix3 | 185x4 [ssonicwe|185x2|  4/0  [120x2
400 vras14400kpe | R [ 9002 [soonciing| 185xa |soomcua | TN asowcingltssxz| 410 [150x2
500 VrAS1-4500kPC | 1ONCH | 1202 Laoowcies| 185+ |soomcua | 1994 asuncine|185+2| 250MCm 1502

(*1): The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum permissible temperature of 75°C. Ambient
temperature is 40°C or less and the wiring distance is 30m or less.

(*2): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.

(*3): For the earth cable, use wires larger than the specified ones in size (cross-section).

(*4): Recommended wire size for an optional braking resistor. Refer to 5.19 for use of external braking resistor.

(*5): This cable size is conformity to UL508C.

(*6): This cable size is conformity to IEC60364-5-52.

(*7): This cable size is conformity to IEC60364-5-54.

(*8): The recommended cable is 600V class HIV cable with permissible temperature of 90°C.

(*9): The number refers to a cable composition. For example, in the case of “120x2x2”: 120x2x 24— Number of cables connected in parallel on the terminal board
Number of cables connected to each terminal board

Wire size 120mm’

J-1
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H Selection of wiring equipment

No-fuse breaker Magnetic contactor
Input current[A] - (MCCB) - - (MC) -
Voltage | Applicable Without With Without With
class | motor [KW] Inverter model Reactor Reactor Reactpr Reactpr
Without With Rated current [ Rated current Operation| Operationl
Reactor Reactor Al Al current [A] current [A]
AC-1 AC-1
0.4 VFAS1-2004PL 3.5 2.1 5 5 25 25
0.75 VFAS1-2007PL 6.1 3.2 10 5 25 25
1.5 VFAS1-2015PL 1.5 6.4 15 10 25 25
2.2 VFAS1-2022PL 15 9.3 20 15 25 25
3.7/4.0 VFAS1-2037PL 26.0 15.5 30 30 32 25
5.5 VFAS1-2055PL 35 22.5 50 40 40 25
75 VFAS1-2075PL 45 345 60 40 50 40
200V 1 VFAS1-2110PM - 53.5 - 75 - 80
class 15 VFAS1-2150PM - 72 - 100 - 80
18.5 VFAS1-2185PM - 77 - 100 - 80
22 VFAS1-2220PM - 88 - 125 - 125
30 VFAS1-2300PM - 125 - 150 - 125
37 VFAS1-2370PM - 140 - 175 - 250
45 VFAS1-2450PM - 165 - 200 - 250
55 VFAS1-2550P - 200 - 250 - 275
75 VFAS1-2750P - 270 - 350 - 350
0.75 VFAS1-4007PL 3.7 2.1 5 4 25 25
1.5 VFAS1-4015PL 5.8 3.8 10 6.3 25 25
2.2 VFAS1-4022PL 8.2 5.7 14 10 25 25
3.7/4.0 VFAS1-4037PL 14.0 8.7 18 14 25 25
5.5 VFAS1-4055PL 20.5 12.7 32 25 25 25
7.5 VFAS1-4075PL 27 16.3 32 25 32 25
1 VFAS1-4110PL 36.5 21.5 50 30 40 32
15 VFAS1-4150PL 48 33.5 60 40 50 40
18.5 VFAS1-4185PL - 45.5 - 60 - 50
22 VFAS1-4220PL - 50 - 60 - 50
30 VFAS1-4300PL - 66 - 100 - 80
200V 37 VFAS1-4370PL - 84 - 100 - 125
class 45 VFAS1-4450PL - 105 - 125 - 125
55 VFAS1-4550PL - 120 - 150 - 125
75 VFAS1-4750PL - 165 - 200 - 250
90 VFAS1-4900PC - 170 - 200 - 250
110 VFAS1-4110KPC - 200 - 250 - 275
132 VFAS1-4132KPC - 240 - 300 - 315
160 VFAS1-4160KPC - 290 - 350 - 350
200 VFAS1-4200KPC - 360 - 500 - 500
220 VFAS1-4220KPC - 395 - 500 - 500
280 VFAS1-4280KPC - 495 - 700 - 700
355 VFAS1-4355KPC - 637 - 1000 - 1000
400 VFAS1-4400KPC - 709 - 1000 - 1000
500 VFAS1-4500KPC - 876 - 1200 - 1600

(*1): Selections for use of the Toshiba 4-pole standard motor with power supply voltage of 200V/400V-50Hz.

(*2): Choose the MCCB according to the power supply capacity.

For comply with UL and CSA standard, use the fuse certified by UL and CSA.
(*3): When using on the motor side during commercial-power supply operation, choose the MC with class AC-3 rated current
for the motor rated current.
(*4): Attach surge killers to the magnetic contactor and exciting coil of the relay.
(*5): In the case the magnetic contactor (MC) with 2a-type auxiliary contacts is used for the control circuit, raise the reliability

of the contact by using 2a-type contacts in parallel connection.
(*6): For 200V/55kW model and larger and 400V/90kW model and larger, be sure to install a DC reactor.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a power
cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or no-fuse breaker with a power
cutoff device to the power supply of the inverter, so that the power circuit opens when the failure detection relay (FL)
in the inverter or the external overload relay is activated.

B Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (primary-side
magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) In the event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a no-fuse breaker with a voltage
tripping coil instead of an MC and adjust the no-fuse breaker so that it will be tripped if the protective relay referred to
above is activated. To detect a power failure, use an undervoltage relay or the like.

MCCB MC

—_—_—
Power supply —X_—o
—_—_—c

Stand by
Forward

Reverse

Example of connection of a magnetic contactor in the primary circuit
Note on wiring
«  When frequently switching between start and stop, do not use the magnetic contactor on the primary side as an
on-off switch for the inverter.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).
« Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).

B Magnetic contactor in the secondary circuit

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply commercial power 10
to the load when the inverter is out of operation.

Note on wiring

« Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

« When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current to
rush into the inverter which could lead to malfunction.

10.3 Installation of an overload relay

1) The VF-AS1 inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic thermal
protection level (& H - ) or appropriate to the motor used should be installed between the inverter and the motor.
« When using a motor with a current rating different to that of the corresponding Toshiba general-purpose motor
« When operating a single motor with an output smaller than that of the applicable standard motor.
When operating multiple motors at a time, be sure to install an overload relay for each individual motor.

2) When using the VF-AS1 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (&' L /7) to the VF motor use.

3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protection to
the motor, especially when it runs in a low-speed range.
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10.4  Application and functions of options
Separate type options shown below are prepared for the inverter VF-AS1
@ ?DCCFS’QOT (200kW models and larger)
(4) Braking resistor (4) Braking resistor/Braking unit
No-fuse (3) EMC filter for CE
breaker Magnetic compliance
Power supply  (MCCB) (contactor motor
D
(1) Input AC reactor (5) Motor end surge voltage
(ACL) suppression filter (for 400V
models only)
(6) Control power supply
backup option
Sorts of separate-type options
No Option name Function, purpose.

™

Input AC reactor
(ACL)

(@)

DC reactor(DCL)

To be used for improvement of input power-factor of the inverter power source, for reducing
higher harmonic or suppressing external surge. The input reactor can be installed when the
power capacity is 500 kVA or more and it is 10 times or more as high as the inverter capacity
or there are some source distorted wave generation such as a thyristor, etc. and a high
capacity inverter connected with the same distribution system.

Effect
Type of Harmonic suppression
Power-factor External surge
reactor improvement 200V, 3.7/4.0kW Other‘ suppression
or less combination

Input AC Effective Effective Effective Effective
reactor
DC reactor \Very effective] Effective Very effective Not effective

The DC reactor is superior to the input AC reactor in power-factor improvement. For the

inverter system that is required to be high reliable, it is recommended to use the input AC

reactor that effectually suppresses external surge together with the DC reactor.

200V/11 to 45kW models and 400V/18.5 to 75kW models come with a built-in DC rector as

standard equipment.

* If you are using a 200V/55kW model or larger or a 400V/90kW model or larger, be sure to
connect a DC reactor. (No DC reactor is required when the inverter is powered from a DC
power supply.)

®)

EMC Directive
compliant noise
reduction filter
(EMF3-++*+%)

If EMC filter is installed in proper connection, the inverter has consistency with EMC
commands. 200V/0.4kW to 200V/7.5kW models and 400V/0.75 to 400V/500kW models come
standard with built-in noise filters. The effectiveness of the built-in filter can, however, be
increased by adding an EMC filter.

)

Braking resistor
Braking unit

To be used to shorten deceleration time for the reason of frequently operated quick
deceleration and suspension or high inertia load. This increases consumption of
regenerative energy in dynamic braking.

For 200kW more inverter, it requires the braking unit.

®)

Motor end surge voltage

suppression filter

(for 400 V models only)

In a system in which 400 V class general motor is driven by a voltage PWM type inverter
using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
may cause deterioration in insulation of motor winding. Take measures against surge voltage
such as use of insulation-reinforced motor, installation of AC reactor, surge voltage
suppression filter, sine wave filter and so on in the inverter’s output side.

Note) Set the carrier frequency to 4.0~8.0kHz when sine wave filter is used.

Control power supply
backup option

The VF-AS1 supplies control power from the main circuit power supply in it. The optional
backup unit is designed to supply control power in the event the main circuit power supply
shuts down.

The optional backup unit can be used with both 200V and 400V models.

Unit type: CPS002Z

J-4




TOSHIBA

E6581301

multiple inverters)

No. Option name Function, purpose.
LED Remote Keypad Extention operation panel unit with parameter copy function. Includes LED display,
option RUN/STOP key, UP/DOWN key, MODE key, ENT key, EASY key, and COPY MODE key.
@ (with parameter copy (When using this unit, set as follows: ~ £ ' 5 (common serial transmission waiting time) =
function) .0 0 (default setting). Use communication cable No. 10 to connect to the inverter.
Panel type: RKP002Z
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)
LCD Remote Keypad This LCD operation panel unit can be installed to the inverter unit. Includes LCD display,
option RUN key, STOP/RESET key, job dial, ESC key, FWD/REV key and F1 to F4 key.
(8) Special cable is needed to connect the inverter and LCD panel.
Panel type: RKP004Z
LCD cable type: CAB0071 (1m), CAB0073 (3m), CAB0O075 (5m) , CAB00710 (10m)
USB communication More than one inverter can be controlled with a personal computer and so on if this unit is
converter unit used for connection between inverters and personal computer.
© (for communication with |« Computer link: Since this unit makes it possible to connect inverters with higher-class

computer, FA computer, etc., a data communication network can be
constructed among multiple inverters.
Unit type: USB001Z

(10)

Communication cable

For RS485/USB communication (between inverter and RS485/USB communication
conversion unit)
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

(1)

Operation panel

A frequency meter, frequency setup device, RUN/STOP (forward, reverse) switch are built in
this operation panel. (Model: CBVR-7B1)

(12)

heat sink outside
protrusion option

This allows is heat generated inside panels to be reduced
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Selection table of separate-type options (1/2)

Applicable y Dynamic =
Voltage motor Inverter EMC filter DC reactor brake drive circuit | Control power
class (kW] model * (DCL) (G("I:ER)7) supply backup
0.4 VFAS1-2004PL Built-in Option Built-in Option
075 VFAS1-2007PL Built-in Option i Option
15 VFAS1-2015PL Builtin Option Option
2.2 VFAS1-2022PL Option Option
3.7/4.0 VFAS1-2037PL Option Option
55 VFAS1-2055PL Built-in Option Option
75 VFAS1-2075PL Built-in Option Option
T VFAS1-2110PM Option Built-in Built-in Option
200V 15 VFAS1-2150PM Option Built-in Built-in Option
class 185 VFAS1-2185PM Option Builti i Option
22 VFAS1-2220PM Option Bui Option
30 VFAS1-2300PM Option Bui Option
37 VFAS1-2370PM Option Bui Option
45 VFAS1-2450PM Option Built-in Built-in Option
55 VFAS1-2550P Option Attached as Built-in Option
standard
" Attached as .
75 VFAS1-2750P Option standard Option
075 VFAST-4007PL Builtin Option Option
5 VFAS1-4015PL Built-in Option Option
2.2 VFAS1-4022PL Option Option
3.7/4.0 VFAS1-4037PL Option Option
55 VFAS1-4055PL Built-in Option Option
75 VFAS1-4075PL Built-in Option Option
1 VFAS1-4110PL Built-in Option Option
15 VFAS1-4150PL Built-in Option Option
185 VFAS1-4185PL Built-in Built-in Option
22 VFAS1-4220PL Bu Option
30 VFAS1-4300PL Bu Option
37 VFAS1-4370PL Built-in Built-in Option
5 VFAS1-4450PL Builtin Builtin Builtin Option
55 VFAS1-4550PL Built-in Built-in Built-in Option
75 VFAS1-4750PL Built-in Built-in Built-in Option
9 VFAS1-4900PC Built-in Attached as Built-in Option
400V standard
class 110 VFAS1-4110KPC Builtin Attached as Builtin Option
standard
132 VFAS1-4132KPC Built-in Altached as Built-in Option
standard
160 VFAS1-4160KPC Built-in Altached as Built-in Option
standard
200 VFAS1-4200KPC Built-in Attached as Option Option
standard
220 VFAS1-4220KPC Built-in Attached as Option Option
standard
280 VFAS1-4280KPC Built-in Attached as Option Option
standard
355 VFAS1-4355KPC Built-in Altached as Option Option
standard
400 VFAS1-4400KPC Built-in Altached as Option Option
standard
500 VFAS1-4500KPC Built-in Altached as Option Option
standard

(*1): For the types and effects of EMC filters, refer to section 9.1.
(*2): An optional braking resistor is required for every model of any capacity (see Selection table of separate-type options (2/2)).
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Selection table of separate-type options (2/2)
; Motor end Control
Voltage Apﬁqlgf;,ble Inverter Input AC reactor DCS%aLCtor Braking resistor | surge voltage power
class (kW] model (ACL) (*6) (*1) suppression supply
filter (*4) backup
04 VFAS1-2004PL PFL-20058 DCL-2007 PBR-2007
0.75 VFAS1-2007PL
1.5 VFAS1-2015PL
> VEAST 2029PL PFL-2011S DCL-2022 PBR-2002
3.7/4.0 VFAS1-2037PL PFL-2018S DCL-2037 PBR-2037
55 VFAS1-2055PL PFL-2025S DCL-2055 PBR3-2055
7.5 VFAS1-2075PL DCL-2110 PBR3-2075
PFL-2050S
200V 1 VFAS1-2110PM PBR3-2110
15 VFAS1-2150PM -
class PBR3-2150
18.5 VFAS1-2185PM PFL-2100S
22 VFAS1-2220PM Built-in
30 VFAS1-2300PM PFL-21508 PBRS-2220
37 VFAS1-2370PM
45 VFAS1-2450PM PFL-2200S PBR-222W002
55 VFAS1-2550P PFL-2300S
Attached as standard DGP600W-B1
75 VFAS1-2750P PFL-2400S [DGPBOOW-C1]
0.75 VFAS1-4007PL DCL-2007
1.5 VFAS1-4015PL PEL-4012S (*5) PBR-2007 MSF-40152
2.2 VFAS1-4022PL DCL-2022 MSF-40372
3.7/4.0 VFAS1-4037PL (*5) PBR-4037
5.5 VFAS1-4055PL PBR3-4055
MSF-4075Z
7.5 VFAS1-4075PL PFL-40258 DCL-4110 PBR3-4075
11 VFAS1-4110PL PBR3-4110
MSF-4150Z
15 VFAS1-4150PL DCL-4220 PBR3-4150 SF-4150
18.5 VFAS1-4185PL PFL-4050S MSF-42202
22 VFAS1-4220PL CPS002Z
PBR3-4220
30 VFAS1-4300PL MSF-4370Z
37 VFAS1-4370PL PFL-4100S Built-in
45 VEAS1-4450PL PBR-417W008 MSF-45502
55 VFAS1-4550PL PEL-4150S
75 VFAS1-4750PL MSF-4750Z
90 VFAS1-4900PC MSL-4215T
PFL-4300S
110 VFAS1-4110KPC
400V DGP600W-B2 MSL-4314T
class 132 VFAS1-4132KPC PFL4400S [DGP60OW-C2]
160 VFAS1-4160KPC
PB7-4200K(*2) MSL-4481T
200 VFAS1-4200kPC PFL-4600S DGP600W-B3
220 VFAS1-4220KPC [DGPGOOW-C3]
PB7-4200K(*2)
280 VFAS1-4280KPC PFL-4800S Attached as standard | DGPB0OW-B4
[DGP600OW-C4] MSL-4759T
PB7-4400K(*2)
355 VFAS1-4355KPC PEL4450S szlr(’sgg\ﬂ/e»ﬁs
x2(parallel)
400 VFAS1-4400KPC [DGPEOOW-C3
x2(parallel)]
PB7-4400K(*2)
DGP600W-B4 MSL-41188T
500 VFAS1-4500KPC xsz(L:Squn x2(parallel)
P: [DGPB0OOW-C4
x2(parallel)]

(*1): Model in square brackets is fitted with top cover.
(*2): To use a 400V/200kW inverter or larger in combination with an external braking resistor (DGP600 series), a braking unit (PB7) with a built-in braking

resistor drive circuit is also needed.
(*3): The options are selected based on the premise that 600V HIV insulated wires (continuous allowable temperature: 75°C) are used.
(*4): Each MSF-****Z model is composed of a reactor, a resistor and a capacitor, and as a guide, use a cable 300m or less in length to connect the

inverter to the motor.

Each MSL-****T model is an output-dedicated surge suppression reactor, and as a guide, use a cable 100m or less in length (or 50m or less for a
shielded cable) to connect the inverter to the motor, although allowable cable lengths vary according to the input voltage.)
(*5): These reactors are usable for each of 200V class and 400V class.
(*6): Be sure to connect DC reactor to 200V-55kW or more or 400V-90kW or more inverter. (Not necessary for DC power input.)
When a 200V-55kW or more inverter or 400V-90 to 280kW inverter is replaced with new one, the reactor (model: DCL-****) used with the current
inverter can be used as-is with the new inverter. In such cases, therefore, you do not need to purchase any reactors in this table.
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10.5

Optional internal devices

Here are the internal devices optionally available. There are two types of optional devices: Add-on type and Plug-in

type.

H Table of optional devices

: . Type of
Option name Function, purpose Model . .
installation
(1) Expansion I/O card1 option ETB003Z Add-on
< L . -
§ _E § (Logic inputioutput + PTC input) Used to extend input and output
& E 2| (2)Expansion I/O card2 option terminal
255 ” ) erminals.
iRt (Function of the above optional card 1 ETB004Z Add-on
+ Analogue input/output + Pulse input)
Used to connect to a CC-Link
8 (3) CC-Link communication option network for control CCL001Z Add-on
® .
28 Used t t to a DeviceNet
S B | (4) DeviceNet communication option sed to connect fo a bevicele DEV002Z Add-on
€ S network for control.
g &
Used t t t
8 (5) PROFIBUS-DP communication option P;%F;f}(g]ge;nzt;ork or contro, | PDP002Z | Adc-on
(6) PG feedback option VEC004Z Plug-in
(Push-pull 12V) 9
c
S 7) PG feedback opti
© M eedbaci option Used to issue motor pulse train rate | VEC005Z Plug-in
S (Push-pull 15V)
2 ) PG feedback ool commands or used for sensor
2 ® eedback option vector control. VEC006Z Plug-in
5 (Push-pull 24V)
(9) PG feedback option VEC007Z Plug-in
ug-i
(RS422-5V) 9

B Functions of Add-on type options

(1) Expansion 1/0 card1 option (Logic input/output + PTC input)

Function

Description

Multifunction programmable contact
input (4 points)

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay
contact output

1C contact configuration
250Vac-2A (cos¢=1), 250Vac-1A (cos¢=0.4), 30Vdc-1A

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input
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(2) Expansion 1/0 card2 option (Function of optional card 1 + Analogue input/output + Pulse input)

Function Description
Multifunction programmable contact No-voltage contact input (24Vdc-5mA or less)
input (4 points) Sink logic input (at a common voltage of 24V) Source logic input
ON: Less than 10Vdc ON: 11Vdc or more
OFF: 16Vdc or more OFF: Less than 5Vdc
Multifunction programmable open Driving current: Max. 50mA when an external power source is used
collector output (2 points) Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)
Multifunction programmable relay 1C contact configuration
contact output 250Vac-2A (cos¢=1), 250Vac-1A (cos¢=0.4), 30Vdc-1A
Differential current input Current input: 20mA or less
Voltage input: Differential voltages 5V or less, -10V or more, +10V or less
Analog input Current input: 20mA or less
Voltage input: OV to 10V
Monitor output Voltage output: -10V to 10V, 0V to 10V
Current output: OmA to 20mA
Pulse train input Input pulse specifications
Voltage: Max. 5V Current: Max. 15mA Frequency: Max. 30kHz
Duty: 50£10%
External thermal trip input Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ
24V power output 24Vdc - 60mA max
-10V power output -10Vdc -10mA
Contact input common terminal Common terminals for contact input

B Functions of Plug-in type options

PG feedback option (6) (7) (8) PG feedback option (9)

Model VEC004Z, VEC005Z, VEC006Z VEC007Z
Sensor vector Speed control operation:  Zero-speed - 150% torque
control Speed control range: 1:1000 (1000ppr PG)
operation Torque control operation: Torque control accuracy +10%

Torque control range: -100% to +100%
PG method Complementary method, open collector method Line drive method
PG cable Max. 100m (complementary method) Max. 30m
length
PG supply VEC004Z: 12V-160mA 5V-160mA
power VEC005Z: 15V-150mA

VEC006Z: 24V-90mA

Maximum pulse | 300kHz or less

input frequency | * If a two-phase open collector is used, a study needs to be made to determine the derating factor. For
details, refer to the operating manual for the optional device.

Pulse duty: 50+10%

Pulse input 12Vdc to 24Vdc Line driver (LTC485 or equivalent)
voltage
Recommended | Manufacturer: Sumtak Corporation Manufacturer: Sumtak Corporation
encoder Model: IRS360 series Model: IRS320 series
Supply voltage: 10.8 to 26.4V Supply voltage: 5V
Output method: Complementary output Output method: Line driver method
Wiring of Cable type: Twisted-pair shielded cable
encoder Conductor resistance: Conductor resistance (Q/m) x cable length (m) x 2 x current consumption (A) < Vp (V)

Vp (V): 1.0V (VEC004Z, VEC005Z, VEC006Z), 0.3V (VEC0072)
Applicable cable: 0.2 to 0.75mm?
* When a power cable 0.2 mm? in cross sectional area is used, the encoder cable length should be:
Max. 30m (VEC004Z, VEC005Z, VEC006Z)
Max. 10m (VEC007Z)
Recommended cable: Kuramo Electric KVC-36SB, Furukawa Electric ROVV-SB
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B How to install

Add-on type devices and insertion type devices are installed in different ways. Install them correctly, as shown in the

figures below.

Add-on type

Plug-in type

Up to two Add-on type devices and one Plug-in type
device can be installed at the same time. Note,
however, that two identical optional devices and two
identical optional communication devices cannot be
connected and used.

Depending on the capacity, the installation of an Add-on type device may increase the depth of the inverter.

200V 0.4~45kW
400V 0.75~37kW

10 400V 45~75kW

200V 55, 75kwW
400V 90~500kW

Note: The inverters of these
capacities come equipped with
an Add-on type option case as
standard. When installing an
optional Add-on type device,
remove the case.

= =
22| | Laa|
= =
290 19 290
= =
e e
370 ‘ 370 ‘ 370
Standard type Standard type Standard type
+ +
one Add-on two Add-on
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10.6

Connection of a DC power supply and other electric units

Besides a three-phase commercial power supply, a single-phase 200V power supply (5.5kW or less) and a DC power
supply can be connected to the VFAS1 inverter.
When connecting each of these units, keep in mind the points described in the following sections.

10.6.1 _Connection of a single-phase 200V _power supply

The table below shows which model to select when operating a three-phase induction motor, using a single-phase
200V power supply (200-240V, 50/60Hz).

Input power Applicable motor (kW) Inverter type
Single phase 0.4 VFAS1-2007PL
200~240V 0.75 VFAS1-2015PL
50/60Hz 1.5 VFAS1-2022PL
2.2 VFAS1-2037PL
3.7 VFAS1-2055PL
5.5 VFAS1-2075PL

Note: Set the parameter £ & [I & to {J (input phase failure detection mode selection: disabled).

10.6.2 When using the inverter along with a DC power supply

Keep the following in mind when connecting a DC power supply to the VFAS1 (PA/+ and PC/- terminals).

Note 1: An optional initial charger (MCR-2550) is needed for middle- and large-capacity models.
Note 2: 200V-75kW and 400V-110kW or more models are needed to change the connecting for the cooling fan.

Note 3: A DC reactor does not need to be connected to the inverter.

= For details about use in combination with a DC power supply, refer to the instruction manual (E6581432) specified
in section 6.42.

Voltage class Inverter model Initial charger (optional) Cha_nge to connection of DC reactor
cooling fan power supply
ziﬁ:ji’ggg; No required No required No required
200V class z:::j;:ggwh MCR-2550%1 No required No required
VFAS1-2750P MCR-2550x2 (parallel) Required No required
VFAS1-4007PL~ . ’ .
No required No required No required
VFAS1-4185PL
VFAS1-4220PL~ MCR-2550%1 No required No required
VFAS1-4900PC
VFAS1-4110KPC MCR-2550x1 Required No required
400V class VFAS1-4132KPC~ MCR-2550x2 (parallel) Required No required
VFAS1-4220KPC
VFAS1-4280KPC MCR-2550x3 (parallel) Required No required
ziﬁ:jﬁigigg MCR-2550x4 (parallel) Required No required
VFAS1-4500KPC MCR-2550x5 (parallel) Required No required

Note: Set the parameter F & [ & to {J (input phase failure detection mode selection: disabled).
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B Power consumed by the fans

VFAS1 Power consumed by the fans
2750P, 4110KPC~4160KPC 700VA
4200KPC~4280KPC 1300 VA
4355KPC, 4400KPC 1900 VA
4500KPC 2500 VA

EConnecting fans for a separate power supply
In order to remove the link between the fans and the transformer power supply and relocate it at terminals RO, SO,
TO, connectors X1 and X4 must be crossed as indicated on the diagrams below.

VFAS1-2750P, 4110KPC~4160KPC

Factory wiring: Fans powered internally by R/L1, S/L2, T/L3

[ =
L]
O
{} INPUT X1 [:
L]
{} PARKING X4
o 4 Fli Terminals RO, SO, TO

O[]

JII

Modification for fans powered externally by RO, S0, TO

L] =
)
- INPUT X1 E
=1
[]
{} PARKING X4
L] F[L Terminals RO, SO, TO
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VFAS1-4200KPC~4280KPC
Factory wiring: Fans powered internally by R/L1, S/L2, TIL3
i [
PN
O g o ..
=0 X ° ®
B ololo
| o
o| Terminals
RO, SO, TO
° ®
° ° ]
~ #*Hlo
B
o ®

Terminals
RO, S0, TO

Modification for fans powered externally by RO, SO, TO

VFAS1-4355KPC, 4400KPC, 4500KPC

TEa=—=} ;‘é T=—=} T e—a] ;:3 TEae—=] 5
£ o= c £ oo
s ! sl
xE - at ST xg| - = aiip
. n S o o
E p——— I: y o =
S WISt
] XE Terminals & 2| Terminals
o = RO, S0, TO o | RO, S0, TO
= z
Factory wiring Modification for fans
Fans powered internally by powered externally by RO, SO, TO

RIL1, S/L2, T3




E6581301

TOSHIBA

~

(uondo papoddnsun) -:ig|

jndui as|nd paads-ybiy jeuondo:z L
jndui as|nd 4y jeuondo:}

Aousnbaly NMOQ/dN:0L

(3ndui Juauno/abeyon) z|v leuondo:6
(indur Jusno [enuaiayip) LIV [euondo:g
Induj uondo uopesIUNWWOY: /.

| uonos|es

S's ° ° - paiqesia 4 M Jndul uoedIUNWWOD G8YSY aIM-1:9| apow Buimas Aousnbai4 000 pOUS
Indul UoEDIUNWIWOD G8YSY BIIM-Z:G
(yndui uondo
an1/a37 Buipnjour) pajqeus indul [pued uonesadQ:y
(indur obeyon) X:€
(yndui abeyjon/isrewonualod) $S/4Y:2
(yndui yuarno/abeyjoA) [1/IA:L
Induj uondo uonedIuNWWOo)
ndul UOEDIUNWWOD G8YSHBIIM-H:8
ndui uonesIUNWIWOD AUIM-Z: I
5 . . e/ [poigesial o L Jndut uoneol e uonds opow pueunuoy| €000 | POU3
an1/a31 Buipnjour) psjqeus indul [sued uonesadQ: |
pajgeus jndul [euiwis :Q
|Joued uonesado uo uonelado pue Buyes Aousnbaiq g
S[eulw.a) Jo sueaw
Aq uonelado pue |sued uolelado uo Buyes Aouanbaiy 4 Bumes
¥'S . . pajgesia 0 Lk [BUILLISY [UIBIX3 WOl) Buiyoums jusiino/ebe)jon:e uonouny o mEmz: 0%700 RIH
jua.nd jo sueaw Aq Bumas Aousnbaiq:z foun} o inv
abejjon jo sueaw Aq Bumes Aouanbaid:)
psigesia:0
| BulUN}-0JNE +| [0J}UOD JOJOBA SSS|I0SUSS:Z
€°G . . - o/e pajgesia 0 L/ | Buiuny-ojne + 3s00q anbuoy oljewoNy: | |  }s00q anbio} dnewoINy | L000 2ny
paiqesia:o0
(Aluo uoneisjadoe buunp) Bumas oewoiny:z
zs . . - e/ [poigesial o L Bumes oewoiny: | | “HEAISSPIOTERITIEN 0000 |
paiqesiqa:0 :
| 'S . . o/e - - Ll uonjouny K10ysiH - HIH
1o4ju0o 10405 Buiuuny | Bupes _%smmw\m_omcmn: ON
ELIEIETEN josuoo | enbiol peads Buunp awm| uneseq | yun Bupes abuel yuswisnlpy uonoung uolned oL
Jn nd |0JJUOD JOJOBA wnuwiuiy iunwwoy
(eAosyaul:- “0A08) T @) JOSUSS Y)IM J0}OOA/I0}OOA SSO|I0SUSS [v/1]1e1oweled oiseg "z
5! =34 jo Bumes Auy : Josuas UM J0JoaA / k4 ‘ F‘ F= 7 4 10 Bumes Auy : J0J0aA ssalosuas g, Bumes §=3 4 1 j0ju0d Nd 2. 5') ‘[=7 4 Jo Bumes Auy i A i1,
z'e . . o/e |paieuz| o | ioono HHIT o houorems o] - 24
{uoea .
Lu s |osu0d |oJu0o OoN
2oualsey |04ju0d anbuo| poads 5 butunu Bumas | wnuuogjaueg) abuel yuswisnlpy uonouny uonjes QL
uunp sjup| yneyeq | wun Bunyes
IN nd |0JJUOD JOJOIA iunwwoy

(eAn0BYaU[ - ‘oAl @) JOSUSS U}IM J0JOSA/I0)08A SSOI0SUSS ¢,

w..@&%&

Jojeweled Jasn |

iaelL L1

K-1



E6581301

TOSHIBA

0°0G :dM-

009 :NH ‘NM-

ypm Bulpus Jaquunu [9pow B Yim JSUeAU| i€,

*("09s 0'009~10°0 :96ues Juawysnlpe) "08s 0" O} }oS 0} Sd|qeud 4 - I Jajaweled ayy buibuey) :z,
o
‘9p-) 40 9|qe) 8y} 89S < ‘Ajoeded ay) uo buipuadap Alea sanjea jnejeq 1.,

(joued uoneisado
Uo 9|qeyo)IMS 9SI9ABI/PIEMIO) UNI 3SISASY:E

(uonesado

. (j]oued
LG . . oo pajqeuq 0 WL Joued uoneiado) uondsies| 8000 <4
uoljesado UO S|qeyd}IMS 9SISASI/PIEMIOS) uﬁ w%%m UNJ SSIOABY/UNI PIEAMIO
unJ pJemio:Q
. B . - / Kouanbaly
] . . e/e |pajgeua| 00 L0'0/L°0 ZH 7~77|  yopesedo poads jesaig| 7200 L5
. . P 9 Aouanbauy
zL's . . - e/e |pojgeua| 00 L0'0/L°0 ZH 77~ 77|  yopesedo paads jesarg| €200 g-5
. . [P G Kouanbayy
(4] . . - oo pajqeus 00 10°0/1L°0 ZH Ih~77 uoesedo peads jesaig| €200 545
. _ . [P 4 Kouanbauy -
(4] . . pajqeuy 00 10°0/L°0 ZH TN~T77 uonesado paads jesaig| +¢00 A5
Kouanba,
ZLs . . - o/o |poigeuz| 00 | Lo0NLO ZH 10~77|  uopesedo peods osorg| 0200 | E-5
. _ . P Z Kouanbayy
zL's . . e/e |pojgeua| 00 L0'0/L°0 ZH 7~ 77| yopesedo peads jesarg| 6400 25
K b
zig . . - o/o |poieuz| 00 | LOO/LO ZH 1-77|  yopesedo paods rosorg| 8400
LS 4 hd - ps|qeusq Ex 10°0/L°0 ZH H 4~0°0[ Aouenbay z juiod yndur iA[ ¥020
’ . . - 9|qeu 0/L° 2 . Rousnbaiy
s poiqeus | €. L0°0/L°0 H H4~00 Z wiod 1ndu psyar|  €4E0
¢S hd Ld - d ps|qeus by 2+ 1°0/L0 "99S 0009~1°0 | dwy uopels@dag| 0L00
¢S hd Ld - d ps|qeus by 2+ 1°0/L0 "99S 0009~1°0 | 8wy uonetssddy | 6000
oL’s d d - d pajqeus 00 10°0/1°0 ZH 7/i~00 Kousnbay ywij J-amo| €100
0L'S . . - D paiqeuz | €. 10°0/L°0 ZH H4~00 Kousnbayy yui;eddn|  Z100
6°S L L hd psigesid| 008 10°0/1°0 ZH0'006~0'0€ Kouanbayy wnwixep 1100
8°G ) ) oo pajgesiq s 1°0/L »wmmmmm”m“w »Mmm | abeyjon Aousnbaly aseg| 6010
8°S . . o/ o/e pajgesia [N 10°0/L°0 ZH 006~0'S¢ | Kousnbayj aseg| ¥100 an
LS hd hd - - pajgeus s 1°0/1°0 %0°0€~0°0 | 3s00q &nb.o} [enueN [ 9100 an
- - ./ |0J3UOD 10}0BA ¥OBQPS} Hd:8
- - - 1013U09 Yoeqgpes) Od:
- . - 10J)u0d Nd:9
. - - Bumes yulod-g YA
96 - - -/® pajgesia 0 VL (enbuoy/paads) z |0J)U0D J0}OBA SSOOSUSS: | UONDBIaS BpOW [0JJU0D JA| G100 Id
- - -/ (paads) | |0JjU0D J0}OBA SSB|IOSUD!
- - - 1s00q anbuo} oneWO)N:
. - - 9AIND aseaIoap abE}OA: L
) - -/~ SOljsLI8jorIBYD 9NnbIO) JUBISUOD:Q
jojuoo | 1040 | 10BUOD iy | Buies _%smmw\m_omcmn: ON
oouasRey | A e enbioy | peadg buunp awpn| Jneseq | iun Buos sbuel Juswysnipy uonoung _cmm:_mw oL
|0J}UOD JOJOBA wnuwiuiy : ol
(annoagaul:- “aA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSO|I0SUDS [v/2] 1o1oweled oiseg "z

~

K-2



E6581301

TOSHIBA

~

(A9 "xouddy DD pue Ny usamiag) (AQ'€ "xolddy :yDD pue N4 usamiag) , 109SD. Sia}ew Aousnbaly Jo uonoauuod Joy pajsnipe si anjea Bupss ynejaq v,
‘9~ JO 9|qe)} 8y} 998 <« 'Ajoeded ay) uo Buipuadap Alea sanjea Jneyaq i€,
"OAISN[OUl ZHN0'8 PUB G'Z USBMIRQ S| Aouanbauj JsLIED Y} ‘S|apow MY00S-A00Y O} MN06-A00F PUE SIBPOW MYG//SG-A00Z 104 12«

‘6¢-M 9bed uo a|qe) ay) 99s ‘abuel Juswisnlpe ayy Jo4 < |,
. g g . . aouejsisal buiyeiq § §
6L G . . e/e |pogesid| €. L0'0/L0°0 MO'009~b0'0|  gnonupuos siqemopy| 60S0 | £ 394
6l °S hd hd o/e pajgesia €x L'0/L’0 100001~G' 0| dduejsisas Bunjeq olweukg|  80€0 ‘84
(109)9p JoU pEOIBAC BoUE)SISal Bupelq) pajqeus:g UOI0010S
6l °G ) . /e pajgesiq 0 (i (yo9319p peouano aouessisal Bunielq) pajqeus:) 6 1 _> ¥0€0 ad
PoI9ESIaND upjelq olweuAqg
(aunjiey Jomod+|eubis uonels|edap/uoieIa929e
PaZIUOIYDUAS) UOIBIS|900B/UOIIEID|SIBP PAZIUOIYIUAS Y
(leubis uonelaj@oap/uonelalade =
z2'8L°S . . -/ oo pajqesiq 0 m POZIUOIYOUAS) UOIJEI8|9008/UOIIBIS|08p POZIUOIYOUAS:E _M%MMQ%WM‘WHV%%: 20€0 Jnn
aun|iey soamod Bunnp dojs uoljelaeoaq:z " e
ybnouyy-apl Jamod:|
paiqesiq:0
dn-pess Iy
181 g . . e/o |pagesial o L 40 10 uo | Buiuin e UOMOBISS| 1 0g0 | 5
! ! : - H
dojs Atejusiow Joye Jejsal-ojne Jy: | [04ju0d pEIsI-OINY
pajgesia-o
L1 °G L L ps|qeus €« L°0/1°0 2. (ZHM0'8~G'2) ZHA0'9L~0') Kousnbayy Jo1ued WM | 00€0 41
9l G . . o/e pejgeu / - uawsnipe 190 LH
| |geus | [ opw euwe wy| LUH
. uol}o9|9s
9L'g . . e/e |pojgeus| ¢ L b+ 92~0 Jorow feunwioy wy| 0290 | T5UH
. B juawisnipe
9L'g . . e/e |pojqeuz| v, L sorow jeue) | 9000 HE]
K uonoaIes
9'g . . e/e |pojgeus| 0 L b 92~0 sorw euey | S000 | 754
. uono9es
sLg . . o/o |poeuz| o ML (11oA) Ar(e10dWe) Vi1 *%:0 Jun obeyonpuonng| 020 | AdSP
(eys) o[ (309301d jou) x 7
(l1e3s Jou) x (109301d JoU) x 9
J10]0|
(ress) o (ejoid) o] MW A S
(I1e3s Jou) x (108304d) © 2 o8
. . (IEss) o[ (we0id j0u) x € Honosy
vLg . . vL'S e/e | pojqeus 0 [ opsueoeieyd uondsioid| /100 uIn
(Ireys jou) x| (ejoudiou) x| sojopy z BLLISUI DILOIIS, H
(l1e3s) o (1oej0ud) o| piepueis L : Howenpea
(l1e3s jou) x (309301d) © 0
uonoajoud
11e1s 10 PEOLBAD adAy Jojoly | Bumes
. | 19A3] uonosjoid
vLg . . e/e | pojqeus | 00k ML %00b~0} | |euyiauy ojuonosie soropy| 0090 “H3
|013u0d lo4uoa 104u09 Buiuuny | Bues __._ZEM_u_m%_owcm& ON
oouaseey | YA N enbiol | poadg Suunp owp| Jneteq | hun Bunes abue. Juswisnipy uopouny co_«mw oL
|0J}UOD JOJOBA wnuwiuiy iunwwoy

[EE NI RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[y/€] 1o1owesed oiseg g

K-3



E6581301

TOSHIBA

v ° ° /e - - - uoljouNy JIpa dljewony -
- . . oo - - - ‘sebed Buimol|o) sy ul umoys sisjaweled psjielep jJoS sisjaweled papusixg - ~
--r 4
Aluo apow }oIND:Z
zzs . . e/e |poigeuz| o L 10J0U JO UOJJBAOE JO BUUI} & 8pOLU YOIND): | Emgﬁwmmﬁ_wﬂmmwﬁ 0500 | 7354
J0JOW JO UONBAIJOE JO S} Je dpow Buies plepuels:o i
2950009~ 995
1°0 Builes awiy UoIBIB|903P/UOIRIBISIY: ||
*09S (0'009~"09S
10°0 Bumas awi} uoleIs|828p/UoNEIS|9DY: 0 )
1ea|0 pJ0dal awi} uonesado uey sAleINWND:6
siajoweled paulyep-1asn Jo 19saY:8
. slajoweled paulyop-19sn 9ABS:/ -
0z's . . o/ pajgesiq 0 LI uonewwour adA} Jo UoREZIENULG Bumes jnejep Aioyoed| 2000 dRa
paleajo awy uoljesado SAEINWND G
Jesp duly
Bupes jnejep Aiojoed:g
Bumpes ynejep zH 09:2
Bumes ynejop zH 0G:1
-0
jojuoo | 1040 | 10BUOD iy | Buies _%smm%_omcmn: ON
oouasRey | A e enbioy | peadg buunp awpn| Jneseq | iun Buos abues Juswisnipy uonouny _cmm:_mw oL
|0J}UOD JOJOBA wnuwiuiy : ol
(annoagaul:- “aA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSO|I0SUDS [/¥] 1o1oweled oiseg "z

~

K-4



E6581301

TOSHIBA

uondo papoddnsun :},

.. | Buiyoums juaiino/abeyon
d : S
gz9 | . o/o  |poigesia| 0 bt Indu; Sbenons (preoqunomd| 600 | 58 5
’ ) leuondo) z|v Bojeuy
. ndurjuaung:y | Buiyoums yuaino/abeljon
€79 J o e/e |pogesial 0 L Induj aBe3oA'D IIA/IA Bojeuy| 8010 a4
)
-y
-9
-g
[ . . e/e | pajgeSiQ 0 ML - papoddnsun| 20L0 | L O/ 4
-
-z
-
-0
K pajqeus:y uonoaIes
z229 . . e/e [pojgesia 0 L PoIGESICHO fywoud jeuiwney ndyy | 9040 | §8¢ 4
Alsnoaueynwis
. doig:|| pausjue e SpuBWIWOD
beo ® ° e/e  |Pelqesia b 208 unJ 8sI19ASY:0 uni ssisnaypiemioy| S0L0 | 587 o
uaym Ayuoud
{uoed .
|0J3u0d |0J3U0D ON
|os3u0d Bujuuns Bupes | lunwwoyjaued)
SouBIRRY | WA | Ty | OMPOL | PRAS g sl neeq | wun Buges abuexjuawsnipy Honotnd wnatog|
]0J3U09 J0JOBA wnwiuipy : &
(annoagaul:- “BA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUBS uonoa|es |eubis nduj []
Tl . 0/ T pueq R
219 . . pajqeus SC 10°0/L°0 ZH 771~00 uonoejep yoeas peadg| <040 [T
Kouenbai
219 . . o/e pajqeus 00 10°0/L°0 ZH 1/1~00 Bummes yoeal ummam 1010 p a4
Kouenbai
LL9 o o e/e [pojgeuz| 00 L0°0/L°0 ZH 711~00| yndino jeubis Sm%.\so.ﬂ oolo | oo 4
(uopea .
|0J)u0d |oJjuod ; ON
|013u0d Buuns | Bumes | lunwwogjpued)
oousidey | YA | Ty | PMPIOL | P3RAS gy sy yinegeq | un Sumes ebues uaussnipy vonound wnaioo|
|0J}U0D J0}OBA wnwiyuy : 0

(eAn0aHaU| - 'OAlOSY T e) JOSUSS UM JOJOBA/I0)OOA SSO[I0SUSS

|eubis Aouanbaiq [} ]
sisjoweled papusixg g

K-5



E6581301

TOSHIBA

9:dM- 0:NH ‘NM- Uim Bulpus Jaquinu [apow B UM JauaAU| ¢, “cp-Y abed uo ajqe} ay) eas ‘ebuel Juswisnlpe ayy Jo4 < g, "L{-Y obed uo ajqe) ay) aas ‘ebuel Juswisnlpe ayy 104 < |,
zzL | e . o |pocesia| sz L 2. 952~0 wonoun S amoRs ] gg10 | BE 4
- (91N0) 8 uonosjes
zTL 3 . o/e e/e |pojgesia| vSz LIL 2+ §52~0 uonoun; [euiuey inding | L€40 | LE! 4
zzL | e . peigesia| sz L 2. 952~0 N N TR
zzL | e . o |powesia| vez L 2. 952~0 wonouny ool sero | 5Es 4
. (¥LNO) G uonos|es -
A . . e [pejgesia| sz [ 2. G52~0 uopouny jediuley inding | YEYO | RE! 4
2zl | e . oo /o |pogesia| sz L 2. 9520 wonon IO s eero | ££4 4
. (74) € uonosies
zTL . . pajgesia| 0} LiL 2+ §52~0 uoouny jeaiusey nding | 2640 | 2E1 4
. (z2LNO)  uonodjes
zTL . . e |peigesig 9 /L 2+ §52~0 uogouny jeuiuley inding | €O | P EY A
. (1LNO) | uonod|es -
zCL . . e |pajgesiq ¥ L 2+ §52~0 uopouny jedjuiey inding | 0640 | DE! 4
) . . o [peigesia 0 VL L« GEL~0| € uonos|es uonouny NO shemiy| 8z10 | 21 4
) . . e |pagesia 0 L/l L« GEL~0[ ¢ uonos|es uonouny NO skemiv| /z10 [ L 2! 4
Al . . e | paigesia 0 L/l 1. G€L~0] (817) 91 uondaes jeulunsyIndul| 9z10 | 5727 4
V2. . . e [paigesia 0 VL L. GEL~0[ (217) GI Uonos|ds [eulwudy INdul| Gzl0 | 521 4
\ 2L . . e [paigesia 0 VL 1. G€1L~0[ (917) ¥ uonos|es [eulwuslINdul| 210 | 2! 4
A . . e |pajgesia 0 L/l 1. G€L~0[ (GI7) €1 uondayes jeulwnsyndul| €210 [ £/ 4
\ 2L . . o [peigesia 0 VL L« G€1L~0| (p7) 21 uonos|es [eulwusyIndul| zz10 | 221 4
V2L . . e |paigesia 0 L/l 1. GEL~0[ (€17) L1 uondaes jeulunsyndul]| 1z10 | / 21 4
. (@RI
LeL . * ® |PeGesial 0 Wb b+ SEL~0| yoposjes uonouny jeuiwuey nduy|  0¢HO | B
. L6
L'e’L * o ° pajqesia 0 L b« SEL~0| yoposjes uonouny jeuiuwey nduy| 440 5114
. (ysrdd) 8
LzL 3 . e |pojgesia| 9l LIL b« S€L~0| yoposjes uopouny jeuwseyyndu;| 8440 | B4 0 4
. (es) £
L2L . . pajgesia| vl LiL b« SEL~0| yopoajes uonouny jeuiusy jnduy | £HHO | L1
. (2s) 9
[V . . e |poigesia| <zl LiL bx SEL~0| yoposjes uonoun; _S_EQA“EW:_ Lo | 511 4
. 15) G
(A . . e [pagesia| ol LI b« SEL~0| yopnosjes uopouny jeuiwuey jnduy | SHHO | G
. (s3d) v
L'¢'L i b . paigesia 8 20 b+ SEL~0| yoposyes uonouny jeuiuwsy ndu)|  7HH0 hil 4
. (1) ¢
L2L . . pajgesiq 9 LiL b« SE1~0| yopoajes uonouny jeuiwusyjndu;|  EHFO | £ S
. )
[V . . e |pelgesig ¥ /L b SEL~0| 2 yoponjes uonouny jeuiweyyndu) | SHHO | 24
] . . pajgesia z VL 1» GEL~0|(d) | uonoajes uonouny feuwsyindur [ 410 | ) o
1 €9 . . paigesig| €. V7L L. GEL~0[ | uonosjes uonouny NO skemiy| 0110 [ G/ 4
jojuop | 1O4HO2 | 10BUOd g o | Bues E:eﬁm%w%& ©N
ERIVEIETEN A Wd anbuo). paadg m:_s.vﬂ_‘_\s ::Smn_ Jun Bunes abuel uswisnlpy uonoung _cxmﬁw apIL
|0J)UOD 10JOBA wnwiuIp : 0
(annoagaul:- “aA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS uofjos|es uonouny jeuiwia) [€]

~

K-6




E6581301

TOSHIBA

0°0G :dM-

009 :NH ‘NM-

uondo papoddnsun :G,

ypm Bulpus Jaquunu [9pow & Yim JSUBAU| (i,

‘9%~ JO 9|ge) 8y} 998 <« ‘Ajoeded ay) uo Buipuadap Alea sanjea jnejaq i€,
‘¢-) 9bed uo s|qe) ay) 9as ‘abuel Juswisnlpe ayy 104 < :z,

‘1 1-) 9bed uo s|qe) ay) 9as ‘abuel Juswisnlpe ay

} 104 < |,

L v9 . - - - pa|qeu3 [ 00l VL %001~01 v 19Ae| uonosjoid lewsy L[ 1810 [ ! B! 4
v 9 . B - - pejgeu3 | ¢, 1°0/L0 %0 0€~0"0 ¥1s00q enbio} lenueN | 0810 | O 8! 4
L v9 . - - - pajgesia| €. 1°0/L \099/A\0EE~0G v obeyjoA Aouenbayy eseg| 610 | HL} o
) . - - - pajgesial . 10°0/1°0 ZH 005~0'G2 v Kousnbay aseg| 8/10 | AL} o
L 79 . - - - pajqeus [ 00 VL %001~01 € [onaj uonoejoid jewsayy [ /210 [ LE) o
L 79 . - - - pejqeus [ ¢, 1°0/1°0 %0°0€~0"0 € 15009 anbio} [enueN | 9/1.0 ]
L v9 . - - - paigesia| ¢ 1°0/L /\099/A\0EE~0G ¢ obejjon Aousnbay aseg| G6/10 SLi 4
L v9 . - - - pojgesia| . 10°0/1°0 ZH 005~0'G2 ¢ fouenbayeseg| v/10 | hi! o
L 79 . - - - pajqeus | 00L VL %001~01 Z [ona) uooajoid jewayl [ €210 | EL ) o
L 79 . - - - pojqeus [ €. 1°0/L°0 %0°0€~0"0 Z1s00q enbioy jenueN| 210 [ JL) 4
L 79 . - - - paigesia| . 1°0/L /\099/A0EE~0S Z obeyjon Aouenbayyeseg| 1210 | ! L} o
L 79 . - - - pajgesia| v, 10°0/1°0 ZH 005~0'G2 ¢ Kousnbayysseg| 0/10 | &L/ o
. G, (Pd) LI uonos|es
zTL . . o/ e/e  [pojgesia| vSe LiL 2+ §52~0 uogoun; jeuiuse} ndno | 6940 | 651 4
. G. (€d) 01 UonodIeS
zTL . . e/e  [pojgesia| vSe LiL 2+ §52~0 uogouny jeuiue; inding | 8940 | 8591 4
\ 2z . . e [paigesia 0 VL 1. GEL~0] (S18)0z uonoayes jeuwnayndul[ /910 [ ¢ 57 o
A . . . pajgesia 0 L/l 1. GEL~0[ (¥19)61 uonoses jeuwnayndul[ 9910 [ 557 <
L2, . . e |peigesia 0 VL 1. GEL~0| (€19)g) uonoees leuwayndul[ G910 [ 597 o
V2. . . e |peigesia 0 VL 1. G€1~0| (219)2) uonoees leuwayndul [ 4910 | H 97 <
I uoljo8|es awl}
€CL . . e/e | pajgesiq 8 LiL SWO0Z~S | ssuodsas gz~g} feuiwerinduy| SYYO | SR 4
. uo129|9s aw
€CL . . e/e  |pajgesiq 8 LIL SWO0Z~Z|  gsuodsel zy~g jeuiwey nduy | PPO | AR S
I uolo9|es
€zL . . e/e |paigesial @ VL SWO0Z~Z| oy esuodses ww_wm_raw;ﬁ_s_ evlo | ER! 4
uoljos|es
ez L . . oo |pogesia| ¢ VL SWO0Z~Z| gy asuodses mﬁ_%r;wwsb:_ Zvio | 2Rt 4
. () uonoaes
€CL . . e/e | pajgesiq 8 LiL SWO0Z~Z| gy esuodses z jeuiwayndyy | VRO | 1 RS
. (4) uonoajes
€CL . . e/e  |pajgesiq 8 LIL SWO0Z~Z|  guy esuodses | jeuiwayjndy| OVHO | DR o
0J)U0d lo4uoa 1o1u0o Buuuns | Bumes E:Em__wﬁw:m ) ON
ERIEIETEN i 104 anbuo] paads g W : J/lEUEg abuel uawisnlpy uonoung uoneo DTN
Nd Buunp slm| Aneyeq JUNWWoo
|0J]U09 1008\ :

[EE NI RETE]

) JOSUSS UHM J0JOSA/I0}OBA SSS|I0SUBS

dnjas awiy asuodsai [euiwa] []

K-7



E6581301

TOSHIBA

‘Z¥°9 UoI0ag Ul payoads (L£€18593) [ENUBIA UOIIONIISU| O} 1801 ‘S|IE}OP JO4 < i,
0°0S :dM- 0°09 :NH ‘NM-  Uim Buipua Jaquinu [9pow € Yiim JoUaAU] |,
"Jojoweled |ejuswepuny e 0} SoAow Jajoweled siy|

L€, L d - ps|qeus 00 10°0/L°0 ZH H 4~0°0] Aouanbeyy | juiod indur 4574y 1241} F]
1L'€2 L4 hd pajgeus 0 L %00L~0 Bumes | juiod ndut yS/4Y 0lco a0l 24
swQg ‘xoidde 19)j14:1
swQg ‘xoidde Jayi4:¢
vzl . . polgeus | 0 Wi sws| ‘xoudde Jeyi:z Jeyyindur Bojeuy | 6020 | 5407
swQ| ‘xoidde Jayj14:)
8}y ON:Q
o B . - . Kouanbaly Buiyoyms
1979 . o e/ [Ppajgeum| 10 L0°0/L°0 ZH H 4~1°0 fioud puewwoo pesdg| 8020 | 804
o - _ Z Uonos|as
199 3 . pajqesia b L (eb~1) PO L o seowes apow Buges fousnbaiy| 4020 | LOZd
Zx - - pajqeus | 00L 10°0/L (018 [04}u00 8Nbu0} 10}) %05Z~0 ojel zyuod indul (INA] 9020 | 5874
Tx - - pajqeuy 0 10°0/L (018 |01U00 8Nbu0} 10}) %052~0 ajes | juiod ndur |I/IA[ 5020 5074
1S . . - pajqeus by 10'0/L°0 ZH H 4~00 Kousnbay zyuodindur IA| ¥020 | 241 H
g€l L4 hd pajgeusq 00l L %00L~0 Bumes z yuiod ndut [1/IA[ €020 Eoc A
2°¢€’L L L - pajgqeusy 00 10°0/L°0 ZH H 4~00 Kouanbayy | Juiodndur jI/IA[ 2020 SO0
zeL . . pajqeuy 0 VL %00L~0 Bumes | yuodjndur (ANl 1020 [ ! G274
5 " fouonb (G52 4 um
- ; uiyopms) Buiyoums Aousnbayy ¢ 72 /P DL 0L .
199 . . pajqeuq 0 VL (S01 “p0). UoRoS|ES :ro._.uuce _mcr_\&pm« uonosjes Ajuoud Aousnbaid| 0020 on24
ynduy) Buiyoyms jeutuussy § 72 /P01 40
onuoo | 104U02 | onuod Buimes E:eﬁm%w%& ON
aoualojey A I anbuoy psadg Buiuuns ' 6 abuel uswisnlpy uonoung uones oL
Wd Buunp ajum unejeq | juun bulpss lunwwo)
|01}U0D JO}OBA ; - i
(annoagaul:- “BA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUBS [z/1] dmjes seiq/uieb aouaiayjai anbioypaads [9]
96 . - - - paigesial 00 10°0/L°0 %0°001~0"0[ @Bejion G4 Bumes juiod-G yA] 6610 | A5/ 4
. . - . AKouanbayy _
9°G . - - - peigesial 00 10°0/1L°0 ZH H 4~00 G4/ Bumes juiod-g yp| 8640 BRI 4
99 L - - - pajgesig 00 10°0/L°0 %0°00L~0"0| ©Beyon y4A Bumes juiod-G yA| 2610 L& 4
. . P . Kouanbayy
9'G J - - - pegesia| 00 L0°0/L°0 ZH H4~00 4A Bumes uiod-g yp| 9640 | 9! o
96 . - - - pagesial 00 10°0/L°0 %0°001~0"0{ @Bejion ¢4/ Bumes juiod-G JJA| G610 561 4
. . - . Aouanbayy _
9°G . - - - peigesial 00 10°0/1L°0 ZH H 4~00 64/ Bumes juiod-g yp| V640 RED A
99 L4 - - - pajgesig 00 10°0/L°0 %0°00L~0"0| ©Beyon z4A Bumes juiod-G yA| €610 EE! 4
. . [ i Kouanbaly
9'g . - - - pajgesial 00 L0°0/L°0 ZH H 4~00 Z4A Bumes juiod-g ya| B0 | 261 3
96 L - - - peigesial 00 10°0/L°0 %0°001~0'0] @beyjon | 4A Bumes H\M__og.m%S 1610 T
. - - - . /L . ouanbaiy |
9°G . pejgesid| 00 1L0'0/L°0 ZH H4~00 L4/ Bumes iod-g yp| 0640 | D& 4
jojuop | 1OHHO2 | 10O gy | Bues _%smmw\m_omcmn: ON
souasRpey | HA Nd enbio| | peadg buunp awpn| Jneseq | iun Buos abue Juswisnipy uonouny _cxmﬁwo epIL

|0J3UOD JOJOBA

(aA0BYBU| - "OAI0BYT @) JOSUSS UJIM I0J09A/I0J0BA SSB|I0SUSS

Bumaes juiod-g /A [G]

~

K-8



~

E6581301

TOSHIBA

€/.9 . . - pajgeus [ 00 10°0/L°0 ZHO0'G~0"0[Pueq peap puewwod Aouenbaid] %20 [ hhi o
129 . . - paiqeu | 00 10°0/L°0 ZHO0'0€~0'0 Bumes Aouenbay dojs| €420 | A S
zi9 | e . - poigeus | 00 | L0'0/L0 2H0'08~0'0 fouonboy 1es wmia| 2720 | 2h24
2,9 . . - paiqeu | 00 10°0/1°0 ZH H 4~00 Kousnbay peys uonesedo| 1420 | RS S
129 . . - pajgeus | 10 10°0/1°0 ZH0'01L~0'0 Buiyes Aousnbay Builels|  0vz0 Ohcd
onuoo | 104U92 1o5juo9 Buuun. Bumpes E:Eﬁm_aw% ) ON
ERIVEIETEN A I ‘__\N_M anbuoj. paads mc__ﬂ_mwg_“\s g_Mﬂ_MwD ’ Jun %h\_,zwwn_ abuel uawisnlpy uonoung uoned ENTR
|0J]U0D J0JOBA wnwiuip {unwwioy
(annoagaul:- “A0aY T e) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS Kouanbauy uonesadQ [/]
005 :dM-  0°09 :NH ‘NM- _Uim Buipus Jaquinu [9pow € yiim JoUaAU] i,
"ZH'9 UOOBS Ul PalIoads (61€18S59T) [ENUBIA UOHONLSU] O} JoJRl ‘S|IEJSP 104 <= ¢,
"Zb'9 UoOBS Ul palyoads (1€ |8G9T) [ENUBA UOIONLSU] O} J8jol ‘S|Iejap 104 < g,
"Zb'9 UooBS Ul palyoads (LEE|8SG9T) [ENUBA UOIONLSU] O} J8jol ‘S|Iejop 104 < 1|,
.hwqum_ma |ejuswiepun} e 0} SSAOW hwqum_ma Siyl
€ . . - o/o |pogeuz| . | Lo0/0 ZH H 4~00] 1yi0d ndur esind poade dhsd| 2620 | LE23
€ . . - paigeus | 00} b %001~0 10 yndus esjnd uww%mr_,%%wmw 9c20 | SE£C+
€. . . - o/o |poideus| 00 | LOO/LO ZH H 300 100 yndur osind posce | S620 | 5E24
€ . . - /o |poigeuz| o0 b %001~0| yui0d 1ndur osind poods dh| 7620 | hE2 S
. . - pajqeus [ 10°0/L°0 ZH H +~00 Kouanbay z julod ndul zIv|  1€20 P ESS
. . o/ psjqeus | 00k VL %001~0 Bupes zjuod ndul zIv [ 0€20 SEZ
. . - pajgeus | 00 10°0/L°0 ZH H <~0'0 Kousnbay | uiodindul zIv| 6220 ]
. . pajqeus 0 VL %00L~0 Bumpes | yuod indu ziv| 8220 ]
- - pajgeus | 001 10°0/L ("938 |043u0d 8Nb.0} 10J) %05Z~052- ejel zuodndul LIvV| /220 Lddd
- - pajqeus 0 10°0/L ("938 |0A3u0d 8nb.0} 10J) %05Z~052- ojes | yuiodndul LIV[ 9220 5224
. . - pajqeus [ 10°0/L°0 ZH H 4~00 Kouanbay z julod indul LIV| G220 5224
. . psjqeus | 001 VL %001-001- Bumpes zjuod ndur LIV | $220 hddd
. . - pajgeus | 00 10°0/L°0 ZH H <~0'0 Kousnbay | uiodindul LIv| €220 Eddd
. . pajqeus 0 L/l %001~001- Bumpes | yuod indur LIvV[ 2220 cddd
- - pajgeus | 00l 10°0/L ("238 |03u0d 8nb.0} 10J) %0GZ~052- jes z juiod indui x| 1220 22 d
- - pajqeus 0 10°0/L ("938 |03u0d 8nb.0} 10J) %05Z~052- ojes | yuiod indur X[ 0220 R
€€l . . - pajqeus [ 10°0/L°0 ZH H +£~00 Kouanbay z juiod Indur Xo| 6120 5l 24
€€eL . . pajgeus | 00l VL %001L~001- Bumpes z uodndur X[ 8120 EIEE]
€€l . . - pajgeus | 00 10°0/L°0 ZH H ~00 Kousnbay | uiodndur x| /120 ]
€€L . . pajqeus 0 VL %001~001- Bupes | yuod indur X[ 9120 9 24
[ - - pajgeus | 001 10°0/L ("030 |013u00 8nbu0} 10}) %052~0 ojes z juod indur yS/9H | G120 524
Ly - - pajqeus 0 10°0/L ("038 |023u00 8nbl0} 10}) %05Z~0 ojes | juod Indul yS/9d | 120 i 2 d
] . . B palgeus | . 10°0/L°0 ZH H 4~00| Aousnbayzjuiodindui yS/gd| €120 | 24 7H
1€ . . o/e pajgeus | 001 VL %001~0 Bumes z juiod jndul $S/4| 2120 224
jouod | josuod (uofea ‘ON
Qoualsley A [08U9D | gnbyo) poads buuun: | Buimes | unuuoy/eUeq) abuels yuswsnlpy uonoung uoned QL
Nd Buunp slupm| Hneyeq Junwwos
|0J3U0D 10}08A N

[EE NI RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[z/z] dmyes seiqyuieb aduaiajas anbioypaads [9]

K-9



E6581301

TOSHIBA

2L9 . . - paiqeu| 00 10°0/L°0 ZH0'0€~0'0 e ypmbudwnr] 6720 [ 57 74
2L . . - paiqeus | 00 10°0/L°0 ZH H 4~00 ¢ Kouenbaiydwnr| $720 [ hi 24
el 4 hd - pajqeusq 00 10°0/L°0 ZH0'0€~00 Z yipim Buidwne[ €720 ]
219 . . - paiqeus [ 0°0 10°0/1°0 ZH H 4~00 ¢ Rousnbayydwnr| zze0 [ JL 74
2l L4 4 - psjqeuq 00 10°0/1°0 ZH0'0€~0'0 | yipim Buidwinp 1420 ¥
Zl9 L4 L4 - psjqeuq 00 10°0/1°0 ZH H 4~00 | Kousnbayy dwnr| 0720 oLc4
0J)U0d 104u0a 103u03 Buiuuns | Bumes E:Emh_m_ﬁw_a ) ON
ELIVETETEN A 104 anbio| paadg : W ’ Jlieued abuel Juawysnlpy uonoung uoneo DR
Nd Buunp syp| 3Inejeq Junwwion
|0J]U0D 1008 :
(eAnoayaul:- “9AI}08Y T e) JIOSUSS UYHIM J0}OSA/I0}OBA SSBIJI0SUSS ouanbaiy dwnr o]
1J0 pauin}
L9 . . - o/e pajqeu 1 VL si Jomod uaym pabueyo 5 g 2 - jo Bumes:y 6920 B9+
pabueyo JoN:0
19 . . - paiqeus | 00 10°0/1°0 ZH Ih~77 Kousnbay NMOA/dN 1emUl| 8920 | A5 74
. . - . days Aousnbaiy NMOQ
Lo . . - pajgeus | 10 L0°0/L°0 ZH H4~00| . sopu00 jewssie woy ndy)| 2920 | L824
. _ . [P . . . awy esuodsal NMOQA
L9 ] . pajqeus 1’0 1°0/L°0 288 0'0L~0'0 - S}OBJU0D [BUISIX® WOy JndU] 9920 9824
. _ . [P . da)s Aouanbaiy dn
() . . pajqeus | 10 L0'0/L'0 ZH H3~00|  _gppuoo jeussixe woyjndy)| 9920 | 5924
. _ . [P . . . awi} asuodsalr dn
L9 . o peiqeus | 10 L'0/L°0 998 0'0L~00|  _ gpequoo jeuseme woy ndyy| Y920 | AEF S
oL°9 . . - peigeus | 0 o Palqeus apous un. bof jaued cmwmm__mmm apow uni Bof joued uonessdo|  z9z0 | 7574
dojs Bunjeiq DAz
oL9 . . - pajqesiq 0 VL dojs 1seoD:| wiened doys uni Bor 1920 1924
dojs uonels|99Qq:0
019 D D - e |pageus| oG 10°0/L°0 ZHO'0Z~Lh e o RousnbayuniBor[ 0920 [ S574
|013u0d |04u0a lonuoo Buiuuns | Bumes _%Eﬁm%_wcm& ON
oouaseEy | YA W anbio| peadg Buunp awp| yneseq | un Bupas abuel Juswisnlpy uonoung xo_gmw oL
]0J3U0D 10J09A wnwiuipy iunwwioy
(annoayaul:- “aAnoay JOSUSS U}IM JOJOSA/I0}09A SSBJ0SUSS uopesado buibbor [g]
. . I *08S 0°009~10 uonesado Aouanbauy
69 J o poiqeus | 0°0 1'0/L°0 POIGESIT-00 Jwi-omo) Joj ywi owry | 9520 | 9523
9 - - - puUBWWOD ZHQ:} ]
€89 peigeus | 0 L (Bupjeiq oq) yneseq-g| |UOHORIeS INdino puewiod ZHo | §520 | 557 o
289 4 hd - pajgeusq 0 L pajgeul:} ‘pajgesia:o 1043u02 Buixyy Yeys JOjoN 520 R52 4
‘g9 . R _ pajqeu 0 / palgeus:| ‘PoIgesIdi0 Jo5ju0d Ayuoud €620 cca
L Iqeus L Iqeus:} ‘pajqesiq: BuBlEIq O 9SIGASIPIEMIOS z E523
1'8°9 L ° - pajqeuy ol 1°0/1°0 088 0'02~00 awy Bueig 9a|  zGzo 2524
1'8°9 L ° - pajqeuy (O[] L %001~0 aund Buyeiq DAl 1620 P 524
189 . . - paigeuz| 00 10°0/L°0 ZH0'0Z1L~0'0 Kousnbayy peys Buesq 0@l 05e0 [ F57 <
jojuop | 1OHHO2 | 10MUOD gy | Bues _%smmw\m_omcmn: °N
ERIVEIETEN A Wd anbuo). paads mc_‘s.v M ::&mn_ : Jun Bunjas abuel uawisnlpy uonoung _:mmwmw ENITR
|0J}UOD JOJOBA ! o}

(aA0BYBU| - "OAI0BYT @) JOSUSS UJIM I0J09A/I0J0BA SSB|I0SUSS

Bunielq OQ [8]

~

K-10



E6581301

TOSHIBA

~

‘9~ JO 9|ge) 8y} 898 <« ‘Ajoeded ay) uo Buipuadap Alea sanjea }neyaq gz,

*9AISN|OUl ZHM('Q PUB G'Z UBaM}aq S| Aouanbaly JaLIED By} ‘s|epow AWM00S-A00% O} MN06-A00Y PUB S|opow MG //SG-A00Z 104 L,  “Jejoweled [ejuswepuny e 0} seAow Jajeweled siy |

¢vL9 N . o/e o/e pajqesia 4 713

byL'9 | e [ e [ e | e Jpogeuz] o0 [ kL |

(uonels|aoap x2Inb olweukp) pajqeus:g

(uoness|@oap yoInb) pajqeus:z
pajqesia:L
psjqeus:0

uopesado yun ebejorten0|  G0€0 | SOE o

SoWl} 01~} 1091989Q:0 uonoopes Add|  £0€0

|013u00 1o4uoo 1o5u0o Buuuns | Bupes ON
QoualePey | YA Nd anbio| paadg buunp s ::..&wn_ abuel yuswisnlpy uopoung _cxmﬁw DR
|01}U0D JOJOBA : 0
(aAn0ayaU[:- BAI}08) T @) JOSUSS U}IM J0JOBA/I0}OBA SSS[I0SUSS [z/1] dnjes uoneosyisuayul ssajdu] [z 1]
(Kouanbauy uonesado paoioy)
ZLg . . - o/ paiqeuz | 00 10°0/1°0 ZH In~77 Gl Aouenbaly|  ¥620 hREC A
uolesado paads josaid
R _ R - 1 Aousnbaly
4201 . . pejgeuz| 00 10°0/1°0 ZH In~77 uonesado peads jesaig| €60 EEC A
. _ . IPURS €1 Aousnbauy
421 . . o/ pejqeuz| 00 10°0/1°0 ZH In~77 uonesado peads jesaig| 260 cECd
. _ . PR 2| Kouanbayy
[} o 3 paiqeus | 00 L0°0/L'0 ZH I0~T7 uonesado posds joselg| 620 |1 B2
Aduanbea.
zLg . . - e/e |pogeua| o0 | 1000 H -1 vonesado paads resorg| 0620 | 0629
R _ R - 01 Aousnbaly
4201 . . pejgeuz| 00 10°0/1°0 ZH In~77 uonesado peads jesaig| 6820 EEC
. _ . - 6 Aouanbaly
421 . . o/ pejqeus| 00 10°0/1°0 ZH In~77 uonesado peads jesaiy| 880 BECd
. B . - g Aousnbaly
zL'g . . pajgeua | 00 L0°0/L°0 ZH I0~77 uonesado posds joselg| 4820 | L AZd
jojuoo | 104HO9 | [0Au0d Bumes E:Eﬁm%w:m& ON
ELITEIETEN WA Nd anbio| peads Buiuuni =:&®D " Jun Bumas abuel yuswysnlpy uonoung uones oL
[OIUGD 10103, Buunp oy f junwwon

(eA0BYaU[ - "OAI09YT ) 10SUSS UJIM JOJOBA/I0)ODA SSOIOSUSS

(G1~8) Aouanbauy uonesado paads josaid [ 1]

K-11



E6581301

TOSHIBA

‘uoneJado dojs ‘-0 Jo (buidooup ou) 00 03 Buies ayy Buibueyd usypp “uonesado Buunp %0°00| O} L0 Jo abues e ulyym pabueyd aq ued uieb buidooiq :},

GlL'9 - - - paiqeus| ol VL (810 / v '€= 7 4 41 paIqeud) %001~0 anb.oy aAnisussul Buidooia] €20 [ESE o
GL9 - - - pajgeus|[ 00 10°0/L°0 (840 /v "e= 7 4 J palgeus) ZHO'0ze~0'0] & 7 £  uteb Buidooip je peads| zzeo | 0L 4
619 - - - pajgeus| 070 10°0/L°0 (810 / ¥ '€= 7 4 I P3|qeus) ZH0'02€~0"0 %0 uteb Buidooip je peads| 1z€0 [/ J£ 4
Gl 9 - - - 1.PogeuI| 00 1°0/L'0 (840 /¥ "e= 7 4 1 poIqeU3) %0°00L~0'0 ueb buidooia]  0zc0 [ G7F 4
|01u0d |0.Ju0d 104u0o Buiuuns | Bumes E:Eﬁm%_owcm& ©°N
QoudIddY | A Nd anbiol paadg Buunp s ynejeq | yun Bupes abues Juswisnlpy uonouny _cxmw«rmw
]01)U0D JOJOBA wnuwiuiy ! 0
(annoayaul:- “A0aY T @) JOSUSS UM JOJOSA/I0}OBA SSS|I0SUSS jonuod buidooiq [g1]
‘aA0qe pue 9d0061-LSYAA 'd0SSZ-LSVLA 10} siqejiee st £} £ iy,
‘(aun|iey Jomod e Bunp dojs uoljess|edap) 2 0}318S SI 77 /7 JI UBRLM B4 Jouued }| ‘(Jospuod ybnoiyi-apu Jomod) ; 0}38s I 77 /7 J1 Alowew ojul ushLim aq ued Buipas ayy ybnouyy g,
( d e b d ) 2 3 ( 6 d) 3 A 3 b1
‘(08 0°009~10°0 :9Buel Juswisnlpe) *08s 100 O} }0s 0} sajqeus 5 7 Jejeweled ay) Buibuey) :z,
‘91-) J0 9|qe) 8y} 89S <= ‘Ajoeded ay) uo Buipuadap AJea senjeA jnejeq i, “Jeyoweled |ejuswepun) e o} saAow Jajeweled siy |
Ayoed! b dap A d d
1w Jaddn
AT - /o pocesia| ol b %09b~00t | yopeyoxe-tono oneiusbey| SVE0 | 61 £ 9
(paads pauioads
oy - " . - . _n| 40 IUBWAABIYSE O} UOHEIB|EO0E )
2'8L°S . . / oo pajqeus 0C 2+ L°0/L°0 088 0009~}'0 10 1S Usemiaq pasdele awi) 8L€0 8! Ed
SWI} UOIEIS|9O0E PSZIUOIYOUAS
(doys oy uoneiajaoep
c8L’S ° . -~ oo psjqeus 0cC 2+ L°0/L°0 "09S 0009~1°0| JO Mejs usamjaq pasdeld swn) [ LL€0 L ESd
QW) UONEIS[9D8P PAZIUOIYOUAS
19]|1} |eplosnuis
ypm ‘Ajleaijewolne Aouanbaly Jalued asealnaq:g
13}l [BPIOSNUIS Ym
‘A|leaijewoine Aouanbauy Jalied asealosp JoN:
. papoddns ssejo uol}o9|es )
L1 * ° e/e  |PRIGESIA b Wy A00¥ ‘Alleonewo)ne Aousnbauy Jalueo aseasdsq:g| apow |0Jjuod Aousnbaly Jalue) 91€0 Sied
pauoddns ssejp AQ0Y
‘Aljeonewolne Aouanbauy Jalued asealoap 1o
Ajleanewojne Aouanbaly Jalied asealdaq:)
Ajleanjewoine Aouanbaly Ja1IED 9SB8I0BP JON:Q
ey . Z 1013u00 Aouanbaly Ja1ied WA L . UOIJD9|9S -
SvLo ® ° o/e paiqesia 0 2 | 1043u09 Aouanbaly Jalled NAG:0 wJoyanem abeyjjon Indinp €1€0 £1ES
L1°S L4 d o/e pajgesia 0 L pajqeul:} ‘pajgesia:o Spow wopuey [42%] 2 Ed
. unJ pJemioy J1qIyol uonoaIes
vvl'9 ° ° o/® /e [PAIgEsIa 0 WL unJ 8s19Aa1 JIqIYold: | ‘|| NS uoniqiyosd uni-asionay L0 R
ar - psjqesiq . [P . . . ain|iey Jamod bBuunp awiy
z°8L°G . . e.pogeng| 0T 1'0/1L°0 298 0°02€~1'0| opesojaonpjawn onuoo dojs-uony| OVEO | G E 4
6l G . . pajgesia L 10°0/10°0 VI0"009~1.0°0 | ©0uejsisal Bupfeiq snonujuod ejgemoly|  60€0 EET]
6l °G . . pajgesia L 1°0/L°0 0000L~5°0 eouejsisal buiyeiq ojweukg| 80€0 T
_...>__mEmE_ € (ebeyjon yndino payiwif) uonesuadwod abeyjon YIp:e
oxI] ¢ ’ o4 i V-
o Je poxy ‘g 10z 0pjes sl ¢ 7 m?%u_& (eBeyjon Jndjno payiuwi) uonesuadwos aBe}oA JNOYIM:Z (abeyjon A|ddns Jo uopoa1I02) n
€vL9 ° Jepexy‘LloQoyjessi | NF 4 uayM palqesiq 0 2 (abejjon 1ndino ssapiwif) uonesuadwod abejoA YN | oBe10A >oc®:c%_-ww_mmw £0€0 LOES
“Aileusajur uonesuadwod aBe}oA LM, (abeyjon ndino ssa ) uonesuadwod abeyj|oA INOYNIAN:0 i 4 g
0} paxly Inq ‘d|qeabuey s| Jojoweled
jojuoo | 104U02 | 1ONUOS 6 i | Bumes _%smmw\m_omcmn: ©N
oouasReRy | YA Nd enbioy | poadg Buunp swyl unetoq | wun Buges abue Juswisnipy uonoung _cxw_ﬁw oL
|0J}UOD JOJOBA wnuwiuiy : 0
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [z/2] dmes uoneoyisuajur sso|du] [z1]

~

K-12



E6581301

TOSHIBA

~

™~
0°0S :dM-_0°09 :NH ‘NM-__ynm Buipus Jaguinu [9pow e yym JaUsAU| iz,  “ZH'9 UONDSS Ul p: /Z€18G93) [BNUBI\ UONONIISU| O} 1348l ‘S|IBjep 104 < i},
219 - - o/e pejqeusy | 010 10°0/10°0 '08S 06'2~00°0 ¢ own Buideaid] /€0 LhES
19 - - - e/ lpoigesia| o€ 10°0/L°0 ZH002~Lh o 4 Aousnbay Buideald] ove0 [ ShE o
L9 - - - o/e ps|qeusy | S0°0 10°0/10°0 "99s 0G'¢~00°0 swi} ases|al axelg Sve0 ShES
19 - - - o/e pejqeusy | 00k 1070/} %001L~0]| Jandninw seiq anb.oy mc:m;»o._ y¥€0 hhED
19 - - - e/e |poigeua| ool 100/ %0S2~052- | pyen) oy s o b | EVE0 | ERES
(yndur juaiind jenuaiayip) ||y [euond
pajgeus jndul uondo suoneduNWWo): /.
Indul uonEdIUNWWOD G8HYSY dIIM-17:9
. _ _ _ Indul UoNEJIUNWWOD G8HSY BJIM-~, uoposes -
L9 e/e | PaIqeU] 4 2 pajqeust k £ o indur enbuoy uood peo | SVE0 | ZhE S
(Indur ebe}jon) X:€
(ynduy abejjonjisewonualod) yS/HY:Z
(3ndui Juaunoyabeyjon) |I/IA:L ‘Palgesl
d ¢ ‘dnb
19 - - - e/e  |peige 0 W O B pIEWIO | polaEsr uonos|es epow Bueia| Ly€0 | ! hE o
L9 - - - o/e ps|qeusq 0 10°0/L0°0 "99S 0G'¢~00°0 5 | swn mc_nww_o (0)230] OhES
b . . - /e |pogeua| og T %0SZ~082"|  Buunp onbros peo) buonmg | 8E€0 | BEE 3
b d -
e . . - paigeus |  0g L0/l %062~052- BuLnp onbioy peopneors|  LE€0 | LEE 4
Ly . . - pajqeus | 00k L0°0/L %052~0G2- | Buluuni Jamod Butinp anbio) peo-AresH| 9e€0 [ GEF F S
. Buiuuni samod
[ o o - e/e |pajqeu| 0 LO'0/L %0S2~052"|  Guynp snbioy peol Buijomg|  SEE0 | SEE
K
L . . - /o |poceuz| o0 | Lono 995 0'0L~0'0| yopessdo poadet peoruor| YEEO | AEE 4
e . . - o/e |pogeua| 01 oo 995 0'01~00 yopesado pesds.ubr peojaub| 660 | EEE 3
B
b . . - /o |poeuz| 0 | Lono 995 0'0L~0'0| yopesedo pesdeybi peorabry| €0 | 2EE 4
K 13 bi -
L . . - /o |poiceua| oov | Loon0 ZH 171~0S| yoperedo posdé.ubl peoryubry| ‘EE0 | ¢ EE S
K b d
L . . - paigeua | 2. | 100N ZH 171~0'08| poods-ybiy peoraubiiomowoy| OSE0 | BEE 4
[ B
b - - - /e poesia| o b BUILIES) Uni pIeMIO ) BulIe) ong| |0RUN BulLies| poads-ubu peorufrl| 6220 | 5 2£ o
(asealou| :puewIWOD Y }e Bujuuni Jamod)
0 EF 4 yimies paads co:m._mao paads-ybiH:y
mwmw._oc_ puewWwoD 4 je Bujuunt Jemod)
0 E F < yum)as psads uonesado peads-ybiH:¢ uonos|es
. . . - /e pajgesia 0 L/ (esealou| :puewwod Y je Bujuuni Jamod) _ " 8¢€0 8254
Al|leonewolne jos paads co:m_mao paads-ybiy:z uonesedo peads-ybiy peol- i £e
(esealou| :puewwod 4 je Buiuuni Jomod)
Alleonewoine jas paads uonelado paads-ybiH:|
pajqesiq:0
Sl - - - o/e psjgeus | 0°00} 1°0/L°0 (840 / "y "e= 3 4 Jl Po|GeuUT) S/PeJ 0°002~L 0 Ja3yy 3ndino Buidooig ¥2€0 Ao E S
|01u0d |0.Ju0d 104u0o Buiuuns | Bumes E:Eﬁm%_owcm& ©°N
doudIddY | A Nd anbiol paadg Buunp s yneeq | yun Bupes abues Juswisnlpy uonouny _cxmﬁw L
]01)UOD JOJOBA wnuwiuiy ! 0
(annoayaul:- “A0aY T @) JOSUSS UM JOJOSA/I0}OBA SSS|I0SUSS [2/1T w10y suonound [y1]

K-13



E6581301

TOSHIBA

‘2’9 UONOBS Ul palIoads (62€ 18593 [ENUEN UONONLSU] O} JoJ1 ‘S|IEIBP 10 < ‘2,

'Zb’'9 UONYBS Ul PalIoads (61 €18S59T) IENUBI UOHONLSU| O} JoJl ‘S|Iejap 104 < :|,

|01)u0d J9JUEQ Y
|losuo9 d Buluieyas doyg:g
uoljesado
AN . . - e/e  |p3jqesiq 0 [ (010 usjawonuslod) jo13u0d ald 9dAy ummmmnm Buiyoyms jonuoo aid| 6560 | 5 E o
uoljesado
("018 ‘aunssaid; dway) |013u0d |4 8dA} ssed0id: |
|043U02 d|d ON:0
joyuoo | 10409 1 10UOD g e | Bues __ssmm%wcmn: ©N
souaiREY | WA | Tng | MPIOL | PO3YS gy gyl yneseq | un Supes ebuesjusussnipy vonound wnao |
|0J3UOD 10}OB/\ wnwiuip : 0
(eAnoayau|:- “9AI}08) T e) JIOSUSS YHIM J0}OSA/I0}0BA SSOIJOSUSS 2/11101u09 qid [91]
0°0S :dM- 0709 :NH ‘NM- Uum Buipua Jaquinu [apow B UYjim JBUBAU| iZ, "Op-Y JO 8|ge) ay} 8as < “Ajoedeo ay} uo Buipuadap Alea sanjea jnejaq :|.,
swi) Buipjoy Aousnbai
619 . . oo e/o |poceua| 00z | 1007100 295 0001-0L0|  guyoms somed ooy 89€0 | B5E 4
awi) Buiiem Bujyoyms
619 . . poigeus | 290 | LO'0/LOO 295 00°01~01"0 opsabmod posouog| 2560 | LGE T
619 . . e/ |pajqeum| 1, L0'0/L0°0 288 00°0L~0L'0|  gem Buyoums %_w,atwﬁ_ﬂ 95€0 | §5£4
AKouanbauy Buiyoyms -
619 . . o/e |pogeua| z. | L0010 ZH 10|  souerupemod ossuioy| SS€0 | 55 4
duy e Jo Juana ayy ur buiyoyms onjewoyne
+ Bupas Aouanbauy buiyoyms Jomod |eroIaWWO:!
. X uonosjas ndino Buiyoums -
6L °9 . . pajgesiq 0 L/l Bumes Aousnbauy Buiyoyms Jemod |e1osswWwo):z ¥G€0 hGES
duy e Jo Juaas ayy ul BuydyMS dnewoINY: | JouaAulIaMOd [etoIaWLI0D !
pajgesia:0
|01u0d |0.4u0d 10u0o Buruuni Bupes __._jsmm%_owcm& ON
oouaseEy | YA N anbuoy peads Suunp oy wnepq | yun Bunss obuel uswisnlpy uopoung xozmw oL
|0J3UOD 10}OB/\ wnwiuip lunwiwog
( “9A}09))] @) JOSUSS U)IM JOJOA/I0}0BA SSB|I0SUSS uonouny BuIyouMs JapaAul/[eldIswwo) [G1]
° . - o/ pajqeusy 00 1°0/1°0 095 0'0L~0'0 swy puadsns co_wmhw_womn_ €5€0 ECES
onbe.
. . - e/e |pogeua| o0 | LOONLO ZH H 4~00 puedsns uoneioieosq| 290 | 25E 4
d hd - psjqeusq 00 1°0/1°0 998 0°'0L~00 awi} puadsns UoeIs[eo0y 1G€0 ) SES
. . - pa|Igeu3 [ 00 10°0/L°0 ZH H +~0°0| Aousnbayy puadsns uopets[@d0y|  05€0 O5E4
ot s . uofjouny puadsns
. . - pejqesia 0 [ indul jeujwis) iz ‘Bupes Jsjeweled:| ‘pa|qesiq:0 uonesejeoap/uoneiseooy| BVE0 | BRE S
uswisnlpe Jaye Q) Buiuies| jeubis axeig:
- - - e/o |poigeuz| o L Guausnipe Jaye 0) buluieal | bolquaia | uonoun Buiwies) swy Butess|  8ve0 | G E 3
jojuoo | 104U02 | 1ONUOS 6 i | Bumes _%smmw\m_omcmn: ©N
oouasReRy | YA Nd enbioy | poadg Buunp swyl unetoq | wun Buges abue Juswisnipy uonoung _cxw_ﬁw apL
|0J}UOD JOJOBA wnuwiuiy : 0
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [z/z] Wi 1oy suonoung [i71]

~

K-14



E6581301

TOSHIBA

~

"C¥'9 uondsg ul p
"CP'9 uondsg ul p

09ds (6Z€18593) |ENUBJA UONHONIISU| 0} J9Jl ‘S|IEJOP 104 <= iE,
09ds (L €18593) [BnuUe|\ UONONJISU| O} Jajal ‘S|ielap 104 < g,

'Z'9 UOI08S Ul paloads (61€18593) [ENUBIA UOIRONIISU| O} 1881 ‘S|IE}OP JO4 < |,

abuel
b - - - psiqeus | 00} 713 000%~1 uonyeidwos Buuonisod ejdwig 18€0 ) EES
€ L ° o/ o/ pajqeuy 0 L %001~0 pueq peap Jndino did| 6.€0 GLES
sas|nd -
Cx . . o/ e/e [poqesid | 00S 713 6666~C 1 Indur jeuiLLIS} gy Jo hwnE_:z 8.€0 BLES
(a1n|iey Jamod Aiejuawow Jo uondsleq) pajqeus:g
L - - ®/- pajqesiq 0 L (4031 ym) pajgeus:y UoNO8}ep UOHOBUUOTSIP Od | LLE0 LLES
paiqesiq:o
(Auejod jo uoisiaau]) ndul aseyd-om] :¢ seseyd
bx - - °/- pajqesiq 4 713 jndu; eseyd-om] :z 9/€0 9l E 4
wndu| sseyd-ojuIS ] ndul 5d Jo Jaquinu Jo uoiosjes L
L - - o/ P3|ges! 00§ L 6666~C1 sasind jndul 5d Jo JoqUINN|  G/€0 SLES
1o4u09 1o4u09 [§] E:E@m_ﬁwcm ) ON
souassjey | YA | 1O8Y9° | enbiop | peeds | Buwun umes | | JlouEd abuel Juswisnipy uonoun4 uoneo L
Nd Guunp ow| MMEsRA | un Bumes nwWo
|0J3U0D J0}OBA uunp S wnwiuipy iunwwoy
(eAnoayaul:- “9AI}08Y T e) JIOSUSS UYHIM J0}OSA/I0}0BA SSBJI0SUSS |o13u0d Buluonisod yoeqpasy paads [/ 1]
"Zh'9 UONOBS Ul payIoads (6Z€ 1 8593) IENUBI UOKONIISU| O} JoJal 'S|IBJOP JO4 <= g, "Z¥'Q UONOSS Ul payoads (61 €18593) [BNUEIN UOHONIISU| 0} J9j0. ‘S|Iejdp J04 < |,
K . o . . (loauoo aid odAy
Cx . . o/ psiqeus | 0°0L L°0/L'0 0°009~L0 poads) ajel BUISERI0Bp S52001d €1€0 ELES
0UCO -
. . - e/e |poigeua| 00L | LOMLO 0'009~}'0 a0 poods) apes m:_mmm_mcwmmﬁwm 20 | 2LES
. . - o/e pajqeus 00 10°0/L°0 ZH I~ 7 ywi Jamolndino Aid|  12€0 P LES
L4 L4 - o/ psiqeus | 0°09 10°0/L°0 ZH Ih~71 ywipJaddn jndino aid|  0/€0 oL ES
. . - e/e _[Ppalqeuy 0 L/ 039S 00%2~0 awn Buniem jonuod aid| 690 | 5 5E o
. . - e/e [Poigeu3| 00 10°0/L°0 ZH Ih~7 7 ywi| Jomo| ssa%oid| 89€0 [ ASE o
. . - e/ [paigeu3| 009 10°0/L°0 ZH Ih0~71 Nwiseddnsseooid| /9€0 [ §E o
. . - e/e [pojgeud| 000 | L0°0/L00 65'2~000 ureb (@) jenussepia|  99€0 | 5L 4
. . - o/e pejqeus | 009 10°0/L°0 ZH I~ 7 Jwi| Jemoj uoeinsp did|  G9€0 S89E-
. . - o/ psiqeus | 0°09 10°0/L°0 ZH Ih~71 ywi Jaddn uoneirsp aid|  ¥9€0 RYES
. . - e/e [paiqeus|[ 010 [ 10°0/L0°0 0°001~100 uieb () [esBo | €9€0 [ £GE 4
. . - e/e [paiqeus|[ 010 [ 10°0/L0°0 0°001~10'0 ueb (d) jeuoodoid| 2960 [ Z5E o
. . B e/e |pojgeu3| 10 L/l 0'62~00 seyyKeppal 19€0 |/ SE 4
uondo >oeqpes) Od :9
(yndui yuauno/abeyjon) z|y |euond
(yndui juano jenualayip) 1|y [euond
. : uonos|as [eubis
(A . . - e/  [palgesid 0 L (induy abeyjon) xu:e 09€0 | D9ES
(yndui abeyjonsisiswonusiod) $S/HY:Z 104}u02 %0BqPS3} j0A4U00 did Y
(yndui yuauino/abeyon) [1/IA:
(yndul yoeqpaay ou) yndul uoneINSg:0
|01u0d |0.Ju0d 104u0o Buiuuns | Bumes E:Eﬁm%_owcm& ©°N
doudIddY | A Nd anbiol paadg Buunp s yneeq | yun Bupes abues Juswisnlpy uonouny _cxmﬁw L
]0JJU0D J0JOBA wnuwiuiy i 0

[EE NI RETE]

) JOSUSS UHM J0JOSA/I0}OBA SSS|I0SUBS

z/z]103u00 did [91]

K-15



E6581301

TOSHIBA

‘2’9 uonoss Ul p LE€18G93) [enueyy UORONISU| O} Jojau ‘s|iejep 404 < i,
. K 013u0d anbloy) uonoajes

evze | - - oo - |poeuz| o W ({1 2k 5 e owes) g~| ‘poIGEsICi0 O oo onoors! ezvo | £k

e - - o/e - psjqeu 0 L Swo00l~0 Jaj|y @ouaseyel anbiol | 1z#0 ! chd
(yndurjuaind jenquaiayip) ||V [euondO:g
pajgeus jndul uondo suoneduNWWo): .
ndur uoedIUNWIWOD G8YSY BlIM-p:9
ndul uoeIUNWIWOD G8YSY BIIM-Z:G

Le - - o/e - psjqeus € LI (indur uondo @o1/a31 UOIOBSS puBLIWOd dnbiol | 0Z¥0 O0hd
Buipnjoul) psjqeus jndul |aued uonesadQ:y
(indur ebejon) x:¢
(indui abejjon/eypwonuajod) $S/HY:Z
(3ndur Juauino/abeyjon) |1/IA:L

{uoea .
|0Jjuod _OLMV:S _o::%o Buuuni Bumes | unwwogyjaued) 6 i ON
S0UIDJSY  |LEISUD YA N4 onbioL pasds uunp sy| yneyeq | nun Buges abuel jusuysnipy uonoung _cxmwmw |SL
|0J3UOD JOJOBA wnwiuipy : 0
(aAnoayaul:- ‘9AI}08Y T e) JOSUSS UYHIM J0}OSA/I0}OBA SSBII0SUSS [z/111013u00 anbio] [61]

‘Ajeyeulsye pake|dsip .

Je (| UIWQ00 0L Je 19s sI uoejol Jo paads ayy y) ¢ I pue 7

sabessaw Joud ay}

‘8I0W JO | UIWQQO'0 B }8S SI UOKEOl JO paads au | iz,

"9~ JO 9|qe) 8y} 998 <« *Ajoeded ay) uo Buipuadap Alea sanjea Jneyaq |,

€29 - - o/ e/e |POIGESIA| 00} 918 0S¢~01 J0j0e) uonuaraid |BIST 9170 9 R4
- - - U010
€29 pojgesia | 0oL L %0€1~00} Buuewibuens Bupioxg| SO | 51 k4
2z9 - - [N 1'0/L°0 %0'G2~1"0 (dis pajes) yjuessuoo JoloN|  €1v0 | £/ ko
229 - - b b (%1°0X)002~0 yoo) ¢ wems | 20 | 21 ks
2z9 - - oo ore |poicesia| 1 b %06~01 uanmol oy Ty h g
’ * ° peO| OU) Z JUBJSUOD JOJO yihng
229 - - o/e e/e [poiqeul| 1. 1°0/1°0 %0°0€~0'0| (4s00q %Eow | JuE)Suoo §o_>w 00 | I hd
. _ _ _ aje|d sweu Jojouw
229 oo e/o [palgEsIQ| L« L Zs bUILI00009~00} | ho5ds jeuoneros pares Jojopy|  20V0 | LRI
d
229 - - oo o/e |poigesia| 1. LO/L0 W0002~1'0 Jorou) Emtaﬁwﬁ_ oon| 9070 | 90K
. _ _ . . . . (e1e|d sweu
29 o/e e/e  IpoIQESI bx 10°0/L0°0 AM0°0€9~0L"0 J0j0u) Ayoedea pejes J0jop S0¥0 S0k
J0JOW Paj00d-lie PadIod:g
(4] - - e/e e/e pajgesiq 0 L 10j0W pdJo0d-j|9g: L Z Buunj-oiny | 20t0 cohd
pajgesia-o
2z 9 - - - -/e__[Pajgeus| o/ VL %051~0 uieB Rouenbayy dis| 1ov0 |/ Ok
(uonnoaxa
Jaye ) uone|nNdjed ojne JUBSUOD JOJON 1
|eubis [eujwusy indur Aq Buluni-oyny:g
cc9 - - e/e o/e pajqesia 0 L/l (uonnosxae soye | Buluny-ony | 0040 O0n4
0) Bulun}-ojne Jsje panuiuod uoljesado anuRuUoY:Z
(uonnoaxa Jaje Q) JUejsuod Jojow az|[enu]:|
Bujuny-ojne oN:0
|01u0d 1o4u09 1o4u0o Buiuuns | Bupes E:Emh_“%wcan: ‘ON
90UBIBJ8Y |WEISUODYA Nd anbio] poads mc__z.u oM ::ﬂmo ' Jun Bumes abuel Juawisnlpy uoloung uones EDN
0JjU09 10JO8N wnwiuip lunwiwog
(eAnoayaul:- “9AI}08Y T e) JIOSUSS UYHIM J0}OSA/I0}0BA SSBIJI0SUSS JUEISu0d Jojo [81]

~

K-16



E6581301

TOSHIBA

|an9)

1629 - o o/e psiqeus | 0°0SZ | LO°0/L°0 PSIQeSIQ:0°0SZ ‘%6'672~0"0 2 wwij onbioy Buuun semog |  YPY0 | HRARd
o - _ . - . ‘o) A . 1oA9] | | §
L1629 . oo pajgeu | 00z | L0°0/L°0 PoIAESIC:00SZ %6'6Y2~00|  gnpj0 Bupjesq onnesousbey | VY0 | Ehhd
(ndur o6 __.u.Jr R4
N B indut abe}jon) Xu:¢ uonos|es | ywi| .
b'sc9 ° o/e paqeus 4 2 (sndur sBejjonssyewonualod) yS/UN:Z onbioy Bumeiq eajeseusbay | ¢YY0 | SRk
(yndui Juaiino/abeyjoA) ||/IA: L
- R . - o oL A . [ena]
1629 o o/e paiqeus | 0°0SZ | LO'0/L°0 PSIQeSIQ:0°0SZ ‘%6'672~0"0 | wwif enbuoy Buiuun Jomog| VPO | F A
)Rk
s B (yndui abeyjon) X [SHEETEN |
b'6c9 ° o/e e/e | PeIGRUT 4 2 (yndur eBeyjonsjeWonUL)0d) $S/Y | enbioy Buiuuni Jemog| OVV0 | fhh S
(yndui yuauno/abeyjon) [1/IA:L
|os3u0o 1ouoo 104u0d Buuns | Bumpes _%sﬁm%wcmn:
90UBIBJY [JUEISUODYA Wd anbuoy. paadsg mc_s.u o ::&00 : Jun Bunjas abuel yuswisnlpy uonoung oL
[EEREERN wnuwiuiy
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS bioy [oz]
0°0S :dM-_0°09 :NH ‘NAM-__Yum Buipus Jequinu [spow B Yum JoUeAU| iz,  "Zy"9 UoIoeg ul payoeds (L£€18593) IBNUB UORONIISU| O} Jojal ‘s|Iejep Jod < |,
Pp—— (Y 10 4) auo paioads
Lx - - o/e - pajqeus 0 L %m _%mw_m_”m By} uey) Jayjo uondalp|  GEYO CERA
19esia: Aue u| uonejol Jo uomiqiyold
Ly - - o/e - paiqeus | 00 10°0/L°0 ZH H 4~0'0[  pueq (0 = anbsoy) ywijpeads| zev0 | FEA S
- - - . (/L . anjeA
[ o/e psjqeus | 00 L0°0/L°0 ZH H4~00| o080 (g = anbuoy) yuy poadg| YEYO | F ER I
pajqeus ! £ L Sy
(indur ebeyjon) xu:¢
. 01}09|9S 90UBIdaI SN[BA
b - - o/e - pajqeus 0 ML (indur aBeyjonsarewonuslod) yS/HY:Z b 0€v0 OERS
(indui Juaunosabeyon) [I/IA: L Je)ued (0 = enbioy) | pesds a
pa|gesia:0
- - e/e - psjqeuq Cx 10°0/1°0 ZH 7/1~0°0] [9A®|Indul Jwi| peads 8s1oAdY [ 8210 82k
pajqeus g7k Sy
(g o6 (indut mmmw_oa XH'€ uonos|es
by - - e/e - ps|qeug 0 L jndui abejjon/Is}ewonualod) ¥S/y Y 12¥0 Lohd
(3ndur Juauino/abeyon) |1/IA:L Indul jun paads asiensy -
pajgesia:0
[N - - o/e - pojgeus | 2. 10°0/L°0 ZH 7/71~0'0[ [eAalindur jiwi paads piemiod | 9zy0 9ok
pajqeus 574 Hiy
(ndui o6 (ind ommw_oa X uonoajes
[ - - o/e - pajqeuq 0 L jndul abejjoA/I8}ewonuslod) FS/dY e Y Gevo k4
(3ndur Juauinosabeyjon) |1/IA:L Indul uiy peads pJemiod o
pajgesia:o
7 - - - ‘ i uonosjes
€¥Z°9 o/e psjgeus | 0 L (& 2k o se swes) g~| ‘pajqesia:0 Indur uieb buueys peoq| YeP0 | h2hd
|01u0d 1o4u0a 10400 Buiuuns | Bumes E:Eﬁm%_owcm& ©°N
0URIBJEY (MDY enbiol | peads buunp swl neioq | wun Buges abue Juswisnipy uonouny Eumﬁw epIL
]01)U0D J0JOBA wnuwiuiy ! ol

(aA0BY)BU| - "OAI0RYT @) JOSUSS UJIM I0JO9A/I0}0dA SSB|I0SUSS

[z/eT 101u00 anbioy [61]

K-17



E6581301

TOSHIBA

'sanjeA asay) o} apew s| abueyo ou ‘£ 0118S SI 4 5 7 J UBAT Jiun 0} Jun wouj Area sbumes < g,

"Z¥'9 UOI0SS Ul paioads (££€18593) [BNUBIN UOIONIISU| O} J9)81 ‘S|IE}OP Jo4 < |,

Z 1013U00 uopuaaid |[B)S ;|

Buiyoyms|

€929 ° ° - o peiqesia 0 b | |013u0d uopuaraid |[els 0 |01U0d UonuaAaid [jeig| 8970 83hd
(ureb ybiH)pajqeus:g
z R - - (ureb a|ppiN)palgeus:z
2129 . / / pajgesiq 0 L (ureb moT)peiqeus:| 19%0 LShd
pajqesia:0
[N - - - paiqeus | 00 L/ ZH H 4~0'0[ Aouanbaly Buiyopms |d peeds|  99+0 99h4
Lx - hd - pajgeus 1y L/l 001L~0 C PEO| JO EIBUI JO JUBWOW | G910 58k
~ ~ JUSID1}900
[ . pejgeus | 00L L 6666~1 | yopezyqers dooj peads puoosg| YO0 | Gk
[ - - - pajgeus | zi VL 6666~ | uteb |euoniodoid doof paads puodes| €9¥0 | £ 5h o
by - L4 - psjqeu S¢ 943 001~0 | Peoj Jo elaul Jo JUBWON | 2970 c9hd
! - - - /e |poigeua| ool L 6666~1 WOWO Yoy | ! Gh4
* / uopjezijiqe}s dooj paadg P 3hd
[N - - - paiqeus| zi L/l 6666~1 uieb jeuonJodoid dooj peads| 09v0 [ G5k A
[N - - o/e paigesia 0 L/l 0001~0°0[ uteb jeuoiodoid [0)u0d Jueind | 8540 E5hd
joyuon | 10A4UO2 | 10O g | Bupes __ssmm%wcmn: ©N
souaIolEy WESION| Ty | PMDIOL | PRRYS gy aul yneseq | un Supes ebuesjusuysnipy vonound wnwioo |
|0J3UOD JOJOB/\ : 0
(eAnoayaul:- “9AI}08) T e) JIOSUSS UYHIM J0}OSA/I0}0BA SSOIJOSUSS [z/1] s1e1owesed jusuwysnipy [1.2]
29 uoioas ul payoads (LE€18593) [enUe\ UOONIISU| O} J8Jal ‘S|Ie}ap 104 < |,
‘Buisianal usym asianal Jusaop Ayejod ay] ;|| uonosies Aerod
Lo - . o/e o/e pajgesiq 0 WL ("Auejod ayy sasianal‘Buisianas usypp)| momEm_ ol mf_”:_o G50 Cohd
"Je} os a|qeabueyoiajul s| 4 L
. R Jwi| anbioy JuesuoD:| Uonoa[as |
L'sc9 ° o/ e/ |PoIgESIA 0 2 Jwif ndNo JUBISU0D:Q anbJoy suoz Jndjno jugsuoy | YSY0 h5hd
. Bupyelq aAnelsuabal buunp ||ejs JoN: | uo1}09|as apow uonuaraid |
c¢9c9 ° ° ) o/e paIqeus 0 e Bunjesq annessuabal buunp ||EIS:0 |le3s Bujeuq annessusbay €5%0 E5hd
aw} uonoasjep du -
L'ez9 | e . - e/e |pogeua| oo | Lono 995 01~0'0|  snonuguoo yms Buiinrsamog|  25%0 | 25k 4
— S} "UILU Y)im OUAS Uj:) Jwi| enbuoy Ja)e uonessado
[AeTA] - * - e/e [PRIGESIA 0 2 UO1JE.9]909p/U01EIS|999. UM JUAS UJ:Q uoesejeospuonelsjpooy| 570 AR
‘¢z " . /L -0 e . 19A8] ¢ |
1629 - . pejqeus | 0°0s2 10°0/L°0 Pa|qes!Iq:0'0SZ “%6°6¥2~0'0 anbio} Bupieiq eajeleusbay | 6770 Ghhd
Lsze |- . o/ e/o |poieua| oosz | LO'0/LO POIGESIA0'0SZ %6'6V2~00| L onbioy Buiwuns omog| 87V | Bhk 4
o - . R - o/ an . 19A3] ¢ Jwl|
L'gz°9 - . oo e/e |Palgeul| 00SZ | LO'0/LO POIGESIC:0'0SZ '%6'6Y2~00| g0y Bupjesq onneseusbey| LVP0 | Lhhd
L'62'9 - . oo e/e |PalgRUI| 00SZ | LO'0/L'O PaIGESIC:00SZ %6'6Y2~00| ¢y onbioy Bujuuns Lmﬁ%__ Y0 | Ghhd
‘¢z " . /L -0 e . 19A8] Z )|
1629 - . pejqeus | 0°0s2 10°0/L°0 Pa|qes!Iq:0'0SZ “%6°6¥2~0"0 anbio} Bupieiq eajeseusbay | SYY0 Shhd
jojuoo | 104U0D | 10BNAD 6 | Bumes _%smmw\m_omcmn: ON
0URIBJEY (MDY enbio) | peads suunp s wnessq | wun Bues abue Juswisnipy uopouny _cxmﬁw El
]01)U0D 10JOBA wnuwiuiy ! 0
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSO|I0SUBS Z/z] hwi enbuoy [oz]

~

K-18



E6581301

TOSHIBA

~

‘(088 0°009~10°0 :9Buel Juswysnlpe) -08s |00 O} }os 0} sa|qeud 4 7 Jejeweled ay) Buibuey) :z,
‘9%~ JO 9|ge)} 8y} 998 <« ‘Ajoeded ay) uo buipuadap Alea sanjea jneyaq |,

jyuswisnipe Jwi|

1°0€°9 . . - o/ pajqeus oL L %05~0 Jomo] uieped-g uonessieaeq| 8050 054
e - R yuswisnlpe puwi|
109 . . pajqeus oL L %05~0 J1addn uieyed-g uonelejeooy L0S0 LO5d
he - Juawysnlipe jwi|
L70g9 . o - paiqeus | oL L %0S~0|  jomo) uiened-g uonesajeooy| 9050 | G054
‘he - _ . P S | Kouanbauy Buiyoyms §
L°0g°9 . . pajgeus | 00 L0'0/L 0 ZH H4~00 uoneajeoap/uoneIajeooy| 080 | 5854
 UOI}BIS[929P/UOI}BIS[822Y
. _ € UOI}BI8|909P/UOI}BIS[822Y:E uoljos|es .
L70e9 ° ° paIqeus - Wb Z UOI1BIS|909p/UOI}eIa[922Y:Z | uoljela|@o9p/uoiiels|adde |aued 050 h{5d
| UOI}eI8|829p/uUol}ela|edy: |
ho - o o . uleped
L°0€°9 . . - e/e |paigeul| 0 L ¢ wened-giz ‘| wened-s:| ‘Wblens:o Z uoyessjeoep/uonesseoy| €050 | EOG S
0e - o ¢ oy ¢ . uieped
109 . . pajqeus | 0 L z uened-siz ‘| wened-s:| ‘Wblens:o |, uopesojeoepuonesaeooy| 050 | £05d
1°0€°9 hd L4 - pajqeuy bx 2+ 1°0/L0 "99S 0009~1°0 C 8wy uonets|sdsg 1050 ' 054
1°0€°9 d 4 - pajqeuy Ly 2+ 1°0/1L°0 "09S 0009~1°0 Z 8wy uonelalsddy | 0050 a054
jojuoo | 10U0 | 10BUOD g e | Bumes _%sﬁm%wcmn: ©°N
90UBIBJRY  [UEISUODYA Wd anbuoy paadg mc_s.u S ::&00 : Jun Buppes abuel uswisnlpy uonoung EMH%M SL
|0JjU0D J0JOBA wnwiuipy : 0
(annoagaul:- ‘A0aY T e) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [z/1] Z uoneisj@oap/uone.s|a29Yy [22]
“sen|eA asay) 0] apew si 8Bueyo ou ‘£ 0118S SI 4 5 7 J UBAT "Jun 0} Jun woJj Atea sbues < :|,
. . [N (eouejonpul _
62 9 - . - - pajgesia [ 0°0k 1°0/1L°0 %001~0 sixe b) z juejsuoo Jojow g| 6670 EERS
. _ _ _ . - (soueonpu
62 9 . pajgesia [ 00k L°0/1L°0 %001~0 SIXE P) | JUEISUOD JOJOUW 8670 BERS
%S01-€
. %G°20L'C 8jel
€129 . o o/e pajgesial o L %004 1uBiens 1| uoneinpow sbeyon ndino xepy|  S6Y0 | GER S
pJepuels:o
8¢ 9 hd 4 e/e psjqeusq by L §6¢~0 uieb indur z|v jeuondo| 610 L hd
8¢ 9 hd d o/e ps|qeuq by L §6¢~0 seiq jndur z|y leuondo [ 82%0 BLhd
8¢ 9 hd L4 o/e psjqeuq by L/ G66¢~0 11%0 LLhd
82 ‘9 D . o/e pajqeu3 b L/l 652~0 selqndul ||y jeuondo| 940 | §i ko
82 ‘9 L L o/ pajqeus by 915 §62~0 uteb indui x§| /%0 SLhd
82 9 hd L4 o/e pajqeuy Cx 94 G662~0 selqindur x| /%0 Rl hd
8¢ 9 hd 4 o/e ps|qeusq Cx L G6¢~0 ureb jndur yS/9Y | €240 ELhd
8¢ 9 hd d o/e ps|qeuq Cx L G6¢~0 selqindul yS/9Y | 2240 cLhd
8¢ 9 hd L4 o/e ps|qeuq Cx L G66¢~0 1/¥0 P Lhd
82 ‘9 L L o/ pajqeuy Cx 915 §62~0 0/¥0 gL hd
Zyl9 d - -/ / pajgesiq 0 L SW0O0|~1 ‘dhewolny :o juejsuod Jiwi abejoren0 ]| 6970 ES9hd
|01u0d 1o4u0a 10400 Buiuuns | Bumes E:Eﬁm%_owcm& ©°N
80UalI8)8Y LB YA Nd anbuoy paads Buunp s yneeq | yun Bupes abuels Juswysnlpy uonoung _cxmﬁw sL
]01)U0D J0JOBA wnuwiuiy ! 0

(aA0BY)BU| - "OAI0RYT @) JOSUSS UJIM I0JO9A/I0}0dA SSB|I0SUSS

[z/2] sieyewe.ed uswysnipy [1.2]

K-19



E6581301

TOSHIBA

€9 . . - pajgesiq 0 VL Gl~) ‘dMS:0 G uonos|es g dnoib weped|  9eS0 9E£S 4
€9 . . - pajgesiq 0 L/ Gl~) ‘dMS:0  Uoos|es g dnoib weped |  6eS50 S5ES4
€9 . . - pajgesiq 0 L/ GlL~1 ‘dMis:0 € uonoajes g dnotb weped|  ye50 hRES S
1€°9 . . - pajgesiq 0 L/ Gl~1 ‘dMS:0 Z uonoaes g dnotb wieped| €650 £ES4
€9 . . B pajgesia 0 L/ GL~1 "dBiS:0 | uonoayes z dnoib wieped|  zes0 JESH
E - . . Z dnoib
19 . . pajgesig 3 LI BNISSB0INSISST 'VSC~}|  japed jo suopgedes josequiny | SO I ESS
€9 . . - e [pajgesia 0 L/ Gl~) ‘dMS:0 g uonosjes | dnosb wieped|  0£50 HES S
€9 . . - e [pajgesia 0 L/ Gl~1 ‘dpisS0 / uonoayes | dnoib waped| 6250 6254
1€°9 . . - e [paigesiq 0 L/ GlL~1 ‘dpiSi0 9 uonogyes | dnoib waped| 8250 8254
€9 . . B e [paigesia 0 L/ Gl~} "dnisi0 G uonogyes | dnoub weped| /zS0 L 254
€9 . . B e [paigesia 0 L/ Gl~} "dnisi0 ¥ uonoayes | dnoib waped|  9zS0 9254
€9 . . - e [palgesiq 0 VL Gl~1 ‘dBis:0 € uonoajes | dnosb ueped| GzS0 6254
€9 . . - e [pajgesia 0 L/l S~ ‘dpisio Z uonoajes | dnoib uieped| 250 o254
€9 . . - e [pajgesig 0 L/ G~ “dpisio | uonosjes | dnoib uleped | €250 EZ54
B dnoib -
le 9 . . - e/e |pajqesiq 3 LIy BNISSO0ONS'SGT YST~L | iaped jo suonsadsl jo _wnEsz 2250 2254
uolesado sdoys
A :
le'9 . . - e/e |paigesial o VL LIBISAS ISYE UBAS panURUOD cozsmamo,__@%ﬂ ' apow uoyesedo wieped | 1250 | ! 254
sdojs wajsAs uaym }asal uolesado Ew:mn_“o
(seynuiw jo spun ul bumss) pajqeus:z
€9 . . - e/ (poigesidl 0 L (spuooas jo spun ui Bumes) pajqeus:| uooses uopeledo wiened |  0zs0 | S254
|013u09 |0uod [04uod Buuuns | Bupes _%Eﬁm%_wc@ ON
90UBIBRY (EISUOD YA W anbio| paads mc_._:.u oM g_:ﬂ.&wn_ i Jun Bupes abuel uswisnlpy uonoung _:xﬂﬁw SL
|0JJU0D J0JOBA wnwiuiy : 0
(annoagaul:- “BA0aY T e) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [e/1] uonesado uieped [ez]
‘(088 0°'009~10°0 :9buel JUBWISN[pe) "08s (" O} }8S 0} Sajqeus A 7 Jejeweled ay) bulbuey) :z,
‘9p-) 40 9|qe) 8y} 89S < ‘Ajoeded ay) uo buipuadap Alea sanjea jnejeq 1.,
e - . - . ¢ Kouanbayy Buiyoums _
1°0€°9 . . - pajgeus | 00 L0°0/L'0 ZH H 4~00 uonBIajeosp/uoneisjscoy| L4950 L5
he - _ o ¢ o . uleped
L°0€°9 . . e/e |paigeul| 0 L  wened-giz ‘| wened-s:| ‘Wblens:o 4 uoneseeoep uogesajeooy| 9vS0 | 94 54
1 °0€°9 . . - pajqeus bs 2. 1°0/L°0 "09S 0009~1°0 ¥ awi uonetseoea| 6150 G164
1°0€°9 . . - pajqeus by 2. 1°0/1°0 "09S 0009~1°0 ¥ BWI) UoneIs;PdY | 160 hi 54
Ao baly Buiyoyums -
L0g°9 . . - e/o  |pageuz| o0 LO0/L0 ZH H 4~0'0 wonaseeoopuoneeienoy| €480 | £ 54
e R ot oy - . useyed
L°0€°9 . . pajqeuz | 0 L ¢ wened-giz ‘| wened-s:| ‘Wblens:o ¢ uoneseeoep uogesajeooy| ¢SO | &4 54
L 0€°9 . . - pajgeus bx 2. 10/L°0 "08S 0009~1°0 € dwj uoiesseoea| 1150 !5
1 °0€°9 . . - pajqeus b 2. 1°0/L°0 "09S 0009~1°0 € awn co_.mﬂw_moeq 0150 054
o R juawisnipe jiuwi| ,
1°0€°9 . . e/e |pojgeuz| Ol L %0S~0|  joddn wened-g uopeisjeoag| 6050 E054
[[ei0e] losuoo 10500 Buiuuns | Bumes _%smmw\m_omcmn: ON
BouBIBjeY [UBSIOOYA T enbiol | peads buunp o 1neseq | yun Bupes abuel yuswisnlpy uonouny _cxmﬁw oL
013U0D JOJOBA wnwiuipy : 0
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSO|I0SUDS [2/2] Z uoneis|eoep/uonels|@20y [zZ]

~

K-20



E6581301

TOSHIBA

R apow uoljelado g Aouanbaly |
LS . . - pajqesia 0 L ona uonesado paads jeseld 6950 55854
R apow uonesado g Aouanbauy -
ZL's . . - o/ pajgesia 0 L ona uonelado paads jesaid 8950 B854

K ~ apow uonesado ; Aousanbaly
zL's . . pajqesig 0 VL onia uoneiado poads esaly| 190 | L 954
. apow uonjelado g Aouanbaly
ZLs . . - ps|gesia 0 L/ opia uonesado peads jeseig| 9990 8854
R apow uoljelado G Aouanbaly |
LS . . - pajqesia 0 L ona uonesado paads jeseld G950 5854
R apow uonesado  Aouanbauy -
ZL's . . - pajgesia 0 L ona uoneledo paads jesald 950 RE54
K ~ apow uoneisado ¢ Aouanbaly
zL's . . pajqesig 0 VL onia uonesado paads esaly| €950 | E954
. _ apow uoljelado z Aouanbaly
ZL's . . pajgesia 0 L uoeledo paads jesald 2950 28954
. . . _ s1qes opow uonjesado | Aouanbaly )y o
ZL's pajgesiq 0 L uonelado paads jesald 1950 854
| 1eubis Bulyd)Ims UOI}eIB|8I8P/UOIBIS|SIIY 2+
unJ 8sIaney: L+
un.i pIemio:Q
. R apow yym uonelado paads jasaid:] uono9Ies
cL’s °* ° paiqesia 0 L opow ou yym uoljesado paads Josaid:0 opow uoljelado psads jesald 0950 0554
€9 L L - pajqeus 0's 1°0/L°0 ona owy uonesado G| peads| 550 554
1€'9 . . - paiqeus | 0'g 1°0/L°0 onia €660 | £F554
€9 L L - pajqeus 0's 1°0/L°0 ona 2550 2554
l€'9 . . - paiqeus | 0'g 1°0/L°0 onia awy uonessdo gy peads| 1660 |/ 554
1€°9 . L4 - psiqeus 0'S L°0/L°0 ona awy uonesado || peads| 0550 a554
€9 L L - pajqeus 0's 1°0/L°0 ona owy uonesado 0| peads| 6450 Gh54
€9 L L - pajqeuy 0's 1°0/L°0 owa awy uonesado 6 paads|  8¥S0 Bh54
1€'9 . . - paiqeus | 0'g 1°0/L°0 onia awi uonesedo gpeads| s¥S0 [ L RS S
€9 L L - psjqeus 0's 1'0/L°0 ona awy uonesado / peads|  9¥50 Sh54
€9 L L - psjqeus 0's 1'0/L°0 ona awy uonesado g peads|  G¥50 S5h54
€9 . L4 - pajqeus 0's 1'0/L°0 onia awy uonesado G peads|  v¥50 hh54
€9 L L - pajqeuy 0's 1°0/L°0 owa awy uonesado y paads| €450 ERS S
€9 L L - pajqeuy 0's 1°0/L°0 owa awy uonesado ¢ paads|  ZyS0 ch54
€9 . . - pajqeuy 0's 1°0/L°0 owa awy uonesado g paads| 1 ¥50 ]
(paiayua 196611} doys ayy uo spuadap) a)uLU:0009
Le'9 3 3 - paiqeus | 0'g L'0/L'0 (0254 awi uonesado | peads| 0¥S0 | Oh5 S
40 Bues ayj uo spuadap yun ayl) 0009~L'0
1€°9 . L4 - psiqesiq 0 L Gl~) ‘dMS:0 8 uonoaes g dnoib weped| 6650 GES S
€9 L ° - pajgesiq 0 L Gl~) ‘dMS:0 / uonos|es g dnoib uieped | 8€S0 HBESS
€9 ° . - pajgesiq 0 L Gl~) ‘dMS:0 9 uoos|es g dnosb weped| /€50 LESS
|o1u0d 104u09 1o5u0o Buruuns Bumpes E:Eﬁm%w_._mn: ©°N
90UBIBJY [JUEISUODYA Wd onbuoy. poadg mc_s.c | ::&mn_ : Jun Bunges abuel uawisnlpy uonoung _cxmﬁw SplL
[EEREERN wnuwiuiy ! 0

(aA0BYBU| - "OAI0RYT @) JOSUSS UJIM I0JOA/I0}0dA SSB|I0SUSS

[e/z] uonetado ueped [ez]

K-21



E6581301

TOSHIBA

(Butuue|d)-uondo uojjeslunNW WO }8uUa4ay}y 40} S| uoloUNy SIY|<i),
[ D . D e/ Tpaigeua[ o L'0/L°0 "850°09~0"0] (SNGPO] 1N0-6Wj UOREAUNWWO] [ 660 | A5 53
[ . . o/e pajqeus 0 L M_M_c,“%m mm uoissiued uedS Ol [ €650 | £A5 4
[ . . . pajqeuy 0 91 662~0 vereq 2650 ch54
b« Ld d d pajqeus 0 L/ §62~0 geled JeisBW 4| 1650 P 654
b . . . pajqeus 0 VL 652~0 zered 0650 | 654
b . . . pajqeus 0 VL 652~0 Lered 6850 | 5E54
Lx L d b psjqeuy 0 L GG2~0 yeled 8850 8854
[ 0 . 0 pajgeus [ 0 LL 662~0 geieg Loreb g | 2850 [ LE5
[ . . . pajqeuy 0 91 §62~0 celeq 9850 9854
b . . . pajqeus 0 VL 662~0 Lered 6850 5854
b . . . pajqeus 0 VL 6G2~0 vered ¥850 | hES4
b . . . pajqeus 0 VL 652~0 gered €850 | FAS4
L . . . PeIgeu3 | 0 o s5z-0] _ zerq ISBUIUANS 2850 | AL
[ . L L pajqeuy 0 913 662~0 Lejeq 1850 P BS54
[ . . . pajqeus 0 VL G52~0 vered 0850 | HHESS
b« Ld d d pajqeus 0 L/ §62~0 geled pies 4| 6150 L 54
L« hd d hd pajqeus 0 L GG¢~0 Zeled 8150 BL54
L« hd d hd pajqeus 0 Ll §6¢~0 Leled 1150 ]
dOHa
[ . o pajgeus 0 7 d1oo8:} poylaw Bumes ssaippe dif 9250 SL54
(poigeu3 G55 4~L ¢ 5 o) Bumes jenuen i
(uopea K
|01)u0d |01)u0d ;i OoN
|osuo0o Buiwuns | Bumes | unwwo)yeued)
90UBIBeY (WBISUOD YA Nd anbiol poads Buunp awn| unesaq | un Bumes abue. yuswysnlpy uonoun4 _cxmw«Emw ENN
]0JJU0D 10O/ wnwiuipy : 0
(eAnoayaul:- “9Al}08Y T e) JIOSUSS UYHIM J0}OSA/I0}0BA SSBIJI0SUSS uonouny uonedIuUNWWOo) [4Z]
opow uonelado
zLs . . - peigesia| o m Q| fouenboy uonsrsdo posts jesory| 450 | 5L 59
apow uoynelado
cL’s ° ° ) o/e paigesia 0 208 ona Aouanbayy :o_um_wao uww.mw Emmﬂ 150 hiL5d
apow uonelado -
(43 ° ° ) o/e paigesiq 0 208 ona Aouanbayy :o:m_mvao wa.mm ﬂmmmmw_ €450 EL5S
spow uonelado
zLg . . - e/e |pagesial o m NG| fouenboy uonsrsdo pests jeseny| 450 | 2L 59
opow uonesado
zLs . . - peigesia| o m NG| fouenboy uonersdo posds jesory|  HS0 | 1 LS9
K apow uolesado (| ,
cL’s ° ° ) o/e paigesia 0 208 ona Aouanbayy uonesado paads jasald 0450 Y
{uoed .
|0J)u0d |01)u0d OoN
|013u09 Buiuuns | Bumes | lunwwogyjeued)
90UBIBRY (BISUOD YA Nd anbuo| paads Buunp s 1neseq Jun Bupes abuel uawisnlpy uonoung EMH«MMO oL
|01}UOD JOJOBA wnuwiuiy !
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [e/€] uoneiado uianed [ez]

~

K-22



E6581301

TOSHIBA

~

oo - . - . . Bumes
zL'ee’9 o . o/e e/e | PolgRUT| 00L9 L1'0/L'0 (U00LX) 6'666~1°0| yyeje swny uoesedo anpeinung | 90 | 1 E5d
LLee9 . . psjqeuy 0 L uoi}03|as [0ju0d Uey Buljood | 0290 o294
0L '€€9 . L pajqeus ol 10071 SIsa19)sAy uopos}ep enbiopsA| 6190 5! 54
0L '€€°9 L L ps|qeusy | 050 10°0/L0°0 "08s 00°0L~00°0 awi} uoidslep anbiopeAQ [ 8190 8 94
. . Bunjeiq aAnelsuabal
0lL'€e9 . ° . o/ psjqeuz | 0Gl 10°0/L %052~0 Buunp 9A3] UOOR}EP BNbIOLIBAQ 2190 L1 8s
. . Buiuuns samod
0lL'€€9 . . . o/e psjqeuz | 0GlL 10°0/L %052~0 BuLInp 9A8] UOOR}EP BNbIOLBAQ 9190 884
duy:
0lL'€e9 . . o/ psjqeus 0 L wz“m uonoaes duy enbiopeAQ| 5190 584
(esind awi-joys
Ajdwaux3) uo uiny s| Jamod Jaye awiy auo AluQ'g
(es|nd awi-joys Ajpwalix3) awi yoeg:y
s (es|nd Buipe)s je uonosjep
6€€°9 * * o/e o/e paigesia 0 Wy Hoys) uo uiny st Jemod Jaye swi} suo AluQ's }IN2UID UOYS JO Uondajes €190 E1 54
(as|nd poys) swiy yoe3:
uo pauin} st Jamod Jaye awi} auo AjuQ:|
(as|nd pisepueys) awiy yoe3:Q
8°€€9 ° d pajqeuy 0 715 '08S G62~0 BWl} UoROBISP JUBLNO MOT| 2190 EEFE]
8°€€9 . L psjqeuy 0 913 %00L~0 JuUS.1INJ UOROSSP JUSLIND MO 1190 ]
duy:
8'€E9 . ° . o/e pajqeuy 0 713 duj o Hm uonoajes duy Juauno mo| 04190 o184
oo yipim
8°€€9 . ° o/ pajqeuy ol (713 %02~ SIS8181SA UORDB}SP JUBLND MO 6090 054
e - pajgeus:| uo1309|as apowl
L°€€°9 . . . o/e psiqesig L L palqesIq:0 uoiyoejep ainjie eseyd jndu 8090 8054
LG . L psjqeusy | 00¢ 913 089S 00¥Z~0L | Wi dwl PEOUdAO-%0SG| 100N | 2090 EE
vL'S . . pajgeuI| 09 10°0/L°0 ZH0'09~0'0| Kouenbay Buinels uononpai 10| 9090 [ L5 4
pajgeus uonoajep Jo-1nod IndinQ:g
uonesado Buunp + Buiuels 1y
uonesado Buun
e : o uoljoa|as apowl |
v'€€'9 . U pajqesia 0 7 (uo pauiny st samod swiy yoes) mc_csmA DN.N uonosap aunjiey eseyd nding | 090 | 5854
pau.ny si Jamod Jaye awiy auo Ajuo) Buiuels Jy: L
109]9s9Q:0
oo - . JP . . . auwn ,
€'€e9 . . o/ o/ psjqeus 0L L°0/L°0 098 0'02~0'0 Joxju0 Bueiq 9Q AousBiows 090 R84
( uonels|@oep) dojs uoeIa|9d
. Bunyel KousbBiawg:
€°€€'9 . . . o/e pajqesiq 0 VL ™ %owmocozmgm_mommnm doys AousBiswz| €090 Eng4
dojs }se0D:Q
oo - 1J0 pauln} si Jamod Ia)je UaAs ulelay:| uono9Ies
[ ° ° i e/e | PeIGeu3 0 2 110 pauiny st Jemod usym Jes|n uonusjel piooes duy sspeny)| 090 | SE5 S
L €69 . d - o/e pajlqeusy | 0G) 213 PojeAlOead:G9l ‘%¥9L~01 |9A9] uonuarald leyS| 1090 EF]
|osuo0o |0.Ju0d 104u0d Buuuns | Bupes _%Eﬁm%_wcm& ©°N
90uBI9jay |IESUDYA Nd anbiol. paadg Buunp s Jneseq " Jun Bupas abuels Juswisnlpy uonouny _cxmw«rmw QL
]0JJUOD JOJOBA wnwiuiy : 0

[EE RN R T RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[z/1T suonouny uonosjold [Gz]

K-23



E6581301

TOSHIBA

"Z#°9 UOI0BS Ul palyoads (6EE 1 859T) [enue UOONISU| O} J8Jl ‘S|IEJOP J04 < |,

(aunyiey e jo yuans
ay} ul buiddiy) dn payoeq Ajddns sjamod jo53u0D:Z 6
oo - ulojluUowW ainjiey uondo
¥Z €€ °9 . o e/e  |pajqesig 0 VL (a4nyiey e 4O Juane 190 LhSd
ay} ul wiele) dn payoeq Ajddns Jamod [053u0: | dmjoeq Addns Jemod jonuc) -
dn payoeq jou A|ddns Jamod [0.3u0D:Q
(ssa| pue zH0oz
- Jo sarouanbauy Joj swiy Buiiem ou) jeuonipuo):| u0I}98|8s uolIpuod
€27ee’s * * * e/s  |Pegesid 0 Hi (sso| pue pelsal Jojow paddinbe-oxesg|  €V90 Eh54
ZH0| Jo saouanbauy Joy awiy Buiyiem ou) yneyd:Q
. . . . ) - 0'62~1'0 (s1oj0wi
62°9 o pajgesid| 00 10/L°0 10919p 10N-0°0| Nl J03) own uonosyep no-derg| 790 | 4 G4
- - - - (s1010W |\ Joy) §
6279 . pajgesial 00k b 0S1~0b|  1on0) jusuno uonosyap no-derg| 0790 | Bh 5
b. -
6Lg . . . /o |poicesia| o | Lono 005 0'000-1'0| (oo PRI SSun gD o Geo0 | BEG
[EEEHN
ba . . o/® e/e |Polgesid| 0 L 1001985010 uoposjes [eulayl zold| 890 | AES S
10918S!}
Le . . pajqesiq 0 m 1001989010 uonoales [ewayl LOld| €90 LESS
0zee9 | o . . /o |pocesia| 00 | Lono 995 §Z~0'0| fj01 uorssasddne jubmnd yemy| €90 | SE93
0.09+~1G+9
WDMWHHWMHW (swuele juswaoe|dal
6L°€€9 . . e/ [polgeuz| ¢ VL Do08+~Lzeig| HEdIOL U m_:u_momv ainesedws}  yg90 | hE 54
D0z~ LtiT jusiqwe abelaAe |enuuy
0,0L+~01-1
oo - %001~1 |9A3] UONIB}aP
8l €e’9 ° ° ° e/e | PeIGeus 0 2 auoN:0| ebesesiq eum ndur Boeue A | EE0 EESS
. _ _ R R ainjesadwsay Jo uonewns3:) |
yL°g pajgesiq 0 L (995 09-%061.) PIEPUEIS-0 uonosjep ainjesedwsl [ Lg90 | ! £5 4
L1 '€€°9 - - - e/e  [paigeu3| 00 1°0/1L°0 "08S 0°0L~1"0 PAI9ESIA:0°0 awn Buiiem Jjamsue buiesg| 090 | GE T4
. . |@A8] |0Jjucd
9l €€ 9 . o . e/e |pojgesid| G/ [ %00b~SS | Upnoiy-apu semod anpelousbey| 6¢90 | BE S
Gl '€e9 . o . e/e [pajgesid| €00 10°0/L0°0 "098 00°0L~10'0 (wege di :vowcmw%%ﬁwﬁwh 8290 | A28
slgeg | o . . e/o |Paigesia| o W ki uonosles duy ebeyonispun | 2290 | L 254
ZvL9 . D - pajgesid| vel W %051~001 | 19A8] uoneiado yuwij abejoreA0| 9290 | 575 4
Gl €€'9 . . o/ pajgesia| 08 W (apow oJne) :08 “%6.~0S 19A8] uoRdBep abejoMapUN| G290 5254
clgeo | o . poigeu3 | 00 | LO'0/LOO ZHO'08~L0'0 ‘PRIGESIA00°0| fouenbay uonosiop posdsiong| Y290 | k299
. . dd
gLgeo | o . . /o |poieua| o0 | L0'0nL00 ZHO'08~L0'0 ‘PAIAESIA00°0| fouenbay uonosiop pootisiony| €290 | 299
€1 €69 . D . e/ |pajqeu3| 100 10°0/L0°0 "08S 0°001L~10°0[ 8w} uoosjep peads jewuouqy| zz90 | 2254
josuog | 104UO2 100D g | Bupes _%Eﬁmww_wc@ ON
ouBIRjeY [MESOQIA| A enbiol | peads g o anesog | yun Bues abuel Juswisnlpy uopouny _cxmﬁw oL
|0J)UOD 10}OBA wnwiuiy ! 0
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [z/2] suonouny uonosoid [6z]

~

K-24



E6581301

TOSHIBA

~

"Th'9 UOROBS Ul payioads (1€ | 8593) [eNUEN UOKONIISU| O} JBjaI ‘S|IBJOP 104 <= 1T,
‘6€-Y 9bed uo a|ge) sy aas ‘abuel Juswisnlpe ayy Jo4 < |,
"J9)oweled [ejuswepun) e 0} saAow Jajaweled S|yl

€669 ° d L o/ ps|qeuy 00 1°0/L°0 5 ; nxow.oovro.or. yuawysnipe seiq W4[ €890 ERS4
- uIpua0SE) Jualpelb aAIsod: | oljSLa)oEIBYD
€689 ° ° ° o/e palqeu3 b 2 (Buipuaosap) juaipesb anebaN:0 juaipelb jndino N4 €890 c854
o ndino ywQz~0 uauny:| Buiyoyms
€669 ° ° ° o/e paigesiq 0 M jndino AQL~0 6B} 0A:0 jndino juaiino/abeyjon N4 1890 1854
9L'G L4 i psjqeus 9 913 09SW(QQ | ~08swg “0aswy | Buwayy Jo swiy Yy je Jueisuod [ 8/90 gL 54
L '6€°9 . d pajqeus | ¥8'¢ 100/10°0 ZHM0Z' €~00'L | sesind Jo Jaquinu jo uonosles| 2290 LL94
L '6€°9 ° d pajqeuy 0 L |« 6Y~0| Uondajes uonounyndino asind| 9790 EEE]
R R juawisnipe
Cx . . psjqeus L J818W [BUILLIS} ZNOW G290 L84
[ . ° . o/e psjqeuy S L L« 9/~0| UORO8|8s Jojewl eululid) ZNOW| 290 FEE]
~ ~ juswisnipe
Zs . . . 0 pajqeuy m Jejow jeuisey LNOw | €490 ELSd
Cx ° L psjqeuy 14 L/ l« 9/~0| UOROS|SS Jojaw |euluid) |NOW| 2290 R
9l 6 . . pajqeuy - 713 -| juewysnipe Jojowl jeuiwis) V[ 1290 1
|osuo0o 04uoo [0A1u0o Buuuns | Bupes _ngﬁ%w%ﬂ: ©°N
b. d : : :
SRV ETETENS I V=5V oo Y Nd anbJoy paaag Buunp s nejeq Jun Bumes obuel uswisnlpy uonoun4 _:xmwgcmhw apIL
]0JJUOD J0JOBA wnuwiuiy ! ol
(aAnd8laU| - ‘oAlD8) T e) 10SUSS UjIM I0J0BA/I0}08A SSI|I0SUSS [z/1Tindino sepel [2]
‘6€-Y 9bed uo a|qe) sy} aas ‘abuel Juswisnlpe ayy Jo4 < :|,
"Jojoweled |ejuswepuny e 0} SoAow Jajoweled siy|
9L'G6 . . . o/e psjqeuy 4 (715 L« ¥9~0 uono?|ss Jojaw jeulwls} NV | 0290 15U
wco - indino asind:| (1LN0O) uonosjes
b'se9 ° ° ° o/e paigesiq 0 2 jndjno 21607:0Q jndino asindpndino 21607 6990 55354
. - 11V leuondQ:g uoljo9|9s
ves N * /e |pewdesd] O 4 ‘B2L 4t 'XMIE ‘PS/MNZ ‘IUIAL ‘PaIGesI:o|  Indu; uogeondyinw apwang| Y990 | ¢ 934
-€l
ndul as|nd paads-ybiy [euondo:z |
jndui as|nd 4y |euondo: L
Aousnbaiy NAMOQ/dN:OL
(yndur yuaiino/abeyjon) z|y [euondQ:e
(3ndui Jua.uno |enualayip) LIy leuondO:g
pajqeua jndul uoido suolEdIUNWWOY: /.
€9 . . - o/e psjqeuy 0 L pajgeus indul G8HSY Mg | UORDB|SS JNdul UOHIPPE BPLIBAQ | 0990 05894
pajgeus indul G8HSY BIM-Z:G
(indur uondo 0 /a31
Buipnjoul) psjqeus jndul |sued uonesadQ:y
(yndui abeyjon) X¥:¢
(3ndur ebeyjonisjewonusiod) yS/HY:Z
(yndur yuawnosabeyon) |I/IA L
pajqesig:0
|osuo0o |0.Ju0d 104u0d Buuuns | Bupes _%Em__m%_wcm& ©°N
90uBI9jay |IESUDYA Nd anbiol. paadg Buunp awm| yneseq | un Bupjes abuel Juswysnlpy uonounyg _cxmw«rmw QL
]0JJUOD JOJOBA wnuwiuiy ! 0

[EE RN R T RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

apLIaAQ [92]

K-25



E6581301

TOSHIBA

"TH'9 UONOBS Ul PalIoads (1€ | 8S9T) [ENUBIN UOIONLSU] O} Jojal ‘S|IeJap 104 <= 1T,
‘6€-y obed uo a|ge) ay) 99s ‘abuel Juswisnlpe ayy Jo4 < |,
"Jojoweled |ejuswepuny e 0} SoAow Jajoweled siy|

Cx . L pajqeus 00 1'0/1°0 %0°00L~00L- yuswisnipe seiq ZNOW]| €690 EE94
(adojs psemdn) uopeuljoul 8ARISOd: | ol}s8joBIEYD
Cx ° ° ° o/e palqeu3 b 2 (adojs psemumop) uoneuloul aaizebaN:Q juaipelb jndino ZNOW €690 SEE
S&mo YW0zZ~0 E%t:o_m BuIomMS
2 . . . e/e  |pajqesig } 7 indino AQL~0 aBejjoA:L NG 1690 ' BS54
AN AQL~0L- 9BEIOAD Indino juaiino/abeljon ZNOW !
Cx ° d o/ pajqeus 00 1'0/1°0 . ; %0°00L~001- juswjsnipe seiq LNOW| 0690 g594
adojs psemdn) uoneuloul aAISOd: | oljSLB)oEIBYD
Cx ° ° /e |peigeus g e (edojs piemumop) uoneuljour aAyeBaN:0 es6 ncno Lnow| 6890 | BETA
Saﬁo YW0zZ~0 E%::o_m BuioIms
2 . . . e/e |pajqesig | 7 indino AQL~0 aBejjoA:) NG 8890 | HHSS
INAING AQL~01.- SBEHOAD jndino juanino/abe)on L NOW
€669 . b L4 o/e psjqeuy 00 L°0/L°0 %0°00L~00L- yuswisnipe selq WY | 9890 9854
. (ado|s psemdn) uoieuljoul 8ANISOd: | I EREENR
€69 ° ° ° e/e |Paigeu3 b Vi (edojs piemumop) uoijeuljoul aAEBaN:Q Jusipesb jndjno wy| 9890 | 5854
s| "xoidde 19)j14:8
swoQg ‘xoidde 19y
swoGg "xoidde sayi4:
swQgz| ‘xoidde soyi4:G
9l g . . . e/e |pojqeug 0 o swg "xoidde sy JoyIndino 4| ¥890 | RAS S
swQg xoidde sayi4:¢
swg| xoidde sa}i4:Z
swQ| xoidde sayi4:}
I8}y ON:0
jonuoo | 198U00 | 100D g s | Buipes _ngm%w%n_v °N
b d ! ! !
ERIVETETENS I V=<V oo T} Nd anbioy paadag Buunp s ynejeq Jun Bumes obuel Juswisnlpy uonoung _:xmmﬁw apLL
]0JJUOD J0JOBA wnuwiuiy ! 2
(aA98)JaU| - "OAD8)}T: @) JOSUSS UJIM 10J09A/I0)09A SSO[I0SUSS [e/zlindino Jeje [22]

~

K-26



E6581301

TOSHIBA

~

‘6e-) 9bed uo s|qe) ay} ass ‘abuel Juawisnlpe ayy Jo4 < 1|,

‘Jojoweled |ejusweEpUN) B 0} S9AOW Jajoweled siy |

5 d
veo . . - /o |pogeuz| o Loort %001~001- opuiono oued toneiedo| 6220 | G2t 4
B
8989 - - - |paigeuz| ook LO0/L %082-0|  pueys peo) jeued co_.sm_%o 820 | BAL 4
se
8989 - - . - |pogeua| o LO'o/L %052~0S2 | onb 1oy uoisusy joued co_ﬁaa_m 1200 | L2l 4
[o}
L19e9 | - - . - |pegeua| o o/ %052~062- onbioy joued uoneisdy|  S¢20 | 52L 4
. doys 1seo0D:| uonosjes
999 ° * ole e/fe |PeIgRUI| 0 Hi doys uonesejeoeq:g|  wened doss jeued uopesedg | F¢40 | S d
. 440 s1(1S)
. puewwWoo uonesado ueley: |
G'9e°9 . . poigeus | 1 L PUEWLIOD opesado teain: | 17140} bmuuccww Ho%%c%_%w%ow 610 | &!LS
g . . . o/ pajqeuy vl i ona feidsip w;ou_:omw_%ﬂww 8120 g L4d
€8 . . . /e |poieuz| g1 i ona Keidsip 7 soyuows s | 2420 | L1 L4
€8 . . o/o |pogeuz| o1 L ona Keidsip o onuow smg|  9H0 | 31 L4
€8 . . . o/o |pogeuz| 8 WL ona Keidsip G jonuow smng|  SHO | 51 L
'8 . . . o/o pajqeusy ¥ VL ona Keydsip v_o::c,n%www%m ¥120 -
€8 . . . o/e |pogeuz| ¢ i ona Kedsip ¢ soyuows sy | €440 | E1 L4
€8 . . o/o |pogeua| z L ona Keidsip z Jonuow smeng | 20 | &1 L4
€8 . . . o/o |pogeuz| 1 b ona Keidsip | oyuows smerg| WO | 11 L
cg . . . eje |poigeus| o L 1 08~0 Kerdsip souuow propumg| 00 | 84 L3
€8 . . . PoIGeUT [ 0 WL PIOY WNWIUIN'Z ‘PIOY YeSd:| oUil (6540 UORoUNy pioy JONUOW prepueis| 6020 | G401 o
€989 . . . paIgeuI [ 0 L GGz~ "PaIGesIai0 Z uonoayes doys buibueyo| 800 | 541 o
€989 . . . PoIGeU3 | 000 | 10°0/10°0 ZH H 5~10°0 'PAIGESIq:00°0 | uonoajss deys Buibueyd | /00 | LGt o
z°9e9 . . . poIgeus | 000 | 10'0/L0°0 : : ZH H 4~000 selq Aeidsipyun eo.4| 90,0 | 541 o
. adojs psemdn) uoneul|dul 9ANSOd: | oljsueioeleyd
¢9e9 ° ° palqeu3 b Vi (adojs pJemumop) uoneuljoul aAizebaN:Q juaipesb Aejdsip yun 9814 §020 5004
K UOISISAUOD JUn o8l} seousnbaly Aid:L uonooies
9’9 ° ° ° o/e palqeus 0 M UOISIBAUOD JIUN 881} Ae|dsip Salouanbayy |y:0| UOISIBAUD jiun 8l Aousnbaiy| €040 EOLS
. B
z9ea | e . . /o |[pogeuz| o000 | L0010 0002~40'0 440°000|  gordsip yun sou Aouanbary| 200 | 0L 9
GL'G . . . e/e  [paiqeus 0 VL (ion) A/(eiedwe) vt “%:0[  uonos|es yun abejoAjuaLny [ 100 | A4S5F
or - NaoId’L UoIO3IeS
1989 . . . e/ |poigeuz| o L e yootoid awm sorouietey| 0020 | OOL S
|osuo0o |0.Ju0d 104u0d Buuuns | Bupes _ngﬁ%w%ﬂ: ©N
90UBIBRY (BISUOD YA Nd anbuo| poaadg m:_s.v S ::&mn_ .,_::m o5 abuel uswisnlpy uonoung _:xm“gcmhw ENTN
|0J]UOD 10JOBA wnwiuipy ¥ 0

[EE RN R T RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[e/1] s1e1owese

Joued uoneladQ [gz]

K-27



E6581301

TOSHIBA

‘9t~ JO 8|qe} 8y} 98S <= ‘Ajoeded ayj uo Buipuadep Alea senjea jnejeq :z,
‘Buij}es siy) 10) pasn s Jsjoweled sy} Jo JOGUINU UOIEDIUNWWOD BY] 1|,

cc’s L4 o o/e psjqeus AOOm“‘E Ll 1. 666~0| G Joyoweled uonessiBaloIND| G520 554
ec’s L4 i L4 o/e psjqeus Aowdo L 1. 666~0| ¥ Jo0weded uonessiBal 3oIND 520 RESL A
2C’S . . . o/e pajqeuy :.r_m: L 1+ 666~0| € Jojowesed uonessibal YoIND| €620 E5L 4
(4] . U . e/e |pajqeuy A%m L 1. 666~0| ¢ deloweied uonensibaiyono| 2620 | A5 4
cc’s L4 o o/e psjqeus Q%vi Ll 1. 666~0| | Jo30weled uonessiBal 3oIND 1620 T |
Aq |sued uonesadQ:Aay ajowsal/jsued uonesadQ:z
(Kossiy 3s|. auy
22°S . . o/e o/e pajgesia 0 VL 0} dwn( }s1y) Jeyowesed papiodal 0} uonos|as uonouny Aay ASY3 0G.0 o5 4
dwn( 0} Ajlewlou Buissaid ‘Jeyoweled
8y} pJodal 0} "08s g Joj Buissaid:hey Inapoys: |
uonouny
Buiyoyms apow Buies plepuejs/opow ¥oIND:0
UMM0000L=1Y
) . . e UNMI00O}=L:€ uopoajes .
8¢9 pejgeus | gz, L UMMO00L=bZ|  foiden ssroumenm Bunesboyy | 0720 | BhL 3
UMAOL=1:L
Umwil=1:0
. pajqeus:| uonoe|es
8€’9 . ° . e/e | Palqeuzy 0 ML palgesiq:o| uonusial Joyouwnem Bugesbeyuy| V0 | BhL
1€°9 . L L psjqeuy € L 6¥~0 vejepasell| Sy/0 Shid
1€°9 hd hd d psjqeuy 4 743 67~0 gelepagell| vy/0 RhLd
1€°9 hd hd d psjqeuy 3 743 67~0 Zelepaoell| €¥.0 Ehi d
€79 4 hd hd psjqeuy 0 L 6¥~0 lejepaodell| ¢v.0 chid
1£°9 L L L4 pajqeuy 4 L SOL:p 'S}:€ 'SwQQ|:g 'SWOz:| ‘SwWy:0 EELEEEETN L¥20 Pkt A
/€79 . . ° pajqeu] | L/l Buebbly 1y:z ‘Buiddiy 1y:| 198j9seq:0 uonosjes adeil |  0v.0 e
oo nqIyoId:L
1'9€°9 ] o pajqeus 0 L/L WSO uoniqiyosd uonesado kX |1V | 2€20 LELS
B uolesado
L'oge | e . . o/o |poigeua| i L e g Buunp PO 4P G| 980 | SEL o
: . J0 abueyo jo uoniqiyold
. [CIERY uonos|es uoniqyoid -
b9 ° o ° e/e | PeIGeu 0 2 Wwed:0| uonesado jesal joued uogesedg| €40 SELS
K uonos[es
1°9¢°9 . . o/e pe|qeus 0 L/ :mﬁﬂmnm uoliqiyosd uopesado doys| €0 REL A
: . Aouabiawsa |aued uonesado
e Hquyoid: uonoaes uoniqiyold buipes
boe9 ° ° ° o/e palqeu3 0 2 Jwidd:0 Aouanbauy jaued uopelado 0€20 OELS
|013u09 _o‘_wcoo _o.:c% o Buuuns | Bupes _ngm%w%n_v ON
90UBIBRY (BISUOD YA Nd anbuo| paadg m:_t_:.v aum ::&mn_ Jun Blies abuel uswisnlpy uonoung _:mmmﬁw ENITR
|01}UOD JOJOBA wnuwiuiy ! 2
(annoagaul:- “A0aY T @) JOSUSS UM JOJOBA/I0}ODA SSS|I0SUDS [€/z] s1eyoweled jsued uonetadQ [gZ]

~

K-28



E6581301

TOSHIBA

‘Buiyies sy} 10) pasn s| Jojoweled oy} JO JoGUINU UOIBIIUNWWOD Y] |,

zzs . . . e/e | peiqeus jwmﬁ: WL 1. 666~0| z€ Jeleweled uonensibos yono| 2820 | FEL 4
22°S . D . e [peigeus| 666 L/l |« 666~0| L€ Jojeweied uonensibaiyono| 1820 | ! Hi 4
7 . D . e [poigeus| 666 VL |« 666~0] 0€ Jojoweled uonensibasyoNO| 0820 | JHL 4
2z°S . D . e [poigeus| 666 VL |« 666~0| 6¢ 1ojoweled uonensibaiyoINO[ 6220 [ 511 4
2z'S . . . e [paigeus| 666 VL |« 666~0| 8¢ Jojeweled uonensibaiyoND| 8220 | Hil 4
2] . . . e [paigeus| 666 VL 1. 666~0| /¢ ojeweled uonensibaiyoinD| /220 [ il 4
7 . . . e [paigeus| 666 Vil |« 666~0| 9¢ Jejeweled uonessibal YoIND| 9720 giid
22°S . D . e [peigeus| 666 L/l 1« 666~0| Ge Jejeweled uonessibal YoIND | 6220 Ll d
7 . D . e [poigeus| 666 VL |« 666~0| v Jojoweled uonensibaIoINO| ¥//0 [ kil 4
2z°S . D . e [poigeus| 666 VL |« 666~0| €c J1ojoweled uonensibaiyoND| €420 [ EL L 4
2z'S . . . e [paigeus| 666 VL |« 666~0| ¢ Jojeweled uonensibaiyonD| 2220 | FLl 4
2] . . . e [paigeus| 666 VL 1. 666~0| |z Jojeweled uonensibaiyoino| 1220 [ F Ll 4
7 . . . e [paigeus| 666 Vil |« 666~0| 0c Jojeweled uonensibaiyonD| 0220 | Lt 4
22°S . D . e [peigeus| 666 L/l |« 666~0| 61 Jojeweied uonensibaIyIND| 690 | 5591 4
7 . D . e [poigeus| 666 VL 1. 666~0] 81 Jojoweled uonensibasyoNO| 8970 [ H51 4
2z°S . D . e [poigeus| 666 VL 1« 666~0] /1 Jojoweled uonensibasyono| /970 [ L 51 4
2z'S . . . e [paigeus| 666 VL |« 666~0| 91 Jojeweled uojesisibal YoIND| 9970 99L 4
2] . . . e [paigeus| 666 VL |« 666~0| G| Jojeweled u 69/0 5914
7 . . . e [paigeus| 666 Vil 1. 666~0| vl Jojeweled u ¥9/0 | HGL 4
7 . . . e [peigeus| 666 L/l 1. 666~0| €| Jojoweled u €90 | E5L 4
zz'S . D . e [poigeus| 666 VL |« 666~0] ¢l Jojoweled u 29,0 | 291 4
72 . D . e [poigeus| 666 VL |« 666~0] |1 Jojowelsed u 190 [ ! 51 4
(4] . . . e [paigeus| 666 /L 1. 666~0[ 0} Jo1oweled u 0920 g9 4
2] . . . e [paigeus| 666 L/l |, 666~0| 6 Iojowelied u I ] 6S20 | A5L 4
7 . . . e [paigeus| 666 Vil 1. 666~0| g Jojeweled uonensibaiyonD| 8520 | A5% 4
[24] . . . e/ | Pajgeu3 As%v L L. 666~0| £ Jojoweled uonensibalono| 260 | L 5L 4
[4A} . . . e/e | pajqeus mum [ 1. 666~0| 9 Jojoweled uonessibal YIND | 9620 954
uoned
|osuo0o _o‘_wcoo _o.;c% o Buuuns | Bupes _%Emr_ow\_mcm& ©°N
ERIVETETEN ) T==T el Nd anbuo) paads Buunp s nejeq Jun Bumas abuel uawisnlpy uonoung uoneo |l
|0J]UOD 10JOBA wnuwiuly lunwiwog

[EE RN R T RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[e/€] s1eyoweled |sued uonesadQ [8z]

K-29



E6581301

TOSHIBA

(Buiuueld) uondo uonedIUNWWOD }UBIBY}T IO} S| UOHOUNY SIY | <:Z,
"Aluo peay si Jojoweled siy] |,

e SNEAon:1 (s8vsy
| '6€°9 . . oo pajqeus 0 L VAIHSOL0 oum-z) uopojes [oootolg| 2080 | LA
(puewwod anbioy indino ue spuas) Ja)se\'9
(puewwod anbio} e spuss) J8)SEN'G
(Aousanbauy jndino ue spuss) Ja)seN:y
GcmEEON%MM:Jc%& Nﬂ%ﬁmww_%wwnﬁ.m (G8HSYH 24IM-Z) SUOI}EDIUNWIWIOD
. . & - Il
Lee’o * * pelqeu 0 Wi Buiyrewos 4 dojs Aousbiswsa Joy sduy) 8Ae|S:Z o mDWt®M>m>M~wLMLMMc_ 9080 084
(493sBW BY) YyIM Buoim 4 Dully ISHBISEN
s906 Buiylowos Ji uonesado sanuiuod) aAe|S: |
(193sBW BY) YIM Buoim sa0b
BuIy}awos JI PUBWIWOD ZH( B SBNSSI) 9AB|S:0
e . i ) 0 e (G8ysSy
L'6€°9 o . oo e/e [polqeu3 | 000 | LOO/LOO 28s 00'Z~10°0 ‘INBJSQ:00°0 sum-z) own Bupem puag| S080 | SOEA
(g8ySY aim-y
1 '6€°9 . L4 o/e pajqeus 8 L 8~0| PUE G8FSY IIM-Z O} UOWWOD) 080 ROES
uoljoe JNo-awl} suoledIuUNWWo)
(g8ySY aim-y
L 6€°9 . o o/e pajqeus 0 L 089S 004~} ‘440:0| PUE G8YSY aum-Z 0} uowWOd)| €080 | £LF o
SUWI} JNO-dW} SUOHEDIUNWIWOD
| '6€°9 . D o/e paiqeus 0 L1 1%2~0 (uowwod) Jequinu JepeAul| 2080 | JLA 4
Ayed ppo:z
Lee9 | e . o/e peigeu3 | | i “Aed UBAT: | (s8vSy aumy pue GBYSH| o0, | pg
faued UON'O alIM-Z 0} uowwod) Ajied P
sdq oovge:e (
o - S8YSY
| '6€°9 . . oo pajqeus L L mmu%wwwm”o oum-z) peads uoneounwiwon| 0080 | BOEA
Cx . . o/e bx 0 L 4444 ~0000 gejeg 6620 ]
Cx Ld d o/e by 0 L 4444 ~0000 Lejed 8640 EETE]
Cx hd d o/e s 0 L 4444 ~0000 geled 1610 ]
Cx hd d o/e Ly 0 L 4444 ~0000 geled 9640 ]
Z. . . /e L. 0 Ll 33340000 veleq SweueMSd—esi0 | 5hL o
Cx A hd o/e by 0 L 4444 ~0000 cejed 640 RAL S
Ty . . o/e [N 0 L 4444 ~0000 Zered €60 | EAL S
Cx Ld hd o/e by 0 L 4444~0000 Leled 2610 chLd
Cx hd d o/e s 0 L GG2~0 geled 6840 GEL 4
Cx hd d o/e s 0 L GG2~0 geled 8810 EETE]
Cx hd hd o/e by 0 L GG2~0 veled 1810 LELA
A . . oo b 0 VL 652~0 e SSSIPPEOVN[™68/0 | 551 4
Ty . . o/e [N 0 VL G52~0 zered 6820 S5HL S
Cx L4 d o/e Ly 0 L/l §52~0 Lejed 820 RELJ
uoned
josuog | 104UO2 100D g | Bupes _Sgr&\_w%& °N
90UBIBRY (BISUOD YA Nd anbuo| paadg m:_t_:.v aum ::Smn_ ! Jun Buggos abuel uswisnlpy uonoung _:mmmﬁwo ENTN

|0J}U0D JOJOBA

(aA0BYBU| - "OAI0BYT @) JOSUBS U}IM I0JOA/I0}0BA SSB|I0SUSS

[7/1] uonouny uonesiunwwo) [67]

~

K-30



E6581301

TOSHIBA

*(Butuue|d) uoijdo uoljedIUNWWOD }BUBIBY}T 40} SI UOI}OUNY SIY] Py

~

‘Ajuo peas s Jojoweled siy] G,

*(Buluueld) uondo uonesiuNWWod snid SNQPOJ 40} SI UOOUNY SIY] < ¢,

*UOl}EDIUNWWOD A JUSS S| BNJEA PUBWIWOD B UBUM BAIDBYT iz, 'g'9 Uonoas ul payioads (GLE18G93) [enuely UooNIsu| 0} Jayal ‘s|ielap 104 < |,
=
x . . . e/e | pajqeul 0 L Hmm (uonentasad) | 280 | A4
-0
JeH wmns_oorv
IIn4 sdqo0L:€ (
R : JEIIENE)]
P o . o/e G VL ﬁuxwwapp_\_,\_,_mww Vod o) Joyuow syel pneg| €280 | E£83
uoI}998}ep dljewoINy:Q
JeH mmns_ootv
IIn4 sdaooL:€ (
R : Joulaylg) .
v« M ° ° o/ Gx 70 %___M_M__ Mmmxm__um yod Jybu Jojluow sjes pneg [22:1Y co8d
Uo1399}8p dNBeWOoINY:Q
JeH wmns_oorv
IIn4 sdqo0L:€
2 . . . o/o |poigeuz| o b YeH SanoL 2 Qoo 1zeo | 1284
IIn4 sdaol:L
uoI}99}ep dljewoINy:Q
sdq 00v8€:2 (
o . G8YSY 2IM-F) ,
| '6€°9 . . . e/e | pajqeus 3 L mmu%wwwwm poads uopeounwwop| 0¢80 | GZE 4
(sind sngpop)
€x . o . e/e |pojqeus 0 L ¥9~0 uoners puewwon | 680 | &/ B3
(sind sngpop)
€ . . . e/e | pojqeus 0 L 8~0 siopuow jo soquny | 8480 | B/ 83
(sind sngpop)
€« . . . e/e |Ppalqeu3y 0 VL 8~0 puewwoo o soquiny | L¢80 | L1 BJ
ywad 1) (sind sngpoi)
€ . . . e/e | pojqeus 0 1L yaoid 0 uonosies puewwos| 9480 9184
(sind sngpop) ,
€« . . . o/e e b ML y9~1 Jonuow ssaippy| SV80 | 5/ &
| 6€ 9 . . - e [z.peleu3[ 09 10°0/L°0 ZH H 4~00 Kouenbay zyod| 180 | k! B4
| '6€°9 . . - e [z.palgeu3| ool VL %001~0 Bupes zyuod| €180 | £/ A
| '6€°9 . . - e [z.peigeu3| 00 10°0/L°0 ZH H +~00 Kousnbay | uiod| z180 [ 1 54
| '6€°9 . . - e [z, paiqeuy 0 VL %001-0 Bumes | od| 1180 E
uondo ppe uoneduNWWo):g
Lee9 | e . - poigeua| o WL o iy uoneles yuiod Aouenbaid| 0180 | £/ 3
pajgesid:0
uonesado BuiALq+L:g
A uoI}99|8S UOIIPUOD o
bx . . . e/e |pajqeusy 0 VL s|qeus muo%omwwwwwcn%%%wcwwuﬁm m Jno-ewn | uoneounuiwon | 8080 | 084
{uoyed .
|osuo0o |0.Ju0d 104u0d Buiwuns | Bumes | unwwo)yeued) ON
90uBI9jay |IESUDYA Nd anbiol. paadg Buunp | Wneseq " Jun Bupas abue. yuswysnlpy uonounyg uoleo QL
]0J}U0D IO}/ wnwupy lunwiwog

[EE RN R T RETE]

) JOSUSS UHM J0JOSA/I0}O9A SSS|I0SUSS

[y/e] uonouny uoneatunwwo) [62]

K-31



E6581301

TOSHIBA

‘Zi'9 Uonoag Ul paioads (4€18593 ‘18218593) IBNUBI UOIONIISU] O J9Jal ‘S|IEJOP 404 < i},
(Bumes
. uoljos|es |
by . . oo pajqeus 0 [ Jaj2weled Aq) uonesado paads ﬁmmw_w_pwrww uopesado peads 19s8id 2580 2584
(Bumes 7 5 & + Aq) uonelado paads jesalid:§
(duy g - - 3) Jowia YIOMIaN:
dojs jseo
uoI}93UU0oSIp
[ . . pajqeus 0 [ dojs uoness|eos 1580 ' 5Ed
(uonesado panunuod) SUON:| Je uopesedo Jopianul
(Pou < POL 3 Ag) uado apow Aousnbauy
‘PUBLIWIOD UOIedIuNWWod ‘do}s JouaAu
. - . i . ENTNEENE)
bx ° . o/e psjqeuy 00 1°0/1L°0 09s 0'001L~0'0 UOI3}EP UOIIBUODSI 0580 0584
uonesado BulAuQ+1:Z
: uo[}93|3s UONIPUOD
bx ° ° o/e pajqeuy 0 713 S|qeud Spow UOREDIUNWIWIOD USYA: L " 6180 ERES
U0[}09}8p UOI}O8UU0ISIT:Q n0-suil guonEdiuNUWILIoy
bx . . psjqeuy 0 (913 4 4 4 4~0000] /| Bumes uondo uogedaunwwod | 8%80 EEYE]
bx . . psjqeuy 0 (913 - 4 4 4~0000] 9} Buipes uondo uoneduNWWOy [ /480 LhEd
bx L L ps|qeus | 0000 915 - 4 4 4~0000] G| Bupes uondo uopedunwwod|  9¥80 ShE4
bx . L4 ps|qeus | 0000 915 o 4 4 4~0000[ v1 Bumes uondo uopedlunwwod| G480 ShEL
bx . L ps|qeus | 0000 L o 4 4 4~0000] €1 Bumes uondo uopedunwwod|  ¥+80 hhEd
bx L ° ps|qeus | 0000 715 + + 4 4~0000] 2| Bumes uondo uopediunwwod [ €480 ERBd
bx . . psjqeus | 0000 (913 4 4 4~0000] 1} Bumes uopdo uopediunwwod [ Z¥80 chEd
bx . . psjqeus | 0000 (913 - 4 44~0000] 0} Buipyes uondo uonedunwwod| |80 EY-FE]
bx . . pajqeus 0 VL 4 4 4~0000{ 6 Bumes uondo uoneounwwod| 8€80 | SE L o
bx . L4 ps|qeuy 0 L 4 4 44~0000| 8 Bumes uopdo uogeduNWWo]| /€80 LtERS
bx . L ps|qeus | 0000 L 4 4 44~0000] ZBumes uopdo uopesunwwod| 9¢80 SEES
by . . pajqeu | 0000 VL - 4 4 4~0000| 9 Bumes uondo uopedUNWWO] [ GE80 SERS
bx . L psjqeus | 0000 (913 4 4 4~0000] G Bumaes uondo uopedunwwod [ €80 hERS
[N . D palqeu3 | 0000 i 4 4 4 4~0000 €680 | EEHS
b . D palqeus | 0000 VL o 4 4 4~0000 280 | JEHS
bx L4 i ps|qeus | 0000 915 4 4 44~0000] Z Bumes uopdo uopesunwwod| €80 P EBS
by L4 b psjqeuy 0 L /~0| | Bumes uondo uopedunwwod |  0£80 OER -
e SNEAON:1 (58YSYy 2im-y)
1 '6€°9 . . psjqeuy 0 L vEIHSOL:0 UOI}0B|aS [000}0Iy 6280 E0Rd
(puewwod anbuoj Jndino ue spuas) Ja)Se\:9
(puewwod anbio} e spuss) J8)SEN:G
(Aousanbauy jndino ue spuss) Ja)se:y
(puewwod Aouanbaly e spuss) Ja)SeN:E
‘6E . . oo 9|qeu (e1sew au} Lyim Buoum sa0b aum-7) Bumes uol mo_:A_._m%hﬁhwowﬁ_v =]
Lee’9 / paiqeu3 0 200 Buiyyowos j doys Aousbiswa Joy sduy) ane|s:z M-y, .z_m m>m_.oA¢w onU 9280 5084
(493sBW BY) YyIM Buoim HOAUL-O}-ISUBAU|
s906 Buiylowos Ji uonesado sanuiuod) aAe|S: |
(193sBW BY) YIM Buoim sa0b
BuIy}awos JI pPUBWIWOD ZH( B SBNSSI) 9AB|S:0
o . o ) i o (S8ySY aim-p) ,
1 '6€°9 . . o/ psjqeus | 000 10°0/L0°0 08s 00'2~L0°0 ‘UNe2d:00'0 awi) Buniem pueg G280 5084
josuog | 104UO2 100D g | Bupes _%Eﬁmww_wc@ ON
90UBIDIRY  |IESUDYA Nd anbioy paadg Buunp s ynejeq | yun Bupos abue. yuswysnlpy uopoung Exﬁ%wo SL

|0J}U0D JOJOBA

(aA0BYBU| - "OAI0BYT @) JOSUBS U}IM I0JOA/I0}0BA SSB|I0SUSS

[y/€] uonouny uonesiunwwo) [6z]

~

K-32



E6581301

TOSHIBA

~

2’9 Uonoag ul pauioads (9718593 '€¥€18593 18218593) [BNUEIN UONONJISU| O) Jajol 'S|IBJap 104 < |,

pajqesia

L

ISPaAUl pue pieoq Jindufo uondo 18say: |
SUON:Q

Buipes josas uondo HJomeN

6680

psjqeuy

713

4444~0

S8)J0ouU 88l

0880

SELEIE]

21

ond

G ejep peal o0|g

6280

ELEIE]

21

ona

¥ Blep peas %00ig

8280

pa|qeus

L

ona

€ e1ep peal ¥00jg

1280

o
I3}
©||S||©

SEGEIE]

o|lo|o[o|o| ©

71

Oonla

Z e1ep peal ¥oolg

9/80

L '6€°9

/e

/e

pajqeus

21

paads [euonejoy:0z

sojou 991461

P Jojuow AN:8L

€ Joyuow AN:ZL

T Jojuow AN:9L

| Joyuow AN:G L

anbuo] i)

AKouanbayy yoeqpasy peads:gl
(uonosjep @) obeyon induj:z)
Jojluow pJeoq |eulwus) XH: L}
Jojuow pieoq [eulw.d} yS/4Y 0L
Jojluow pJeoq |euiwdl ||/IA6
Jojluow pieoq |euiwlal IndinQ:g
Jojluow pJeoq |euiwus) Jndu
anjeA ¥oeqpas) Q|
uoneuwLoUl WIEJY:G

abejjon IndinQ:y

juaund INdinQ:g

Aouanbayy IndinQ:z

uoljewuojul snjeis:|

109|9$9(Q:0

| elep peai yooig

G.80

| '6€ 9

/0

pa|qeus

L

onla

Z ©18p S1IM 00

1280

L '6€°9

o/o

psjqeuy

L

uolonJisul paads |euonejoy:9
ejep Bojeue uoleoIUNWWOD:G
ejep jndino pJeoq [eulws] iy
puewwod Aousnbaiq:g

Z uoljewlojul puewwo:z

| uoljew.Iojul pUBIWO!
pajqes

| Ejep sjum xooig

0480

oo

psjqeuy

L

s9jod 91:8
s9jod ¢1:9
s9lod 8-
S3lod ¥:¢

sdjod pL:L
$9|0d 01§
‘se|od 9:¢
‘ssjod g1

uolesIuNWWod Joy sajod
Jo suied Jojop\

9580

9584

o/o

psjqeuy

L

§62~0

JUIT-00A8N®dINeQ
JojUOW YoyMms
paads uondo uonesuNWWo)

¥580

h584

o/e

pajqeus

L

§G¢~0

JO}UOW SSaIppe
uolje)s uoldo UOHEDIUNWWOD

€680

ESBd

ELITEIEIEN]

EISUOD YA

|oJ3u02
Nd

|0J)u0d
anbuo|

|01)u0d
poaadg

|0J}UOD JOJOBA

Buiuuns
Bunp sy

Bumpes
jneyea

(uoneo
JUNWWO?)/jaued)
jun Bupes
wnwiupy

abuel uswisnlpy

uopoung

0N
uones
junwwon

ML

(aA0B))BU| - "OAI0RYT @) JOSUSS UJIM I0JOA/I0}0DA SSB|I0SUSS

[p/¥] uonouny uonedUNWWO [6Z]

K-33



E6581301

TOSHIBA

‘2’9 UON09g Ul paiyoads

GEE18593) |enue\ UOHONISU| O} J9Jal ‘S|iejop Jo4 < :|,

pajgesiq

20

6634~0034:660€~000€
6604~0004:6602~0002
Jaquinu uonoa|es INAINO:SSZL~0004
Jaquinu uonouN} AW:+€£6~816
8~1 [EUIULIB} [BUISIU|:ZE~GT
 leuiwua) Jndul [enJIN 2

€ leuiwua} Indul [enHIAIEZ
zle BNUIN:ZZ

| [euiwda)y ndul [enMIALZ
[BUILIB) GLE:0Z

[BUILIB) YLE:6L

[euILIS) £1.8:81

[eUIWIL) ZLE:/L

[euiwIa) 8191
[eulwIa) /| T:GL

[eUIWIS} 917 L

[euwIS} GIT:E L

[eUWIB} pIT:ZL

leuwua} g1: 1L

[euwIa} ZI 0L

[euwIa} L6

[eUIWIB) YS/HY:8

[BUILLIS) €51/

|BUILLIS) 2519

[EUILIB) | SG

[BUILIS) ST

|eulwls) 1 Si¢

[eUIWIB) Y2

leulwusy 4: )

1081989Q:0

Jaguinu uoiouny [euiwls} indu|

11 10b6ue} uonouny indu|

0060

20UBIBJRY [JUEISUODHA

|oJ3u00
Nd

|0J)u0d
anbuo)

|0J)u0d
paads

|0JjuU09 10JOB/

Buuuns
Buunp sy

Bumes
jinejaq

(uopea
1UNWIWO))/[aUE)
yun Bupes

abuel uswisnlpy

uopoung

“ON
uones
unwwoo

SpL

(aA0BYBU| - "OAI0BYT @) JOSUBS UJIM I0JO9A/I0}0dA SSB|I0SUSS

~

/1T uonouny AN To€]

K-34



E6581301

TOSHIBA

"9 UoPoeS U peyoeds (SEE|8S93) [BNUEIN UOHONLSU| O Jojel ‘S|IBjep Jod < :|.,

_; - - SoEa 5 m OO E 4 seawes Z¢ 19buey uonouny ndul| $160 ]
B : : e 0 UL ! 05 4 seowes Z€ puUBWIWod uohouny Indul| €160 ]
. C : g 5 UL O 05 o se ewes |¢ 19biej uonouny Indu|| z160 gl hd
Z -
ba . o pajgesia| 0 L 506 3 58 OWES| 1o0fqo poubisse uonounynding | 60 | F i 53
L . 0 poIgEsId| 0 WY [0 J seouwes £z 3obue) uojouny ndui] 0160 | ¢ b 4
b . . peigesia| 0 b } 054 seewes| gz puewwoo uojounindul| 6060 | 5053
- _ _ TR 5 L L0 E o se ewes Zz 19biey uonouny Indu| | 8060 8064
B : : e 5 oL ! O - seoweg ZZ PUBWIWOD Uoiouny Indul| /060 LObd
L. 0 . palgesia] o Ll [F o seowes bz 19b1e) vopouny indui] 9060 | IL7h
, |

b . . peigesia| o L 556 3 58 OWPS| 1o0fqo poubrsse uopouny ndino | 9060 | 35563
I 0 . paigesial 0 ]! TG 4 seouwes €1 19Je1 Uonoun ncul]_¥060_| k75 5
b . . palGEsIa| 0 L i [hdSEOWES| | puewuioo uopounjindull €060 | £ L4 S
L . . polgesia] 0 L D05 4 seawes ¢l 190ve) vonouny indul]._ 2060 | 256

NY10:2e

d10:1Z

(yosal) 1353402

(19s) 13S:61

(ploy) a10H:81

(z 483un0d) 7 YINNOD:LL

(1 493unoo) | INNOD:9L

(Jown Aejap 4o) 440:GL

(Jown Aejap uo) NO:vL

(ainjosqe) Ansv:el

(lenba Jo ssa|) 371:Z1
[ . . o/e e/e |pajqesia 0 L (ueyy ssa)) 17:1L 2\ puewwod uonouny ndul| 1060 P O6d

(lenba Jo ssyealb) 39:04

(ueyy sere016) 19:6

(lenba jou) IN:8

(lenbe) ©3:2

NHO:9

(wns [eo160)) YO:S

NANV:v

(yonpoud [eoibof) ANV:€

N1S:Z

(enow) 1S:1

(uonesado jJou) JON:0

{uonea )
fosuoo | 09 | 1090 | Bupuns | Bumes | unuwonjated) 6 f ne
DOUBIBIBY  (WEISUOD YA Nd 1 psads buunp aym| Ineyeq | yun Bues abuel yuswysnipy uonoung _cxm“ﬁw SL
|0J1U0D 10}0BA wnwiuiy . >

(eAnoaysau|:- ‘9AlOa)g:e) JOSUSS YJIM JOJOSA/I0)OSA SSO|I0SUSS G/z] uonouny AN [o€]

K-35



E6581301

TOSHIBA

"1o)oweled siy} Joj (GEE18593) [BNUBJA UOIONIISU| BU} O} J8jal S|Iejap 404 < 1|,

I, . . pejqeus 0 L/l 00 F 4 seaweg 19 19618} uonouny INAINO [ /%60 LhAd
[ . . paiqeus 0 ML 086 5 sedWes| o100 paubisse uonouny EQS% 960 ShEd
[N D D pajqeus 0 L/l 00 F - sesweg G jobue} uopouny Indu| | Gv60 ShE4
[ Y Y ps|qeus 0 L/l [l _m - Se sweg €G puewwod uoiouny Sac_ 60 R m =
Iy . . pajqeus 0 L/l L0 F 4 seawes 26 19buey uonounyindul| €60 | Fh S o
I, Py Py pa|qeuy 0 [ ) O F o seasuwes ZG puewwod uonouny indu| 2v60 ShEA
1. . . pajqeus 0 L/l 005 o sesweg LG 1ebuey uonounyindul|  1¥60 |/ AA S
[ . . paiqeus 0 ML 086 5 sedWes| o100 paubisse uonouny EQSAW 0v60 Ohbd
[N . . pajqeus 0 1/l 00 F - sesweg ¢y 1861y uonounyndul| 660 EEE-
[N ° ° pajqeuy 0 [ ! O F o seauweg S puewwod uonouny ndu| 860 RER-
1. . . pajqeus 0 D O0F o seawes 2 19buey uonouny Indul| /€60 LEES
I, Py Py pajqeuy 0 [ ) O F o seasuwes Z puewwod uonouny indu| 9¢60 SFE <
I, . . pajgeus 0 VL 005 d seeweg | ¥ 19b1ey uonounsIndul|  Ge60 SELA
b . . pajqeus 0 L/l Sewl} 6666~0 ¢ 1P INdin0 AW JO sewr} Jo 'ON| €60 hREES
by . . pajqeus 0 L/l sewl 6666~0] | B1ep Indino AW josewnjo ON| €€60 | FEG A
by . . pajgqeus [ 100 10°0/L0°0 0950°009~10°0 Gejepawnndino AN ze60 [ JEF o
by . . pajgeus [ 100 10°0/L0°0 0950°009~10°0 v ejepawnndino AN 1e60 [/ £A
by . . pajgeus | 100 10°0/L0°0 0950°009~10°0 € ejep awi ndino AN 0€60 OEES
[N . . pajqeus [ 100 10°0/10°0 2880°009~10°0 zeepawnndino AN| 6260 | A6 o
[N . . pajqeus [ 1,00 10°0/10°0 0880°009~10°0 | eepswnndino AN| 8260 | A o
PN . . pajgeus | 00 1°0/1°0 ZH0'005~0"0 G ejep Kouanbaly ndino AN| /260 ]
by . . pajgeus [ 00 1°0/L°0 ZH0'005~0"0 ¥ ejep Kouanbayy jndino AN| 9260 9254
[N . . paiqeus [ 00 1°0/L°0 ZH0"005~0"0 € ejep Aouanbayy jndino AN| G260 T
by . . pajgqeus [ 00 1°0/L°0 ZH0°005~0"0 ¢ ejep Kouanbay jndino AN[ 4260 hebd
b . . pajgeus | 00 1°0/L°0 ZH0°005~0"0 | ejep Aousnbauy indino AN| €260 EZ2Ed
b . . paiqeu3 | 000 10°0/L0°0 %0°002~00°0 G ejep jusasad yndino AN| zz60 R
[N . . paigeu3| 000 | L0°0/L00 %0°002~00°0 v eepjusosed ndino AN 1260 | ! A <
by . . pajgeus| 000 | 10°0/L0°0 %0°002~00'0 € ejepjusosad indino AN| 0260 | 575 5
bx . . paigeus | 000 [ 10°0/L0°0 %0°002~00"0 zejepjusosadndino AN| 6160 | 5! 6 4
by . . pajqeu3 | 000 | L0'0/L00 %0°002~00°0 | ejepjusosedindino AN| 8160 | G F 4
b . . peigesial o W 0064 seowes| oo boupsse uonouny nding|  L460 | L1 63
by . . pajqesia 0 VL 406 o seawes €€ 19b1e} uogouns Indul [ 9160 954
[ ° Y ps|gesIq 0 L/ ! ...n_:m - Se sweg €€ puewwod uoiouny Sac_ G160 m.. m i

04)u0d 0Ju0d 10Ju03 Buuuns | Bumes E:E_m._ﬂm_ﬁwcm ) ©°N

ERIVETETEN I T=STvg )T ! _\M_n_ anblol paadg m_.__s,u aum u_:%wo : Jun %_\__:m% obues Juswysnlpy uonoun4 uoned QL

10JjU0S 10JO8A wnwiupy lunwwo)

(aAnoByBU|:- ‘BA0RYT

JOSUBS Y}IM J0JOBA/I0}OBA SSB|JOSUBS

~

/€] uonouny A [o€]

K-36



E6581301

TOSHIBA

'Z'9 UONDDS Ul paly10ads (SEE18G93) [enUB)y UOHONISU| O Jojal 'S|Ieap 104 = |,

(25 E 4) ueb 4 aid:0L
(8 2 F <) ueb buidoos
(5 9k 4) web ¢ dooj pead
(-'H 7) uonosjoud [eundBY]:/
(an) (1 mmnu__mﬁo 0w
by L4 L4 o/e pajgesia 0 L 5 7) 3s00q anb.o} enuepy 1960 ) 864
Jojoe) UoneD!|di)NW UoNEIS|S8Q: Y 109[qo pauBisse uonoun, Bojeuy '
10}0B) UOKEDI|dI}NW UONEIS|90dY:E
7 171) Aousnbauy ywiy Jaddn iz
UOI)EIB|e00Y : |
pajgesiq:o
| Klowaw |eussiu
IV leuond
-LIV [euondo “+L1v [euondo:y
by . . o/e psjqeuy 0 [ X¥:€| |1 196iey uonounsindur Bojeuy | 6560 | 555
yS/ddC
1INL
pajgesia:o
A
by . . pajqeus 0 L 006 3 sBBWes| 510 paubisse uogouny jnding| 8960 | 8565
[N . . pajqeuy 0 L/l O0E - seaweg €/ 19b1ey uonounyindul| 2660 | [ 55 4
[ L] L] psjqeuy 0 /L ! h m% Se aweg €/ puewwod uoiouny u:ﬁ_c_ 9G60 mm m%
Ly . L] pajgeus 0 L/l Qh mm Se aweg 2.l uwm_mw uoniouny u:n_r__ GG60 m m mm
Ly . L] pajgeus 0 L/l ! h mm Se saweg ¢/ puewwod uoiouny u:n_r__ 560 I m mm
by L4 L4 ps|qeusq 0 L 40 F - sesweg | £ }o61e} uopouny Induj £560 £S5+
9
by . . pajqeus 0 L 006 3 sBBWes| om0 paubisse uogouny inding | €960 | €565
[N . . pajqeuy 0 [ 05 4 seaweg €9 1961y uonounyindul| 1660 | /! 55 4
[ . . pajqeuy 0 Vil ! 5 4 se aweg €9 puewwod uopounyndul| 0560 e
Ly . L] pajgeus 0 L/l Qh mm Se aweg 29 uwm_mw uoniouny u:n_r__ 6160 m H mm
Ly . L] pajgeus 0 L/l H h mm Se saweg 29 puewwod uoiouny u:n_r__ 8160 m..i mm
|01u0d 1ouoo 103u09 Buiuuns | Bumes E:svog_mcm& ©N
ouBIRjeY WESIYA| ¢ anbioj paads Suunp ow| neseq | un Bupes abuel Juswisnlpy uonoung _cxmw«:mw oL
|0J3UOD 10}OB/\ wnwiuip 0
(aAnoayjaU|:- ‘oAlDa)jT e) J0SUSS U)IM I0JOSA/I0]0SA SSIJI0SUSS /] uonouny AN [0€]

K-37



E6581301

TOSHIBA

“Z¥’9 uonoag ul pal. .Umnw ANmmewwm_v |enuep UOIONJISU| O} J8jal ‘s|lejap Jo4 <= |,

by L4 L4 - pajqeuy 0oL L°0/L°0 %0°05~0°0 deys dwnlesierell [ $860 RER S
bx L L - psjqeus| 00l 1°0/L°0 %0°62~0"0 doys estonesl| €860 EBES
by Ld Ld - ps|qeus 0'se 1°0/1°0 098 0°0ZL~L°0 Wi uonela|sdsp 8sieAell | 2860 FEEE]
by Ld Ld - ps|qeusy 0'se 1°0/1°0 098 0°0ZL~L°0 awy uonels|sdde asisAel| 1860 P B4
L . . - pajgesig 0 m %M%MMMM uonos|es esieAelL| 0860 OREd
joxuon | 104UO9 | 100D 5 | Bues _%Eﬁmw\m_wcmqv ©N
90uBIRjRY WBBROUA| " | BNPIOL | PRRAS gy g gyl ynejoq | yun Buges sbuesjusuisnipy Honound wnwioo |
|0J)UOD 10}OB/ wnwiuipy : 0
(eAnoayaul:- “9AI}08) T e) JIOSUSS UYHIM J0}OSA/I0}0BA SSOIJOSUSS uonouny asauanel] €]
“Ly-) obed uo a|qe) ay) a9s ‘abuel Juswisnlpe ay) 104 < iz, ZF'9 UONOSS Ul payloads (GEE18593) |ENUBIA UOHONIISU| 0} 19§l ‘S|IE}OP JOH <= |,
NO sAemje uonouny AN:Z
. . . /0 pajgesia 0 (VIR |euBis uoissiwuad + uonouny AN:| uopjos|as uonouny A 1160 LLES
pajgesia:o
by L4 L4 psjgesig 0 L 2+ G€1~0] v uonos|as Jeujwa) Indul [enpIA 9260 EIE]
I, . D pa|qesiq 0 L/ 2. GEL~0][ € uonoa|as |euwssy yndul |enMIA [ G260 SLEd
by Ld Ld ps|gesia 0 L T+ G€1~0] z uonos|as [euiwns) yndul [enpiA 7260 RLEA
by Ld Ld ps|gesia 0 L T« GE1~0][ | Uonos|as [eurwns) ndul [enpin €160 ELES
. . 9|qeu BN[eA "UI\:Z ‘@njeA "Xe|\:| JO}UOW [BWION: L ¥ PUEWUWOS 21 !
be peiqeuz | 0 VL [BA “UIN:Z ‘on] N} ‘JojiuoW [eWION:0 uonouny 1ndino soyuopy| 460 | £L G
6634~0034:660€~000€ 34 -
s * * o/ peigeu3 | 000z e 6604~0004:6602~000Z| 196181 uonoun, jndino soyuoy| 460 | i L b S
T [ . € puewiwod
. . . oo psiqeu3 0 L BN[BA "UIN:Z ‘@NJEA "XB|:| IOHUOW [BWION:Q uonouny ;nchno soyuopy| 0260 | LA
6634~0034:660€~000€ 1€
e ° ° o */e |Peleud) 0002 L 6604~000:6602~0002| _19B1e) uooun, jndino soyuopy| 6980 | 5563
b . . peigeus | 0 L aN[eA "UIN:Z ‘ONjeA “Xe:| ‘I0JUOW [BULON:Q wonouny nno royuoy| 8960 | 8963
6634~0034:660€~000€ %4 -
b ° ° o/ peigeu3 | 000z W 660:~000:6602~0002 | 19612} uogouny ndino Joyuopy| 4960 | L 64
T [ . || PUELUWOD
ba . . oo psiqeu3 0 L BN[BA UIN:Z ‘@NJEA "XB|:| IOHUOW [BWION:Q uonouny ;ndyno soyuopy| 9960 | 995
b . . oo /o |poiceus| o000z u B 000 | 11 10641 uonouny indino Joyuow| 960 | 595 o
%4
[ . . pajqesig 0 L 01~0| 150lqo peuBisse uonouny Bojeuy| 7960 RERd
ZAiowaw [eulajulg
2Iv [euondo:g
-LIV [euoldo “+11V [euondo:y
bx . . o/e e/e | pajqeus 0 L Xd:€| 1z 19biey uonounyindut Bojeuy | 2960 | 7595 o
¥S/dYC
WAL
pa|gesia:o
|013u09 |0Juod 104uod Buuuns | Bumpes _%smmw\m_omcmn: °N
20URIRJY (KESOYA| anbio| | poadg buunp sw| wnesoq | un Bues abue Juswisnipy uopouny _cxm_mw apiL
|01}UOD JOJOBA wnwiuiy ! 0
(annoagaul:- ‘BA0aY T @) JOSUSS UM JOJOBA/I0}ODA SSO|I0SUBS G/GT uonouny A Tog]

~

K-38



E6581301

TOSHIBA

‘[uonosas uonouny Indino asind/ /N4 10)uojp] < ‘abed Jxau 0} Jajey uoiouny pajoales uo Buipuadap pjay aq jou Aew duy e ul snjeis :,

. . /0 - x paxi4 yl awy uonesado aanenwN) | 134
. 0 /e - x paxi4 - uofjewJojul wJiefe juswaoeldas Yed | 6234
“ “ “ “ x paxi4 - v duyised| €134
: : o - x paxi4 - ¢ duyised| z134
: : o - x paxi4 - zduyised| 1134
: : o - x paxi4 - | duyised| 0434
x paxi4 - uoisisn gNdd| €234
d L o/e - x paxi4 L uoisiaa L NdD| 8034
° . /0 - 5] paxi4 - (leuondo) uonewlojur [euiwld} JndinQ -
. . o/e - [ paxi4 - uonewuoul [euiwss) Indino | 2034
0 . /e - o paxi4 - do) uonewuloyur [euiwls} Indu| -
° . /0 - o paxi4 - Jeuiwua) ndu| -
° 0 /e - o paxi4 - uofjewuoyul [euiwsy induj| 9034
. 0 /e - padduy uaym padduy uaym ZHL0'0 Jojuow Aousnbayy Indino | 0034
[ g4 - g JOjluOW SNJE)S -
1. [ - / Jojluow snieis -
128 [ EFE] - Q Jojluow snieys -
]« N - G lojluow snjeis -
[ ] - 4 Jojluow snieys -
] . £l L4 - € lojluow snjejs -
1. 2114 - Z Jojluow snjeys -
1. I - | Jojuow snjeis -
[ . o/e - o paxi4 - AEOZUw:U EO_«N«O‘_V sneis| 1034
o R R R 5 uonesado uolesado
ulaped e je b usaped Jualind jo awiy bululeway [CEE
o . R R 5 uonesado spoeads
uwieyed e je b Jasaud jo Jaquinu - uoljelado ulayed €€34
o o R R 5 uonesado uleped
uleped e je 4 jua.uNnd jeadal 0} sawi} Jo JaquinN cead
. ) - - o uonesado - uol d
wened e e nosjas dnoib uonesado uisped| €34
Ae|dsip Jojuow snjejs Jo sjusjuo)
b e d - Jojuow plepuelg -
|oJjuod |oJju0d UoBIBIBS | ous)a) uol (uoneoy i
8ousiejey I [ORUOI N | 5np g 1N paadg wﬂww__\q m: ._.« Snummww_«wwo_\,_ c:”e__wyoov uonoun4 _mw_&mwﬂ
:u__m>_.__ ._u__m> 1@) 1OSuU8Ss Y}IM J0JOBA/I0}OBA SSB|I0SUBS ] ﬁw\»m_nm_ﬁ Jojiuow jo mucwuccn&

K-39



E6581301

TOSHIBA

‘[s1e1ewe.ed uonesipul JopuowW 4o senjeA dn 18G] ‘£°g UOIDBS 0} Jajel ‘SUOIEdIPU| JOJUOW IO <
‘[siejoweled pajejai-|\ - [euiwial] {9]°G UOI}OSS O} Joyal ‘S|iejop Jo4 <
“Aleanoadsal Indino asind pue ZNOW 404 #S< PUB LNOIN 10} EGV4 ‘N 10} ZGV4 ‘N 10} PASN S LGy "OU UOHEDIUNWIWOD €,

ejep 20uI9)RY (Z,

“)oeqpasy 9d ay} ul se pakeldsip si Aouanbauy ‘uoindo 3oeqpas) 94 yim puewwod jndul asind se pasn J| Yoeqpas) Hd ou s a1ay} J Indino s| paads pajewnysy ),

. . x - UOISIO 2934 €e - -
NdO g P4ed Q| uoisuedxa 0} payoeny
UoISIaA

* * * i NdO | P1eo O/l UoIsuRAX® O} payoeRy | Do ce i i

. o x %100 € Indino paxi4 - - 2534 33

D . x %100 Z Indino paxi4 - - 0534 [

. 0 x ) ndjno ejep uonesIuNWWoD - - €. LGV 1€

° o X %100 | Indjno paxi4 - - 1634 0¢

° o X 100 ndino Ny L34 62 AEE] 62

. i X 100 indino N4 0y3d 8¢ [U£EE] 8¢

° i x %100 indut ||y [euondQ 8€34 yx4 8€34 yx4

° o X %100 indut Xy /€34 9C /€34 92

° ° x %100 indut |IIA|  9€34 4 9¢34 SC

D . x %100 indul yS/gd | ge3d [£2 Ge3d [Z4

D . x %100 indur z|v [euondo | 6€34 ¥4 634 X4

. . o MO0 Jomod Indin0 | 0€34 6l 0ead 6l

. ° . o MO0 Jomod jndul| 6234 8l 6204 8l

wm%m D . o %1 (3 %) 101084 peo| Jojsisal Bupelq eAneseusbey | 8z3d Il 8za4 Il
ejep J Jojoe} peolsao

* * ° %t wocﬁmewhﬂc.__v_omvE M>_«wwmc®_mow_ ¢34 9ol sedd o

° . o %100 (e3ep 170) J0joe} PEOLIBAO JSHBAU| ¢34 Gl vca4d Sl

° i o %100 (eep z70) J0J0B} PEOLISAO JOJOI\ €¢3d vl €ca4d vl

° o o ZHL00 onjeA xoeqpas} did ¢c3ad €l ¢cad €l

Cx® - o %100 jJua.1no Buniox3y 1¢34 cl [X4¢E] cl

Cx® - o %100 jusuno enbiol | 0z34 13 0ca4d 13

- - o %100 puewwod anbiol | 6134 6 6104 6

Cx® o o %100 enbiol | g134 8 8La4d 8

- - o ZHL0'0 1. ()1 pu0das-}) oeqpasy paads| /134 L /104 L

- - °/- o ZH100 1. (8N|EA BWI}-|ERI) oBqPad) poads 9134 9 91a4d 9

. . o ZHL0'0 Aouanbauy pajesuadwo) Gl3a4d [ s1a4 <]

o . o %100 abejoandin0| 5034 2 S0ad v

o . o %100 (uonoajep Oq) abeyjoA Jndul| — y034 € 004 €

® o o %100 jJuaLInd Indin0 €034 Z €004 [4

[ . - o ZHL00 anjeA puewwod >0Cw3_uwhn_ 2034 1 c2o0a4d %

o . o ZHL0'0 Aouanbay jndino| 0034 0 0004 0

wol "ON UO . "ON U0 .
ELIEIETEN] iy |o43u00 Nd %“%M.n_v. WM%%M uonuajes duj «mo_crEEoov uonouny neounwuwog | "N vopdo neounuuwiog | N vondo
wun indino Joyiuop indjno asind/nv/N4
(pieAur JOSUSS U}IM JOJOA/I0}09A SSBJOSUSS [(g/1) uonosjas uonouny Indino asind/N /N4 JoNUON]

~

K-40



E6581301

TOSHIBA

‘[s1e1oWwesed UONEIIPUI JOHUOW JO SBNnjeA dn 1G] ‘£'Q UOIJOS 0} 189)8J ‘SUOIIEIIPUI JOHUOW IO <

~

‘[sie1oweled pajejal-|N 4 [eulwla]] (9] G UONDSS O} 19jal ‘S|IBjap Jo4 <

‘sanjeA ¢34 pue 2€34 ‘0Z34~81 34 Ajuo paxiye si ubis aaijebau ay} ‘@o1aap suolesunwiwod Aq ybnoiyy peas usyp) ‘pakeldsip si -, ubis aanebau ayy ‘panyoads si anjea anebau ey :G,

INAINO Y 10} “OU UOHEDIUNWWOD {7,

INAINO |\ 10§ "OU UOHEDIUNWIWOD €,

‘6% pue 8y Jo ndino uiesy asind 1oy Jndino s| anjea snjosqe uy :z,

ejep a0uaI9)eY |,

R R R oo N 10 panuiuod s| uonesado ey 69 R R
utened yoiym Joy swiy Buluieway
. . - o/e x 1 slaquinu paads jasaid uonelado uleped| ¢34 89 - -
R R R oo R ) panunuod s| uoijesado uieped Z634 19 R R
yoIym Joj s9|942 Jo "ou Bujuieway
. . x 10 Jaquinu dnoib uonesado ulened 1€34 99 - -
. . x %100 ¢ loyuow anbuo} peo| paads-ybly peolybIi|  15ad S9 - -
. . x %100 | Joyuow anbuo) peo| paads-ybly peol-ybIT|  0sad ¥9 - -
L L X - € yndjno paxiy paubls - - [4°EE] 9
. . x - Z yndjno paxiy paubls - - 0534 €9
. . x - | Indjno paxiy paubls - - 1634 29
. . x %100 G. Indul ||y jeuondo paubis|  8e34 ) 8¢34 19
N N x %100 G, Indur Xy paubis| /€34 09 €34 09
. . o 10°0 S. @njeA Yoeqpas) aid paubls| zz3d 65 [44eE] 6S
L« ® - o %100 G, Juauno enbio} paubls|  0z34 89 0ca4d 85
- - o %100 G, PueWwWoo anbloy paubis| 6134 9s 6104 9s
€8 L@ N o %100 G, enbio} paubis| g134 SS 81ad SS
9L's - - o ZHL0'0 G, (49} pu0das-|) oeqpes) paads paubls| /|34 S /1a4d ¥S
- - o ZHL0'0 | G.(anieA swi-feau) %oeqpas) paads paubis| 9134 €5 91ad €5
. . o ZH1L00 G, Aouanbauy pajesuadwod paubis| G134 25 sLa4 25
. . o ZHL0'0 G, 9njeA puewwod Aousnbayy paubiS| z034 1S zo0a4 1S
. . o ZH100 G, Aouenbayyndino paubis| 0034 0S 00a4 0S
. . 0 o/e x 1 Z. (onfen - - €934 6
paubis jo ndinQ) 4 Jojuow uonouny AW
Z. (anjea
° ° o/e o/e x b paubis jo JndinQ) ¢ Joyuow uonouny AN B B €934 8y
. . x 1 (anjea paubisun jo indinQ) z Jojuow uonouny Ap - - 1934 Ly
° ° x ) (enea paubisun jo JndinQ) |, Joyuow uonouny AW - - 0934 o
Y« 1290
. . L Aeidsip uieo €. 9000 S¥
. . o/e oo x Bhid Jamod jndino |esBaju| /234 Ge /234 Ge
uo spuadag
. . o/e oo x Ghid Jamod ndui [eibaju) 9/34 e 9/34 e
uo spuadag :
wol "ON U0 . "ON U0 .
90ualajey YA 1013U0d Wd Jouod anbio] | joxuod paadg | uonuayas duj Eo_:rEEoov uoroung fledunuiuiod ON Lotdo fequnuiwiod N Lodo
nn jndino Jojuop ndino asind/NV/IN4
(p1/eAULl :- ‘pI|EA (@) JOSUSS U}IM JO}ODA/I0}OBA SSS|I0SUBS [(g/z) uonoajas uoiouny ndino asind/N /N4 JoNuo]

K-41



E6581301

TOSHIBA

‘[sieyoweled uonesipul J0)uow Jo sanjeA dn jag] £'g UOOBS 0} Jajal ‘SUOIJEDIPUI JOJUOW 104 <=
‘[sie1oweled pajejal-|N 4 [BulwlIa]] (9] G UONDSS 0} 18jal ‘S|IBjap JOH <

. PUBLIWOD
° * ° ole ° 0071’0 fousnbalg paads snouosyoukg| 7834 08 ° °
i i - x L0°0/L°0 Kouenbayy ynsas aid [4{¢E] 6. - -
o o x l Z¢1INNOD 9804 8/ - -
. . x l LINNOD G804 LL - -
° ° x %100 dd| 9634 9/ 9634 9/
€8 i i x %100 ZNOW v¥3d G I4EE] 72
'S . . x %100 INOW| €vad vl ¢vad vZ
19JUN0J [ewlIouqy
° ° ore ole x b uondo uoneounwwog| 2V €L ) )
R R oo oo R ] 19)un0d uondesay Lvd 2 R R
uondo uonesIUNWWOD
. . o/ o/e X 1 U@@Qw |euonejoy 0634 (WA - -
. . /o /e x 1’0 obejjor pajey| 1234 0/ - -
oNWO | . ONW | .
souJajey A joquod Nd | fonuooanbioy | jonuoo peads | uonusyes duy «mo_crﬁFoov uonoun4 neownuwog | N0 | peounuog | "N 1910
wun indino Joyiuop indjno asind/nv/N4

(pieaur :- ‘pljea

JOSUBS Y}IM J0JOBA/I0}OBA SSB|JOSUBS

[(¢/g) uonosjes uonouny ndino esiNd/NV/N -4 JOHUON]

~

K-42



E6581301

TOSHIBA

‘PlleA @le puewiwOoD ||e pue ‘7 71y

! 7 jojuspuadepuy iz,

awn Aue pijeA i1,

- . 0 0 - Buiyoyms uieb paads 69 89
- . ° ° - |eubis Buiun}-ojny /9 99
- . ° ) oo leubis NN uonouny A G9 )
- . . . - |eubis paziuoiydouAs ainjiey Jemod €9 29
- . . . - |leubis puadsns UoIje18|928p/UONEIS[300Y 19 09
- . . . - uopesado paads payoads 65 86
- ° ° ° - uoijesado snonunuod pasio 1S 9G
- ° ° ° - Buiyoyms asional/piemio) Aid G5 ¥S
- o . . - Josal uoneibajul/uonenualayip Aid €S 5
(uoneiado

: * ° ° ° aunm-aaly} jo doys) uonelado gH jo BuipjoH bs 0s
- ° ° ° - Jooued Ajuoud uonesiunwwo) 61 Y
- ° ° ° - 10119 [ewIay) [eusa)xg v o
- ° . . - |eubis 4abb1} uopesado uiaped St 4
- o . . - |eubis uonenunuos uonelado uished [ v
- . . . - Z uonos|as uonesado uiaped % oy
- . . . - | uonos|es uonelsado uieped 6E 8¢
. - . . . - uopos|8s 440 [04u0d aid 1€ 9¢
VgL - . ° ° Buiyoyms ywi anbiol Ge I3
- ° . . Buiyoyms ywi anbiol [ z€
- . . . - Z [eubis Bulyoyms yA[ L€ 0¢
- . . . - | [eubis Buiyoyms /A 62 8¢
- . . . - Z Buiyoyms uoijels|a2ap/UoneIa|sody 12 9z
- ° ° ° - | Bulyoyms uoIjeI8|908p/UONEIB[8I0Y Sz ve
. . . . - Bupeig oa| ez [
- Zx ° ° o/e dojs Aouabiewg ¥4 0z
o o 0 0 - uni Bor 6l gl
- . . . -  peads jesald HS Il 9l
- . . . - ¢ paads jesald €S Sl vl
- ° ° ° - Z poads jesald ¢S el zl

- . 0 0 - | poads josald 1S 1L

. Z. . ° 1988y 53y 6

- L . . Aqpuess 11§ P

- . . . PUBLILIOD UNJ 8SIaAay 1Y S

- . . . PUBLILLIOD UNJ PIEAMOS 1 )

- - ° ° paubisse si uoiouny oN 1

|0J3U0d |013u0d 0160]
uaisey | /=501 J | 1=POUD A 1043109 N anbio) poads uonound annebaN | aAnisod
(pl/eAULl :- ‘pI|EA (@) JOSUSS U}IM JO}ODA/I0}OBA SSB|I0SUBS [(z/1) Bumes uonouny jeuiwia) nduj]

K-43



E6581301

TOSHIBA

P 3 uojuepuadeq g,
‘pawlopad S| UoNEIS|ed8pP PUE UONEeIa|a00ke Usamlaq Bulyoyms ssajun ‘Bumas 7 3 A/ 7 7 4 dy) uo spuadap awi) UONEIS[803P/UOIIBISI908P By |,

- . . 0 - |eubis uoissiwiad asianel] Gel el
- . . ° - ndul yoeq Jomsue oyelg L€l o€l
- ° ° . - ysenbal Buiyelg 121 9zl
- . . o o/e uoneyoxs Aeuiwnpid| gzl vzl
- 0 0 0 - puUBWIWOD UONEIS|32ap }sapidey €2l [}
- [ - - Buiyoyms anbior/peeds| €Ll [T
- . . . Buiigeus Bunips Jajowereq 1L oLl
- . . o Auoud pieoq [euiwus) puewwod | 601 801
- . . D - Kyoud jeurwssy JI/IA] 201 901
- . ° . - Buiyoums Ayuond souaisyal Aouanbaig S0l 0l
- 0 0 0 - Buiyoyms AN|/Jemod [epsswwo) €0l 201
1'2L - . . . puewwoo dojg/uny 10} 00l
- . . ° UOI}09|aS 9SI9AAI/PIEMIO 66 26
- . . o - 440 UoN0a1I0) J8dueq S6 6
- ° . . - (1e3)0) Aouanbaly umoq/dn [ 26
- ° . . - 1 .(umop) Aouanbaiy umoqg/dn 16 06
- ° . ° - 1 .(dn) Aouanbaiy umoqg/dn 68 88
- . . 0 a)lum ejep Aieulg 18 98
- . . . - 1youd uonesado paads-ybiy peol-ybi] 6. 8/
- ° D . - leubis 1abb1y Yoeq adel] 7 9/
- . . . - 1ea|o Ae|dsip Jejowpem Bunelbaju| Gl v/
- . . . - (doo| buiuonisod) Buluomsod s|dwig [ 7]
- 0 0 0 - leubis %00| oAleg 1. 0L
dousseyey | =501 4 | 1 =POUZ N |04)u0d N d %___ﬁmm _MML%M uonoung m>w_wmhz mh%%u o
(pjeaur JOSUSS U}IM JOJOSA/I0}0BA SSBJOSUSS [(z/z) Bumas uonouny [euiwla) Induj]

~

K-44



E6581301

TOSHIBA

~

™~
- - - (jo13u02 anbuoy) Jwi| paads asianay S/ v/
- - - (lonuod anbuoy) Jwi| paads piemio €l 7]
. . snjejs wieje(-aid) u| 1. 0/
° . |leubis asesjas bunjeig 69 89
° . Z uonesado oy Apeay G9 9
. . | uonesado Joj Apeay €9 29
. . unJ 8s1aAal/piemio 19 09
. . 10118 UOREDIUNWWOD YUIT-00/A8N®oIAed/SNaId0dd| 65 85
. ° wJeje awy uoljesado aAle|INWND 1S 9S
. . Buiyoyms uonesado pieoq |eulwis)/uonelado |sued S5 ¥S
. . - unJ Bor u| g 25
. . 440/NO uej buljood 1S 0S
(3ndino uonesado
* * ) |e1o1awwod 10j) Z Indino Buiyayms ANJ/[eIIsWWo) 6v 8y
(indjno uonelado
* * . JapaAul Joy) | Indjno Buiyoums ANJ/IEIOIOWWOD Ly or
. . (dO '€ 2100 10) aunjiey b Gy vy
i i ("030 *aunjiey eseyd ‘43 100 ‘YOO) @In|ie} snouss 154 [44
. . dogiuny| 1y 4
zTL . . ywi uoneinap aid|  6€ 8¢
. . ndino Buiyoyms uonesado uispned 1€ 9¢
. L[] \Cﬂmh JO 8S1Nn02 U| 1% Ve
° . dojs Aousbiawsa uj X3 23
. ° wJeje-a1d peojsano Jojsisal buyelg 1€ o€
® ° wuele snbiopsnQ 62 8z
. L[] wieje jualind Mo 12 9C
L] . wuee mmm«_oiw_uc: HUN2UIO ulepy [*r4 vZ
° . wuele-aid abejjontenQ (%4 44
. . wJee-aid yeaylanQ 1z 0z
. L[] Ehm_mnw‘_m PEOJIBA0 J0J0N 6l 8l
L[] . Ey_m_mvw‘_a PEOIBAO JBUBAU| Ll 9l
. . wueje-aid JuaLINdIBAQ Gl D
. . (270 Pue OHd3 100 ‘43 Joj }deoxe) 4 ainled[ €} zL
. . (duyie) 14 aunjed| 14 oL
° . leAue paads payoads 6 g
. ° uoNe|dWOo9 UOIEIS|908P/UOIEIS|90dY / 9
o o MO S 14
i i n € 4
i o 1 3 0
2160] 0160]
ERITETEIEN| YA |01JU0d Nd | [04)u02 anbuo] | |0u0d paadg uopoung sanebon | samsod

(p1eAUl - ‘pljeA @) JOSUSS Y)IM JOJODA/I0}OBA SSOII0SUSS

[(¢/1) Bumas uonouny |euiwls} indinQ]

K-45



E6581301

TOSHIBA

. . 6 indino uonouny AN|  6€Z 14
. . g indno uonouny AN|  z€2 4
. . , indino uonouny AN|  gez v€T
. . 9 indino uonouny AN| €€z 233
. . G indno uonouny AN| L€Z 0£Z
. . ¥ indino uonoun; AN 622 822
. . ¢ ndyno uonouny AN 222 92z
. . Z indino uonouny AN|  Gzz vZz
. . | ndino uonouny AN| €22 444
A nedwo: b}
* * _M:cow.ucozm .omwmmb§ S9l vol
. . (dojs Aousbiawsa jdeoxa) 14 ainjie4| Ggl el
. . uo1399as /| puewwod Aousnbayj uonesedo| €€l €L
° . wJe|e-aid anbioponQ X ocl
. . wiele jJuswaoeldal Yed| 6zl 8zl
. . ssalboid uj uoljesa|@oap asianell |  2zZ) 9zl
. . uonjow sesisAel]| 6zZL vzl
. . uolesado paziuoiyouks ainjies Jamod ¥4} [}
. . d01S1| 121 0zl
- - (Buuonisod ajdwis Joy) buuonisod dojs jo uonsidwod| L1 8Ll
cTL . . Aejau uoissaiddns ysni jeusexa Jojnding | gLy vLL
° . Jwi anbioy aanebaN| €1 4T
. i Jiwi| 8nbio} dAISOd L 0Ll
. . |eubis peo| AneaH| 601 801
. . |eubis peo| ybri| 201 901
. . (indino 31g-2) 2 Indino exep pejeubised| G0l 70l
. . (indino 31g-2) 9 Indino ejep psjeubisea| €01 Z01
. . (indino 3g-7) G Indino ejep psjeudisea| Lol 00l
. . (indjno 31g-2) ¢ Indino ejep pajeublsea| 66 86
. . (indino 31g-2) € Indino exep pejeubisea| /6 96
. . (indino 31g-2) z Indino ejep psjeubisea| 66 ¥6
. . (indino g-7) | Indino ejep psjeubised| €6 z6
. . (Indino 319-9) 9 Indyno epod Jou3|[ 16 06
. . (Indino 31g-9) G Indyno epoo Jou3| 68 88
. . (Indino 11g-9) ¥ Indino epoo Jou3| /8 98
. . (1ndino 31g-9) ¢ ndyno epoo Jouz| 68 ¥8
. . (Indino 319-9) g Indjno epoo Jouz|[ €8 Z8
i . (3ndjno 31g-g) | 1ndyno apoo Jouz 18 08
. . 10113 UOIEDIUNWIWIOD G8YSY 6. 8/
. . ndino Ayyjeay Japaau| 1. 9/
2160| 2160|
ELITEIEIEN] YA |01JU0d Nd | |043u02 Bnbuo] | |0Ju0d paadg uonoung onnebion | samsod
(p1eAur ) J0SUSS U)IM J0}O9A/I0}0BA SS|I0SUSS [(¢/2) Bumas uonouny [eulw.a) IndinQ]

11

K-46



E6581301

TOSHIBA

. . (sys9} |eubls Jeujwa) Joj) 440 shemy|  ggz 52
. . 91 indino uonoun AN| €62 [t
. . G| indino uonouny AN| 162 0S¢
. . ¥ Indyno uonounj AN[ 62 8ve
el . . €| ndino uonouny AN[  Zvz 9z
. . Z1 indino uonoun AN| Gz v
. . L1 indino uonouny AN| €z [444
. . 0} ndyno uonounj AN| 1z 0tz
aoualsjoy N |043U0d NI |0J3U0d ms_u‘_o._. |0J3U0d Ummaw uonoung ®>M“_M%_®Z m\ﬂ“_mmnvn“&

(p1eAUl - ‘pl|eA @) JOSUSS Y)IM JOJODA/I0}0BA SSOII0SUSS

[e/€ Bumes uonouny jeuiwssy IndinQ]

K-47



E6581301

OO0k dM- 05k INH 'NM-  Uim Bulpus Jequinu [9pow B Yim JaUsAUl 2, (ZHOG) ZHO9 1€ 1es si ( 77) Aouanbauy eseq ayy usym sbuyes jnejep Aiojoed i1,
£ RE o o 5950 O0ER | OO0 LEY aJoee L0 5c o0 [ 50 OdM00SH-LSV4A
£ & aF g 5980 o eS| OO0 LEY ooee Lo 5 ons [ ol OdM00Pp-ISV4A
£ & aF o 5980 Oht!8 | 055 LE ghr't! &0 ‘ oo [ ol OdMSSEY-ISVAA
H hE Oh o N Oh89h | OOBS LE h oo [ o 0dM082Zh-I SY4A
Z hE Oh 1] e o aoes LE & ons [ 5 OdM0ZZr-LSYAA
c hE Oh 1] 5580 ot aon LEY & oo s 5 OdM00ZH-LSYAA
c hE'! gh ac 591! ot oo LEY LE o0 [ 5 OdM09L1-LSVHA
2 hE Oh o N oL oc LEY LE oo [ o OdMZELY-LSVHA
c GEY OF i 2 SLL) OE oo LE LE oh [ o OdMOLLY-LSVYAA
Z GE! a5 92 St OES! oo LE LE oh [ o 0d006¥-1SV4A
c GE g5 a2 St oE2! a5t LE o8 oo (A o2 d0SZy-LSV4AA
c e oL he 5540 0BE g55 LEY o8 oo (A OE 1d0SSH-LSVHA
c aLc ] a2 N o0 O5h LEY o8 o0 [ gt 1d0SyP-LSVHA
c gL¢ gL L N oLy oLE LE o8 OoE [ ot 1d0LEY-LSVHA
i S0E gL E Shi! OhS ooE LE a5t ooE [ ot 1d00EP-LSVHA
! gL¢ oL L o5L! ook oee LE o5t oo [ ot 1d0ZZh-LSV4A
! Le oL Le o5L OhE 58! LE O0E oo [ ot dS8LY-LSVAA
! LEE E] Le OEL! [ o5l Lo O0E oot A ot Id0SLP-LSVAA
j GEE ] Lo OEL! £oc ol Lo a0 oal [ Ot 1dOLLp-LSVHA
j GHE gL EE OEL} ! hi g5t LED oo oal [ Oh 1dSL0p-LSVHA
j GHE oL hE OEL} 50 45’5 LED o8 ohl [ Oh 1dSS0P-LSVHA
! 11 oL S5E HEED Rl oue Lo o8 ool [ o8 1dLE0P-LSVHA
g 99 gL Ik R 5h aee L50 oone oo [ o8 1d220p-LSYAA
o g ] 5h FEER IE o5t L5 oooe oal [ ] 1dSL0P-LSVHA
o ¥ a5 h5 HEED L T L5 oooe oo [ o8 1d200b-LSVHA
Z £ a5 a2 N EE [ LEZ L oos OEe o d0S22-1SV4A
Z S oL ke 5511 el 455 LB ac s OEZS oF d0552-1SVAA
c s a5 a2 N a0 O5h LE oc o0 OEc oE Wd0SZ-1SVAA
c c gL £ Y Oh gLE LE oc oo OEc oE Wd0ZEZ-1SVHA
! ‘E gL E Shi! o8 ooE LE EE ooE OE Nd00EZ-LSVHA
! 2 oL L o5L! oo oee LE £t oo [ Nd0ZZzZ-LSV4A
! Le oL L FE ] 58! LE Ei oo [ NdS8L2Z-LSVHA
: i ] L OEL! ELF] o5 Lo S oo oF Wd0S}2-LSY4A
/ ] Lo EL! 50 ol Lo oo oal Ot Wd0L2-LSVHA
/ gL £E OEL} 28 4510 LE as5) ool Oh 1dS202-LSVHA
j oL hE OEL} ol e 455 LE oo oal Oh 1dSS02-LSVHA
! o8 9E HEED 8hi! oue Ly [ g0k oo [ 1d2E02-LSVHA
0 oL !k FEER &8 oee L5 [ R oo [ 1d2202-LSV4A
o oL Sh FEED ] e L o o5t oo ] 1dS102-1SVAA
o ool h5 069! hE sLo L5 g oooc oal a8 1d2002-LSVHA
0 aci ;9 FEED o Rl L5 crd aooc oo a8 1d¥002-1SV4A

! Gkt 54
Bhi i h 2ihd | fihd b d79d s i
i | ELb) | et | i s | 88k | G953 |edhblien | °REES | coieiho | o8, | G210 —
10} UONDB|ES Piugsuoo €UBISUOD | ZIuejsuoo Pa8ds [EUOREIO pojes oo\ | pajes Jojoy Buyoyms snonuiuod Bueiq Jowed WMd EL
Jun Aeydsiq JOION JOJ0 Jojop Pajel 010N PIS JopeU| a|qemo||y olueuka suy Aouanbaly
09p/o0y aseg

TOSHIBA

(Ayoeded) |apow Japaaul Aq palisse|o sbuias jnejep piepueis

~

K-48




TOSHIBA E6581301

12. Specific

121 Models and their standard specifications

1) Standard specifications (small/medium capacity types)

Item Specification
Voltage class 200V class
Applicable motor (kW) 04 [075 ] 15 | 22 [37/40] 55 | 75 | 11 | 15 [ 185 | 22 | 30 [ 37 | 45
Applicable motor (HP) o5 [ 1 [ 2 [ 3 ] 5 [ 75 10 ] 15 [ 20 | 25 [ 30 [ 40 [ 50 [ 60
Type VFAS1-
Form 2004PL|2007PL[2015PL [2022PL|2037PL|2055PL [2075PL|2110PM|2150PM[2185PM|2220PM|2300PM[2370PM|2450PM
Outputcapaoty®h) |4 ¢ | 48 | 30 | 42 | 67 | 10 | 13 | 21 | 25 | 20 | 34 | 46 | 55 | 67
- | [Note 1]
;‘J' Output current 3.0 4.8 8.0 1 17.5 275 33 54 66 75 88 120 144 176
S [(A) [Note 2] 3.0) | @5 | 8.0) | (10.5)| (16.6) | (25.0)| (33) | (49) | (64) | 66) | (75) | (88) | (120) | (140)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
g Dyngmlc. Built-in dynamic braking drive circuit
s & | braking circuit
%g Dynamic braking An external braking resistor (optional)
= resistor = Rating: Refer to 5.19.
e g Voltage-frequency Three-phase 200~240V-50/60Hz  [Note 3]
]
E ﬂAS::::zfn Voltage + 10% - 15% [Noted]  Frequency £5%
Protective method 1P20 Enclosed type (JEM1030) | IP00 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fannoise (dBA) | 43 | 43 [ 43 | 55 | 55 | 56 | 58 | 60 | 60 | 60 | 60 | 64 | 64 | 64
Color RAL7016
EMC filter Built-in I Basic filter (Not complies with the European EMC Directive)
DC reactor External DC reactor (option) [ Built-in
Item Specification
Voltage class 400V class
Applicable motor (W) | 0.75 [ 15 | 2.2 [3.7/40] 55 | 75 | 11 | 15 [ 185 22 | 30 | 37 | 45 | 55 | 75
Applicable motor (HP) 1 | 2 [ 3 ] 5 [75] 10 ] 15 [ 20 | 25 [ 30 [ 40 [ 50 [ 60 [ 75 [ 100
[Type VFAS1-
Form 4007PL | 4015PL | 4022PL | 4037PL [4055PL | 4075PL | 4110PL | 4150PL [ 4185PL | 4220PL | 4300PL | 4370PL | 4450PL | 4550PL [4750PL
Outputcapaoty®h) | 4o | 34 | 44 | 8o | 11 | 13 | 20 | 25 | 31 | 37 | 50 | 60 | 72 | 88 | 122
— |[Note 1]
25‘)- Output current 23 4.1 58 105 | 143 | 176 | 27.7 33 41 48 66 79 94 116 160
S [(A) Note2] | (2.3) | 4.0) | 4.6) | 86)| (13) | (17) | @5) | 32) | 37) | 38) | (53) | (60) | (75) | (93) | (120)
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
9’,% Eyngmlc. Built-in dynamic braking drive circuit
58 raking circuit
g‘ﬁ- Dynamic braking An external braking resistor (optional)
| resistor —> Rating: Refer to 5.19.
e Voltage-frequenc Three-phase 380~480V-50/60Hz  [Note 3]
B3 [Alowable
<= fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method 1P20 Enclosed type (JEM1030) I IPO0 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fannoise (dBA)| 43 [ 43 [ 43 [ 55 [ 56 | 56 | 58 | 60 | 60 | 60 | 64 | 64 | 64 | 64 | 64
Color RAL7016
EMC filter Built-in
DC reactor External DC reactor (option) Built-in

Note 1: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 2: Rated output current when the PWM carrier frequency (parameter £ F ) is 4kHz or less.
The values between parentheses refer to rated output currents when set to 12kHz.
= Refer to 1.4.4 "Current reduction curve” for details.

Note 3: If you are using a 200V-15kW or 400V-2.2kW inverter and the ambient temperature is 40°C or more,
decrease the PWM carrier frequency to 8kHz. Setting 5 & 3 / to { enables you to protect the overload
caused by ambient temperature described in page A-23.
An external power supply backup available (optional) (Type: CPS002Z)

Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Models, 200V-18.5kW or more and 400V-22kW or more, do not have wiring port covers. They have large
openings, but there is no space to bend the external cables inside the unit.
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2) Standard specifications (large capacity types) [Note 1]

ltem Specification

Voltage class 200V class

Applicable motor (kW) 55 | 75

Applicable motor (HP) 75 | 100
Type VFAS1-
Form 2550P 2750P
Output capacity

- [(KVA) [Note 2] 84 109

&

= | Output current

5

a @A) 221 285
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload

. 150%-1 minute, 165%-2 sec.
current rating

Dynamic braking

m P . -
gg circuit Built-in dynamic braking drive circuit

IST% Dynamic braking An external braking resistor (optional)

& resistor = Rating: Refer to 5.19.
Voltage-frequency "

E g [Note 3] Three-phase 200~240V-50/60Hz

5 [Allowable

<< % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method IP00 Open type (JEM1030) [Note 5]

Cooling method Forced air-cooled

Cooling fan noise (dBA) 61 | 72

Color RAL7016

EMC filter External filter (optional)

DC reactor Attached DC reactor

Item Specification

Voltage class 400V class

Applicable motor (kW) 90 [ 10 [ 132 [ 160 | 200 | 220 | 280 | 355 | 400 | 500

Applicable motor (HP) 125 [ 150 | 200 [ 250 | 300 [ 350 | 450 | 550 | 600 | 700
Type VFAS1-

Form 4900PC | 4110KPC | 4132KPC | 4160KPC | 4200KPC | 4220KPC | 4280KPC | 4355KPC | 4400KPC | 4500KPC
Output capacity

- | (VA) [Note 2 136 164 197 239 295 325 419 511 578 77

&

& 8\‘;“’“‘ current | 479 215 259 314 387 427 550 671 759 941
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating

' m| Dynamic - . . . _— . . o N

¥8 braking circuit Built-in dynamic braking drive circuit External dynamic braking circuit (optional)

B3]

=| Dynamic braking An external braking resistor (optional)

resistor = Rating: Refer to 5.19.
Voltage-frequency Three-phase 380~440V-50Hz

4 5 [Note 3] [Note 6] Three-phase 380~480V-60Hz

22 [ Allowable

<= %, - 159 9
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method IPO0 Open type (JEM1030) [Note 5]

Cooling method Forced air-cooled

Cooling fan noise (dBA) 61 72 73 73 76 | 76 [ 76 | 76 76 78

Color RAL7016

EMC filter Built-in

DC reactor Attached DC reactor

Note 1: For 200V-55kW, 400V-90kW or larger model, be sure to install DC reactor.
However, this is unnecessary for DC input specifications.

Note 2: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 3: An external power supply backup available (optional) (Type: CSP002Z)

Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Models, 200V-18.5kW or more and 400V-22kW or more, do not have wiring port covers. They have large
openings, but there is no space to bend the external cables inside the unit.

Note 6: Three-phase 380~480V-50/60Hz for 4900PC
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3) Common specification

Item

Specification

uoneoydads [01u0D

Control system

Sinusoidal PWM control

Output voltage adjustment

Main circuit voltage feedback control. (Switchable between automatic adjustment/fix/control off)

Output frequency range

Setting between 0.01 to 500Hz. Default max. frequency is set to 0.01 to 60Hz.
Maximum frequency adjustment (30 to 500Hz)

Minimum setting steps of
frequency

0.01Hz: operation panel input (60Hz base),
0.03Hz: analog input (60Hz base, 11 bit/0 to 10Vdc)

Frequency accuracy

Analog input: £0.2% of the maximum output frequency (at 25+10°C)
Digital input: +0.01%+0.022Hz of the output frequency

Voltage/frequency
characteristics

VIf constant, square reduction torque control, automatic torque boost, vector calculation control, base
frequency adjustment 1, 2, 3, and 4 (25 to 500Hz), V/f 5-point arbitrary setting, torque boost adjustment
(0 to 30%), start frequency adjustment (0 to 10Hz), stop frequency adjustment (0 to 30Hz)

Frequency setting signal

3kQ potentiometer (possible to connect to 1 to 10kQ-rated potentiometer)
0 to 10Vdc (input impedance Zin: 30kQ)

0 to +10Vdc (Zin: 22kQ)

4 to 20mAdc (Zin:242Q)

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Compliant with 6 types of input; analog input
(RR, VI/Il, RX, Al1, Al2), and pulse input. (*Al1, Al2, pulse input: optional)

Frequency jump

3 places. Setting of jump frequency and width.

Upper and lower limit
frequencies

Upper limit frequency: 0 to max. frequency, lower limit frequency: 0 to upper limit frequency

PWM carrier frequency

200V-45kW or less, adjustable between 1.0 to 16kHz for 400V-75kW or less
200V-55kW or less, adjustable between 2.5 to 8kHz for 400V-90kW or more

PID control

Adjustment of proportional gain, integral time, differential time and delay filter

Torque control

Voltage command input specification: DC 0 to 10V

suoneoyoads uonesado

Acceleration/deceleration
time

0.01 to 6000 sec. Selectable from among acceleration/deceleration. times 1, 2, 3 and 4. Automatic
acceleration/deceleration function. S-pattern acceleration/deceleration 1 and 2 pattern adjustable.

DC braking

Adjustment of braking start frequency (0 to 120Hz), braking (0 to 100%) and braking time (0 to 20 sec.).
With emergency stop braking function and motor shaft fix control function.

Forward run/reverse run

With F-CC closed to forward run, with R-CC closed to reverse run, with both closed to reverse run. With

[Note 1] ST-CC opened to coast stop. Emergency stop by panel operation or terminal board.
Jog run Jog mode, if selected, allows jog operation from the operation panel
[Note 1] Jog run operation by terminal board is possible by setting the parameters.

Preset speed operation
[Note 1]

By changing the combination of open/close between S1, S2, S3, RR/S4-CC, set frequency + 15-speed
operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Retn Capable of restarting after a check of the main circuit elements in case the protective function is
Y activated. Max. 10 times selectable arbitrarily. Waiting time adjustment (0 to 10 sec.)
Soft stall Automatic load reduction control at overloading. (Default: OFF)

Cooling fan ON/OFF

The cooling fan will be stopped automatically to assure long life when unnecessary.

Operation panel key
operation ON/OFF control

Key prohibition selectable between STOP key only, MODE key only, etc. All key operations can be
prohibited.

Regenerative power
ride-through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure.
(Default: OFF)

Auto-restart operation

Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)

Simplified pattern

Possible to select each 8 patterns in 2 groups from 15-speed operation frequency. Max. 16 types of

operation operation possible. Terminal board operation/repeat operation possible.
Commercial inverter Possible to switch operation by commercial power source or inverter
switching

Light-load high-speed
operation

Increases the operating efficiency of the machine by increasing the rotational speed of the motor when it
is operated under light load.

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from
concentrating on one inverter due to unbalance.

Override function

External input signal adjustment is possible to the operation frequency command value.

uoROUN} BAR}0Id

Protective function

Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the
load side [Note 5], undervoltage, momentary power failure (15ms or more), non-stop control at
momentary power failure, overload protection, arm overload at starting, overcurrent on the load side at
starting, overcurrent and overload at dynamic braking resistance, overheat, emergency stop

Electronic thermal
characteristic

Switchable between standard motor/constant torque VF motor, adjustment of overload protection and
stall prevention level.

Reset

Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power source OFF/ON.
This function is also used to save and clear trip records.

(Continued overleaf)
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Item Specification
Alarms Stall prevention during operation, overload limit, overload, undervoltage on power source side, DC circuit
undervoltage, setting error, in retry, upper limit, lower limit.
Overcurrent, overvoltage, overheat, short circuit on the load side, ground fault on the load side, inverter
overload, arm overcurrent at starting, overcurrent on the load side at starting, CPU error, EEPROM error,
Causes of RAM error, ROM error, communication error, (dynamic braking resistor overcurrent/overload),
failures (emergency stop), (undervoltage), (low current), (overtorque), (motor overload), (input phase failure),
(output phase failure)
The items in the parentheses are selectable.
Operation frequency, operation frequency command, forward run/reverse run, output current, DC
<7U,~ 4-digit voltage, output voltage, compensated frequency, terminal board input/output information, CPU version,
:“—, and past trip history, cumulative operation time, speed feedback, torque, torque command, torque current,
;,, 7-segme | Monitoring exiting current, PID feedback value, motor overload factor, inverter overload factor, PBR overload factor,
2 |ntLED |function PBR load factor, input power, output power, peak output current, peak DC voltage, RR/S4 input, VI/II
é‘ input, RX input, Al1 input, A2 input, FM output, AM output, expansion 1/O card option CPU version,
integral input power, integral output power, communication option reception counter, communication
option abnormal counter
Free unit display Dis‘play of optional units gther than output frequency (motor speed, line speed, etc), current ampere/%
switch, voltage volt/% switch
Automatic edit | Searches automatically parameters that are different from the standard default setting parameters. Easy
function to find changed parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the
setting user-defined parameter settings.
LED Charge display | Displays main circuit capacitor charging.

Input/output terminal input
function

Possible to select positive logic or negative logic with programmable input/output terminal function menu.
[Note 1] [Note 2]
(Default setting: positive logic)

Sink/source switching

Possible to switch between minus common (CC) and plus common (P24) for control terminal.
(Default setting: minus common (CC))

|euBis jndino

Failure detection signal

1c contact output (250Vac-2A-cos®=1, 250Vac-1A-cos®=0.4, 30Vdc-1A)

Low speed/speed reach
signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Upper/lower limit
frequency signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Output for frequency
meter/

Output for ammeter
[Note 3]

Analog output. 1mAdc full-scale DC ammeter or 7.5Vdc-1mA voltmeter

Pulse train frequency
output

Open collector output (24Vdc, max. 50mA)

Communication function

RS-485 standard 2-channel equipped (connector: modular 8P)
CC-Link, DeviceNet and PROFIBUS-DP are optional.

UETINE]

Use environments

Indoor use. Altitude: 3000m or less (current reduction necessary if 1000m or more.) Place not exposed
to direct sunlight and free of corrosive and explosive gases.

Ambient temperature

-10 to +60°C (Remove the upper cover if 40°C or more, max. 60°C) [Note 4]

Storage temperature

-25 to +70°C

Relative humidity

20 to 93% (free from condensation)

Vibration

5.9m/sz(0,GG) or less (10 to 55Hz) (Compliant with JIS C60068-2-6)

Note 1: 16 contact input terminals (of which 8 are options) are programmable contact input terminals, and they make
it possible to arbitrarily select from 136 types of signals.

Note 2: Programmable ON/OFF output terminals make it possible to arbitrarily select from 150 types of signals.

Note 3: Programmable analog output terminals make it possible to arbitrarily select from 55 types of signals.

Note 4: When using inverters where the ambient temperature will rise above 50°C, remove the upper cover and
operate each inverter at a current lower than the rated one.

(200V-55kW or lager and 400V-90kW or larger models dose not need remove the upper cover)

Note 5: This function protects inverters from overcurrent due to output circuit ground fault.
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12.2 Outside dimensions and weight

B Outside dimensions and weight

Applicable [ Applicable Dimensions (mm) Approx.
Voltage motor motor | Inverter type Drawing | weight
class W H D W1 H1 w2 H2 H3 H4
(kW) (HP) (kg)
0.4 0.5 VFAS1-2004PL
0.75 1 VFAS1-2007PL 130 | 230 | 152 | 114 | 220 - - - - A 3
1.5 2 VFAS1-2015PL
22 & VFAS1-2022PL 155 | 260 | 164 | 138 | 249 - - - - B 4
3.7/4.0 5 VFAS1-2037PL
5.5 7.5 VFAS1-2055PL 175 | 295 | 164 | 158 | 283 - - - - C 5.5
7.5 10 VFAS1-2075PL | 210 | 295 | 191 | 190 | 283 - - - - D 7.5
11 15 VFAS1-2110PM
" 2 VFAsT2rsopy | 230 | 400 | 191 | 210 | 386 | - - - - E 14
200V 18.5 25 VFAS1-2185PM
' - 240 | 420 | 212 | 206 | 4 - -] F 21
22 30 VFAS1-2220PM 0 0 06 03
30 40 VFAS1-2300PM
37 50 VFAS1-2370PM | 320 | 550 | 242 | 280 | 525 - - - - H 41
45 60 VFAS1-2450PM
55 75 VFAS1-2550P 310 680 370 | 250 | 650 | 320 [ 75 | 150 | 30 J 59
(920) (87)
75 100 VFAS1-2750P 350 782 370 [ 298 | 758 | 360 | 72 | 150 | 30 K 2
(1022) (103)
0.75 1 VFAS1-4007PL
1.5 2 VFAS1-4015PL 130 | 230 | 152 | 114 | 220 - - - - A 3
2.2 3 VFAS1-4022PL
3.7/4.0 5 VFAS1-4037PL 155 | 260 | 164 | 138 | 249 - - - - B 4
5.5 7.5 VFAS1-4055PL
75 10 VEASTZ075PL 175 | 295 | 164 | 158 | 283 - - - - (03 5.5
11 15 VFAS1-4110PL 210 | 295 | 191 | 190 | 283 - - - - D 8
15 20 VFAS1-4150PL 13
2 4 191 | 21 - - - - E
18.5 25 VFAS1-4185PL 30 0 9 0] 38 16
22 30 VFAS1-4220PL | 240 | 420 | 212 | 206 | 403 - - - - F 21
30 40 VFAS1-4300PL
24 242 | 2 2 - - - B 2
37 50 VFAS1-4370PL 0 | 550 06 | 529 G o
45 60 VFAS1-4450PL
55 75 VVFAS1-4550PL 320 | 630 | 290 | 280 | 605 - - - - 48
75 100 VFAS1-4750PL
(680 59
400V |90 125 VFAS1-4900PC | 310 370 | 250 | 650 | 320 | 75 | 150 | 30 J
(920) (89)
782 74
110 150 VFAS1-4110KPC | 350 370 [ 298 | 758 | 360 | 72 | 150 | 30 K
(1022) (108)
950 82
132 200 VFAS1-4132KPC | 330 370 | 285 | 920 | 340 | 75 | 150 | 30 L
(1190) (118)
160 250 VFAS1-4160KPC | 430 950 370 | 350 | 920 | 440 | 75 | 150 | 30 M 104
(1190) (161)
200 300 VFAS1-4200KPC 050 (1 gj)
585 370 | 540 | 920 | 598 | 75 | 150 | 30 N
220 350 VFAS1-4220KPC (1190) 136
280 450 VFAS1-4280KPC (204)
355 550 VFAS1-4355KPC 1150 260
880 370 | 418 [ 1120 | 890 | 75 | 150 | 30 ]
400 600 VFAS1-4400KPC (1390) (370)
500 700 VFAS1-4500KPC | 1108 1150 370 | 533 [ 1120 | 1120 75 | 150 | 30 P 330
(1390) (462)

Note: Value in () includes attached DC reactor.
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B Outline drawing
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13. Before

13.1

//Sé@élﬁ rip information and remedies

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.
If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the

table, contact your supplier.

[Trip information]

5L 3P originate from
causes other than those
mentioned above.

*Overheat protection is activated.

E(r):joer Description Possible causes Remedies
+The acceleration time AL [ is too short. [+Increase the acceleration time AL [ .
*The V/f setting is improper. *Check the V/f parameter setting.
«A restart signal is input to the *Use !/ s 5 (Auto-restart) and L/ s [ (Regenerative
Overcurrent rotating motor after a momentary power ride-though control).
ar duri stop, etc. «Increase the carrier frequency
OC iR unnlgr tion A special motor (e.g. motor with a |+Decrease . & setting value.
acceleratio small impedance) is used. *Decrease F 5 {I ! (stall prevention level) to 130
*Manual torque boost value (w &) is large. | as a guide.
«Increase [ F (carrier frequency) setting value if it
is set at lower value (2kHz or less).
e Overcurrent The deceleration time o £ [ is too |[+Increase the deceleration time o £ [ .
,",1,'7-8',3 during short. (in deceleration)
e deceleration
or3 Overcurrent *The load fluctuates abruptly. *Reduce the load fluctuation.
L e during fixed *The load is in an abnormal *Check the load (operated machine).
HE AT speed condition.
[Note] &L P, 00 2F, [-Amain circuit elements is defective.  |-Make a service call.

*Check operation of cooling fan.

*Check cooling fan control mode parameter
FECO.

from external
device

terminal function: 45 or 4 7)is
issued by an external control
device.

wm - o | U-phase arm *A main circuit elements is defective |*Make a service call.
YL 1 short-circuit (U-phase).
e V-phase arm *A main circuit elements is defective |*Make a service call.
YL ML short-circuit (V-phase).
S E] W-phase arm «A main circuit elements is defective |*Make a service call.
YL 3 I short-circuit (W-phase).
*The insulation of the output main *Check the cables and wires for defective
circuit or motor is defective. insulation.
Loaded side *The motor has too small *Selection of short circuit detection at starting
S0 L |overcurrent at impedance. parameter F 5 3.
start time *The drive circuit board in the «If this error message appears when a motor is not
inverter was damaged. connected to the inverter, the inverter itself may
be faulty, so make a service call.
. . [*PB-PC/+ circuit is shorted. *Check the impedance wiring for the resistor, etc.
3'\@?2;? braking *A resistor vyitlh resistance smaller |*Make a service call.
lovercurrent than the minimum allowable +Check if regenerative brake is connected.
G0~ |(200V-55kW or ‘ESIStance |Is_,1connected. , o |*If regenerative brake is not necessary, set
larger, arameter f'h was setto /or ' | parameter A4 to 7.
400V-90KW or without connecpng regeneratlve
larger) brake or with wire disconnected
(with dynamic braking).
*The cooling fan does not rotate. *Restart the operation by resetting the inverter
*The ambient temperature is too after it has cooled down enough.
high. *The fan requires replacement if it does not rotate
n . *The vent is blocked up. during operation.
LiH |Overheating A heat generating device is *Secure sufficient space around the inverter.
installed close to the inverter. *Do not place any heat generating device near the
*The thermistor in the unit is inverter.
disconnected. *Make a service call.
*An input signal is impressed at *The motor is overheated, so check whether the
Thermal trip control input terminal PTG for current flowing into the motor exceeds the rated
stop command optional add-on cards. current.
oHe p +A thermal trip command (input

* In the event one of the error codes I {Fto S 37 and [T

A {to L A 5 appears, in which case a main

circuit component has most probably failed, the only way to reset the inverter is to turn power off and back on.
(Continued overleaf)
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Egrdoé Description Possible causes Remedies
*Rapid acceleration is operated. «Increase the acceleration time 5L [ .
*The DC braking amount is too *Reduce the DC braking amount £ &5 { and the
large. DC braking time F 25 2.
mr 1 |Inverter *The V/f setting is improper. *Check the V/f parameter setting.
Yt ' loverload +A restart signal is input to the *Use !/ s 5 (Auto-restart) and L  (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
*The load is too large. *Use an inverter with a larger rating.
*The V/f parameter is improperly *Check the V/f parameter setting.
set. *Check the load (operated machine).
*The motor is locked up. «Check the [J} /7 setting and adjust F 5 7 &
oL 2 |Motor overload |sLow-speed operation is performed | according to the sustainable overload in the motor
continuously. low-speed range.
+An excessive load is applied to the |*Reduce the DC braking amount ~ 2 5 { and the
motor during operation. DC braking time £ 25 2.
Dynamic *Rapid deceleration is operated. «Increase the deceleration time o £ [ .
T braking resistor *Dynamic braking is too large. *Increase the capacity of dynamic braking resistor
wLr 9 (wattage) and adjust PBR capacity parameter
overload BLLE
*The input voltage fluctuates abnormally. |s+Insert a suitable input reactor.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF ! |during (3)A system using a thyrister is
acceleration connected to the same power
distribution line.
«A restart signal is input to the *Use {fs 5 (Auto-restart) and f I (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
«The deceleration time o £ [ is too «Increase the deceleration time o £ .
short (regenerative energy is too
large).
*The dynamic braking resistor has |+Install a dynamic braking resistor.
a considerably large resistance. *Decrease dynamic braking resistance. (Also reset
Pk (Dynamic braking resistor) is OFF. | the P & r.)
o Overvoltage i(g\g;vFoltage limit operation F 35 -ﬁre;piyrryamic braking mode parameter F &
bre gurlnlgr tion +The input voltage fluctuates abnormally. |Set overvoltage limit operation F 3 7 5 properly.
eceleratio (1)The power supply has a capacity | *Insert a suitable input reactor.
of 500kVA or more.
(2)A power factor improvement
capacitor is opened and closed.
(3)A system using a thyrister is
connected to the same power
distribution line.
*The input voltage fluctuates +Insert a suitable input reactor.
abnormally.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
O F 3 |during fixed (3)A system using a thyrister is
speed operation | connected to the same power
distribution line.
*The motor is in a regenerative «Install a dynamic braking resistor.
state because the load causes the
motor to run at a frequency higher
than the inverter output frequency.
*Overtorque reaches to a detection |+Check system error.
level during operation.
*r «Stall prevention operation was *Check whether the motor is overloaded or the
Ut |Overtorque performed continuously for a brake is engaged.
length of time longer than that set
with FH 5.
*The output current decreased to a |+*Check the suitable detection level for the system
*UL |Low current low-current detection level during | (F& ! {).
operation. *Make a service call if the setting is correct.
*The input voltage (in the main *Check the input voltage.
circuit) is too low. *To cope with a momentary stop due to
N Voltage drop in |*Momentary power failure occurs undervoltage, enable /., (Regenerative power
70 I main circuit because undervoltage continues ride-through control), Lf s 5 (auto-restart control),
longer than undervoltage detection | and F 5 &' & (Undervoltage detection time).
time F525.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error Description Possible causes Remedies
code P

*Inverter is stopped by panel *Reset the inverter.

operation during automatic or
r remote operation.
= Emergency stop | stop command (input terminal

function: 2 or & !)is issued by

an external control device.
‘ A data writing error occurs. *Turn off the inverter, then turn it again. If it does
EELF 1|EEPROM error not recover from the error, make a service call.
«Some internal data is corrupted. *Make a service call.
£ £ P2 |Initial read error |*Power was turned off while £ 5/ |-Set £ 4 7 again. If the inverter does not recover
was being set. from the error, make a service call.
£ £ F 5 |Initial read error |*Some internal data is corrupted. *Make a service call.
EF ! G d fault «A current leaked from an output *Check the cable and the motor for ground faults.
£F g |Broundiau cable or the motor to ground.
* Output phase +A phase failure occurred in the +Check the main circuit output line, motor, etc. for
£PH0 | failure output line of the main circuit. phase failure.
= «Select output phase failure detection parameter £ 5 5 5.
* Input phase A phase failure occurred in the *Check the main circuit input line for phase failure.
EFH ! |failure input line of the main circuit.
Errd Main unit RAM | +The control RAM is defective. *Make a service call.
s fault
Err3 ;vla:n unit ROM |+The control ROM is defective. *Make a service call.
ault
£~ ~ H|CPU fault *The control CPU is defective. *Make a service call.
Interruption of | *A normal communication was not |+Check the remote control device, cables, etc.
operation possible for the time or longer set
£~ 5 |command from | by FED 3.
external control
device
£~ £ |Gate array fault [-Main gate array is defective. *Make a service call.
Errl Output current  [+The main output current detector |+<Make a service call.
detector error is defective.
Obtional unit «An optional device has failed. *Check the connection of optional board(s).
Errfg fazlt (such as a communication device *Refer to instructions of options concerned
[add-on option]) specified in Section 6.42.

*The capacity of the motor *Make sure that a motor is connected.
connected is 2 notches or more *Make sure that the motor is at standstill.
smaller than the inverter capacity. |<Perform auto-tuning 1 again and if the error

£Erm |Tuning error *The motor connected is not a persists, perform tuning manually.
three-phase inductive motor.

*Tuning is performed while the
motor is running.

«Someof F4 {O,F4H 1 1(*2), *Make sure that a motor is connected.

FY {2 and F4 !3(*2) were not |-Make sure that the motor is at standstill.
to be detected during auto tuning. |<Perform auto-tuning 1 again and if the error

*The capacity of the motor persists, perform tuning manually.
connected is 2 notches or more
smaller than the inverter capacity.

Tuning +The motor connected is not a
Etn ! detection error three-phase inductive motor.

*Tuning is performed while no
motor is connected.

*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.

*Tuning is performed while the
motor is running.

« Some detection values of *Make sure that the motor is at standstill.
FHUOFY 1 I(*2),F4 {2 and  |-Perform auto-tuning 1 again and if the error
F 4 ! 3(*2) were beyond the limits | persists, perform tuning manually.
of normal value.

*The capacity of the motor
connected is 2 notches or more

ELng? Motor constant | smaller than the inverter capacity.
= | value error *The motor connected is not a
three-phase inductive motor.

*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.

*Tuning is performed while the
motor is running.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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Error D o . .
code escription Possible causes Remedies
Some items indicated on the motor *Make sure that all items on the motor nameplate
nameplate are not ‘en‘tered correctly. are entered correctly.
-Base frequency /1
Ekbnd gﬂec::ﬁ‘r cgrr;(s)trant +Base frequency voltage 1 ! ws
9 *Motor rated capacity F 4 5
*Motor rated current F 41 5
*Motor rated speed F 45 7
«Is circuit board (or main “When board has been replaced, input & for
EEYP ‘Ienr\r/grrter type circuit/drive circuit board) EYA.
replaced?
Analog input *Overrated voltage is applied to «Apply voltage within the rated voltage.
£ - 1 |terminal analog input.
overvoltage
*The signal from system is not *Please check if the sequence is normal or not.
inputted into input terminals. *Please set {3 or {3 ! asthe input terminal to
*The input terminal function ( { 3 {7, | use.
£ - ! !|Sequenceerror | {3 !)is not set up. *Please set up 0.0, when you do not use
A value other than 0.0 is specified | system-supporting sequence.
for F & 31, although the brake
answer function is not used.
Disconnection of encoder circuit. *Check connection of encoder.
o *The encoder is not connected Connect encoder correctly.
£ - 12 Encoder error correctly. «Check whether the setting of & 3 75 matches the
phase-A and phase-B connections of the encoder.
-Speed error (Inverter error, «Check the settingof FA 22 ~FEZH
Encoder error) *Check connection of encoder.
£-13 Speed error *Over speed by overvoltage limit «In the case of overvoltage limit operation, install a
£~ "7 |(Over speed) operation dynamic braking resistor.
*Using braking function in not *Operation in connect a motor.
connect a motor
*Braking down of a wire for VI/II «Check VI/Il input signal.
Terminal input |nput.3|gnzlll. . . .
£- 18 error *Terminal circuit board comes off «Install the control terminal board to the inverter.
and falls
*P24 overcurrent *Check P24 terminal short circuit to CC or CCA.
Abnormal *An error arises during CPU2 *Make a service call.
£-i3|cpPu2 communication.
communication
« Output voltage / Output frequency |+ Set Base frequency voltage 1 . L s and Base
ratio is too high compared to motor | frequency .. in accordance with motor rating.
rating. * When operating a motor in V/f control mode
« It was run in vector control mode selection P £=2,3,4, 7 or 5, follow section 6.22,
(PE=2,3,4, 7 or B) without and then set the parameters (Auto-tuning)
setting parameters (Auto-tuning) concerning the motor.
concerning the motor. « If the inverter is tripped during deceleration
£ - 20 | VIf control error |+ Motor was in over-excitation state | because of V/f control error (£ - 2 ) when
during deceleration. F 305 (Over voltage limit operation) is set to 2 or
* Motor constant 1 (Torque boost) 3, decrease the value for £ 3 {5 (Regenerative
F4 1l is too large. over-excitation upper limit)..
» Motor was started under the brake |+ If the inverter is tripped during low frequency,
closed. decrease the value for F 4 {[J.
« If the inverter is tripped during braking, make the
brake release timing early.
£-2!|cPutfault ﬁoﬁttg;/ag;jrror occurs in the Make a service call.
£-22 Abnormal logic |+An abnormal voltage is applied to  |+Check the signal given to the logic connected with
ce input voltage the control logic input terminal. the input terminal.
< . *Option card 1 is defective. *Make a service call.
£ - &3 | Option 1 error (Installed option at lower side)
_ . +Option card 2 is defective. *Make a service call.
E - 24| Option 2 error (Installed option at upper side)
*A deviation error occurs during *Check connection of encoder.
stop position retaining control. «Adjust the proportional P gain F 35 2.
£-as Stop position *The stop position adjustment eIncrease F 35 .
£ 75 7 | retaining error | range specified with £ 38 { is too
narrow.
*Creeping speed is too fast. *Lower the creeping speed.

(Continued overleaf)
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(Continued)
*Motor control CPU is defective. *Make a service call.
*The drive circuit board in the
£-25 Internal circuit | inverter was damaged.
error *Power device is defective.
*Using braking function in not «If the braking function is used, operate a motor in
Fr=2,3,4,7,8 mode FPL=2,3,4,7.8 mode
*The control voltage between +SU  |+Check whether the voltage between +SU and CC
Control power and CC terminals is too low. terminals is DC20V or more.
£-29 backup «Control power is not supplied *Set F £ 4 7 to 0 if a control power backup device
c undervoltage through +SU and CC terminals. is not connected to +SU and CC terminals.
error *The parameter F 5 4 7 is not set To reset the inverter that has been tripped
correctly. because of this error, turn it off and then back on.
Step-out (for *The motor shaft is locked. *Unlock the motor shaft.
50U E | PM motors *One output phase is open. *Check the interconnect cables between the
only) «An impact load is applied. inverter and the motor.
Note: Please contact us if you find any trips other than the above.
[Alarm] The following are messages only. No trip is developed.
Error Problem Possible causes Remedies
code
ST terminal is in open-circuit. *Check SW1 select
OFF |ST signal OFF «Close ST-CC circuit (Sink logic)
*Close ST-P24/PLC circuit (Source logic)
*The control voltage between +SU | +Check whether the voltage between +SU and CC
and CC terminals is too low. terminals is DC20V or more.
«Control power is not supplied *Set 5 54 7 to [ if a control power backup device
Control power through +SU and CC terminals. is not connected to +SU and CC terminals.
L0 F F |backup *The parameter F 54 7 isnotset | Inthe eventofa  JF F error, the inverter will not
undervoltage correctly. be reset automatically even if the control voltage
between +SU and CC terminals returns to its
normal level. To reset the inverter, turn it off and
then back it on.
*The supply voltage between R, S |+Measure the main circuit supply voltage.
nOoEE Undervoltage in | and T is under voltage. If the voltage is at a normal level, the inverter
HHTT  main circuit «Trouble of rush current restraint requires repairing.
circuit or DC circuit fuse. *Make a service call.
*The inverter is in the process of *The inverter is normal if it restarts after several
- -4 |Retr retry. tens of seconds. The inverter restarts
mET Y *A momentary stop occurred. automatically. Be careful of the machine because
it may suddenly restart.
Point setting *The frequency setting signals at «Set the frequency setting signals at points 1 and 2
Err i points 1 and 2 are set too close to | apart from each other.
alarm
each other.
- _ = |Key failure *The same key is input continuously | *Check the operation panel.
" "lalarm more than 20 seconds.
*This message is displayed when *Press the STOP key again to clear the trip.
- Clear enabling pressing thg STOP key while an
LL7 |indication error code is dlsplayefi. ) ) A )
« Input terminal RES signal is ON *Turn off the input terminal RES signal.
during trip display.
Emergency stop |*The operation panel is used to *Press the STOP key for an emergency stop. To
£ F F |enabling stop the operation in automatic cancel the emergency stop, press any other key.
indication control or remote control mode.
Setting error +An error is found in a setting when [+Check whether the setting is made correctly.
alarm data is reading or writing.
An error code
H /L [} |and data are
displayed
alternately twice
each.
b |DC braking *DC braking in process -The message goes off in several tens of seconds
if no problem occurs. [Note]
b On Shaft fixing in *Motor shaft fixing control is in «If the message disappears by stop command
control process. (ST-CC open), it is normal.
*The digit number of the item «For indication of frequency, set multiplying rate
o displayed, e.g., frequency, is in (F 70 2) lower. (Parameter setting that results in
'Z_- 5 | Panel indication | excess of the specified digit overflow is of course valid.)
Ecﬂ overflow number.
(Number of overflowing digits is
indicated.)

(Continued overleaf)
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(Continued)

Parameters in
the process of
initialization

im lE

*Parameters are being initialized to
default values.

*Normal if the message disappears after a while
(several seconds to several tens of seconds).

*Auto-tuning 1 in process.

*Normal if it the message disappears after a few

AEn |Inauto-tuning 1
seconds.
Auto-stop *The automatic stop function of *This function is deactivated when the command
because of F 25 E is being performed. frequency becomes 0.2Hz or more higher than the
, o | continuous lower-limit frequency (LL) or when a command for
Lot operation at the stopping operation is entered.
lower-limit
frequency
Momentary *The deceleration stop function of |+To restart operation, reset the inverter or input an
power failure U L (regenerative power operation signal again.
sLop slowdown stop | ride-through control) is activated.
=7 | prohibition
function
activated.
WA Display of *First and last data in the A L/ H «To exit from the group, press the MODE key.
&7 | first/last data roup.
r group
End  items

L !~ |During learning

*Learning for brake sequence
operation or light-load high-speed
operation is currently in progress.

«To cancel learning, suspend it and set learning
parameters £ 325 to .

Brake sequence

*Braking operation is not performed
normally.

-Brake signal output (5 &, & 5) is not assigned to
the control output terminal.

Fi3q.

tlnm i learning error *The load is too heavy. *The brake function mode selection parameter
*There are some operation errors. (F 34 !)is not set.
+Learning is performed while the load is lifted
Light-load *There are some errors in the *Check whether the learning operation for light-load
Elnd high-speed operation for learning for light-load | high-speed operation is performed correctly.
Y E llearning high-speed operation. = Refer to 6.16.
operation error
Learning operation for light-load *Check the load.
Light-load high-speed operation is performed |<Check the motor constant setting.
" high-speed while the load is lifted.
Elind learning *Motor constants (u ., ui w,
overload error FYO05t0 FY {3)arenot
entered correctly.
*This message appears if the *When this message is displayed, all the keys are
Key operation ENTER key is pressed and held operational. To prohibit key operation again, turn
U d o |permitted down for 5 seconds or more when | off the inverter and then turn it back on.
temporarily key operation is prohibited by

Note: In the case of DC injection breaking ON/OFF function is selected for an input terminal; if “5 & ” disappears as a
result of open-circuit between the terminal and CC, it is normal.

[Pre-alarm display]

Error
code

Description

Possible causes

Remedies

=

L Overcurrent pre-alarm

Same as £/ (Overcurrent)

Same as /L (Overcurrent)

F Overvoltage pre-alarm  [Same as {J 7 (Overvoltage) Same as {J P (Overvoltage)
Achieving PBR operation | # blink while PBR is operating is not |~ blink while PBR is operating is not
level an error. an error.
L Overload pre-alarm Sameas L {and ! & (Overload) [Sameas ! {and{/! & (Overload)
H___|Overheat pre-alarm Same as {J H (Overheat) Same as {/ H (Overheat)
E Communication error «Various transmission errors occur «For measures to correct various kinds

when computer is linked up with
inverter system.

*Various transmission errors occur in
inverter to inverter communication
(slave side). Time-out or trip in master
side.

of data transmission errors, refer to
the instruction manual for the
communications device used
specified in Section 6.42.
*Check the master inverter.

If two or more problems arise simultaneously, one of the following alarms appears and blinks.
LR PLLHCPL, ..., CRLH
The blinking alarms [, 7, L, H, £ are displayed in this order from left to right.
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13.2

Method of resetting causes of trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the tripped
inverter before eliminating the problem causes it to trip again.

For recovering inverter from trip status,

(1) By turning off the power (Keep the inverter off until the LED turns off.)
= Refer to Section 6.33.2 (inverter trip retention selection ~ 5 [ ) for details.
(2) By means of an external signal (shorting RES and CC on control terminal board — release)
(3) By operation panel operation
(4) By means of a communication
= For details, refer to the instruction manual for the communications device used
specified in section 6.41.

reset it in one of the following ways.

To reset the inverter by operation panel operation, follow these steps.
1.Check whether the LED on the control panel indicates that tripping has occurred. If the occurrence of tripping is
not indicated, press the MODE key to display it.
2.Press the STOP key and make sure that £ . ~ is displayed.
3. Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

When any overload function [ {: Inverter overload, L £': Motor overload, L r : Dynamic braking resistor
overload] is active, the inverter cannot be reset by inputting a reset signal from an external device or by operation
panel operation before the virtual cooling time has passed.

Standard virtual cooling time ... In case of [I! for about 30 seconds after trip

r 1.

o ‘.
In case of L ' for about 120 seconds after trip
In case of {J} r: for about 20 seconds after trip

Note: {7 { or {/L 2 can be reset during virtual cooling time if the CPU1 version is Ver.106 or successor. However,

note that the inverter is in a state easy to trip during virtual cooling time.

If the inverter trips because of overheat ({J H), reset it after a considerably long time enough for cooling it down
completely, because overheat is detected based on its internal temperature.

- Caution - H
For quickly recovering inverter from trip status, turn it off once and reset it. However, this measure is taken
i frequently, it may cause damage to the motor and other component units. H
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If the motor does not run while no trip message is displayed...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

The motor does not run

Is the 7-segment LED
extinguished?

> Check the power supply

Is power being
supplied normally? > normally.

and the MCCB.

Supply the power

\J

_>" Make a service call.

Is 10 F F blinking?

Main circuit power is undervoltage. Check the input voltage. If a DC
reactor (DCL) is connected, check also its wiring.
= For monitoring input voltage, refer to Section 8.2.1.

ol

Is F F displayed? |—> « Check whether a control terminal circuit board is connected to the inverter.

« When sink logic is enabled (SW1: SINK), no connection is established
between STand CC. Close the circuit between CC and the terminal to
which the ST (standby) function on the control circuit terminal is
assigned. = Refer to section 7.2.1.

« When source logic is enabled (SW1: SOURCE), no connection is established
between ST and P24. Establish a connection between P24 and the terminal
on the control terminal board to which the ST (standby) function is assigned.

Is any failure message
displayed?
= Refer to Section 13.1.

Track down and eliminate the cause of the failure and then reset the
inverter.
= For resetting, refer to Section 13.2.

Are - £~ 45 anda
failure message
displayed alternately?

Y

The inverter is in the process of retrying. The retry function can be disabled
by normal or emergency stop operation, or by turning off the inverter.

RUN key lamp lighted?

« When operation panel operation is selected ... Press the RUN key to start

displayed?

the operation.

« Check whether the operation panel operation frequency is set properly.
= Refer to Section 3.2.2.

« If another operation mode is selected ... Change the setting of the

command mode selection parameter [ /71 o . = Refer to Section 5.5.

« If the control panel operation mode is selected ... Change the setting

vesssrassssnsssanaape| Of the command mode selection parameter £ /10 d to .

= Refer to Section 5.5.

« In other operation mode ... Check whether the external operation
command is entered. Setup status of input terminals can be checked
by the monitor. = Refer to Section 8.1.

« Check setup contents of ~ [ 5 parameter (selection of operation to
which priority is given when forward/reverse run commands are input
simultaneously). = Refer to Section 6.2.1.

FassssssssssssnssssnsSannnnnnnnnn

+ Check to see that the frequency setting signal is not set at zero.

« Check the settings of the frequency setting signal parameters F /77
F2OO,F20 7and FJOF. =Refer to Section 5.5.

« Check the frequency setting signal points 1 and 2 settings.
= Refer to Section 7.3.

+ Check that the start-up frequency is not higher than the operation
frequency. = Refer to Section 6.7.

« Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.

» Check that the motor is not under a too large load or not locked up.
—Reduce the load if necessary.

Determine the cause, using the parameter display function and the status monitoring function.
= Refer to Section 11 for the parameter display function or Section 8 for the status motoring

function.
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13.4

How to check other troubles

The following table provides a listing of other troubles, their possible causes and remedies.

Troubles

Causes and remedies

The motor runs in the
wrong direction.

«Invert the phases of the output terminals U, V and W.
«Invert the forward/reverse run signal terminals of the external input device.
= Refer to Section 7.2, Assignment of functions to control terminals.

The motor runs but its
speed does not change
normally.

*The load is too heavy.

*Reduce the load.

+Soft stall function is activated.

Switch off soft stall function. = Refer to Section 5.14.

*The maximum frequency £ X and the upper limit frequency (/! are set too low.
Increase the maximum frequency F H and the upper limit frequency &1 .

*The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.

*Check the setting characteristics (point 1 and point 2 settings) of the frequency
setting signal parameters. = Refer to Section 7.3.

*The base frequency voltage 1 L v is too low.

«If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount ( &) and the acceleration time (L ).

= Refer to Section 5.7 and 5.2.

The motor does not
accelerate or decelerate
smoothly.

*The acceleration time (A [ ) or the deceleration time (d £ [ ) is set too short.
Increase the acceleration time (AL ) or the deceleration time (d £ £).

Atoo large current flows
into the motor.

*The load is too heavy.

Reduce the load.

«If the motor runs at a low speed, check whether the torque boost amount is too large.
= Refer to Section 5.7.

The motor runs at a higher
or lower speed than the
specified one.

*The motor has improper voltage rating.
Use a motor with a proper voltage rating.
*The motor terminal voltage is too low.
Check the setting of the base frequency voltage parameter (u L ).
= Refer to Section 5.8.
Change the cable for thicker one.
*The reduction gear ratio, etc., is not set properly.
Adjust the reduction gear ratio, etc.
*The output frequency is not set correctly.
Check the output frequency range.
+Adjust the base frequency. = Refer to Section 5.8.

The motor speed varies
during operation.

*The load is too heavy or too light.

Reduce the load fluctuation.

*The inverter or motor used does not have a rating large enough to drive the load.
Use an inverter or motor with a rating large enough.

*Check whether the frequency setting signal changes.

«If the V/f control selection parameter 7 & is set at &' or larger (5 and & are
removed.), check the vector control setting, operation conditions, etc. = Refer to
Section 5.6.

Some or all of seven keys
on operation panel don't
work.

«Change panel operation prohibition parameter F 7 3 0~F 73 7.

* Parameter is occasionally set for key operation prohibition mode. Cancel key

Access to parameter results
in failure.

Parameter settings cannot
be changed.

Monitor (Display) is
uncontrollable.

operation prohibition mode according to the following procedure.

To cancel the setting, press and hold down the ENTER key for 5 seconds or
more.

(1)If parameter write protect selection parameter F 7 [J is setat ! (prohibited),
change the setting to I (allowed).
(2)If there is an input terminal that is set for ¢ {{J (or  { ) (parameter editing

enabling ) by input terminal function parameter, turn on the terminal.

How to cope with parameter setting-related problems

If you forget parameters
which have been reset

*You can search for all reset parameters and change their settings.
= Refer to Section 5.21 for details.

If you want to return all
reset parameters to their

respective default settings

*You can return all parameters which have been reset to their default settings.
= Refer to Section 5.20 for details.
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14. Inspection-and maintenance

A\

/N\ Warning

Mandatory | < Before inspection, perform the following steps.

« The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered which
could lead to accidents.

(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

14.1

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

Regular inspection

Electronic parts are easily affected by heat. Install the Inverter in a cool, well-ventilated, dust-free area for achieving
the original performance for a prolonged amount of time in demonstrate its original performance for a long time.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.
nspection procedure

Subject of

inspection Inspection item Ins(?ﬁ:(fgon Inspection method Criteria for judgment
1) Dust, temperature Occasionally | 1) Visual check, 1) Improve bad points.
2) %nd gas  wat gr}ﬁcel;ngg [means of | 2) Chedck forfany trace of water
rooping of water i s condensation.
1.Indoor and other Nauid Occasionally | Smell check 3) Mo temperature:60°C

environment | 3 Room temperature Occasionally | 2) Visual check

3) Check by means of
a thermometer

1) Vibration and noise | Occasionally | Tactile check of the Is something unusual is found,
2 Component cabinet gben the door and chec ine
Bﬁ:}ss and contactors, relays, cooling fan,
etc., inside. If necessary, stop
the operation.
. 1) Load current Occasionally Movin?—iron type AC To be within the rated current,
3.Operation ammeter voltage and temperature.
data . 2) Voltage (*) Occasionally | Rectifier type AC No significant difference from
(output side) voltmeter dtatta collected in a normal
state.

*: The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, always take
readings from the same circuit tester or voltmeter.

B Check points

1. Something unusual in the installation environment

2. Something unusual in the cooling system

3. Unusual vibration or noise

4. Overheating or discoloration

5. Unusual odor

6. Unusual motor vibration, noise or overheating

7. Adhesion or accumulation of foreign substances (conductive substances)

B Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any
other part. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent or
ethanol.

Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away from
molded parts (such as plastic covers and units) of the inverter.

Acetone Ethylene chloride Tetrachloroethane
Benzen Ethyl acetate Trichloroethylene
Chloroform Glycerin Xylene

N-1
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14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

A Warning

« Before inspection, perform the following steps.
o (1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (3) Use a tester that can measure DC voltages (800VDC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.

Performing an inspection without carrying out these steps first could lead to electric shock.

« Never replace any part.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales agency.

Prohibited

B Check items

Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again with a

screwdriver.

Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace of

overheating around any of them.

Check all cables and wires for damage. Check them visually.

Clean up dust and soil. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents and the
printed circuit boards. Always keep them clean to prevent a damage due to dirt or dust.

. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines. When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5
hours or more each, to check the operation of the inverter. Supply electricity for at least 5 hours with the motor
disconnected. It is advisable not to supply the commercial power directly to the inverter but to gradually increase
the power supply voltage with a transformer.

. If insulation test is needed, conduct it for the main circuit terminal board using a 500V insulation resistance tester
only. Never conduct an insulation test on control terminals other than terminals on the printed circuit board or on
control terminals. When testing the motor for insulation performance, separate it from the inverter in advance by
disconnecting the cables from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied
to the inverter during the test.

-

N

> W

[

(=2}

Note: Before an insulation test, always disconnect all cables from the main circuit terminal board and test the
inverter separately from other equipment.

TIL3

E RIL1

S/L2 umt  vit2 W3 PA+ PO PB PC- RO SO TO
O) O) O

O) O) 0O

500V insulation
resistance
tester

N

Never test the inverter for pressure. A pressure test may cause damage to its components.
Voltage and temperature check
14 Recommended voltmeter

Input side ... Moving-iron type voltmeter ( $ )

Output side ... Rectifier type voltmeter ( -H— )
It will be very helpful for detecting a defect if you always measure and record the ambient temperature before,
during and after the operation.

©

N-2



TOSHIBA

E6581301

B Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The following parts
deteriorate with the passage of time because of their composition or physical properties. The use of aged or

deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To avoid such trouble, the
inverter should be checked periodically.

Note: Generally, the life of a part depends on the ambient temperature and the conditions of use. The life spans
listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan

The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 7 years) (average

ambient temperature: 40°C, operation time: 12 hours per day). The fan also needs to be replaced if it makes a
noise or vibrates abnormally.
Remove the portion A and then portion B in the following figure to remove the cooling fan.

s H R |

(1) CA) B> @

2) Smoothing capacitor
The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance because of
ripple currents, etc. The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in

performance because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about

5 years under normal conditions (average ambient temperature: 40°C, load factor: not more than 80%, operation
time: 12 hours per day). For the inverter that applicable motor output is 15kW (200V)-18.5kW (400V) or less,

replace the capacitor together with the printed circuit board.
<Criteria for appearance check>

» Absence of liquid leak
« Safety valve in the depressed position

« Measurement of electrostatic capacitance and insulation resistance

Note: When it becomes necessary to replace expendable parts, contact your supplier. For safety's sake, never

replace any part on your own.

By checking the cumulative operating time and the part replacement alarm information, you can get a rough idea of
when each part should be replaced. For the replacement of parts, contact the service network or your supplier.
(Operation hours can be known by alarm output, if it is set. For more details, refer to Section 6.33.12.)

B Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal conditions (average
ambient temperature: 40°C, load factor: not more than 80%, operation time: 12 hours per day). The replacement
cycle of each part does not mean its service life but the number of years over which its failure rate does not increase
significantly.

Part name

Standard replacement cycle

Replacement mode and others

Cooling fan

(200V/55kW models and
400V/90kW models or smaller)

5 years

Replacement with a new one

(200V/75kW models and

5 years (Inside air cooling fan)

400V/110kW models or larger)

10 years (Outside air cooling fan)

Replacement with a new one

Replace with a new one

Smoothing capacitor 5 years (depending on the check results)
- Whether to replace or not depends

Circuit breaker and relays - on the check results

Aluminum capacitor on printed circuit board 5 years D B e

(depending on the check results)

Note: The life of a part greatly varies depending on the environment of use. Do not install in any location where there are large
amounts of dust, metallic fragments and oil mist.
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14.3

Making a call for servicing

14.4

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.

Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.
(storage temperature:-25~+70°C)

2. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours or
more each, to recover the performance of the large-capacity electrolytic capacitor. And also check the function of
the inverter. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the
power supply voltage with a transformer, etc.
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15. Warrant

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following
conditions:

N

. This warranty applies only to the inverter main unit.

. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery
shall be repaired free of charge.

. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the
warranty period.

N

w

« Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the
inverter
Failure or damage caused by the inverter falling or an accident during transportation after the purchase
Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,
abnormal voltage supply, or other natural disasters
« Failure or damage caused by the use of the inverter for any purpose or application other than the intended one
. All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.

N
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16. Disposa ME/

A Warning

« For safety's sake, do not dispose of the disused inverter yourself but ask an industrial waste

0 disposal agent (*).

Mandatory If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning and
processing of waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.”

When disposing a used inverter, pay heed to the following points.
Blasting during incineration : There is a danger that electrolytic condensers used in the inverter may burst if it is

burnt in an incinerator, because electrolyte inside the condenser expands with heat.
Be careful of blasting of electrolytic condensers.

Plastics : Plastics used as covers of the inverter and so on generate poisonous gas when the inverter burnt. When
burning the inverter, be careful of such poisonous gas.

Disposing manner : Be sure to dispose the inverter properly as an industrial waste.
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TOSHIBA

TOSHIBA INTERNATIONAL CORPORATION
13131 West Little York RD., Houston,

TX 77041, US.A

TEL: +1-713-466-0277

FAX: +1-713-896-5226

TOSHIBA ASIA PACIFIC PTE., LTD
152 Beach Rd., #16-00 Gateway East,
Singapore 189721

TEL: +65-6297-0900

FAX: +65-6297-5510

TOSHIBA CHINA CO., LTD

23rd Floor, HSBC Tower, 101 Yin Cheng
East Road, Pudong New Area, Shanghai
200120, The People's Republic of China
TEL: +86-(0)21-6841-5666

FAX: +86-(0)21-6841-1161

TOSHIBA INTERNATIONAL CORPORATION PTY., LTD
2 Morton Street Parramatta, NSW2150, Australia
TEL: +61-(0)2-9768-6600

FAX: +61-(0)2-9890-7542

TOSHIBA INFORMATION, INDUSTRIAL AND POWER
SYSTEMS TAIWAN CORP.

6F, No66, Sec1 Shin Sheng N.RD, Taipei, Taiwan
TEL: +886-(0)2-2581-3639

FAX: +886-(0)2-2581-3631

*E6581301REVO4*

@ For further information, please contact your nearest Toshiba Liaison Representative or International Operations - Producer Goods.
@ The data given in this manual are subject to change without notice.
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