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TOSHIBA

IMPORTANT NOTICE

The instructions contained in this manual are not intended to cover all details or
variations in equipment types, nor to provide for all possible issues concerning
the installation, operation, or maintenance of this equipment. Should additional
information be desired or should particular problems arise which are not covered
sufficiently for the purchaser's purposes, the matter should be referred to the local
Toshiba sales office.

The contents of this instruction manual shall not become a part of or modN@
t

prior or existing agreement, commitment, or relationship. The sales cont
contains the entire obligation of Toshiba International Corporation's Adj

Speed Drive Division. The warranty contained in the contract betwe ies
is the sole warranty of Toshiba International Corporation's Adjustable d Drive
Division and any statements contained herein do not create new w sor
modify the existing warranty.

Toshiba International Corporation reserves the right, witho@it prior fiotice, to update
information, make product changes, or to discontinu D @ or service

identified in this publication.

Any electrical or mechanical modificatio

without prior written consent of Toshibalat
Corporation will void all warranties a esult in a safety

hazard in addition to voiding the U, :

N

AC AD BLE SPEED DRIVE

Please complete the Egter@awamy Card supplied with this inverter and return
it by prepaid mail to Toshiba: activates the extended warranty. If additional

information or technical as nce is required, call Toshiba's marketing department
toll free at (800) 23141 r write to: Toshiba International Corporation, 13131 W.
Little York Road, X 77041-9990.

For your record lete the following information about the drive with which this

manual wa; ed.
E3 N r:
ial Number:

Date of Installation:

Insﬂected By:

Name of Application:




TOSHIBA

INTRODUCTION O

Thank you for purchasing the E3 adjustable speed drive. This adjustable frequency solid-state AC dp
features "True Torque Control" - Toshiba's 'vector algorithm' that enables motors to develop high starting
torque and compensates for motor slip. The E3 features a four character 7-segment type LED displ

with eight other discrete LEDs, RS232 port, dynamic braking transistor and ground fault, oirload, and

overcurrent protection. These features, combined with built-in special control features s
drooping, trim, and dancer control, make this drive suitable for a wide variety of applieati
unparalleled motor control and reliability.

D,
t require

It is the intent of this operation manual to provide a guide for safely installing, ope
the drive. This operation manual contains a section of general safety instructions
throughout with warning symbols. Read this operation manual thoroughly b

ing this electrical equipment. Q

All safety warnings must be followed to ensure personal safety.

Follow all precautions to attain proper equipment performance vity.

We hope that you find this operation manual informative se. For assistance with your drive,
for information on our free drive application school, or for mation on Toshiba's complete line of
motors, adjustable speed drives, switchgear, instru ta uninterruptible power supplies,
PLCs, and motor control products, please call toll fr 231-1412 or write to our plant at: Toshiba
International Corporation, 13131 W. Little York Road , TX 77041-9990.

Again, thank you for your purchase of this pr
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TOSHIBA

GENERAL SAFETY INSTRUCTIONS O
Warnings in this manual appear in either of two ways: O
1) Danger warnings - The danger warning symbol is an exclamation mark enclosed in a

triangle which precedes the 3/16" high letters spelling the word "DANGER". The 4
Danger warning symbol is used to indicate situations, locations, and conditions that
can cause serious injury or death:

2) Caution warnings - The caution warning symbol is an exclamation r: enclosed in a

triangle which precedes the 3/16" high letters spelling the wordy ION". The
Caution warning symbol is used to indicate situations an itions that can cause
operator injury and/or equipment damage:

/N cauTion (b

Other warning symbols may appear along with the Danger n symbol and are used to specify
special hazards. These warnings describe particular area e ecial care and/or procedures are
required in order to prevent serious injury and possible d

1) Electrical warnings - The electrical w bol is a lighting bolt mark enclosed in
a triangle. The Electrical warning symb, sed to indicate high voltage locations and
]

conditions that may cause seri ju death if the proper precautions are not
observed:

/N N

2) Explosion warnings - The @sion warning symbol is an explosion mark enclosed in
a triangle. The Explo$ ing symbol is used to indicate locations and conditions
where molten, QQO ng parts may cause serious injury or death if the proper

precautions are( served:

nd product labels, a Qualified Person is one who is familiar with the
ration and maintenance of the equipment and the hazards involved (see
Code) Atrticle 100 - Definitions).

For the purpose of thi
installation, construc
1996 NEC (Natio

ully read the entire operation manual (see 1996 NEC Article 110-3 "Installation and
2) 4 Be trained and authorized to safely energize, de-energize, clear faults, ground, lockout
and tag circuits and equipment in accordance with established safety practices.
Be trained in the proper care and use of protective equipment such as safety shoes,
rubber gloves, hard hats, safety glasses, face shields, flash clothing, etc. in

accordance with established safety practices.

4) Be trained in rendering first aid.
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Inspection of the New Drive
Upon receipt, inspect the drive for shipping damage. After uncrating:
1) Check the unit for loose, broken, bent or otherwise damaged parts due to
shipping.
2) Check to see that the rated capacity and the model number specified on the
nameplate conform to the order specifications. L 4

Storage
1) Store in a well ventilated location and preferably in the original carton\
inverter will not be used immediately after purchase.

2) Avoid storage in locations with extreme temperatures, high humi , or
metal particles.
Disposal
Please contact your state environmental agency for details on di | of electrical components
and packaging in your particular area. Never dispose of electrica onents via

R
>
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TOSHIBA

Installation Safety Precautions & CAUTl O N O
1) E Always ground the unit to prevent electrical shock and to help reduce O

23 L
o
S
S 3
L o
a L
=Nl

electrical noise. A separate ground cable should be run inside the conduit
with the input, output, and control power cables (See Grounding page 4-7).

THE METAL OF CONDUIT IS NOT AN ACCEPTABLE GROUND.

Instructions on page iii).

L 4
2) Only qualified personnel should install this equipment (see Genera@

regulations of the Occupational Safety and Health Admin and to any other
applicable national, regional or industry codes and sta

3) Installation of drive systems should conform as a minimum, t@ NEC National
Electrical Code Article 110 "Requirements For Electrical In , to all all
strati
r

ation that is out of
n-10° C and 40° C.

4) Install in a secure and upright position in a well
direct sunlight. The ambient temperature should

and bottom and 2 inches
dels 4015-4500, the top and bottom
s space will insure adequate ventilation.

5) Allow a clearance space of 8 inches (20 ¢
(5 cm) on both sides. For models 2010-22
clearance can be reduced to 4 inches (1
Do not obstruct any of the ventilation

6) Avoid installation in areas wherewibrati eat, humidity, dust, fibers, steel particles,
explosive mists, gasses or sg @ of electrical noise are present.

7 Adequate working space a
and maintenance of the dri

pation must be provided for adjustment, inspection
1996 NEC Article 110-16).

8) A noncombustible insulatin
immediately surg)un ing t

9) Use Iockout/ta&\cedures on branch circuit disconnect before drive installation.
a

10) Connect thr power of the correct voltage to input terminals L1, L2, L3 (R, S, T)
and conn h hase power from output terminals T1, T2, T3 (U, V, W) to a motor of
the correctyvoltage and type for the application. Size the branch circuit conductors in

acccl@ Selection of Main Circuit Wiring Equipment and Standard Cable Sizes

r or mat should be provided in the area
electrical system where maintenance is required.

g

11) Ifeonductors of a smaller than recommended size are used in parallel to share

then the conductors should be kept together in setsi.e. U1, V1, W1 in

onduit and U2, V2, W2 in another (see 1996 NEC Article 300-20 and Article 310-4).
National and local electrical codes should be checked for possible cable derating factors
if more than three power conductors are run in the same conduit (see 1996 NEC

@ Atticle 310 adjustment factors on page 70-196).

) Install a molded case circuit breaker (MCCB) between the power source and the
inverter. Size the MCCB to clear the available fault current of the power source
(see 1996 NEC Article 430 Article 102 through Article 111).




TOSHIBA

Installation Safety Precautions (cont'd) & C AUT| O N

13)

14)

15)

16)

17)

O

Use separate metal conduits for routing the input power, output power, and O

control circuits.

If the factory provided door or NEMA 1 enclosure is removed from the drive, then it *
must be provided with an alternate enclosure before operating. The alternate losure
should be a minimum of NEMA 1.

Do not connect control circuit terminal block return connections magke

inverter earth ground terminals marked GND(E). See Standard Co

Diagrams page 4-1 and Terminal Connections and Functions %.

If a secondary Magnetic Contactor (MC) is used between theunv output
and the load, it should be interlocked so the ST-CC terminals arexdisconnected
before the output contactor is opened. If the output co toris used for bypass

operation, it must also be interlocked so that commergia ris never applied
to the inverter output terminals (U,V,W).

Power factor improvement capacitors or su ers must not be installed
on the inverter's output.

Operating Safety Precautions & (:,A\U-”%K

1)

2)

3)

5)
6)

)

Do not touch any internal part with power
applied to the inverter; first remove the power
il charge LED (see page 5-1 for location) is no longer

/N\ DANGER

supply from the drive and wait

illuminated. Charged capaci an present a hazard even if source power is
removed.
L £
A \NOT OPERATE THIS UNIT WITH ITS CABINET DOOR OPEN.
Only quali p nnel should have access to the adjustments and operation of this

equipment;, They should be familiar with the drive operating instructions and with
the eing driven.

4) N rly trained and qualified personnel should be allowed to service
equipment. See page iii.
w

all warnings and precautions. Do not exceed equipment ratings.

P Do not power up the inverter until this entire operation manual is reviewed.

The input voltage must be within +/-10% of the specified input voltage. Voltages
outside of this permissible tolerance range may cause internal protection
devices to turn on or can cause damage to the unit. Also, the input frequency
should be within +/-2 Hz of the specified input frequency.




TOSHIBA

Operating Safety Precautions (cont'd) & CAUTION O

8) Do not use this inverter with a motor whose rated input is greater than the rated O
inverter output.

Inspection &
Precautions

9) This inverter is designed to operate NEMA B motors. Consult the factory before ¢
using the inverter for special applications such as an explosion proof motof or.
one with a repetitive type piston load.

10) Do not apply commercial power to the output terminals T1 (U), T2 (),
(W) even if the inverter source power is off. Disconnect the inverte
motor before megging or applying bypass voltage to the motor.

11) Interface problems can occur when this drive is used in conjunct ith
some types of process controllers. Signal isolation may equired to
prevent controller and/or drive malfunction (contac iba or the process
controller manufacturer for additional information abo ibility and
signal isolation).

12) Do not open and then re-close a secondary tig. contactor (MC) between
the drive and the load unless the drive is ut'frequency has
dropped to zero) and the motor is not rotati brupt re-application of the
load while drive is on or while motor is rotating cause drive damage.

13) Use caution when setting output freque verspeeding a motor can decrease its
torque-developing ability and ul amage to the motor and/or driven
equipment.

14) Use caution when setting th celeration and deceleration time. Unnecessarily

short times can cause trim e drive and mechanical stress to loads.
Confirmation of Wiring & |O N

Make the following fina% efore applying power to the unit:

1) Confirm thatsso power is connected to terminals L1, L2, L3 (R, S, T).
Connectian of iicoming source power to any other terminals will damage
the dri

2) \ source power should be within the correct voltage and frequency
es

tole .
3) hednotor leads must be connected to terminals T1, T2, T3 (U, V, W).

4) Make sure there are no short circuits or inadvertent grounds and tighten any
¢ loose connector terminal screws.




TOSHIBA

Start-Up and Test & CAUTION

Prior to releasing an electrical drive system for regular operation after installation,
the system should be given a start-up test by qualified personnel. This assures
correct operation of the equipment for reasons of reliable and safe performance. It is

O

O

important to make arrangements for such a check and that time is allowed for it.
monitor

When power is applied for the first time, the drive automatically starts up in the u
function of standard monitor mode with the 'default’ parameters set as sho%

'FACTORY
SETTING" column of the parameter tables starting on page 8-1. If these settin not optimal

operated with no motor connected.  Operation with no motor connected oruse with a small trial

for the application, program the desired settings before initiating a run. T:dr an be

motor is recommended for initial adjustment or for learning to adjust

Maintenance &CAUTK)N @

1) Use power lockout/tagout procedures  on isconnecting means in accordance
with applicable electrical codes (see 1996 ticle 430-101) before performing any

drive maintenance.
2) Periodically check the operating drive &Iiness.

3) Do not use liquid cleaning age

4) Keep the heatsink free of dus debris.

5) & Periodically chec C | connections for tightness (with power off,
locked out, and wit ge LED extinguished (see page 5-1 for location)

N
@)
¥

L 4

te the drive.

)-




TO

230 Volt NEMA Type 1 Chassis Standard Ratings

SHIBA

L/CUL (Underwriters Laboratories Inc.) listed.

Internal option
External option

*** Standard internal feature

E3 STANDARD RATINGS
o &E RATED [ MOTOR| OUTPUT DCL DCL OUTPUT OVERLOAD | MAIN CIR
8 '5% KVA HP(KW)|CURRENT [INDUCTOR |CURRENT [ VOLTAGE CURRENT INPUT POWER
S |28 (AMPS) (mH) (A) 3-PHA
2035|(1) [ 3.5 3/2.2 9.6 NA NA 200-230V 110% FOR 200V/50Hz or
2055 (1) 55 5/3.7 15.2 NA NA 3-PHASE 60 SEC. 200-230V/60Hz
2080 (1) 8 7.5/5.5 22 **0.4 30 MAXIMUM 100% VOLTAGE:#/-10%
2110 (1) 11 10/7.5 29 ** 0.2 38 VOLTAGE [CONTINUOUS REQ:+/-2Hz
2160 (1) 16 15/11 42 ** 0.2 57
2220 (1) | 22 20715 56 0.2 76
2270[ ()| 27 25/18 71 *0.1 114
2330[(D) | 33 3023 84 *0.1 114
2400[(1) [ 40 40/30 96 NA NA
2500[(1) | 50 50/37 124 NA NA
2600[(1)[ 60 60/45 156 NA NA
460 Volt NEMA Type 1 Chassis Standard Ratings
E3 STANDARD RATINGS
g ﬂé RATED [ MOTOR| OUTPUT DCL DCL OUTRUT, VERLOAD | MAIN CIRCUIT
o '5; KVA HP(KW)|CURRENT [INDUCTOR |CURRENT CURRENT INPUT POWER
s |28 (AMPS) (mH) 3-PHASE
4055] (1) 5.5 5/3.7 7.6 **25 110% FOR 380V/50Hz or
4080 | (1) 8 7.5/5.5 11 **1.8 60 SEC. 400-460V/60Hz
4110 (1) 11 10/7.5 14 **1.3 2 100% VOLTAGE:+/-10%
4160 (1) 16 15/11 21 **0.9 CONTINUOUS FREQ:+/-2Hz
4220 (1) 22 20/15 27 ** 0.7
4270 (1) 27 25/18.5 34 *** 0.5
4330 (1) 33 30/22 40 *** 0.5
4400 (1) 40 40/30 52 4
4500 (1) 50 50/37 65
4600 [ (1) 60 60/45 77
4750 [ (1) 75 75/55 96
410K|[(1) | 100 100/75 124
412K| (1) | 125 125/90 156
600 Volt NEMA TYPE 1 Standard En tings
E3 STANDARD RATINGS
m ﬂg DCL DCL OUTPUT OVERLOAD | MAIN CIRCUIT
8 '5%: INDUCTOR [CURRENT | VOLTAGE CURRENT INPUT POWER
= ) (mH) (A) 3-PHASE
6060 | (1) *2.5 11 600V 150% FOR 575-600V/60Hz
6120 (1) *0.9 29 3-PHASE 120 SEC. 525V/50Hz
61601 (1) *0.9 29 MAXIMUM 110% VOLTAGE:+/-10%
6220] (1) *0.7 39 VOLTAGE |[CONTINUOUS | FREQ:+/-2Hz
62701 (1) *0.5 55
6330/ (1) *0.5 50
6400] (1) *0.4 75
6500 [ (1) *0.4 75
6600] (1) *0.3 88
6750 (1) *0.2 114
610K|(1)| 100 | 100(75) 99 *0.2 141
612K|[(1) [ 125 125(90) 125 *0.15 175 130% FOR
120 SEC.
110%
CONTINUOUS
T

2
29
£
=

(1]
© o
D =
58
OCL
)




TOSHIBA

Standard Specifications

ITEM STANDARD SPECIFICATIONS
Principal Control System Sinusoidal PWM control
Control Output voltage regulation | Same as power line.
Specifications Output frequency 0.01 to 400 Hz (0.1 to 80Hz default setting)*. 800 Hz operation’
possible.
Frequency setting 0.1Hz from operating panel input (60Hz base), 0.0 f analog
input (60Hz base, 12-bit/0 to 10Vdc), 0.01Hz fi uter interface
(60Hz base) \
Frequency accuracy Analog input: £0.2% of the maximum output(fre (25°C+£10°C),
Digital input: £0.01% (25°C+10°C)
Voltage/frequency Constant V/f, variable torque, automati boost, True Torque
characteristics Control and automatic energy-saving ¢ ximum voltage
frequency adjustment (25 to 400H oost adjustment
(0 to 30%), start-up frequency adju 0 to 10H2).
PWM carrier frequency | Adjustable between 0.5 and 1 adjusting
Transistor type Insulated gate bipolar IGBT)A A
Output voltage regulation | Drive can be program . output volts, let max. float with
input voltage, or set ma voltage sensed at power-up.
Dynamic braking Feature not available.il above 30 HP.

Frequency Input signals 3k ohms potentiom to 10k ohm-rated potentiometer
can be connecte Vdc (Zin=33k ohm), £10 Vdc (Zin=67k
ohm), +/-5 Vdc (Zin=3: ), 4 to 20mAdc (Zin=500 ohm)

Set point control (PID) Proportional gain;, integral gain, anti-hunting gain, lag time constant,
and PID erroigli

Operating Accel/decel time 0.1 to 6000 cel/decel time 1 or 2 selection, accel/decel

functions patte

Forward or reverse run Fo F-CC closed (default); reverse run when R-CC
clo fault); reverse run when both closed (default); coast-stop

nd“from operating panel or terminal block; 3-wire control and
speed pot programmable functions.

Jogging run

Multispeed run‘

from panel with JOG mode selection. Terminal
operation possible with parameter settings.

et frequency plus 15 preset speeds possible with combinations of
C, SS1, SS2, SS3, and SS4.

When a protective function is activated, the system checks main
circuit devices, and attempts to restart. Settable to a maximum
of 10 times; wait time adjustment (0 to 10 secs)

Automatic load reduction during overload (Default setting: OFF).

A coasting motor can be smoothly restarted (Default setting: OFF).

4 groups of 8 patterns each can be set to the 15 preset speed values.
A maximum of 32 different patterns can be run; terminal block
control/repetitive run possible.

Braking starting frequency adjustment (0 to 120Hz), braking current
adjustment (0 to 100%), braking time adjustment (0 to 10secs),
emergency stop braking function, motor shaft stationary control.

er/Lower limit

Limits the frequency between the set values (0 to max. frequency).
Can be indicated via output contact closure.

Frequency jump

3 jump frequency settings (each with unigue band settings)

Edit function

Easy access user group containing all changed parameters

Blind function

Select to display needed parameter groups and parameters

User-defined defaults

User's parameter values can be saved into a default library. User
can then default drive to Toshiba's values or to the user's own.

Consult the factory for applications above 80 Hz.




Standard Specifications (cont'd)

TOSHIBA

ITEM STANDARD SPECIFICATIONS
Display Interface 4-digit, 7-segment LEDs

Fault display Overcurrent, overvoltage, heatsink overheat, load-side short-circuit,
load-side ground fault, inverter overload, stator overcurrent during
start-up, load-side overcurrent during start-up, EEPROM error, RAM
error, ROM error, communication error, (dynamic br, nit
overcurrent/overload), (emergency stop), (un ol , (low
current), (overtorque), (open output phase), (mo \ d). Items
in parenthesis can be selected or deselected

Monitor functions Terminal input/output status, forward/revers cy setting
value, output frequency, output current, o ge, input power,
output power, torque current, cumulative ru , past faults,
excitation current, DBR overload ratio, rter overload ratio, motor
overload ratio, PID feedback value

Selectable units display [Can scale frequency display.
Selection of display of current in.a or %, voltage in V or %.

LED charge indicator Indicates that the main circui ors are charged

LED local/remote Mounted in LOCAL/RE dicates local (keypad) or

indicator remote (terminal) contro

LED manual/auto Mounted in MANUAL/AU Indicates manual (keypad) or

indicator auto (terminal) run

Inverter/Motor Protective functions Soft-stall, currenfyli rcurrent, overvoltage, short-circuit at load,

load-side groun
regeneration p
protection, mai

rough, electronic thermal overload
it overcurrent at start-up, load-side overcurrent

Electronic thermal
characteristics

Reset

via keypad, remote contact closure, or programming drive
ling power also resets fault (fault display can be maintained)

Regeneration power

Output signals

ride-through control
Fault detection si
Low output sig

Reach output si

3 ratings can use regen energy from motor to maintain
tion during brown-outs.

C/NO form C contact (250VDC, 2A)

ry contacts (250VDC, 2A)

Open collector output (max. 24 VVdc, 50mA)

Pre-compensation reference frequency, post-compensation output
frequency, frequency setting value, output current, DC voltage,
output voltage, torque current, excitation current, PID feedback value,
motor/inverter/DBR overload ratio, input/output power.

Open collector output (max. 24 VVdc, 50mA)

Enclosure

RS232C equipped as standard ( connector: modular 6P), RS485, DN,
TOSLINE-F10, TOSLINE-F20, RIO, METASYS, & MB+ are options.

NEMA Type 1

Forced air cooling . Fan can be automatically stopped when not
necessary for extended fan life.

Sherwin Williams Precision Tan #F63H12

ervice environment

Indoor. Consult factory for elevations above 1000m (requires derate).
For example, at 2000m, derate drive FLA by 11%.

Must not be exposed to direct sunlight, corrosive and/or explosive
gases or mists, fibers and dusts.

Ambient temperature

From -10°C to 40°C (14°F to 104°F).

Relative humidity

20 to 95% maximum (non-condensating)

Vibration

5.9 m/s 2(0.6G) maximum (10 to 55Hz)

Climatic class 3K3
Polution degree 2
IP rating 2X
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TOSHIBA

Standard Connection Diagrams

TOSVERT-130E3
STANDARD CONNECTION
MODEL 2035 TO 2330

A HIGH

VOLTAGE

-
® o

AULT

SIGNAL OUTPUT
250V 2A MAX
MULTI—
FUNCTION
SIGNAL
INPUT

Jhommmmme-

MULTI=FUNCTION
SIGNAL OUTPUT
250V 2A MAX

50mA MAX
PULSE OUTPUT

MULTI=FUNCTION
SIGNAL OUTPUT

NOTES:

1)

2)

0—1mA

dels 2035 through 2330 use 3-phase input power supply of 200VAC, 50Hz
or,2 30VAC, 60Hz.
erminal ST and S4 are set to factory (default) and must be connected to CC for the drive
n. Jumpers connections to CC are installed by the factory. These terminals can be
used as emergency stop by breaking the connection such as through a normally closed

4 relay contact. All input terminals can be programmed for other functions and may

not necessarily function as emergency off. In these cases remove the jumpers.
(See Terminal Selection Parameters on page 9-7and 9-11)

The S4 input terminal is shown above as an EMERGENCY OFF. When the drive is
emergency stopped by breaking this connection it will not restart by making this
connection.
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Standard Connection Diagrams (cont'd) O
TOSVERT-130E3 O

STANDARD CONNECTION
MODEL 4055 TO 4220

o <
AHIGH {||DBR HIGH VOLTAGE \
O

L 4

-
c
L o>
e
o=
=]

3=
L

©

VOLTAGE MCCB
- —o/\ LI(R)  PA PB
©
O (®)

—0

suPPLY —°__°9 L2(S)
—0

L3(T)

MULTI— e © RES
FUNCTION |
SIGNAL
INPUT

R J

AULT
’ SIGNAL OUTPUT
250V 2A MAX

1

5* 1 SIGNAL OUTPUT
| O—1mA
CCOt-—b-3--3

/

MULTI—FUNCTION
SIGNAL OUTPUT
250V 2A MAX

el

T

! FRH y L

| i

: ) Vil TSN TR =S || Pr4o—- 50mA MAX

i SArmzmmmmiet -0 CC (e | JFP @ PULSE OUTPUT

] —

OTHER| < =

'REF. i

LF AM©@r--+-= | .| MULTI—=FUNCTION

]

]

]

I

]

]

I A i R by

NOTES:
1) For drive models 4055 through 4220 use input power supply of 380VAC, 50Hz or
0-460VAC, 60Hz.
2) inal ST and S4 are set to factory (default) and must be connected to CC for the drive

to run. Jumpers connections to CC are installed by the factory. These terminals can be
P used as emergency stop by breaking the connection such as through a normally closed

relay contact. All input terminals can be programmed for other functions and may

not necessarily function as emergency off. In these cases remove the jumpers.

(See Terminal Selection Parameters on page 9-7and 9-11)

3) The S4 input terminal is shown above as an EMERGENCY OFF. When the drive is
emergency stopped by breaking this connection it will not restart by making this
connection.
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Standard Connection Diagrams (cont'd)

TOSVERT-130E3
STANDARD CONNECTION
MODEL 4270 TO 4500

IN e

VOLTAGE
POWER

SUPPLY

MULTI— -
FUNCTION |
SIGNAL
INPUT

VA S
SIGNAL OUTPUT
250V 2A MAX
5)- —
.

MULTI—=FUNCTION
SIGNAL OUTPUT
250V 2A MAX

S50mA MAX
PULSE OUTPUT

|

| MULTI=FUNCTION
SIGNAL OUTPUT
0—-1TmA

NOTES: \Q
1) drive models 4270 through 4500 use input power supply of 380VAC, 50Hz or

00-460VAC, 60Hz.

2)

Terminal ST and S4 are set to factory (default) and must be connected to CC for the drive

to run. Jumpers connections to CC are installed by the factory. These terminals can be

relay contact. All input terminals can be programmed
not necessarily function as emergency off.
(See Terminal Selection Parameters on page 9-7and

3.)

used as emergency stop by breaking the connection such as through a normally closed

for other functions and may

In these cases remove the jumpers.

9-11)

The S4 input terminal is shown above as an EMERGENCY OFF. When the drive is

emergency stopped by breaking this connection it will not restart by making this

connection.

4-3
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Standard Connection Diagrams (cont'd) O
TOSVERT-130E3 O

STANDARD CONNECTION
MODEL 4600 TO 412K
& MODEL 2400 TO 2600

—
c
L o>
E £
o=
=

3=
L

VOLTAGE MCCB
POWER —°— t;g; !
SUPPLY — ° :
— L3(T) VOLTAGE
INPUT POWER SELECTION 4
415,/460V—50,/60Hz R41/46 N
400/440V—50,/60Hz R40/44
380V—50Hz R38
See Note 3 RJ
MULTI— e RES ALLT
FUNCTION R
SIGNAL 1L i SIGNAL OUTPUT
TR 250V 2A MAX
INPUT
ST
Q ST
0 52 MULTI—FUNCTION
T 1§ S5 | SIGNAL OUTPUT
250V 2A MAX
——————— 50mA MAX

------- PULSE OUTPUT

MULTI=FUNCTION

+ SIGNAL OUTPUT
0-1TmA

NOTES:

1) erminal ST and S4 are set to factory (default) and must be connected to CC for the drive
. Jumpers connections to CC are installed by the factory. These terminals can be
used as emergency stop by breaking the connection such as through a normally closed
relay contact. All input terminals can be programmed for other functions and may
4 not necessarily function as emergency off. In these cases remove the jumpers.
(See Terminal Selection Parameters on page 9-7and 9-11)

) The S4 input terminal is shown above as an EMERGENCY OFF. When the drive is
emergency stopped by breaking this connection it will not restart by making this
connection.

3) Input power selection terminals not applicable in Models 2400 to 2600.

4-4
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Standard Connection Diagrams (cont'd) O
TOSVERT-130E3 O

STANDARD CONNECTION
MODEL 6060 TO 612K ¢

— L1(R)
INPUT POWER SUPPLY —
(set by input power selection) — L2 (S)
—o L3 (T)
INPUT POWER SELECTION R60
600V-60Hz R57
575V-60Hz
525V-50Hz R52
RJ
g T IF:eEs
o
R
PROGRAMMABLE | 1T
SIGNAL INPUT ST _ | PROGRAMMABLE
| OUTPUT CONTACTS
250V, 2A MAX
H— 9 o= =
f) —_—
—'__J_— TO S2 R/CH-A
7o S8 RICH-C L _ | PROGRAMMABLE
PROGRAMMABLE I _ | OUTPUT CONTACTS
ANALOG INPUT T OWA 250V, 2A MAX
Potentiometer, _| ITAL LOW-C O— —
PERATION PANEL

FM ©

—

AM @‘ . + | PROGRAMMABLE
@ SIGNAL OUTPUT
0-1mA or 4-20mA
CC ©

— P24 © —— 50mA MAX
FP © — PULSE OUTPUT
il il

GND(E)

©
_//—\_Dx

NOTES:

1) Terminal ST and S4 are set to factory (default) and must be connected to CC for the drive
P to run. Jumpers connections to CC are installed by the factory. These terminals can be
used as emergency stop by breaking the connection such as through a normally closed
relay contact. All input terminals can be programmed for other functions and may
not necessarily function as emergency off. In these cases remove the jumpers.
(See Terminal Selection Parameters on page 9-7and 9-11)

2) The S4 input terminal is shown above as an EMERGENCY OFF. When the drive is
emergency stopped by breaking this connection it will not restart by making this
connection.

4-5
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Selection of Main Circuit Wiring Equipment and Standard Cable Sizes

* Molded case| Ampacity
Drive circuit breaker| (FLA x 1.25) ** Typical cable size (AWG)
(MCCB)
Amp Main power| Input / Output Frequency command input, Other
Model Number rating (A) and Lug frequency meter, ammeter signal
(A) motor load | Wire Capacity cifcuits
E3-2035 20 12 #14 24-12 [ 24-12
E3-2055 30 19 #14 24-12 [ 24-12 %
E3-2080 50 28 #10 24-8 | 24-8 \
E3-2110 70 37 #8 24-8/24-8 @
E3-2160 90 53 #6 18-2/18-2
E3-2220 100 70 #4 18-2/18-2 0
E3-2270 125 89 #3 14-2 / 14-2
E3-2330 150 105 #2 14-2/14-2 Q
E3-2400 175 120 #1 6-250 / 6-250
E3-2500 175 155
E3-2600 200 195
E3-4055 15 10
E3-4080 30 14
E3-4110 30 18
E3-4160 40 27
E3-4220 50 3-core shield cable #18
E3-4270 70 (speed reference)
2-core shield cable
E3-4330 90 14-2/18-2 #20
E3-4400 100 14-2 /18-2
E3-4500 100 14-2/18-2
E3-4600 125 6-250 / 6-250
E3-4750 175 6-250 / 6-250
E3-410K 175 6-250 / 6-250
E3-412K 200 6-250 / 6-250
E3-6060 15 #14 24-12 [ 24-12
E3-6120 30 15 #14 24-12 [ 24-12
E3-6160 22 #12 14-2 /18-2
E3-6220 28 #10 14-2/18-2
E3-6270 34 #8 14-2/18-2
E3-6330 40 #8 6-250/18-2
E3-6400 90 52 #6 6-250/ 18-2
E3-6500 100 65 #4 6-250/18-2
E3-6600 100 78 #3 6-250 / 6-250
-6750 ¥ 125 97 #2 6-250 / 6-250
10K 175 124 #1/0 6-250 / 6-250
-612K 200 157 #2/0 6-250 / 6-250

.
c
()
IS

=
=
o

L

ee page 4-7 for notes.
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TOSHIBA

Selection of Main Circuit Wiring Equipment and Standard Cable Sizes (cont'd) O
* A customer supplied disconnect means must be provided in the motor branch circuit
which supplies power to the drive. It can be separate for use with customer supplied
fuses or it can be an integral part of a customer supplied 3-pole circuit breaker (see 19

NEC Article 430-103 through 430-113). All drives in this series are rated for output short
circuit fault currents of 200,000A. The selection of MCCB (molded case circuit breaker)
for this table is in accordance with 1996 NEC Article 430-51, 430-52, 430-152, and 240-6.

ok Wire sizing is based upon NEC table 310-16 or CEC Table 2 using 7% le, an

ambient of 30 deg C, cable runs for less than 300 FT., and copper wisi ot more
than three conductors in raceway or cable or earth (directly buried) tomer
should consult the NEC or CEC wire Tables for his own particular ap tion and
wire sizing.

wire bending radius within the cabinet). Use separate corduits for'routing parallel

— Use two parallel conductors instead of a single conducto@ low for the proper
conductors. This prevents the need for conductor derm note 3 this page).

Notes:
1) Contacts used to connect drive term Id be capable of switching low
current signals (i.e. 5 mA). \
2) The drive has internal motor overl@ad protection which has been functionally

certified by Underwriters Labgrateries’inc. and no additional external motor

overload protection is required @ 996 NEC Article 430-32 and 430-39).
3) When wiring with pa nductors, the conductors should be kept together

in phase sets to avaid heating the surrounding metal by induction. Install

U1, V1, W1 conductorsyin one conduit and parallel conductors U2, V2, W2

in another conduit. The ground conductor must be run in the same conduit.

See 1996 NEC Atrtj @ 300-20(a), 310-4, 310-5. Size the grounding conductor

in accordan it 96 NEC Table 250-95.
L £
4) Twisted I should be used for external meters connected to AM and FM
termi

i between the drive and each motor. The thermal circuit is for overload

5) F u motor applications, a thermal-magnetic circuit breaker must be
installe
ing and the magnetic coil is for abnormal conditions such as short circuits.

ct the MCCB (molded case circuit breaker) in accordance with 1996 NEC
\ le 430-51 through 430-53, 430-152, and 240-6.
Mﬂ O N Turn off power to the drive before making any wiring
changes to the analog output circuits.
Use separate conduits for routing incoming power, power

L 4
CAUTlON to motor, and control conductors. Use no more than three
power conductors and a ground conductor per conduit.




TOSHIBA

Code or Section 10 of the Canadian Electrical Code, Part | and the grounding conductor
should be sized in accordance with 1996 NEC Table 250-95 or CEC, Part | Table 16. See
Installation Safety Precautions notes 7 and 14.

L 4
&CAU-HON Conduit is not a suitable ground for the inverter.@

Motor Selection

1) Exceeding the peak voltage rating or the rise time allowable of insulation
system will reduce the life expectancy. To insure good motor insulation life, consult

Grounding O
The inverter must be grounded in accordance with Article 250 of the National Electrical O

-
S
(<))
€ c
o=
S
2=
(1T}

with the motor supplier as to determine motor insulation rati allowable maximum
output lead distance. Long lead lenghts between the mo@he drive may require

filters to be added to the drive output.

Suggested Maximum' Output a@nce

AC Motor PWM Carrier A MG-1-1998 Section IV
Voltage Frequency M 1 Compliant Motors 2
230V All 1000 ft.

460 V <=5kHz 600 ft.

575V > 5 kHz 300 ft.

460 V <=5kHz 200 ft.

575V > 5 kHz 100 ft.

1 For lead lengths tha e uggested maximum contact Toshiba for application
assistance. L £

is in compli NEMA MG-1-1998 Section IV Part 31.

2) Beari Qraﬁons:

A. perating from adjustable speed drive power sources tend to operate at

x mperatures which may increase the need for more frequent lubrication
% les.

L 4

2 Toshiba E@ EQP 11I-841 motors incorporate an insullation system that
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Terminal Board

The terminal printed wiring board is shown in the detail below. See Terminal Connections andQO

Functions starting on page 5-3. This board is used in all drive sizes.

Fused Resistor for P24

Charge LED

L 4

AN
| | X

03

P24 RES RR F R S1  S2

QOO0 OO0 O

ST FM AM CC CC RX PP

OO 00000

&8
>
N

Terminal Block

& CAUTI O N urn ower to the drive before connecting or
\'co ecting any wiring to the terminal block.
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Control Board
The control printed wiring board is shown in the detail below. This control board is used in

all drive sizes. O

[
O Ribbon cable O %

connector i )
: Dip Switch SW1
(back side) (Detail)

When a 0-1 rence signal is input to
terminal "IV*{iset switch SW1to |

[77]
T 5
£ s
Eg
- 5
(@]

a.0 9 olt reference signal is input to
HEHEH "Nef'set SW1 to V
Option board +/- 0-5 volt reference signal is input
connector to inal "RX", set SW1to5
(40-pin)
Operation When a +/- 0-10 volt reference signal is
panel put to terminal "RX", set SW1 to 10
connector

&

o} RS-232
O Communication
socket connector
, |

L 4

O O

Ribbon cable
connector

Make connections to this board only with power off.
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Terminal Connections and Functions

Terminal
name

Terminal functions

Termin
locati

L1, L2, L3
(R, S, T)

Line input supply terminals for models E3-2035 to E3-2330:

Connect to either 3@, 50Hz, 200VAC or 3@, 60Hz, 200 to 230VAC.

Line input supply terminals for models E3-4055 to E3-412K:
Connect to either 3g, 50HZ, 400VAC or 3g, 60Hz, 400 to 460VA
Line input supply terminals for models E3-6060 to E3-612K:
Connect to either 3g, 50HZ, 525VAC or 3g, 60Hz, 575 to 600V
Drives can be operated on single phase power when appropri
derated; contact Toshiba distributor for information.

T1,T2,T3
(U, V, W)

Motor output terminals. Connect these terminals to a 3-
induction motor of the proper voltage, current, and hg

PA, PB

Braking resistor output terminals. Connect to an ext
braking resistor (DBR) (available on all 230 an
only on 460 volt drives that are 20 HP an

| dynamic

rives and

FLA, FLB, FLC

Programmable relay contact output. T,
250VAC - 2A. Default setting closes
when protective function has been

P24
(two terminals)

Unregulated 24Vdc power supply
protected by fused resistor fou

connection to this
terminal with drive
powered)

AM

(do not ma
connection to
terminal with drive

RCH Programmable open collgctar ou Standard setting applies a
ground through the tra @ hen an acc/dec is complete, or
when the output freq C within a specified range.

LOW(A & C) Programmable rela [aet output. Standard setting closes
contact when a prese speed or a preset lower limit is
reached. Cont at 250Vac - 2A.

PP 10 VDC s lly used to drive potentiometers. Wipers from
pots typic nected to "RR" or "RX" terminals.
FM Progr able analog output. Outputs 0 - 1mA current. This
(do not make/break ter e connected to an external analog meter. Use either

r rated ImA DC/20 mA DC at full scale or a voltmeter

dc at full scale (true analog output).
ge 9-31 for programming.

ogrammable analog output. Outputs O - 1mA current. This
erminal can be connected to an external analog meter. Use either
an ammeter rated 1mA DC/20 mA DC at full scale or a voltmeter
rated 7.5Vdc at full scale (true analog output).

See page 9-31 for programming.

powered)

FP ¢ Dedicated open-collector output. Pulses that are 48, 96, or
360-times the output frequency are available according to the
parameter settings (must connect external supply through pull-up
resistor to measure output).

CcC This is the common return for all of the input and output terminals.

(2-terminals)

Do not connect this terminal to ground.

Terminal
block
(See page
5-1)

5-3
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Terminal Connections and Functions (cont'd)

Terminal Terminal functions Termi
name locati
RR Programmable analog input. Default setting allows user to
input a 0 - 10VDC signal as a frequency command. Input has S
bias/gain adjustments.

\% Programmable analog input. User can input a 0 - 10VDC signal
4 - 20 mA DC signal as a frequency command (selection of cur
or voltage done via dipswitch on control board (see page 5-2
Input has bias gain adjustments.

RX Programmable analog input. User can input a +/- 10VD
+/- 5VDC signal as a frequency command (see page
has bias/gain adjustments for forward and reverse gpera

ST Programmable digital input. With default settin terminal
to "CC" enables drive. Opening "ST" to "CC:

F Programmable digital input. With def orting terminal Terminal
to "CC" gives drive forward run comm ing "F"to "CC" block
decels motor to a stop.

(See page

R Programmable digital input. With It setting, shorting terminal 5-1)
to "CC" gives drive reverse run . Opening "R" to "CC"
decels motor to a stop.

S1 Programmable digital i ith default setting, shorting "S1" to
"CC" enables fire s
S2 Programmable digi ith default setting, shorting "S2" to
"CC" disables fee trol.
S3 input. With default setting, shorting "S3" to
et speed frequency reference.
S4 Prog e digital input. With default setting, shorting "S4" to
"cc mergency off command
RES Programmable digital input. With default setting, shorting "RES" to
y ts a tripped drive.
R41/46 power selection. Shorting to "RJ" selects 415/460V-50/60Hz.
Terminal
nput power selection. Shorting to "RJ" selects 400/440V-50/60Hz. block
] . (60HP and
Input power selection. Shorting to "RJ" selects 380V-50Hz. larger 460V
i , models and
R60 4 Input power selection. Shorting to "RJ" selects 600V-60Hz. all 600V
57 Input power selection. Shorting to "RJ" selects 575V-60Hz. models only)
R52 Input power selection. Shorting to "RJ" selects 525V-50Hz. &
RJ This is the common return for input power selection terminals

R41/46, R40/44, R38, R60, R57, and R52. Use only one
selection at a time. Do not connect to CC.

5-4
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TOSHIBA

Operating Panel Layout
The operating panel enables the user to enable or disable the keypad, input commands from O
the keypad, and monitor drive operation. The illustration below shows the operating panel key;
layout and the locations of the keys and display LED's. C

L 4
7- Segment LED Units LED

display area (typical 4)

Q/Hz
(O) PERCENT
(O SECONDS

O KW/AMPS/VOLTS

SETUP
PROGRAM
MONITOR

Local/Remote LED —_| |_— Manual/Auto LED

LED Display Description
A description of the LED display,l below:
1. 4 seven-segment LeBS Qdisplay.
In standard monitor mede: displays the current output frequency
In status mani ode: monitors the status conditions and frequency command value
setting

lays setup parameter titles and values
: displays parameter group titles, individual parameter names, and

0
parameter values
ri trip: displays the trip title

mote LEDs
propriate local/remote LED which is inset into the speed control key is lit when the
it'ls in local or remote mode.

3. Manual/Auto LEDs
4 The appropriate manual/auto LED which is inset into the run mode key is lit when the
unit is manual or auto mode.

. Units LEDs
When numeric data is being displayed on the LED display, the corresponding unit
indication LED will be lit. If no unit indication LED is lit, the current data has no unit or
the corresponding unit does not exist on the display panel.

6-1
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7-Segment Alphanumerics
The 7 segment LED display has a limited number of output characters, therefore the O
following figures and letters will be used for the display.
Numerics LED display Characters LED display @
0 X A H
L 4
1 I b =
2 0 C L
3 3 Cc g

N
png
o
[

ul
Hy
m
-

Sy

=
o —
= D
£8
(5}

o
o

oo
fu(u]
pung

©
>
o

L 4

0
O

w

—
g

Q
5 _
& |

C
=

L 4

<
Mg
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Panel Keys and Functions
The following chart explains each of the key functions on the keypad
Keys and Functions < ’
Key Function
(A LoCALREMOTEN) Local/Remote Key L 4
O O| | switches the source of frequency command information from pan rminal
SPEED CTRL block. The appropriate LED is lit to indicate local or remote frequ cammand.
/| Local/lRemote key will be referred to as L/R key in this specific

P T
OmanuaL/auTo O) | Manual/Auto Key

Switches the source of run/stop command information fromypanel/terminal block.
RUN MODE . - .
The appropriate LED is lit to indicate manual or auto r top command.
~—
[ <TUP Setup/Program/Monitor Key s

PROGRAM Toggles between Setup, Program, Monitor, and ency Mode. The Setup/
e

MONITOR Program/Monitor key will be referred to a%Iiey in this specification.
Y EE— Read/Write Key
READ Mode, group, parameter, data, an q y selection key. This key is used to
WRITE select or enter a parameter valu f ncy command, or a group name. The
~— read/write key will be referred to e R/W key in this manual.

Up Key
Scrolls up the setting
down, the scrolling

Also toggles to ot uncti
referred to as the I

u
radually increases. Only RAM values are changed.
n group entries. The up and down keys will be

this manual. Pushing R/W key saves the setting.

ly displayed parameter. If the key is held

down, th speed gradually increases. Only RAM values are changed.

Also toggles ther function group entries. The up and down keys will be
ref s the U/D key in this manual. Pushing R/W key saves the setting.

Down Key
@ Scrolls gowr@tting of the currently displayed parameter. If the key is held

n K

is used to start a RUN command (only valid when in manual control

Stop/Reset Key

Functions as the STOP key and emergency stop key during local operation.
Functions as the RESET key when an inverter trip occurs. In all other modes,
emergency off is engaged when this key is pressed twice.
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MODE SUMMARY

Function Outline O

The fundamental operation of the E3 LED display/keypad is as follows: O

1. Standard monitor mode (Local/Remote, Manual/Auto, Host, Option)
(Mode selection level) When the drive is initially powered up, it is in standard monitor mo@e.
The drive will display the current output frequency, trip code, or warning code. #/fie drive will
accept run/stop and frequency commands from the sources selected by ttons or

parameter settings. All appropriate panel LEDs will be lit to indicate freque 1

command mode, and frequency mode.
2. Setup mode

2a. parameter selection

2b. data selection

Drive SETUP parameters are read and modified in this mode,, Set arameters are the
most fundamental parameters that nearly all users must edit t erate the drive.

3. Program Mode @
3a. group selection

3b. parameter selection
3c. data selection
All parameters can be read and modified in thiSimo arameters are grouped according

to functions. The parameter groups can be b( linded.

(o))
5%
58
o
I<3)
o=
(@)

5. Meter adjustment
Allows the adjustment of an e

4. Status monitor mode
Displays operating conditions (freq , Voltage, etc.), terminal status, version, past
error conditions, etc. < Ec
nakanalog output frequency or current meter.

Standard Monitor Mode/freguency monitor function
When power is applied, i utomatically starts up in the frequency monitor function of

standard monitor mode&ln the frequency monitor function, the output frequency is displayed and
can be adjusted usi%M keys. Pushing the S/P/M key again switches to the mode selection
e

menu, and pushin key again toggles back to standard monitor mode.

Standard de - frequency command value setting
The oca@;:cy command is adjusted by pushing the U/D keys while in standard monitor

m h key will toggle back to the standard monitor mode.

wever, the ability to use this function is limited by the Fliid parameter
shown below (O=permissible, X=not permissible).

Parameter Setting Function condition

4

O X 0O XX
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MODE SUMMARY

Standard Monitor Mode (cont'd)

The following example shows the frequency command value setting being changed from 0 H@
60 Hz (assuming present conditions are: local control mode, standard monitor mode, and the
inverter is not running).

Key Operation | LED Message Explanation

L Standard monitor mode (current output fre
/\ XX.X Display changes to indicate that the fre
setting is displayed rather than the out

(press and hold) value gradually increases.
B When the key is released, the val increasing and the
(release UP key) *data blinking* | new setting value will begin to blink teyindicate that the
displayed value (RAM) has b ged from non-volatile

READ/WRITE , the parameter name,
be alternately displayed to
indicate that the new ency command setting value
has been writte EEPROM & RAM). After two
alternating displa he display will return to standard
utput frequency displayed.

(current output frequency displayed)

g
=0
D
=
—
0
D
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OHz, but the data has been changed only in
nder this condition, 60Hz operation can be
keys, but if control power to the inverter is removed,
eturn.

NOTE 1: The frequency command value has.e
RAM, and was not changed in th @
achieved by the use of RUN and SEOP
the previous setting value (0.0

In standard monit e following key operations will allow switching between forward and
reverse operation

LED Message Explanation

Fr-F Indicates forward direction of motor operation

Freor Indicates reverse direction of motor operation

Howeyer, this switching can be done only while in manual control mode. The motor direction
LED message is displayed while the key sequence is pressed and held. When the key sequence
is released the display returns to standard monitor mode with output frequency displayed

ee note 2 this page)

TE 2: Reverse run can be disabled using the parameter o {5~ which is described in section
“Fundamental Parameters #1” on page 8-2.
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Standard monitor mode - status alarms O

In standard monitor mode, there are five alarm conditions that will cause alarm messages to be
displayed. The alarm message and the output frequency will be displayed simultaneously if
possible and flashed alternately if not. The following five conditions will cause warning messages
to be displayed: overload, overvoltage, overcurrent, overheat, and communication ut. The
alarm indicators will be displayed either singularly or in combination with oth Ia%ators if
multiple alarm conditions exist simultaneously. If the alarm condition(s) is rer?ui\ larm
message will automatically be removed from the display.

Key Operation LED Message Expla

Because these warning displays L Indicates overlo
are automatic, no key input Indicates ove

condition
e condition
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Mode selection menu \
If the S/IP/M key is pressed while j d monitor mode, the mode selection menu is

displayed. This menu contains 3 s: setup mode, program mode, and status monitor
mode. It is possible to scroll t menu selections until the desired mode is displayed.
The mode is selected byypressing the R/W key.

The following menu selections‘are available in the mode selection menu:

Mode selécti Explanation

T Setup mode selection
-

Program mode selection
‘ E l: aly Status monitor mode selection
Each%f these modes is described in more detail in the following sections.

S
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MODE SUMMARY

Setup mode

O

Setup mode is a program group requested specifically for the HVAC industries. The setup group
is to provide simplified access to the most fundamental drive parameters that nearly every us

will access regularly. Setup mode is entered by selecting the

mode in the mode selection

menu and pressing the READ key. It is then possible to scroll through the various setup
parameters using the up/down keys and edit the desired parameters using the READ/WRITI:‘
and UP/DOWN keys. Pressing the S/P/M key will return the user to standard moni de.
The following is an example of accessing and editing a setup parameter (star\ standard

monitor mode).

Key Operation | LED Message

Explanatio

Standard monitor mode (curre equency displayed)

S/P/IM SEEF Display changes to the first e mode selection menu,
SEEF (SETUP mode).
R/W HOD Display changes to the fir n the setup parameter list,
HLL ! (Acceleration t
\V4 r.lE[ l Assume we want to ¢ pper limit frequency to 70.0 Hz.
: Pressing the U/ olls through the list of setup
0 parameter titl IS displayed.
R/W =i ts the currently displayed parameter and
displays its ¢ ting value
AN XX.X Setting va

(press and hold)

Release up key RN

g the up key causes the setting value to stop
ing. The data will flash to indicate that the displayed
AM) has been changed from the non-volatile memory

R/W O e g R % the read/write key is pressed, the parameter name, i.i._,
the new setting value will be alternately displayed to
& indicate that the new setting value has been written to

memory. After two alternating display cycles, the display will
return to setup mode, with the parameter title .i.. displayed.
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Setup mode (cont'd)

The following table lists the setup group parameter codes and the corresponding parameter t

q)O

E3 setup parameter titles

Explanation

Acceleration time #1

._

Deceleration time #1

&

Upper limit frequency

Lower limit frequency

Local/Remote and M switch on the fly
IV input selectio

7

M overload rating

Stall selection

Stall level #1

Motor overload selection

Motor 110% overload time limit

Application parameters selection

Standard setting mode

Pass number

o))
c

=
©
L
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o

O
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Program Mode
The program mode is the standard interface for the drive parameters. The parameters are
grouped (and blinded) by function for easy reference. To switch to this mode while in standar
monitor mode, press the S/P/M key twice to select the program mode title PROG and press R/W.
To escape from this mode, pushing the S/P/M key will switch back to the standard monitor mode.
There are three main functions in this mode: the parameter display and setting function descﬂned
below, displaying and changing user changed parameters (page 7-8), and the an tput
adjustment function (page 7-9).

Program mode - parameter display and setting function %

To change parameter settings, perform the following process:

1. Switch to program mode

2. Atthe group title display, switch to the parameter’s group name b ingjthe U/D keys.
Press R/W key.

3. Atthe parameter title display, switch to the desired paramete u the U/D keys.
Press R/W key.

4. When the data is displayed, change it by using the U/D keys

5. Press R/W key to write the data to the E?PROM
Example of changing the setting for acceleration time #1 to suming power has just been applied to
the inverter):

Key Operation | LED Message Explanation
o Standard u’ﬁ. or mode (current output frequency displayed)
S/P/IM SEEF selection menu.
S/P/M Hr rogram mode title with U/D keys.
R/W D program mode by pressing R/W key. First program
tle is displayed.
U/D L. electdesired group title using the U/D keys.
R/W FH @ parameter group by pressing the R/W key. First
ameter title in the group is displayed.
U/D Hi elect desired parameter using the U/D keys
R/W Read parameter setting value by pressing the R/W key.
U/D Adjust setting value to desired value.
R/W H Write new setting value to memory by pressing the R/W key.
The parameter title and the new setting value will flash
( ’ alternately for two cycles. Then the title Accl is displayed.
@ e Display returns to program mode (parameter title display).
Setting othe ar& is possible by performing the same process. Optionally, at this point, the
S/P/M key back to standard monitor mode.
4
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Program mode (cont'd)
The following table lists the parameter group codes and the corresponding group content.

QO

E3 LED message Group contents Blind/Unblind default
L Parameters changed from factory default settings Unblin v
s Fundamental inverter operation parameters #1 li

Lrrg Fundamental inverter operation parameter #2.

L Panel control parameters

L5k Terminal block selection parameters inded
LrAD Special control parameters nblinded
Lr5F Frequency setting parameters Blinded
L Protection function parameters Unblinded
L Pattern run control parameters Blinded
LrFh Feedback control parameters Unblinded
e Communication parameters Unblinded
Dl Pump application macro Unblinded
TS Fan application macro & Unblinded
L Cooling tower applicatignynacr, . Unblinded
LR AM/FM output terming @ stment parameters Unblinded
L Utility parameters N Unblinded
Or ik Motor rating par% Blinded

4
Lritis always displayed. But onl eters different from factory settings are displayed in L ..
The parameters in this group ¢ e changed in this group when they are displayed. However, when a
parameter’s setting is once & to the factory setting, it will be deleted from this parameter group.

Lr.db: By the use of the “
adjusted can be preve

The upper men e
is not selected”ON"its lower menu parameters are not necessary, and therefore not displayed. Only

u parameter is selected “ON” (in other words, a setting other than the standard setting)
dingflower menu items be displayed.
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L
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Program Mode - Viewing contents of ~ Lr.i (user changed parameter group)

The parameter group Lir.Li contains only those parameters which the user has changed from ! ,
the default factory settings. The messages displayed when viewing parameters in this group
identical to those displayed when viewing the parameters in their standard groups with one
exception. When viewing parameters in standard groups, there is no delay when moving from

one parameter title display to the next parameter title display. However, when viewing the user

changed parameter group, there can be a time delay between parameter title disp. uring
this time delay the inverter will flash L-.1i on the LED display to indicate that tHe,inverter
searching for user changed parameters. The following is an example of view’N eters in
L. when only the FH setting and R are changed from the factory defau

Key Operation

Switch to mode selection meﬁ
S/PIM HrOn Select program mode title keys.

S/IPIM 5
R/W Ll

LED Message

R/W FH Enter user changed pa er group by pressing the R/W
key. First user changed,parameter title is displayed.
R/W L View next use ed parameter title by pressing the down

h Lr.d to indicate that the drive is
next user changed position.
parameter title is displayed.

key. The disp
searching fo

standard monitor mode. Additional re'are NO parameters changed from the factory default
settings, the inverter will not find arameters to display in the user changed parameter group.
After the entire parameter set has

Pressing the S/P/M button will exit& ing the user changed parameter group back to
[

Key Operation Explanation

Standard monitor mode

S/PIM

S/PIM

R/W

Switch to mode selection menu.

Select program mode title with S/P/M keys.

Enter program mode by pressing the R/W key. User changed
parameter group title is displayed.

The display will flash Lr.1i to indicate that the drive is
searching for the next user changed position.

Upon finding no user changed parameters, the drive will
display the first parameter group title.
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Program mode - analog meter adjustment function

The AM and FM programmable analog output terminals have a coefficient that can be adjust

by the user to obtain the desired output voltage (current) corresponding to the selected input
variable. The following adjustment procedure can be used to adjust the output of the FM termina
to 5Vdc at base frequency.

L 4
Key Operation | LED Message Explanation \ %
Ry Standard monitor mode.
S/IPIM SEEF Switch to mode selection menu.
S/P/IM He Select program mode title with S/P/
R/W L Enter program mode by pressing ey. User changed
parameter group title is display
u/D L Select AM/FM adjustment parametergroup.
R/W FiaL Enter AM/FM adjustment para r group by pressing R/W.
First parameter title is displayee
u/D Fh Select the FM adjus eter with the U/D keys.
R/W =K The current output fre will be displayed (not the
parameter setti
u/D =HN Adjust the setti with the U/D keys until the analog
output matches: ired level. Although the setting value
is changing, ed value of output frequency will not g’ 2
© ©
o ©
R/W Fr<e>EDD e and parameter title will alternately flash for (&3‘12
F olay will then return to program mode with the

Program mode - settings alarm di
Maximum value alarm - For all para s, if the setting value exceeds the parameter’'s maximum

ated. For example, if the user attempts to increase the

value, the maximum value alagm Is
maximum output frequen’cy ove Hz , the following message will be displayed:
Key Operation | LED Megss Explanation

Program mode showing the parameter title display (maximum
output frequency).

R/W

upP

Program mode (showing the setting value of maximum output
frequency).

The user adjusts the setting value to its maximum allowable
value.

UP.

If the user attempts to increase the parameter value above the
maximum limit, the alarm is displayed in the parameter data
field. The warning message and the maximum limit data are
alternately displayed for two cycles.

L 4

The display returns to the setting value display mode.

inimum value alarm - For all parameters, if the setting value exceeds the parameter’s
minimum value, the warning “. %" and the minimum value will be alternately displayed for two
cycles as in the case for the maximum warning.

In pattern run mode, the operating frequency is limited to the iL and ... Parameter settings
that exceed these limits cannot be input.

7-9
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Program mode - setting alarm displays (cont'd)
If, while changing a parameter setting, its value causes the alarm to occur, pushing the U/D k
for a moment will cause the value to change discontinuously. For example, when the 1.

frequency is exceeded, the value will be set to the upper limit value. When the .1 is exceeded the
value will be set to the lower limit value. Because the EZPROM data has not been changed ﬂt, it

is necessary to perform a write operation. %
Alarm display example: (UPPER LIMIT=60Hz, and LOWER LIMIT=40Hz)
This example considers the case when, after setting upper limit to 60Hz, a% is made to

change a pattern run operating frequency in the Lr.5F group that was previ to 80.0Hz

(assume starting from program mode, and Lir.5F is unblinded). ;
Key Operation | LED Message Expl i0

L Switch to program mode, itle display.
u/D LraF Select FREQUENCY SE
group with the U/D keys.
R/W FL Group determined. F
displayed.
u/D Fhor Select paramete
the U/D keys.

eter in selected group is

SPEED #1 FREQUENCY"” with

R/W HiL Displays current settiftg for PRESET SPEED #1.
u/D =i PRESET #1 is changed to upper limit frequency
() directly. um value alarm message will flash in the
datasfie cycles. After two cycles, the data “60.0Hz”

nu flash.
Down HL > 5 ting value will decrease until it attempts to go below

in the data field for two cycles. After two cycles, only
ta will flash..

A
Program mode - panel Ig t e cancellation

It is possible to disable all keyfhaput by setting the parameter Fiild to 0. To cancel this condition,
u
1

use the following pr enter the pass number which is selectable from 0 - 99

(see page 8-33 Ite HR55) in Utility Parameters  Lir..-.. Assume starting in panel operation
disabled conditio

Key Operatign "ﬁ) Message Explanation

i Panel locked out condition (no keys valid)

L Special key sequence allows user to enter pass number even
when all other key input is disabled.

S5 Use the U/D keys to input the pass number.

R/W HHS5 If the pass number entered is correct, the user will have
'S access to all normal panel operations. If not, ERR will be
displayed.

M The display will automatically change back to standard
monitor mode after a few seconds.
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Status Monitor Mode :

In status monitor mode, it is possible to monitor the inverter status (frequency command, out
voltage, current, terminal information, etc.). Status monitor mode is entered by pressing the S/P
key, then selecting lir at the mode selection menu and pressing the R/W key. The following
example details the procedure for entering status monitor mode (from standard monitor modé)
and viewing all the monitored status variables. The present output frequency (whichjust after
power is applied, is 0.0) is displayed. (If the ST-CC terminals are not shorted “:':F%e
displayed).

Key Operation | LED Message Explanation
Ry Standard monitor mode
S/IPIM SEEF Switch to mode selection men
S/PIM Fri
S/PIM i Select status monitor mo U/D keys.
R/W Fr-F Enter status monitor: ssing R/W. First monitor
item (motor run directi isplayed.
DOWN =i Pressing UP/D next/previous status variable.
DOWN g’ @
DOWN 38
DOWN 5=
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN Past trip #4 monitor
DOWN Return to the top menu item
In the above operation, if the UP/DOWN key is pressed continuously, every 0.5sec

the next/prev ittm will be displayed. As optional points, RUN, STOP, displaying the frequency
status,gan ing to local/remote and manual/auto modes can be performed.

f 18 possible variables (see page 8-33 Item 319 [ili~ | in Utility Parameters Lr..k).
The status variables shown in this table are the default monitored values.

L 4
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Status Monitor Mode (cont'd)

During pattern run, the following pattern run status elements will appear as the first 4 monitor

elements in status monitor mode.

C)O

Key Operation | LED Message Explanation S
0.0 Output frequency (standard monitor mode)

S/IP/M BEEF

S/IPIM Pl

S/P/M i

R/W Fr i3 Indicates the currently active pattern gr ber and
pattern speed

Down moHs Indicates the number of pattern g repetitions remaining

Down Sr i Indicates the number of the pr being used

Down £ 355 Indicates the remaining pattem.time{seconds or minutes)

Down Fr-r Advances to the remaind atus monitor mode
elements as previou ed

completed, the displays of the
to the following:

Key Operation

Explanation

S/P/IM SEEF

S/PIM Fri

S/PIM I

R/W He-

Down -
Down S

Down

Indicates no pattern time remaining. Note: This display will

also appear as shown here when "non-stop (continue until

STOP command)" or "continue until next step command" is
selected as the speed's continue mode in the Pattern Run

Control Parameters group.

Advances to the remainder of the status monitor mode
elements as previously outlined.

pped, the first item displayed in status monitor mode is the output frequency
trip. The message is displayed as follows:

Explanation

Output frequency (standard monitor mode)

(inverter ]ﬂ'ps) o Inverter trips and displayed message changes to trip title
S/P/IM SEEF
/PIM Pl
/PIM T
R/W =HN When the drive is tripped, the first item displayed in status

monitor mode is the output frequency at the time of trip.
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O

Status Monitor Mode (cont'd)

When the drive is initially powered on, two additional LED test (LED test) displays exist in sta
monitor mode. After any TYP reset, these two test displays cease to exist. The test displays
appear as follow:

.4
Key Operation | LED Message Explanation
Fr-F Motor direction selection (status monitor m
Up (all discrete LED's | discrete LED test display
lit)
Up H.EEE LED segment test display
JOG Run Mode
JOG run mode can be entered only when the drive is in local fre and manual run/stop
control mode and the JOG frequency is set to a value not to'zero. JOG mode can be
entered with the following procedure (assume starting inecal mode from standard
monitor mode and JOG frequency equal to 5.0Hz):
Key Operation | LED Message Explanation
(@))

i Standard mo mode '%
S/P/IM SEEF ode selection menu. o
SIPIM Prif ode. =
S/P/IM K i
S/PIM P ‘ /P/M is pressed a fourth time, the drive enters

d JOG mode (FJOG ~ 0.0 Hz only).
Down FU : /D keys to switch between forward/reverse JOG
e.
RUN =i n the RUN key is pressed, the inverter starts a JOG run
he JOG frequency selected.
Release RUN iy hen the RUN key is released the JOG run will stop
\ according the stop method selected. To continue JOG run,
press RUN.
S/IPIM o S/P/M key returns to standard monitor mode
4
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COMMAND INSTRUCTIONS
Operating Mode Switching

The E3 drive series allows operating mode switching anytime (it is not necessary to stop the
drive). Operating mode switching is performed with the LOCAL/REMOTE and MANUAL/AUT
keys. When power is applied to an inverter, if the command mode selection is not changed from
its default setting, the drive will default to terminal (frequency and run/stop) control mode. To
change from local frequency control to remote frequency control, or vise versa, press the L/R¥%ey.

CAUTION: If the inverter is running at 0 Hz, and the Local/Remote key is pushed, the fr
command input will be switched to a source that may be set for a none-z re cy

command, and the motor may begin turning without any other key pres@

Run/Stop Commands

Run/stop commands from the LED operation panel are valid for the follo ngs of the
CMOD parameter:

(O=permissible, X=not permissible) Q

Run/stop commands are entered with the RUN an OP%keys.

-l |_|:|||_
Lu'\)'—‘o
O X O X X

Emergency off
The emergency off command can be exe
command is compulsory, it cannot beg
emergency off command is regarded'a

t o mode and in local mode. Because this
OO

te setting the L1ilid parameter. Since the
afpast fault, it will be saved as such.

ing the STOP/RESET key twice. The procedure and
ual and auto mode.

Emergency off command consists
the display message are differentfo

and is executed with the following procedure (assume
the inverter running):

In auto mode, the emergency off ¢

starting in terminal contr i

The first time STOP/RE%& Is pressed, emergency off command prompt "ETFF" will be
nd

displayed. If within , the STOP/RESET key is pressed a second time, the emergency
off command will be ith "E" displayed.

ssage Explanation

Standard monitor mode.

) When STOP/RESET key is pressed, the emergency off
ing* prompt is displayed and will flash.

E When STOP/RESET key is pressed a second time, the
*flashing* emergency off command is issued and £ will be displayed
and continue flashing.

If within two seconds, STOP/RESET is not pressed a second time, the emergency off command
will be aborted and the display will return to the standard monitor mode.

manual mode, the emergency off command is similar with that of auto mode. The first time
STOP/RESET key is pressed, it will be treated as a regular stop command. Therefore, there is
no ''tLFF' display. If STOP/RESET key is pressed a second time within one second, the press
will be treated as emergency off command and & will be displayed and will be continuously
flashing. If STOP/RESET key is not pressed within one second, no emergency off command will
be issued.

7-14
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COMMAND INSTRUCTIONS
Trip Clear Command

A trip clear can be performed after the cause of the trip has been removed. To perform a tripO
clear, either switch off power to the inverter or use the following procedure:

Key Operation

LED Message

Explanation L 4

*flashing*

In standard monitor mode (displaying the flashin

STOP/RESET

Trip clear prompt

STOP/RESET

When STOP/RESET is pressed the tri

display returns to standard monitor

If any key other than the STOP/RESET key is pressed at the trip ¢
clear command is aborted and the display returns to standard itor
will be displayed flashing). The trip clear command doe

Standard Setting Selections

Standard setting selections are performed by selectin
the standard setting mode settings (see below), th%
ptio

configured. The TYP parameter has the followin 2
T
TYP=0 No effect é’z
TYP=1  50Hz standard operation @ u tput frequency, base frequencies, upper limit
frequency, all terminal inp erence point #2 frequencies, and commercial power/
inverter switching freq set for 50Hz operation.
TYP =2  60Hz standard opera 1aximum output frequency, base frequencies, upper limit
frequency, all termi reference point #2 frequencies, and commercial power/
inverter switghin ency are set for 60Hz operation.
TYP=3  Standard fa Npped conditions (sets all parameters except those in LRt to
their fa&i ped values). THIS CLEARS ALL PAST TRIPS.
TYP=4  Trip r@ r (only past trips are cleared)
TYP =5 -set parameters

command prompt, the trip
ode (where the trip title
recorded past faults.

' parameter in L .it. By selecting
parameters will automatically be

TYP \ d user-set conditions (sets all parameters to the user saved settings)
TY Iitialize inverter typeform (Used to reset a £:4F error.)
When the command is executed, the display will blank for a short time, after which i~ it will

be displayed. After the settings have been automatically updated, the inverter will return to
standard monitor mode.




Retry

When the ri parameter is set to a value not equal to zero, if an overcurrent, overvoltage, o
overload trip occurs during operation, the inverter will trip, and the retry sequence will begin.

RETRY, DAMPER, FIRE SPEED

TOSHIBA

()O

The retry sequence will repeatedly attempt to restart the motor, and if normal operation can be
achieved and last for one second, the inverter will switch to standard monitor mode, and ope@tion
will continue from there. However, if within the set number of retry attempts, the inverter cannot be

restarted, it will remain tripped, and the standard trip message will be shown. The fol

during operation trip:

ing

sequence is an example of the automatic retry function attempting to restart a\ current

Key Operation

LED Message

Explanati

Because this
function
activates

In standard monitor mode runnin

When a trip occurs, the trip me

The ''rir4'" message and th
alternately displayed during

automatically,
no key input is
necessary

If the retry is succes
and the retry messag

Damper Function
This function is used to turn on the damper befor

x)r runs and turn off damper after motor

1:damper open) to an input terminal and assi
logic) to an output terminal. Unless bot

If "damper status" is assigned to a
terminal, damper will work in the fo
Whenever a run command is issu
terminal. A wait occurs until "dal

i rminal and "open damper" is assigned to an output

y:

damper" signal is sent out to the assigned output

s" changes to 1 (means damper open full) and motor

turns on. If a stop command is. pen damper" will be cleared (means to close damper)

after the motor stops. Duringfa deceleration, if another run command is issued, the motor should

run immediately becausé er is still open. If "damper status" input becomes 0 (means

the damper closes) whil &)tor is running, it drive trips and flashes "dRF" . The damper trip
e

is non-retriable. If a'& r trip occurs, after motor stops, the damper will be closed.

Fire speed Functi
This function is u to automatically start a motor at the preset speed and forward direction in
case of fire. If tatus input is assigned to an input terminal (default assignment to S1 input
terminaljand inverter is not in trip, then whenever fire is detected, a run command at forward
N eed set by Item 131 (F5=r) will be issued. Fire speed run command has the
rit sides drive trip. In a fire situation, the motor can not be stopped by STOP
from anywhere. Before the fire signal goes off, the motor can only be stopped by a drive
ire signal is not cleared, after trip is cleared, the motor automatically will start to run
again at fire speed. If any trip occurs, the motor will stop. Remember that the fire speed run
command is only a run command but with the highest priority. If the damper function is also
workifig, after the fire speed run command is issued, the first thing to do is to open the damper.
The motor will not run until a "damper open full" signal is received.

Fire speed is selected by default. The default setting for fire status input is input terminal S1.
The fire status input can be assigned to any input terminal by setting input terminal function to
code 56. Fire speed can be set by Item 131 (F=ar). Fire speed is limited by setting the upper
and lower limit frequency in Item 4 (L) and Item 3 (Li..)
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DETAILED MESSAGE DESCRIPTION

Status Monitor Messages
The following table lists all possible messages that can be displayed regarding drive status
monitor items.

LED Message Explanation L 4

I When the drive is tripped, the first item displayed in status monitor mode |
output frequency at the time the drive tripped.

HiE il Currently active pattern group number and pattern speed. If the

the group and speed numbers will appear as “Fr -.-".

isAot running,

moHE Number of pattern group repetitions remaining. If the drive isn
of cycles remaining will appear as “n- - -”

ing, the number

L Number of the preset speed being used. If the drive i
number will appear as “5r .- -”

o35 Remaining pattern time (s / min). If the drive is no

appear as “- - - -

Fr-F Motor run direction monitor (forward)

Fr-r Motor run direction monitor (reverse)
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PID feedback value (

[N
[N
Lo Motor overload ratio ponitor
Hf
(N}
[

Wl Peakilos rrent (%/A) monitor (peak since last RUN command)

y 4
Pé V“ﬁ. t voltage (V/%) monitor (peak since last RUN command)
KW H monitor. If the value is less than 4 decimal digits long, display the "Li" in the

fropt. If the value is 4 decimal digits long, no display of "L

front. If the value is greater than 3 decimal digits long, no display of "/t". If the value is

also greater than 9999 in decimal, then "S555" will be displayed.

(table cont'd on following page)




TOSHIBA

DETAILED MESSAGE DESCRIPTION

Status Monitor Messages (cont'd)

The following table lists all possible messages that can be displayed regarding drive status

monitor items.

OO

LED Message

Explanation

L 4

Input terminal status monitor

Input terminal status monitor

Output terminal status monitor

Total inverter RUN time monitor

Past trip #1 monitor

Il
[
*

Past trip #2 monitor

(g
(|
(]

*

Past trip #3 monitor

|
I
*

Past trip #4 monitor

LED module character generator test display

(all discrete LEDs lit)

Discrete LED test

*  Displayed values will vary depending on existi

existed at the time of trip.

L 4

>
N
NI

Q
o
&

L 4

onditions and monitor settings that

7-18



TOSHIBA

DETAILED MESSAGE DESCRIPTION

Inverter Trip Codes
The following is a list of all trip messages (trip causes) and a brief description on each.

LED Message Explanation L 4

RErr Displayed in the trip history in standard monitor mode when no trip ha
since the last inverter reset or trip clear.

Overcurrent during acceleration trip

Overcurrent during deceleration trip

Overcurrent during normal (constant speed) run trip
s Overcurrent in DC section during acceleration trip
Overcurrent in DC section during deceleration trip
Overcurrent in DC section during normal (constant sp
Load end over current trip detected at start-up (output t
U-phase short circuit trip detected at start-up
V-phase short circuit trip detected at start-up
W-phase short circuit trip detected at start-up
Overvoltage during acceleration trip
Overvoltage during deceleration trip
Overvoltage during normal (constant s
Inverter overloaded trip
Motor overloaded trip

inals, motor wiring, etc.)

(%]
{55}
©
o
=

o))
c

=
©
L
(7}
o

O

LH Inverter overheat trip
E Emergency off trip message. Displayed after the STOP/RESET key has been pressed

once when in auto con de, or press STOP/RESET key twice within one second
in manual control mo
g

EEPROM failure dusi cycle

EEPROM abnormality during initial reading

RAM error

ROM error

CPU err
Commuaniea i

= Gate alra or

O t detection circuit error
@) B error trip

OM error
Lowpoperating current trip

in circuit undervoltage trip

vertorque trip
Software detected earth fault trip
Hardware detected earth fault trip
Auto-tuning error
Inverter typeform and EEPROM typeform mismatch error
Damper trip. When damper function is selected, and damper is closed while the motor
is running.
IV analog input loss. Valid when = {5 =3 and frequency command is selected from
IV analog input terminal.

terruption error




TOSHIBA

DETAILED MESSAGE DESCRIPTION

Non-Trip Messages

The following is a list of non-trip causing messages (these items are not recorded in fault hist

and a brief description of each.

@O

LED Message Explanation

L 4

i Displayed whenever the ST-CC connection is open.

r
FOFF Displayed when the inverter control power supply voltage is too lo

NEF Displayed when the inverter's main DC bus voltage is low.

rErd Auto-restart message: alternately displayed with the output freq
inverter tries to automatically restart after a non-critical trip.

Errd Displayed when 2 frequency points (F-P1,F-P2,etc.) are s

LLr Displayed during a pending clear command (after the ST
pressed once after a trip).

e to each other.
T key has been

been pressed once when in terminal control mode

EDFF Displayed during a pending emergency off comman the STOP/RESET key has

Dbl Displayed during a pending coast stop com
been pressed once when in local control mode

f e Local/Remote key has
the inverter is running).

Ho This maximum value warning message *“
field of a parameter when an attempt i
the parameter’s maximum value.

alternately displayed in the data
increase the setting value greater than

Lo This minimum value warning messagei. i be alternately displayed in the data
e to decrease the setting value less than

field of a parameter when an attemp

B Displayed when the inve
numerical digits.

it. attempts to display a number that exceeds four

db Displayed when DC i @"p‘ praking is being executed

dhom Displayed when r sha stationary control is being executed.
P Displayed WfEn iZforgrd JOG mode.
mb Displayed whefi se JOG mode.

L Inverter/mo ad pre-alarm display.

peard communication alarm display.

&d when the inverter unit is initializing values during resetting/power-up.




TOSHIBA

SETUP MODE

“E:F SETUP MODE PARAMETERS

DISPLAY |ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY | PA
NO. DESCRIPTION RANGE RESOLUTION | SETTING )
AL 1 Acceleration time #1 0.1 - 6000s/0.01 - 600.0s 0.1s/0.01s 60.0 9-1
dEL | 2 Deceleration time #1 0.1 - 6000/0.01 - 600.0 0.1s/0.01s 60.0 -1
L 3 Upper limit frequency 0.0Hz - FH 0.01/0.1 Hz 9-1
L 4 Lower limit frequency 0.0 Hz -UL 0.01/0.1 Hz 9-1
SFLM 5 Switch on the fly 0: Off 9-1
1: On
TR 6 IV input selection 0: Standard - 1 9-1
1: Adjustable *
F3 7* IV reference point #1 0-100 1% 20 9-1
F=lP3 8* IV point #1 frequency 0-FH (m eq. 0.1/0.01 Hz 0.0 9-1
A 9* 1V reference point #2 00 1% 100 9-1
F-FH | 10% IV point #2 frequency eq.) 0.1/0.01 Hz 60.0 9-1
il 11 Electronic thermal protection level #1 0 - 100 % /A 1%/A 100 9-2
SEL 12 Stall protection enable #1 - 0 9-2
SEL | | 13 = Stall protection #1 current limit adju 10 - 215%/A 1%/A 110 9-2
R 14 OL selection 0: Standard - - 1 9-2
1: Soft stall On
2: OLMt trip Off
3: Soft stall On,
OLMt trip Off
Hk 15 Motor 110% ov N imit 10 - 2400 10 sec 600 9-2
AP 16 | Industrial appli n p. eters selection | 0: Does nothing - 0 9-2
1: Pump application
2: Fan application
3: Cooling tower application
4: Hoist application
5: Textiles application
6: Machine tool application
EHF Standard setting mode selection 0: Does nothing - 0 9-2
1: 50 Hz setting
2: 60 Hz setting
3: Factory setting
4: Trip history clear
5: Save user-settings
9 6: Reset to saved
user-settings
7: Initialize drive typeform
18 Pass number 0-99 - 0 9-2

*Item 7 through 11 is available only when Item 6 Adjustment Range option 1 is selected.
**|tem 13 is available only when Item 12 Adjustment Range option O is selected.

8-1
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TOSHIBA

PROGRAM MODE

LrF FUNDAMENTAL PARAMETERS #1

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION| SETTING
FH 19 Maximum output frequency 30 - 400 Hz 0.01/0.1 Hz 80 Hz
NI 20 Base frequency #1 25 - 400 Hz 0.01/0.1 Hz 60Hz | 49-3
=T 21 Base frequency voltage selection 0: Input voltage level - 9-3
1: Automatic setting
2: Stationary setting
L 22 Maximum voltage #1 for 230V 0 - 255V 1 230V 9-3
Maximum voltage #1 for 460V 0 - 510V 460V 9-3
d {5r 23 Reverse operation disable selection 0: Reverse allowed 0 9-3
1: Reverse not allowed
R 24 Upper limit frequency 0.0 Hz - FH 1/0.1 Hz 60.0 9-3
Ll 25 Lower limit frequency 0.01/0.1 Hz 0.0 9-3
P 26 VIF pattern il - 2 9-3
ctor control with
automatic energy
saving
L 27 * Voltage boost #1 for all dri 0 - 30% 0.1% 1% 9-3
AL 28 Acceleration time 0.1 - 6000s/0.01 - 600.0s 0.1s/0.01s 60.0 9-4
dEL | 29 Deceler@'on time #1 0.1 - 6000/0.01 - 600.0 0.1s/0.01s 60.0 9-4
IR 30 Acc/Degd patt 0: Linear - 0 9-4
1. Self-adjusting
2: S-Pattern #1
3: S-Pattern #2
L 31 | Acc/Dec pat stment amounts (low) 0-50 1% 25 9-4
ELH /D ttern adjustment amounts (high) 0-50 1% 25 9-4

*ltem 271 ilable only when Item 26 Adjustment Range option 1 - 2 is selected.

L 4




TOSHIBA

PROGRAM MODE

Lr-2 FUNDAMENTAL PARAMETERS #2

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
L2 33 Base frequency #2 25 - 400 Hz 0.01/0.1 Hz 60.0
Ll 34 Maximum voltage #2 for 230V 0 - 255V \Y; 230V | 49-5
Maximum voltage #2 for 460V 0-510V IAv oV 9-5
whbe 35 Voltage boost #2 for all sizes 0 - 30% 0.1% % 9-5
CHFC 36 Electronic thermal protection level #2 10 - 100 % /A 1%, 100 9-5
e 37 Stall protection enable #2 0: On* 0 9-5
1. Off
SELC | 38+ [ Stall protection #2 current limit adjustment 10 - 215%/A 110.0 9-5
HLDZ | 39 Acceleration time #2 0.1 - 6000s/0.01 - 6 1s/0.01s 60.0 9-5
dELd 40 Deceleration time #2 0.1 - 6000s/0 0.1s/0.01s 60.0 9-5
SIS 41 Acc/Dec pattern #2 0: - 0 9-5
1:
2:
3:
AdorF 42 Acc/Dec #1/#2 switching frequency 0.1/0.01 Hz 0.0 9-5

@
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TOSHIBA

PROGRAM MODE

Lr.Fn PANEL CONTROL PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
Fr 43 Forward/reverse 0: Reverse - 1
1: Forward
SEFF 44 Stop pattern selection 0: Decelerated stop - 0

1: Coast stop

[l 45 Fundamental parameter #1 or #2 1: Fundamental - 9-6
selection parameter #1
2: Fundamental

parameter #2

e 46 Acc/dec #1 or #2 1. Acc/dec #1 - 1 9-6
selection 2: Acc/dec #2
PrES 47 Panel reset selection 0: All possible - 0 9-6

1: OnlyOLcanb

2:
FRED 48 Panel feedback control 0: - 0 9-6
(PID, speed feedback, drooping)
1:
el operation is
d)
SRl 49 Switch on fly — 0 9-6




TOSHIBA

PROGRAM MODE

Lr.5: TERMINAL SELECTION PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
th 50 Input terminal selection 0: Standard terminal - 1
functions
1: Individual selection * @

= 51~ Input terminal O(R) 0 - 56 ** €=
| 52+ Input terminal 1(S1) 0-56* 9-7
(= 53 * Input terminal 2(S2) 0-56 ** C=7
=3 54 * Input terminal 3(S3) 0-56 ** G
4 | 55* Input terminal 4(S4) **+* 0- 56 * 9-7
=5 56 * Input terminal 5(F) 0-56 ** = 5 €=
th | 57+ Input terminal 6(RES) - 6 9-7
i1 | 58+ Input terminal 7(ST) - 7 9-7
icH | 59* Input terminal 8(S5) - 8 9-7
=5 60 * Input terminal 9(S6) 0-56 ** = © G
=i | e1= Input terminal 10(S7) 0-56** - 10 9-7
it e2 Input terminal 11(potential termi 0-42* - 33 9-8

o

ir | 63 1-100 1 6 9-8 =

€

<

o
alety 64 1-100 1 6 9-8
ud=ts 65 1-100 1 6 9-8
R 66 1-100 1 6 9-8
Delo| 67 0- 67" 1 6 9-8
Dedd | 68 1-100 1 1 9-8
DEDH [ 69 1-100 1 1 9-8
S 0- 67 1 4 9-8
aE i put terminal 1(LOW) delay time 1-100 1 1 9-8
e tH 72 Output terminal 1(LOW) hold time 1-100 1 1 9-8

4

Table cont'd on next page

tems 51 -62 are available only when Item 50 Adjustment Range option 1 is selected.
**See Input Terminal Function Selections  table on page 9-11 for individual selections O - 56.
***See Output Contacts Function Selections  table on page 9-13 for individual selections 0 - 67.
****xSet function is realized when S4 is open to CC rather than closed as in the other input terminals.

8-5



TOSHIBA

PROGRAM MODE

Lr.5t TERMINAL SELECTION PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
ke 73 Output terminal 2(FL) function selection 0-67* 1 10
HEdd 74 Output terminal 2(FL) delay time 1-100 1 1 499
HEdH | 75 Output terminal 2(FL) hold time 1-100 1 9-9

s 76 Output terminal 3(OUT) function selection 0-67* 8 9-9
HEdd | 77 Output terminal 3(OUT) delay time 1-100 1 9-9
DEan | 78 Output terminal 3(OUT) hold time 1-100 1 9-9

LF 79 Low-speed signal output frequency 0 - FH (max. freq.) 0.0 9-9

BriH 80 Acc/Dec complete detection bandwidth 0 - FH (max. fr . 2.5 9-9

HFCH 81 Speed reach HI frequency 0-FH( ! 0.1/0.01 Hz 0.0 9-9
LriH 82 Speed reach LO frequency 0- 0.1/0.01 Hz 0.0 9-9
CoHD 83 Commercial (incoming) power/inverter 0: O - 0 9-9
switching output 1 tomatiefswitching
n trip
wit€hing at incoming
r switching
uency setting *
3 itching at incoming
power switching
frequency setting,
automatic switching
upon trip *
FoHD 84 * | Incoming power/inverter switch ency 0 - FH (max. freq.) 0.1/0.01 Hz 60.0 Hz 9-9
HEFF 85 | Output terminal pulse frequency)selection |0:  48f - 0 9-9
1. 96f
2: 360f
alle 86 RR input s funetion selection 0: Standard - 0 9-10
1: FH
2: TACC/DEC
multiplication factor
3: VB multiplication
factor
4: CL multiplication
e factor

*Item 84 is available only when Item 83 Adjustment Range option 2 - 3 is selected.
**See Qutput Contacts Function Selections  table on page 9-13 for individual selections 0 - 67.




TOSHIBA

PROGRAM MODE

Lr.5 SPECIAL CONTROL PARAMETERS

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
F-EE 87 Start-up frequency 0.0-10 0.1/0.01 Hz 0.1
F-Er 88 End frequency 0.0-30 0.1/0.01 Hz 0.1 ©-15
Frar 89 Run frequency 0.0 - FH (max. freq.) 0.1/0.01 Hz 9-15
FHHS 90 Run frequency hysteresis 0.0-30 0.1/0.01 0.0 9-15
Fm 91 Jump frequency enable 0: Function OFF 0 9-15
1: Function ON *
Fdto | 92+ Jump frequency #1 0.0 - FH (max. freq.) 0.0 9-15
oFd | 93% Jump frequency band # 1 0.0 9-15
Fud | 94+ Jump frequency #2 0.0 9-15
B | 95+ Jump frequency band # 2 0.1/0.01 Hz 0.0 9-16
Fud | 96+ Jump frequency #3 0.1/0.01 Hz 0.0 9-16
gFud | 97+ Jump frequency band # 3 0.1/0.01 Hz 0.0 9-16
s 98 ** | PWM carrier frequency for 230V (3-30 HP) - 15 kHz ** 0.1 kHz 2.2 kHz 9-16
PWM carrier frequency for 460V (5-125 z - 15 kHz **

N

*Items 92 -97 are available onl Cm 91 Adjustment Range option 1 is selected.
L £

&CAUT&N’S\

**Setting the drive @abovel8 KHz requires a derate. Refer to 9-16 for more information.

Q>®

.
<]
2
(]
S
<
L
<
(a8




TOSHIBA

PROGRAM MODE

Lr5F FREQUENCY SETTING PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
A 99 Frequency priority selection #1 1. RR - 2
2. Vv
3 RX @
4: PG
5: BIN
FLZ | 100 Frequency priority selection #2 1. RR - 9-17
2. Vv
3: RX
4: PG
5: BIN
s 101 Analog input filter 0: no filter 0 9-17
1: medium filter
2:  maximum filter
Froim | 102 RR input selection - 0 9-17
Fi | 103+ RR input reference point #1 1% 0 9-17
F-F i | 104+ RR point #1 output frequency 0.1/0.01 Hz 0.0 9-17
FZ | 105+ RR input reference point #2 1% 100 9-17
F-FZ | 106+ RR point #2 output frequency 0.1/0.01 Hz 80.0 9-17
hotm | 107 IV input selection : - 1 9-18
1: Adjustable **
3 [108 ** IV input reference point 0-100 1% 20 9-18
F-P3 | 109% IV point #1 output freq 0 - FH (max. freq.) 0.1/0.01 Hz 0.0 9-18
FH o |110 % IV input ref‘enc 0-100 1% 100 9-18
e e IV point #2 output 0 - FH (max. freq.) 0.1/0.01 Hz 60.0 9-18
FE R | 112 R seléction 0: Standard - 0 9-18
1: Adjustable ***
F5 o [113 % i erence point #1 -100 - 100 1% 0 9-18
F-P5 (114 #= \ #1 output frequency -FH - FH (max. freq.) 0.1/0.02 Hz 0.0 9-18
FE |11 input reference point #2 -100 - 100 1% 100 9-18
F-F5 |116* RX point #2 output frequency -FH - FH (max. freq.) [ 0.1/0.02 Hz 80.0 9-18

*ltems $03 - 106 is available only when Item 102 Adjustment Range option 1 is selected.
tems 108 - 111 is available only when Item 107 Adjustment Range option 1 is selected.
ms 113 - 116 is available only when Item 112 Adjustment Range option 1 is selected.

Table cont'd on next page
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TOSHIBA

PROGRAM MODE

Lr5F FREQUENCY SETTING PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY |FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
oo 117 PG input selection 0: Standard - 0
1: Adjustable*
Fo| 118 PG input reference point #1 -100 - 100 1% 0 9-18
F-FTO| 110 PG point #1 output frequency -FH - FH (max. freq.) | 0.1/0.02 . 9-18
HE 120* PG input reference point #2 -100 - 100 1% 100 9-18
F-FE 121* PG point #2 output frequency -FH - FH (max. freq.) 0.1 80.0 9-18
i | 122 BIN input selection 0: Standard 0 9-18
1: Adjustable**
FE [ 123% BIN input reference point #1 0-100 % 1% 0 9-18
F-FS | 124% BIN point #1 output frequency 0.1/0.02 Hz 0.0 9-18
PR [ 125+ BIN input reference point #2 1% 100 9-18
F-FR | 126 BIN point #2 output frequency 0.1/0.02 Hz 80.0 9-18
oD | 127 Jog run frequency 0.1/0.01 Hz 0.0 9-18
USEP (1280 Jog stop control 0 celerated stop - 0 9-18
1: oast to stop
2: DC injection braking E
(]
=
=
&
*Items 118 - 121 are available onl m 117 Adjustment Range option 1 is selected.
**|tems 123 - 126 are available tem 122 Adjustment Range option 1 is selected.
***|tem 128 is available only‘wh ltemM\127 Adjustment Range is set to other than "0"

&
Q>®

L 4




TOSHIBA

PROGRAM MODE

Lr5F FREQUENCY SETTING PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING

S 129 Preset speed selection Disabled - 0
1st speed *
2nd speed * Y
3rd speed *
4th speed *
5th speed *
6th speed *
7th speed *
8th speed *
9th speed *
10: 10th speed *
11: 11th speed *
12: 12th speed *
13: 13th speed *
14: 14th speed *
15: 15th speed *

CNoOARWNRE O

ma1 | 130 * Mode selection

oo | 281+ 1st speed (firespeed) 0.1/0.01 Hz 60.0 9-18

ot | 132+ 1st speed (firespeed) run mode : = 0 Gl
Note: Reverse run not available in rd run
firespeed run only 5 cldec #1, VIF #1,
Sse run **
2 c/dec #2, VIF #1,
orward run

3: Acc/dec #2, VIF #1,

Q reverse run **
4: Acc/dec #1, VIF #2,
@ forward run

5: Acc/dec #1, VIF #2,
reverse run **
6: Acc/dec #2, VIF #2,
'S forward run
7: Accl/dec #2, VIF #2,

\ reverse run **
FoC | 133+ Lower limit frequency to 0.1/0.01 Hz 30.0 9-18
upper limit frequency

SP!
5l | 134+ Qd run mode Same options as - 0 9-19

Iltem 132

L3 | 135 3rd speed Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency

5-iid | 136 3rd speed run mode Same options as - 0 9-19
Item 132
Sl 137& 4th speed Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency
i 138 * 4th speed run mode Same options as - 0 9-19
Item 132

*ltems 130 - 138 are available only when Item 129 Adjustment Range options 1 - 15 is selected.
** Reverse run not available in 1st speed (firespeed) run mode only.

Table cont'd on next page
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TOSHIBA

PROGRAM MODE

Lr5F FREQUENCY SETTING PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
S-S | 139+ 5th speed Lower limit frequency to 0.1/0.01 Hz 0.0
upper limit frequency
-S| 140+ 5th speed run mode Same options as - 0 9-19
Item 132
Erlb | 141+ 6th speed Lower limit frequency to 0.1/0.01 Hz 9-18
upper limit frequency
ErliE | 142+ 6th speed run mode Same options as 0 9-19
Item 132
Srdt | 143+ 7th speed Lower limit frequency to Hz 0.0 9-18
upper limit frequency
Erli | 144+ 7th speed run mode Same options as - 0 9-19
Item 132
ErlE | 145+ 8th speed Lower li 0.1/0.01 Hz 0.0 9-18
upper |
-l | 146+ 8th speed run mode Sam - 0 9-19
Ite
Erfs | 147+ 9th speed frequency to 0.1/0.01 Hz 0.0 9-18
it frequency
-l | 148+ 9th speed run mode Same options as - 0 9-19
Item 132
il | 149+ 10th speed Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency
5-TiH | 150 ¢ 10th speed ru de Same options as - 0 9-19
S Item 132
- id | 151+ 11th spe Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency
Erlih | 152+ n mode Same options as = 0 ©)1le)
Item 132
S0 | 153 % 12th speed Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency
5-0D |15 12th speed run mode Same options as - 0 9-19
Item 132
- i3 | 155+ 13th speed Lower limit frequency to 0.1/0.01 Hz 0.0 9-18
upper limit frequency
Srdo | 1569 13th speed run mode Same options as - 0 9-19
Item 132

tems 139 - 156 are available only when Item 129 Adjustment Range options 1 - 15 is selected.

Table cont'd on next page
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TOSHIBA

PROGRAM MODE

Lr5F FREQUENCY SETTING PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING

-4 | 157+ 14th speed Lower limit frequency to 0.1/0.01 Hz 0.0
upper limit frequency

5-TE | 158+ 14th speed run mode Same options as - 0
Item 132
-5 | 159+ 15th speed Lower limit frequency to 0.1/0.01 Hz 5 9-18

upper limit frequency

SrTiF | 160+ 15th speed run mode Same options as 0 9-19
Item 132
*ltems 157 - 160 are available only when Item 129 Adjustment eoptions 1 - 15 is selected.




TOSHIBA

PROGRAM MODE

LrFr PROTECTION PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
Moo | 161 Dynamic braking (DBR) selection 0: NoDBR - 0
1: With DBR, no OLr
detection @
2: With DBR, and OLr
detection *
Fhr | 162+ DBR resistor value 1.0 - 1000 0.1 Ohm 9-20
FolF | 163+ DBR capacity 0.01 - 600 : k| 9-20
arEs 164 Overvoltage stall protection 0: On 0 9-20
1. Off
dhr 165 DC injection braking start frequency 0-120 ** 0.0 9-21
dbl | 166 * DC injection current 0 - 100%/A 1 %/A 0 9-21
dos | 167 = DC injection time 0.1 sec 0.0 9-21
a5l 168 Fwd/Rev DC injection priority control 0: - 0 9-21
1:
oo i 169 Motor shaft stationary control 0: - 0 9-21
ES:F | 170 Emergency stop selection : st to stop - 0 9-21
1: celerated stop
2: DC injection stop *** .
5]
= (]
oo [172% Emergency stop DC injection 0-10 0.1 sec 0.1 9-21 £
@
rord | 172 Number of retry attemps sele 0: No retry - 5 9-21 a
1: Retry 1 time ****
2: Retry 2 times ****
& 3: Retry 3 times ****
4: Retry 4 times ****
5: Retry 5 times ****
6: Retry 6 times ****
7: Retry 7 times ****
8: Retry 8 times ****
9: Retry 9 times ****
10: Retry 10 times ****
Fiee |73 try time setting 0.0-10 0.1 sec 3.0 9-21

*Ite 163 are available only when Item 161 Adjustment Range option 2 is selected.
**|tems are available only when Item 165 Adjustment Range is set to other than "0".
***|tem 171 iStavailable only when Item 170 Adjustment Range option 2 is selected.

**xx|tem 173 is available only when Item 172 Adjustment Range options 1 - 10 are selected.
#**x*Defaultavattage and ohm values depend on the drive size.

Table cont'd on next page




TOSHIBA

PROGRAM MODE

LrFr PROTECTION PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
R 174 Regeneration power ride-through control 0: Off - 0
1: On*
Uik | 175+ Regeneration power ride-through time 0.0-25 0.1 sec 2.0
ArSE | 176 Auto-restart (motor speed search) 0: Off - 9-22
1:  On momentary
power failure
2:  On ST make/break
(commercial power
switching)
3: Bothland?2
cHe | 177 Electronic thermal protection level #1 10 - 100%/A 100 9-22
hLF 178 Overload reduction start-up frequency 0-30 .1/0.01 Hz 30.0 9-22
HiE | 179 Motor 110% overload time limit 10 sec 600 9-22
DL | 180 Overload selection - 1 9-22
SEC 0| 181 Stall protection #1 - 0 9-22
SEL | | 182 #{Stall protection level (current limit lev t) 10 - 215%/A 1 %IA 110 9-22
dPEL | 183 Undervoltage trip selecti 0: Trip disabled - 0 9-23
1: Trip (during run)
HFE | 184 Undervoltage det ti 0-10 0.01 sec 0.03 9-23
LLF | 185 0: Trip disabled - 0 9-23
1: Trip on detection
LLPD | 186 0 - 100%/A 1%/A 0 9-23
LLPE | 187 0-255 1 sec 0 9-23
Dol | 188 0: Standard - 0 9-23
1: Standard, High speed
motor use
2: Position use (during
JOG)
3:  High speed motor
use, Position use
(during JOG)
4

em 175 is available only when Item 174 Adjustment Range option 1 is selected.
182 is available only when Item 181 Adjustment Range option 0 is selected.

Table cont'd on next page
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TOSHIBA

PROGRAM MODE

LrFr PROTECTION PARAMETERS

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING

=1 189 Overtorque trip selection 0: Trip disabled - 0
1: Trip enabled

Ll 190 Overtorque trip level 0 - 200%/A 1%/A

oL 191 Fault trip saving 0: Fault cleared when - 9-23
power cycled
1: Fault display retained
when power cycled *
FRA| 192 Cooling fan control selection 0: Automatic 0 9-23
1: Always On
od- | 193 Cumulative run timer alarm setting 0.00 - 999.9 . 175.0 9-24
(1 =100 hours 0 hours)
LHS | 104 IV analog input loss 0: Regular - 0 9-24

1: RunatlLL
if runmi

t P 15 % of freq
s if running

e [V loss ** & ***

195%** Percentage of frequency at IV 0- 100 1% 100 9-24
196** Minimum time to detect IV 0.3-1.0 0.1sec 0.3 9-24

.
<]
2
(]
S
<
L
<
(a8

*This parameter disables @e retry function (see Items 172 and 173).
**|tem 196 is available only 194 Adjustment Range options 1 - 4 is selected.
***|tem 195 is available onlylwhemitem 194 Adjustment Range option 4 is selected.

X
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TOSHIBA

PROGRAM MODE

"t PATTERN RUN PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
PEEL | 197 Pattern run selection 0: Off - 0
1: On*
FET | 198+ Pattern run mode 0: Run pattern is reset
when inverter is - 9-25
stopped
1: Pattern switches on
continuation after a
stop when current
pattern completes
FE D | 199+ 1st Pattern Group 0: Skip - 1 9-25
speed #0 selection 1: Preset speed F5or
2: Preset speed Sr1iZ
3. Preset speed 5rii4
4: Preset speed S
5. Preset speed
6:
7
8:
9:
10: i
11: P i
12: i
13: =
[l
54 t speed 5r {5
F-ot | 200 * 1st Pattern Group Same options as - 2 9-25
speed #1 selection Item 199
FE 2 | 201+ 1st Pattern Grou Same options as - 3 9-25
speed #2 selectio Item 199
FE i3 | 202+ Same options as - 4 9-25
Item 199
FE 4 | 203+ Same options as - 5 9-25
eed #4 selection Item 199
FE 5 | 204+ t Pattern Group Same options as - 6 9-25
speed #5 selection Item 199
FE R | 205+ 1st Pattern Group Same options as - 7 9-25
speed #6 selection Item 199
—!
206 * 1st Pattern Group Same options as - 8 9-26
speed #7 selection Item 199

Table Cont'd on Next Page

*Items 198 - 206 are available only when Item 197 Adjustment Range option 1 is selected.
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TOSHIBA

PROGRAM MODE

LrF: PATTERN RUN PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
PEL [ 207 % 1st Pattern Group 1 - 254, 255=infinity - 1
number of cycles
&
FECD | 206 * 2nd Pattern Group Same options as - 9-25
speed #0 selection Item 199
P2t [ 209 % 2nd Pattern Group Same options as - 10 9-25
speed #1 selection Item 199
FEZE | 210+ 2nd Pattern Group Same options as 11 9-25
speed #2 selection litem 199
FEZS | 211+ 2nd Pattern Group Same optio - 12 9-25
speed #3 selection Item 199
PEdH [ 212+ 2nd Pattern Group Sam o) - 13 9-25
speed #4 selection Item
FECS | 213+ 2nd Pattern Group S tions as - 14 9-25
speed #5 selection It 9
FECE | 214+ 2nd Pattern Group Same options as - 15 9-25
speed #6 selection Item 199
PE2 [ 215+ 2nd Pattern Same options as - 0 9-26
speed ﬂ sel Item 199
FELS | 216+ 2 1 - 254, 255=infinity - 1 9-26
n 0
FEAD | 217+ rd Paftern Group Same options as - 1 9-25
0 selection Item 199
FE3t | 218 rd Pattern Group Same options as - 2 9-25
speed #1 selection Item 199
FEAZ | 219+ 3rd Pattern Group Same options as - 3 9-25
speed #2 selection Item 199
&
220 * 3rd Pattern Group Same options as - 4 9-25
speed #3 selection Item 199

Table Cont'd on Next Page

*Items 207 - 220 are available only when Item 197 Adjustment Range option 1 is selected.

8-17

.
<]
2
(]
S
<
L
<
(a8




TOSHIBA

PROGRAM MODE

LrF: PATTERN RUN PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
P | 221¢ 3rd Pattern Group Same options as - 5
speed #4 selection Item 199
4
FEdS | 222+ 3rd Pattern Group Same options as - 9-25
speed #5 selection Item 199
FEdE | 223+ 3rd Pattern Group Same options as - 7 9-25
speed #6 selection Item 199
PE3t [ 224+ 3rd Pattern Group Same options as - 8 9-26
speed #7 selection Item 199
FELT [ 225+ 3rd Pattern Group 1 - 254, 255= - 1 9-26
number of cycles
FEHD | 226+ 4th Pattern Group Same op - 9 9-25
speed #0 selection Item
FeHt | 227+ 4th Pattern Group options as - 10 9-25
speed #1 selection t
FEHE | 228+ 4th Pattern Group Same options as - 11 9-25
speed #2 selection Item 199
FEHT | 229+ Same options as - 12 9-25
Item 199
HoHH | 230 % Same options as - 13 9-25
Item 199
FoHS | 231+ Pattern Group Same options as - 14 9-25
#5 selection Item 199
FEHE | 23 4th Pattern Group Same options as - 15 9-25
speed #6 selection Item 199
FEHT | 233+ 4th Pattern Group Same options as - 0 9-26
o speed #7 selection Item 199
h ! 234 * 4th Pattern Group 1 - 254, 255=infinity = 1 9-26

number of cycles

*Items 221 - 234 are available only when Item 197 Adjustment Range option 1 is selected.

Table Cont'd on Next Page
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TOSHIBA

PROGRAM MODE

LrF: PATTERN RUN PARAMETERS (cont'd)

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING

R 235 Speed #1 drive continuation mode 0: Countin secs. from - 0
time of activation *

1: Count in mins. from @
time of activation *

2: Countin secs. from
time set speed is
reached *

3: Count in mins. from
time set speed is
reached *

4: Non-stop (continue
until STOP command)

5:  Continue until next
step command

SLE ] 236+ Speed #1 drive time 0 - 8000 sec./min. 0 9-26
SN 237 Speed #2 drive continuation mode Same optio - 0 9-26
Item 235
SLEC | 238 Speed #2 drive time 2 1 sec./min. o 9-26
ST 239 Speed #3 drive continuation mode Sa ptions as - 0 9-26
2
SLES | 240 Speed #3 drive time 0 - 8000 1 sec./min. 0 9-26
— o
S| 241 Speed #4 drive continuation e Same options as - 0 9-26 )
£
Item 235 <
[
(a8
SLEH [ 242w Speed #4 driv 0 - 8000 1 sec./min. 0 9-26
ELNS | 243 Speed #5 drive cahtintation'mode Same options as - 0 9-26
Item 235
SRS | 244 weeee d Ve time 0 - 8000 1 sec./min. 0 9-26
*Item 2 i a::e only when Item 235 Adjustment Range option O - 3 is selected
**|te ilable only when Iltem 237 Adjustment Range option O - 3 is selected
**x|tem ilable only when Item 239 Adjustment Range option 0 - 3 is selected.

**rk|tem 24 ailable only when Item 241 Adjustment Range option O - 3 is selected.
**xxx|tem 244 is available only when Item 243 Adjustment Range option 0 - 3 is selected.

L 4
Table Cont'd on Next Page
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TOSHIBA

PROGRAM MODE

LrF: PATTERN RUN PARAMETERS (cont'd)

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
SLNE | 245 Speed #6 drive continuation mode Same options as - 0
Item 235
L 4
SLER | 246+ Speed #6 drive time 0 - 8000 9-26
ELNT| 247 Speed #7 drive continuation mode Same options as 0 9-26
Item 235
ELET | 248 % Speed #7 drive time 0 - 8000 0 9-26
SLTE | 249 Speed #8 drive continuation mode Same options as 0 9-26
Item 235
SLEE | 250 = Speed #8 drive time 0- 1 sec./min. 0 9-26
e 251 Speed #9 drive continuation mode - 0 9-26
SLES [ 252w Speed #9 drive time 1 sec./min. 0 9-26
LR | 253 Speed #10 drive continuation mode - 0 9-26
BLER [254 weee Speed #10 drive time 0 - 8000 1 sec./min. 0 9-26

*Item 246 is available onl e®245 Adjustment Range option 0 - 3 is selected.
**|tem 248 is available only@hen,ltem 247 Adjustment Range option O - 3 is selected.
***|tem 250 is available % em 249 Adjustment Range option O - 3 is selected.

**xx|tem 252 is available w Item 251 Adjustment Range option O - 3 is selected.
*rxxk|tem 254 is avaiIab@ en Item 253 Adjustment Range option 0 - 3 is selected.

%\Q Table Cont'd on Next Page
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TOSHIBA

PROGRAM MODE

LrF: PATTERN RUN PARAMETERS (cont'd)

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
ELTE | 255 Speed #11 drive continuation mode Same options as - 0
Item 235
L 4
SLbh | 256+ Speed #11 drive time 0 - 8000 9-26
SLND | 257 Speed #12 drive continuation mode Same options as 0 9-26
Item 235
ELED | 258 * Speed #12 drive time 0 - 8000 0 9-26
SLNd | 259 Speed #13 drive continuation mode Same options as 0 9-26
Item 235
SLEd | 260 *** Speed #13 drive time 0- 1 sec./min. 0 9-26
SLTE | 261 Speed #14 drive continuation mode - 0 9-26
SLEE [ 262w Speed #14 drive time 1 sec./min. 0 9-26
SLTF | 263 Speed #15 drive continuation mode - 0 9-26
5
SLER 264 wooe Speed #15 drive time 0 - 8000 1 sec./min. 0 9-26 =
S
S
a

*Item 256 is available onlywhen Iten))255 Adjustment Range option O - 3 is selected.
**|tem 258 is available only 257 Adjustment Range option 0 - 3 is selected.
***|tem 260 is available only'whe m 259 Adjustment Range option 0 - 3 is selected.
***¥|tem 262 is available n Item 261 Adjustment Range option O - 3 is selected.
*rxkk|tem 264 is availab@ n Item 263 Adjustment Range option 0 - 3 is selected.

Q>®
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TOSHIBA

PROGRAM MODE

Lr.-n FEEDBACK PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
FRF 265 Feedback control selection 0: No feedback control - 0
1: PID setpoint control *
2: Speed feedback @
control *
Fhoin | 266 * Feedback input signal selection 1: RRinput = 2 9-27
2: IV input
3: RXinput
4: PG feedback
(option board)
5: RS232C input
6: Communication/12-bit
binary option board
input
7: BIN input
L | 267 Proportional gain 0.01-2.55 0.01 0.30 9-27
ol | 268* Integral gain 0.01 sec 2.00 9-27
IH | 269 * Differential gain 0.1 sec 0.0 9-27
LFS [ 270+ Lag time constant 1 80 9-27
Ll [ 271+ PID lower limit frequency per limit 0.01/0.1 Hz 10.0 9-27
Hob 272 PID deviation limit selection 0! PID deviation limit - 1 9-27
1: PID deviation limited**
Fubl | 273= PID deviation upper limi 0 - 50% 1% 10 9-27
Full | 274+ PID deviation lower lj 0 - 50% 1% 10 9-27
Lo 275 1-9999 1 500 9-27
FLPH | 276 1. Single phase input - 2 9-27
2:  Two-phase input
drh | 277 0: Off - 0 9-28
1: On ***
dr Pk | 278 trol amount *** 0.0 - 10.0% 0.1% 0.0 9-28
*ltems re available only when Item 265 Adjustment Range options 1 - 2 are selected.
**|te 3 4274 are available only when Item 272 Adjustment Range option 1 is selected.
**x|tem is ilable only when Item 277 Adjustment Range option 1 is selected.

Table Cont'd on Next Page




TOSHIBA

PROGRAM MODE

LrFo FEEDBACK PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY |FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
Ora i | 279 Override control 0: Off - 0
1: FCRR
2: FCIV &
3: FCRX
4: FCPG
5. FCPNL
6: FCOPT
7: FCMLT*
Hrdc | 280% Override multiplier input selection 0: Reference - 0 9-28
1: KRR
2: KIV
3: KRX
4: KBIN
drd3 | 281% Override change multiplier -100.0 - 100.0% 0.1% 0.0 9-28
*Items 280 - 281 are available only when Item 279 Ad| ange option 7 is selected.

<
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TOSHIBA

PROGRAM MODE

Lrtr COMMUNICATION PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
brd | 282 RS232 baud rate 0: 2400 baud - 2
1: 4800 baud
2: 9600 baud @
SR | 283 Number of data bits 0: 7 bits 9-29
1. 8bits
ENED | 284 Parity 0: Even parity 9-29
1: Odd parity
tialx] 285 Inverter number 0-255 9-29
i 286 Communication selection 0: Off 9-29
1. RS485*
2. TOSLINE-F10 **
3: TOSLINE-S20
4:  12-bit bi i
5: 3-digitB
(0.1 Hz un
6. 3-di
(aH
NSk | 287 * Master/slave selection 0: = 0 9-29
1
co nd)
ter (output
uency)
orEH | 288 % RS485 baud rate 0: Normal mode - 0 9-29
1: High speed mode
Min 289 * TOSLINE-F10 0: Off - 0 9-29
command input 1: Frequency
command
2: Command input
& 3:  Frequency
command,
command input

*Items 287 - 288 @ble only when Item 286 Adjustment Range option 1 is selected.

**|tem 289 is a only when Item 286 Adjustment Range option 2 is selected.

Cy}er after changing any parameter in Communication Parameter.

Table Cont'd on Next Page
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TOSHIBA

PROGRAM MODE

Lr.2r COMMUNICATION PARAMETERS (cont'd)

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
ML | 290 ** TOSLINE-F10 0: Off - 0
monitor output 1: Output frequency
2: Status @
3: Output frequency,
status
4: Output current
5: Output frequency,

output current

6: Status, output
current

7: Output frequency,
status, output
current

8: Output voltage

9: Output frequency,
output voltage

10: Output voltage
status

11:

12:
13:
voltage,
put current,

15: Output voltage,
output current,

2 output frequency,
status
HErr | 291% TOSLINE-F10 0: Data cleared = 0 9-30
lo]

communication err, 1: Data retained
nF o [20200 TOSLINE-S28 e@ss

TR [293%

.
<]
2
(]
S
<
L
<
(a8

0-1023 1 0 9-30

TOSLINE-S

O

vailable only when Item 286 Adjustment Range option 2 is selected.
vailable only when Item 286 Adjustment Range option 3 is selected.

ansmit’address 0-1023 1 0 9-30

**|tems 290 - 2
***|tems 2 9

clegower after changing any parameter in Communication Parameter.




TOSHIBA

PROGRAM MODE

Lr.2r COMMUNICATION PARAMETERS (cont'd)

DISPLAY | ITEM PARAMETER ADJUSTMENT FACTORY
NO. DESCRIPTION RANGE SETTING

0: Off 0
1: Command input
2: Base speed value @
3: Base speed value, command input
4
5

294*xx TOSLINE-S20 command input

Auxillary base speed value
Auxillary base speed value, com
input

6: Auxillary base speed value, base
speed value

7: Auxillary base speed value,
value, command input

8: External current limit val

9: External current limit value, nd
input

10: External current limigvalue, e speed
value

11: External currenth lue, base speed
value, ¢

12: lue, auxillary

13: it value, auxillary

e, command input
14: ent limit value, auxillary

alue, base speed value
rrent limit value, auxillary
speed value, base speed value,

18: Option 16 + Option 2
19: Option 16 + Option 3

2 20: Option 16 + Option 4

21: Option 16 + Option 5

22: Option 16 + Option 6

23: Option 16 + Option 7

O 24: Option 16 + Option 8

25: Option 16 + Option 9
26: Option 16 + Option 10

27: Option 16 + Option 11
28: Option 16 + Option 12
29: Option 16 + Option 13
\ 30: Option 16 + Option 14

31: Option 16 + Option 15

**r|tem 4NIe only when Item 286 Adjustment Range option 3 is selected.
C

power after changing any parameter in Communication Parameter.

4
Table Cont'd on Next Page




TOSHIBA

PROGRAM MODE

Lr.2r COMMUNICATION PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT FACTORY
NO. DESCRIPTION RANGE SETTING

EOLE | 295w TOSLINE-S20 monitor output Off 0

Status

Speed feedback value @

Speed feedback value, status

Output current value

Output current value, status

Output current value, speed feedbacl

value

Output current value, speed feedba

value, status

8: Excitation current value

9: Excitation current value, status

10: Excitation current value, sp
feedback value

11: Excitation current v , Sp

feedback value,

CRUIEERCORN RO

3

tput current

dback value

16 + Option 1
16 + Option 2

21: Option 16 + Option 5
22: Option 16 + Option 6

2 23: Option 16 + Option 7
24: Option 16 + Option 8
@ 25: Option 16 + Option 9

.
<]
2
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S
<
L
<
(a8

26: Option 16 + Option 10
27: Option 16 + Option 11
28: Option 16 + Option 12
29: Option 16 + Option 13
30: Option 16 + Option 14

:E\ 31: Option 16 + Option 15

***|tem 295 is availab@when Item 286 Adjustment Range option 3 is selected.

cleypo fter changing any parameter in Communication Parameter.
Table Cont'd on Next Page




TOSHIBA

PROGRAM MODE

.- COMMUNICATION PARAMETERS (cont'd)

DISPLAY| ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
FinS | 296+ TOSLINE-S20 reference frequency 0: receive address + 1 - 0
address selection 1: TOSLINE-S20
frequency address ** &
FoinH 2097 # TOSLINE-S20 reference frequency 0-1023 9-30
address
SErr 298 * TOSLINE-S20 0: data cleared 9-30
1: data retained
Sro 299 * TOSLINE-S20 0: no effect- 9-30
1: reset S20 option
board
Erotm 300 RS485/12-BIT BINARY % input: 0: Off - 0 9-30
bias and gain settings 1: On**=
FL o [301 #+* Point #1 setting signal 1% 0% 9-30
F-FL [302 %+ Point #1 frequency 0- 0.1/0.01 Hz OHz 9-30
FH 303 *** Point #2 setting signal 1% 100% 9-30
F-FH [304 == Point #2 frequency 0- output freq 0.1/0.01 Hz | max output| 9-30
freq

286 Adjustment Range option 3 is selected.
6 Adjustment Range option 1 is selected.
Item 300 Adjustment Range option 1 is selected.




TOSHIBA

INDUSTRIAL APPLICATION PARAMETERS

Lr.03 COOLING TOWER APPLICATION MACRO

These groups contain the parameters likely to be used for certain applicatio e E3 Application
Manual (available from your Toshiba representative) for programming ch@acro values.

Lt PUMP APPLICATION MACRO O

~.i2 FAN APPLICATION MACRO ¢

Parameter
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TOSHIBA

PROGRAM MODE

LrHT AM/FM ADJUSTMENT PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
IS 305 FM terminal function selection 0: Pre-compensation - 0
reference frequency
1: Post-compensation Y

output frequency
2: Frequency setting

value
3:  Output current
4: DC voltage
5:  Output voltage
6:
7
8

Torque current

Excitation current
. PID feedback value
9: Motor overload ratio
10: Inverter overload rati
11: DBR overload ratio
12: Input power
13: Output power
14: Meter c ti
(100% fi
15: Peak outp t
16: P ent
F 306 Frequency meter adjustment - RN 9-31
AnEL 307 AM terminal function selection 0: compensation - 3 9-32
ference frequency
-compensation
put frequency
2: reguency setting
value
3:  Output current
4: DC voltage
5:  Output voltage
6: Torque current
7: Excitation current
8: PID feedback value
L 4 9: Motor overload ratio
10: Inverter overload ratio|
11: DBR overload ratio
12: Input power
\ 13: Output power
14: Meter calibration
(100% fixed output)
15: Peak output current
16: Peak input current
At | 308 meter adjustment 0 - 65535 - Lo 9-32
4




TOSHIBA

PROGRAM MODE

Lt UTILITY PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT FACTORY
NO. DESCRIPTION RANGE SETTING

i 309 | Industrial application parameters selection Does nothing 0
Pump application
Fan application @
Cooling tower application
Hoist application

Textiles application

Machine tool application

SaNhwONRO

(eI 310 Standard setting mode selection Does nothing 0 9-33
50 Hz setting

60 Hz setting

Factory setting

Trip history clear

Save user-settings para S
Reset to user-setti arameters

Initialize drive ty,

NoarwbhkE o

i 311 Command mode selection 4 9-33

RrwbhrRo

o

i 312 Frequency setting mode selection 4 9-33
1: inal input valid
input valid

munication/12-bit binary option

ard input valid
4: “Local/remote change over
Phnd |+ 313 Panel operation mode sele\ . Prohibit all key operations 63 9-34

Perform reset

. Perform Manual/Auto operations
. Perform reset, perform Manual/Auto
O operations

.
<]
2
(]
S
<
L
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(a8

WN PR O

Perform emergency stop

L 4

Perform emergency stop, perform reset

o ar

Perform emergency stop, perform

\ Manual/Auto operations
7: Perform emergency stop, perform
Manual/Auto operations, perform reset
8: Perform run/stop operations
9: Perform run/stop operations, perform

reset
10: Perform run/stop operations,

@ perform Manual/Auto operations
11: Perform run/stop operations, perform
Manual/Auto operations, perform reset
< ‘ : 12

: Perform run/stop operations,
perform emergency stop
13: Perform run/stop operations,
perform emergency stop, perform reset
14: Perform run/stop operations, perform
o emergency stop, perform Manual/Auto
operations
15: Perform run/stop operations, perform
emergency stop, perform Manual/Auto
operations, perform reset

(Cont'd)

Table Cont'd on Next Page

NOTE: Cycle power after changing ITEM 313, "Panel Operation Mode Selection", ESTOP
from keypad while in remote mode cannot be disabled.
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TOSHIBA

PROGRAM MODE

s UTILITY PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT FACTORY
NO. DESCRIPTION RANGE SETTING
(cont'd)
i *313 Panel operation mode selection 16: Perform parameter read operations 63 9-34
17: Option 16 + Option 1 L 4

18: Option 16 + Option 2
19: Option 16 + Option 3
20: Option 16 + Option 4
21: Option 16 + Option 5
22: Option 16 + Option 6
23: Option 16 + Option 7
24: Option 16 + Option 8
25: Option 16 + Option 9
26: Option 16 + Option 10
27: Option 16 + Option 11
28: Option 16 + Option 1,
29: Option 16 + Option
30: Option 16 + Opti 4
31: Option 16 + Optio
nge operations

44: Option 32 + Option 12

45: Option 32 + Option 13
46: Option 32 + Option 14
47: Option 32 + Option 15
48: Option 32 + Option 16
49: Option 32 + Option 17
50: Option 32 + Option 18
51: Option 32 + Option 19
52: Option 32 + Option 20
\ 53: Option 32 + Option 21
54: Option 32 + Option 22
55: Option 32 + Option 23
56: Option 32 + Option 24
57: Option 32 + Option 25
58: Option 32 + Option 26
59: Option 32 + Option 27

60: Option 32 + Option 28
61: Option 32 + Option 29
\ 62: Option 32 + Option 30

63: Standard mode (perform all operations)

Table Cont'd on Next Page

* NOTE: Cycle power after changing ITEM 313, "Panel Operation Mode Selection", ESTOP
from keypad while in remote mode cannot be disabled.




TOSHIBA

PROGRAM MODE

it UTILITY PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
PRES | 314 Pass number 00 - 99 1 00
R 315 CPU version Can be monitored only - -
L 316 ROM version Can be monitored only 9-34
uEEF | 317 EEPROM version Can be monitored only 9-34
FOFTl | 318 Drive typeform Can be monitored only 9-34
T 319 Status monitor display selections 1: Post-compensation 9-35
output frequency
2:  Frequency comman
setting
3:  Output current
4: Input voltage
5:  Output
6:
7
8:
ak load current *
16:"Peak input voltage *
17: Kilowatt hours
18: Megawatt hours
N 320 Status monitor display sel Same options as - 3 9-35
Item 319
nnd 321 Status monitor‘displ selettions Same options as - 4 9-35
Item 319
R 322 Status m lay selections Same options as - 5 9-35
Item 319
d5Pd | 323 Frequen ultiplication factor ** 0 (Off), 0.01 - 200 0.01 0.00 9-35
d5PF | 324 cy display resolution 0: 1Hz - 1 9-35
1: 0.1Hz
2: 0.01Hz
a5k C/DEC time units selection 0: 0.1secs - 0 9-35
1: 0.01 secs
d5FL | 326 Current units selection 0 % - 0 9-35
1. A
L
327 Voltage units selection 0: % - 1 9-35
1.V

input voltage and output current peak monitor values are reset after each STOP command.

However if the drive is stopped for less than 2 seconds, the peak values may not be reset.

* When the the multiplier is anything other than "0", the "Hz" units will not be displayed.

Table cont'd on next page
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TOSHIBA

PROGRAM MODE

it UTILITY PARAMETERS (cont'd)

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION| SETTING
oLmd | 328 Blind function selection 0: Items 329-345 blinded - 1
1: Unblind ltems 329-345*
bLFZ | 329%| Fundamental parameters #2 blind | 0: Blind this group - 0
1: Add this group to visible list
BLFr | 330% Panel control parameters blind 0: Blind this group - 9-36
1: Add this group to visible list
bl 5t | 331 %| Terminal selection parameters blind | 0: Blind this group 1 9-36
1: Add this group to visible list
BLSD | 332+ Special control parameters blind 0: Blind this group = 1 9-36
1: Add this group to visible list
hLSF | 333+ Frequency setting parameters blind | 0: Blind this group - 0 9-36
1: Add this group to
L | 334+ Protection parameters 0: Blind this gro - 1 9-36
blind 1:
bLFE | 335*%|  Pattern run control parameters 0: - 0 9-36
blind 1:
bLFh | 336* Feedback control parameters - 1 9-36
blind
bLkbr [ 337+ Communication parameters - 1 9-36
blind
bLD (| 338*| Industrial application parametérs : - 1 9-37
(Pump) blind : Add this group to visible list
LD | 339+%|  Industrial applicatign pafamete : Blind this group - 1 9-37
(Fan) bli : Add this group to visible list
ELD3 | 340+ 0: Blind this group = 1 9-37
1: Add this group to visible list
BLAT | 344 ¢ 0: Blind this group - 1 9-37
1: Add this group to visible list
BLTE | 345+ '@ parameters 0: Blind this group - 0 9-37
blind 1: Add this group to visible list
*Items 32 45 are available only when Item 328 Adjustment Range option 1 is selected.

Iltems 341 - 343 are Non-applicable and do not appear.

L 4

(* Group must be unblinded to access group's parameters)




TOSHIBA

PROGRAM MODE

N MOTOR PARAMETERS

DISPLAY|ITEM PARAMETER ADJUSTMENT DISPLAY FACTORY
NO. DESCRIPTION RANGE RESOLUTION | SETTING
neF | 346 Number of motor poles 2,4,6,8,10,12, 14, 16 2 4
el | 347 Motor rated capacity 0.1-90.0 kW 0.1kW * ©-38
HEE | 348 Motor type 0: Toshiba EQP-III - 9-38
motor
1: Toshiba standard
motor
2: Other **
MEa | 349+ Rated voltage for 460V inverter 90 - 600 460 9-38
Rated voltage for 230V inverter 90 - 600 230
MEF | 350 * Rated frequency 0 - 400 60 9-38
M- | 351 Rated RPM 1 RPM 1710 9-38
MEom | 352 %4 Auto-tuning 0: Auto-tuni - 0 9-38
1: Autestuning d
ME.iH | 353 Load moment of inertia o: - 1 9-38
1:
2: rge
3: large

* [tems 345 factory setting depends on inv% (1 HP = .746kW).
** [tems 349 - 352 are available only whem Adjustment Range option 2 is selected.
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STANDARD MONITOR MODE

TOSHIBA

DISPLAYED |ITEM DISPLAY PARAMETER DISPLAY FACTORY|
VALUE *** | NO. RANGE DESCRIPTION RESOLUTION | SETTING
HEoid 354 | Ft-- ifno currently Currently active pattern group number n/a n/a
active pattern group or and pattern speed **
pattern speed ¢
moHs 355 | @~~~ if no pattern Number of pattern group repetitions n/a 9-39
group reptitions remaining remaining **
500 356| Sr-- ifno preset Number of the preset speed being n n/a 9-39
speed is being used used **
o [ 357 | ——-- if no pattern Remaining pattern time n/ n/a 9-39
time remaining * (secs or mins) **
Fr-F 358| Fr-F or Fr-r Turning direction of motor Wy - Fr-F 9-39
o 359 | Post compensation output Monitor#1 4. © 4 1" - I 9-39
frequency (depending on 0 !
— Item 319, one of the 18 —
i 360 | Frequency command setting Items 359 to 376 isplayed) | = - Lo ] 939
Lol 361 | Output current \ ------ I 9-39
= 362 | Inputvoltage | N | Lo | 939
Foo 363| outputvoltage | O 4 VY | Lo | 939
50 364 | Torque current | & 4| Lo | 939
ol 365 | Excitationcurrent | . oW 0| Lo | 939
d o 366 | PID feedbackvalue — £l 4% | Lo | 939
Lo 367 | Motor overload ratio 4 W | e Lo | 939
Dol 368 | Drive overload rati \ ------ Lo | 939
Fou 369 | DBR overlo oW, (| e Lo | 939
moL 370 | Inputpower « | | e L] 939
H 371 | out et | L0 | 940
oo 3 i e e L0 | 940
- 3734 Peakload current | | e - 9-40
ool 37 ak inputvoltage | | Lo | 940
oo 375 | Kilowatt hour energy | | Lo | 940
L 2
376 | Megawatt hourenergy | | e I 9-40

Table Cont'd on Next Page

Parameters group.

*%

Parameters are only displayed when in pattern run.

*** Displayed values will vary depending on existing drive conditions and monitor settings.

his display appears as shown here when "non-stop (continue until STOP command)" or "continue
until next step command" is selected as the speed's continue mode in the Pattern Run Control

8-36




TOSHIBA

STANDARD MONITOR MODE

Table cont'd from previous Page

DISPLAYED|ITEM DISPLAY PARAMETER DISPLAY FACTORY
VALUE * | NO. RANGE DESCRIPTION RESOLUTION | SETTING
S 377 | Input voltage Monitor #2 ** [ s e
PO 378 | Output voltage Monitor #3 ** | e P oo
S8 379 | Torque current Monitor #4 ** | e . 9-40
Hititti] 380 | (See code on page 11-8) Input terminal status monitor | - 9-40
it 381 | (See code on page 11-8) Input terminal status monitor n/a 9-40
Dttt 382 | (See code on page 11-8) Output terminal status monitor | Qg ----- n/a 9-40
EODON 383 | nfa Total run time monitor 4\  “®---—-- n/a 9-40
rxx 384 | n/a Past trip #1 monitor £ /@) =~ - n/a 9-40
Fxx 385 | n/a Past trip #2 monitoray,. | 0 - n/a 9-40
Fxx 386 | n/a Past trip #3 menitor % =~ | @ ---—-- n/a 9-40
Fxx 387 | n/a Past trip #‘monites, @ | = - n/a 9-40
*  Displayed values will vary depending‘en existing drive conditions and monitor settings.

**  Monitor #2, #3, and #4 functions are ji [ to monitor #1 but the actual displayed value will
depend on status monitor display adju items selected in Utility parameter Items 320,
321, or 322 (if different from def .

*** See drive trip codes page 7-19
L 4
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TOSHIBA

SETUP MODE PARAMETERS (5t:F)

O

Item 1, ACCELERATION TIME #1 (RLL !
This parameter sets the time for drive output frequency to go from 0 Hz to MAXIMUM OUTPUT
FREQUENCYFH) (Item 19). A small acceleration time may result in an overcurrent trip.

Item 2, DECELERATION TIME #1 ( oEL 1) °*
This parameter sets the time for drive output frequency to go from MAXIMUM OUTPUT
FREQUENCYFH) (Item 19) to 0 Hz. A small deceleration time may result in an overvolta%

ltem 3, UPPER LIMIT FREQUENCY (iL) \

This parameter sets the maximum frequency the drive will output, regardless of ref%

Iltem 4, LOWER LIMIT FREQUENCY (..)

This parameter sets the lowest speed the drive can run at, regardless of referenee. Ifithis parameter is
set to a non-zero value and the drive is given a run command (i.e. F-CC cl 0 N button), the drive
will run at (L1) if the reference is less than (LL).

Item 5, SWITCH ON FLY (5FLH)
This parameter allows switching frequency commands between L REMOTE modes and to
switch control commands between MANUAL and AUTO modes w ive is running.

Item 6, IV INPUT SELECTION  ( iw i)
Use this parameter to allow adjustment of the RR referen i nd gain. Items 7 and 8 define one
point on a % input reference vs. output Hz graph; ltems d 10°define another. The drive varies its

output frequency as its input changes according to a i cting these points. See graph below. With
default programming, drive outputs 40 Hz with 5 volt%w" terminal.

Item 7, IV REFERENCE POINT #1 (F3 )

Use this parameter to set a percentage of Ke.

Item 8, IV REF POINT #1 FREQUENCY H

Use this parameter to set the desired dri Hz when its reference has the value set in Iltem 7 above.

Item 9, IV REFERENCE POINT #2 (%4 )
Use this parameter to set a perce
default of 100% corresponds to

ference. The "IV" terminal's range is 0-10 volts, so the factory

Item 10, IV REF POINT #2
Use this parameter to set

above.
@ Bias/Gain of Frequency Input

F NCE POINT #2: 100% |— — — — — — —

CY (F-FH)
ired output frequency when the reference has the value set in Item 9

|

|

@ Input Reference |
Signal |

|

|

REFERENCE POINT #1: 0% L Output Hz
0 Hz 80 Hz

REF POINT #1 FREQ REF POINT #2 FREQ

9-1



TOSHIBA

SETUP MODE PARAMETERS (5t:F)

Use this parameter to scale the motor overload protection to a specific motor's amp rating. Can be e
in percent or in amps, depending on the setting of Item 326, CURRENT UNITS SELECTION (d5FL)
percent setting, divide the motor full load amps by drive full load amps and multiply by 100.

Item 11, ELECTRONIC THERMAL PROTECT LEVEL #1(-Hr ! HQO
red

- 4
Item 12, STALL PROTECTION ENABLE #1 (5:L ¢

Stall is a drive function used to limit the motor current by reducing output voltage and freq in an effort
to reduce the load. Stall is most effective on variable torque loads. This parameter tur\ n.

Item 13, STALL PROTECTION LEVEL #1 (&t !
Enter the current limit in amps or in percent of drive rating. See Item 326, CURR S

SELECTION (2%FT), to change units from % to amps.
Item 14, OVERLOAD SELECTIONILT)
This parameter adjusts the overload protection scheme.
0: Standard
1: Soft stall on. Soft stall reduces output frequency only whe e is in its overload

region. Soft stall helps prevent drive from tripping on te rload" (I tr) .
2: Motor overload trip off.

3: Soft stall on and motor overload trip off.

Motor overload sensing is "on" unless "2" or "3" is

INVERTER OVERLOAD(. i7) cooling time i roximately one minute after trip.
MOTOR OVERLOADR!.E) cooling time is a%tely five minutes after trip.

DBR OVERLOAD(I.r) cooling time i Xi ly thirty seconds after trip.
Item 15, MOTOR 110% OVERLOAD TIMEgLI )
This parameter sets the time the drive will ou % of the current set by Item 11, (:-+r ) before

tripping on "motor overload" (Ci1iE). @
ltem 16, INDUSTRIAL APPLICATION/SELEGTION (RFL)

This parameter can be changed@nlyWhen the drive's output is 0.0 Hz. When programmed with a non zero
value, the drive will initialize itself (P ramming is erased) to parameter values that lend themselves
to specific applications.

Parameter
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Item 17, STANDARD SET E SELECTION:4F)
This parameter can be changedjat any time. This parameter resets the parameter values of the drive as

follows:
1. Default drpical 50 Hz application settings.
2: Defa rive to typical 60 Hz application settings.
3:D N O Toshiba factory settings listed in "Factory Setting" column on pages 8-1
ough 8-35. Past four faults in the monitor erased.
4: past four faults in the monitor.
5: Sav ent parameter settings in separate "user" default memory.
6. Default drive to "user" default memory.
7: Clgar "inverter typeform error" (£:=4F) (also defaults drive to factory values).

Item 18, PASS NUMBERMA=5
Inc ntry of the setting in this parameter prevents resetting keypad lockout (Item 313 (PIilid) set to

m 314 (FR55) is viewable through RS232 port.




TOSHIBA

FUNDAMENTAL PARAMETERS #1( Lir.F)

This parameter cannot be changed while the motor is running. It affects accel/decel times, binary
frequency references, and other parameters and functions. To limit the drive's output frequency

range, adjust UPPER LIMIT FREQUENCY (i:i.) and/or LOWER LIMIT FREQUENCY(.L) (see Items 24
and 25 below). P

Item 19, MAXIMUM OUTPUT FREQUENG¥Y-) OO

Item 20, BASE FREQUENCY..L 1)
This parameter sets the frequency at which the drive's output voltage reaches its max\

Item 21, BASE FREQUENCY VOLTAGE SELECTION. 5L @

The parameter affects the drive's maximum output voltage as follows:
0: The output voltage fluctuates with the input voltage.
1: The output voltage is set according to the input voltage when the dr
2: The output voltage is set by Item 22, MAXIMUM OUTPUT VOL@
Item 22, MAXIMUM OUTPUT VOLTAGE #1.i. . 1)
This parameter sets the drive's maximum output voltage (the output V%nnot exceed the input
voltage) .

Item 23, REVERSE DISABLE OPERATION SELECTION(=
The drive will not run in reverse with this parameter set to K

Item 24, UPPER LIMIT FREQUENCY (i)
This parameter sets the maximum frequency that the dri utput, regardless of reference.

Item 25, LOWER LIMIT FREQUENCY(.1)
This parameter sets the lowest speed the drive
to a non-zero value and the drive is given

drive will run at LOWER LIMIT FREQUENC

|
FREQUENCY.().
ltem 26, VOLTS PER HERTZ PATTERN("

The value in this parameter sets ghe % output voltage changes with output frequency:
1: Constant torque: Drive ries linearly with an output frequency change (at 30 Hz,

output voltage is approximately half of what is is at 60 Hz).
2:Variable torque: DiiVe vasies output voltage as the square of output frequency change (at 30

nrun, regardless of reference. If this parameter is set
mand (i.e. F-CC closure or RUN button), the

ne reference is less than LOWER LIMIT

|

Hz, output voltage,i oximately 1/4 of what it is at 60 Hz).
3: Automatic torque boast: Drive increases output voltage at low output frequences in order
to increase ting torque.
4: Automatic oost with energy saving feature: Same as number 3 above, but the output

voltageyis lewered during lightly loaded periods.
5: Trué'torq ontrol: Drive maximizes torque developed by motor and compensates for
torgSlip. Item 328, BLIND FUNCTION SELECTION (z.na) and Item 345, MOTOR
M RS BLIND(ELTIE), must also be set to option 1 so that GROUP: MOTOR
ARAMETERS (L) can be adjusted (see page 8-35).
6. True torque control with energy saving feature: Same as number 5 above, but the output
vogage is lowered during lightly loaded periods (reduces idle amps).

Ite VOLTAGE BOOST #1(un 1)
Thi eter increases output voltage at low frequencies enabling a motors operated in constant
ble torque modes to develop more starting torque. Too much voltage boost could result in an
rcurrent trip.




TOSHIBA

FUNDAMENTAL PARAMETERS #1 ( Lr.F)

Item 28, ACCELERATION TIME #1 (RLL ! O
AT#1 sets the time for drive output frequency to go from 0 Hz to MAXIMUM OUTPUT FREQUENC‘@@
(Item 19). A small acceleration time may result in an overcurrent trip.

Item 29, DECELERATION TIME #1 ( dEl )

This parameter sets the time for drive output frequency to go from MAXIMUM OUTPUT F UENC%?H)

(Item 19) to 0 Hz. A small deceleration time may result in an overvoltage trip. %

Item 30, ACC/DEC PATTERN #1 (5Lu 1)
This value determines the way the drive's output frequency varies with time during
follows:
0: Linear pattern - Drive's output frequency change is linear with respect to i example, if
the output goes from 0 to 30 Hz in 5 seconds, it will take 10 seconds to rom O to 60 Hz.

1: Self-adjusting - Drive changes value in RLL { and 2t | based on c@ring accel and bus

voltage during decel to prevent overcurrent/overvoltage trips. Ev run/stop is executed,
the drive changes existing data in RLL i and 2t { (RAM). Driv uire a few run/stop
commands to optimize value. To store modified AL {an L s, read value in ALL { and
ot i then press READ/WRITE to write values into memory OM).

ear beginning and end of accel/decel.

FREQUENC¥H)

MAXIMUMK
comma%q ency
T e \Q
Yoot %‘

d

*k%k
* S pattern accel time contri %m 31, ACCEL/DECEL PATTERN ADJUST LOW(5LL)
** S pattern accel time gont ute@\by Item 32, ACCEL/DECEL PATTERN ADJUST HIGH (&LH)
*** Total S pattern accel i
Drive follows similar cirve duting decel.

2: S pattern - Drive output frequency's rate of change K
T

OUTPUT HZ

Parameter
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3: Overspeed pattern -
drive extends accelfdec

putting a frequency greater than the motor's base frequency,
e to reduce possibility of overload trip due to reduction in torque.

MAXIMUM OUTPUT FREQUENC(¥H)
commanded frequency

BASE FREQUENCY #1 (ui 1)

(@]
i TIME
¢ e =% Actual accel time
Ite CCEL/DECEL PATTERN ADJUST LOW (&L

sed as a percentage of Item 28, this time is represented as "*" in the S Pattern graph for Item 30.

32, ACCEL/DECEL PATTERN ADJUST HIGH (5H)
xpressed as a percentage of Iltem 28, this time is represented as "**" in the S Pattern graph for Item 30.

9-4



TOSHIBA

FUNDAMENTAL PARAMETERS #2 (Lr.Fc)

ltem 33, BASE FREQUENCY #2(..17)

See Item 20, BASE FREQUENCY #1 (.t /)

ltem 34, MAXIMUM OUTPUT VOLTAGE #2....7)

See Item 22, MAXIMUM OUTPUT VOLTAGE #1(ub 1 !) .

Item 35, VOLTAGE BOOST #2(..k1)

See Item 27, VOLTAGE BOOST #1 (uk 1) \%

Item 36, ELECTRONIC THERMAL PROTECT LEVEL #2 (-Hrt)

This parameter lowers the drive's overload to protect the motor. Divide motor full-Joad s by drive
full-load amps and multiply by one hundred and enter the result in this parameter. amps
with Item 326, CURRENT UNITS SELECTION (=5FL), is set to option 1.

Item 37, STALL PROTECTION ENABLE #2 (5:L2) Q
Stall is a drive function wherein the drive limits the motor current by reduei put voltage and frequency
in an effort to reduce load. Stall is most effective on variable torque load is parameter turns

stall off/on.

Item 38, STALL PROTECTION LEVEL #2 (5t

Enter the current limit in amps or in percent of drive rating ASee 6, CURRENT UNITS
SELECTION (2%FT), to change units from % to amps.
Item 39, ACCELERATION TIME #2 (RLLc \

See Item 28, ACCELERATION TIME #1

ltem 40, DECELERATION TIME #2 (JEL7) Q

See Item 29, DECELERATION TIME #1 (@c .
Item 41, ACC/DEC PATTERN #2 SELEC Seud)
See ltem 30, ACC/DEC PATTERN #1 S N (5Ea)

ltem 42, ACC/DEC #1/#2 swwwn@?umcv (Rd2F
itc

The drive can be programmed to accel/decel time #1 to accel/decel time #2 based on output
frequency. Enter the frequency at whichythe drive should switch from accel/decel time #1 to accel/decel

time #2. \

Note for GROUP:FUNDAMENTAL PARAMETERS #2
The parameters in thi similar to those found in GROUP: FUNDAMENTAL PARAMETERS #1
(4r.F). These twg gro

ive at a time). The user can determine if GROUP: FUNDAMENTAL

or if GROUP: FUNDAMENTAL PARAMETERS #P.r.- ) is active by setting

L PARAM SWITCHING ) as desired or by setting one of the drive's input

12" and opening/closing that terminal to the CC terminal. The user can also
determine if AC ERATION TIME #1 (RLL | )/DECELERATION TIME #1 (dEL | ) or ACCELERATION
TIME #2 (RLLZ)/DECELERATION TIME #2 (dEL<Z) is active by setting ltem 46, ACCEL/DECEL #1/#2
SELECTION {idc) or by setting one of the drive's input terminal's functions to "9" and opening/closing
that terminal to the CC terminal.

S 9-7 for more information on programming the input terminals.




TOSHIBA

FUNDAMENTAL PARAMETERS #2 (Lr.Fc)

This parameter determines direction when commanding start/stop from keypad. Direction can also b
changed from the keypad by pressing READ/WRITE and the up or down arrow simultaneously (with
43 setto "1").

Item 43, DIRECTION SELECTION (FORWARD/REVERSE(F - egO
It

I L 4
Item 44, STOP PATTERN SELECTION(5:MF)
This parameter determines whether the drive follows the decel curve when the STOP button isfressed or
if it performs a coast-stop. Coast stop is also performed when ST-CC is broken.

Item 45, FUNDAMENTAL PARAM SWITCHING:F)

This parameter determines whether GROUP: FUNDAMENTAL PARAMETERS
GROUP: FUNDAMENTAL PARAMETERS #2 (Lr.F)ds used.

Item 46, ACC/DEC #1 OR #2 SELECTION (Rdc)
If the keypad is being used for the RUN/STOP command, then change thi§ parameter to choose which

times and pattern are currently utilized. If the drive is getting a run/sto@ d via the terminal strip (i.e.

"F"-"CC" made or "R"-"CC" made), the user can remotely choose,whi decel is used by the drive
by programming one of the input terminal's functions (see items alue of "9" and then closing
this terminal to "CC" when acc/dec #2 is to be used. See item 42, EC #1/#2 SWITCH

FREQUENCYHdZF) to change which acc/dec time is used rive's output frequency.

Item 47, PANEL RESET SELECTION(FrES x
Use this parameter to limit the type of fault that can be manually reset from the panel:

0: Overcurrents, overloads, overvoltages, and ov
1: Only overload faults

2: Only overload and overcurrent faults
Item 48, PANEL FEEDBACK CONTRO( Fial
Turns feedback on/off when stop/starting fro . Option 0 allows keypad to set setpoint. Option 1

turns feedback off, letting keypad act as W equency referrence.
Item 49, SWITCH ON FLY (5FL4)

See Item 5 page 9-1 ’S

Parameter
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TOSHIBA

TERMINAL SELECTION PARAMETERS ( Lr.5k)

Item 50 INPUT TERMINAL SELECTION ( iz) O
With this parameter set to "0", the drive's input terminals, when shorted to "CC", have the default functions

noted in Items 51 - 62. The user has the option of changing the function assigned to any of the input
terminals by programming a "1" into item 50 and programming the parameters in ltems 51 - 62 as
necessary. S

Item 51, "R" INPUT TERMINAL FUNCTION (it

Sets the function realized when the "R" terminal is shorted to "CC". Default setting is N@n

command. See page 9-11 for codes for other available functions.
Item 52, "S1" INPUT TERMINAL FUNCTION (it w
Sets the function realized when the "S1" terminal is shorted to "CC". Default settingiis firespeed control.

See page 9-11 for codes for other available functions.

Item 53, "S2" INPUT TERMINAL FUNCTION ( i:c)
Sets the function realized when the "S2" terminal is shorted to "CC". D t ing is feedback control.
See page 9-11 for codes for other available functions.

Item 54, "S3" INPUT TERMINAL FUNCTION ( i:3)
Sets the function realized when the "S3" terminal is shorted

reference. See page 9-11 for codes for other available fun&

Item 55, "S4" INPUT TERMINAL FUNCTION  ( i:H) &

Different with respect to all of the other input terminalsgsets function realized when the "S4" terminal
is open to "CC". When S4 is open to "CC", it is the emer, off command and motor will not run.
od

fault setting gives a preset speed

Default setting is emergency off. See page 9-1 r other available functions.

Item 56, "F" INPUT TERMINAL FUNCTIO 4
Sets the function realized when the "F" terminakis

command. See page 9-11 for codes for o vV
(

rted to "CC". Default setting gives a forward run
ble functions.

Item 57, "RES" INPUT TERMINAL F T i£h
sets the function realized when the "RES" tgrminal is shorted to "CC". Default setting resets a fault.

See page 9-11 for codes for othe | functions.

Item 58, "ST" INPUT TERMINAL CTION ({7)
sets the function realized w, £ST" terminal is shorted to "CC". Default setting enables the drive.
See page 9-11 for codes far othér available functions.

Item 59, "S5" INPUT AL FUNCTION ( {ER)

sets the function‘eali en the "S5" terminal is shorted to "CC". Default setting gives a binary speed
reference bit. he "S5 terminal is available on the option boards INV3-COM-B and INV3-COM-D.

See page 9 odes for other available functions.

Item 60, "S6" | TERMINAL FUNCTION  ( i£5)

sets the function realized when the "S6" terminal is shorted to "CC". Default setting is ACC1/DEC1 or
ACC2/DEC2 3e|ection. The "S6" terminal is available on the option boards INV3-COM-B and
INV3¢COM-D. See page 9-11 for codes for other available functions.

Ite S7" INPUT TERMINAL FUNCTION (it i
function realized when the "S7" terminal is shorted to "CC". Default setting is emergency off.
e "S7" terminal is available on the option boards INV3-COM-B and INV3-COM-D. See page 9-11 for
s for other available functions.




TOSHIBA

TERMINAL SELECTION PARAMETERS ( Lr.5k)

The potential terminal is an imaginary terminal that the drive considers always shorted to "CC".
Any function code from page 9-9 entered here will always be active. For example, if a value of "10" is
programmed here, the drive will always ESTOP

Notes on input terminals' functions:
1. If the same function is assigned to more than one input terminal, 'OR' logic 1S %

2. If none of the input terminals’ function is set to "7" (enable), the drive will a edr
enabled (just like ST-CC is made).

Item 62, POTENTIAL TERMINAL FUNCTION ( it i OO

L 4
ive

Item 63, R,S1-S7 INPUT TERMINAL RESPONSE TIME  ( itF)
Use this function to adjust the time between an input terminal's connection to "C€"" and the function

realization. A setting of "100" results in a delay of about 200 milliseconds.

Item 64, "F" INPUT TERMINAL RESPONSE TIME SELECTION  ( i-2f

Use this function to adjust the time between an input terminal's cannecti CC" and the function
realization. A setting of "100" results in a delay of about 200 milli

Item 65, "RES" INPUT TERMINAL RESPONSE TIME SEL (ChE)
Use this function to adjust the time between an input termi nection to "CC" and the function
realization. A setting of "100" results in a delay of about 2

Item 66, "ST" INPUT TERMINAL RESPONSE TIME N (iE7F

Use this function to adjust the time between an input ter ’'s connection to "CC" and the function
realization. A setting of "100" results in a delay, ut milliseconds.

Item 67, "RCH" OUTPUT TERMINAL FUNET SELECTION (L:5)

Enter the code from the table on pages 9-11 to determine when drive will change the state of

the open collector transistor output. %
Item 68, "RCH" OUTPUT TERMINA L IME (ZETDH
Sets the delay time from sensing,a desired gondition to the change in state of the "RCH" open collector

transistor output indicating that th occurred. Maximum adjustment of "100" is approximately 200
milliseconds.

Parameter
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Item 69, "RCH" OUTPUT T,
Example: Suppose the drive is programmed to sense when it is outputting more than 30 Hz. When the
output frequency goes Hz, the open collector transistor will close and the RCH terminal will
become a ground. A this parameter to "100" would keep the RCH terminal floating open for an
additional 200 m%ﬂ fter the drive outputted more than 30 Hz.

Item 70, "L TPUT CONTACTS FUNCTION SELECTIONTE 1)

See item 6 e (eXcept dry relay contacts).

HOLD TIME (L:DH)

Item 71, "LOW" OUTPUT CONTACTS DELAY TIME (Tt id)
See item 68 agove (except dry relay contacts).

Ite "LOW" OUTPUT CONTACTS HOLD TIME(ZE iH)
Se 9 above (except dry relay contacts).




TOSHIBA

TERMINAL SELECTION PARAMETERS ( Lr.5E)

See Item 70 on page 9-8. On the terminal strip of the 230 and 460 volt models, the normally closed
contact is between "FLA" and "FLC" and the normally open contact is between "FLB" and "FLC".

On the terminal strip of the_600 volt models, the normally closed contact is between "FLB" and "FLC" and
the normally open contact is between "FLA" and "FLC".

Item 73, "FL" OUTPUT TERMINAL FUNCTION SELECTION (H:c) CO

Item 74, "FL" OUTPUT TERMINAL DELAY TIME (T:cd)
See Item 71 on page 9-8.

4
Item 75, "FL" OUTPUT TERMINAL HOLD TIME (ZtcH) &
N

See Item 72 on page 9-8.

Item 76, "OUT" OUTPUT TERMINAL FUNCTION SELECTION (Tt 3)
See Item 70 on page 9-8. Available on INV3-COM-B and INV3-COM-D op@

Item 77, "OUT" OUTPUT TERMINAL DELAY TIME (Tk2d)
See Item 71 on page 9-8.

Item 78, "OUT" OUTPUT TERMINAL HOLD TIME (Ti: =H)

See Item 72 on page 9-8.

Item 79, LOW SPEED SIGNAL OUTPUT FREQUENC{ F x
th

Use this parameter to set the frequency above which on e outputs changes state.
See Items 67, 70, and 73.

Item 80, ACC/DEC COMPLETE DETECT BANB: =R
If one of the open collector output functions is e@ '6" (accel/decel complete), use this parameter to
output the function when the output frequehin this bandwidth (minus durring accel, plus during

decel) of the frequency command.

Item 81, SPEED REACH MAXIMUM FR N-H)
Use this parameter to set the output f] e t which one of the outputs changes state during an
accceleration. See ltems 67, 70,@nd 3.

ltem 82, SPEED REACH MINH@EQUENQYE:.
t

Use this parameter to set th requency at which one of the outputs changes state during a

deceleration. See Items 67 3.
Item 83, COMMERCIA /INVERTER SWITCHING OUTPUTI(HL)
This parameter deter e effect of cycling power on a faulted drive:

1: Moto s'ef bypass when drive trips.
2: Motor ru n bypass when a signal is given.
3:Both e above.

Contact you | T@shiba distributor for information on how to program and wire the drive for
this function.

Item 84, COMMERCIAL POWER/INVERTER SWITCHING FREQUENCY_{L)

On appropriately equipped drives, use this parameter to determine the drive output frequency reached
bypass circuitry is activated.

ur local Toshiba distributor for information programming and connecting the drive to

is function.

85, "FP" OUTPUT TERMINAL PULSE FREQUENCY (L:FF)
se this parameter to set the number of pulses per output frequency at the open collector of this output
function.

9-9



TOSHIBA

TERMINAL SELECTION PARAMETERS ( Lr.5k)

Use this parameter to change the function of the 0-10 volt signal applied to the "RR" terminal:

0: Standard (speed reference)

1: Scale MAXIMUM OUTPUT FREQUENC(¥H) ; Minimum 30 Hz

2: Adjust multiplier on accel/decel times. Zero volts sets the multiplier to 1, 10 volts sets P
the multplier to 10.

3: Adjust voltage boost. Zero volts sets voltage boost to 0%. 10 volts set the volta t
to its programmed value.

4: Current limit. Ten volts sets current limit to 150%. Contact your Toshiba di
information on how to Torque Current limit.

Item 86, RR INPUT SPECIAL FUNCTION SELECT ( inrr) OO

or

Suggestion: set one of the monitors (Iltems 319 - 322) to a value of "14" ( t value) to see
effective MAXIMUM OUTPUT FREQUENCYFH), accel/decel multiplie ective voltage boost,

or effective STALL PROTECTION CURRENT LEVEL (5EL | or Q

Parameter
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TOSHIBA

INPUT TERMINAL FUNCTIONS

S4, which should be open to "CC". Program the desired code from the list below into Items 51 - 66.
Contact the factory on how to make a function active when the terminal is disconnected
from "CC" (fail-safe).

The following are the functions that are realized when the appropriate terminal is shorted to "CC" excbO

Code Function ¢

0 Reverse direction command (default for "R" terminal function)

1 Binary coding for number of preset speed desired. Value: +1

2 Binary coding for number of preset speed desired. Value: +2

3 Binary coding for number of preset speed desired. Value: +4 (default for "S3" terminal function)

4 Binary coding for number of preset speed desired. Value: +8

5 Forward direction command (default for "F" terminal function)

6 Reset faults (momentary falling-edge trigger) (default for "RES" termi unction)

7 Drive enable (default for "ST" terminal function)

8 Jog (also need direction command). See items 128 and 129.

9 Select ACC1/DEC1 (open) or ACC2/DEC2 (closed to "CC")

10 Emergency stop. Also see Iltem 170, EMERGENCY STOP S NESEF)

11  DC injection. When outputting a frequency under DC IN T ART FREQUENCY (2haF),
short terminal to "CC" to inject. See Items 165, 166, and 16y rks in remote mode only.

12 Activate GROUP:FUNDAMENTAL PARAMETERS - en) or GROUP:FUNDAMENTAL

PARAMETERS #2 (Lr.F2) (closed to "CC")
13  PID off (closed to "CC") or on (open) \
14  Select Pattern Run #1 \

15  Select Pattern Run #2

16  Select Pattern Run #3

17  Select Pattern Run #4

18 Pattern Run continue signal

19  Pattern Run step signal

20  Jog forward (includes forward com .See items 127 and 128.
21  Jog reverse (includes reverse co ee items 127 and 128.

22  Bit #0 for binary speed reference(v f MAXIMUM OUTPUT FREQUENCY (72048)
23  Bit #1 for binary speed refere ( of MAXIMUM OUTPUT FREQUENCY (f1024)
24 Bit #2 for binary speed rgfer ce (Value of MAXIMUM OUTPUT FREQUENEY!)/512)
25  Bit #3 for binary speed ref alue of MAXIMUM OUTPUT FREQUENEY!)/256)
26  Bit #4 for binary speed réfer (value of MAXIMUM OUTPUT FREQUENEY)/128)
27  Bit #5 for binary sp r nce (value of MAXIMUM OUTPUT FREQUEN(Y!)/64)
28  Bit #6 for binary sp erence (value of MAXIMUM OUTPUT FREQUEN(EY)/32)
29  Bit #7 for binary speed rence (value of MAXIMUM OUTPUT FREQUEN(Y!)/16)
30 Bit#8 for binary s ference (value of MAXIMUM OUTPUT FREQUENGCY!)/8)

31  Bit#9 for bin ed reference (value of MAXIMUM OUTPUT FREQUEN(EY)/4)

32 Bit #10 fex bi speed reference (value of MAXIMUM OUTPUT FREQUEN(EY)/2)
33  no funétion minal to connect wires)
34  Motar opgratedipot: increase frequency reference

35 Mo erated pot: decrease frequency reference
36  Motor ed pot: clear frequency reference
37  Three wire control: NO momentary start push button
38  Three wire control: NO momentary stop push button. Contact factory for information on how to
realiz& stop with a NC contact.
9 W emulate local/remote mode selection
rward (open) or reverse (closed to "CC") command
Run (use in conjunction with code 40 above)

Input terminal functions continued on next page
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Code
42

43
44
45
46
47
48
49
50
51
52
53
54
55

56

INPUT TERMINAL FUNCTIONS (cont'd)

O

Function
Binary data write (use with 22-32 above). If no input terminal's function is set to "42", the drivO
responds immediately to binary references commanded by changing data bits. If one of the inp
terminal's function is set to "42", the drive responds to binary reference only when terminal is

closed to "CC". Binary reference is lost when power is cycled. P
emulate LOCAL/REMOTE key

emulate MANUAL/AUTO key

emulate SETUP/PROGRAM/MONITOR key

emulate UP key

emulate DOWN key

emulate READ/WRITE key 0

emulate RUN key
emulate STOP key

Drive/bypass switching signal
Reserved for option
give "RR" priority over "IV" and "RX"

give "IV" priority over "RR" and "RX"

damper status input @
1: damper open

0: damper closes

Firespeed ON/OFF \

Parameter
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TOSHIBA

OUTPUT CONTACTS FUNCTIONS

O

Value Comments

0  Contact will close when drive is at or above Item 7, LOWER LIMIT FREQUENCY (i.1.) O

1  Contact will close when drive is not at or above .. (see value 0 above)

2  Contacts will close when drive is at Iltem 6, UPPER LIMIT FREQUENCY (i)

3 Contacts will close when drive is not at ii.. (see value 2 above) S

4 Default for LOWA/LOWC terminals. Contact will close when drive is at or above speed in Item 79,
LOW SPEED SIGNAL OUTPUT FREQUENCY.F)

5  Contact will close when drive is not at or above ._F (see value 4 above)

6  Default for RCHA/RCHC terminals. Contact closes when any accel or decel is te.

7  Contact closes when any acceleration or deceleration is not complete (see valu ove).

8 Contact closes when drive is at or above Item 81, SPEED REACH MAXI QUENQY-LH)
during accel or when drive is at or above Item 82, SPEED REACH MINIM QUENCY.-LH)
during decel

9  Contact closes when drive is not at or above HrLH during accel or is not at or above
_r_H during decel (see value 8 above).

10 Default for FLA/FLB/FLC terminals. Contact closes when drive i (ETIFF is not a fault)
11 Contact closes when drive is not faulted.
12 Contact closes when drive is faulted on anything except H LT (EF !, EFZ) or LOAD END

OVERCURRENT (L) ("emergency stop" EIFF is not a fault

13 Contact closes when drive is faulted on £EF {, EFc or f value 12 above)
14 Contact closes when overcurrent stall is active (USNCU ent pre-alarm). The stall current
he s

level is adjustable via Item 182 (5EL 1) or Item 38 (aE &
15 Contact closes when overcurrent stall is not activ | current level is adjustable via

Item 182 (5L {) or Item 38 (5EL2) (see value ).
16 Contact closes to signify inverter overload pretal xample of inverter overload: E3 is rated

for 110% of rated current for 2 minutes. Af drive i rated at 110% of rated current for 60 secs,

the inverter overload is at 50%, or hal «@, erload current-time capability. The drive

trips on overload at 100%. Inverter averload pre-alarm starts at 50%.
17 Contact closes to signify drive is not i load pre-alarm. See explanation for value 16 above.
18 Contact closes to signify motor ov -alarm. See explanation for value 16 above.
19 Contact closes to signify motor is overload pre-alarm. See explanation for value 16 above.
20 Contact closes when heatsin@ 4° C. Contact opens at 80°C after it has closed

un

21 Contact closes when heagsin r 84° C. Contact closes at 80° C after it has opened

22 Contact closes when driv | ing "overvoltage" F. See page 11-7.

23 Contact closes when drivé is notdisplaying "overvoltage" F. See page 11-7.

24 Contact closes whe e i§displaying "undervoltage" lliF . See page 11-7.

25 Contact closes whenii isplaying "undervoltage" "L -. See page 11-7.

26 Contact closes whenh output current is at or greater than the current programmed into Item 186,
LOW CURREN ION LEVEL(.LFL) for longer than the time programmed in Item 187,

ECTION TIME(LLFE)
output current is not at or greater than the current programmed into L_FL for
longer e programmed in L1t (see value 27 above).
en torque current equals or exceeds the setting programmed into Item 190,
TRIP LEVEL (ZEL).
29 Contact s when torque current does not equal or exceed the setting programmed into
LEL (see value 28 above).
30 Conta% closes when dynamic braking resistor is half way or more into its overload ascalculated
by the drive based upon the setting in Item 162, BRAKING RESISTOR VALUE (Fkr) and Item 163,

RAKING RESISTOR POWER RATING(FaLF). See explanation of overload for Value 16.

Output contact functions continued on next page
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TOSHIBA

OUTPUT CONTACTS FUNCTIONS

Value Comments

31

32
33
34
35
36
37
38

39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

57
58

59
60

61

62
63
64
65
66

V

OVERCURENT(ACC) If F, DC OVERCURRENT (DEC) £ 2F, DC OVERCURRENT(RUN) L 3F
ERVOLTAGE(ACCEL) IF {, OVERVOLTAGE(DECEL) [PZ, OVERVOLTAGE(RUN) 0F3, OVERHEAT

O

Contact closes when dynamic braking resistor is less than half way into its overload as
ag

calculated by the drive based upon the settings in k- and P=LF (see value 30 on previous p
Contact closes when drive is executing an "emergency stop"

Contact closes when drive is not executing an "emergency stop"

Contact closes when drive is executing a retry

Contact closes when the drive is not executing a retry

Contact closes when drive is running a Pattern Run
Contact closes when drive is not running a Pattern Run
s the value

Contact closes when the error signal calculated by the drive’s PID equals o;@

L 4

programmed into Item 273, PID DEVIATION UPPER LIMIT ~ (Fulil) orlt , PID
DEVIATION LOWER LIMIT (FiiLL).

Contact closes when the error signal calculated by the drive’s PID doe t equal or exceed the

value programmed into Pl or FLLL (see value 38 above).
Contact closes when drive is running at or above 0.01 Hz.
Contact closes when drive is not running at or above 0.01 Hz.

Contact closes when drive is faulted on a “severe” fault (not re *
Contact closes when drive is not faulted on a “severe” fa otr ble) *

Contact closes when drive is tripped on a retryable fault *
Contact closes when drive is not tripped on a retrya

Auto-bypass control. Contact closes to energize coi ut contactor.
Opposite logic state (see value 46 above) x
Auto-bypass control. Contact closes to energize of bypass contactor.
Opposite logic state (see value 48 above)

Contact closes when drive’s cooling fan(s) is

Contact closes when drive’s cooling fan
Contact closes when drive is jogging

Contact closes when drive is not joggin

Contact closes when drive is getting P command from the keypad

Contact closes when drive is not getti /STOP command from the keypad
i

Contact closes when drive run ti ter than or equal to time programmed into Item 193,
CUMULATIVE RUN TIMER ,?\0 TING (HE).
ime

Contact closes when drivg runti not greater than or equal to time programmed into .-

(see value 56 above)
Contact closes when drive tri n a "communication error" £rr5

Contact closes when\gri es not have atrr5 (see value 58 above)

Contact changes sta rive goes through 0.0 Hz to change direction. Contact is closed/
open during forwar@d/reverse run. Contact maintains current condition at 0.0 Hz when decel is
complete after a st ommand.

Contact chang ? ate when drive goes through 0.0 Hz to change direction. Contact is open/
closed d /reverse run. Contact maintains current condition at 0.0 Hz when decel is
a
closes

compl op command.

Con en drive has a run command and ST-CC is made

Con oS hen drive does not have a run command

Open/C amper. Contact close: open damper.

Opposite logic state (see value 64 above)

IV analog input loss warning. ON: IV lost. Valid when Iltem 194 (L_F {5) adjustment range option: 0 is
not sef8cted.

osite logic state (see value 66 above)

able faults include:
URRENT(ACCEL) L {, OVERCURRENT(DECEL) II_Z, OVERCURRENT(RUN) L 3,

o, MOTOR OVERLOAD [L7it, INVERTER OVERLOAD L. in, DBR OVERLOAD TRIP [~

9-14
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TOSHIBA

SPECIAL CONTROL PARAMETERS (Lr.5L )

Item 87, START-UP FREQUENCYF - =k O

Drive's output frequency remains at 0 Hz until reference commands an output frequency greater thans ’
F-5E). When the reference is great enough, drive immediately outputs commanded frequency (no ac
ramp).

oo L 4
Iltem 88, END FREQUENCY(F-%r)
Drive's output frequency immediately goes to 0 Hz (no decel ramp) when reference comman output

frequency less than or equal to (F-Er). \
Item 89, RUN FREQUENCYHr un
Use in conjunction with Item 90, (FH4%) below. This parameter is the center of$ is band.

Item 90, RUN FREQUENCY HYSTERESIG H4%

Use this parameter as a +/- bandwidth around (Fr ). When the referenc aches a value that
commands a frequency of Frun+Fhys, the drive's output frequency will ramp,up to’the corresponding
frequency. The output will continue to follow the reference until the fre is commanding falls below
Frun-Fhys, at which time the drive will decel to 0 Hz. m

Item 89, (Frur) and Item 90, (FH45) are not effective when PIDycontrol is operating.

HYSTERESIS CHARACTERIK\

Frun + Fhys |— — — — —
Frun-

Frun - Fhys

OUTPUT FREQUENCY

100%
FREQUENCY REFERENCE

This parameters allows th mming of "Jump Frequencies", which are bands of output frequencies
the drive will not conti put. The drive allows the user to program up to three separate
frequencies alon Wit@dwidth for each.

Item 92 JUMR'FR NCY #1(F.i 1)
Enter the fréquency.

Item 91 JUMP FREQUEN@E )
pro

Item 93 JUMP UENCY BAND #1(:F.i )
Enter the bandwidth for (F. {). The value entered here will be added to and subtracted from (F.{ {) to
determine the‘lpper and lower frequencies of the deadband.

It UMP FREQUENCY #2JF i)
e 2.




TOSHIBA

SPECIAL CONTROL PARAMETERS (L5 )

See Item 93.

Item 96 JUMP FREQUENCY #3F {4
See Item 92. s

Item 97 JUMP FREQUENCY BAND #3:F.i)

See Item 93. \%

Example of Jump Frequency:
Suppose (F.i i) is set to 30 Hz and (&F . {) is set to 5 Hz. Suppose a frequen ce starts
commanding 0 Hz and slowly increases. The drive's output frequency slov% es. When the
fr

reference hits a level that is commanding 25 Hz (30 - 5 Hz), the drive's ou ency stays at

25 Hz even though the reference continues to increase. When the ref a level that
commands 35 Hz (30+5 Hz), the drive accelerates (using the select cceleration time) from

25 Hz to 35 Hz and continues to increase as the reference increa g a decel, the drive will
"stick" at 35 Hz until the reference hits a level that commands 25 ich time the drive

decelerates (using the selected decel time) from 35 Hz to 2 n umes following the reference.
Item 98 PWM CARRIER FREQUENQYF)

This function sets the maximum drive carrier frequency. T
the output frequency of the drive increases the carrier freq

8KHz a derate is required. Derate its current capability (1

For more information consult factory. @

ion Is inversely proportional and as
reases. For carrier settings above
hz, 90%>=10Khz).

rrier Frequency
/ )

Output Frequency

T
N
o
T
N
(o]
o4 - _
I
N

RY

Item 95 JUMP FREQUENCY BAND #J:F i) OO
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TOSHIBA

FREQUENCY SETTING PARAMETERS (Lr.5F)

Use this parameter to give one of the drive's frequency setting signals priority over another. Only wh

the signal set here goes to zero will the drive follow the signal set in Item 81 (HrLH). If the signal select
here becomes non-zero, the drive will follow it and ignore the signal selected in Item 81 (Hr_k). Set (FL |
to option 5 when using motor operated pot (MOP) control or inputting a binary reference via the drive‘5
terminal strip. Preset speeds have priority over "RR" and "RX".

Item 99, FREQUENCY PRIORITY SELECTION #1 (L ! EQO

Item 100, FREQUENCY PRIORITY SELECTION #2 (FL¢ %

Use this parameter to give one of the drive's frequency setting signals priority over a nly when

the signal set in Item 99 (FL {) goes to zero will the drive follow the signal set here. | al selected

in (- {) becomes non-zero, the drive will follow it and ignore the signal selected in (i
Item 101, ANALOG INPUT FILTER ( inF Q

Use this parameter to set the amount of filtering applied to the drive's curre age frequency reference
to dampen noise or resonance problems (option 0 is no filtering and optioA:8 is imum filtering).

Item 102, RR INPUT SELECTION (rr in)
Use this parameter to allow adjustment of the RR reference's bi
F-F 1) define one point on a % input reference vs. output Hz grap
another. The drive varies the output frequency as the input
points. See graph below.

With default programming, drive outputs 40 Hz with 5 volt e,

d Item 103 (7 i) and Item 104
105 (F2) and 106 (F-Fc) define
cording to a line connecting these

R" terminal.

Item 103, RR REFERENCE POINT #1 (7 1)
Use this parameter to set a percentage of reference. @
Item 104, RR REF POINT #1 FREQUENCY «e
Use this parameter to set the desired driv put frequency when its reference has the value set
in Item 103 (72). E\

Item 105, RR REFERENCE POINT #2 (@
Use this parameter to set a percenta r nce. The "RR" terminal's range is 0-10 volts, so the
factory default of 100% correspaogds @ 10 Volts.

Item 106, RR REF POINT #2 FREQ CY (F-79)
Use this parameter to set th& drive output frequency when its reference has the value set

in Item 105 (72). O

OINT #2: 100% |— — — — — — —

&xc
% Input Reference

Signal

Bias/Gain of Frequency Input

L 4

|

|

|

|

|

|
REFERENCE POINT #1: 0% L Output Hz
0 Hz 80 Hz

REF POINT #1 FREQ REF POINT #2 FREQ




TOSHIBA

FREQUENCY SETTING PARAMETERS (Lr.5F)

Items 107- 111, IV TERMINAL STANDARD OR ADJUSTABLE ( {u i) - (F-FH) O
Use these parameters to allow adjustment of the "IV" reference's bias and gain. See explanation for I@
102 - 106 on preceeding page. With dipswitch in "I" position, drive considers 100% reference = 20 mA

(20% would be 4mA). With dipswitch in "V" position, 100% reference = 10 volts. See page 5-2 for

dipswitch location. P

ltems 112 - 116, RX TERMINAL STANDARD OR ADJUSTABLE (-t in) - (F-FE)

Use these parameters to allow adjustment of the "RX" reference's bias and gain. See [ ion for
Items 107 - 111 above. With dipswitch in "5" position, drive considers 100% reference,;= ts. With
dipswitch in "10" position, 100% reference = 10 volts. See page 5-2 for dipswitch locati otice that the

"RX" reference can be positive or negative, and can represent a positive or negative f ncy (direction
change). 6

Items 117 - 121, PG TERMINAL STANDARD OR ADJUSTABLE (FL ir) - o

Use these parameters to allow adjustment of the "PG" reference's bias a ain."See explanation for
ltems 112 - 116 above. PG input is available on option cards INV3-CO and,INV3-COM-D. Notice
that the PG reference can be positive or negative, and can represent or negative frequency
(direction change).

Items 122 - 126, BINARY INPUT STANDARD OR ADJUST.
Use these parameters to allow adjustment of a binary refe ias and gain. See explanation for
Items 117 - 121 above. Notice that the binary reference ¢ esent a positive or negative frequency
(direction change). These bias/gain adjustments apply to4erminals programmed with codes 22-32 on
page 9-11.

Item 127, JOG RUN FREQUENCYEG
Use this parameter to set the run frequency jog. An accel time of zero is used, so low jog
m

frequencies of 5 Hz or less and light loads mended. For information on jogging from the keypad,
see page 7-13. For information on how to jc& terminal strip, see pages 8-9 and 9-11. During a
jog, low speed, speed reach, and PID, fu

not operate.
Item 128, JOG STOP METHOD(.{5:F
This parameter determines the way ajog isistopped. If DC Injection is selected, also adjust Item 165, DC

INJECTION STARTING FREQU x i), Item 166, DC INJECTION CURRENT (i), and Item 167,
DC INJECTION TIME ~ (dik). is stepped by releasing the "RUN" key (when in panel control), and by
opening "F"-"CC" or "R"-"C in remote control).

Parameter
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Item 129, PRESET SPEED SEKECTION (5r.n)
Enter the total number peeds to be accessed.

ODE ACTIVATION (5r.1)

", the corresponding preset speeds' acc/dec time selection, volts per hertz
ection is determined by the setting of (Items 132, 134, 136, etc.)PRESET SPEED
,11,12, 13,14,0or 15> OPERATING MODE (5-7i { - &r1iF). Directions commanded
r"R"-"CC" are effectively ignored. If this parameter is set to "0", the direction is
determined by the terminal strip.

Item 130, PRESEL.S

Items)131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, PRESET SPEED
#<1,2,8,4,5,6,7,8,9,10,11,12, 13,14,0r 15> FREQUENCYF5ar, Sl - 5r 5




TOSHIBA

FREQUENCY SETTING PARAMETERS (Lr.5F)

#<1,2,3,4,5,6,7,8,9,10,11,12, 13,14,0r 15> OPERATING MODE (5r 1t { - &r1iF)

Use this parameter to associate a direction and ACCELERATION TIME #1 (FLL {)/DECELERATIO
TIME #1 (dEL ) or ACCELERATION TIME #2 (RL.Z) /DECELERATION TIME #2 (dELZ) with a
preset speed. P

Items 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, PRESET SPEED OO
N

Items 52 - 55) are preset speed selections via a binary implementation. Someyex

When settings S1=1, S2=2, S3=3, S4=4, the "S1", "S2", "S3", and "S4" terminals G;

"S4"to "CC"__"S3"to "CC" _"S2"to "CC" "S1"to "CC" __Command sebSpeed #
closed open open closed
closed open closed closed
open closed open open
closed closed open closed 5
open closed closed closed 15
open open open closed 9
open open closed open 10
A"F"-"CC" or "R"-"CC" closure is necessary to initiate a d run.

& CAUTION (TEM 132) Firespeed' does@on in reverse

>
R
>
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PROTECTION PARAMETERS (Lr.F'r)

Adjust this parameter when attaching a dynamic braking resistor to the drive for increased stopping a

A setting of option 1 affords no protection for the resistor (use for over-sized wattages, or for externally-
protected resistors). A setting of option 2 invokes the drive's braking resistor protection (drive will trip on
"DBR resistor overload" () if resistor is overloaded). See ltems 162 and 163. For optimum use ofjwe
dynamic braking resistor, set Item 164, OVERVOLTAGE STALL PROTECTIONF=5) to opgi' n 1, "off".

Item 162, BRAKING RESISTOR VALUE (Far

Enter ohm value of resistor. See the following tables for recommended DBR sizing.

Item 163, BRAKING RESISTOR POWER RATING {:LF) @
Enter kilowatt value of resistor. See the following tables for recommended DB%

DYNAMIC BRAKING (Feature not available in 460 volt series E3 drives a

ltem 161, DYNAMIC BRAKING SELECTION (Fh) C)O
lity.

rsepower)

motor acts as a generator. This regenerated energy forces ¢ low into the drive's DC
bus. The bus capacitors will absorb some of the regener by charging and raising the
DC bus voltage. At high bus voltages, the drive can be pro ed to fire the IGBT7 dynamic
braking transistor. This prevents a common drive fa s overvoltage" (F) . The dynamic
braking resistor, attached by the user to the "PA" inals, dissipates the bus energy
as heat when the IGBT7 fires. Two resistor value cern: resistance (ohms) and power
(watts). Insufficient resistance may lead to IGBT
braking resistor damage from overheating.

When a motor is mechanically forced to spin faster than the o fl ency of the drive, the
e

50% Braking Resistor | 100% Braking Resisto raking Resistor 20% Braking Resistor

Model Ohms Watts Model Ohms @ odel Ohms Watts Model Ohms Watts

2035 101 464 6060 300 1500 2035 152 186 6060 750 300

2055 61 773 6120 150 N 2055 91 309 6120 375 600

2080 40 1159 6160 100 2080 61 464 6160 250 900

2110 31 1546 6220 75 2110 45 618 6220 190 1200

2160 21 2319 6270 00 2160 30 928 6270 150 1500 "

2220 16 3092 6330 @ 9000 2220 23 1237 6330 125 1800 oS

2270 13 3865 640 12000 2270 18 1546 6400 94 2400 g g

2330 13 4638 6 15000 2330 15 1855 6500 75 3000 g %_
100% Braking Resistor & 25 18000 | 2400 24 4638 6600 63 3600 &5

2400 8 23189 6 20 22500 2500 18 6184 6750 50 4500

2500 6 30919 610K 15 30000 2600 15 7730 610K 38 6000

2600 5 38648 612K 12 37500 | 20% Braking Resistor 612K 30 7500
100% Braking Resi 4055 364 309

4055 121 52 4080 243 464

4080 8 4110 182 618

4110 30 4160 121 928

4160 4220 91 1237

4220 30 184

Cont%:t your Toshiba distributor for dynamic braking resistor part numbers and information.

Ite OVERVOLTAGE STALL PROTECTIONIF==
is function is turned on as a default setting. Overvoltage stall protection causes the drive to
tomatically extend the decel time when the DC bus voltage increases due to regeneration. The value
ed in DECELERATION TIME #1 (<EL !)/DECELERATION TIME #2 (dtLZ) is not changed. The
rive may still trip on overvoltage if the decel time is too small.
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Item 165, DC INJECTION BRAKING START FREQUENCY(dii) O
Use this parameter to set the frequency at which DC injection begins. DC injection can be initiated

remotely by programming one of the input terminals appropriately. See Iltems 51-61 ( £ & i) and

page 9-7.

Item 166, DC INJECTION CURRENT (=hl)
Sets the current level to be employed during DC injection. Current level can be monitored in %of drive

rating or in amps. Set the current units in Item 326 (=57L).

ltem 167, DC INJECTION TIME  (dkk) %

Sets the number of seconds DC is applied to the motor.

Drive will DC inject approximately 60% FLA continuously, 80% for 10 onds, and 100% for 2

seconds without an "inverter overload" (L. i) trip.

DC injection is active when the drive's output frequency is bel JECTION START
FREQUENCY4EF) and the drive has a STOP command ar a Zer ence. DC injection is also
active when the drive's output frequency is below Item 3 D QUENCYF-En).

Item 168, FWD/REV DC INJECTION PRIORITY CONTROL
When drive is running in forward direction and is given a r sewreference, this parameter determines
whether or not DC injection is active between DC INJECT TARTING FREQUENCY (2kF) and 0 Hz.
Setting option 1 gives DC injection priority over a new ru mmand. With an option setting of 0, a new
run command has priority over DC injection.

Item 169, MOTOR SHAFT STATIONARY CONTROL(
This parameter enables a continuous DC inje 4@ to a stopped motor. Amps are set by DC INJECTION
CURRENT(dEL)/ 2. Motor shaft stationary tarts after DC injection and continues until "ST"-"CC" is

opened, power is turned off, drive emergenc Spor parameter is changed.
Item 170, EMERGENCY STOP SELEC)
This parameter determines "emerge tops(=) method.

4
ltem 171, EMERGENCY STOP ION TIME (Edhak)

This is an unique DC injection time for¥emergency stops" ().

Item 172, RETRY SELEC B H)

The drive can be programmed 0 restart after a fault occurs. This parameter sets the number of retry
attempts. Auto-restart"'mot ed search" (Fr k) is automatically on during retry. Retry will not
function if Item 172, TRIP SAVING (:rL1)is setto option 1, "on".

Item 173, TIME BE
Adjust this parameter

Make sure that workers are not exposed to danger from
& AUTI ON equipment suddenly re-starting when a fault occurs and

RETRY ATTEMPTS(r -
set the number of seconds between retry attempts.

a retry selection option other than "0" has been selected.

74, REGENERATION POWER RIDE THROUGH CONTROL.(})
0 2080-2110 and 4080-4270 take control power from the DC bus; enabling this function allows use
generation energy from the motor to maintain control during a brown-out. Accel/decel times may need
0 be adjusted to avoid overvolltage trips. Always confirm operation.
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Use this parameter to limit the ride-through time (effective only if there is sufficient regeneration ener

Item 175, REGENERATION POWER RIDE THROUGH TIMEL 1L k) @O

Item 176, AUTO-RESTART (MOTOR SPEED SEARCH) (Rr5k)
This parameter enables the drive's ability to catch a spinning motor:
0: Speed search off
1: Drive performs speed search after a power glitch

L 4
2: Drive performs speed search after "ST"-"CC" is made %
3: Both 1 and 2 above 2

A drive with a forward direction command will catch a reversing motor.
Drive and Motor Overloads Q
n output 100% of

This drive features separate overload curves for itself and the motor. All E S

their rated current continuously; current levels above 100% are considere@l @verload. The drive overload is
fixed: 110% of their rated current for 60 seconds; 150% of their rated ¢ tfar 0.5 seconds (40 HP or
less); 150% of their rated current for 0.3 seconds (50 HP and greater){. T, tor's overload curve is
defined by Items 177, 178, 179, and output frequency:

Item 177, ELECTRONIC THERMAL PROTECT LEVEL #1
Use this parameter to scale the motor overload protection
in percent or in amps, depending on the setting of Item 32
percent setting, divide motor full load amps by drive full | am

Item 178, OVERLOAD REDUCTION START FREQ F)
The motor overload protection provided by the is d-sensitive by default. With default setting,

a drive at 115% of the current set by Item 11 will trip on "motor overload" (Li'lE) sooner at 15 Hz
than at 60 Hz. Users who have allowed for

d motor cooling at low speeds can reduce this param-
eter to get more overload capability. The driv erload protection is speed sensitive at frequencies

below the value entered here. %

Item 179, MOTOR 110% OVERLOA M IT (TLk)

This parameter sets the time theydrivewill utput 110% of the current set by Item 11 or Item 177, (tHr 1)
before tripping on "motor overlo

Item 180, OVERLOAD SEL IOMLL T
This parameter adjusts the protection scheme.

0: Standard
1: Soft stall on. So reduces output frequency only when the drive is in its overload

region. So elps prevent drive from tripping on "inverter overload" (L. i)

2: Moto rlead off.
3: Soft'stal motor overload trip off.

Mot erl sensing is "on" unless option 2 or 3 is selected.

ific motor's amp rating. Can be entered
NT UNITS SELECTION (=5F1). For
and multiply by 100.

Parameter

]
S
o
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L

rter overload" (L i) cooling time is approximately one minute after trip
"motor overload" (I.1k) cooling time is approximately five minutes after trip
S "DBR overload" (ZLr) cooling time is approximately thirty seconds after trip
Item 181, STALL PROTECTION ENABLE #1 (51 ¢
Dri ent limits when stall protection enable is set to option 0, "on".

182, STALL PROTECTION LEVEL #1 ( &EL ¢
e will reduce its output frequency and voltage automatically to limit output current to the value
ogrammed here.
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The drive can be programmed to "undervoltage trip" (L7 {) when the DC bus voltage is under a facto
value by selecting option 1. See Item 184 also. An undervoltage alarm is available in the form of a driv
output contact change; see ltems 67, 70, or 73 and setting values 24/25 on page 9-13.

Item 183, UNDERVOLTAGE TRIP SELECTION {51 QO
-set

- 4
Item 184, UNDERVOLTAGE DETECT TIME.":)

The DC bus must be low for at least this amount before the drive faults on "undervolt% ).

Item 185, LOW CURRENT DETECT SELECTIOKL.F)

The drive can be programmed to "low current trip" (L) when its output current is b
programmed in Item 186 (L_FL) for at least the time programmed in Item 187 (LL5x-). r option 1 here
to enable the low current detection. A low current alarm is available in the form of ive output contact

change; see Items 67, 70, or 73 and setting values 26/27 on page 9-13.

Item 186, LOW CURRENT DETECT LEVEL.( P
Enter the current amount below which the drive will trip and/or close a ropriately-programmed output
contact. See Item 326 (4= for settings in % or amps.

Item 187, LOW CURRENT DETECTION TIME!(:. P&
Enter the time the output current must be below the level se 6 (L_FL) before the drive trips

and/or closes an appropriately programmed output contac\

Item 188, OUTPUT SHORT-CIRCUIT DETECTION SELEET {iFt5)
To protect itself, the drive does an output short-circuit ry time a run is initiated. This parameter
changes the short-circuit check:
0: Standard setting
1:When a low impedance motor is
reducing nusiance trips.
2: This setting programs the drive to the check at power up only.

3: Combination of 1 and 2 above.
Do not operate the drive on a mo h power factor correction capacitors.

Item 189, OVERTORQUE TRIP§EL@N:}I:EL
Enter a "1" here to program the drive.t t "overtorque trip" (L) based on on the torque current amount.

See Item 190 (T:1).

setting desensitizes the short-circuit check,

Item 190, OVERTORQUE =4
Enter the torque current level (depending on the % or amps setting of Item 326 (£5F©) for settings in % or
amps) where the drive r closes an appropriately programmed output contact. See Items 67, 70,

or 73 and setting val 9 on page 9-13.

T ING ( :=ril)

ermines the effect of cycling power on a faulted drive:

nd fault data cleared when drive powers up.

ers up in tripped state (drive display remains in faulted state, but fault data and fault
contact are not maintained).

Settirﬁ of Item 173, NUMBER OF RETRY ATTEMPTSr:r4), is ignored by the drive when
his Item is set to option 1.

2, COOLING FAN CONTROL SELECTION(FFr
is parameter determines if the drive's fan is thermostatically controlled or if it runs continuously.
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PROTECTION PARAMETERS (Lr.F'r)

One of the drive's output contacts can be programmed to change state based upon the time entered

Item 193, CUMULATIVE RUN TIMER ALARM SETTING (Zwuit OO
re.

See Items 67, 70, 73 and setting values 56/57 on page 9-14. ".01" is one hour.

Item 194, IV ANALOG INPUT LOSS FUNCTION (LA i5)

related parameters are . i5, Fii 15, and £a. IV loss function is selected by properly setting thissfunction.

L 4
This function works when input terminal IV is used for frequency command input. The loss fﬁction

After it is selected, the drive will work in the following ways:

IfLA S

IfLA S

is not 0, whenever IV signal is lost (defined as when IV signal fallg, bel
scale) for a time defined by - (0.3 second to 1.0 second), a warning sign
warning signal and IV lost status are cleared by reset. The warning sig
terminal by setting an output terminal at 66 (or 67 for negative logic).

signal, the following will be done according to the I_H {5 setting: Q

is set to 0, it will perform as a normal E3.

% of full input
eon. The
e output to an
ion to the warning

LF 15 =1:run at i speed if the drive is running b, for%

5 =2: run at i speed if the drive is running be lost.

otor is running or not.

i {5 =3: drive trip, and display i 155 Whex
LH 15 =4:run at P 15 % of the frequencv%e e the IV lost if the drive is running

before IV lost.
The other properties are: @
The loss of the IV signal can n start the drive automatically. If the motor stops at the

time of IV loss, the motor wi er IV loss and can not be restarted until reset.

If LL is changed while the)l al is lost, the drive will follow the lower limit (if LR 5 =1).

If the 1V signal rgturns, the @irive must be reset to follow the signal; ie, the IV loss status
will remain until r

Loss functi% independent of RUN/STOP commands.

Parameter
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Item 195, PERCENTAGE(OF FREQUENCY AT IV LOSS (71 {5)

This parameter sets the

IV signal.

ltem 196, MI
This parameter
of the IV sig

ge of frequency where a warning signal will be applied after loss of the

U TO DETECT IV LOSS ( kd)

st inimum amount of time that must pass before the drive reacts to the loss
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PATTERN RUN PARAMETERS (Lr.F'k)

O

Pattern Run
The E3 has a feature called pattern run that emulates a low-level PLC. During a pattern run, the driveO
follows a pattern group by running at the user's preset speeds for desired amounts of time in desired
directions with desired accel/decel times for a defined number of cycles. The drive has 15 preset speeds,
any of which can be assigned to be speeds zero through seven in a pattern group. The drive can holgup

to four separate pattern groups, any of which can be remotely selected to run.

Item 197, PATTERN RUN SELECTION (F=EL) %
S priority

This parameter enables pattern run. When stopping/starting drive from panel, pattern
over the keypad's frequency reference.

Item 198, PATTERN RUN CONTINUE MODKEMET
This parameter determines if a pattern group is continued after a pattern run is ped and restarted:

0: Pattern group starts over with its first speed
1: Pattern resumes at the time of and with the speed at interrupti

ltems 199, 208, 217, 226, PATTERN GROUP #4,2,3, or 4 > SPEED#0, )

This parameter determines which preset speed (preset speeds 1 g , programmed in odd number
Items 131-159 F5or, Srldc - 5 {5) is the first speed in the pattern Unlike the other speeds #1 - #7,
speed #0 is not repeated when PATTERN GROUP #4,2,3, MBER OF CYCLES(P&EL) is

greater than one. Set this parameter to "0" to skip this spexE
Items 200, 209, 218, 227, PATTERN GROUP #1,2, 3, or§ D#1 (Ft ti

This parameter determines which preset speed (pres 1 through 15, programmed in odd number
Items 131-159 F5or, Srlic - 5 {5) is the next speed%ﬂtern group. Speed #1 can be but does not

have to be Preset Speed #1.

ltems 201, 210, 219, 228, PATTERN GR ,3,0r4 >SPEED #2 (F: i

This parameter determines which preset SOM t speeds 1 through 15, programmed in odd number
Items 131-159 F5ar, Srid - 50 15) isthe d in the pattern group. Speed #2 can be but does not
have to be Preset Speed #2. @

Items 202, 211, 220, 229, PATTERNIGROUP #1,2,3, or 4 > SPEED #3 (Fr i

This parameter determines whic eed (preset speeds 1 through 15, programmed in odd number
Items 131-159 Fhor, Grlic - Grelh) is next speed in the pattern group. Speed #3 can be but does not
have to be Preset Speed #3:

Items 203, 212, 221, 230,(PATRERN GROUP #1,2,3, or 4 > SPEED #4 (F: i+
This parameter determine ich preset speed (preset speeds 1 through 15, programmed in odd number
Items 131-159 F5ar, y* © & Sr 15) is the next speed in the pattern group. Speed #4 can be but does not

have to be Pres #4
Items 204, , , PATTERN GROUP #1,2,3, 0or 4 > SPEED #5 (F: i

etermines which preset speed (preset speeds 1 through 15, programmed in odd number
Items 131-159 FSef”, S - 5 %) is the next speed in the pattern group. Speed #5 can be but does not
have to be Preset Speed #5.

Items),205, 21’, 223, 232, PATTERN GROUP #1,2,3, or 4 > SPEED #6 (7t ik
Thi meter determines which preset speed (preset speeds 1 through 15, programmed in odd number

Ite -159 Fhor, SrDd - Br (5) is the next speed in the pattern group. Speed #6 can be but does not
be Preset Speed #6.
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This parameter determines which preset speed (preset speeds 1 through 15, programmed in odd nu
Items 131-159 Foor, Srlic - 5 {5) is the next speed in the pattern group. Speed #7 can be but does n
have to be Preset Speed #7.

Items 206, 215, 224, 233, PATTERN GROUP #1,2,3, or 4 > SPEED #7 (7t {7) r@O
er

This parameter determines how many times the pattern group made up of speeds #1 thro

in the above parameters will be repeated. \

Items 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, and 263,
SPEED #<1,2,3,4,5,6,7,8,9,10,11,12,13, 14,0or 15> CONTINUE MODE(=_t
This parameter affects the timing of the speeds in a pattern group:
0: Preset speed's time is counted in seconds from the beginning of the (accel/decel time is
included in the time entered in the following parameter, SPEED
# <1,2,3,4,5,6,7,8,9,10,11,12, 13,14,0r 15> DRIVE TIME (%450 - 5% F)
1. Preset speed's time is counted in minutes from the beginni thewun (
included in the time entered in the following parameter,
# <1,2,3,4,5,6,7,8,9,10,11,12, 13,14,0or 15> DRIVE (
2: Preset speed's time is counted in seconds after preset
not included in the time entered in the following p
# <1,2,3,4,5,6,7,8,9,10,11,12, 13,14,0or 15> D E (5Lk t-5LEF)
3: Preset speed's time is counted in minutes after ed is reached (accel/decel time is
not included in the time entered in the followin rameter, SPEED

# <1,2,3,4,5,6,7,8,9,10,11,12, 13,14,0r 15 TIME (5Lk {-5LEF)
4: Non-stop (stop by breaking ST-CC or F-C Q).
p

L 4
Iltems 207, 216, 225, 234, PATTERN GROUP #4,2,3, or4 > NUMBER OF CYCLES FE:L |
é.bentered

ccel/decel time is

QO

5. Drive waits for step command to chafigels . See ltems 51 - 62 ({tl - £ i 1) and input
terminal functions setting code 19 @

9-11.
Items 236, 238, 240, 242, 244, 246, 248, ZN b4, 256, 258, 260, 262, and 264, SPEED NUMBER
<1,2,3,4,5,6,7,8,9,10,11,12,13,14, or 5> DRIVE TIME ( =Lk f-5LEF
This parameter determines the amount o sociated with each preset speed. The time unit

i
(minutes/seconds is determined by the'pre g parameter.
L £

Parameter
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FEEDBACK PARAMETERS ( Lr.ri)

This parameter programs the drive to operate in PID mode (maintain a process variable such as
pressure), speed feedback, or in normal mode.

Item 265, FEEDBACK CONTROL SELECTIONFE! 1) OO

Item 266, FEEDBACK INPUT SIGNAL SELECTION ( 1 in) ¢
This parameter programs the drive to accept feedback at one of many possible inputs:
1:"RR" terminal
2:"IV" terminal
3:"RX" terminal
4: Pulse generator input (on option board INV3-COM-B or INV3-COM-D)
5:RS232 port
6. RS485 port or 12 bit input (on option board INV3-COM-A, INV3-COM-
7. Binary input ( via input terminals programmed appropriately - see It
and setting values 22-32 on page 9-11).

Item 267, PROPORTIONAL GAIN (LF)
The larger the value here, the quicker the drive responds to changes @ck. Contact Toshiba for the
t

PID application guideline. READ/WRITE does not have to be pre e the value entered effective.

“VF5X-4526A
Y62 (D f i)

Item 268, INTEGRAL GAIN (L 1)

Also known as reset, this parameter is actually a time. Th
the effect of the integral function. Contact Houston for the
not have to be pressed to make the value entered effecti

the value here, the more pronounced
ation guideline. READ/WRITE does

more pronounced the effect of the differentia Contact Toshiba for the PID application guideline.

READ/WRITE does not have to be presser\ the value entered effective.
Item 270, LAG TIME CONSTANT (L+5

This parameter effects drive reaction tim@nge in feedback. Decrease setting improves response.

Item 269, ANTI-HUNTING GAIN (LF)
Also known as differential gain or rate, this par ri ally a time. The larger the value here, the
e

Item 271, PID LOWER LIMIT FREQUENC
When PID is active, Item 4, LOW|
lower limit when PID is active.

PiLL)

(
REQUENCY (LL )is not effective. This parameter is the

ECTION Ful
Iculated by the drive can be limited to control possible system oscillations.
iation.

ltem 272, PID DEVIATION
The amount of correction
Select option 1 to limit P

Item 273, PID D
The amount
of percent

NAUPPER LIMIT ( Fuidl)
ion calculated by the drive is limited to the value entered here, expressed in terms
XIMUM OUTPUT FREQUENC(¥H).

TION LOWER LIMIT ( Fuil)
The amount of correction calculated by the drive is limited to the value entered here, expressed in terms
of percent of mem 19, MAXIMUM OUTPUT FREQUENC(¥).

Ite , PG INPUT: NUMBER OF PULSES (ML)
Wh ncoder and PG option board (INV3-COM-B or INV3-COM-D) is being used for closed loop
ontrol, enter pulses per revolution. When using option board to follow a pulse reference, enter
ber of pulses that correspond to a frequency command of one hertz.

m 276, PG INPUT: NUMBER OF PHASES (FLFH)
Use this parameter to select either one or two phase encoder feedback.
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Use this parameter to enable the drive's load share function, which continuously stalls based on load!
This parameter can be changed while the drive is at a non-zero output frequency, but the change does
not go into effect until drive is stopped.

Item 277, DROOPING CONTROL ENABLEZ-FL) OO

Item 278, DROOPING CONTROL AMOUNE-FE)

L 4
This parameter sets the maximum amount of droop as a percentage of Iltem 19 (~H). %
When drooping, Output Frequency = Reference Frequency - Droop \
Droop = MAXIMUM OUTPUT FREQUENQYDOROOPING CONTROL AMO ue Ratio
Torque Ratio (maximum value of 2.0)= operating torque / rated torque

Item 279, OVERRIDE CONTROL SELECTION(rd )
Use this parameter to create a "trim pot". This allows a user to uniquely adj e speed of a drive that
is receiving a master reference. The bias/gain of these inputs determines their efféct on the master
reference. Select which one of the frequency references will serve as i urce:

0:none

1:"RR" terminal

2:"IV" terminal

3:"RX" terminal (+/- trim possible)

4: Pulse generator input on option card INV3-CO orINV3-COM-D (+/- trim possible)

5: E3 keypad
6. RS485 input or 12-hit input on option cards IN‘&? -A , INV3-COM-C, or G3-VF5X-4526A

7: Trim source with multiplier. See Items 280 (=g )‘and 281 (K- d3) below.
Ord1 Setting
09
1l
2,
Override Data Flow F?,,',\(' 3 \
This figure is useful to FePa —4—
help clarify Items 279, 280,  «xmr ¢ y » . g";j:
and 281 KV (1 —{xOras | — Z
1) Meodmom -1 10 1
©~1 L @
4 29
+ < _Q
Item 280, OVERRIDE MUL I NPUT SELECTION ( Irdd) i
When used with a multiplie wing inputs' bias and gain do not determine their effect on the master

reference. Select which ofthe fallowing trim sources will be used with the muliplier:
0: Frequency r
1:"RR" termi
2:"IV" t

e&
485fihput or 12-bit input on option cards INV3-COM-A, INV3-COM-C, or G3-VF5X-4526A

Item 281, OVE CHANGE MULTIPLIER (- d3)

When Item 280 (L 42) is set to "0", this parameter sets the percent of reference to be added/subtacted

to/from the reference. When it is set to option 1, 2, 3, or 4, the value entered here determines the
imum ran%e of trim in terms of percentage of reference. This maximum range of trim includes both

ive,and negative trim bandwidths. Any amount of trim up to this maximum is available by changing

rminal's input. Maximum negative trim is achieved with minimum input on trim terminal.

m positive trim is achieved with maximum input on trim terminal.

mple: Suppose Item 280 is set to "1" (RR trim), Item 281 is set to "25%", and a 4-20 mA reference into
e "IV" terminal is commanding 40 Hz. When the "RR" input is 0 volts, the drive outputs 35 Hz (40 - ((40 X
0.25)/2)). When the "RR" input is adjusted to 10 volts, the drive outputs 45 Hz (40 + ((40 X 0.25)/2))
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Item 282, RS232 BAUD RATE (artr) O
Sets baud rate. Cycle power after changing this parameter.

Item 283, NUMBER OF DATA BITS ( 5/ 1H)
Sets the word length. Cycle power after changing.

Item 284, PARITY SETTING (51ED)

L 4
Sets the parity. Cycle power after changing this parameter. \%
Item 285, INVERTER ID NUMBER ( imz)

Assigns unique ID to drive for use on RS485 net. Cycle power after changing thi r.

Item 286, COMMUNICATION SELECTIONF:
Use this parameter to select type of communication:
0: None
1:RS485 port on option boards INV3-COM-A, INV3-COM-C, OM-B

2: Toshiba TOSLINE F10 (twisted pair). Contact your Toshiba di tor for more information
3: Toshiba TOSLINE S20 (fiber optic). Contact your Tos [ tor for more information.

4: 12 bit binary reference using option card G3-VF5X-452
5: Three digit BCD input on card E3-VF5X-4526A ( lution )
resolution )

6. Three digit BCD input on card E3-VF5X-4526A &
Item 287, MASTER/SLAVE SELECTION (7i5k
This parameter defines the drive's role in the master/f erscenario. Option 1 entered here will make
slave drives follow the frequency command the master i iving (master may be stopped while the
followers run). Option 2 entered here will mak llo run according to the master's output
frequency.

Item 288, RS485 BAUD RATE (art+) \g
In conjunction with jumpers J1 ands J2 o R 5 option board used, this parameter sets the RS485

baud rate as follows: ‘

Position of | Settingsof Item 28
-

Ji J2 0
off off
on off
off on
on on
INV3-COM- V3-COM-B cards' max baud is 19200.
INV3—CC\rd' max baud is 38400.
Item 289, T E £10 COMMAND INPUT (1 in
Determines ifd ccepts run/stop and/or frequency commands from TOSLINE. Contact Toshiba PLC

marketing for more information.

Item 290, TOgLINE F10 MONITOR OUTPUT ( Ilkk)
Determines the drive operating data to be communicated. Contact Toshiba PLC marketing for more

Cycle power after changing any communication parameters.
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When set to option 0, a zero speed command is commenced if an error occurs. The data prior to the
is held if option 1 is selected.

Item 291, TOSLINE F10/S20 COMM ERROR MODE (Titrr) OO
ror

Item 292, TOSLINE S20 RECEIVE ADDRESS ( irH e
Use this function to set the receive address.

Item 293, TOSLINE S20 TRANSMIT ADDRESS ( Lii:H) %
Use this function to set the transmit address.

Item 294, TOSLINE S20 COMMAND INPUT (% in) @
Determines if drive accepts run/stop and/or frequency commands from TOSLI@ ct Toshiba PLC

marketing for more information.

Item 295, TOSLINE S20 MONITOR OUTPUT (&iik)
Determines the drive operating data to be communicated. Contact Toshi marketing for more
information.

Item 296, TOSLINE S20 REFERENCE FREQUENCY ADDRESS
Use this function to select for either the reference frequenc

Item 297, TOSLINE S20 REFERENCE FREQUENCY AD mH)
Use this function to set the reference frequency address.

ltem 298, TOSLINE S20 (SErr)

Use this function to set up to clear or retain da mption board.
Item 299, TOSLINE S20 (&rk
Use this function to reset the S20 option bo\

Items 300-304 , RS485/12-BIT BINARY @AIN (kv 7)) - (F-FH

Use these parameters to allow adjust t e RS485 or 12 bit reference's bias and gain. See
Iltems 102-106 for similiar explamtio@ drive's 100% reference is master's MAXIMUM OUTPUT
FREQUENCYFH), Item 19. RS i available on option cards INV3-COM-A, INV3-COM-B,
and INV3-COM-C. 12 bit binary.input istavailable on option card E3-VF5X-4526A.

Parameter
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Cycle power after changing any communication parameters.




TOSHIBA

AM/FM ADJUSTMENT PARAMETERS (Lr.Ait)

This parameter determines the drive operating variable associated with the 0-1 mA signal from the "

Item 305, FM TERMINAL FUNCTION SELECTION (F/i5L) FOO

and "CC" terminals. Do not make connections to this terminal with the drive powered. Choices fo
"FM" terminal's signal's function:
0: (default for "FM"). Pre-compensation reference frequency. This is the drive's internal P
frequency command and is affected by acc/dec and PID and droop (same as the actual output
frequency displayed on the drive's keypad).
Post-compensation output frequency may be higher than frequency comman i
overspeeds to compensate for slip in vector control).
Frequency command. Use for master/follower. Not affected by stopping or a€c el
(default for "AM"). Output current. (output amps)?=(torque amps)?+(excitatio )?
DC bus voltage
Output voltage

Torque current. (output current)?= (torque current)? + (excitation cu 2
Excitation current. (output current)?= (torque current)? + (excitatio rrent)?
ackysignal

PID feedback value. This is the frequency represented by the f
Motor overload ratio. Example: Drive is rated for 110% FLA fof 1 es. If drive runs at

=

CRNDAR BN

110% for 30 sec, this output will be 50%. Drive trips whe 00%.
10: Inverter overload ratio. See example for selection 9 above.

11: Dynamic braking resistor overload ratio. See examp tion 9 above.

12: Input power (watts)

13: Output power (watts) \

14: Meter calibration setting

15: Peak output current. Peak is reset by cycling r, Thitiating a run, or resetting drive.
16: Peak input voltage. Peak is reset by cycling p%’:tiating run, or resetting drive.

Calculated from DC bus.
Iltem 306, FREQUENCY METER ADJUST
This setting adjusts the gain of the "FM" termifial. With Item 305 (F1=L) option is set to 14, press the

up/down arrows (ignoring parameter valu ntil external meter/system reads the following value
for the chosen operating variable:

For post compensation frequency, adjust until meter/system reads 75% of Item 1, MAXIMUM
OUTPUT FREQUENCYFH
For post-compensation out,
OUTPUT FREQUE (

ncy, adjust until meter/system reads 75% of Item 1, MAXIMUM

until meter/system reads 75% of Item 1, MAXIMUM OUTPUT

For frequency comma
FREQUENCYH)
For output current, il meter/system reads drive rated amps (or 100%)

For DC bus volta just until meter/system 283 VDC for a 230 V drive or 566 VDC for a 460 V

drive.
For outp (N just arrows until meter/system reads 200 VAC (or 100%) for a 230 V drive
(or100%) for a 460 V drive.
rreqt, adjust arrows until meter/system reads drive rated amps (or 100%).
rrent, adjust arrows until meter/system reads drive rated amps (or 100%).
For PID feedback value, adjust arrows until meter/system reads 75% of Iltem 1, MAXIMUM OUTPUT

FREQUENCYH)

r motor overload ratio, adjust arrows until meter/system reads 100%.
inverter overload ratio, adjust arrows until meter/system reads 100%.
namic braking resistor overload ratio, adjust arrows until meter/system reads 100%.
input power, adjust arrows until meter/system reads 346 X drive FLA for a 230 V drive or 692 X
drive FLA for a 460 V drive.

Cont'd on next page
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AM/FM ADJUSTMENT PARAMETERS (Lr.AlT)

Item 306 cont'd, FREQUENCY METER ADJUSTMENT") QO
9

For output power, adjust arrows until meter/system reads 346 X drive FLA for a 230 V drive or 6
drive FLA for a 460 V drive.

For peak output current, adjust arrows until meter/system reads drive rated amps (or 100%). P
For peak input voltage, adjust arrows until meter/system reads 200 VAC for a 230 V drive or 400
VAC for a 460 V drive.

Item 307, AM TERMINAL FUNCTION SELECTION(Ri5L \2

This parameter is programmed like Item 305 (Fii51.), but it affects the "AM" termina

Item 308, AMMETER ADJUSTMENT)
This parameter is programmed like Item 306 (F), but it affects the "AM" termi

Parameter
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TOSHIBA

UTILITY PARAMETERS (Lr.k)

This parameter can be changed only when the drive's output is 0.0 Hz.When programmed with a non
value, the drive will initialize itself (prior programming is erased) to parameter values that lend themsel

to specific applications. Contact your Toshiba representative for a copy of the Industrial Application Manual
which lists the specific parameter setting by application macro. When read, this parameter displays two
values; the one on the left is the previous value, while the one on the right is the current vaké

Item 309, INDUSTRIAL APPLICATION SELECTION (RFL) QO
ero

Item 310, STANDARD SETTING MODE SELECTIONE:F)
This parameter can be changed only when the drive's output is 0.0 Hz. When read, thi eter dis-
plays two values; the one on the left is the previous value, while the one on the right rrent value.
This parameter resets the parameter values of the drive as follows:

1: Default drive to typical 50 Hz application settings.

2: Default drive to typical 60 Hz application settings.

3: Default drive to Toshiba factory settings listed in "Factory Setting" ¢ on'pages 8-1 through
8-35. Past four faults in the monitor erased.

4: Erase past four faults in the monitor.
5: Save present parameter settings in separate "user" default memo
6. Default drive to "user" default memory.

7: Clear the "Inv typeform error" (£=5F) which also defaults dri

Item 311, COMMAND MODE SELECTIQN )
If SFL4 =0, changes to this parameter go into effect only driveis at 0.0 Hz. If SFiL4 =1,
changes to this parameter go into effect immediately. Thi§parameter determines where the drive looks

2: E3 keypad stop/run buttons only (man
3: RS485 input on option boards INV3
4: Manual or auto as determined by setti

INV3-COM-B, or INV3-COM-C
NUAL/AUTO button on keypad

for a stop/start command:
0: RS232 port
1: E3 terminal strip only (auto run)
e)
O
f

Terminal strip enable, reset, and ESTOP ands are always valid, regardless of options setting.
With option 2 selected, preset speeds fri al strip will not function.
Item 312, FREQUENCY MODESELECTIQN i)

r go into effect only when the drive is at 0.0 Hz. If =FL4 =1,

If SFL_4 =0, changes to this par:
[ immediately. This parameter determines where the drive looks

changes to this parameter g
for a stop/start command:
0: RS232 port

1: E3 terminal strip o
2: E3 keypad stop/sun
3: RS485 or 12 bif bif




TOSHIBA

UTILITY PARAMETERS (Lr.k)

Item 313, PANEL OPERATION MODE SELECTIONFIH) O

Cycle power after changing this parameter.
This parameter limits what can be done via the keypad. Panel "emergency stop" in remote mode is al

valid. The values entered here that are zero or are a power of two have one function assigned
to them: P
0: Keypad does nothing except switching between forward/reverse in manual mode

1: Reset drive fault only
2: Monitor only
4:"emergency stop" only
8: Run/Stop only

16: Read parameters only

32: Change parameters only 0
The rest of the possible parameter values are combinations of the above.

Note: to "change parameters only", "read parameters only" should also b@i (See option 48)

TO RESET AFTER OPTION "0" HAS BEEN PROGRAMMED IN_ITE Fdd):

1. Press four keys simultaneously: LOCAL/REMOTE, SPM, P

2. Drive will return to Item 314 and display : =
If: I doesn't appear after pressing the four keys, cy

3. Enter pass number between 00 - 99 with up/down
programmed in Item 314 (FR55).

4. If pass number is entered correctly Item 313 (Fli&)will b
operations; if entered incorrectly £~ will be di ed:

nd try again.
ress READ/WRT. Pass number is

reset to option 63, allowing all keypad

Item 314, PASS NUMBERMRES
Incorrect entry of the setting in this parameter .@ ts resetting

keypad lockout (Item 313 (FIiid) set to "0"Kumber is viewable through RS232 port.
Item 315, CPU VERSION(.L Pl

This read-only parameter displays the pr@/ersion.

Item 316, ROM VERSIONir i),

This read-only parameter display !\ nly-memeory version.
Item 317, EEPROM VERSIONL: =

This read-only parameter displ

OF MFDF:-:

entifies the drive model number:

Parameter
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e control board EEPROM version.

Item 318, INVERTER TYPE

This read-only param @3

Typeform Model Model Typeform

24 035 47 E3U4110 68 E3U6160

25 U2055 48 E3U4160 69 E3U6220

26 49 E3U4220 6A E3U6270

27 E3U2110 4A E3U4270 6B E3U6330

28 4  E3U2160 4B E3U4330 6C E3U6400

9 E3U2220 4C E3U4400 6D E3U6500

E3U2270 4D E3U4500 6E E3U6600

E3U2330 4E E3U4600 6F E3U6750

C E3U2400 4F E3U4750 70 E3U610K

2D E3U2500 50 E3U410K 71 E3U612K
2E E3U2600 51 E3U412K
45 E3U4055 65 E3U6060
46 E3U4080 67 E3U6120
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UTILITY PARAMETERS (Lr.k)

Pressing MON button displays the drive's monitor mode. See Item 326 (25F) to display currents in a
or percent. See Item 327 (25F.) to display voltages in volts or percent. The drive operation variable
displayed in four of the monitor mode's screens are selectable:
1: Post-compensation output frequency may be higher than frequency command (drive oversp@ds
to compensate for slip in vector control).

2: Frequency command. Not affected by stopping or accel/decel.

Default for STATUS MONITOR #1 DISPLAY SELECT ("l \%

Items 319 - 322, STATUS MONITOR #<1,2,3,and 4> SELECT ("ilin 1) - (D™ @O
S

3: Output current. (output amps)?=(torque amps)?+(excitation amps)?
Default for STATUS MONITOR #2 DISPLAY SELECT (Ninc

4: Input voltage (calculated from DC bus voltage). If displayed in percent, ngte 0 V drives
consider 200 V to be 100% input and 460 V drives consider 400 V to be 1 put.
Default for STATUS MONITOR #3 DISPLAY SELECT (Nlind

5: Output voltage. If displayed in percent, note that 230 V drives consi 00"V to be 100% output
and 460 V drives consider 400 V to be 100% output.

Default for STATUS MONITOR #4 DISPLAY SELECT (Nin™

6. Torque current. (output current)?= (torque current)? + (excitation nt)2

7. Excitation current. (output current)? = (torque current)? + itat urrent)?

8: PID feedback value. This is the frequency represented by the feedback signal

9: Motor overload ratio. Example: Drive is rated for 11 1 minutes. If drive runs at 110%
for 30 sec, this output will be 50%. Drive trips whehyati its 100%.

10: Inverter overload ratio. See example for option 9
11: Dynamic braking resistor overload ratio. See ex le foroption 9 above.

12: Input power
13: Output power
14:"RR" terminal input value. The variable y re varies with the setting of Item 86,

RR INPUT SPECIAL FUNCTION S (frrr).

15: Peak output current. Peak is reset g power, initiating a run, or resetting drive.

16: Peak input voltage. Peak is reset bM ower, initiating run, or resetting drive.
Calculated from DC bus. If displa: i cent, note that 230 V drives consider 200 V input to
be 100% and that 460 drives cor%o V input to be 100%.

17: KWH: cumulative kilowatt ho e

18: MWH: cumulative megawatt Qour energy

Item 323, FREQUENCY UNIT C&FACTOR.::EF‘E‘
Drive's frequency output dis c e scaled by putting a non-zero value here. Drive's display will still
read output frequency, but ilbno longer be visible.

—

Y RESOLUTIONH=RF
Use this parameter to the number of decimal points for keypad's output frequency display.

Item 325, AC UNITS SELECTION (c25F:
dEl 1),39 (RLLZ), and 40 (2L 2) (sets resolution of accel/decel times).

Item 326, CUR UNITS SELECTION(d=ML
With this parameter set to option 1, drive displays currents in amps.

Item 827, VOfTAGE UNITS SELECTION (=5
With this parameter set to option 0, the voltages displayed in the monitor are in percent.




TOSHIBA

UTILITY PARAMETERS (Lr.k)

Item 328, BLIND FUNCTION SELECTION (ki) O
Page 8-34 contains the utility parameters that unblind the programming groups. Iltem 328 must be se@
option 1 before Items 329-345 can be read or changed.

Item 329, FUNDAMENTAL PARAMETERS #2 BLING:.F2) normally blinded S

This parameter must be unblinded before any of the parameters on page 8-3 can be read or,changed.

Selecting option 1 adds GROUP: FUNDAMENTAL PARAMETERS #2.¢.Fc) to the visible @r ist

(accessed via the S/P/M button).

Item 330, PANEL CONTROL PARAMETERS BLIND:!.Fr) normally blinded

This parameter must be unblinded before any of the parameters on page 8-4 ca r r changed.
Selecting option 1 adds GROUP:PANEL CONTROL PARAMETERS-.Fr) to the v roup list (ac-
cessed via the S/P/M button).

read or changed. Selecting option 0 adds GROUP:TERMINAL SELE ARAMETERGr.5E) to the

Item 331, TERMINAL SELECTION PARAMETERS BLIND(1. =) normall§eyvisib
This parameter must remain unblinded before any of the parameters o -5 through 8-6 can be
blinded group list (accessed via the PRG button). %

visible
S on page 8-7 can be read or changed.
TER&.5) to the blinded group list

Item 332, SPECIAL CONTROL PARAMETERS BLINO:L &
This parameter must remain unblinded before any of the p
Selecting option 0 adds GROUP:SPECIAL CONTROL P
(accessed via the S/P/M button).

Item 333, FREQUENCY SETTING PARAMETERS BLI k7)) normally blinded
This parameter must be unblinded before any r# pa ters on pages 8-8 through 8-12 can be read or

changed. Selecting option 1 adds GROUP:FE MCY SETTING PARAMETERS .5F) to the visible

group list (accessed via the S/P/M button).\%
Item 334, PROTECTION FUNCTION PA S BLIND:LPr) normally visible

This parameter must remain unblinded b of the parameters on pages 8-13 through 8-15 can be

read or changed. Selecting option 0 P:PROTECTION FUNCTION PARAMETERS-.7r) to the
blinded group list (accessed via the /M button).

ltem 335, PATTERN RUN COQARAMETERS BLIN@LFt) normally blinded
f

This parameter must be un e ore any of the parameters on pages 8-16 through 8-21 can be read
or changed. Selecting opti ROUP:PATTERN RUN PARAMETERS-.F:) to the visible group list
(accessed via the S/P/M button

Item 336, FEEDBACROL PARAMETERS BLIN@®LFk) normally visible
t

Parameter
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This parameter t unblinded before any of the parameters on pages 8-22 through 8-23 can be
read or changéd. S ing option 0 adds GROUP:FEEDBACK PARAMETERSr.F &) to the blinded group
list (access iadthe /M button).

Item 337, COM CATION PARAMETERS BLIN@:_:r) normally visible

This parameter must remain unblinded before any of the parameters on pages 8-24 through 8-28 can be
read or chan%d. Selecting option 0 adds GROUP:COMMUNICATION PARAMENTERS .t ) to the blinded
group,list (accessed via the S/P/M button).




TOSHIBA

UTILITY PARAMETERS (Lr.k)

This parameter must remain unblinded before any of the parameters can be read or changed.

Selecting option 0 adds GROUP:INDUSTRIAL APPLICATION - PUMP (L. 1) to the blinded group
(accessed via the S/P/M button). This group contains parameters from other groups which may be useful
when programming the drive for a pump application. Contact your Toshiba representative for the E3 P

Application Manual for more information on the pump group.
Item 339, INDUSTRIAL APPL: FAN PARAMETERS BLIND (=.1i2) normally visible %

This parameter must remain unblinded before any of the parameters can be read or nged.
Selecting option 0 adds GROUP:INDUSTRIAL APPLICATION - FAN  (Lr.lid)tot group list

Item 338, INDUSTRIAL APPL: PUMP PARAMETERS BLIND (kL1 {) normally visible QO
li

(accessed via the S/P/M button). This group contains parameters from other groups may be useful
when programming the drive for a fan application. Contact your Toshiba represent r the E3
Application Manual for more information on the fan application group.

Item 340, INDUSTRIAL APPL: COOLING TOWER PARAMETERS BLIND(i.. [ 3)*normally visible

This parameter must remain unblinded before any of the parameters c d or changed.

Selecting option 0 adds GROUP:INDUSTRIAL APPL - COOLING TO -1 3) to the blinded group
list (accessed via the S/P/M button). This group contains parame ro her groups which may be
useful when programming the drive for a cooling tower application. ct your Toshiba representative
for the E3 Application Manual for more information on the ¢

r application group.
Item 341 through 343 Not Applicable. &\

Item 344, AM/FM ADJUSTMENT PARAMETERS BLI L iy normally visible

This parameter must remain unblinded before any of meters on page 8-30 can be read or
changed. Selecting option 0 adds GROUP:AM D

group list (accessed via the S/P/M button).

MENT PARAMETERS-.1i:) to the blinded
Item 345, MOTOR PARAMETERS BLIND:L ik ally blinded
This parameter must be unblinded befor% parameters on page 8-35 can be read or changed.

Selecting option 1 adds GROUP:MOTO ETERS.ib) to the visible group list (accessed via the
S/P/M button).

L 4

9-37



TOSHIBA

MOTOR RATING PARAMETERS (Lr.ik)

Enter number of motor poles.

Item 346, NUMBER OF MOTOR POLE&:F) OO

Item 347, MOTOR RATED CAPACITY/ 1)
Enter motor KW. 1 HP = 0.746 KW. s

Item 348, MOTOR TYPE!:E)
This parameter describes the motor as follows:

0: Toshiba/Houston EQP3 (premium efficiency) \2

1: Toshiba/Houston High Efficient (standard efficiency)
2:Non-Toshiba/Houston motor

Item 349, MOTOR RATED VOLTAGE - )

Enter motor nameplate voltage.

Item 350, MOTOR RATED FREQUENGN:F)

Enter motor nameplate frequency. @

Item 351, MOTOR RATED RPNii:r)
Enter motor nameplate full-load RPM.

Item 352, AUTO-TUNING ENABLE(":Em \

To auto-tune a motor, enter option 1. When the next run i
initiated, the drive performs an autotuning which Iasts@ of a second. This function is then
reset to "0".

ltem 353, LOAD MOMENT OF INERTIA ("
Estimate the load's inertia as folows:
0: Small

1:Medium \
2:Large @

3: Very large

In the event of an "auto-tuning erfor" (zkn), try a different inertia level.

Q
o
&

L 4
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TOSHIBA

STANDARD MONITOR MODE DISPLAY PARAMETERS

Displays currently active pattern group number and pattern speed (only displayed when in pattern ru
mode).

Item 354, CURRENTLY ACTIVE PATTERN GROUP AND SPEED'E + Displayed value) rOO

Item 355, REMAINING PATTERN GROUP REPETITIONS~ + Displayed value) P
Displays number of pattern group repititions remaining (only displayed when in pattern run a:de).

Item 356, NUMBER OF PRESET SPEED®:- + Displayed value)
Displays number of the preset speed being used (only displayed when in pattern run

Item 357, REMAINING PATTERN TIME ( : + Displayed value)
Displays the pattern time remaining in seconds or minutes (only displayed when in"pattern run mode).
Display is blank if no pattern time is remaining, or if odd numbered Items 235 -

Displays the direction of motor rotation.

(571 1 - 5LTF) options 4 or 5 are selected.
ltem 358, MOTOR ROTATION DIRECTIONF~-F) or (Fr-r) (b

Item 359, MONITOR #1 POST COMPENSATION OUTPUT FRE Y + Displayed value)

n 1) is set to option 1.

g
T

if tem 319 (7ii~ 1) is set to option 2.

Item 361, MONITOR #1 OUTPUT CURRENT : . + (Di d value)
Displays present output current if ltem 319 (I se ption 3.

(This is default setting for monitor #1)

Item 362, MONITOR #1 INPUT VOLTAGEN isplayed value )
Displays present input voltage if Item 319 \) 1§ set to option 4.
Item 363, MONITOR #1 OUTPUT V " P + Displayed value)
Displays present output voltage if Item 319)(/lir i) is set to option 5.

ltem 364, MONITOR #1 TORQ NEN( .9 + Displayed value )

Displays present output tor C tif Iltem 319 (1ilin 1) is set to option 6.

Item 365, MONITOR #1 EXCITATION CURRENT( : £ + Displayed value)
Displays present excitati nt if Item 319 (i~ 1) is set to option 7.

Item 366, MONI ID FEEDBACK VALUE ( . o + Displayed value)
i tP edback frequency value if Item 319 (il 1) is set to option 8.

OR#1 MOTOR OVERLOAD RATIQ : I + Displayed value)

tor overload ratio if Item 319 (7ilin 1) is set to option 9.

Item 368, MONITOR #1 DRIVE OVERLOAD RATIO ( . T + Displayed value)

s present drive overload ratio if ltem 319 (Jilin 1) is set to option 10.

MONITOR #1 DBR OVERLOAD RATIO( : & + Displayed value)

s present DBR overload ratio if Item 319 (i~ 1) is set to option 11.

Displayed value)

370, MONITOR #1 INPUT POWER( . = +
r 1) is set to option 12.

isplays present input power if Item 319 (Tl
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STANDARD MONITOR MODE DISPLAY PARAMETERS

Item 371, MONITOR #1 OUTPUT POWER . H + Displayed value) O
Displays present output power if Item 319 (Iili~ 1) is set to option 13.

Item 372, MONITOR #1 RR INPUT VALUE ( . I + Displayed value)
Displays present RR input value if tem 319 (i~ {) is set to option 14.

Item 373, MONITOR #1 PEAK LOAD CURRENT( . = + Displayed value)

L 4
Displays peak load current if Item 319 (Il {) is set to option 15. \%

Item 374, MONITOR #1 PEAK INPUT VOLTAGE ( .- « + Displayed value) @

Displays peak input voltage if Item 319 (Iiir {) is set to option 16.

Item 375, MONITOR #1 KILOWATT HOUR ENERGY . n + Displayed va/ueQ
Displays present drive power usage in kilowatts if ltem 319 (i~ 1) is set to .
Item 376, MONITOR #1 MEGAWATT HOUR ENERQY. ! + Display.

Displays present drive power usage in megawatts if tem 319 (1 ) i§'s ption 18.

Item 377, DISPLAY FUNCTIONS MONITOR #2 ( . + Displayed
See Item 359 - 374 on page 9-39 (display parameters identi

(except default setting is for display of input voltage) x
Item 378, DISPLAY FUNCTIONS MONITOR #3 ( - + layed value )

See Item 359 - 374 on page 9-39 (display parameters'@tl to monitor #1

(except default setting is for display of output voltage

Item 379, DISPLAY FUNCTIONS MONITOR @ S5 + Displayed value)

See Item 359 - 374 on page 9-39 (display parameters identical to monitor #1
(except default setting is for display of torq

Item 380, INPUT TERMINAL STATUS (D & S . R ) + (Displayed value)
Displays present drive input terminal s(See input code on page 11-8)

4
Item 381, INPUT TERMINAL ST
Displays present drive input ter

#n + Displayed value)
us. (See input code on page 11-8)

Parameter
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Item 382, OUTPUT TERMINAL Uy : o + Displayed value)
Displays present drive output tefminal status. (See output code on page 11-8)

Item 383, TOTAL RU ( - £ + Displayed value)

Displays total acx n time.

Item 384, PAST TRIP (Displays monitor message) (Displayed value)
Displays inv tri de alternately with the passed trip number.

Item 385, PAST TRIP #2 (Displays monitor message) (Displayed value)
Displays inveger trip code alternately with the passed trip number.

Ite , PAST TRIP #3 (Displays monitor message) (Displayed value)
Dis verter trip code alternately with the passed trip number.

387, PAST TRIP #4 (Displays monitor message) (Displayed value)
lays inverter trip code alternately with the passed trip number.




TOSHIBA

Connection Examples: Potentiometer Operation

To run from a pot, the drive must hav

Notes:

Wiper
(usually middle terminal)

stop/start

h
|
|
|
|

-
:I
|
[
L
000bIs

00 ¢ 0o © O

SIT FM AM CC C v IFP FLC FLB FLA
— — — 1 = 1
Q t Terminal Block

1) Drive enable ("ST" toy! "CC ma

2) No emergency off co " to "CC" made).

3) Direction command " "to "CC" made)

4) Frequency refer iper from pot is read via "RR" terminal )
5) MANUAL LED o ive in remote mode).

Toggle the LOCAL/ OTE button on keypad to turn LOCAL LED off (with drive stopped).

1) ex\ pot (1 to 10 K ohms will work).

ill accel to commanded frequency when "F" or "R" to "CC" is made.
ill decel to 0.0 Hz when "F" or "R" to "CC" is broken.

4) Motor will coast to a stop if "ST" to "CC" is broken.

5) "E" trip if "S4" to "CC" is broken.

6) The above information applies to a drive with factory default programming.

10-1
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Connection Examples: 4 - 20mA Reference Operation

Phone Jack on Control Board

[ ]

stop/start

Dipswitch

000 ® O

P24 RES RR F R

Q00 &

ST FM AM CC |

CONORS

FP FLC FLB FLA

L — —

>

Y
|
I
I

(")
4-20 mA Reference

Terminal Block

ave
hone jack on control board (immediately under keypad) set to

0 4
To follow a 4-20 mA signal, the dri :
1) "IV" dipswitch to th ht
position. "5/10" Wi as no effect in this scenario.

Notes:

Toggle t

No emergency
Drive enable (
Direction ¢
Frequen
MA

C and ("S4" to "CC" made).
T"-"€C" made)

'F" or "R" to "CC" made)

nce ( 4-20 mA signal at "IV" terminal )
f ( puts drive in remote mode)

The
The drive will decel to 0.0 Hz when "F" or "R" to "CC" is broken.
Motor will coast to a stop if "ST" to "CC" is broken.

"E" trip if "S4" to "CC" is broken.

AL/REMOTE button on keypad to turn LOCAL LED off.

will accel to the commanded frequency when "F" or "R" to "CC" is made.

The above information applies to a drive with factory default programming.

Do not connect "CC" to ground.
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TOSHIBA

Connection Examples: Keypad Frequency Reference and Remote Stop/Start

dry contact (stop/start) O

i, O
I

000000000

P24 RES RR S2 S3 S4 RCH @1 LOW LOW Y

QO 0O0R é O EOEOENEN] ®A c | Terminal Block

ST FM AM CC CC RX PP IV FP FLC FLB FLA
|

To follow a local (keypad) frequency reference with a auto stop/run, the drive n@

1) Drive enable ("ST"-"CC" jumpered)

2) No emergency off command ("S4" to "CC" made).

3) Direction command ("F" or "R" to "CC" jumpered)

4) Frequency reference: Adjust on keypad with arrows. Press R ITE to enter.

5) AUTO LED on ( puts drive in auto mode)

6) Toggle the LOCAL/REMOTE key on keypad to turn KOC on" or
Programming: Set ltem 312, FREQUENCY MODE S Flind) to Option 2.
See page 8-31, 9-33.

Notes:
1) The drive will accel to the commanded frequengy . when,'F" or "R" to "CC" is made.
2) The drive will decel to 0.0 Hz when "F" or "R" t0 "CGtds broken.

3) Motor will coast to a stop if "ST" to "CC" is br .

4) "E" tripif "S4" to "CC" is broken.

Connection Examples: RS232 Port
Pinout for E3 RJ11 RS232 port

I el N

6 5 4 3 2 1

Pinout for DB-9 on go) Connect DB9 pin 5 to RJ11 pin 3
(5) 4 Gy )M Connect DB9 pin 3 to RJ11 pin 4

3 Connect DB9 pin 2 to RJ11 pin 2

(looking h Connect DB9 p@n 7toRJ11 p!n 6
that plugs i Connect DB9 pin 8 to RJ11 pin 1

Short DB9 pin 6 to DB9 pin 4
DB9 pin 1 and 9 and RJ11 pin 5 not used

Notes:

1) Free RS232 programming/monitoring software is available from Toshiba. Contact your

distributor for a copy and manual.
) Do not insert/remove the phone plug into/from the E3 port when drive is powered.

3) Common 6 conductor phone cord can be used with an adaptor (6 conductor RJ11
female to DB9 female).
The adapter is available from your Toshiba distributor or local electrical supply house.

4) "ST"-"CC" must be made.

5) "S4"-"CC" must be made.
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TOSHIBA

Connection Examples: 0-10 volt Reference Operation O

| 0-10V | @
(pReference,, \

Q t Terminal Block
To run from a 0-10 V reference, the dfi %ve:
1) Drive enable ("ST"-"GC" r@

2) No emergency off co 4" to "CC" made).
3) Direction command (!F" or¥R" to "CC" made)
4) Frequency refer 0V signal applied to "RR" terminal )
5) MANUAL LED o ive in remote mode).
Toggle the LOCAL/ OTE button on keypad to turn LOCAL LED off.

c 0
o w
S g
L o
Q. X<
([@NIN

Notes:

4) The above information applies to a drive with factory default programming.
5) Do not connect "CC" to ground.
6) "Etrip if "S4" to "CC" is broken.
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TOSHIBA

Programming Examples:

Note: The drive will "kick out" of programming mode and return to the "output frequency" display whien
a parameter name is displayed for fourteen seconds after the previous parameter has been r
and written.

See the chart on page 7-7 for a list of all drive groups.

L 4
Programming Example 1 \%

Objective: Set ACCELERATION TIME #1 (RLL i) to 23.4 seconds.
We can change acceleration #1 in SETUP mode or in group FUNDAMENT

PARAMETERS #1 (L F).
Assume we change the acceleration time #1 in SETUP mode.

Step 1: Press S/P/M key and then R/W key to enter SETUP mode.

Step 2: The first parameter is ACCELERATION TIME #1 (RLL 1), Pr up or down key to
adjust the value to 23.4.

Step 3: Press the R/W key to write the new value to EEPRO

Blinding
To make the drive's many parameters more manage iba employs "blinded" parameters
and "blinded" groups. K

BLINDED PARAMETERS ga
ltem 13, STALL PROTECTION LEVEL #1 is‘an example of a "blinded" parameter. A

blinded parameter is identified in the pa rts (which start on page 8-1) by its gray
shading. A "blinded" parameter is pre @. rameter that has a shaded choice in the
Adjustment Range column like Item SFALL PROTECTION ENABLE #1 (5EL 1) . Item 13,

SEL 1), is visible to the programme em 12, (5L {) has the Option set to 0. Note how
Adjustment Range 1 is not shade indical
in this drive.

e this. There are many other blinded parameters

BLINDED GROUPS

Of the twenty groups avail i drive, ten are accessible when the drive is programmed with
factory defaults and ten inded. To adjust a parameter that is not in one of the visible groups,
that parameter's gr t first be added to the group list. This is done by turning "on" or "off"
the BLIND FUNCT%’ TION (oLnd) parameter located in group UTILITY
PARAMETERSL 45, is an always visible group.

Search Function g
When { AMETERS CHANGED FROM FACTORY DEFAULTY) is displayed and
pressed, the drive will flash Lr.{ and display any parameters that have been
lue different from the Toshiba factory set defaults. Press READ/WRITE to see
e parameter. The parameter can be modified with the up/down arrows.

AD/WRITE again resumes the drive's search.
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TOSHIBA

Programming Examples :

Preset Speed Example

The following example uses "S1" and "S2" terminals to access three preset speeds of 11.0 Hz
(close "S1"-"CC"), 55.0 Hz (close "S2"-"CC"), and 33.7 Hz (close "S1" and "S2" to "CC"). "F"-"CC"
and "ST"-"CC" must be made on the drive's terminal strip. This example assumes Input terminal 1

it {=1and Input terminal 2 {-Z = 2 prior to performing the following programming. 4
Group Parameter Value
UTILITY PARAMETERS Lr.iiE BLIND FUNCTION SELECTION ins 1
UTILITY PARAMETERS Lr.it FREQ SETTING PARAMETERS BLIND #1%5k 1
FREQ SETTING PARAMETERSL-.5F | PRESET SPEED SELECTION 5. 3
FREQ SETTING PARAMETERSL-.5F | PRESET SPEED MODE ACTIVATION . 0

FREQ SETTING PARAMETERSL-.5F | PRESET SPEED #1 FREQUENCY4: S 11
FREQ SETTING PARAMETERSL-.5F | PRESET SPEED #1 OPERATI SRR 0
FREQ SETTING PARAMETERSL-.5F | PRESET SPEED #2 FREQUENCYS&l 55
FREQ SETTING PARAMETERSLr.5F | PRESET SPEED #2 OPER Ll 0

FREQ SETTING PARAMETERSL-.5F | PRESET SPEED #3 FRE i 33.7

FREQ SETTING PARAMETERSL-.5F | PRESET SPEED #3 A 0

This example uses the "RX" terminal to trim a referen . a 4-20 mA input) +7/-5 Hz.

Trim Pot Example &\
e

Group ‘ Parameter Value

UTILITY PARAMETERS Lr.iic B ON SELECTION &ind 1
UTILITY PARAMETERS Lr.Li: F CK CONTROL PARAMETERS BLINRLFE | 1
UTILITY PARAMETERS Lr.Li: TTING PARAMETERS BLIND i 5F 1
FEEDBACK PARAMETERSr.Fh IDE CONTROL SELECTrd 3
FREQ SETTING PARAMETERSL.5F MINAL STANDARD OR ADJUSTABLE irrr | 1
FREQ SETTING PARAMETERSL.5E PUT REF SETTING POINT #1 /| 0%
FREQ SETTING PARAMETERSL: REF POINT #1 OUTPUT FREQUENCY F-F | 7 HZ
FREQ SETTING PARAMETERSL X INPUT REF SETTING POINT #2 P2 100 %
FREQ SETTING PARAMETERSIRS | RX REF POINT #2 OUTPUT FREQUENCY F-F¢Z -5 HZ

L

Motor Operated Pot (M or/Floating Point Control

The following progr [ ows a drive to emulate motor operated pot control. Momentarily
shorting "S1"-"CC" @es frequency reference. Momentarily shorting "S2"-"CC" decreases
frequency refer . entarily shorting "S3"-"CC" erases frequency reference. "F"-"CC" and
"ST"-"CC" mustbe e on the drive's terminal strip. This example assumes drive is defaulted to
i riapto the following programming is done.

c 0
o Q
24
S £
O g
o X
O uwl

Parameter Value

BLIND FUNCTION SELECTION ki r 1
UTILITY PARAMETERS ©Lr.iit FREQ SETTING PARAMETERS BLIND kl_5F 1
TE SELECT PARAMETERS:r.5k INPUT TERMINAL SELECTION - 1

ELECT PARAMETERS. .5k "S1" INPUT TERMINAL FUNCTION = 34

ELECT PARAMETERS. .5k "S2" INPUT TERMINAL FUNCTION s 35

T SELECT PARAMETERS:r.5k "S3" INPUT TERMINAL FUNCTION -3 36
EQ SETTING PARAMETERSL-.5F | FREQUENCY PRIORITY SELECTION #1 FI | 5
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Programming Examples (cont'd)

True Torque Control Programming

Although not required for variable torque applications, this drive can be programmed to utilize True
Torque Control (TTC), the benefits of which are slip compensation and high torque at low speed. In v

per hertz control (or across the line ), a typical AC induction motor will lose 3-5% of its RPM as it goes
from no load to full load; when operated in TTC mode, a motor will slow a maximum of 0.5% of base RPM
as it is loaded. Motors operated on volts per hertz drives cannot develop their rated torque when ope@ted

at low frequencies.. @
The drive divides the motor current it is providing into two components that are ninety& ut of

phase: the excitation current and the torque current. Excitation current is the part of thejtetal®current that
develops the magnetic field in the motor's core. The torque current is the current that do e useful
work. According to the Pythagorean theorem, (total current)? = (torque current)? + on current)?.
The drive calculates and controls these currents based on motor models to optimize ‘motor performance.

If a Toshiba/Houston motor is used, the drive will use an on-board motor @a generic motor is

used, the drive can be programmed to auto-tune. During auto tuning, the d derives a motor model by
applying a voltage to the motor and analyzing the resulting decay.

These parameters must be adjusted to use TTC witha T STON motor.
Group !‘ arameter Value

UTILITY PARAMETERS  Lr.iic BLIND TION SELECTION &ino

1
UTILITY PARAMETERS  Lr.iic MOTOR'RARAMETERS BLIND it 1
FUNDAMENTAL PARAMETERS #1.r.r K 6 'R FREQUENCY PATTERN': 5
MOTOR PARAMETERS: .k R OF MOTOR POLESI:F *
MOTOR PARAMETERS: .k TOR RATED CAPACITY L *
MOTOR PARAMETERS: .k TOR TYPE!L & *
MOTOR PARAMETERS: ./t OAD MOMENT OF INERTIA I i+ bl

The following parameters must be adj se TTC for a GENERIC motor.

Group * Parameter Value
UTILITY PARAMETERS L.l BLIND FUNCTION SELECTION Lo 1
UTILITY PARAMETERS 3L MOTOR PARAMETERS BLIND:L iz 1
FUNDAMENTAL PARAME& s VOLTS PER FREQUENCY PATTERN': 5
MOTOR PARAMETERS #iE NUMBER OF MOTOR POLES!:F *
MOTOR PARAMETERSR.iE MOTOR RATED CAPACITY!N: L *
MOTOR PARAMET i MOTOR TYPE!: & 2
MOTOR PARAMET b i MOTOR RATED VOLTAGHE:: .. *
MOTOR PAR ’% i MOTOR RATED FREQUENCN: & *
MOTOR PARAMETERS ./t MOTOR RATED RPMit.r *
MOTOR TERS i AUTO-TUNING ENABLE T kn Lk
MOTOR PA RS-k LOAD MOMENT OF INERTIA T iH ok
* Enter appropriate value from motor's nameplate. KW = 0.746 X HP.
** Enter "0" fofran EQPIII or "1" for a high efficiency motor.
> rive will auto tune the next time a run is initiated. This parameter is then reset to "0" by the drive’.
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Requesting Service
When requesting service, report the contents of the following problem information sheet. O
Problem Information Sheet O

ltem ¢
Customer's name

Refer to Person in charge
Address
Telephone No.

Drive Model No.

spec. Serial No.
Test No.

Delivery date

Time in service

Date when problem arose

Use
Motor rating Poles, Hp, Hz.
Made by Toshiba? > nother company?
New? Number of units? "\
Alternate? Continuous?
Status of Indoor? Qutdoor? Temperature range?
Use Ambient Humidity:
condition Dust composition and size:
Presence of salt and extentef corresion from It:
Vibrations, in micrometers:
Power
source
hours after motor had been started. Motor has
Phenome- | State of
non motor when urred when motor was started?
problem was | am occurred during acceleration?
found oblem occurred during deceleration?

em occurred while motor was not running?

time? Problem occurred times in the past.
roblem occurs sometimes?

roblem occurs every time motor is operated?

When did problem first occur?
Indicate LED Message:

Frequency
of proble

°
3 o

<
8o
= Q@
rire)
L S
o O

=
l_

Té mporary’ diagnosis and corrective action:

te defective product shipped: To:
adline for repairs:

Only qualified personnel should be allowed to service this equipment.
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TOSHIBA

Parts Service Life
In order to obtain the best performance and to get the maximum service life from the drive it O
is necessary to perform timely maintenance repairs on some parts of the system even thoug
the equipment may still be functioning with no apparent problems. b

Use the following service life chart as a guide for major part periodic replacement when the

equipment is used in a standard installation service environment. °*
Service Life Replacement Chart 5@

Part Name Service Life Remarks

Large capacity 5 Years To be electrified semi

electrolytic capacitor case of long te
Cooling Fan 26000 Hours Int
(include

Contact relays 500,000 operations

Connectors 100 operations in in case of failure.

KS
R
. (Sb
&
O
&

L 4
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TOSHIBA

Troubleshooting

If the drive faults, the following questions may help to pinpoint the reason for the trip: O
1. Does the drive trip when accelerating, running, decelerating, or when not running ?

2. Can the drive make it to commanded frequency ?

3. Does the drive trip without the motor attached ?
4. Does drive trip with an unloaded motor ?

L 4
Drive data at the time of trip is saved in the monitor and can be read until the trip is cleared¢Before
clearing the trip, make a note of this information. A history of past faults can be viewed,by sing the
MON button and then the down arrow until PAST FAULTs are displayed. Some trips a e result of

improper programming; resetting the drive to factory settings may be a solution (se STANDARD
SETTING MODE SELECTION 4F).

How to clear a fault
1. Cycling power

2. Pressing the STOP/RESET button twice
3. Closing "RES"-"CC" on the terminal strip (with default drive programmi

n
Y% wer up with the fault display,
s, reset can occur only after a

1i’No cooling time for reset is

If tem 191, FAULT TRIP SAVING krLL is setto option "1", th
but the fault monitor and any fault contacts will be reset. On OVE
cooling time; see explanation for ltem 14, OVERLOAD SEL
required when power is cycled.

RETRY \

See Items 172, RETRY SELECTION rir4 and Iltem 173, RETRY TIME SETTING r:: to program

drive to automatically attempt to reset faults. Drive will’di =4 "flashing" during retries. See
page 9-14 for a list of faults to retry. Retry will n neti tem 172, -:r4 is setto "1" (on).
The keypad, control board (with phone jack), rminal strip board are common to all drive

ratings. If a board or keypad is suspect, ex ith a known good board/keypad to verify.

Drive Fault Displays and Explanations

OVERCURRENT (ACCEL)IL { or D€ OV URRENT (ACC)IL F
Cause: Drive current exfegd 0% of its rated FLA (190% above 100 HP).
Comments: Check for ase short. ACCELERATION TIME HRLL {or RLLZ may be
too small. VOLTAG %Tuu tor kD may be too high. Is motor/machine jammed? Is
mechanical brake e hile drive is running? If drive is starting into a rotating motor, see
Item 176, AUTO- 5

TARTH-%: . If there is a contactor between motor and drive, wire so
that contactor ch
accel time wit

es state only when drive is outputting 0.0 Hz. Drive will automatically adjust
, ACC/DEC PATTERN #1 Sl . ! setto option "1".
OVERCURRE I for DC OVERCURRENT (DEC)LLZF
Cauge: Dri rent exceeded 145% of its rated FLA.

- Gheck for phase-phase short. DECELERATION TIME dEL {or 402 may be too
. r/machine jammed? Is mechanical brake engaged while drive is running? Adding
appropriate braking resistor across "PA" and "PB" terminals may solve problem (see page 9-20).
Drive will automatically adjust decel time with Item 30, ACC/DEC PATTERN #1 5L . ! option
set to#'1".

°
3 o

<
8o
= Q@
rire)
L S
o O

=
l_

@) RRENT (RUN) [ Jor DC OVERCURRENT (RUN)IL 7
ause: Drive current exceeded 145% of its rated FLA.
Comments: Check for phase-phase short. Is motor/machine jammed? Is mechanical brake
engaged while drive is running? Adding appropriate dynamic braking resistor across "PA" and
"PB" terminals may solve problem (see page 9-20). If there are severe load fluctuations, adding
mechanical dampening or an output line reactor may help to electrically dampen.
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Drive Fault Displays and Explanations (cont'd)
U-PHASE SHORT-CIRCUIT LA i or V PHASE SHORT-CIRCUIT LR or W PHASE O

SHORT-CIRCUIT TILR4
Cause: Drive detected short-circuit in transistor.
Comments: Replace transistor. Contact your Toshiba distributor for authorized repair.

LOAD-END OVERCURRENT L.
Cause: Drive detected short-circuit on output.

L 4
Comments: Check for phase-phase short. Meg motor/leads with leads disc e%
drive . Remove any power factor correction caps on motor. See Iltem 169, O?J& RT-

CIRCUIT DETECTION SELECT. @
OVERVOLTAGE (ACCEL) iF | or OVERVOLTAGE (RUN) 1L P4

Cause: Bus exceeded 393 VDC (230 volt drive),or 787 VDC (460 voIt@
Comments: Incoming AC may have gone high or spiked (verify wit ,320, 321, or 322
set to option "16"); a line reactor or a lower tap on transformer m e otor may be
mechanically forced to run faster than drive is commanding; install ropriate dynamic braking
resistor (see page 9-20). On eccentric cyclic loads like presse$§ o jacks, contact your
Toshiba distributor for special programming instructions that e a DBR unnecessary.

OVERVOLTAGE (DEC) ILF¢d
Cause: Bus exceeded 393 VDC (230 volt drive),or, 7 60 volt drive).
Comments: Incoming AC may have gone high or % rify with Item 319 set to option "16");

2, DECELERATION TIME #1 Lir:Z

a line reactor or a lower tap on transformer may help

may be too short. Drive will automatically chan el time with Item 31, ACC/DEC PATTERN
ADJUST LOW =L option set to "1". Make sdire 64, OVERVOLTAGE STALL
PROTECTIONLFS is set to option "0".

is commanding (due to large load ine ch

braking resistor (see page 9-20). On

your Toshiba distributor for special&

INVERTER OVERLOADLL. i

Pl By
0 e mechanically forced to run faster than drive
cal couplings); install appropriate dynamic
ric cyclic loads like presses or pump jacks, contact
ing instructions that may make a DBR unnecessary.

Cause: Drive exceeded 100% d current for too long of a time.
Comments: This trip indicates thatithe drive output exceeded its rated current for specific
amounts of time. For ex I ives can output 110% of their rated current for 60 seconds, and

150% for 0.5 seconds. If@s C Injection, Item 166, DC INJECTION CURRENT dkl or Item
167 DC INJECTION,T, doc they may be too large. If Item 98, PWM CARRIER FREQUENCY
LF is greater than 8 arrier frequencies less than 8 KHz. Programming Item 14, OVER
LOAD SELECTION LI "t option"1" or "3" (soft stall on) makes the drive reduce output
frequency/voltage'to shed load (works best on variable torque applications). Motor or load

ed. Enabling True Torque Control (see page 10-7) may reduce drive's

bearings may,
current Qutp Ive the problem. Make sure that drive is seeing voltage on all three input
phase N e undersized.

Causes is in danger of overheating because it drew too much current for too long of a time,
as determined by the drive.
Comments: See page 8-14. Check Items 178, 179, 180, and 181. If trip occurred at a low
frequéncy, the setting of Item 179, OVERLOAD REDUCTION START FREQUENGY F is probably
critical. Motor overload protection can be turned off by placing a "2" or "3" in Item 181. Check

lue in Item 180, MOTOR 110% OVERLOAD TIME LIMIT TLk.
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Drive Fault Displays and Explanations (cont'd)

Comments: Check ohm value connected to "PA" and "PB" terminals (see page 9-20 for mini
ohm values). If using multiple resistors, make sure parallel-series combination is wired correctly.
Check IGBT7. Check DC bus fuse for continuity; if open, check output transistors. Consult your

DBR OVERCURRENTLL - O
Cause: IGBT7 (dynamic braking transistor) is damaged @
m

Toshiba distributor for authorized service. @
DBR OVERLOADLr %

Cause: Dynamic braking resistor is in danger of overheating (as determined by'dsive

Comments: Check that the values entered into Item 162, BRAKING RESIS UE Par and

ltem 163, BRAKING RESISTOR CAPACITY FalF are correct.

OVERHEAT [H
Cause: Drive's heatsink exceeded 90°C.
Comments: Check drive's muffin fans (if any). Clear heatsinks of anythi locking airflow.

The enclosure that the drive is installed in may be too small or the ay be to many heat sources
in the same enclosure. Drive may not have been properly size ating altitude. Thermistor
on heatsink may be bad.

EMERGENCY OFF
Cause: Drive received one of the following ESTOP ¢

1. Drive was receiving STOP/RUN command via tm

was pressed.
2. One of the drive's input terminal's function is s "10" (see Item codes 0-56 and page 9-11),
and terminal is being opened/closed to com

rip when STOP button on keypad

EEPROM WRITE FAILURE or EEPROM RE LU EEF I, EEFS
Cause: EEPROM was unable to rea o peripherals.
Comments: Check for miswiring that m e causing noise (such as "CC" connected to ground,
an external 10 volt source connecN etc.) Control board may need to be replaced.

See picture of board on page 5-2@

RAM ERRORor ROM ERROR  Errif trr)
Comments: Check for misw that may be causing noise (such as "CC" connected to ground,
an external 10 volt sourc N ed to "PP" etc.). Replace control board. See picture of board
on page 5-2. K

XN

OPTION ROM ERROR £
Comments: Check for miswiring that may be causing noise (such as "CC" connected to ground,
e connected to "PP" etc.). If drive is energized with option ROM installed

an external 10
and is Ia& without option ROM installed, this fault will appear. Reset in normal fashion.

CPU ERRO :
Co . If,option ROM or option board is installed or removed when drive is powered, this
fault appear. Reset like any fault. Check for miswiring that may be causing noise (such as

"CC" connected to ground, an external 10 volt source connected to "PP" etc.). If the CPU is truly
damaged, the fault will not reset and replacement of the control board is necessary. See picture
of confrol board on page 5-2.

°
3 o

<
8o
= Q@
rire)
L S
o O

=
l_

C NICATION ERRORErr5
ause: RS232 or RS485 timer did not respond
Comments: Check wiring to RS232 or RS485 ports. Check setting of Item 286,
COMMUNICATION SELECTIONF: (should be option "1" for RS485). Check jumpers J1, J2,
and J3 on RS485 option board (see RS485 Communications Option Manual). Cable may be
broken.
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Drive Fault Displays and Explanations (cont'd)

OPTION PCB ERROR ErrE O
t

Comments: If drive is energized with an option board installed and is later energized withou
the board installed, this fault will appear. Check connectors between control board and optio

board. Check settings of Item 99, FREQUENCY PRIORITY SELECTION #1 FL {, Item 100,

FREQUENCY PRIORITY SELECTION #2 FLZ, and Iltem 286, COMMUNICATION

SELECTION [IiFt. Use stand-offs to secure board. L 4
LOW CURRENT TRIP L %/

Cause: The drive's output current went below the current value entered in ltem ,

CURRENT DETECT LEVEL LLFL for at least the amount of time entered j 7, LOW

CURRENT DETECTION TIME LLFE. @
UNDERVOLTAGE TRIP L7 |

Cause: The drive's DC bus voltage went below 217 VDC (230 V E3), 0 DC (460 V E3),

for at least the time entered in Item 185, UNDERVOLTAGE DETE HFE.

Comments: ltem 184, UNDERVOLTAGE TRIP SELECTION 1iF5i, turns the ability to

REGENERATION POWER RIDE-THROUGH! .. and adjusting 175, REGENERATION
RIDE-THROUGH TIME 1i.l: may keep bus up during n if there is sufficient regen
energy from the load.

undervoltage trip on/off. On models 2080-2110 and 4080-427

OVERTORQUE TRIP [t
Cause: The drive's torque current went above the @ur alue programmed in Item 190,
OVERTORQUE TRIP LEVEL:L. The drive can%zgrammed to torque current limit; contact
your Toshiba distributor and request the torq i lication guideline.

EARTH FAULT (SOFT) or EARTH FAULT (HAR
Cause: Drive detected some current4e,graund. Depending on rating, drive senses ground fault via

ZCT (hard fault) or HCT (soft fault):
Comments: With leads disconnect drive, meg motor and leads. Look for any moisture that

may provide current path to grou sure that control wiring is separated from power wiring.
Adding noise supressors on coil ers on same line as drive may snub noise picked up by
ZCT. RF/EMII filter may help ise generated by SCR rectifiers in the vicinity. Make sure

drive chassis and motorﬁKLl
AUTO-TUNING ERROR £k

Cause: Motor's phy% cteristics are not within the window of allowable values for modeling.

Comments: Try a differe ertia setting in ltem 353, LOAD MOMENT OF INERTIA Tt iH.

Motor must be at rest to perform auto-tuning. Motor must be one HP size within the drive's HP

size. Auto-tuni done with motor at full-load temperature (if temperature is very cold,
auto-tune err ppear).

GATE ARR LTy crri
Commejits: Replace control board.

CURRENT DET ERRORErF

Comments: Occurs when drive is stopped but CPU detects current flowing. This fault could be
caused by plugging in RS232 cable with drive powered (resulting in damage to control board).
Adding a RF/EMI filter may remove noise spikes from nearby SCR rectifiers. If the control board
is damaged, the drive must be serviced.
PEFORM ERROR E:4F

Cause: Control board is not configured to drive's rating.

Comments: Enter option "7" into ltem 310, STANDARD SETTING MODE SELECTION t4F.
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Drive Warning Displays and Explanations
DAMPER TRIP dRIF < )

Cause: Damper function is selected (one input terminal is assigned to 56 and one output O
terminal is assigned to 64). Every time a run command is issued, the output terminal will output

a signal to open damper. Then waiting for the damper open full signal from the input terminal.

After getting the damper open full signal from the input terminal, the motor will start to run. If¢he
damper is closed while the motor is running, go damper trip.

Comments: Check the input damper status signal. \%

IV ANALOG INPUT LOSS TRIP LI5S
Cause: L1 {5 =3 and IV input voltage is less than 1 volt.

413 VDC (460 volt drive), for at least the time entered in Item 184, DERVOLTAGE DETECT

TIME  LFE.
Comments: ltem 164, UNDERVOLTAGE TRIP SELEC N@ability to undervoltage trip
on/off.
CONTROL POWER LOWFLFF
on

Control Power low warning voltage levels are sen\ bus and are set slightly less than

DC BUS UNDERVOLTAGE [liFFlevels. \

OVERLOAD .
A flashing overcurrent display means that the'd @ outputting more than 110% of its rated
current. If Item 14, OVERLOAD SELE ONZ“hifis set to "1" or "3" (soft stall on), the drive's
output frequency will automatically décrease in an effort to reduce current. See suggestions for

remedying an inverter overload tri
319-322) to "10" will give an indicatio

Comments: Check IV input voltage.
DC BUS UNDERVOLTAGE IFF Q
Cause: The drive's DC bus voltage went below approximately 2147@ volt drive), or

11-4. Setting one of the monitor's functions (Items

OW close a drive is to tripping.

OVERCURRENTL
A flashing overcurrent display'me at the drive is stalling. (Stall level is set by Item 13,
STALL PROTECTION QJN\IT EVEL 5EL {). The drive's output frequency will automatically

decrease.

OVERVOLTAGE 7 x&
A flashing overvol y means that the drive's DC bus has exceeded 360 VDC (230 volt
drive), or 720 VDC\(460\volt drive).

OVERHEAT H
A flashi display means that the drive's heat sink temperature has exceeded 84°C.
Display diss ars when heatsink temperature reaches 80°C.

COMM &
A flashingi€omm display means that the drive has momentarily lost communications. Display will
clear when follower receives valid reference. Cycling power or reinitializing drive will clear warning.

L 4

°
3 o

<
8o
= Q@
rire)
L S
o O

=
l_
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Drive Input and Output Terminal Information Decoding

Input terminal information
The eleven input terminals correspond to the following bits.

'A' group (input terminals 1 to 5)

.

(

(
Always | (OFF) \@
Input terminal 5 (S4)
Input terminal 4 (S3) i whe

Input terminal 3 (S2) « when

Input terminal 2 (S1) | ( r lank)
Input terminal 1 (R) b

'B' group (input terminals 6 to 11)

v

| |— Inpu 10 (S7)
Input t [ 10 (S6) | when ON
t inal 9 (S5)
ut terminal 8 (ST) ' when OFF
\ tterminal 7 (RES)| (UPPer half blank)
@ put terminal 6 (F)

- O
Output terminal information \
(Including status dixolli g fan and main contactor for initial charging circuit)

The four output te
cooling fan and mai

rrespond to the following bits. The operating status of the
contactor for the initial charging circuit are also displayed.

(
| |— Cooling fan ON/OFF status
Main contactor for initial charging circuit status

N
o (
‘ (
@ Output terminal 3 (FL) . when OFF
Output terminal 2 (LOW)

Output terminal 4 (OUT) ! when ON
(upper half blank)
Output terminal 1 (RCH)

Note:
Output terminal 4 (OUT): Option PCB

11-8
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Basic Dimensions

4 Y4
2-"K" DIA. -
| . | 2-"K" DIA.
(o (‘)ij ( o ({Hii
. o = = =
4.50 ===
INEMATAAEAT u ; ===
- 0000y EE
< =2 =EE
ol =
QL -]
DIE|A ~
G
0 I
. . ===
2 L ===
H B C ‘
25 :
. c
2-SLOT "J" DIA. 25 |
= = 2-SLOT "J" DIA.
FIGURE 1 FIGURE 2
. J
DIME in inches(millimeters)
MODEL FIG A B /' D E E G H J K
VT130E3U2035 | 1 | 13.13(334) | 8.67(220) 12.10(307) | 12.43(316) | 7.31(186) | 8.08(205) | 4.34(110)| .28(7) | .28(7)
VT130E3U2055 | 1 | 13.13(334) | 8.67(290) ) [12.10(307) | 12.43(316) [ 7.31(186) | 8.08(205) | 4.34(110)] .28(7) | .28(7)
VT130E3U2080 | 1 [ 17.84(453) 16.72(425) | 17.25(438) | 8.87(225) | 12.05(306)| 5.11(130)] .28(7) | .28(7)
VT130E3U2110 | 1 | 17.84(453) 2 S 16.72(425) | 17.25(438) | 8.87(225) | 12.05(306)| 5.11(130)| .28(7) | .28(7)
VT130E3U2160 | 1 | 17.84(453) | 10. 92(227) |16.72(425) | 17.25(438) | 8.87(225) | 12.05(306)| 5.11(130)| .28(7) | .28(7)
VT130E3U2220 | 1 | 21.50(546) 19.78(502) | 20.63(524) | 12.13(308) | 10.68(271)| 7.96(202)|.44(11)|.44(11)
VT130E3U2270 | 1 | 21.50(546) 10.50(267) | 19.78(502) | 20.63(524) | 12.13(308) | 10.68(271)| 7.96(202)|.44(11)| .44(11)
VT130E3U2330 | 1 10.50(267) | 19.78(502) | 20.63(524) | 12.13(308) | 10.68(271)| 7.96(202)|.44(11)| .44(11)
VT130E3U2400 | 2 13.56(344) | 29.56(751) | 31.34(796) | 12.63(321) [ 20.52(521)| 9.63(245)|.63(16)| .63(16)
VT130E3U2500 | 2 13.56(344) | 29.56(751) | 31.34(796) | 12.63(321) [ 20.52(521)| 9.63(245)|.63(16)| .63(16)
VT130E3U2600 | 2 13.56(344) | 33.56(852) | 35.34(898) | 12.63(321) | 22.52(572)| 9.63(245)|.63(16)| .63(16)
VT130E3U4055 | 1 8.67(220) | 7.92(201) |13.53(344) | 14.06(357) | 7.31(186) | 9.56(243) | 4.34(110)| .28(7) | .28(7)
VT130E3U4080 | 1 8.67(220) | 7.92(201) |13.53(344) | 14.06(357) | 7.31(186) | 9.56(243) | 4.34(110)| .28(7) | .28(7)
VT130E3U4110 | 1 8.67(220) | 7.92(201) |13.53(344) | 14.06(357) | 7.31(186) | 9.56(243) | 4.34(110)| .28(7) | .28(7)
VT130E3U4160 | 1 [ 17.84453) | 10.22(260) | 8.92(227) | 16.72(425) | 17.25(438) | 8.87(225) |12.05(306)| 5.11(130)| .28(7) | .28(7)
VT130E3U4220 | 1 | 17.84(453) | 10.22(260) | 8.92(227) | 16.72(425) | 17.25(438)| 8.87(225) [12.05(306)| 5.11(130)| .28(7) | .28(7)
1 |718.63(473) | 15.41(391) | 10.50(267) | 17.28(439) | 17.94(456) | 12.13(308) | 8.46(215) | 7.96(202)].38(10)[.38(10)
1 | 18.63(473) | 15.41(391) | 10.50(267) [ 17.28(439) | 17.94(456) | 12.13(308) | 8.46(215) | 7.96(202)|.38(10)| .38(10) =
1 | 21.50(546) | 15.41(391) | 10.50(267) | 19.78(502) | 20.63(524) | 12.13(308) | 10.68(271)| 7.96(202)|.44(11)| .44(11) S
1 | 21.50(546) | 15.41(391) | 10.50(267) [ 19.78(502) | 20.63(524) | 12.13(308) | 10.68(271)| 7.96(202)[.44(11)| .44(11) &
=
2 | 32.50(826) | 19.25(489) | 13.56(344) [ 29.56(751) | 31.34(796) | 12.63(321) | 20.52(521)| 9.63(245)|.63(16)| .63(16) a
2 | 32.50(826) | 19.25(489) [13.56(344) | 29.56(751) | 31.34(796) | 12.63(321) | 20.52(521)| 9.63(245)|.63(16)|.63(16)
2 | 32.50(826) | 19.25(489) |13.56(344) | 29.56(751) | 31.34(796) | 12.63(321) | 20.52(521)| 9.63(245)|.63(16)|.63(16)
2 | 36.50(927) | 19.25(489) | 13.56(344) [ 33.56(852) | 35.34(898) | 12.63(321) | 22.52(572)| 9.63(245)[.63(16)|.63(16)
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Basic Dimensions

TOSHIBA
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B < C \
25 ‘
2-SLOT "J" DIA.
FIGURE 3 ®
.
in inches(millimeters)
MODEL FIG A B D E F G H J K
VT130E3U6060 | 3 18.75(476) | 14.38(36 17.13(435) | 18.09(459) |11.25(286) | 10.34(263) | 7.87(200) |.38(10)| .38(10)
VT130E3U6120 | 3 | 20.75(527) 19.13(486) | 20.09(510) |11.25(286) | 10.84(275) | 7.87(200)[.38(10)| .38(10)
VT130E3U6160 | 3 [ 23.63(600) 0(292)| 21.63(549) | 22.75(578) |14.25(362) [ 14.84(377) [ 9.38(238)|.50(13)[.50(13)
VT130E3U6220 | 3 [ 23.63(600) | 1 21.63(549) | 22.75(578) |14.25(362) | 14.84(377) | 9.38(238)[.50(13)| .50(13)
VT130E3U6270 | 3 [ 23.63(600) 21.63(549) | 22.75(578) |14.25(362) | 14.84(377) | 9.38(238)|.50(13)| .50(13)
VT130E3U6330 | 3 [ 36.50(927) 13. 56(344) 33.88(861) | 35.34(898) |12.63(321) | 21.49(546) | 9.13(232)|.63(16)| .63(16)
VT130E3U6400 | 3 [ 36.50(927) 13.56(344)| 33.88(861) | 35.34(898) | 12.63(321) | 21.49(546) | 9.13(232)|.63(16)| .63(16)
VT130E3U6500 | 3 13.56(344)| 33.88(861) | 35.34(898) | 12.63(321) | 21.49(546) | 9.13(232)|.63(16)| .63(16)
VT130E3U6600 | 3 13.56(344)| 33.88(861) | 35.34(898) | 12.63(321) | 21.49(546) | 9.13(232)|.63(16)| .63(16)
VT130E3U6750 | 3 13.56(344)| 33.88(861) | 35.34(898) |12.63(321) | 21.49(546) | 9.13(232)|.63(16)| .63(16)
VT130E3U610K | 3 8) | 19.25(489) [ 13.16(334)[ 54.16(1376)[ 55.81(1418) [ 12.63(321) | 26.95(685) [ 9.62(244)[.69(18)| .69(18)
VT130E3U612K | 3 ) | 19.25(489) [ 13.16(334) 54.16(1376)[ 55.81(1418) [ 12.63(321) | 26.95(685) | 9.62(244) [.69(18)[ .69(18)
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Shipping Weights
E3 Shipping Weight E3 Shipping Weight O

Model| Pounds Kg Model | Pounds Kg

2035 17 7.7 4055 22 10.0

2055 18 8.2 4080 22 10.0

2080 26 11.8 4110 22 10.0

2110 | 28 12.7 | 4160 | 30 13.6 *

2160 29 13.2 4220 30 13.6

2220 67 30.4 4270 55 24.9
2270 70 31.8 4330 58 26.4

2330 72 32.7 4400 72 32.7 \
2400 | 176 798 | 4500 | 75 34.0
2500 | 180 81.6 | 4600 | 183 83.0 0

2600 200 90.7 4750 186 84.4

6060 | 20 9 410K | 190  86.2
6120 | 61 28 | 412k | 210 953
6160 | 65 30

6220 | 67 31

6270 | 110 50

6330 | 110 50

6400 | 111 51

6500 | 190 86

6600 | 196 89 \
6750 | 200 91

610K | 302 137

612K | 304 138
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INDEX
A
Acc/dec #1/#2 selection .........ccccevvveiieeiinennnnn, ot eee s e e e e 8-4,9-6
Acc/dec #1/#2 switching frequency ................... et 8-3,9-
Acc/dec complete detection bandwidth............... L e 8-6,9-
Acc/dec pattern #1, #2  ...cccooeeiiieie e, i, B 8-2,8-3,9-4,9-5
Acc/dec pattern adjustment amounts (high)........ e 8-2,9-4
Acc/dec pattern adjustment amounts (low) ......... L e 8-2,9-
Acc/dec time units selection ...........cccceevcevernnnnn. e PR OPIURRRY o 3,9-35
Acceleration time #1, #2 .....cccevvveevieesieenie e L, AL e 841,8-2y8-3,9-1,9-4,9-5
Adjustment range (PAramMEeLtEIS) ......cceeeeeerrieiriiiiee e rreereeeeeeease s s s s ssassnnsrnrre e rrrerreeeeees \ -1to 8-37
AFLEr SAIES SEIVICE i e
Alarm setting for cumulative run timer ................
AM terminal function selection ............cccccoeeevnee.
AM/FM adjustment parameters .........cccccceeeeeeenne
Ammeter adjustment ...,
AM/FM adjustment parameters blind ..................
AMPACILY e ————————
Analog inputfilter .., i
Analog meter adjuStMmENt ..........cooiiiiiie e
Auto-restart s
AULO-tUNING e
B
Bandwidth Acc/Dec detection ..........cccevvcuveeeeenne or
Bandwidth of jump frequency #1 thru #3.............. aF
Base frequency #1, #2 ..., L
Base frequency voltage selection
Basic operation e
Baudrates
Bearing considerations ...........cccccceeieiinnd
Bias/Gain adjustments .........cccceeeiiiiniiinnenns r
BIN input point #1, #2 output frequency ...4.. ... s T
BIN input reference point #1, #2 T e ——— 8-9,9-18
BIN input selection ...l B LM e 8-9,9-18
Blind function Selection ...l v DL it 8-34,9-36
Blind/unblind function parameter \ ............................................................................. 8-34, 9-36,9-37
c Q
Capacitors (PF) precautionsN ............................................................................................ 2-2
Capacity Of MOLOr FatiNG .. e e o e e e e e e e e e e e e e s e e s s e e e s e e b e rrenereeeeeeaeaanns 8-35
Carrier frequency B B e 3-2,8-7,9-16
Catch spinning motor o e 8-14,9-22
CEC requireme @ .......................................................................................................... 4-7
Circuit board (CONTFAL) ... .o e e e e e e e e e e rrareeaa 5-2
Circuit boar A e 5-1
Circuit bre 1 2 ) U R 4-6
(O T T =T g ot T OO TPPPPI 2-1
(L0 =] 181 (0] o S EPPRRPSRT 8-13
Codes (input and output terminal iNformation) ...........ccuueieiiiiieee e 11-8
(@0 Te [T (C=To U1 = o] ) SRS 2-1
11 1S3 0 =) S 3-3
d mode selection ........c.cccceeveeevneiinene L OSSR 8-31,9-33
ercial power/inverter output ...................... T RO 8-6,9-9
ommunication parameters........ccccccvveeveeeeeeennnnn U et 8-24 to 8-28
L= L Lo I Y1 1 o ) 2-3
oY T T=Ted T gl 1=V | ir= U 1RSSR 4-1to0 4-5




TOSHIBA

INDEX (cont'd)

Communication parameters blind ....................... T P 8-34,9-

C (con't)
Continue mode for speeds #1 thru #15................ T = R e 8-19 to 8-
| !6 ,

Communication selection ...........ccoccveveeeviiiieeeeenne
(070] a1 1 (o] K325 (=2 11 PEEEER
Cooling fan control selection ...........cccccceeveviinnns F
L@ o] 113 To 1 14111 0o o NSO
Cooling tower applications parameters blind.......
CPRU version e
Cumulative run timer alarm setting .....................
Current level of stall protection ..............cccccvvvnne
Current units selection ........ccccccvevviieeniinennnnnn, e P URIPRRRT, 3 .... 8-33,9-35
D
Damper fUNCLON e
Data bits (NUMDEI) oo -
DC injection braking current ............ccccccvvvvnennnnn.
DC injection braking start frequency ...................
DCinjectiontime .,
Deceleration time #1, #2 .........cccvveveeiiiiineeeneinn,
Delay time FL output  .....oooviiiiiieieeeeeeee e,
Delay time LOW output .........cccocvvvviviiiiiieeeeeeenn,
Delay time OUT output ........coocecvvviriiniieeeeeeeeenn,
Delay time RCH output ..........ooooeivviiiiiieeeeeeen,
Detection bandwidth ACC/DEC .........ccvvveviiiiiiiiiiieeeein
Detection level for low current .........cccoocvveeeeennne
Detection time for low current .........ccccooevveeeeennne .
Detection time for undervoltage ....................... R O
Differentialgain =~ ... @ ................................................................ 8-22,9-27
Dimensions Y AT PP PP PP POTU PP PRRPPPR 12-1to 12-2
DIP switch SW1 s . TP PP PP PP 5-2
Direction selection ..o R o 9-4,8-36,9-6,9-39
Display e e 6-1,6-2
Disposal A U 1-1
Drive continuation mode (speedgl - @ T =S e 8-19,8-20,8-21,9-26
Drive time (speed #1 - #15) .......... ot B FRLER 8-19,8-20,8-21,9-26
Drooping control ...k \ ............ Lt TSRO 8-22,9-28
Drooping control amount ... %&.... W .eeeeeeeeeeennn. L ST 8-22,9-28
Dynamic braking resistor capacCity..a................... P e 8-13,9-20
Dynamic braking resistor yalue 4.............cccc.eee.... = USRI 8-13,9-20
Dynamic braking selectionWu...4......ccccovvvvveennnnn. = T O USRROPRRRRPTI 8-13,9-20
E
EEPROM versioMy, W d e L 8-33,9-34
Electronic th pratection level #1, #2 ........... EHF L, EHr D 8-1,8-3,8-14,9-2,9-5,9-22
B Ergen Oy 0l e et aan 7-14
Emergency jection time............oceeees et TR 8-13,9-21
Emergency stop (o3 110] o IR E T e 8-13,9-21
[ o o =P PTPPRRR 12-1
End frequenc‘ ..................................... o et 8-7,9-15
LSS TST= o = 11-3,7-19
ST o] o] aT=Tod 1o ] o IR PSURTTRPPRPN 10-1to 10-4
B o] o To =221 T [FS SRR 10-5to 10-7
Lo g aTo] (o g oToT= 1 Vo] | r= T = SR 4-8
CItALION CUITEINT oo ettt et et e e e e e e e e e s e s e bbb e e e e e e e et e e e e e eeaaeanenaan 10-7
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INDEX (cont'd)

F
L (T a1 = LI 0T o3 1T o R 8-5, 9-7 O

Factory Settings (PAramMELEIS) ....uuiiii e e e e e e e e et e e et e e e e e e e e e e e s e s e e s e aeerneeeeeees 8-1to 8:32
Fan application parameters micro...................... i e 7-7,8-2
Fan applications parameters blind ..................... T e 8-34,9-37
L= LU ] L] T T o PSSR 11-3
L= LU =Y d 1= U =11 ] £ SRS 11-
Faulttripsaving e, 5,9-23
Feedback control parameters blind..................... ...078-34,9-36
Feedback control selection ...........ccccoecviveernnen. .[8-22,9-27
Feedback input signal Selection ..............cccccvvies FE A ceviiiiisccviiinieeeereeeeeeeee e e e e e diees .0 8-22,9-27
Feedback parameters .........ccccccvviviiiiineeneeeenn, L ..8-22 10 8-23
Fire speed (preset frequency speed 1) ............... Foio

FM terminal function selection .............cccccevevnree FIs

Forward/reverse e -

Forward/reverse DC injection priority control ...... Jale

FreqUENCY QCCUTACY  .eviiiiireeiiieeeeiieeeentieeessneeeesneeeesneeeeenneeeesneeeeennees

Frequency command value Setting ..........c.oooeevviiviiiiiiiiiieeeie e

Frequency display resolution ..............cccccvvvveneen.

Frequency meter adjustment .........ccccccvveveeeeeeennn.

Frequency point #1, #2 ........cccceevecivviieieeeeeeeeen,

Frequency priority selection #1-#2 ...........ccc.vuee...

Frequency rating of motor...........cccccvvvvieveeneeenn.

Frequency setting mode selection ......................

Frequency setting parameters .........cccceeevveernneen.

Frequency setting parameters blind....................

Frequency setting resolution .........ccccccceeveeee...

Frequency units multiplication factor .............

Function selection FL output...........cccvvvvvvepuens

Function selection LOW output.....................s

Function selection OUT output .................

Function selection RCH output ...............A...

Functions (key) .l

Fundamental parameter #1 or #%sel

Fundamental parameters #1......... . L.

Fundamental parameters #2...... \ ............ T RO RRRS 8-3
Fundamental parameters #2bind%..................... L T e 8-34,9-36
Fwd/Rev DC injection priority, COMLIQI .. .........uiiiiiiiiiii e 8-13,9-21
G

Grounding D /S 4-8

(] o 18] 1 (R R UP 7-7

H

Hold time FLOUPUL Wy oovveeieecieeciie e ] RO URURR 8-6, 9-9
Hold time LOW QUtPULy  .oooovveeeeiieee e I e 8-5, 9-8
Hold time OUTRUIRUL  ......ccoeviveeeie e L e 8-6,9-9
Hold time RCH OUtPUt  ....ooevieveieecee e T et 8-5, 9-8
L [0 T L YA (=] = LAY SRS RURR 3-3
Hysteresis of gun frequency ..., o e OSSR 8-3,9-15
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INDEX (cont'd)

I
Incoming power/inverter switching frequency ..... T SO 8-6,9-9
Industrial appliCation PArAMELETS ......uvuiiiiiiiiiiei e e e e e e e e s e s eerrereaaeaeeaeaaans 7-7,8-
Industrial applications parameters selection ....... L ettt —————— 8-1,8-31,9-2]
Injection braking start frequency .........cccccceeeeenn. T e 8-13,9-20
Input filter (@nalog) ..o,
Input selection for binary iNput ..........cccceveveeeennnn. u
Input selection for PG input ........cccccvvvveivveneeennnn.
Input selection for terminal IV ......ccccccvvvveeeennnnnn. '
Input selection for terminal RR ..........ccvvvvveieeeennn.
Input selection for terminal RX ........cccccvvvveeeeeennn.
INPUL SIgNAIS/IMPETANCE ....ceeeeeeeeee e e e e eeeeee o
Inputterminal 0 - 11 ..o
Input terminal 5 — 7 response time ......................
Input terminal R, S1 - S7 response time .............
Input terminal information decoding ..........uuvveviiieeeeeeiiiiiiree e
Input terminal selection ..........cccccvvvveveiieeneeeenn,
Inspection of NEW UNIt ...
Installation PreCautionS .......ccooeeiieiii i

Integral gain = e
Inverter number L o

INVerter trip COOES o st
Inverter typeform e,
[solation
IV analog inputloss ..o,

IV inputselection ..., R SR 8-1,8-8,9-1,9-18
IV point #1-#2 frequeNncy........ccccccevveeecveeeeennee.. = E‘@ ............................................ 8-1,8-8,9-1,9-18
IV reference point #1-#2 .......cccoccvveeviiiinneenns & e 8-1,8-8,9-1,9-18
J
Jog run frequency
Jog run mode

Jog stop control
Jump frequency #1 - #3

K

Key functions

L

Lag time constant

LED charge iINdiCator g, i e e e e e e e e e e e e r e e e e e e e e e e e e e e e e e aane 5-1

LED local/remot ind@ ....................................................................................................... 6-1,6-3

LED manual/a M ......................................................................................................... 6-1,6-3
q

Load mom ertid ..o e U PPUUPOPPRRRR 8-35,9-38
[oTed o1V ) Aor-TaTel=] | = o] o LSRRI 9-34
Losstimelimit ™% RO PPPRRPPPPPIRt 8-15,9-24
Low current detection level ..........cccccvvvviieeeeennnn. L e 8-14,9-23
Low current détection selection ..........ccccoeeeeeeee.e. T 8-14,9-23
Low current detection time .......cccccvvvvvveeeeeeeeeeeennn. L s 8-14,9-23
L itfrequency ..., P 8-1,8-2,9-1,9-3
eed signal output frequency .................... L e 8-6,9-9
g = (o3 |3/ USRS 4-6
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=
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INDEX (cont'd)

M
V= To [T 1 To oo ] o] = T (o] USSR 2-2 O

= T 1= = o Lo =PSRRI 2-4
Master/slave selection .........cccccceevviiineenninnn, T ettt s e e e e 8-24,9-
Maximum freqUueNCY ..o ettt 8-2,9-3
Maximum voltage #1-#2 .........ccccoeeevveeecieeene.. L L U e 8-2,9-3
MCCB PrecautioNS/SEIECHONS ..........cce et e e e e e e e e e s s e e aeeaaaaeeaeas 2—1,4—5,2—6
LT (T = Uo T 1S3 (a1 o PSRRI -31,9-32
Mode activation of preset speeds ............ccvvveee. . ...’8-10,9-18
Mode of operating speeds 1t0 15 ........cccvvvvveeen. 0to 8-12
MONItOr MOGE et e st ee e e e s nnnnneeeeessnnnneeeesofiees
Motor operated POt (MOP) ......ccoi oo e e e e e aneeeezee e
Motor 110% overload time limit............cccceeeeneee
Motor parameters
Motor parameters blind ...........cccociiiiiiieeeeenn,
Motor poles it
Motor rated capacity — .....cccccoeeeeeiiieeeeeeee, Her
Motor rated frequency .......ccccccciiiieeiiiieeeeeeee, HEF
Motor rated RPM e HEr
Motor rated voltage — .cooeviiieeeeeee e, M
Motor selection application .............ccccecviviiieiiereeeeee s
Motor shaft stationary control ..............ccccvvvveerenn.
Motor speed search (auto-reatart) ...................... RS
Motortype
N
NEC requirements  ..eeeeeeee e
NEMA enclosures —  .oieiiiieeeee e
Number of data bits ...
Number of inverter (identifier) ...................
Number of motor poles .........ccoceeeiiiiiiieneniis
Number of preset speeds ........cccceeeern g .S
@)
Overload selection SO TR 8-1,8-14,9-2,9-22
Operating mode preset speeds Wthr R R Tt SRR 8-10to 8-12
Operating panel B S 6-1, 6-2
Output CONtACE FUNCHIONS ...vu e e e e rreereeeees 9-13t0 9-14
(O U110 =To [V L= ooy PSR 3-2
Output signals P N —————————————————— 3-3
Output terminal 0-3 delay@ ........................ e = e 3 e 8-5,9-8
Output terminal 0-3 funeti Ction.......coveeuee. = T e 8-5,9-8
Output terminal h@ .............................. = e I 8-5,9-8
Output termin N (o =To7o o 1o [ EESRRRR 11-8
Output termi e uency selection .......... e 8-6,9-9
Output volt Dl ettt e et e et — e e e —eete e e e e e e e eeeaa e anataataa ittt ittt rtrrrataaaaaaaeaeeaeearanneees 3-2
Over torque tripldevel ..o U 8-15,9-23
Over torque trip selection..........cc..ccoevveeeeieeeennnn. R e 8-15,9-23
Overide change multiplier ..............cooeecvvvvnnneen. e RSO 8-23,9-28
Overide contfol oo o O 8-23,9-28
multiplier input selection ..........cccceee..... I ettt 8-23,9-28
(0] (=1 1o ] o PRSPPI 4-7
L [T T TR L= 1 1 o PSRRI 8-15,9-23
verload reduction start-up frequency................ R USRS 8-14,9-22
rvoltage stall protection ..........cccccceeveeevneeen, T e 8-13,9-20
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P
Panel control parameters..........ccccccceeevveeeeeeennnen. T RSP RRRRR 8-4
Panel control parameters blind .............ccccvvveeee. L SRRSO 8-34,9-86
Panel feedback control ..........cccccevvveiieiiineiinns USSR 8-4,9-
PaNEl KBY S ettt et it et aaaaaaaeaaa e 6-3
LT L= N -0 11 | SRR 6-1
Panel I0CKOUL CANCEIIALION ........coiuiiiiieiiiiieii et e e s e e e e e eeneee 9-3
Panel operation mode selection..............ccceeee.. e PR UURRUUURRRURY o 1,9-33
Panel reset selection  .....cccccevveeiieevieeviieeiens e SRRSO ..ol 854,9-6
Parallel CONAUCTIONS ettt e e e sntaeee e e e s snneeeeeeesene s Sl e eees 4-7
Parameter eXplanationS ..........ccoiiiiieieiiiiiii e e e nee el ...9-11t0 9-40
Parameters adjuStmMeNnt FANGE .......coeeeeeiii i e e e e e e e e e e ez ee e ... 8-1t0 8-37
Parameters changed from factory default ........... L
Parameters factory default SEttiNgS ......c..vvvviiiiiiiieiiee e
Parity e SED
Pass number MRS5S
Pattern group #1 (number of cycles)................... FEL
Pattern group #1 (speed selection #0 - #7) ......... FE
Pattern group #2 (number of cycles)................... FELd
Pattern group #2 (speed selection #0 - #7) ......... FECT
Pattern group #3 (number of cycles).................. FELD .
Pattern group #3 (speed selection #0 - #7) ......... FEal
Pattern group #4 (number of cycles)................... FELM
Pattern group #4 (speed selection #0 - #7) ......... FEHD
Pattern run continue mode speeds #1 - #15 ....... LT
Pattern run control parameters blind................... mLF
Patternrun mode
Pattern run parameters ............ccccceevceeeennn
Pattern run selection ...
Percentage of frequency atloss ...................5
PG input point #1, #2 output frequency
PG input reference point #1, #2 ..............4...
PG input selection ... .
PG input-number of phases...............e0...... Q...
PG input-number of pulses ...........
PID deviation limit selection .....gi....... T Ll ettt 8-22,9-27
PID deviation lower limit .... 0. .. "W coeierenen. e OSSR 8-22,9-27
PID deviation upper limit .....ce... M ccvvveeeeeennn L e 8-22,9-27
PID lower limit frequency &......8.ccccoveeeeeeeeeeennn. e 8-22,9-27
Potential terminal function Ma...&. . .oooeevviiieeeennne PRSP
Power factor improve
Power/inverter s
Power/inverterswit
Precaution
Preset freq T = S e 8-10to 8-12
Preset speed ctivation ........coevvvvvvvvinnnnnnn, b= Lt SRR 8-10,9-18
Preset speed selection ..........ccccevvviiiinieieeeenn, = Lt BT 8-10,9-18
Preset speecé%operating mode 1thru 15............ R R TSRO 8-10to 8-12
..................................... L e -3, 8-310 8-35
nalgain . T e 8-22,9-27
PAramMeters ......cccccvveeeveeiiieeeeeeenen, i e 8-13 to 8-15
ion parameters blind .................ccoveeeees L e 8-34,9-36
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P (cont'd)
[od 0] (1ot 1A Y/ 101 Tt 1[0 o =

Pulse frequency selection.............ccccccvvvvvviennnnnn.
Pulse train freqQUENCY OULPUL ......iiiiiieee et e e e e e e e e e e e e e e s e s e s et eeeeereeeeeeeaeeeesnnnne
Pump application parameters ............ccccccvvvvennnen.
Pump applications parameters blind ...................
PWM carrier frequency .......ccccccceeveiviiiicccnnnnnnns

Q

Qualified person

R

R terminal function
Rated frequency (drive)
Rated RPM

Rated voltage for drive
Rated voltage of motor
Regeneration power ride-through control.............
Regeneration power ride-through time.................
Regulatory COOES oo
ReqUESLING SEIVICE i
RES terminal function  .......ccccoiiiiiiii

Resetting factory parameters.........cccccccvvveeeeeennnn. EHF

Resistor values for dynamic braking
Response time selection input ..........cccccevveeeennn.

Retry selection e,

Retry time setting .o :
Retryable faults .. e,
Reverse operation enable
Reverse run selection  ......ccccoovvieveeniiinnn.
Ride-through control
ROM version
Rotation

RPM rating of motor  ..........cccciiiinnn,
RR input point #1, #2 output frequen
RR input reference point #1, #2 4
RR input selection ...
RR input special function selecti
RS232 baud rate L W,
RS485 baud rate
RS485/12-bit binary % bi
RS485/12-bit binary fr
RS485/12-bit binary
Run frequency "W, Wb

RX inputselection .., Fo i
4
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: O
S1 terminal function

S2 terminal function
S3 terminal function
S4 terminal function
S5 terminal function
S6 terminal function
S7 terminal function
Scale factor
Searching (speed)
Secondary magnetic contactors (MC)
SErVICE @fter SAIES oo et
SErVICE ENVIFONMENT oottt e e et e e e e s st e e e e s s nnbbeeeeeesanes
SEIVICE lIf8 s
Setting signal point #1, #2 .....covveeeeeiviiiiiiiieee,

Setup mode parameters .......ccccoeeeeevieeesiieeaniens 35

ShippiNng WeIghLS e

Short-circuit detection on output ...............cceeees
Signalisolation
Special control parameters .............coeeeevvvvvnnnnnn,
Special control parameters blind.........................
Speed #2-#15 = e T
Speed #1 thru #15 drive continue mode ............. 5
Speed #1 thru #15 drive time ...........cccoeeeevveeenne.. =1
Speed reach HI frequency Hr
Speed reach LO frequency ........ccccceeeeeecvvvvvnnnnen. L
Speedrunmode 1-15 ..o,
Speeds 2 thru 15 preset frequency...............
ST terminal function ...,
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............................................................. 5-4,8-5,9-7
Stall protection current limit adjustment #1, #2%.. S8 (=550 8-1,8-3,9-2,9-5,8-14,9-22
Stall protection enable #1, #2 .................. N B Rt 8-1,8-3,9-2,9-5,8-14,9-22
Standard setting mode selection . T 8-1,9-2,8-31,9-32
Standard specifications ...................

Start-up
Start-up frequency ...l
Start-up frequency OL reductio
Stationary control ...
Status monitor display sel

Stop control for jog L.
Stop pattern selection
Storage

Switch on fly @
Switch SW1 )
T

Temperature (@MDIGIAT)  ........oiii i e e e e e e e e e a et 3-3
Terminal functio ENLTICALION ... 5-3t0 5-4
Terminal IOCAtION e ettt a e 5-1
Terminal selestion parameters .......cccccccvveeeeeennnn I e 8-51t0 8-6
Terminal selection parameters blind ................... o e 8-34,9-36
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T
Thermal protection #1, #2 .....cccococveeeiiiciiieeeeenn EHF G EHrD 8-1 ,8-3,8-14,9-2,9-560

B 1= TSI C= oo ) 1 (o] 9-11
Time of ride-through oo SO SSRSSPR 8-14,9-
Time units selection for Acc/dec ........ccoeevvvvvnneen. a5k

TOPQUE CUITENT ettt ettt et e e e s bt e e e sa bt e e et et e e e smbe e e e snbe e e e s bbeeeeanbeeeean
Tosline-F10 command input..........ccccecevveeeeinnen. Hin

Tosline-F10 communication error mode ............. NErr

Tosline-F10 monitor output ........ccoovcvvvveeeeeiiinns

Tosline-S20 R 1

Tosline-S20 S

Tosline-S20 command iNpuUt ........coovvvvieveeeennns

Tosline-S20 monitor output .......ccccevvcvviieeeeeiiinns

Tosline-S20 receive address ........cccceeeeviveennnnnen, o

Tosline-S20 ref frequency address ..................... F oA

Tosline-S20 ref frequency address selection ...... FoinG

Tosline-S20 transmit address .........cccceeviveeennen. iy

Transistor type e

THM e

Trip clear command (clear fault/s) .............c........ L b 7-15,11-3
Trip COAES s 7-19to0 7-20
Trip saving on fault enable ... B L e ae Mot b e et e et eesteee e sineee e e 8-15,9-23
Trip selection for undervoltage ..........ccoecvvvevnineen. R e 8-14,9-23
TroubleshOoting oo e o e

11-3

True Torque Control ..o,

Type of motor

Typeform e,

U

Unblind/blind function parameters

Unblinding e,

Undervoltage detection time ..................

8-14,9-23

Undervoltage trip selection
Unlock combination
Upper limit frequency
Utility parameters

V/F pattern

\'}

Vibration N

Voltage boost #1, # 47 T L R« RS 8-2,9-5
Voltage rating o Lo A SR R OSSR 8-35,9-38
Voltage units 5

Wire sizes
Wiring CONfIrMation oottt e araee e 2-3
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