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Warnings and Cautions

This Section provides warnings and cautions pertinent to this product, that if not
heeded, may result in personal injury, fatality, or equipment damage. Yaskawa is
not responsible for consequences of ignoring these instructions.

A WARNING

YASKAWA manufactures component parts that can be used in a wide variety of industrial applications. The selection and
application of YASKAWA products remain the responsibility of the equipment designer or end user. YASKAWA accepts no
responsibility for the way its products are incorporated into the final system design. Under no circumstances should any Y AS-
KAWA product be incorporated into any product or design as the exclusive or sole safety control. Without exception, all con-
trols should be designed to detect faults dynamically and fail safely under all circumstances. All products designed to
incorporate a component part manufactured by YASKAWA must be supplied to the end user with appropriate warnings and
instructions as to that part’s safe use and operation. Any warnings provided by YASKAWA must be promptly provided to the
end user. YASKAWA offers an express warranty only as to the quality of its products in conforming to standards and
specifications published in the YASKAWA manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, IS OFFERED.
YASKAWA assumes no liability for any personal injury, property damage, losses, or claims arising from misapplication of its
products.

A WARNING

* Read and understand this manual before installing, operating, or servicing this drive. All warnings, cautions, and instruc-
tions must be followed. All activity must be performed by qualified personnel. The drive must be installed according to this
manual and local codes.

* Do not connect or disconnect wiring while the power is on. Do not remove covers or touch circuit boards while the power is
on. Do not remove or insert the digital operator while power is on.

« Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply
is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50Vdc. To prevent electric shock,
wait at least five minutes after all indicators are OFF and measure DC bus voltage level to confirm safe level.

¢ Do not perform a withstand voltage test on any part of the unit. This equipment uses sensitive devices and may be damaged
by high voltage.

A WARNING

» Varispeed G7 is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 240
VAC maximum (200 V Class) and 480 VAC maximum (400 V Class). Use a circuit breaker or fuses having an interrupting
rating not less than 100,000 RMS symmetrical ampers,600 VAC maximum.

* Do not connect unapproved LC or RC interference suppression filters, capacitors, or overvoltage protection devices to the
output of the drive. These devices may generate peak currents that exceed drive specifications.
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¢ To avoid unnecessary fault displays caused by contactors or output switches placed between drive and motor, auxil-
iary contacts must be properly integrated into the control logic circuit.

* YASKAWLA is not responsible for any modification of the product made by the user; doing so will void the warranty.
This product must not be modified.

¢ Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
¢ To meet CE directives, proper line filters and proper installation are required.

¢ Some drawings in this manual may be shown with protective covers or shields removed, to describe details. These
must be replaced before operation.

¢ Observe electrostatic discharge procedures when handling circuit boards to prevent ESD damage.

¢ The equipment may start unexpectedly upon application of power. Clear all personnel from the drive, motor, and
machine area before applying power. Secure covers, couplings, shaft keys, and machine loads before energizing the
drive.

* Please do not connect or operate any equipment with visible damage or missing parts. The operating company is
responsible for any injuries or equipment damage resulting from failure to heed the warnings in this manual.

B Intended Use
Drives are intended for installation in electrical systems or machinery.
The drives are designed and manufactured in accordance with applicable UL and cUL standards, and CE directives.

For use in the European Union, the installation in machinery and systems must conform to the following product stan-
dards of the Low Voltage Directive:

EN 50178: 1997-10, Electronic Equipment for Use in Power Installations

EN 60201-1: 1997-12 Machine Safety and Equipping with Electrical Devices
Part 1: General Requirements (IEC 60204-1:1997)

EN 61010: 1997-11 Safety Requirements for Information Technology Equipment
(IEC 950:1991 + A1:1992 + A2:1993 + A3:1995 + A4:1996, modified)

The G7 series drives comply with the provisions of the Low Voltage Directive 73/23/EEC as amended by 93/68/EEC.
These drives conform to the following standard: EN 50178: 1997-10.

Your supplier or Yaskawa representative must be contacted when using leakage current circuit breaker in conjunction
with frequency drives.

In certain systems it may be necessary to use additional monitoring and safety devices in compliance with the relevant
safety and accident prevention regulations. The frequency drive hardware must not be modified.
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General Safety

The following conventions are used to indicate precautions in this manual. Failure to heed pre-
cautions provided in this manual can result in serious or possibly even fatal injury or damage to
the products or to related equipment and systems.

Indicates precautions that, if not heeded, could possibly result in loss of life or serious injury.

Indicates precautions that, if not heeded, could result in relatively serious or minor injury, damage
& CAUTION | to the product, or faulty operation.

Failure to heed a precaution classified as a caution can result in serious consequences depending
on the situation.

‘b'A Indicates important information that should be memorized.
[ J

IMPORTANT
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Safety Information

B Confirmations upon Delivery

/\ CAUTION

* Never install an Inverter that is damaged or missing components.
Doing so can result in injury.

B Installation

/i\ CAUTION

« Always hold the case when carrying the Inverter.
If the Inverter is held by the front cover, the main body of the Inverter may fall, possibly resulting in injury.

« Attach the Inverter to a metal or other noncombustible material.
Fire can result if the Inverter is attached to a combustible material.

+ Install a cooling fan or other cooling device when installing more than one Inverter in the same
enclosure so that the temperature of the air entering the Inverters is below 45°C.
Overheating can result in fires or other accidents.

B Wiring

/\\ WARNING

+ Always turn OFF the input power supply before wiring terminals.
Otherwise, an electric shock or fire can occur.

» Wiring must be performed by an authorized person qualified in electrical work.
Otherwise, an electric shock or fire can occur.

» Be sure to ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class:
Ground to 10 Q or less)

Otherwise, an electric shock or fire can occur.

» Always check the operation of any emergency stop circuits after they are wired.
Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

* Never touch the output terminals directly with your hands or allow the output lines to come into con-
tact with the Inverter case. Never short the output circuits.
Otherwise, an electric shock or ground short can occur.

* If the power supply is turned ON during the FWD (or REV) Run Command is given, the motor will
start automatically.
Turn the power supply ON after verifying that the RUN signal is OFF.
Failure to observe this warning may result in injury.

* When the 3-wire sequence is set, do not make the wiring for the control circuit unless the multi-
function input terminal constant is set.
Failure to observe this warning may result in injury.




/\ CAUTION

» Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
Inverter.
Injury or fire can occur if the voltage is not correct.

» Do not perform withstand voltage test on the Inverter.
Otherwise, semiconductor elements and other devices can be damaged.

» Connect braking resistors, Braking Resistor Units, and Braking Units as shown in the /O wiring

examples.
Otherwise, a fire can occur and the Inverter, braking resistors, Braking Resistor Units, and Braking Units can be damaged.

» Tighten all terminal screws to the specified tightening torque.
Otherwise, a fire may occur.

» Do not connect AC power to output terminals U, V, and W.
The interior parts of the Inverter will be damaged if voltage is applied to the output terminals.

» Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The Inverter can be damaged or interior parts burnt if these devices are connected.

* Do not connect magnetic contactors to the output circuits.

If a load is connected while the Inverter is operating, surge current will cause the overcurrent protection circuit inside the
Inverter to operate.

B Setting User Constants

/A\ CAUTION

» Disconnect the load (machine, device) from the motor before performing rotational autotuning.
The motor may turn, possibly resulting in injury or damage to equipment. Also, motor constants cannot be correctly set
with the motor attached to a load.

« Stay clear of the motor during rotational autotuning.
The motor repeats running and stopping until autotuning has been completed, possibly resulting in injury.

« In stationary autotuning 1, when the motor is first operated in the drive mode after tuning, the
remaining motor constants E2-02 (Motor rated slip) and E2-03 (Motor no-load current) are set auto-
matically. To perform an operation immediately after stationary autotuning 1, use the following pro-
cedure under the recommended conditions.

(1) Check the values of E2-02 and E2-03 in verify mode or advanced programming mode.

(2) Run the motor once in drive mode under the following conditions.

*» The Inverter and the motor are connected.

» The motor shaft is not locked with a mechanical brake or other stopping mechanism (or function).

» A motor-load ratio of 30% or less is maintained.

+ A speed of 30% or more of the base frequency set at E1-06 (default = highest frequency) is maintained at
a constant speed for one second or more.

(3) After stopping the motor, check the values of E2-02 and E2-03 again in verify mode or advanced program-
ming mode. If the values of E2-02 and E2-03 differ from the ones before the first operation was carried out,
the settings have been successfully completed. Next, check if the values are suitable or not.

If the values of E2-02 and E2-03 differed greatly from the reference data of the motor in the test report or the instruction

manual (TOE-S616-60.1), hunting, motor vibrations, insufficient motor torque, or an overcurrent may occur because the

motor is operated although the aforementioned conditions have not been fulfilled after stationary autotuning 1. For eleva-
tors, failure to observe this caution may result in the cage falling or injury. If so, perform stationary autotuning 1 again and

run the motor using the aforementioned procedure under the recommended conditions or perform stationary autotuning 2

or rotational autotuning.

Usually the standard setting for E2-02 is 1 Hz to 3 Hz, and that for E2-03 is 30% to 65% of the rated current for a general-

purpose motor. Generally, the larger the motor capacity is, the smaller the rated slip and the ratio of the no-load current to

the rated current become. Use the data given in Factory Settings that Change with the Inverter Capacity (02-04) of Chap-
ter 5 User Constants as a reference.




B Trial Operation

/1\ WARNING

» Check to be sure that the front cover is attached before turning ON the power supply.
An electric shock may occur.
» Do not come close to the machine when the fault reset function is used. If the alarmed is cleared,
the machine may start moving suddenly.
Also, design the machine so that human safety is ensured even when it is restarted.
Injury may occur.
» Provide a separate emergency stop switch; the Digital Operator STOP Key is valid only when its
function is set.
Injury may occur.
» Reset alarms only after confirming that the RUN signal is OFF.
Injury may occur.

/A\ CAUTION

» Don't touch the radiation fins (heatsink), braking resistor, or Braking Resistor Unit. These can
become very hot.
Otherwise, a burn injury may occur.

» Be sure that the motor and machine is within the applicable ranges before starting operation.
Otherwise, an injury may occur.

* Provide a separate holding brake if necessary.
Always construct the external sequence to confirm that the holding brake is activated in the event
of an emergency, a power failure, or an abnormality in the Inverter.
Failure to observe this caution can result in injury.

If using an Inverter with an elevator, take safety measures on the elevator to prevent the elevator
from dropping.
Failure to observe this caution can result in injury.
» Don't check signals while the Inverter is running.

Otherwise, the equipment may be damaged.
» Be careful when changing Inverter settings. The Inverter is factory set to suitable settings. For the
Inverters in the 400 V class of 55 kW or more, however, select the correct power supply voltage
jumper according to the input voltage.
Otherwise, the equipment may be damaged.

B Maintenance and Inspection

/A\ WARNING

» Do not touch the Inverter terminals. Some of the terminals carry high voltages and are extremely
dangerous.
Doing so can result in electric shock.

« Always have the protective cover in place when power is being supplied to the Inverter. When
removing the cover, always turn OFF the power supply to the Inverter through an ELCB or MCCB.

Doing so can result in electric shock.




/\\ WARNING

Turn OFF the main circuit power supply and wait for at least 5 minutes. Wait until the CHARGE
indicator light goes out before performing maintenance or inspections.

The capacitor will remain charged and is dangerous.

Maintenance, inspection, and replacement of parts must be performed only by authorized person-
nel.

Remove all metal objects, such as watches and rings, before starting work. Always use grounded tools.
Failure to heed these warning can result in electric shock.

For 400-V class Inverters of 55 kW to 300 kW with SPEC: E and later, take safety measures such
as the installation of an emergency-stop switch before adjusting constants.

Failure to do so may result in injury caused by the motor accidentally rotating during stationary autotuning performed by
the Inverter when the constants are adjusted.

Provide a separate holding brake if necessary.

Always make any adjustments other than those involving the operation of the Inverter with the holding brake released.
Failure to observe this caution may result in injury.

If using an Inverter with an elevator, take safety measures on the elevator to prevent the elevator
from dropping.

Failure to observe this caution can result in injury.

/i\ CAUTION

A CMOS IC is used in the control board. Handle the control board and CMOS IC carefully.
The CMOS IC can be destroyed by static electricity if touched directly.

Do not change the wiring, or remove connectors or the Digital Operator, during operation.
Doing so can result in personal injury.

B Other

/1\ WARNING

Do not attempt to modify or alter the Inverter.
Doing so can result in electrical shock or injury.

/i\ CAUTION

Do not subject the Inverter to halogen gases, such as fluorine, chlorine, bromine, and iodine, at any
time even during transportation or installation.
Otherwise, the Inverter can be damaged or interior parts burnt.
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Warning Information and Position

There is warning information on the drive in the position shown in the following illustration.
Always heed the warnings.

Warning
information
position
Warning —|
information
position
lllustration shows the CIMR-G7U20P4 lllustration shows the CIMR-G7U2018

Warning Information
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A Risk of electric shock.

*Read manual before installing.
*Wait 5 minutes for capacitor discharge

after disconnecting power supply.

ZXAVERﬂSSEMENT

A Risque de décharge électrique.

eLire le manuel avant I installation.

Attendre 5 minutes aprés la coupure de
I' allmentation. Pour permettre la
décharge des condensateurs.
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Registered Trademarks

The following registered trademarks are used in this manual.

» DeviceNet is a registered trademark of the ODV A (Open DeviceNet Vendors Association, Inc.).
* ControlNet is a registered trademark of ControlNet International, Ltd.

* LONworks is a registered trademark of the Echelon.

* MODBUS is a registered trademark of the MODBUS.org

Before Reading This Manual

There are places in this manual where the constants and explanations depend on the software ver-
sion. Explanations for both old and new versions are provided. Parts that are shaded and parts
where “PRG 10200 only” appears apply to G7-series Inverters with software version
PRG 1020 and later. Parts where “PRG 1030 only” appears apply only to G7-series Inverters
with software version PRG 1030.

Be sure to confirm the PRG number on the Inverter’s nameplate. An example is given below.

Inverter model —» (MODEL : CIMR —G7U20P4 SPEC : 20P41C N—— Inverter
Input specifications ——»-| INPUT : AC3PH 200-240V 50/60Hz 3.8A E'};;ﬁ;“ specifications
Output specifications ——| QUTPUT : AC3PH_0—240V_D-400Hz 3.2A 1.2kVA LNS -xxx
Lot number ——| 0/ N : MRSS 3.0kg |<— Mass
Serial number —»| 8§/ PRG:3023 [<—— Software version
lIIIIHIHII | IIJIII A 0 O O 00O 00 O O 000 OO O
UL file number ——| FILE NO : E131457  TYPE 1 ENCLOSURE
IPZJ YASKAWA ELECTRIC CORPORATION  MADE IN JAPAN

\_2—1 Kurosaki — shiroishi, Yahatanishi — Ku, Kitakyushu 806 — 0004 Japan /
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Handling Drives

This chapter describes the checks required upon receiving or installing an drive.

Varispeed G7 Introduction..............coovvieeiiiiiiiiiieeenenn, 1-2
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Installation Orientation and Space.........cccccccccceeennnn. 1-11
Removing and Attaching the Terminal Cover............ 1-12

Removing/Attaching the Digital Operator
and Front COVEr ...t 1-14



—

arispeed G7 Introduction

@ Varispeed G7 Models

The Varispeed-G7 Series of drives included two drives in two voltage classes: 200-240V and 380-480V. Maximum motor

capacities vary from 20P4 to 2110 and 40P4 to 4300 (42 models).

Table 1.1 Varispeed G7 Models

Maximum Varispeed G7 . Speciﬁcati9ns .
Voltage Motor (Always specify thrO}lgh the protective structure when ordering.)
Class Sty Outpl}t . Open Chassis Enclosed Wall-mounted
kW Capacity Basic Model Number (IEC IP00) (IEC IP20, NEMA 1)
kVA CIMR-G7O0000OOO CIMR-G7O000OOO
0.4 1.2 CIMR-G7U20P4 20P410
0.75 23 CIMR-G7U20P7 20p710
1.5 3.0 CIMR-G7U21P5 21p510
22 4.6 CIMR-G7U22P2 22p210
37 6.9 CIMR-G7U23P7 Remove the top and bottom 23p710
covers from the Enclosed
5.5 10 CIMR-G7U25P5 Wall-mounted model. 25P510
7.5 13 CIMR-G7U27P5 27P510
11 19 CIMR-G7U2011 20110
200-240V 15 25 CIMR-G7U2015 201510
class 18.5 30 CIMR-G7U2018 201810
22 37 CIMR-G7U2022 - 202200
30 50 CIMR-G7U2030 203000 -
37 61 CIMR-G7U2037 203700 -
45 70 CIMR-G7U2045 204500 -
55 85 CIMR-G7U2055 205500 -
75 110 CIMR-G7U2075 207500 -
90 140 CIMR-G7U2090 209000 -
110 160 CIMR-G7U2110 211000 -
0.4 1.4 CIMR-G7U40P4 40r410
0.75 2.6 CIMR-G7U40P7 4o0pr710
1.5 3.7 CIMR-G7U41P5 41p510
2.2 4.7 CIMR-G7U42P2 42p210
37 6.9 CIMR-G7U43P7 Remove the top and bottom 43p710
4.0 8.4 CIMR-G7U44P0 covers from the Enclosed 44p010
5.5 11 CIMR-G7U45P5 Wall-mount model. 45P5100
7.5 16 CIMR-G7U47P5 47p510
11 21 CIMR-G7U4011 401110
15 26 CIMR-G7U4015 401510
18.5 32 CIMR-G7U4018 401810
380-430V 22 40 CIMR-G7U4022 - 402210
class 30 50 CIMR-G7U4030 - 403010
37 61 CIMR-G7U4037 - 403710
45 74 CIMR-G7U4045 - 404510
55 98 CIMR-G7U4055 405500 -
75 130 CIMR-G7U4075 407500 -
90 150 CIMR-G7U4090 409000 -
110 180 CIMR-G7U4110 411000 -
132 210 CIMR-G7U4132 413200 -
160 230 CIMR-G7U4160 416000 -
185 280 CIMR-G7U4185 418500 -
220 340 CIMR-G7U4220 422000 -
300 460 CIMR-G7U4300 430000 -




Confirmations upon Delivery .

Confirmations upon Delivery

& Checks

Check the following items as soon as the drive is delivered.

Table 1.2 Checks
ltem Method

Has the correct model of drive been deliv-

ered? Check the model number on the nameplate on the side of the drive.

Inspect the entire exterior of the drive to see if there are any scratches or

i i ?
Is the drive damaged in any way? other damage resulting from shipping.

Are any screws or other components . .
Y p Use a screwdriver or other tools to check for tightness.

loose?
If you find any irregularities in the above items, contact the agency from which you purchased the drive or 1
your Yaskawa representative immediately.
I

€ Nameplate Information

There is a nameplate attached to the side of each drive. The nameplate shows the model number, specifica-
tions, lot number, serial number, and other information on the drive.

B Example Nameplate

The following nameplate is an example for a standard drive: 3-phase, 200-240Vac, 0.4kW, IEC IP20 and
NEMA 1 standards.

Drive model  —— ( MODEL : CIMR-G7U20P4 SPEC: 20P41 Y Drive
Input specifications = | |[NPUT:AC3PH 200-240V 50/60Hz 3. 8A specifications
Output

specifications  —= | QUTPUT :AG3PH 0-230V 0-400Hz 3. 2A 1. 2kVA

Lot number — [ [ OT NO. : MASS: 3. Okg <— Mass

Serial number — | SER NO. : PRG:

. 1P20 YASKAWA ELECTRIG CORPORATION mADE IN JaPAN )

Fig 1.1 Nameplate




EDrive Model Numbers

The model number of the drive on the nameplate indicates the specification, voltage class, and maximum
motor capacity of the drive in alphanumeric codes.

AC Drive ———J |
G7 Family

CIMR-G7 U 2 0P4

No. Spec

U UL Specification

No.

Voltage

3-phase, 208-240Vac

3-phase, 480Vac

Fig 1.2 Drive Model Numbers

mDrive Specifications

The SPEC number on the nameplate indicates the voltage, drive rating, enclosure type, and the revision code
of the drive in alphanumeric codes. The SPEC number for drives that have custom features, i.e. CASE  soft-
ware, will have a SPEC number that indicates the custom features installed.

=N
o
~
[N

No, Voltage
2 AC input, 3-phase, 200-240V
4 AC input, 3-phase, 380-480V
No. | Max. Motor Capacity
oP4 0.4kW
oP7 0.75kW
to to
300 300kW *

“P” indicates the decimal point

No.

Enclosure Type

Open chassis (IEC IP00)

NEMA Type 1 (IEC IP20)

Fig 1.3 Drive Specifications

Open Chassis Type (IEC IP00)
Protected so that parts of the human body cannot reach electrically charged parts from the front when the

drive is mounted in a control panel.

TERMS B NEMA Type 1 (IEC IP20)
The drive is shielded from the exterior, and can thus be mounted to the interior wall of a standard building (not
necessarily enclosed in a control panel). The protective structure conforms to the standards of NEMA 1 in the

USA.

Top protective cover must be installed to conform with IEC IP20 and NEMA 1 Type 1 requirements. Refer to
Fig. 1.4 for details.



Confirmations upon Delivery

€ Component Names

B Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

The external appearance and component names of the drive are shown in Fig 1.4. The drive with the terminal
cover removed is shown in Fig 1.5.

Top protective cover
[Required for NEMA Type 1 (IEC 1P20)]

Front cover Mounting hole

™~

Digital Operator __| Diecast case

T~ Nameplate

4

Terminal cover _ |

Bottom protective cover

Fig 1.4 Drive Appearance

—d
sl &@
uuu Control circuit terminals
r@ cooed (@
200000000000 [ccceg

jeiCieic0n 0ol olc ClN | | mw——

ENEANI e hel]

i s N ammeg [ [ Charge indicator

I n

= Ground terminal
[g) T

Fig 1.5 Terminal Arrangement




B Models CIMR-G7U2018 thru 2110 and 4018 thru 4300

The external appearance and component names of the drive are shown in Fig /.6. The drive with the terminal

cover removed is shown in Fig 1.7.

Mounting holes
Drive cover

Cooling fan
Front cover

Digital Operator —

| —
. Nameplate
Terminal cover — p

Fig 1.6 Drive Appearance

Charge indicator

Control circuit
terminals

gis s

ons. <Terminal fighiening forque: TSRS <PHTRRLTESL  WIOMJE;
alent. Ho.4.0-5.00n TlE. | SUNRTZROMSOEDE  ME.4.0-5 INom
HB:3.0-10.0en BALTESL M8:9.0-10.00-n

[RLH | [SWL2A] [TIL3T] [ © V\\\ i ]
q [(RLi][s42][TLi3] LUTH [ V/T2 | [ WT3

poncior —— I=]
9 SN

Ground terminal G T@ @ L

@

Fig 1.7 Terminal Arrangement



Exterior and Mounting Dimensions .

Exterior and Mounting Dimensions

€ Open Chassis Drives (IP00)

Exterior diagrams of the open-chassis drives are shown below.

W1 i
|
.
| T T ]
| 0
1
B
10000| ) —
7 S 1] ?\
| ]l
W T D1
3 D

Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

(0 o a N
@ ® q| o o
© —|| ©
Iz
= ki ig >
t Dt
(®) w (%) b
Front View Side View Bottom View

Models CIMR-G7U2018 thru 2110 and 4018 thru 4160
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€ NEMA Type 1 Drives (IP 20)

Exterior diagrams of the Enclosed Wall-mounted drives (NEMA1 Type 1) are shown below.
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Models CIMR-G7U2018 thru 2075 and 4018 thru 4160
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Exterior and Mounting Dimensions

Table 1.3 Drive Dimensions (mm) and Masses (kg)

) . Heat Generation
Dimensions (mm) w)
Model
Voltage | ~ 1R Open Chassis (IP00) Enclosed Wall-mounted (NEMA Type 1) Cooling
Class Total | Method
G7U Approx| Approx Mount-| Extemal | Intemal
w H D | W1 | H1 | H2 | D1 t1 w H D | W1 | HO | H1 | H2 | H3 | D1 t1 ing Heat
Mass Mass Holes*
20P4 21 36 57
20P7 157 39 3 157 39 3 43 42 85 [Natural
21P5 140 | 280 126 | 266 7 5 140 | 280 126 | 280 | 266 7 0 5 M5 58 47 | 105
22P2 83 53 136
177 59 4 177 59 4
23P7 122 | 64 | 186
25P5 6 6 187 | 87 | 274
200 | 300 | 197 | 186 | 285 8 65.5 ——1 200 | 300 | 197 | 186 | 300 | 285 8 [——655 —
27P5 7 0 7 263 | 112 | 375
2011 350 0 357 | 136 | 493
240 | 350 | 207 | 216 | 335 78 | 23 11 | 240 -—— 207 | 216 | 350 | 335 —— 78 | 23 11 M6
200-240v| 2015 s 380 D 473 | 174 | 647
(3-phase) [ 2018 | 250 | 400 195 [ 385 | 21 | 254 | 535 195 [ 400 [ 385 [ 135 24 599 | 241 | 840
260 100 260 —— 100 —
2022 | 275 | 450 220 | 435 24 | 279 | 613 220 | 450 | 435 165 27 679 | 257 | 936 | Fan
2030 300 100 57 298 100 62 878 | 362 | 1240
375 | 600 ——— 250 [ 575 — —1 380 | 809 —— 250 | 600 | 575 209 -— —
2037 330 63 328 68 1080 | 434 [ 1514
12.5 32 12.5 - —— 32 |—— M10
2045 86 94 1291 510 | 1801
450 | 725 | 350 | 325 | 700 130 —— 453 [1027| 348 | 325 [ 725 | 700 302 | 130 —
2055 87 95 1474 607 |2081 1
2075 | 500 | 850 | 360 | 370 | 820 108 [ 504 | 1243 | 361 | 370 | 850 | 820 | 15 | 393 4.5 [ 114 | M12 2009 | 823 |2832
2090 15 45 1660 | 871 | 2531 [
575 | 885 | 380 | 445 | 855 140 150 -
2110 2389 | 1194|3583
40P4 10 39 49
157 39 35 157 39 35 Natural
40P7 21 44 65
41P5 33 46 79
140 | 280 126 | 266 7 5 140 | 280 126 | 280 | 266 7 5 M5
42pP2 41 49 90
177 59 4.5 177 59 4.5
43P7 0 77 63 140
44P0 100 | 66 | 166
45P5 132 | 80 | 212
200 | 300 | 197 | 186 | 285 8 65.5 7 200 | 300 | 197 | 186 | 300 | 285 8 65.5 6
47P5 197 | 107 | 304
4011 246 | 116 | 362
240 | 350 | 207 | 216 | 335 78 10 | 240 | 350 | 207 | 216 | 350 | 335 78 10
4015 311 | 135 | 446
4018 23 23 M6 | 354 | 174 | 528
275 | 450 | 258 | 220 | 435 100 26 | 279 | 535 | 258 | 220 | 450 | 435 100 29
380-480V| 4022 7.5 7.5 516 | 210 | 726 | Fan
85— —
(3-phase) [ 4030 635 20 633 | 246 | 879
4037 | 325 | 550 | 283 [ 260 | 535 105 37 | 329 285 | 260 | 550 | 535 105 737 | 285 | 1022
4045 715 165 40 929 | 340 | 1269
4055 90 98 1239 | 488 [ 1727
450 | 725 | 348 | 325 [ 700 | 12.5 32 |—— 453 | 1027 348 | 325 | 725 | 700 | 12.5 | 302 32 |—— Ml10
4075 91 99 1554 597 |2151
130 130
4090 109 127 1928 | 762 |2690
500 | 850 | 358 | 370 | 820 | 15 ——1 504 | 1243 | 358 | 370 | 850 | 820 | 15 | 393 —
4110 127 137 2299 | 928 | 3227
4.5 4.5 —— MI12
4132 165 175 2612 | 1105|3717
575 | 916 | 378 | 445 | 855 [ 45.8 | 140 —— 579 [ 1324 378 | 445 | 916 | 855 | 45.8 | 408 | 140 —
4160 175 185 3614 | 1501|5115
4185
4220 See Table 1.4
4300
* Same for Open Chassis and Enclosed Wall-mounted drives
Table 1.4 480Vac (185 to 300 kW) Drive Dimensions (mm) and Masses (kg)
Dimensions (mm) Heat Generation (W)
Voltage Model Open Chassis (IP00) Enclosed Wall-mounted (NEMA Type1) Cooling
Class CG"\;IS- Approx Approx Mount-| Extermal| Intermal | 1012 | Method
w H D [W1|W2[W3| H1 [H2| D1 | t1 W|H|D[W1|W2[W3|H1|[H2|D1| t1 ing Heat
Mass Mass "
Holes
380 4185 260 4436 | 1995 | 6431
- 710 | 1305 [ 413 | 540 | 240 | 270 [ 1270 | 15 | 125.5| 4.5
480V 4220 280 - MI2 | 5329 | 2205 | 7534 Fan
(-phase) 74360 | 916 | 1475 | 413 | 730 | 365 | 365 | 1440 | 15 | 1255 | 45 | 415 6749 | 2941 | 9690
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Checking and Controlling the Installation Site

Install the drive in the installation site described below and maintain optimum conditions.

@ Installation Site

Install the drive to a non-combustible surface under the following conditions in UL Pollution Degree 2 or less
environments. This excludes wet locations where pollution may become conductive due to moisture, and loca-
tions containing conductive foreign matter

Table 1.5 Installation Site

Type Ambient Operating Temperature Humidity
UL Type 1 wall-mounted 14 °F to 104 °F (-10 to + 40 °C) 95% RH or less (no condensation)
enclosure
Open chassis 14°F to 113 °F (-10 to +45 °C) 95% RH or less (no condensation)

Protective covers are attached to the top and bottom of the drive. It is recommended to remove the protective
covers before operating a NEMA Type 1 drive (Models CIMR-G7U2015/4015 and smaller) in a panel to
obtain the 113° (45°C) ambient operating temperature.

Observe the following precautions when installing the drive. Make sure to install:

¢ In a clean location which is free from oil mist and dust.

* In an environment where metal shavings, oil, water, or other foreign materials do not get into the drive.

« In a location free from radioactive materials and combustible materials (e.g. wood).

* In a location free from harmful gases and liquids.

* In a location free from excessive vibration.

* In a location free from chlorides

* In a location away from direct sunlight.

€ Controlling the Ambient Temperature

To enhance the reliability of operation, the drive should be installed in an environment free from extreme tem-
perature variation. If the drive is installed in an enclosure, use a cooling fan or air conditioner to maintain the
internal air temperature below 113°F (45°C).

@ Protecting the Drive from Foreign Matter

During drive installation and project construction, it is possible to have foreign matter such as metal shavings
or wire clippings fall inside the drive. To prevent foreign matter from falling into the drive, place a temporary
cover over the drive.

Always remove the temporary cover from the drive before start-up. Otherwise, ventilation will be reduced,
causing the drive to overheat.

1-10



Installation Orientation and Space .

Installation Orientation and Space

Install the drive vertically so as not to reduce the cooling effect. When installing the drive, always provide
the following installation space to allow normal heat dissipation.

7 A 72277

1.97in * (50mm) minimum

4.72in (120mm) minimum é
7 % Air

& B loe~—

=

— 1
- 0 il I
mono| -
] ® vl — © =]
//7;4_ (%g?gmm) minimum _’I_%‘L(gg?gmm) minimum 4.75in (120mm) minimum é
1.97in (50mm) minimum Air ”
T Iiizziziz //%
Horizontal Clearance Vertical Clearance

* For drive model G7U4300, this clearance dimension is 11.81in (300mm) minimum. All other models require 1.97in (50mm) minimum.

Fig 1.8 Drive Installation Orientation and Space

< ¢ 1. The same space is required horizontally and vertically for both Open Chassis (IP00) and Enclosed Wall-
~ mounted (IP20, NEMA 1 Type 1) drives.
® 2. Always remove the protection covers before installing a 200-240 or 380-480 V Class drive with an output of
IMPORTANT! 15 kW or less in a panel.

Always provide enough space for suspension eye bolts and the main circuit lines when installing a 200-240
or 380-480 V Class drive with an output of 18.5 kW or more in a panel.
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Removing and Attaching the Terminal Cover

Remove the terminal cover to wire cables to the control circuit and main circuit terminals.

€ Removing the Terminal Cover

B Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

Loosen the screws at the bottom of the terminal cover, press in on the sides of the terminal cover in the direc-
tion indicated by arrow 1, and then lift the terminal cover up to an angle of about 30 degrees in the direction
indicated by arrow 2.

Remove the terminal cover in the direction indicated by arrow 3.

\ @ 2
W

Fig 1.9 Removing the Terminal Cover (Model CIMR-G7U23P7 Shown Above)

B Models CIMR-G7U2018 thru 2110 and 4018 thru 4300
Loosen the screws on the left and right at the top of the terminal cover, pull out the terminal cover in the

direction of arrow 1 and then lift up on the terminal in the direction of arrow 2.

1-12



Removing and Attaching the Terminal Cover .

Fig 1.10 Removing the Terminal Cover (Model CIMR-G7U2018 Shown Above)

€ Attaching the Terminal Cover

After wiring the terminal block, attach the terminal cover by reversing the removal procedure.

For Models CIMR-G7U2015/4015 and smaller, insert the tab on the top of the terminal cover into the groove on the
drive, and press in on the bottom of the terminal cover until it clicks into place.

For drives CIMR-G7U2018/4018 and larger, insert the tab on the top of the terminal cover into the groove on the
drive, and secure the terminal cover by lifting it up toward the top of the drive.
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Removing/Attaching the Digital Operator and
Front Cover

The methods of removing and attaching the Digital Operator and Front Cover are described in this sec-
tion.

€ Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

To attach optional cards or change the terminal card connector, remove the Digital Operator and front cover in
addition to the terminal cover. Always remove the Digital Operator from the front cover before removing the
terminal cover.

The removal and attachment procedures are given below.

ERemoving the Digital Operator

Press the lever on the side of the Digital Operator in the direction of arrow 1 to unlock the Digital Operator
and lift the Digital Operator in the direction of arrow 2 to remove the Digital Operator as shown in the follow-
ing illustration.

Fig 1.11 Removing the Digital Operator (Model CIMR-G7U43P7 Shown Above)

1-14



Removing/Attaching the Digital Operator and Front Cover

ERemoving the Front Cover

Press the left and right sides of the front cover in the directions of arrows 1 and lift the bottom of the cover in
the direction of arrow 2 to remove the front cover as shown in Fig. 1.12.

Fig 1.12 Removing the Front Cover (Model CIMR-G7U43P7 Shown Above)

EMounting the Front Cover

After wiring the terminals, mount the front cover to the drive by performing in reverse order to the steps to
remove the front cover.

1. Do not mount the front cover with the Digital Operator attached to the front cover; otherwise, Digital
Operator may malfunction due to improper mating with control board connector.

2. Insert the tab of the upper part of the front cover into the groove of the drive and press the lower part of the
front cover onto the drive until the front cover snaps into place.




EMounting the Digital Operator

After attaching the front cover, mount the Digital Operator onto theDrive using the following procedure.

1. Hook the Digital Operator at A (two locations) on the left side of the opening on the front cover in the
direction of arrow 1 as shown in the following illustration.

2. Press the Digital Operator in the direction of arrow 2 until it snaps in place at B (two locations).

Fig 1.13 Mounting the Digital Operator

1
Y~ 1. Do not remove or attach the Digital Operator or mount or remove the front cover using methods other than
~ those described above, otherwise the drive may break or malfunction due to imperfect contact.
® 2. Never attach the front cover to the drive with the Digital Operator attached to the front cover. Imperfect con-

IMPORTANT tact can result.
Always attach the front cover to the drive by itself first, and then attach the Digital Operator to the front

cover.

1-16



Removing/Attaching the Digital Operator and Front Cover .

€ Models CIMR-G7U2018 thru 2110 and 4018 thru 4300

For drive models CIMR-G7U2018 thru 2110 and 4018 thru 4300, remove the terminal cover and then use the
following procedures to remove the Digital Operator and main cover.

ERemoving the Digital Operator

Use the same procedure as for drives with an output of 18.5 kW or less.

ERemoving the Front Cover

Loosen all screws on the front cover. Lift up at the location labelled 1 at the top of the control circuit terminal

card and move in the direction of arrow 2.

Fig 1.14 Removing the Front Cover (Model CIMR-G7U2018 Shown Above)

W Attaching the Front Cover
Attach the front cover by reversing the procedure to remove it.

1. Confirm that the Digital Operator is not mounted on the front cover. If the cover is attached while the
Digital Operator is mounted to it, the Digital Operator may malfunction due to improper mating with its
connector.

2. Insert the tab on the top of the front cover into the slot on the drive and press in on the cover until it clicks
into place on the drive.

mAttaching the Digital Operator

Use the same procedure as for drives with an output of 18.5 kW or less.
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Wiring

This chapter describes wiring terminals, main circuit terminal connections, main circuit termi-

nal wiring specifications, control circuit terminals, and control circuit wiring specifications.

Connection Diagram ..o 2-2
Terminal Block Configuration..............cccccoeeiiiiiiiinnnnn, 2-4
Wiring Main Circuit Terminals..............cccccoiiiiiiiiiinee. 2-5
Wiring Control Circuit Terminals.............cccccoevvvvvinnnes 2-22

Installing and Wiring Option Cards ............ccccceeeeennn. 2-31



Connection Diagram

The connection diagram of the drive is shown in Fig 2.1.

When using the Digital Operator, the motor can be operated by wiring only the main circuits.

DC Link Choke
Standard:
CIMR-G7U2018 to 2110
CIMR-G7U4018 to 4300

Remove if adding
external DC link

+ 12 Pulse Input Terminals R1/L11, S1/L21, T1/L31 are standard
on CIMR-G7U2018 - 2110 and CIMR-G7U4018 - 4300.

4+ External Braking Terminal@ 3 is standard on CIMR-G7U2018
-2110 and CIMR-G7U4018 - 4300.

++¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -
2015 and CIMR-G7U40P4- 4015.

Motor

DO l|-|

Digital Output 1
Fault Contact
250VAC, 30VDC, 1A

During Run

Multi-function
Digital Outputs 2-4
250VAC, 30VDC, 1A

Zero Speed
Frequency Agree 1

Inverter Ready
Multi-function
Digital Outputs 5-6
48VDC, 50mA
Minor Fault - Alarm

Multi-function I

Analog Output 1 - 2
0to +/-10VDC, 2mA
4-20mA, 500Q

+/-9 Bit Resolution

Output Frequency

Output Current
+/- 8% Accuracy

Multi-function

Pulse Output

Output Frequency }

U X choke
Branch circuit Shorting Bar Standard:
protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
®1 ®2 ®3 (O B B2
MCCB /W\ . X (223
TN
—_— R/L1 T
3-Phase L \ ’ \ O v @
Power Supply | 5 O siL2 VT2
50/60Hz . I l f
L3 — Q) TIL3 G 7 WIT3
/ © RiL11¢
Remove jumpers if
using 12 pulse input @ S/iL21¢
© TIL31+
al @ MA
L O
~
Foward Run/Sto MB
Digital Inputs 2 {l s o
24VDC, 8mA Reverse Run/Stop ft s2 MC X
¢ External Fault i} S3 (H1-01) M1 X
¢ Fault Reset {1 S4 (H1-02) (H2-01) M2
- 0]
P! Multi-Step Reference 1 } } S5 (H1-03) s
Multi-Step Reference 2 It S6 (H1-04) o)
. . (H2-02) M4
Multi-function Jog Reference {} S7 (H1-05) o
Digital Inputs
24VDC, 8 mA g Baseblock I S8 (H1-06) M5 L
Multi-Step Reference 3 } } S9 (H1-07) (H2-03) M6 )
o Multi-Step Reference 4 I S10 (H1-08) P3
. 0]
Accel / Decel Time 1 } } S11 (H1-09) (H2-08)
Fast-Stop N.O. } } S12 (H1-10) o]
P4
SN )
H2-05)
4= tean (o
) SP +24VDC
E(G
bo! (G)
—@ +V +15VDC +/-10%, 20mA
2kQ EG) X
@ -V -15VDC +/-10%, 20mA
2kQ [}‘ A1 0to +/-10VDC, 20 kQ *
External (H4-01) FM
;’:&t‘::g A2 410 20mA, 2500* (S1-2 ON)¥
[0 to +/-10VDC, 20kQ **] (S1-2 OFF) (H4-04) AM
Multi-function Analog Input 1 (H3-09)
A3 0 to +/-10VDC, 20kQ *
Multi-function Analog Input 2 (H3-05) (H6-06) MP
777777 @ RP 0 to 32kHz, 5 to 12VDC, 3kQ ***
Multi-function Pulse Input (H6-01)
AC AC
Terminating
Resistor t
~ Re %—/ Jumper CN15
Modbus RTU I R- st-1
Communications
RS-485/422 S+ DIP Switch S1¥
19.2 Kbps s [ S1-1
| O5 S1-2
L IG OFF (=, ON

0 to 32kHz
9VDC @ 3kQ
+/-1% Accuracy
v
1 See Page 2-25 for details.

* +/-11 Bit Resolution, 0.2% Accuracy
** 10 Bit Resolution, 0.2% Accuracy
*** +/-1% Accuracy

Fig 2.1 Connection Diagram (Model CIMR-G7U2018 Shown Above)



Connection Diagram

1 N .
Y~ 1. Control circuit terminals are arranged as shown below.
-
®
IMPORTANT. [s9 [s10 [s11[s12[ P3| ca | Pa]ca| R+ | R-| s+ | s |

[sn][sc[sp[Aat][Aaz][+v]Aac] v]as][ MP]AC] RP] [m5] M6 ] MA] MB] MC
[E@ ] [s1[s2[s3[sa][ss5]s6]|s7]ss]|FM]AC] AM] IG | M3 | M4 | M1

2. The output current capacity of the +V terminal is 20 mA.
3. Disable the stall prevention during deceleration (set parameter L3-04 to 0) when using a Braking Resistor
Unit. If this user parameter is not changed to disable stall prevention, the system may not stop during
deceleration.
4. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with single
circles.
5. The wiring for a motor with a cooling fan is not required for self-cooling motors.
6. PG circuit wiring (i.e., wiring to the PG-X2 Card) is not required for open-loop vector control.
7. Sequence input signals S1 to S12 are labeled for sequence connections (0 V common and sinking mode)
for no-voltage contacts or NPN transistors. These are the default settings.
For PNP transistor sequence connections (+24V common and sourcing mode) or to provide a 24-V exter-
nal power supply, refer toTable 2.13.
8. The master speed frequency reference can set to input either a voltage (terminal A1) or current (terminal
A2) by changing the setting of parameter H3-13. The default setting is for a voltage reference input.
9. The multi-function analog output is a dedicated meter output for an analog frequency meter, ammeter, volt-
meter, wattmeter, etc. Do not use this output for feedback control or for any other control purpose.
10.DC reactors to improve the input power factor built into 200-240 V Class drives for 18.5 to 110 kW and
380-480 V Class drives for 18.5 to 300 kW. A DC reactor is thus an option only for drives for 15 kW or less. 2
11.Set parameter L8-01 to 1 when using a breaking resistor (ERF). When using a Braking Resistor Unit, a
shutoff sequence for the power supply must be made using a thermal relay trip. I
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Terminal Block Configuration

The terminal arrangement for 200-240 V class drives are shown in Fig 2.2 and Fig 2.3.

(MEMEMAME
CECITE I':E E@)

uuu I Control circuit terminals
®

t 000000000000 20000 B\
(7] (7]
Il &) Is

RUSLTLI] © J[@1 2] B [[B2]UTIVTZ

Main circuit terminals

Wi || Charge indicator

] wﬂ . Ground terminal

Fig 2.2 Terminal Arrangement (200-240 V Class Drive for 0.4 kW Shown Above)

Charge indicator

Control circuit
terminals g e s s
\R/L H ﬂ/LZﬂHT‘H/LBﬂH @) H@ﬂ | )
a [RLY ] [SL2 | [ T3 | [UT ][ VT2 | [ WT

et zlEl ﬂ
ai T ~

| lelele |
Ground terminal T(@ D @J—T

Fig 2.3 Terminal Arrangement (200-240 V Class Drive for 18.5 kW Shown Above)




Wiring Main Circuit Terminals .

Wiring Main Circuit Terminals

@ Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from Table 2.1 to . Refer to instruction manual TOE-C726-2
for wire sizes for Braking Resistor Units and Braking Units.
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Table 2.1 200-240 V Class Wire Sizes

Terminal
) , Clamping Block Rsvwmgmd
Dg\{t'\e/lll\qll-oéiel Terminal Symbol Tseérn;izsl Torque Acceptable Z?NGIZG Wire Type
Ibsin(N-m) | Wire Range | 2,
AWG(mm?)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, "
10.6to 13.2 18 to0 10
G7U20P4 | U/T1, V/T2, W/T3 M4 (12t015) | 082155) @
@)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, "
10.6t0 13.2 18 t0 10
G7U20P7 |U/T1, V/T2, W/T3 M4 (121015) | (082105.5) o
(@)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, 14
10.6to 13.2 18 t0 10
G7021P5 |U/T1, V/T2, W/T3 M4 12015 | 0821055 @
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, "
10.6to 13.2 18 t0 10
G7U22P2 | U/T1, V/T2, W/T3 M4 (121015) | (0821055) 3:5)
@)
R/LI, S/L2, T/L3, ©, @1, ®2, B1, B2, "
10.6to 13.2 18 t0 10
G7U23P7 |U/T1, V/T2, W/T3 M4 (12115 | (0.82t05.5) 5.5)
@)
R/L1, S/L2, T/L3, ©, @1, @2, Bl1, B2, g
20.4 t022.1 10t0 6
G7U25P5 | U/T1, V/T2, W/T3 M5 231023) | (5t 18) ®
@)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, ]
20.4 t0 22.1 10 t0 6
G7U27P5 | U/T1, V/T2, W/T3 M5 231028 | (.51 14) a4
(@)
R/L1, S/L2, T/L3, ©, @1, @2, U/TI, M6 35.2t0 44 8to1 4
V/T2, W/T3 (4.0t 5.0) (8 10 50) (22) Power cables,
G7U2011 204 10 22.1 12106 Application | e-g,600V
Bl, B2 M5 (231025) | (3.5t014) | Dependent | vinyl power
35.2to 44 cables
D M6 4010 5.0) "3 3
R/LI, S/L2, T/L3, ©, ®1, ®2, U/TI, M8 79.2 to 88 8tol 3
V/T2, W/T3 (9.0t0 10.0) (8 to 50) (30)
G7U2015 20.4 t0 22.1 12t0 6 Application
Bl, B2 M5 | "231025) | (35t014) | Dependent
35210 44
& M6 | G0t05.0) *3 *3
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 79.2 to 88 8to 1/0 3
W/T3, R1/L11, S1/L21, T1/L31 (9-0t010.0) | (810 60) (30)
G7U2018 35.2t0 44 8022 Application
@3 M6 (4.0t0 5.0) (8to4) Dependent
79.2 to 88
D M8 | (9.010 10.0) *3 *3
R/LI, S/L2, T/L3, ©, @1 U/TI, M8 79.2 to 88 810 1/0 1
V/T2, W/T3,R1/L11, S1/L.21, T1/L31 (9.0t010.0) | (50 to 60) (50)
G7U2022 35.2t0 44 81022 Application
@3 M6 4010 5.0) (8to4) | Dependent
79.2 to 88
& M8 | (9.0 10.0) *3 *3
R/L1, S/L2, T/L3, ©, @1 U/T1, M0 155 to 198 2/0
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (60)
78 to 95 Application
G7U2030 ®3 M8 (8.81010.8) N/A Dependent
155 to 198 2
) MIO 1 (17610 22.5) 30)
11410123 16
v/el, /42 M4 | S (125




Wiring Main Circuit Terminals

Terminal
Dg\::ﬂl\R/I?Sel Terminal Symbol Tseg;ngl Torque Ac.;ceptable AWG Wire Type
Ibein(Nem) | Wire Range (i)
AWG(mm?)
R/L1, S/L2, T/L3, ©, @1 U/TI, MI10 155 to 198 3/0
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (17.6 10 22.5) (80)
78 to 95 Application
G7U2037 ®3 M8 (8.8 t0 10.8) Dependent
155 to 198 1
D MI0 1 (17610 22.5) (38)
11410 123 16
v/el, /22 M4 (13 to 1.4) (1.25)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, MI0 155 to 198 1/0 2P
W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (50 x 2P)
78 to 95 Application
Grunoas | 3 M8 1 (8581010.8) Dependent
155 to 198 170
@) M0 (17610 22.5) (50)
11410 123 16
/el /22 M4 (130 1.4) (1.25)
276 to 345 3/0 % 2P
©, ®1 MI2 1 31 41039.2) (80 x 2P)
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, M10 155 to 198 3/0 x 2P
RI/L11, S1/L21, T1/L31 (17.6 to 22.5) (80 % 2P)
G7U2055 78 to 95 Application
®3 M8 (8.8 t0 10.8) Dependent
155 to 198 2/0
D MI2 1 (17610225 (80)
11410 12.3 16
v/el, /22 M4 (13 to 1.4) (1.25)
276 to 345 250 x 2P
R/L1,S/L2, T/L3, ©, @1 MI2 1 51 41039.2) N/A (150 x 2P)
U/T1, V/T2, W/T3, R1/L11, S1/L21, Mo | 27610345 4/ox2p | Powercables,
T1/L31 (31.41039.2) (100x2P) | €-g, 600V
G7U2075 @ M8 78 to 95 Application Z;Igfl:sp ower
3 (8.8 t0 10.8) Dependent
276 to 345 2/0 % 2P
D MI2 1 31 41039.2) (60 x 2P)
14t 123 16
/el /22 M4 (13100 1.4) (1.25)
350 x 2P, or
276 to 345 1/0 x 4P
R/LL S/L2, T/L3, ©, ®1 MIZ 31 41039.2) (200 % 2P, or
50 x 4P)
300 x 2P, or
U/T1, V/T2, W/T3, R1/L11, S1/L21, MI2 276 to 345 1/0 x 4P
T1/L31 (314 t0 39.2) (150 x 2P, or
G7U2090 50 x 4P)
78 to 95 Application
®3 M8 (8.8 t0 10.8) Dependent
276 to 345 300 x 2P
D MI2 1 (31 41039.2) (150 x 2P)
11410 123 16
t/el, /22 M4 (1300 1.4) (125)
350 x 2P, or
276 to 345 1/0 x 4P
R/L1, S/L2, TIL3, ©, @1 MI2 1 (31 41039.2) (200 % 2P, or
50 x 4P)
300 x 2P, or
U/T1, V/T2, W/T3,R1/L11, S1/L21, T1/ M12 276 to 345 1/0 x 4P
L31 (314 t0 39.2) (150 x 2P, or
G7U2110 50 x 4P)
78 to 95 Application
®3 M8 | (5810 10.8) N/A Dependent
276 to 345 300 x 2P
D MI2 1 (3141039.2) N/A (150 x 2P)
11410 123 16
/el /22 M4 (130 1.4) N/A (1.25)

* The wire thickness is set for copper wires at 75°C
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Table 2.2 380-480 V Class Wire Sizes

Drive Model T inal Tightening Possible Wire | Recommended
E:VIEAR_ODS Terminal Symbol segrn;i:: Torque Sizes Wire Size Wire Type
(Nm) mm?2 (AWG) | mm?2 (AWG)
R/L1, S/L2, T/L3, ©, @1, @2, Bl1, B2, A
10.6 to 13.2 18 to 10 1
G7U40P4 | U/TI, V/T2, W/T3 M4 (12t013) | (0.82105.5) @)
@)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, U
10.6 to 13.2 18 t0 10
G7U40p7 | U/TL, V/T2, W/T3 M4 (12t013) | (0.82105.5) @
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, U
10.6 to 13.2 18 t0 10
G7u41Ps | U/T1, V/T2, W/T3 M4 (12115 | (0821055) @
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, 12
U/T1, V/T2, W/T3 10.6to0 13.2 18 to 10 (3.5)
G7U42P2 M4 (12015 | (0.82105.5) =
(@) 2
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, ,
10.6 to 13.2 18 to 10 1
G7u43p7 | U/TL, V/T2, W/T3 M4 (1.2to 1.5) (0.82t0 5.5) (3.5)
D
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2,
T1 T2 T 10.6 to 13.2 18 to 10 12
G7U44p0 | UL, V/T2, W/T3 M4 (12t01.5) | (0.82t05.5) (3.5)
D
R/L1, S/L2, T/L3, ©, @1, @2, Bl1, B2, . Power cables,
T1. V/T2 T 10.6to 13.2 10to 6 1 e.g., 600 V
G7U4s5ps | U/TL, V/T2, W/T3 M4 (121015) | (5510 14) (55| vinyl power
D cables
R/LI, S/L2, T/L3, ©, @1, @2, B1, B2, .
20.41022.1 10t0 6
G7U47ps | U/TL, V/T2, W/T3 M5 (231025) | (5510 14) ®)
@)
R/LI, S/L2, T/L3, ©, @1, @2, B1, B2, MS 20.4 t0 22.1 10t0 6 8
U/T1, V/T2, W/T3 (2.3t02.5) (5.5t0 14) (8)
G7U4011 20.4t022.1
Q M5 (2.3102.5) 10to 6 10
(M6) 3520 44 (5.5 10 14) (5.5)
(4.0 t0 5.0)
R/L1, S/L2, T/L3, ©, @1, @2, U/TI, M5 35.2t0 44 10t0 6 8
V/T2, W/T3 (4.0 to 5.0) (5.5t0 14) (8)
204 t022.1 10t0 6 8
G7U4015 1 B1, B2 M5 (231025) | (5510 14) ®)
Q M5 35.2t0 44 10to 6 8
(M6) (4.0t0 5.0) (5.5 0 14) ®)
R/LI, S/L2, T/L3, ©, @1, @3, U/TI, M6 35.2t0 44 12103 6
G7us018 | V/T2, W/T3, RI/L11, S1/L21, T1/L31 (“0t05.0) | (3.5t030) (14)
79.2 to 88
D M8 | (9.0 10.0) *3 *3
R/LI, S/L2, T/L3, ©, @1, @3, U/TI, M6 35.2t0 44 12103 4
G7U4022 | V/T2, W/T3, RI/L11, S1/L21, T1/L31 (01050 | (3.5t030) (2))
79.2 to 88
D M8 | (9.0 10.0) *3 *3




Wiring Main Circuit Terminals

Drive Model Terminal | Tightening | Possible Wire | Recommended
CIMR-O0 Terminal Symbol Screws Torque Sizes Wire Size Wire Type
(Nm) mm? (AWG) | mm? (AWG)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 79.2 to 88 81t0 1/0 2
W/T3, R1/L11, S1/L21, T1/L31 (9.0t010.0) | (810 60) (38)
G7U4030 35.2 to 44 (810 4) Application
®3 M6 (4.0 to 5.0) 8 to 22 Dependent
79.2 to 88
D M8 | (9.0 10.0) "3 *3
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2 79.2 to 88 2t01/0 2
G7U4037 ’ ’ > > ’ ’ ’ M8
W/T3, R1/L11, S1/L21, T1/L31 (9.0t010.0) | (30t0 60) (38)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, " 79.2 to 88 810 1/0 1
W/T3, R1/L11, S1/L21, T1/L31 (9010 10.0) | (8t 60) (50)
G7U4045 35.2t0 44 8 to 4 Application
@3 M6 | 40150) | (81022) | Dependent
79.2 to 88
D M8 1 (9.0 10.0) *3 "3
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 1/0
W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (50)
78 to 95 Application
G7U4055 @3 M8 (8.81010.8) Dependent
154.8t0 197.5 2
@ MIO 1 (176 10 22.5) 38)
11.4t012.3 16
/21, 200/,,200, 400/ ,,400 M4 (13 10 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 4/0
W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (100)
78 t0 95 Application
GTU4075 ®3 M8 (8.8 t0 10.8) Dependent | Power cables,
o Mo | 1548101975 I e.g., 600V
(17.6 to 22.5) (50) vinyl power
bles
11410 12.3 16 ca
/41, 200/ ,,200, 400/ ,,400 M4 (1310 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 1/0 x 2P
W/T3, R1/L11, S1/L21, T1/L33 (17.6 10 22.5) (50 x 2P)
Application
@ 3 MS 78 to 95
G7U4090 (8.81010.8) N/A Dependent
154.8t0 197.5 2/0
& Mi2 (17.6 to 22.5) (60)
11.4t012.3 16
/21, 200/ ,,200, 400/ ,,400 M4 (13 10 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 154801975 3/0 x 2P
W/T3, R1/L11, S1/L.21, T1/L33 (17.6 t0 22.5) (80 2P)
78 t0 95 Application
G7U4110 ®3 M8 (8.81010.8) Dependent
154.8 t0 197.5 4/0
@) MIZ | (176 1022.5) (100)
11.4t012.3 16
/41, 200/,,200, 400/ ,,400 M4 (1310 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M12 276 to 345 3/0 x 2P
W/T3, R1/L11, S1/L21, T1/L31 (31.41039.2) (80 2P)
78 to 95 Application
G7U4132 ®3 M8 (8.81010.8) Dependent
276 to 345 1/0 x 2P
@ MI2 1 (31 410392 (50 x 2P)
11410123 16
/21, 200/,,200, 400/ ,,400 M4 (13 10 1.4) (1.25)




Drive Model Terminal | Tightening | Possible Wire | Recommended
CIMR-O0 Terminal Symbol Screws Torque Sizes Wire Size Wire Type
(Nm) mm? (AWG) | mm? (AWG)
R/L1, S/L2, T/L3, @, @1, U/T1, V/T2, M2 276 to 345 4/0 x 2P
W/T3,R1/L11, S1/L21, T1/L31 (31.41039.2) (100 x 2P)
78 to 95 Application
G7U4160 ®3 M8 (8.8 10 10.8) Dependent
276 to 345 1/0 x 2P
@ MI2 1 (314 10392) (50 x 2P)
11410123 16
t/21, 200/,,200, 400/ ,,400 M4 (1310 1.4) (125)
R/L1, S/L2, T/L3, R1/L11, S1/L.21, T1/ 250 x 2P
L31 (125 x 2P)
250 x 2P
U/T1, V/T2, W/T3 (125 x 2P)
694 to 867 600 x 2P
M16
G7U4185 S, @1 (78:4 10 98.0) (325 x 2P)
Application
®3 Dependent
3/0 x 2P
D (80 x 2P)
1140123 16
t/21, 200/,,200, 400/ ,,400 M4 (1310 14) (125)
R/L1, S/L2, T/L3, R1/L11, SI1/L21, T1/ 350x2p | Power cables,
L31 N/A (185 x 2P) S/l%ly 16;)(())w\;r
300 x 2P
U/T1, V/T2, W/T3 (150 x 2P) cables
694 to 867 250 x 4P
M16
G7U4220 S, @1 (78.4 10 98.0) (125 x 4P)
Application
®3 Dependent
4/0 x 2P
D (100 x 2P)
11410123 16
r/¢1, 200/,,200, 400/ ,,400 M4 (1310 1.4) (125)
R/L1, S/L2, T/L3, R1/L11, S1/L.21, T1/ 600 x 2P
L31 (325 x 2P)
500 x 2P
U/T1, V/T2, W/T3 (300 x 2P)
694 to 867 400 x 4P
M16
704300 O, ®1 (78.4 10 98.0) (200 x 4P)
Application
®3 Dependent
250 x 2P
D (125 x 2P)
1140123 16
/21, 200/,,200, 400/ ,,400 M4 (1310 14) (125)

* The wire thickness is set for copper wires at 75°C.

*1 Wire size range provided for drives using insulated screw-type terminal blocks with a single conductor. Refer to applicable codes for proper wire type and size.
*2 Recommended wire sizes are based on the drive current ratings and NEC Article 310 Table 310.16, 75 Degree Celsius copper or equivalent.
#3 Uses non-insulated screw-type terminals. Refer to applicable codes for proper wire type and size.

Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
IMPORTANT voltage drop is calculated as follows:

Line voltage drop (V) = /3 x wire resistance (Q/km) x wire length (m) x current (A) x 103
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W Specification of Closed-Loop Connectors

The closed-loop connectors must be installed on conductors before installing to terminal blocks. Use UL Listed closed-loop
connectors shown below. Use rated 75 °C copper wire. Yaskawa recommends UL-Listed crimp terminals made by JST and
UL Recognized insulation cap by Tokyo DIP.

Damage to Equipment. The insulation cap must be examined for cracking, tearing or other reduction in

NOTICE the integrity of the insulation cap certainly after installation. The appropriate size insulation cap shall be
used which does not allow slippage or require undue force to apply.
Table 2.3 Closed-loop Connector Sizes by Model
3333 Inp;:zve\/ire Input JST Kit P/N c';liumﬁzu O”tg‘i‘g’v"e Output JST Kit P/N cI:r:éull\jg?j;

CIMR-G7 No. No.
2015 2 AWG R38-8 TP-038 4 AWG R22-8 TP-022
2018 2 AWG R38-8 TP-038 2 AWG R38-8 TP-038
2022 1/0 AWG | R60-8 TP-060 1/0 AWG R60-8 TP-060
2030 3/0 AWG | 80-10 TP-080 3/0 AWG 80-10 TP-080
2037 4/0 AWG | R100-10 TP-100 4/0 AWG R100-10 TP-100 2
2045 1/0 AWG | R60-10 (2 per phase) TP-060 1/0 AWG R60-10 (2 per phase) TP-060 I
2055 3/0 AWG 80-10 (2 per phase) TP-080 3/0 AWG 80-10 (2 per phase) TP-080
2075 250 kemil | R150-12 (2 per phase) TP-150 4/0 AWG R100-12 (2 per phase) TP-100
2090 400kcmil R200-12 (2 per phase) TP-200 250 kemil R150-12 (2 per phase) TP-150
2110 400kcmil R200-12 (2 per phase) TP-200 300 kemil R150-12 (2 per phase) TP-150
4018 6 AWG R14-6 TP-014 6 AWG R14-6 TP-014
4022 4 AWG R22-6 TP-022 4 AWG R22-6 TP-022
4030 2 AWG R38-8 TP-038 4 AWG R22-8 TP-022
4037 2 AWG R38-8 TP-038 2 AWG R38-8 TP-038
4045 1/0 AWG | R60-8 TP-060 1/0 AWG R60-8 TP-060
4055 3/0 AWG | 80-10 TP-080 3/0 AWG 80-10 TP-080
4075 4/0 AWG | R100-10 TP-100 4/0 AWG R100-10 TP-100
4090 1/0 AWG R60-10 (2 per phase) TP-060 1/0 AWG R60-10 (2 per phase) TP-060
4110 3/0 AWG 8010 (2 per phase) TP-080 3/0 AWG 8010 (2 per phase) TP-080
4132 3/0 AWG 80—12 (2 per phase) TP-080 3/0 AWG 80-12 (2 per phase) TP-080
4160 4/0 AWG | R100-12 (2 per phase) TP-100 4/0 AWG R100-12 (2 per phase) TP-100
4185 250 kemil | RD150-14 (2 per phase) TP-150 250 kemil RD150-14 (2 per phase) TP-150
4220 400 kemil | RD200-14 (2 per phase) TP-200 300 kemil RD150-14 (2 per phase) TP-150
4300 650 kemil | RD325-14 (2 per phase) TP-325 650 kemil RD325-14 (2 per phase) TP-325




€ Main Circuit Terminal Functions

Main circuit terminal functions are summarized according to terminal symbols in Table 2.4. Wire the terminals correctly for
the desired purposes.

Table 2.4 Main Circuit Terminal Functions (200-240 V Class and 380-480 V Class)

Purpose Terminal Symbol Model: CIMR-G7UC]
R v 208-240 Vac 480 Vac
R/L1, S/L2, T/L3 20P4 to 2110 40P4 to 4300
Main circuit power input
RI/L11, S1/L21, T1/L31 2018 to 2110 4018 to 4300
Drive outputs U/T1, V/T2, W/T3 20P4 to 2110 40P4 to 4300
DC power input ®1, © 20P4 to 2110 40P4 to 4300
E‘;ikmg Resistor Unit connec- | 5 g, 20P4 to 27P5 40P4 t0 4015
DC link choke connection D1, D2 20P4 to 2015 40P4 to 4015
Brak.mg Transistor Unit con- ®3, O 2018 t0 2110 4018 to 4300
nection
Ground D 20P4 to 2110 40P4 to 4300
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€ Main Circuit Configurations

The main circuit configurations of the drive are shown in Table 2.5.

Table 2.5 Drive Main Circuit Configurations

208-240 Vac

480 Vac

CIMR-G7U20P4 to 2015

CIMR-G7U40P4 to 4015

B1 B2
‘ |
i ! 1
o 1 T T 1 e
®27¢ i ®2 o——
1 @ I
R/L1 i‘ i urm RIL1O————]
S/L2 ¢ - o VM2 S/L2¢
T3 © ——0 W/T3 I3 o———
o ¢ = ; 1
i i QO &
I
o ! i
! Power i I
; supply i !
Tt T i i
I 1 I
®1 o1 1 = i
I I +— I
RIL1 RL1 & i
| i L VaK
Si2 o stz o T
I3 |le o VT2
RI/L11 T ! A
| R1L11 = WIT3
S1L21 % LA :
I
THL31 THL31 i
0 e 0 l
|
i i
1 I
I
r@ i
[ i
I I
i i
. i
| 1 i
®1 @ 1 = 1
i i . i
RLT & RILY 1 i
5 1
SL2 1 s2 4 T — urt
;/15311 ¢ T3 o dr 6 VT2
@ | -
S1L21 2{11//51 . T —% w3
T3 Y [
o Ie TIL31 Tro— i
i © i :
[ ® t/ 04 i !
i i
412 4200/2200 % !
1 i !
‘ 4400//2400 i |
I,
L e ;

Note Consult your Yaskawa representative before using 12-phase rectification.




€ Standard Connection Diagrams

Standard drive connection diagrams are shown in Fig 2.4. These are the same for both 208-240 Vac and 480
Vac drives. The connections depend on the drive capacity.

ECIMR-G7U20P4 to 2015 and 40P4 to BCIMR-G7U2018, 2022, and 4018 to 4045
4015
Braking Resistor m ] Srnaifi(liﬁﬁﬁii?‘”

DC link choke Unit (optional) : ! Brakin
X : g Unit
(optional) e i i L l ‘ I (optional)
—©

O®1 D281 B2 | O — OO
e QRIL1 U1 0—— L ® @30 |
63 @ siL2 VIT2 @ @ U1 0
T/L3 V/T2 -
62 wrag

3- phase 200-240Vag W/T3
(380-480 Vac) i :
' i
| @ -
A I | i
x ¥ | L
o i
Be sure to remove the short-circuit bar before connecting the DC The DC link choke is built in.
link choke.
ECIMR-G7U2030 to 2110 ECIMR-G7U4055 to 4300

Braking Resistor Braking Resistor
Unit (optional) Unit (optional)
@ ©r i Braking Unit "t Braking Unit
I o- i (optional) : L(optlonal)
ol -

&1 @3 @
O O © S/L2 V/IT2 S/L2 VIT2
© (M) © {
6 ~O TIL3 -m 00 ~O TIL3 WIT3 @-w
|

3-phase >@ R1/L11 WIT30 3-phase 380-48 y@ R1/L11

200-240Vac >0 S1/1.21 \@
T1/L31 :
O 1/
©-2200/12200 i

©-400/(2400

Control power is supplied internally from the main circuit DC power supply for all drive models.

Fig 2.4 Main Circuit Terminal Connections



Wiring Main Circuit Terminals

€ Wiring the Main Circuits

This section describes wiring connections for the main circuit inputs and outputs.

EWiring Main Circuit Inputs

Observe the following precautions for the main circuit power supply input.

Installing a Molded-case Circuit Breaker

Always connect the power input terminals (R/L1, S/L2, and T/L3) and power supply via a molded-case circuit
breaker (MCCB) suitable for the drive.

¢ Choose an MCCB with a capacity of 1.5 to 2 times the drive's rated current.

¢ For the MCCB's time characteristics, be sure to consider the drive's overload protection (one minute at
150% of the rated output current).

« If the same MCCB is to be used for more than one drive, or other devices, set up a sequence so that the
power supply will be turned OFF by a fault output, as shown in Fig 2.5.

Drive I
Power

supply M/QQB N\

20P4 to 2030: 3-phase,
200 to 240 Vac, 50/60 Hz AO—/V\

2037 to 2110: 3-phase, —
200 to 230 Vac, 50/60 Hz O—M AW
40P4 to 4300: 3-phase, *
380 to 460 Vac, 50/60 Hz MC | v

ON H Fault output

OFF (NC)
MG
MC

* For 380-480 V class drives, connect a 460/230 V transformer.

Fig 2.5 MCCB Installation

Installing a Ground Fault Interrupter

Drive outputs use high-speed switching, so high-frequency leakage current is generated. Therefore, at the
drive primary side, use a ground fault interrupter to detect only the leakage current in the frequency range that
is hazardous to humans and exclude high-frequency leakage current.

« For the special-purpose ground fault interrupter for drives, choose a ground fault interrupter witha  sen-
sitivity amperage of at least 30 mA per drive.

e When using a general ground fault interrupter, choose a ground fault interrupter with a sensitivity
amperage of 200 mA or more per drive and with an operating time of 0.1 s or more.




Installing a Magnetic Contactor
If the power supply for the main circuit is to be shut off during a sequence, a magnetic contactor can be used.

When a magnetic contactor is installed on the primary side of the main circuit to forcibly stop the drive,
however, the regenerative braking does not work and the drive will coast to a stop.

¢ The drive can be started and stopped by opening and closing the magnetic contactor on the primary side.
Frequently opening and closing the magnetic contactor, however, may cause the drive to break down. Start
and stop the drive at most once every 30 minutes.

e When the drive is operated with the Digital Operator, automatic operation cannot be performed after
recovery from a power interruption.

« If the Braking Resistor Unit is used, program the sequence so that the magnetic contactor is turned OFF by
the contact of the Unit's thermal overload relay.

Connecting Input Power Supply to the Terminal Block

Input power supply can be connected to any terminal R/L1, S/L2, or T/L3 on the terminal block; the phase
sequence of input power supply is irrelevant to the phase sequence.

Installing an AC Reactor

If the drive is connected to a large-capacity power transformer (600 kVa or more) or the phase advancing
capacitor is switched, an excessive peak current may flow through the input power circuit, causing the
converter unit to break down.

To prevent this, install an optional AC Reactor on the input side of the drive or a DC link choke to the DC link
choke connection terminals.

This also improves the power factor on the power supply side.

Installing a Surge Absorber

Always use a surge absorber or diode for inductive loads near the drive. These inductive loads include
magnetic contactors, electromagnetic relays, solenoid valves, solenoids, and magnetic brakes.

Installing a Noise Filter on Power Supply Side
Install a noise filter to eliminate noise transmitted between the power line and the drive.

¢ Correct Noise Filter Installation

O

Power
supply M,CE;B
—0 O™M—INoise — _ .
6{ & oM —ffilter —— Drive a@
5 oM S
MCCB
S OM Other
L S oMm controllers

Use a special-purpose noise filter for drives.

Fig 2.6 Correct Power supply Noise Filter Installation
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¢ Incorrect Noise Filter Installation

Power
supply MCCB
— O oM — |
6{ 5 OM Drive :@,D
S OM L~
MCCB G |
> eneral-
’o) o/\/\—purporSe Other
b5 OM__hoise filter | controllers
Power
supply ~ MCCB
Vi OHOMGeneral- | <.
& S O-M—|purpose Drive :( :)
5 oM noise filter| A
MCCB
5 oM Other
L 5 oM lcontrollers Do not use general-purpose noise filters. General-
purpose noise filter can not effectively suppress
noise generated from the drive.

Fig 2.7 Incorrect Power supply Noise Filter Installation

EWiring the Output Side of Main Circuit

Observe the following precautions when wiring the main output circuits.

Connecting the Drive and Motor
Connect output terminals U/T1, V/T2, and W/T3 to motor lead wires U/T1, V/T2, and W/T3, respectively.
Check that the motor rotates forward with the forward run command. Switch over any two of the output

terminals to each other and reconnect if the motor rotates in reverse with the forward run command.

Never Connect a Power Supply to Output Terminals
Never connect a power supply to output terminals U/T1, V/T2, and W/T3. If voltage is applied to the output
terminals, the internal circuits of the drive will be damaged.

Never Short or Ground Output Terminals
If the output terminals are touched with bare hands or the output wires come into contact with the drive

casing, an electric shock or grounding will occur. This is extremely hazardous. Do not short the output wires.

Do Not Use a Phase Advancing Capacitor or Noise Filter

Never connect a phase advancing capacitor or LC/RC noise filter to an output circuit. The high-frequency

components of the drive output may result in overheating or damage to these part or may result in damage to
the drive or cause other parts to burn.




Do Not Use an Electromagnetic Switch

Never connect an electromagnetic switch (MC) between the drive and motor and turn it ON or OFF during
operation. If the MC is turned ON while the drive is operating, a large inrush current will be created and the
overcurrent protection in the drive will operate.

When using an MC to switch to a commercial power supply, stop the drive and motor before operating the
MC. Use the speed search function if the MC is operated during operation. If measures for momentary power
interrupts are required, use a delayed release MC.

Installing a Thermal Overload Relay

This drive has an electronic thermal protection function to protect the motor from overheating. If, however,
more than one motor is operated with one drive or a multi-pole motor is used, always install a thermal relay
(THR) between the drive and the motor and set L1-01 to 0 (no motor protection). The sequence should be
designed so that the contacts of the thermal overload relay turn OFF the magnetic contactor on the main circuit
inputs.

Damage to Equipment. This product does not provide motor over-temperature sensing. External
motor over-temperature protection is required as defined in NFPA 70 of the National Electrical Code,
Article 430, Section X, Paragraph 430.126.

NOTICE

Installing a Noise Filter on Output Side

Connect a noise filter to the output side of the drive to reduce radio noise and inductive noise.

Zj’r‘;‘ﬁ; MCCB
5 oM Noise

GEE’—@M Drive filter @
5 OM|
} \\ Radio noise
Inductive

Signal line noise
Controller

Inductive Noise: Electromagnetic induction generates noise on the signal line, causing the controller to malfunction.

Radio Noise: Electromagnetic waves from the drive and cables cause the broadcasting radio receiver to make noise.

Fig 2.8 Installing a Noise Filter on the Output Side
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Countermeasures Against Inductive Noise

As described previously, a noise filter can be used to prevent inductive noise from being generated on the
output side. Alternatively, cables can be routed through a grounded metal pipe to prevent inductive noise.
Keeping the metal pipe at least 30 cm (approximately 1 foot) away from the signal line considerably reduces
inductive noise.

Power MCCB Metal pipe

supply 5STOM . P .
5om_| Drive - H ™
— \ 1 1

H i 30 cm min.
, _ (11t)
Signal line

Controller

Fig 2.9 Countermeasures Against Inductive Noise

Countermeasures Against Radio Interference

Radio noise is generated from the drive as well as from the input and output lines. To reduce radio noise,
install noise filters on both input and output sides, and also install the drive in a totally enclosed steel box.

2
The cable between the drive and the motor should be as short as possible.
I
P Steel box
ower . imeeemeeem-eoooooo-o.

supply ~ MCCB

iy Noise [ Drive —|Noise

> M —ifilter [ —filter

oM — -

Fig 2.10 Countermeasures Against Radio Interference

Cable Length between Drive and Motor

If the cable between the drive and the motor is long, the high-frequency leakage current will increase, causing
the drive output current to increase as well. This may affect peripheral devices. To prevent this, adjust the
carrier frequency (set in C6-01, C6-02) as shown in Table 2.6. (For details, refer to Chapter 3 User
Parameters.)

Table 2.6 Cable Length between Drive and Motor

Cable length 50 m max. (164 ft) 100 m max. (328 ft) More than 100 m (> 328 ft)
Carrier frequency 15 kHz max. 10 kHz max. 5 kHz max.
EGround Wiring

Observe the following precautions when wiring the ground line.

¢ Always use the ground terminal of the 200-240 V drive with a ground resistance of less than 100 Q and
that of the 380-480 V drive with a ground resistance of less than 10 Q.

¢ Do not share the ground wire with other devices, such as welding machines or power tools.
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¢ Always use a ground wire that complies with technical standards on electrical equipment and minimize the

length of the ground wire.
Leakage current flows through the drive. Therefore, if the distance between the ground electrode and the

ground terminal is too long, potential on the ground terminal of the drive will become unstable.

* When using more than one drive, be careful not to loop the ground wire.

O X

OK NO L1 ™

e
/
IH— e

Fig 2.11 Ground Wiring

EConnecting the Braking Resistor (ERF)
A Braking Resistor that mounts to the drive can be used with 200-240 V and 380-480 V Class drives with out-
puts from 0.4 to 3.7 kW.

Connect the braking resistor as shown in Fig 2.12.

Table 2.7

L8-01 (Protect selection for internal DB resistor) 1 (Enables overheat protection)

L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)

(Select either one of them.) 3 (Enables stall prevention function with braking resistor)

Braking resistor

Fig 2.12 Connecting the Braking Resistor

N '4 The braking resistor connection terminals are B1 and B2. Do not connect to any other terminals. Connecting

?‘ to any terminals other than B1 or B2 can cause the resistor to overheat, resulting in damage to the
® equipment.

IMPORTANT
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EConnecting the Braking Resistor Unit (LKEB) and Braking Unit (CDBR)

Use the following settings when using a Braking Resistor Unit. Refer to User Parameters on page 10-18 for
connection methods for a Braking Resistor Unit.

A Braking Resistor that mounts to the drive can also be used with drives with outputs from 0.4 to 3.7 kW.

Table 2.8
L8-01 (Protect selection for internal DB resistor) 0 (Disables overheat protection)
L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)
(Select either one of them.) 3 (Enables stall prevention function with braking resistor)

L8-01 is used when a braking resistor without thermal overload relay trip contacts (ERF type mounted to
drive) is connected.

The Braking Resistor Unit cannot be used and the deceleration time cannot be shortened by the drive if L3-04
is set to 1 (i.e., if stall prevention is enabled for deceleration).
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€ Wire Sizes and Closed-loop Connectors

For remote operation using analog signals, keep the control line length between the Digital Operator or
operation signals and the drive to 50 m (164 ft) or less, and separate the lines from high-power lines (main
circuits or relay sequence circuits) to reduce induction from peripheral devices.

When setting frequencies from an external frequency reference (and not from a Digital Operator), used
shielded twisted-pair wires and ground the shield to terminal E (G), as shown in the following diagram.

Shield terminal

e\
\JE(G)]7‘T

® O +V Speed setting power supply, +15V 20 mA
2k
2 kQ i O A1 Master speed reference, -10to 10 V
i \j A2 Master speed reference, 4 to 20 mA

2kQ

2kQ .

- O A3 Auxiliary reference

T O RP Pulse input, 32 kHz max.
P' Pv P¢ P¢ AC Analog common
p

Fig 2.13
Terminal numbers and wire sizes are shown in Table 2.9.

Table 2.9 Terminal Numbers and Wire Sizes (Same for all Models)

2-22

Terminal Tightening Possible Wire Recommended
Terminals Seélf";w: Torque Sizes Wire Size AWG Wire Type
Ib-in (N-m) AWG (mm?) (mm?)
FM, AC, AM, M3, M4,
SC, Al, A2, A3,+V, -V,

S1, S2, S3, S4, S5, S6, Stranded wire:

S7, S8, MA, MB, MC, | Phoenix 421053 261 lvg ’ 18 ) _ L
M1, M2, P3, C3, P4, C4, type*s (0.5 t0 0.6) 0 (0.75) Shielded, twisted-pair wire
MP, RP, R+, R-, $9, S10, (0.14 to 1.5) Shielded, polyethylene-
S11, 812, S+, S-, IG, SN, covered, vinyl sheath cable"?

SP
7.0to0 8.8 20 to 14 12
EG) M35 1 08t01.0) | (0.5t02) (1.25)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Yaskawa recommends using straight solderless terminals on digital inputs to simplify wiring and improve reliability.
* 3. Yaskawa recommends using a thin-slot screwdriver with a 3.5 mm blade width.
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& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.10. Use the appropriate terminals for the correct
purposes.

Table 2.10 Control Circuit Terminals

Type | No. Signal Name Function Signal Level

S1 Forward run/stop command Forward run when CLOSED; stopped when OPEN.

S2 Reverse run/stop command Reverse run when CLOSED; stopped when OPEN.

Factory setting: External fault when
. . . *]
S3 Multi-function input 1 CLOSED.
S4 Multi-function input 2%l Factory setting: Fault reset when CLOSED.
. L Factory setting: Multi-speed speed
*1
85 Multi-function input 3 reference 1 effective when CLOSED.
. L. Factory setting: Multi-speed speed .
*] _
86 Multi-function input 4 reference 2 effective when CLOSED. ﬁl:;[]gg:)n
S digital
g S7 Multi-function input 51 Factory setting: chgLf;r)esgle)ncy selected when inputs. 24 Vdc, 8 mA 5
input : Photocoupler
signals H . .
o S8 Multi-fanction input 61 Factory setting: External baseblock when | T uslé(t:%(;ns isolation I
ulti-function inpu
P CLOSED. H1-01 to
9 . L - Factory setting: Multi-speed speed HI-10
Multi-function input 7 reference 3 effective when CLOSED.
. L Factory setting: Multi-speed speed
*]
S10 Multi-function input 8 reference 4 effective when CLOSED.
. o Factory setting: Accel/decel time selected
*1
S11 Multi-function input 9 when CLOSED.
. L. Factory setting: Emergency stop
*1
S12 Multi-function input 10 (NO contact) when CLOSED.

SC Sequence input common -
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Table 2.10 Control Circuit Terminals (Continued)

Type | No. Signal Name Function Signal Level
. +15V
+
+V +15 V power output 15V power supply f or analog input (Max. current: 20
or transmitters
mA)
15 V power supply for analog input ISV
-V -15 V power output P PPy 1 £ 1mp (Max. current: 20
or transmitters
mA)
- +
N Master speed frequency -10 to +10 V/-100 to 100% HIOO\;O(IHI (Ltvi’n? teod_
reference 0 to +10 V/100% P P
ance: 20 kQ)
Multi-
function
1 41020 mA (I
Analog | AD Multi-function analog input 410 20 mA/100%, -10 to +10 V/-100 to iarllnzilto 2g imtoedgnr;le' Z(SI(I)p;.t)
input g mnp +100%, 0 to +10 V/100% put = P :
signals Function
set by
H3-09
Multi-
function
analog
. . . 4 to 20 mA/100%, -10 to +10 V/-100 to . 4 to 20 mA (Input
A3 Multi-function analog input +100%. 0 to +10 V/100% 1nput.3. impedance: 250 Q)
Function
set by
H3-05
AC Analog reference common ov -
E(G) Shle?d wire, opt%onal ground ) i
line connection point
P3 . :
Photo. Multi functlto3n PHC Factory setting: Ready for operation when CLOSED.
coupler C3 OUtpu 50 mA max. at 48
outputs vd *)
P4 Multi-function PHC Factory setting: FOUT frequency detected when ¢
Cc4 output 4 CLOSED.




Table 2.10 Control Circuit Terminals (Continued)

Wiring Control Circuit Terminals

Type | No. Signal Name Function Signal Level
Fault output signal
MA
(NO contact) MA / MC: Closed during fault condition Form C
Fault output signal MB / MC: Open during fault condition Dry contacts
MB (NC contact) capacity:
1 A max. at 250 Vac
MC Relay contact output 1 A max. at 30 Vdc
common B
Ml Multi-
function
Multi-function contact Factory setting: Operating digital
output Operating when CLOSED across M1 and output.
M2 (NO contact) M2. Function
set by
Relay H2-01
M3 Multi-
function Form A
Multi-function contact Factory setting: Zero speed digital Dry cor{tacts
output 2 Zero speed level (b2-01) or below when output. capacity:
M4 tp CLOSED. Function |1 A max. at 250 Vac
set by 1 A max. at 30 Vdc
H2-02
M5 Multi-
. function
Factory setting: Frequency dicital
Multi-function contact agreement detection ou% ut
M6 output 3 Frequency within 2 Hz of set put.
Function
frequency when CLOSED.
set by
H2-03
Multi-
function
P 0 to +10Vdc / 100% frequency analog
FM Multi func.t 1on1analog -10 to +10Vdc / 100% frequency output 1.
monitor 4 to 20mA / 100% frequency Function
set by
H4-01
Anal 0,
monitor Muti. | © t02+1 ?\ Vde £5%
outputs 0to +10Vdc / 100% drive's rated function mA max.
output current analog
Multi-function analog -10 to +10Vdc / 100% drive's rated output
AM . output 2.
monitor 2 current .
4 to 20mA / 100% drive's rated output cur- | Function
rent set by
H4-04
AC Analog common -
Function
RP Multi-function pulse input*3 Factory setting: Frequency reference set by 0 to 32 kHz (3 k)
H6-01
Pulse
vo Function
MP Multi-function pulse Factory setting: Output frequency setby |0to32kHz (2.2 kQ)

monitor

H6-06




Table 2.10 Control Circuit Terminals (Continued)

Type | No. Signal Name Function Signal Level
R+ MODBUS Differential input,
R- communications input . PHC isolation
RS- For 2-wire RS-485, short R+ and S+ as well
as R- and S-.
485/ S+ MODBUS Differential output,
422 S- communications output PHC isolation
1G Communications shield wire - -

* 1. For a 3-wire sequence, the default settings are a 3-wire sequence for S5, multi-step speed setting 1 for S6 and multi-step speed setting 2 for S7.
* 2. When driving a reactive load, such as a relay coil, always insert a flywheel diode as shown in Fig 2.14.
* 3. Pulse input specifications are given in the following table.

Low level voltage 0.0t0 0.8 V
High level voltage 3510132V
H duty 30% to 70%
Pulse frequency 0to 32 kHz

- FIywh:eeI diode

Coil

External power:

must be at least as high as the
48 V max.

| The rating of the flywheel diode
I
* \ circuit voltage.

I

Fig 2.14 Flywheel Diode Connection

EShunt Connector CN15 and DIP Switch S1
The shunt connector CN15 and DIP switch S1 are described in this section.

Analog output switch Tnis -
Voltage output——— $/afe N

Current output —%@f‘ - . .
| s ] Terminating resistance
\ o [T oN]

ofmlr =, %3 Analog input switch
\\\ ‘ 7/K £ Factory settings
= ,

*Note: Refer to Table 2.11 for S1 functions and
to Table 2.13 for Sinking/Sourcing Mode
and Input Signals.

o()e

EEm e e e e

Q02022222 Q

Fig 2.15 Shunt Connector CN15 and DIP Switch S1

2-26
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The functions of DIP switch S1 are shown in the following table.

Table 2.11 DIP Switch S1

Function

Setting

tance

RS-485 and RS-422 terminating resis- OFF: No terminating resistance

ON: Terminating resistance of 110 Q

S1-2 Input method for analog input A2

OFF: 0 to 10 V (internal resistance: 20 k€2)
ON: 4 to 20 mA (internal resistance: 250 Q)

The functions and positions of CN15 are shown in the following table.

Table 2.12 Jumper CN15 Configuration Options

Jumper CN15 Configuration

Analog Output Monitor Configuration

oo o] Voltage Output (0-10Vdc) for terminals FM-AC (CH1) and AM-AC (CH2)
oo o
o @@ Current Output (4-20mA) for terminals FM-AC (CH1) and AM-AC (CH2)
CXO

Voltage Output (0-10Vdc) for terminals FM-AC (CH1)
Current Output (4-20mA) for terminals AM-AC (CH2)

Current Output (4-20mA) for terminals FM-AC (CH1)
XL

Voltage Output (0-10Vdc) for terminals AM-AC (CH2)




B Sinking/Sourcing Mode

The multi-function input terminal logic can be switched between sinking mode (0 Vdc common) and sourcing
mode (+24 Vdc common) by using the terminals SN, SC, and SP. An external 24 Vdc power supply is also sup-
ported, providing more freedom in signal input methods.

Table 2.13 Sinking/Sourcing Mode and Input Signals

2-28

Internal Power Supply External Power Supply
| |
| |
i ! —
st o I} 21 st [ [yEs]
= o =
i +« i
| | B
sz | |Y 31 is2 |1} =4l
Sinking | |
Mode I I
;SN . SN
I'sc L lsc
I = P24V(+24V) ' ! = IP24V/(+24V)
sp External +24V sp :|'
| |
i i
! |
| |
| — | —
I 5 =4l % s [ [¥FsK]
1T Y 1T —
| |
| B | B
b2 | [FRsE] + o | ¥Rzt
Sourcing | |
Mode I |
SN External +24v F oSN
[ I'sc .i I'sc
' = |P24V(+24V) ' = |P24V(+24V)
| isP T bSP_ T
I |
i i
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& Control Circuit Terminal Connections

Connections to drive control circuit terminals are shown in Fig 2.16.

¢ 12 Pulse Input Terminals R1/L11, S1/L21, T1/L31 are standard
on CIMR-G7U2018 - 2110 and CIMR-G7U4018 - 4300.

+¢ External Braking Terminal(+) 3 is standard on CIMR-G7U2018

DC Link Choke - 2110 and CIMR-G7U4018 - 4300.

Standard: +¢¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -
CIMR-G7U2018 02110 Remove if adding 2015 and CIMR-G7U40P4- 4015.
CIMR-G7U4018 to 4300 external DC link
U X choke
Branch circuit Shorting Bar Standard:
protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
l ®» ®2 ® (O 81 B2
MCCB . ‘00 X Motor
11— RIL1 urt © -
3-Phase \ ’ \
Power Supply | 5 siL2 VT2
50/60Hz . I H
L3 — T3 G 7 W/T3
/ ©) RL11® @ ©
Remove jumpers if '-'
using 12 pulse input @ S/L21¢
©) TIL31e
L 9 @ wa | 2
Digital Inputs Foward Run/Stop {t $1 o Fault Contact
PAIBC . L | Reverse Runistop | o . 250VAC, 30VDC, 1A
¢ External Fault I} S3 (H1-01) M1 X
Fault Reset
ault Rese I S4 (H1-02) (H2-01) M2 During Run
N o)
¢ Multi-Step Reference 1 ft S5 (H1-03) e
Multi-Step Reference 2 I S6 (H1-04) o) Multi-function
_ _ I (H2-02) M4 Zero Speed Digital Outputs 2-4
Multi-function ¢ Jog Reference I} S7 (H1-05) Q 250VAC, 30VDC, 1A
Digital Inputs ’ '
24VDC, 8 mA g Baseblock i} S8 (H1-06) M5 X
Multi-Step Reference 3 } } S9 (H1-07) (H2-03) M6 1 Frequency Agree 1
Multi-Step Refe 4
N ulti-Step Reference It S10 (H1-08) 3 1
Accel / Decel Time 1 I
1 S11 (H1-09) (H2-04) Inverter Ready
¢ Fast-Stop N.O. } } $12 (H1-10) 0] »Multi-function
P4 Digital Outputs 5-6
)

SN 48VDC, 50mA
(H2-05) Minor Fault - Alarm

.0 sC o)
() SP +24VDC
E(G
Leo
—@ +V +15VDC +/-10%, 20mA
2kQ EG) X
Q -V -15VDC +-10%, 20mA
2kQ D< A1 0to +-10VDC, 20 kQ * Multi-function 1
External (H4-01) FM Output Frequency Analog Output 1 -2
Frequency . 1 0to +/-10VDC, 2mA
Reference A2 40“: 22/-m1/?)\/2§g()2 Ok(fs)tz OSN1) 2 OFF 4-20mA, 500Q
[0 o +/-10VDC, 1 (81 )" (Ha-04) AM Output Current +-9 Bit Resolution
Multi-function Analog Input 1 (H3-09) +/- 8% Accuracy
———————————————— f----—--) A3 0to +-10VDC, 20kQ * - .
7 Multi-function
Multi-function Analog Input 2 (H3-05) (H6-06) MP Output Frequency Pulse Output
777777 @ RP 0 to 32kHz, 5 to 12VDC, 3kQ ** 0 to 32kHz
Multi-function Pulse Input (H6-01) 9VDC @ 3kQ
AC AC +/-1% Accuracy
N
Terminating
Resistor t
Ji CN15
o
Modbus RTU I R- st 1 See Page 2-25 for details.
Communications
RS-485/422 S+ DIP Switch S1%
19.2 Kbps
P S- " S1-1 * +/-11 Bit Resolution, 0.2% Accuracy
7 [T S1-2 ** 10 Bit Resolution, 0.2% Accuracy
T IG OFF <::'\‘/ ON *** +/-1% Accuracy

Fig 2.16 Control Circuit Terminal Connections
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€ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits.
 Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2,
W/T3, ©, @1, @2, and @ 3) and other high-power lines.

¢ Separate wiring for control circuit terminals MA, MB, MC, M1, M2, M3, M4, M5, and M6 (contact
outputs) from wiring to other control circuit terminals.

» Use twisted-pair or shielded twisted-pair cables for control circuits to prevent operating faults. Process
cable ends as shown in Fig 2.17.
 Connect the shield wire to terminal E (G).

* Insulate the shield with tape to prevent contact with other signal lines and equipment.

Shield sheath Armor

Do not connect here.
Connect to shield sheath
terminal at drive
(terminal E (G))

Insulate with tape

Fig 2.17 Processing the Ends of Twisted-pair Cables

& Control Circuit Wire Sizes

For remote operation, keep the length of the control wiring to 50m or less. Separate the control wiring from high-
power lines (input power, motor leads or relay sequence circuits) to reduce noise induction from peripheral devices.

When setting speed commands from an external speed potentiometer, use shielded twisted-pair wires and ground the
shield to terminal E(G), as shown above. Terminal numbers and wire sizes are shown in Table 2.9.

€ Wiring Checks

Check all wiring after wiring has been completed. Do not perform a buzzer check on control circuits. Perform
the following checks on the wiring.

e Is all wiring correct?
» Have any wire clippings, screws, or other foreign material been left?
¢ Are all screws tight?

* Are any wire ends contacting other terminals?
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Installing and Wiring Option Cards .
Installing and Wiring Option Cards

€ Option Card Models and Specifications

Up to three Option Cards can be mounted in the drive. You can mount up one card into each of the three places
on the controller card (A, C, and D) shown in Fig 2.18.

Table 2.14 lists the type of Option Cards and their specifications.

Table 2.14 Option Card Specifications

Card Model Specifications Mount.lng
Location
PG-A2 Serial open-collector/complimentary inputs A
PG-B2 Phase A/B complimentary inputs A
PG Speed Control Cards
PG-D2 Single line-driver inputs A
PG-X2 Phase A/B line-driver inputs A
Input signal levels
AL A @S0, T ahamnl c -
Input resolution: 14-bit T—
Input signal levels
Speed Reference Cards
p AL 14B 0to 10 V DC (20 kQ) c
4 to 20 mA (250 Q), 3 channels
Input resolution: 13-bit with sign bit
DI-08 8-bit digital speed reference setting
DI-16H2 16-bit digital speed reference setting
g:;/(;ceNet Communications SI-N DeviceNet communications support C
Eroﬁbus—DP Communica- SI-P Profibus-DP communications support C
tions Card
AO-08 8-bit analog outputs, 2 channels D
Analog Monitor Card
AO-12 12-bit analog outputs, 2 channels D
DO-08 Six photocoupler outputs and 2 relay outputs D
Digital Output Card
DO-02C 2 relay outputs D




& Installation

Before mounting an Option Board, remove power from the drive and wait for the CHARGE LED to go out.
Remove the Digital Operator, front cover, and option clip. Option Clip can be easily removed by squeezing
the protruding portions of the clip and then pulling it out. Then, mount the Option Board(s).

The A Option Board uses a mounting spacer to secure the board to the control board. Insert the mounting
spacer as shown in Fig 2.18.

After installing an Option Board into slot C or D, insert the Option Clip to prevent the side with the connector

from rising.

Refer to documentation provided with the Option Board for detailed mounting instructions for option slots A,
C, and D.

4CN
A Option Card connector

2CN
C Option Card connector

A Option Card mounting spacer
(Provided with A Option Card.)

[ C Option Card mounting spacer

[ C Option Card

Option Clip
(To prevent raising of
C and D Option Cards)

[— D Option Card

3CN
D Option Card connector

IR 3 4 H I D Option Card mounting spacer
A Option Card % A Option Card mounting spacer

Fig 2.18 Mounting Option Cards
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€ PG Speed Control Card Terminals and Specifications

The terminal specifications for the PG Speed Control Cards are given in the following tables.

EPG-A2

The terminal specifications for the PG-A2 are given in the following table.

Table 2.15 PG-A2 Terminal Specifications

Terminal No. Contents Specifications
1 12 Vdc (£5%), 200 mA max.
Power supply for pulse generator
2 0 Vdc (GND for power supply)
3 +12 V/open collector switching ter- Terminal for sw1tch1ng betweenl2 Vdc voltgge input
minal and open collector input. For open collector input,
4 short across 3 and 4.
TAl
H: +4 to 12 Vdc; L: +1 Vdc max. (Maximum response
5 .
Pulse input terminal frequency: 30 kHz)
6 Pulse input common 2
7 12 Vdc (£10%), 20 mA max. I
Pulse motor output terminal
8 Pulse monitor output common

TA2 (E) Shield connection terminal -
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mPG-B2

The terminal specifications for the PG-B2 are given in the following table.

Table 2.16 PG-B2 Terminal Specifications

Terminal No. Contents Specifications
1 12 Vdc (£5%), 200 mA max.
Power supply for pulse generator
2 0 Vdc (GND for power supply)
H: +8 to 12 Vdc
3 _ ) L: +1 Vdc max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TAl
4 Pulse input common
H: +8 to 12 Vdc
5 ' ' L: +1 Vdc max.
B-phase pulse input terminal (Maximum response frequency: 30 kHz)
6 Pulse input common
1 Open collector output, 24 Vdc, 30 mA max.
A-phase monitor output terminal
2 A-phase monitor output common
TA2
3 Open collector output, 24 Vdc, 30 mA max.
B-phase monitor output terminal
4 B-phase monitor output common
TA3 (E) Shield connection terminal -
EPG-D2

The terminal specifications for the PG-D2 are given in the following table.

Table 2.17 PG-D2 Terminal Specifications

Terminal No. Contents Specifications

1 12 Vdc (£5%), 200 mA max.*
2 Power supply for pulse generator 0 Vdc (GND for power supply)
3 5 Vdc (+5%), 200 mA max.*

TA1 4 Pulse input + terminal Line.driver input (RS-422 level input)
5 Pulse input - terminal Maximum response frequency: 300 kHz
6 Common terminal -
7 Pulse monitor output + terminal

Line driver output (RS-422 level output)

8 Pulse monitor output - terminal

TA2 (E) Shield connection terminal -

* 5 Vdc and 12 Vdc cannot be used at the same time.




mPG-X2

Installing and Wiring Option Cards

The terminal specifications for the PG-X2 are given in the following table.

Table 2.18 PG-X2 Terminal Specifications

Terminal No. Contents Specifications
1 12 Vde (£5%), 200 mA max.*
2 Power supply for pulse generator 0 Vdc (GND for power supply)
3 5 Vdc (£5%), 200 mA max.*
4 A-phase + input terminal
5 A-phase - input terminal
TAl
6 B-phase + input terminal Line driver input (RS-422 level input)
7 B-phase - input terminal Maximum response frequency: 300 kHz
8 Z-phase + input terminal
9 Z-phase - input terminal
10 Common terminal 0 Vdc (GND for power supply)
1 A-phase + output terminal
2 A-phase - output terminal
3 B-phase + output terminal
Line driver output (RS-422 level output)
TA2 4 B-phase - output terminal
5 Z-phase + output terminal
6 Z-phase - output terminal
7 Control circuit common Control circuit GND
TA3 (E) Shield connection terminal -

* 5 Vdc and 12 Vdc cannot be used at the same time.




€ Wiring

Wiring examples are provided in the following illustrations for the Control Cards.

B Wiring the PG-A2

Wiring examples are provided in the following illustrations for the PG-A2.

Three-phase, 200-240 Drive

Vac (380-480 A W@
@V/Tz VIT2 @ ‘ ™} @
© W/T3 W/T3 —B —~

+12 Vdc power supply T

0 Vdc power supply '

12 Vdc voltage input (A/B phasé)

Pulse 0 Vdc o
)

} Pulse monitor output I

O00Q00000QO0

Three-phase, 200-
240 Vac (380-480 Vac)

+12 Vdc power supply e

0 Vdc power supply

Open collector output (A/B phase) '

Pulse 0 Vdc "
(W]

Hoo0o 00000

} Pulse monitor output

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 100 meters (328 ft).

Fig 2.20 Wiring an Open-collector Input
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TAT
1 -
St S S i Sl
supply
2 = .
o ov +1ZVT 1; Pulse input
1k 1k
3
Shortfor r - - 'O'—[’:I 2 3;
open- T +12V
collector ov
input L ol +12V I;l < 7-O
Pulse
5 2k 2k mcinit?r
outpu
puise |O
input 3k 8
ol ov rO
3.9k ™

ov

Fig 2.21 1/0 Circuit Configuration of the PG-A2




® Wiring the PG-B2

Wiring examples are provided in the following illustrations for the PG-B2.

Three-phase
200-240 Vac
(380-480 Vac)

PG power
supply +12
Vdc

A-phase Eulse
inpu

B-phase pulse
input

2-38

Drive

Q) T3 w3 (O

- 1
©) RL1 um ©ﬁ’_\
© sz  vm2 (Q IM

PG

PG-B2 ~
—— Power supply +12 Vdc t
— 1 1|0 o
ON 2|lo Power supply 0 Vdc L
4CN 3 A-phase pulse output (+) vt
4o A-phase pulse output (-) : :
s|o B-phase pulse output (+) N
B-phase pulse output (- vt
6 :OI: phase p put (-) —
7w 110 )
2 A-phase pulse monitor output
CI e ©
o =----- le)
TA3 (E) +|o B-phase pulse monitor output
— —

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

¢ The length of the pulse generator's wiring must not be more than 100 meters (328 ft).
¢ The direction of rotation of the PG can be set in user parameter F1-05. The factory preset if for forward

rotation, A-phase advancement.

Fig 2.22 PG-B2 Wiring

1o
}&
210

e

TAT
1
O +12v
2
Of ov
5 150 180
O A-phase
470 AN pulses
ol
150 180 <
5 150 180
O
~ B-phase
ole 470 ~ pulses
L 150 180 <

| Division rate circuit

a4

A-phase pulse
monitor output

B-phase pulse
monitor output

* When connecting to a voltage-output-type PG (encoder), select a PG that has an output impedance with
a current of at least 12 mA to the input circuit photocoupler (diode).

* The pulse monitor dividing ratio can be changed using parameter F1-06.

S K B A-phase pulses
[ [ R I
B-phase pulses

Fig 2.23 1/O Circuit Configuration of the PG-B2
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EmWiring the PG-D2
Wiring examples are provided in the following illustrations for the PG-D2.

Three-phase .
200-240 Vac Drive

380-480 Vac /\
¢ ) R/L1 um

O—N\—©S/L2 V2 (O l IM ) PG
O T3 WIT3 O—E —

PG-D2

Power supply +12 Vdc
Power supply 0 Vdc

Power supply +5 Vdc

4-F- -

Pulse input + (A/B phase)

Pulse input - (A/B phase)

~ |- -|-

(ONORONONONONONG)

} Pulse monitor output

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

¢ The length of the pulse generator's wiring must not be more than 100 meters.

Fig 2.24 PG-D2 Wiring

mWiring the PG-X2

Wiring examples are provided in the following illustrations for the PG-X2.

Three-phase .
200-240 Vac Drive

(380-480 Vac) = M CI RIL1 UM é)
DM ©si2 v @ W PG

O T3 W/T3

PG-X2

Power supply +12 Vdc -
Power supply 0 Vdc A
Power supply +5 Vdc
A-phase pulse input (+)
A-phase pulse input (-)
B-phase pulse input (+) -

TA1 1

8
z
Q000

© ® N O O s W N

B-phase pulse input (-)

°

8

} A-phase pulse monitor output

} B-phase pulse monitor output

®©

.

® o b @ N =

} Z-phase pulse monitor output

OOOOOOOHOOOOOOO

TAS (E)

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 100 meters (328 ft).

* The direction of rotation of the PG can be set in user parameter F1-05 (PG Rotation). The factory preset
if for motor forward rotation, A-phase advancement.

Fig 2.25 PG-X2 Wiring




€ Wiring Terminal Blocks

Use no more than 100 meters (328 ft) of wiring for PG (encoder) signal lines, and keep them separate from

power lines.

Use shielded, twisted-pair wires for pulse inputs and pulse output monitor wires, and connect the shield to the

shield connection terminal.

EWire Sizes (Same for All Models)

Terminal wire sizes are shown in Table 2.19.

Table 2.19 Wire Sizes

Terminal

Terminal
Screws

Wire Thickness (mm2)

Wire Type

Pulse generator power supply
Pulse input terminal
Pulse monitor output terminal

Stranded wire: 0.5to 1.25 |,
Single wire: 0.5 to 1.25 .

Shield connection terminal

M3.5

0.5t02

Shielded, twisted-pair wire
Shielded, polyethylene-covered, vinyl
sheath cable

EStraight Solderless Terminals for Control Circuit Terminals

We recommend using straight solderless terminals on signal lines to simplify wiring and improve reliability.

mClosed-loop Connector Sizes and Tightening Torque

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 2.20.

Table 2.20 Closed-loop Connectors and Tightening Torques

Wire Thickness [mm?] Tsecr:glvr\;zl Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-3.5
0.75 1.25-3.5
M3.5 0.8
1.25 1.25-3.5
2 2-35

EWiring Method and Precautions

Observe the following precautions when wiring.

 Separate the control signal lines for the PG Speed Control Card from main circuit lines and power lines.

» Connect the shield when connecting to a PG. The shield must be connected to prevent operational errors
caused by noise. Also, do not use any lines that are more than 100 m (328 ft) long. Refer to Fig 2.17 for
details on connecting the shield.

 Connect the shield to the shield terminal (E).

* Do not solder the ends of wires. Doing so may cause contact faults.

* When not using straight solderless terminals, strip the wires to a length of approximately 5.5 mm (0.2 in).
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@ Selecting the Number of PG (Encoder) Pulses

The setting for the number of PG pulses depends on the model of PG Speed Control Card being used. Set the
correct number for your model.

BPG-A2/PG-B2
The maximum response frequency is 32,767 Hz.

Use a PG that outputs a maximum frequency of approximately 20 kHz for the rotational speed of the motor.

Motor speed at maximum frequency output (RPM)
60

fpg (Hz) = x PG rating (ppr)

Some examples of PG output frequency (number of pulses) for the maximum frequency output are shown in

Table 2.21.
Table 2.21 PG Pulse Selection Examples
2
. . PG Rating PG Output Frequency for Maximum
Motor's Maximum Speed (RPM) (opr) Frequency Output (Hz) I
1800 600 18,000
1500 800 20,000
1200 1000 20,000
900 1200 18,000

Note 1. The motor speed at maximum frequency output is expressed as the sync rotation speed.
2. The PG power supply is 12 Vdec.

3. A separate power supply is required if the PG power supply capacity is greater than 200 mA. (If momentary power loss must be handled, use a
backup capacitor or other method.)

PG power supply
. ov 12V
/1

Capacitor for momentary
power loss

abre

+ 1o

i

TA3

Fig 2.26 PG-B2 Connection Example
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EPG-D2/PG-X2

There are 5 Vdc and 12 Vdc PG power supplies.
Check the PG power supply specifications before connecting.

The maximum response frequency is 300 kHz.

Use the following equation to computer the output frequency of the PG (fpg).

Motor speed at maximum frequency output (RPM)

X PG ratin, r
0 g (ppr)

fpg (Hz) =

A separate power supply is required if the PG power supply capacity is greater than 200 mA. (If momentary
power loss must be handled, use a backup capacitor or other method.)

PG-X2
- PG power
supply

|

—L AC oV +12V
IP12 |10

2 Y
16 © Capacitor for
IP5 |30 |momentary
AW |40 power loss
A(-) |50
B (+) |60
B(-) |70
Z(+) |80
Z(-) |90
IG 0

T

[}
[g
i

Fig 2.27 PG-X2 Connection Example (for 12 Vdc PG power supply)



Digital Operator and
Modes -_

This chapter describes Digital Operator displays and functions, and provides an overview of

operating modes and switching between modes.
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Digital Operator

The Digital Operator is used for programming, operating, monitoring, and copying the drive’s parameters.
To copy parameters, G7 drives must have the same software version, model, and control method. The var-
ious items included on the Digital Operator are described below.

Menu Display ——p»

Factory Default

FWD REV

SEQ REF ALARM
REMOTE

-DRIVE-
Frequency Ref

Ui{fl=  60.00Hz

U1-02= 60.00Hz
U1-03= 10.05A

Rdy

DIGITAL OPERATOR JVOP-160!

-4¢—— Drive Mode Indicators
See Table 3.2

-€¢—— Ready Display

Drive can operate when a drive command is input

-¢——  Data Display

Displays monitor data, parameter data and settings
1 line x 13 characters
3 lines x 16 characters

\

Key Descriptions
See Table 3.1

P

RUN & STOP Indicators

FWD REV

-QUICK-
Control Method

SEQ REF ALARM
REMOTE

A1-02=

Flux Vector
2

Setting

DIGITAL OPERATOR JVOP-160

,_
O
0
>
=

MENU
REMOTE | [} ESC
/\ DATA

ENTER

See Tables 3.5 and 3.6

Currently Programmed Value

~——— Present Selection (User adjusts)




Digital Operator

@ Digital Operator Keys

The names and functions of the Digital Operator Keys are described in Table 3.1.

Table 3.1 Key Functions

RESET

Key Name Function
LOCAL Switches between operation via the Digital Operator (LOCAL) and
REMOTE LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting user parameter 02-01.
l\.A.E.,\SU MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.
JOG JOG Key Enables jog operation when the drive is being operated from the Dig-
ital Operator.
FWD Selects the rotation direction of the motor when the drive is being
FWD/REV Key operated from the Digital Operator.
> Shif/RESET Key Sets the number of digits for user parameter settings.

Also acts as the Reset Key when a fault has occurred.

>

Increment Key

Selects menu items, sets user parameter numbers, and increments set
values.
Used to move to the next item or data.

\4

Decrement Key

Selects menu items, sets user parameter numbers, and decrements set
values.
Used to move to the previous item or data.

DATA
ENTER

DATA/ENTER Key

Pressed to enter menu items, user parameters, and set values.
Also used to switch from one display to another.

RUN Key

Starts the drive operation when the drive is being controlled by the
Digital Operator.

)
RUN
O
STOP

STOP Key

Stops drive operation.
This Key can be enabled or disabled when operating from the control
circuit terminal by setting user parameter 02-02.

Note Except in diagrams, Keys are referred to using the Key names listed in the above table.




Drive Mode Indicators

The definition of the drive mode indicators are shown in Table 3.2.
Table 3.2 Drive Mode Indicators

Indicator Definition
FWD Lit when a forward run command is input.
REV Lit when a reverse run command is input.

REMOTE SEQ See Table 3.3.

REMOTE REF See Table 3.4.

ALARM Lit when a fault has occurred. Flashes when an Alarm has occurred.

€ REMOTE Sequence (SEQ) Indicator

The status of the “REMOTE” Sequence (SEQ) indicator is shown in Table 3.3. This indicator is always “Off” when the drive is
in the “LOCAL” mode. When the drive is in the “REMOTE” mode, the SEQ indicator status is dependent on the setting of
parameter b1-02 (Run Command Selection). See Table 3.3.

Table 3.3 REMOTE Sequence (SEQ) Indicator

Indicator Status Condition

Parameter b1-02 (Run Command Selection) is set to terminal strip, communications, or an option
board as indicated below:

On b1-02=1 (Terminals)

=2 (Communications)

=3 (Option PCB)

Parameter b1-02 (Run Command Selection) is set to Digital Operator as indicated below:
Off b1-02=0 (Operator)

€ REMOTE Reference (REF) Indicator
The status of the “REMOTE” Reference (REF) indicator is shown in Table 3.4. This indicator is always “Off” when the drive is

in the “LOCAL” mode. When the drive is in the “REMOTE” mode, the REF indicator status is dependent on the setting of

parameter b1-01 (Frequency Reference Selection). See Table 3.4.

Table 3.4 REMOTE Reference (REF) Indicator

Indicator Status Condition

Parameter b1-01 (Frequency Reference Selection) is set to terminal strip, communications, option
board, or pulse train as indicated below:

On b1-01 =1 (Terminals)

=2 (Communications)

=3 (Option PCB)

=4 (Pulse Train)

Parameter b1-01 (Frequency Reference Selection) is set to digital
Off operator as indicated below:
b1-01=0 (Operator)




Drive Mode Indicators

€ Run Indicator

The status of the “RUN” indicator is shown in Table 3.5 when the drive is in either the “LOCAL” or “REMOTE” mode.

Table 3.5 RUN Indicator
Indicator Status Condition
On Drive is running.
Blinking Drive is decelerating to a stop.
Off Drive is stopped.

& Stop Indicator

The status of the “STOP” indicator is shown in Table 3.6 when the drive is in either the “LOCAL” or “REMOTE” mode.

Table 3.6 STOP Indicator

Indicator Status Condition
On Drive is decelerating to a stop or stopped.
Drive is in a run condition but the frequency reference is less than the 3
Blinking minimum output frequency E1-09, or the drive is running in “REMOTE” mode and the e
“STOP” key on has been pressed.
Off Drive is running.

Modes

This section describes the drive's modes and switching between modes.

& Drive Modes

The drive's user parameters and monitoring functions are organized in groups called modes that make it easier to
read and set user parameters.The drive is equipped with 5 modes.
The 5 modes and their primary functions are shown.

Table 3.7 Modes

Mode Primary function(s)

The drive can be run in this mode.
Drive mode Use this mode when monitoring values such as frequency references or output cur-
rent, displaying fault information, or displaying the fault history.

Use this mode to reference and set the minimum user parameters to operate the drive

Quick programming mode (e.g., the operating environment of the drive and Digital Operator).

Advanced programming mode Use this mode to reference and set all user parameters.

Use this mode to read/set user parameters that have been changed from their fac-

Verify mode
tory-set values.

Use this mode when running a motor with unknown motor parameters in the vector
Autotuning mode* control mode. The motor parameters are calculated and set automatically.
This mode can also be used to measure only the motor line-to-line resistance.

*  Always perform autotuning with the motor before operating using vector control. Autotuning mode will not be displayed during operation or when an
error has occurred. The default setting of the drive is for open-loop vector control 1 (A1-02 = 2).




€ Switching Modes

The mode selection display will appear when the MENU Key is pressed from a monitor or setting display.
Press the MENU Key from the mode selection display to switch between the modes. Press the DATA/ENTER
Key from the mode selection key to monitor data and from a monitor display to access the setting display.

Display at Startup

PRVE: uency Ret”
U1-[0§=60.00Hz
U1-02=60.00Hz

Mode Selection o ) ) ) .
Display Monitor Display Setting Display
. 2 3
ENTER| ( *
A 4 ->
- - - - RESET - -
D*EIX;ain Menu ** °"VEionitor < P - N Reterence soufce
; _I8H - 01=60.00Hz [< ?_.U1- [F60.00Hz
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Fig 3.1 Mode Transitions

on the LCD screen) and then press the DATA/ENTER Key from the drive mode display to bring up the monitor
display. Run commands can't be received from any other display. (Monitor display in the drive mode will
IMPORTANTE appear when the power is turned ON.)

A
‘? - When running the drive after using Digital Operator, press the MENU Key to select the drive mode (displayed
®

& Drive Mode

Drive mode is the mode in which the drive can be operated. The following monitor displays are possible in
drive mode: The frequency reference, output frequency, output current, and output voltage, as well as fault
information and the fault history.

When b1-01 (Reference selection) is set to 0, the frequency can be changed from the frequency setting display.
Use the Increment, Decrement, and Shift/RESET Keys to change the frequency. The user parameter will be
written and the monitor display will be returned to when the DATA/ENTER Key is pressed after changing the
setting.



Drive Mode Indicators

EExample Operations
Key operations in drive mode are shown in the following figure.
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Fig 3.2 Operations in Drive Mode
Note When changing the display with the Increment and Decrement Keys, the next display after the one for the last parameter number will be the one for the
first parameter number and vise versa. For example, the next display after the one for U1-01 will be U1-40. This is indicated in the figures by the letters
A and B and the numbers 1 to 6.

l
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The monitor item displayed at startup can be set in 01-02 (Monitor Selection after Power Up).

1
‘? - The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON.
@ Operation cannot be started from the mode selection display.

IMPORTANT

€ Quick Programming Mode

In quick programming mode, the parameters required for drive trial operation can be monitored and set.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET Keys
to change the frequency. The user parameter will be written and the monitor display will be returned to when
the DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Parameters for details on the parameters displayed in quick programming mode.

EExample Operations

Key operations in quick programming mode are shown in the following figure.
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Fig 3.3 Operations in Quick Programming Mode
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“QUICK- -QUICK-
Reference Source | »| Reference Source
b1-01=1 1 | b1-01= El*1*
Terminals -~ Terminals
1 1
QUICK- DAIA QUICK-
Run Source < > Run Sot{(_:e
b1-02=1 *1* b1-02=[Kl*1*
Terminals < Terminals
J -\/
TQUICK- = -QUICK-
Terminal AM_Gain__| - Terminal AM Gain___
‘ -
»i ~
< (0.00~2.50)
“QUICK- DATE “QUICK-
MOL Fault Select < > MOL Fault §_elect
REGEIETED L1-01= i+
Std Fan Cooled [ Std Fan Cooled
ESC
v 1
“QUICK- “QUICK-
StallP Decel Sel < > StallP Dec_gl Sel
L3-04=1 =*1* L3-04= *1*
Enabled < Enabled




€ Advanced Programming Mode

In advanced programming mode, all drive parameters can be monitored and set.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET Keys
to change the frequency. The user parameter will be written and the monitor display will be returned to when

the DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Parameters for details on the parameters.

EmExample Operations

Key operations in advanced programming mode are shown in the following figure.

Mode Selection Display

'

_DATA_
ENTER

Monitor Display

.
DV
m
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) %

Fig 3.4

Setting Display
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Operations in Advanced Programming Mode
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mSetting User Parameters

Here, the procedure is shown to change C1-01 (Acceleration Time 1) from 10 s to 20 s.

Table 3.8 Setting User Parameters in Advanced Programming Mode

Step

No Digital Operator Display Description

DRIVE- Rdy
Frequency Ref

1 U1- [0=60.00Hz Power supply turned ON.

U1-02=60.00Hz
U1-03=10.05A

DRIVE-

** Main Menu ** .
2 MENU Key pressed to enter drive mode.
Operation

-QUICK-

** Main Menu ** . .
3 MENU Key pressed to enter quick programming mode.
Quick Setting

“ADV-
** Main Menu ** .
4 - MENU Key pressed to enter advanced programming mode.
Programming

-ADV-
Initialization o 3
5 X -00=1 DATA/ENTER pressed to access monitor display.

Select Language

ADV-
L Accel Time 1 ______]
6 -000= 1600.83%0) Increment or Decrement Key pressed to display C1-01 (Acceleration Time 1).

” 10.0Sec”

-ADV- .
7 o 13?2%2?; SSec DATA/ENTER Key pressed to access setting display. The setting of C1-01
(0.0=—6000.0) (10.00) is displayed.

" 10.0Sec”

-ADV-
Accel Time 1

8 C1(60(1) = Olg(l)gbo(s))ec Shift/RESET Key pressed to move the flashing digit to the right.
"’ 10.0Sec”

“ADV-
Accel Time_1
9 C1-01= 00[H0.0Sec Increment Key pressed to change set value to 20.00 s.
(0.0 ~6000,0)
ec

-ADV-
Accel Time 1
10 C1-01= 000.0Sec DATA/ENTER Key pressed to enter the set data.
(00~ ~6000,)
ec

-ADV-

1 Entry Accepted “Entry Accepted” is displayed for 1.0 s after the data setting has been con-

firmed with the DATA/ENTER Key.

“ADV-
Accel Time_1

12 C1-I0F 20.0Sec The monitor display for C1-01 returns.

(0.0-—6000.0)
" 10.0Sec”




mExternal Fault Setting Procedure

Examples of the Digital Operator displays that appear when setting an eternal fault for a multi-function
contact input in Advanced Programming Mode are shown in the following diagram.

Mode Selection Display Monitor Display Setting Display

- ® @ ®

E
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Fig 3.5 External Fault Function Setting Example
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@ Verify Mode

Verify mode is used to display any parameters that have been changed from their default settings in a
programming mode or by autotuning. “None” will be displayed if no settings have been changed.

Of the environment mode settings, only A1-02 will be displayed if it has been changed. Other environment
modes settings will not be displayed even if they have been changed from their default settings.

Even in verify mode, the same procedures can be used to change settings as are used in the programming
modes. Use the Increment, Decrement, and Shift/RESET Keys to change the frequency. The user parameter
will be written and the monitor display will be returned to when the DATA/ENTER Key is pressed after
changing the setting.

EExample Operations

An example of key operations is given below for when the following settings have been changed from their
default settings: b1-01 (Reference Selection), C1-01 (Acceleration Time 1), E1-01 (Input Voltage Setting), and
E2-01 (Motor Rated Current).

Mode Selection Display Monitor Display Setting Display
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Fig 3.6 Operations in Verify Mode




€ Autotuning Mode

Autotuning automatically tunes and sets the required motor parameters when operating in the vector control
modes. Always perform autotuning before starting operation.

When V/f control has been selected, stationary autotuning for only line-to-line resistance can be selected.

When the motor cannot be disconnected from the load, perform stationary autotuning. Contact your Yaskawa
representatives to set motor parameters by calculation.

The drive's autotuning function automatically determines the motor parameters, while a servo system's auto-
tuning function determines the size of a load, the drives autotuning functions are fundamentally different. The
default setting of the drive is for open-loop vector control 1.

EmExample of Operation

Set the motor output power (in kW), rated voltage, rated current, rated frequency, rated speed, and number of
poles specified on the nameplate on the motor and then press the RUN Key. The motor is automatically run
and the motor parameters measured based on these settings and autotuning will be set.

Always set the above items. Autotuning cannot be started otherwise, e.g., it cannot be started from the motor
rated voltage display.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET Keys
to change the frequency. The user parameter will be written and the monitor display will be returned to when
the DATA/ENTER Key is pressed after changing the setting.

The following example shows autotuning for open-loop vector control while operating the motor without
switching to motor 2.
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Mode Selection Display

Monitor Display Setting Display
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** Main Menu **
Modified Consts
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* TUnl0 will be displayed during rotational autotuning and TUn11 will be displayed during stationary autotuning. The DRIVE indicator will light when
Fig 3.7 Operation in Autotuning Mode

The setting displays in for autotuning depend on the control mode (V/f, V/f with PG, open-loop vector 1, open-
loop vector 2, or flux vector). If a fault occurs during autotuning, refer to Chapter 7 Troubleshooting.
IMPORTANT]







Trial Operation

This chapter describes the procedures for trial operation of the drive and provides an example of

trial operation.

Trial Operation Procedure ...........ccccooveieeiiiiiiiiiiiieieenns 4-2
Trial Operation Procedures...........ccccooovviiiieeeeiiininnnnn... 4-3

Adjustment Suggestions ... 4-17
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Trial Operation Procedure

Perform trial operation according to the following flowchart.

START

Installation
l
Wiring
l
Set power supply voltag
l
Turn ON power.
l
Confirm status.

[

Basic settings
(Quick programming mode)

*1

[

Select operating

method.
e
V/f control? Vector (A1-02=2, 3, or 4)*5
\i YES
(Default: A1-02=0) VI/f with PG
(A1-02=1)
Set E1-03. Set E1-03, E2-04, and F1-01. *
V/f default: 200 V/60 Hz(400 V/60 Hz) V/f default: 200 V/60 Hz (400 V/60 Hz)
Settings according
to control mode <
Motor cable over
50 m or heavy load possibly YES OK to operate *3
causing motor to stall or motor during autotuning?
overload?
NO
Stationary autotuning for *4 Rotational autotuning Stationary autotuning
line-to-line resistance only *6 *6
Y

Application settings
(Advanced programming mode)
I *1 Set for 400 V Class Inverter for 55 kW or more.

No-load operation *2 If there is a reduction gear between the motor and PG, set
the reduction ratio in F1-12 and F1-13 in advanced
programming mode.

‘4—

Loaded operation X . . .
*3 Use rotational autotuning to increase autotuning accuracy

[ whenever it is okay for the motor to be operated.
Optimum adjustments and
constant settings *4 If the motor cable changes to 50 m or longer for the actual
installation, perform stationary autotuning for the line-to-line
resistance only on-site.
*5 The default control mode is open-loop vector control 2
(A1-02 =2).

*6 If the maximum output frequency and base frequency
END are different, set the maximum output frequency (E1-
04) after autotuning.

Fig 4.1 Trial Operation Flowchart

Check/record constants.
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Trial Operation Procedures

The procedure for the trial operate is described in order in this section.

€ Setting the Power Supply Voltage Jumper (380-480 V Class Drives of 55
kW or Higher)

Set the power supply voltage jumper after setting E1-01 (Input Voltage Setting) for 380-480 V class drives
of 55 kW or higher. Insert the jumper into the voltage connector nearest to the actual power supply
voltage.

The jumper is factory-set to 440 V when shipped. If the power supply voltage is not 440 V, use the
following procedure to change the setting.

1. Turn OFF the power supply and wait for at least 5 minutes.

2. Confirm that the CHARGE indicator has gone out.

3. Remove the terminal cover.

4. Insert the jumper at the position for the voltage supplied to the drive (see Fig 4.2).

5

. Return the terminal cover to its original position.

2007208V ﬂ 4007415V 450v
zo/zau su

\ Power tab
Ol O N
r /el [5200/2:200400/2400 CHAI _
200-240 V class power supply || Jumper (factory-set position)

380-480V class power supply —————

Power supply input terminals
PPy P CHARGE indicator

Fig 4.2 Power Supply Voltage Jumper

€ Power ON

Confirm all of the following items and then turn ON the power supply.

» Check that the power supply is of the correct voltage.
200-240 V class: 3-phase 200 to 240 Vdc, 50/60Hz
380-480 V class: 3-phase 380 to 480 Vdc, 50/60Hz

» Make sure that the motor output terminals (U/T1, V/T2, W/T3) and the motor are connected correctly.
¢ Make sure that the drive control circuit terminal and the control device are wired correctly.

* Set all drive control circuit terminals to OFF.

* When using a PG Speed Control Card, make sure that it is wired correctly.

* Make sure that the motor is not connected to the mechanical system (no-load status)




€ Checking the Display Status

If the Digital Operator's display at the time the power is connected is normal, it will read as follows:

-DRIVE- Rdy

Frequency Ref . . .
Jency The frequency reference monitor is dis-

Display for normal operation U1-[ill= 60.0 OHz laved in the data displ i
U1-09260.00H2 played in the data display section.
U1-03=10.05A

When an fault has occurred, the details of the fault will be displayed instead of the above display. In that case,
refer to Chapter 7 Troubleshooting. The following display is an example of a display for faulty operation.

-DRIVE-

uv The display will differ depending on the
Display for fault operation type of fault.
DC Bus Undervolt A low voltage alarm is shown at left.
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@ Basic Settings

Switch to the quick programming mode (“QUICK” will be displayed on the LCD screen) and then set the fol-
lowing user parameters. Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating proce-
dures and to Chapter 5 User Parameters and Chapter 6 Parameter Settings by Function for details on the user
parameters.

Parameters that must be set are listed in 7able 4.1 and those that are set according to the application are listed

in Table 4.2.
Table 4.1 Parameters that Must Be Set
Parameter o Setting Factory
Number N DEEET e Range Setting
Set the control method for the drive.
0: V/f control
A1-02 Contrf)l method 1: V/f control with PG 0to4 )
selection 2: Open-loop vector control 1
3: Flux vector
4: Open-loop vector control 2
Set the frequency reference input method.
0: Digital Operator
b1-01 Reference selec- | 1: Control circuit ternu'nal '(analog input) 0to4 |
tion 2: MODBUS communications
3: Option Card
4: Pulse train input
Set the run command input method.
Operation 0: Digital Operator
b1-02 P . 1: Control circuit terminal (sequence input) 0to3 1 4
method selection .
2: MODBUS communications I
3: Option Card
Acceleration time | Set the acceleration time in seconds for the output
C1-01 1 frequency to climb from 0% to 100%. 0.0t0 6000.0 100
Deceleration time | Set the deceleration time in seconds for the output
C1-02 1 frequency to fall from 100% to 0%. 0.0t0 6000.0 100
155t0255V 200V
(200-240 V| (200-240
Input voltage set- . . . class) V class)
E1-01 fing Set the drive's nominal input voltage in volts. 310 t0 510 V 400V
(380-480 V| (380-480
class) V class)
Setting for
general-
10% to 200% | purpose
E2-01 ?/Ir(l)ttor rated cur- Set the motor rated current. ofdrive'srated | motor of
¢ current same
capacity
as drive
Set to enable or disable the motor overload protec-
tion function using the electronic thermal relay.
L1-01 Motor. protection | 0: Disabled . 0to3 1
selection 1: General motor protection
2: Drive motor protection
3: Vector motor protection




4-6

Table 4.2 Parameters that Are Set as Required

Parameter Name Descrition Setting Factory
Number P Range Setting
Select stopping method when stop command is

sent.
b1-03 Stopp}ng method | 0: Deceleration to stop 0103 0
selection 1: Coast to stop
2: DC braking stop
3: Coast to stop with timer
Depends
on capac-
C6-02 Carrier fre- ‘ ltoF ity, volt-
quency selection age, and
The carrier frequency is set low if the motor cable control
is 50 m or longer or to reduce radio noise or leak- mode.
) age current.
Cl?fr::: . iel_ection Depends
ce-11 | dueney 1 to 4 on kVA
for open-loop settin
vector control 2 &
d1-01 to
41-01 to Frequency refer- 41-04-
ences 1 to 4 and | Set the required speed references for multi-step 0.00 to )
d1-04and |. . . 0.00Hz
jog frequency ref- | speed operation or jogging. 400.00 Hz ]
d1-17 eronce d1-17:
6.00Hz
H4-02 H4-02:
FM and AM ter- | Adjust when an instrument is connected to the FM 100%
and H4- . . . 0.0 to 1000.0
minal output gain | or AM terminal. H4-05:
05
50%
Sall prvention | o Units, and Braking Unie. b
L3-04 |selection during ’ & : & ’ 0to3 1

deceleration

sure to set parameter L3-04 to 0 (disabled) or 3
(enabled with braking resistor).
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@ Settings for the Control Methods

Autotuning methods depend on the control method set for the drive. Make the settings required by the control
method.

mOverview of Settings

Make the required settings in quick programming mode and autotuning mode according to the following flow-
chart.

C START )

NO
Vector (A1-02=2, 3, or 4)*3 A

V/f control?

(A1-02=00r1)
Control mode selection
PG?
YES
(A1-02=1)
NO
(Default: A1-02=0)
Y Y
Set E1-03. Set E1-03, E2-04, and F1-01. 4
V/f default: 200 V/60 Hz(400 V/60 Hz) V/f default: 200 V/60 Hz(400 V/60 Hz)
*n I
Motor cable over
50 m or heavy load possibly OK to operate NO
causing motor to stall motor during autotuning?*1
or overload?
NO
Y Y
Stationary autotuning for . N
Iine—to—lin); resistancg only Rotational autotuning*4 Stationary autotuning*4
< Y Y

= )

Note If the motor cable changes to 50 m or longer for the actual installation, perform stationary autotuning for the line-to-line resistance only on-site.

* 1. Use rotational autotuning to increase autotuning accuracy whenever it is okay for the motor to be operated. Always perform rotational autotuning when
using open-loop vector control 2.

. If there is a reduction gear between the motor and PG, set the reduction ratio in F1-12 and F1-13.
. The default setting of the drive is for open-loop vector control 1 (A1-02 =2).
. If the maximum output frequency and base frequency are different, set the maximum output frequency (E1-04) after autotuning.

Fig 4.3 Settings According to the Control Method

* %%
BN




mSetting the Control Method

Any of the following five control methods can be set.

Control Mode Parameter Basic Control Main Applications
Setting
Variable speed control, particularly
V/f control Al1-02=0 Voltage/frequency ratio fixed control | control of multiple motors with one

drive and replacing existing drives

V/f control with PG | A1-02 =1

Voltage/frequency ratio fixed control
with speed compensation using a PG

Applications requiring high-precision
speed control using a PG on the
machine side

Al1-02=2
(factory setting)

Open-loop vector
control 1

Current vector control without a PG

Variable speed control, applications
requiring speed and torque accuracy
using vector control without a PG

Flux vector control |A1-02=3

Flux vector control

Very high-performance control with a
PG (simple servo drives, high-preci-
sion speed control, torque control, and
torque limiting)

Open-loop vector

control 2 Al-02=4

Current vector control without a PG
with an ASR (speed controller)
(Always perform rotational autotun-
ing.)

Very high-performance control with-
out a PG (torque control without a PG,
torque limiting, applications requiring
a 1:200 speed control range without a
PG)

Note With vector control, the motor and drive must be connected 1:1. The motor capacity for which stable control is possible is 50% to 100% of the capacity

of the drive.

PG Control without PG (A1-02 = 0)

* Set either one of the fixed patterns (0 to E) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics in E1-04 to E1-13 in advanced program-

ming mode.

Simple operation of a general-purpose

motor at S0Hz:

E1-03=0

Simple operation of a general-purpose

motor at 60Hz:

E1-03 =F (default) or 1
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 60Hz

* Perform stationary autotuning for the line-to-line resistance only if the motor cable is 50 m or longer for
the actual installation or the load is heavy enough to produce stalling. Refer to the following section on
Autotuning for details on stationary autotuning.

VIf Control with PG (A1-02 = 1)

* Set either one of the fixed patterns (0 to E) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics in E1-04 to E1-13 in advanced program-

ming mode.

Simple operation of a general-purpose

motor at S0Hz:

E1-03=0

Simple operation of a general-purpose

motor at 60Hz:

E1-03 =F (default) or 1
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 60Hz

 Set the number of motor poles in E2-04 (Number of Motor Poles)
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¢ Set the number of rotations per pulse in F1-01 (PG Constant). If there is a reduction gear between the
motor and PG, set the reduction ratio in F1-12 and F1-13 in advanced programming mode.

¢ Perform stationary autotuning for the line-to-line resistance only if the motor cable is 50 m or longer for
the actual installation or the load is heavy enough to produce stalling. Refer to the following section on
Autotuning for details on stationary autotuning.

Open-loop Vector Control 1 (A1-02 = 2)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning. Refer to the following section on Aufotuning for details on autotuning.

Flux Vector Control (A1-02 = 3)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning. Refer to the following section on Autotuning for details on autotuning.

Open-loop Vector Control 2 (A1-02 = 4)

Perform autotuning. Be sure to perform rotational autotuning. Refer to the following section on Autotuning for
details on autotuning.

€ Autotuning

Use the following procedure to perform autotuning to automatically set motor parameters when using the vec-
tor control method, when the cable length is long, etc.

H Setting the Autotuning Mode
One of the following three autotuning modes can be set.
* Rotational autotuning
« Stationary autotuning
« Stationary autotuning for line-to-line resistance only

Always confirm the precautions before autotuning before performing autotuning.

Rotational Autotuning (T1-01 = 0)

Rotational autotuning is used only for open-vector control. Set T1-01 to 0, input the data from the nameplate,
and then press the RUN Key on the Digital Operator. The drive will stop the motor for approximately 1 minute
and then set the required motor parameters automatically while operating the motor for approximately 1 min-
ute.

Stationary Autotuning (T1-01 = 1)

Stationary autotuning is used for open-vector control or flux vector control. Set T1-01 to 1, input the data from
the nameplate, and then press the RUN Key on the Digital Operator. The drive will supply power to the sta-
tionary motor for approximately 1 minute and some of the motor parameters will be set automatically. The
remaining motor parameters will be set automatically the first time operation is started in drive mode.




Stationary Autotuning for Line-to-Line Resistance Only (T1-01 = 2)

Stationary autotuning for line-to-line resistance only can be used in any control method. This is the only auto-
tuning possible for V/f control and V/f control with PG modes.

Autotuning can be used to prevent control errors when the motor cable is long (50 m or longer) or the cable
length has changed since installation or when the motor and drive have different capacities.

Set T1-01 to 2 for open-loop vector control, and then press the RUN Key on the Digital Operator. The drive
will supply power to the stationary motor for approximately 20 seconds and the Motor Line-to-Line Resis-
tance (E2-05) and cable resistance will be automatically measured.

B Precautions Before Using Autotuning

Read the following precautions before using autotuning.

Autotuning the drive is fundamentally different from autotuning the servo system. Drive autotuning auto-
matically adjusts parameters according to detected motor parameters, whereas servo system autotuning
adjusts parameters according to the detected size of the load.

When speed precision or torque precision is required at high speeds (i.e., 90% of the rated speed or higher),
use a motor with a rated voltage that is 20 V less than the input power supply voltage of the drive for 200-
240V-class drives and 40 V less for 380-480V-class drives. If the rated voltage of the motor is the same as
the input power supply voltage, the voltage output from the drive will be unstable at high speeds and suffi-
cient performance will not be possible.

Use stationary autotuning whenever performing autotuning for a motor that is connected to a load.
Use rotational autotuning whenever performing autotuning for a motor that has fixed output characteris-
tics, when high precision is required, or for a motor that is not connected to a load.

If rotational autotuning is performed for a motor connected to a load, the motor parameters will not be
found accurately and the motor may exhibit abnormal operation. Never perform rotational autotuning for a
motor connected to a load.

If the wiring between the drive and motor changes by 50 m or more between autotuning and motor instal-
lation, perform stationary autotuning for line-to-line resistance only.

If the motor cable is long (50 m or longer), perform stationary autotuning for line-to-line resistance only
even when using V/f control.

The status of the multi-function inputs and multi-function outputs will be as shown in the following table
during autotuning. When performing autotuning with the motor connected to a load, be sure that the hold-
ing brake is not applied during autotuning, especially for conveyor systems or similar equipment.

Tuning Mode Multi-function Inputs Multi-function Outputs
. . . Same as during normal
Rotational autotuning Do not function. .
operation
. . . Maintain same status as
Stationary autotuning Do not function. .
when autotuning is started.
Stationary autotuning for line- . Maintain same status as
. . Do not function. .
to-line resistance only when autotuning is started.

To cancel autotuning, always use the STOP Key on the Digital Operator.

N 'A 1. Power will be supplied to the motor when stationary autotuning is performed even though the motor
~ will not turn. Do not touch the motor until autotuning has been completed.
® 2. When performing stationary autotuning connected to a conveyor or other machine, ensure that the
IMPORTANT holding brake is not activated during autotuning.
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EPrecautions for Rotational and Stationary Autotuning

Lower the base voltage based on Fig 4.4 to prevent saturation of the drive’s output voltage when the rated
voltage of the motor is higher than the voltage of the power supply to the drive. Use the following procedure

to perform autotuning.
1. Input the voltage of the input power supply to T1-03 (Motor rated voltage).

2. Input the results of the following formula to T1-05 (Motor base frequency):
(Base frequency from the motor’s nameplate X setting of T1-03)/(Rated voltage from motor’s nameplate)

3. Perform autotuning.

After completing autotuning, set E1-04 (Max. output frequency) to the base frequency from the motor’s name-
plate.

Output voltage

A
Rated voltage from |--------mmmmmmmmmeee e -
motor nameplate o

T103 frmmmmmmmmssssssssss s v’
0 : : » Output frequency
Base frequency
Base frequenc
q y «T1-03 from motor nameplate

from motor nameplate

Rated voltage from motor nameplate

Fig 4.4 Motor Base Frequency and Drive Input Voltage Setting

N ', 1. When speed precision is required at high speeds (i.e., 90% of the rated speed or higher), set T1-03 (Motor
?‘ rated voltage) to the input power supply voltage x 0.9.
® 2. When operating at high speeds (i.e., 90% of the rated speed or higher), the output current will increase as
IMPORTANT the input power supply voltage is reduced. Be sure to provide sufficient margin in the drive current.

EPrecautions after Rotational and Stationary Autotuning

If the maximum output frequency and base frequency are different, set the maximum output frequency (E1-
04) after autotuning.




B Parameter Settings for Autotuning

The following parameters must be set before autotuning.

Table 4.3 Parameter Settings before Autotuning

Name Data Displays during Autotuning
) Open- Open-
Parameter 8 Setting Factory )
. Display A V/fwith loop Flux loop
Number Display RENgE Setting Vit PG | Vector | Vector | Vector
1 2
Motor 1/2 | When switching to motor 2 is
selection”! | selected, set the motor for
which autotuning is to be per-
T1-00 formed. .(Thls parameter 18 lor2 1 Yes | Yes | Yes | Yes | Yes
Select ignored if motor 2 is not
Motor selected.)
1: Motor 1
2: Motor 2
Autotun- Set the autotuni d
ine mode et the autotuning mode.
s elgecti on | 0:Rotational autotuning 2(Vih
T1-01 1: Stationary autotuning 0to2 0(Vec- | Yes | Yes | Yes | Yes | Yes
Tuning 2: Stationary autotuning for tor) 4
Mode Sel line-to-line resistance only
Motor
output
power Set the output power of the 0.00 to 0.40 kKW
T1-02 : Yes Yes | Yes Yes Yes
Mir Rated motor in kilowatts."> 7 650.00 kW *2
r Rate
Power
Motor 0 to
rated 2550V 200.0 V
voltage (200-240 V | (200-240
Set the rated voltage of the class) V class)
T motor in volts.> * Oto | 4000V | T | T | Y| Yes | Yes
Rated 5100V | (380-480
Voltage (380-480 V | V class)
class)
Motor
rated
T1.04 |current Set the' rated cu*rsre:;t of the 0.32 tc*)3 100 A2 | Yes | Yes | Yes | Yes | Yes
Rated motor in amps. 6.40 A
ate
Current
Motor
base fre- e base T i
et the base frequency of the 0 to
. quency ; .
T1-05 o motor in hertz,*3 ™ *5 *6 400.0 Hz 60.0Hz Yes Yes Yes
ated Fre-
quency
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Table 4.3 Parameter Settings before Autotuning(Continued)

Name Data Displays during Autotuning
; Open- Open-
Rt | o | |V | e | e |
1 2
Number of
motor
poles
2 to 48
T1-06 Set the number of motor poles. poles 4 poles - - Yes | Yes | Yes
Number of
Poles
Motor
base speed
Set the base speed of the motor 1750
T1-07 . _1%3%5 0 to 24000 . 1 - - Yes | Yes | Yes
inmin . min
Rated
Speed
Number of
PG pulses
when turn- | Set the number of pulses for
ing the PG (pulse generator or
T1-08 encoder). Set the number of 0 to 60000 600 - Yes - Yes -
pulses per motor revolution
PG Pulses/ | without a multiplication factor. 4
Rev
I

. Not normally displayed. Displayed only when a motor switch command is set for a multi-function digital input (one of H1-01 to H1-05 set to 16).
. The factory setting depends on the drive capacity. Values are given for a 200-240 V class, 0.4 kW drive.

. The setting range is 10% to 200% of the drive capacity.

. For V/f control, the only setting that is possible is 2 (stationary autotuning for line-to-line resistance only).

. For fixed output motors, set the base speed value.

. For drive motors or for specialized vector motors, the voltage or frequency may be lower than for general-purpose motors. Always confirm the informa-
tion on the nameplate or in test reports. If the no-load values are known, input the no-load voltage in T1-03 and the no-load current in T1-05 to ensure
accuracy.

*
[ S

* 7. The settings that will ensure stable vector control are between 50% and 100% of the drive rating.

Refer to page 3-15 for Digital Operator displays during autotuning.
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@ Application Settings

User parameters are set as required in advanced programming mode (“ADV” will be displayed on the LCD
screen). All the parameters that can be set in quick programming mode can also be displayed and set in
advanced programming mode.

mSetting Examples
The following are examples of settings for applications.

¢ When using an drive-mounted braking resistor (ERF), set L8-01 to 1 to enable ERF braking resistor over-
heating protection.

» To prevent the machine from being operated in reverse, set bl-04 to 1 to disable reverse operation.
* To increase the speed of a 60Hz motor by 10%, set E1-04 to 66.0Hz.

* Touse a0 to 10-V analog signal for a 60Hz motor for variable-speed operation between 0 and 54Hz (0% to
90% speed deduction), set H3-02 to 90.0%.

¢ To control speed between 20% and 80% to ensure smooth gear operation and limit the maximum speed of
the machine, set d2-01 to 80.0% and set d2-02 to 20.0%.

€ No-load Operation

To being no-load operation (without connecting the machine and the motor), press the LOCAL/REMOTE Key
on the Digital Operator to change to LOCAL mode (the SEQ and REF indicators on the Digital Operator
should be OFF).

Always confirm safety around the motor and machine before starting drive operation from the Digital Opera-
tor. Confirm that the motor works normally and that no errors are displayed at the drive.

Jog Frequency Reference (d1-17, default: 6.00Hz) can be started and stopped by pressing and releasing the
JOG Key on the Digital Operator. If the external sequence prevent operation from the Digital Operator, con-
firm that emergency stop circuits and machine safety mechanisms are functioning, and then start operation in
REMOTE mode (i.e., with a signal from the control signal terminals). The safety precautions must always be
taken before starting the drive with the motor connected to the machine.

be provided to start drive operation.

% Both a RUN command (forward or reverse) and a frequency reference (or multi-step speed reference) must
Input these commands and reference regardless of the operation method (i.e., LOCAL of REMOTE).

INFO
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@ Loaded Operation

Connect the machine to the motor and then start operation as described for no-load operation (i.e., from the
Digital Operator or by using control circuit terminal signals).

EConnecting the Load
 After confirming that the motor has stopped completely, connect the mechanical system.

* Be sure to tighten all the screws when securing the motor shaft to the mechanical system.

mOperation using the Digital Operator
* Use the Digital Operator to start operation in LOCAL mode in the same way as in no-load operation.
e If fault occurs during operation, make sure the STOP Key on the Digital Operator is easily accessible.

At first, set the frequency reference to a low speed of one tenth the normal operating speed.

B Checking Operating Status

» Having checked that the operating direction is correct and that the machine is operating smoothly at slow
speed, increase the frequency reference.

¢ After changing the frequency reference or the rotation direction, check that there is no oscillation or abnor-
mal sound from the motor. Check the monitor display to ensure that U1-03 (Output Current) is not too high.

e Refer to Adjustment Suggestions on page 4-17 if hunting, vibration, or other problems originating in the 4
control system occur.
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€ Check and Recording User Parameters

Use verify mode (“VERIFY” will be displayed on the LCD screen) to check user parameters that have been
changed for trial operation and record them in a user parameter table.

Any user parameters that have been change by autotuning will also be displayed in verify mode.

If required, the copy function in parameters 03-01 and 03-02 displayed in advanced programming mode can
be used to copy the changed settings from the drive to a recording area in the Digital Operator. If changed set-
tings are saved in the Digital Operator, they can be easily copied back to the drive to speed up system recovery
if for any reason the drive has to be replaced.

The following functions can also be used to manage user parameters.
¢ Recording user parameters
* Setting access levels for user parameters
¢ Setting a password

B Recording User Parameters (02-03)

If 02-03 is set to 1 after completing trial operation, the settings of user parameters will be saved in a separate
memory area in the drive. Later, after drive settings have been changed, the user parameters can be initialized to
the settings saved in the separate memory area when 02-03 was set to 1 by setting A1-03 (Initialize) to 1110.

BUser Parameter Access Levels (A1-01)

A1-01 can be set to 0 (monitoring-only) to prevent user parameters from being changed. A1-01 can also be set
to 1 (User-specified Parameters) and used along with A2 parameters to display only parameters required by
the machine or application in a programming mode.

mPassword (A1-04 and A1-05)

When the access level is set to monitoring-only (A1-01 = 0), a password can be set so that user parameters will
be displayed only when the correct password is input.
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Adjustment Suggestions

If hunting, vibration, or other problems originating in the control system occur during trial operation,
adjust the parameters listed in the following table according to the control method. This table lists only the
most commonly used user parameters.

Table 4.4 Adjusted User Parameters

Control Name Factory | Recommended .
Method (Parameter Number) PRI Setting Setting el e e
* Reduce the setting if
Controlling hunting torque is insufficient for
Hunting-prevention | and vibration in heavy loads.
gain (N1-02) middle-range speeds 1.00 0-50102.00 7, Increase the setting if
(10 to 40 Hz) hunting or vibration occurs
for light loads.
* Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequency magnetic noise Depends high.
. . . 0to L
selection + Controlling hunting on default * Reduce the setting if
(C6-02) and vibration at low | capacity hunting or vibration occurs
speeds at low to middle-range
speeds.
* Reduce the setting if
V/f control | Torque * Increasing torque torque or speed response is
- . Depends
(A1-02 =0 | compensation and speed response slow.
. . . . on 200 to 1000ms .
or 1) primary delay time * Controlling hunting capacit * Increase the setting if
constant (C4-02) and vibration pacity hunting or vibration
occurs.
. ¢ Increase the setting if 4
* Improving torque at torque is insufficient at
Torque low speeds (10 Hz d I
. . low speeds.
compensation gain or lower) 1.00 0.50to 1.50 L
: . * Reduce the setting if
(C4-01) * Controlling hunting . o
and vibration hunting or vibration occurs
for light loads.
gleldglzgu?;‘ia . « Imorovine toraue at Depends * Increase the setting if
quency & P g torq on Default to torque is insufficient at
(E1-08) low speeds . D
.. . capacity efault + 3 to low speeds.
Minimum output * Controlling shock at * L
and 5V * Reduce the setting if shock
frequency voltage startup .
(E1-10) voltage at startup is large.




Table 4.4 Adjusted User Parameters (Continued)

Control Name Factory | Recommended .
Method (Parameter Number) PRSI Setting Setting el e b e
Increasing torque * Reduce the setting if
Speed feedback and speed response torque or speed response is
detection control Controlling hunting slow.
(AFR) gain and vibration in mid- 1.00 0-50102.00 1, Increase the setting if
(N2-01) dle-range speeds (10 hunting or vibration
to 40 Hz) occurs.
* Reduce the setting if
Torque Increasing torque torque or speed response is
Open-loop | compensation and speed response 20ms 20 to slow.
vector | primary delay time Controlling hunting 100ms ¢ Increase the setting if
control | constant (C4-02) and vibration hunting or vibration
(A1-02=2) occurs.
Slip compensation Increasing speed * Reduce the setting if speed
. ) response 100 to response is slow.
primary delay time . 200ms Lo
(C3-02) Improving speed 500ms * Increase the setting if the
stability speed is not stable.
* Increase the setting if
Slip compensation Improving speed 10 051015 speed response is slow.
gain (C3-01) accuracy ’ ’ ’ » Reduce the setting if the
speed is too fast.
Reducing motor ¢ Increase the setting if
magnetic noise Depend motor magnetic noise is
Carrier frequency Controlling hunting e[()) Z s 0to high.
selection (C6-02) and vibration at low . default * Reduce the setting if
capacity . o
Open-loop speeds (10Hz or hunting or vibration occurs
vector less) at low speeds.
control 1 i
_ Middle output . Depends * Increase the setting if
(A1-02=2)| frequency voltage Improving torque at .
on Default to torque or speed response is
(E1-08) low speeds .
. . capacity | Default+1or | slow.
Minimum output Controlling shock at ¥ L
frequency voltage startu and 2V * Reduce the setting if shock
q Y & P voltage at startup is large.

(E1-10)




Table 4.4 Adjusted User Parameters (Continued)

Adjustment Suggestions

Control Name Factory | Recommended .
Method (Parameter Number) PR Setting Setting e e
¢ Increase the setting if
ASR proportional + Torque and speed torque or speed response is
gain 1 (C5-01) and response slow.
ASR proportional * Controlling hunting 20.00 10000 50.00 ), Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.
ASRintegral time 1 Torque and speed ' E)idszeoihse Z:glrrgi 1f)nse is
(high-speed) (C5-02) 4 P 0.300 d p P
response slow.
and * Controlling huntin 0.500sec to * Increase the setting if
ASR integral time 2 otng & 1.000sec . seting
and vibration hunting or vibration
(low-speed) (C5-04)
occurs.
Set the output frequency at
Flux vector Switching the ASR which to change the ASR
control ASR switching propoﬂlopal gain and 0.0 to max. propgrtlonal gain and inte-
(A1-02=3) frequency (C5-07) integral time 0.0Hz output gral time when the same val-
4 Y according to the frequency | ues cannot be used for both
output frequency high-speed and low-speed
operation.
. . . Increase the setting if
ASR primary delay = Controlling hunting "\ 4. | 0004 (0 0.020 | machine rigidity is low and
time (C5-06) and vibration . .
the system vibrates easily.
¢ Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequency magnetlt'; noise Depends 2.0 kHz to high. L
. + Controlling hunting on the * Reduce the setting if
selection (C6-02) o . default . o
and vibration at low | capacity. hunting or vibration occurs

speeds (3Hz or less)

at low to middle-range
speeds.
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Table 4.4 Adjusted User Parameters (Continued)

Control Name Factory | Recommended .
Method (Parameter Number) e Setting Setting el el
¢ Increase the setting if
ASR proportional » Torque and speed torque or speed response is
gain 1 (C5-01) and response slow.
ASR proportional  Controlling hunting 10.00 10.00t050.00 1, Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.
ASR integral time | * Reduce the setting if .
(high-speed) (C5-02) » Torque and speed 0.300 torque or speed response is
and response . 0.500sec to slow. .
ASR integral time 2 . Contrplhng hunting 1.000sec . Incrc?ase the .settlpg if
and vibration hunting or vibration
(low-speed) (C5-04) occUrs.
Set the output frequency at
S;:;E:OOP Switchipg the ASR which tg chang§ the ASR
control 2 ASR switching proporthnal gain and 0.0 to max. proportlgnal gain and
(A1-02 = 4) | frequency (C5-07) integral time 0.0Hz output integral time when the same
according to the frequency | values cannot be used for
output frequency both high-speed and
low-speed operation.
. . . Increase the setting if
i?nsfe{ (I’Cr;mgg)y delay Snoé‘gl"bli‘t‘i Ill“‘mmg 0.010sec | 0.04100.020 | machine rigidity is low and
the system vibrates easily.
¢ Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequency magneti; noise ' Depends high. o
selection (C6-11)  Controlling hunting on the Default value |+ Reduce the setting if
and vibration at low | capacity. hunting or vibration occurs
speeds (3Hz or less) at low to middle-range
speeds.

* The setting is given for 200-240 V class drives. Double the voltage for 380-480V Class drives.

Do not change the Torque Compensation Gain (C4-01) from its default setting of 1.00 when using open-
loop vector control 1.

If speeds are inaccurate during regeneration in open-loop vector control 1, enable Slip Compensation
During Regeneration (C3-04 = 1).

Use slip compensation to improve speed precision during V/f control (A1-02 = 0).

Set the Motor Rated Current (E2-01), Motor Rated Slip (E2-02), and Motor No-load Current (E2-03), and
then adjust the Slip Compensation Gain (C3-01) to between 0.5 and 1.5. The default setting for V/f control
is C3-01 = 0.0 (slip compensation disabled).

To improve speed response and stability in V/f control with a PG (A1-02 = 1), set the ASR parameters
(C5-01 to C5-05) to between 0.5 and 1.5 times the default. (It is not normally necessary to adjust this set-
ting.) ASR for V/f control with a PG will only control the output frequency; a high gain, such as is possible
for open-loop vector control 2 or flux vector control, cannot be set.

The following user parameters will also indirectly affect the control system.
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Table 4.5 Parameters Indirectly Affecting Control and Applications

Name (Parameter Number)

Application

Dwell function (b6-01 to b6-04)

Used for heavy loads or large machine backlashes.

Droop function (b7-01 to b7-02)

Used to soften the torque or to balance the load between two motors. Can
be used when the control mode (A1-02) is set to 3 or 4.

Acceleration/deceleration times
(C1-01 to C1-11)

Adjust torque during acceleration and deceleration.

S-curve characteristics (C2-01 to C2-04)

Used to prevent shock when completing acceleration.

Jump frequencies (d3-01 to d3-04)

Used to avoid resonance points during operation.

Analog input filter time constant (H3-12)

Used to prevent fluctuations in analog input signals caused by noise.

Stall prevention (L3-01 to L3-06)

Used to prevent 0 V (overvoltage errors) and motor stalling for heavy
loads or rapid acceleration/deceleration. Stall prevention is enabled by
default and the setting does not normally need to be changed. When using
a braking resistor, however, disable stall prevention during deceleration
by setting L3-04 to 0.

Torque limits (L7-01 to L7-04)

Set the maximum torque during vector control. If a setting is increased,
use a motor with higher capacity than the drive. If a setting is reduced,
stalling can occur under heavy loads.

Feed forward control (N5-01 to N5-03)

Used to increase response for acceleration/deceleration or to reduce over-
shooting when there is low machine rigidity and the gain of the speed
controller (ASR) cannot be increased. The inertia ratio between the load
and motor and the acceleration time of the motor running alone must be
set.
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User Parameters

This chapter describes all user parameters that can be set in the drive.

User Parameter Descriptions..........cccoeeeeveveviiiieeieeennnnn. 5-2
Digital Operator Display Functions and Levels............ 5-3

User Parameter Tables........ooo oo 5-10



———————————————————————————
Il

User Parameter Descriptions

This section describes the contents of the user parameter tables.

@ Description of User Parameter Tables

User parameter tables are structured as shown below. Here, b1-01 (Frequency Reference Selection) is used as

an example.
Name Control Methods
Change

. . Open Open
Parameter Beseraten Setting | Factory | during V/f | -loop | Flux | Loop | MODBUS
Number Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Register

tion PG tor tor tor

1 2

Reference | Selects the frequency

selection reference input source.

0: Operator - Digital preset
speed U1-01 or d1-01 to
d1-17.

: Terminals - Analog input
terminal A1l (or terminal
b1-01 A2 based on parameter Oto4 1 No Q Q Q Q Q 180H

Reference H3-09).

Source 2: Serial Com - Modbus RS-
422/485 terminals R+, R-,
S+, and S-.

3: Option PCB - Option board
connected on 2CN.

4: Pulse Input (Terminal RP)

—_

¢ Parameter Number:
* Parameter Name:

* Description:

* Setting Range:

* Factory Setting:

* Change during Operation:

* Control Methods:

* MODBUS Address:
* Page:

The number of the user parameter.

The name of the user parameter.

Details on the function or settings of the user parameter.
The setting range for the user parameter.

The factory setting (each control method has its own factory setting.
Therefore the factory setting changes when the control method is
changed.)

Refer to page 5-100 for factory settings by control method.

Indicates whether or not the parameter can be changed while the drive
is in operation.

Yes: Changes possible during operation.

No: Changes not possible during operation.

Indicates the control methods in which the user parameter can be
monitored or set.

Q:  TItems which can be monitored and set in either quick program-
ming mode or advanced programming mode.

A:  Items which can be monitored and set only in advanced pro-
gramming mode.

No: Items which cannot be monitored or set for the control method.
The register number used for MODBUS communications.

Reference page for more detailed information on the parameter.
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Digital Operator Display Functions and Levels

The following figure shows the Digital Operator display hierarchy for the drive.

[ No. T Function Display
u1 Status Monitor Parameters Monitor
MENU Drive Mode u2 Fault Trace Fault Trace
u3 Fault History Fault History
Drive can be operated and its I
status can be displayed. A1 Inmghze Mo@e Initialization
A2 User-specified Setting Mode Parsers
b1 Operation Mode Selections Sequence
b2 DC Injection Braking DC Braking
b3 Speed Search Speed Search
b4 Timer Function Delay Timers
b5 PID Control PID Control
Quick Programming Mode b6 Dwell Functions PID Control
b7 Droop Control Droop Control
Minimum parameters required b8 Energy Saving Sneray
for operation can be monitored b9 Zero Servo Zero Servo
or set. C1 Acceleration/Deceleration AccellDecel
C2 | S-curve Acceleration/Deceleration |s-Curve Accel
C3 Motor Slip Compensation Molor St
C4 Torque Compensation Torque Comp
C5 Speed Control (ASR) ASR Tuning
C6 Carrier Frequency Carrier Freq
d1 Preset Reference rioset
Advanced Programming Mode a2 Reference Limits Reference
] d3 Jump Frequencies FroaemPies
All parameters can be moni- d4 Reference Frequency Hold Sequence
tored or set. d5 Torque Control Torque Gontrl
dé Field Control wenkaing
E1 VI/f Pattern VIf Pattern
E2 Motor Setup Motor Setup
E3 Motor 2 V/f Pattern Vif Patiem 2
E4 Motor 2 Setup Motor Setup 2
F1 PG Option Setup P& pon
N F2 Analog Reference Card Al-14 Setup
Verify Mode F3 Digital Reference Card  [pros, 16 seun S
Parameters changed from the F4 Analog Monitor Cards AR I
default settings can be moni- F5 Digital Output Card P
tored or set. F6 Communications Option Card ~ |cp-916 Setup
H1 Multi-function Contact Inputs Digital Inputs
H2 Multi-function Contact Outputs Sunas
H3 Analog Inputs Analog Inputs
H4 Multi-function Analog Outputs Siaoe
H5 MODBUS Communications Segal Gom
H6 Pulse Train [Pulse 1/0 Setu
Autotuning Mode L1 Motor Overload otor
L2 Power Loss Ridethrough Rurgss
Automatlcallly sets mc?tor 3 Stall Prevention oot
parameters if autotuning data L4 Reference Detection Ref Detection
l(from motor nameplate) is L5 Fault Restart Fault Restart
input for open-loop vegtor con- 3 Torque Detection T
trol or to measure the line-to- —
) - L7 Torque Limits Torque Limit
line resistance for V/f control. -
L8 Hardware Protection pdwe |
n1 Hunting Prevention Function Hunting Prev
n2 | Speed Feedback Protection Control AFR
n3 High-slip Braking High Slip
n4 Speed Estimation Observer
n5 Feed Forward Feedfoward
ol Monitor Select Monitor Select
02 Multi-function Selections Selons

o3 Copy Function OBy

— [T ] Motor Autotuning Auto-Tuning




@ User Parameters Settable in Quick Programming Mode

The minimum user parameters required for drive operation can be monitored and set in quick programming
mode. The user parameters displayed in quick programming mode are listed in the following table. These, and
all other user parameters, are also displayed in advanced programming mode.

Refer to the overview of modes on page 3-5 for an overview of quick programming mode.

Name Control Methods
- Change [®) Open
Parameter o Setting | Factory ; IF Bl pen | MODBUS
Description ) during VI Flux | L K
Number i Range | Settin ; i 0op ux | Loop | Register
Display g 9 | Operaton | VI V;'g Vector | Vector | Vector 9
1 2
Control Selects the Control Method of the drive.
Method 0: V/F control without PG
Selection 1: V/F control with PG
2: Open Loop Vector
Al-02 3: Flux Vector (Closed Loop Vector) Oto4 2 No Q Q Q Q Q 102H
Control 4: Vector 2 wo/PG
Method Note: Does not return to factory
setting when drive is initialized.
Frequency | Selects the frequency reference input
Reference | source.
Selection 0: Operator - Digital preset speed Ul-
01 or d1-01 to d1-17.
1: Terminals - Analog input terminal
Al (or terminal A2 based on
b1-01 parameter H3-09). 0to4 1 No Q Q Q Q Q 180H
Reference | . Serial Com - Modbus RS-422/485
Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board
connected on 2CN.
4: Pulse Input (Terminal RP)
Run Selects the run command input source.
Command | 0: Operator - RUN and STOP keys on
Selection Digital Operator.
1: Terminals - Contact closure on
b1-02 terminals S1 or S2. 0to3 1 No Q Q Q Q Q 181H
Run 2: Serial Com - Modbus RS-422/485
Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board
connected on 2CN.
Stopping Selects the stopping method when the
Method run command is removed.
Selection 0: Ramp to Stop
1: Coast to Stop 0to3
b1-03 ) 2: DC Injection to Stop *13 0 No Q Q Q Q Q 182H
Stopping 3: Coast with Timer (A new run
Method command is ignored if received
before the timer expires).
Acceleration
Time 1 i
C1-01 Sets 'the time to accelerate from zero to Yes Q Q Q Q Q 200H
Accel maximum frequency. 0.0
Time 1 .
11005
Deceleration 6000.0
Time 1 i i *1
C1-02 Sets the time to decelerate from maxi Yes Q Q Q Q Q 201H
Decel mum frequency to zero.
Time 1




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - VIE Bl pen | MODBUS
Description : during 1 Flux | L .
Number i Range | Settin 3 i 00D ux | Loop | Register
. Display ¢ "9 | Operation | V/f W | Vector | Vedtor | Vector 9
1 2
Carrier Selects the number of pulses per
Frequency | second of the output voltage
Selection | waveform. Setting range determined
by C6-01 setting.
0: Low noise
1: Fc=2.0 kHz 6
C6-02 2: Fc=5.0 kHz 0toF No | Q| Q| Q| @ . 224H
*2 *12
Carrier 3: Fc=8.0 kHz
Freq Sel 4: Fc=10.0 kHz
5:Fec=12.5kHz
6: Fc =15.0 kHz
OF: Program (Determined by the
settings of C6-03 thru C6-05)
Carrier
Frequency | Selects the carrier frequency during
for Vector Control 2 wo/PG.
Open-loop | 1: 2kHz (3-phase modulation) 4 . ) . )
- . *12 *12 *12 *12
Co-11 | vector 2: 4kHz (3-phase modulation) ltod ) No Q 22DH
Control 2 | 3. 6kHz (3-phase modulation)
Carrier 4: 8kHz (3-phase modulation)
Freq Sel
Frequency
d1-01 | Reference I | Setting units are affected by 01-03. 0.00Hz | Yes A A A A A 280H
Reference 1
Frequency | Frequency reference when
41-02 Reference 2 multl—functlop input M}lltl—ste-p speed 0.00Hz | Yes A A A A A 281H
reference 1" is ON. Setting units are
Reference 2 | 5ffected by 01-03.
Frequency | Frequency reference when 5
41-03 Reference 3 | multi-function input "Multi-step speed 0.00Hz | Yes A A A A A 2801
reference 2" is ON. Setting units are ' I
Reference 3 | frected by 01-03. 0
Frequency | Frequency reference when to
41-04 Reference 4 multl-functlor'l' {nput Mult‘l-step §peed 40*0.00 0.00Hz | Yes A A A A A 2831
reference 1, 2" is ON. Setting units are 9
Reference 4 | ,ffected by 01-03.
Jog Frequency reference when: "Jog
Frequency | frequency reference" is selected via
Reference | multi-function input terminals. "Jog
frequency reference" has priority over
"multi-step speed reference 1 to 4".
di-17 Parameter d1-17 is also the reference 6.00Hz | Yes Q Q Q Q Q 2924
Jog for the JOG key on the Digital Opera-
Reference tor, and the multi-function inputs
"forward jog" and "reverse jog".
Setting units are affected by 01-03.




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\ii

Vi Open

; -loop
with
PG Vector

1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

E1-01

Input
Voltage
Setting

Input
Voltage

Set to the nominal voltage of the
incoming line. Sets the maximum and
base voltage used by preset V/F
patterns (E1-03 = 0 to E), adjusts the
levels of drive protective features (e.g.
Overvoltage, braking resistor turn-on,
stall prevention, etc.).

NOTE: DRIVE INPUT VOLTAGE
(NOT MOTOR VOLTAGE)
MUST BE SET IN E1-01 FOR
THE PROTECTIVE
FEATURES OF THE DRIVE
TO FUNCTION PROPERLY.
FAILURE TO DO SO MAY
RESULT IN EQUIPMENT
DAMAGE AND/OR
PERSONAL INJURY.

155.0
to
255.0

(240V)
*3

2300V
*3

300H

E1-03

\%
Pattern
Selection

V/F
Selection

Set to the type of motor being used
and the type of application.

The drive operates utilizing a set V/F
pattern to determine the appropriate
output voltage level for each
commanded speed. There are 15
different preset V/F patterns to select
from (E1-03 = 0 to E) with varying
voltage profiles, base levels (base
level = frequency at which maximum
voltage is reached), and maximum
frequencies. There are also settings
for Custom V/F patterns that will use
the settings of parameters E1-04
through E1-13. E1-03 = F selects a
custom V/F pattern with an upper
voltage limit and E1-03 = FF selects a
custom V/F pattern without an upper
voltage limit.

0:50Hz

: 60Hz Saturation

: 50Hz Saturation

: 72Hz (60Hz Base)

:50Hz VT1

: 50Hz VT2

:60Hz VT1

: 60Hz VT2

: 50Hz HST1

: 50Hz HST2

: 60Hz HST1

: 60Hz HST2

: 90Hz (60Hz Base)

: 120Hz (60Hz Base)

: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

MO @>»> 000U b WN —

0 to FF

No

No

302H




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - VIE Bl pen | MODBUS
Description : during 1 Flux | L .
Number i Range | Settin 3 i 00D ux | Loop | Register
Display g 9 | Operaton | V/f Vé'g] Vector | Vector | Vector 9
1 2
Max.
Output 40.0
Frequency |y to | 60.0Hz
E1-04 ) (rmAX) (55‘52’22 400.0 x4 No Q| Q Q Q Q 303H
Max (E1-13), *Q
Frequency v
(E1-08) '
Max. VHIN /
Output (E1-10) [T ; 0.0
Voltage G G (e (ron to  |230.0V
Max These parameters are only applicable *3
Voltage when V/f Pattern Selection is set to
B Custom (E1-03 = F or FF). To set V/f
ase characteristics in a straight line, set the
Frequency 0.0
FA same values for E1-07 and E1-09. In to 60.0Hz
E1-06 | (FA) this case, the setting for E1-08 willbe | 440 ¢ *4 No Q Q Q Q Q 305H
Base disregarded. Be sure that the four fre- *9
Frequency | quencies are set in the following man-
Min. ner or else an OPE10 fault will occur:
Output 0.0
Frequency | E1-042El-112EI1-06>E1-07 > E1-09 o | 050
- Note: Setting parameter E1-01 to zero *
Min is also acceptable.
Frequency
Base Set only when the V/F pattern is finely 0.0
Voltage adjusted in the constant power (HP) t.
. . 0
(VBASE) | area above base speed. Adjustment is 0.0V
E1-13 not normally required. If E1-13 = 0.0, ijgvo *5 No A A Q Q Q 30CH
Base then value in E1-05 is used for E1-13. | ( *3 )
Voltage Auto-Tuning sets this value.
Motor
Rated Sets the motor nameplate full load 0.32 1.90 A
E2-01 | Current current in amperes (A). This value is GtZO ' s No Q Q Q Q Q 30EH
Motor automatically set during Auto-Tuning. ;7
Rated FLA
Number of
Motor Sets the number of motor poles. This
E2-04 |Poles value is automatically set during 21048 4 No No | Q No Q Q 311H
Number of | Autotuning.
Poles
Motor
Rated Sets the motor rated power in kilowatts 0.00 0.40
E2-11 | Output (kW). This value is automatically set to o No Q| Q Q Q Q 318H
Mtr Rated | during Auto-Tuning. 1HP =0.746kW | 650.000
Power
PG
Parameter | Sets the number of pulses per revolu- 0
F1-01 tion of the encoder (pulse generator). to 600 No No | Q No Q No 380H
PG (Do not set as a multiple.) 60000

Pulses/Rev




Name

Control Methods

) Change Open Open
Parameter . Description Setting | Factory A Vi -Igo Flux Lgo MODBUS
Number | Djsplay Range | Setting | o V/f Vl\:,’,g] Ve;:tgr i Ve;tgr Register
Terminal | Sets terminal FM output level when
FM Gain | selected monitor is at 100%.In order to
Setting adjust the meter, 100% of the
appropriate output is multiplied for the
gain setting, the bias amount is added
and then output. 0.00
See H4-02 when stopped in Quick, )
H4-02 Advanced, or Verifypglode. ?f 03 to 100% Yes Q Q Q Q Q 41EH
Termin'al appears on the setting screen, then 1000.0
EM Gain | terminal FM is used.
See H4-04 when stopped in Quick,
Advanced, or Verify mode. If 06
appears on the setting screen, then
terminal AM is used.
Terminal | Sets terminal AM output voltage (in
AM Gain | percent of 10Vdc) when selected
Setting monitor is at 100% output. In order to
adjust the meter, 100% of the
appropriate output is multiplied for the
gain setting, the bias amount is added
and then output. 0.00
H4-05 See H4-02 when stopped in Quick, to 50% Yes Q Q Q Q Q 421H
Terminal | Advanced, or Verify mode. If 03 1000.0
AM Gain | appears on the setting screen, then
terminal FM is used.
See H4-04 when stopped in Quick,
Advanced, or Verify mode. If 06
appears on the setting screen, then
terminal AM is used.
Motor Sets the motor thermal overload
Overload | protection (OL1) based on the cooling
Protection | capacity of the motor.
L1-01 |Selection |0: Disabled 0to3 1 No Q Q Q Q Q 480H
1: Standard Fan Cooled (< 10:1 motor)
MOL Fault | 5. andard Blower Cooled (=10:1 motor)
Select

3: Vector Motor (<1000:1 motor)




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - Vi Bl pen | MODBUS
Description ; during 1] .
Number i Range | Settin 3 i -loop | Flux | Loop | Register
Display 9 9 | Operaton | V/f | with | voal | v Vedior 9

PG| 7 2

L3-04

Stall When using a braking resistor, use
Prevention | setting "0". Setting "3" is used in
Selection | specific applications.

During 0: Disabled - The drive decelerates at

Deceleration the active deceleration rate. If the
load is too large or the deceleration
time is too short, an OV fault may
occur.

: General Purpose - The drive
decelerates at the active
deceleration rate, but if the main
circuit DC bus voltage reaches the
stall prevention level (380/760Vdc), | 0to 3
deceleration will stop. Deceleration *11
will continue once the DC bus level
drops below the stall prevention
level.

2: Intelligent - The active deceleration
rate is ignored and the drive
decelerates as fast as possible w/o
hitting OV fault level. Range:
C1-02/10.

3: Stall Prevention w/ Braking Resistor -
Stall prevention during
deceleration is enabled in
coordination with dynamic braking.

—_

1 | No | Q] Q| Q| Q| Q| 4921

StallP
Decel Sel

*

* % % % %

*

. The setting ranges for acceleration/deceleration times depends on the setting of C1-10 (Acceleration/deceleration Time Setting Unit). If C1-10 is set to
0, the setting range is 0.00 to 600.00 (s).

. The setting range is from 10% to 200% of the drive rated output current. (The value for a 200-240V class drive for 0.4 kW is given.)
. L3-04 cannot be set to 3 for flux vector control or open-loop vector control 2.

2. The factory setting depends on the drive capacity.

3. These are values for a 200-240V class drive. Values for a 380-480V class drive are double.

4. The factory setting will change when the control method is changed. (Open-loop vector 1 factory settings are given.) 5

5. After autotuning, E1-13 will contain the same value as E1-05.

6. The factory setting depends on the drive capacity. (The value for a 200-240V class drive for 0.4 kW is given.) I
7

8

9

. The setting range is 0 to 66.0 for open-loop vector control 2. The upper limit for the setting range also depends on the upper limit in E1-04.
The maximum setting is 400.00.

10. The same capacity as the drive will be set by initializing the parameters.

11. The setting range is 0 to 2 for flux vector control and open-loop vector control 2.

12. Quick Settings are used if Multi-Function Input is set for two motors.

13. Setting range changes to {1,2} when operating in Flux Vector and in Open Loop Vector.
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User Parameter Tables

@ A: Setup Settings

The following settings are made with the environment parameters (A parameters): Language displayed on the
Digital Operator, access level, control method, initialization of parameters.

H |nitialize Mode: A1

User parameters for the environment modes are shown in the following table.

Name Control Methods
Parameter Teceelon Setting | Factory C;Z?;ge v | Open Open | MODBUS
Number | Djsplay p Range | Setting ¢ VI V;Iteh \';gggr \2;; bg:tgr Register
1 2
Language Language selection for the
Selection Digital Operator.
This parameter is not reset to
the factory setting by A1-03.
0: English
A1-00 1: Japanese 0to6 0 Yes A A A A A 100H
Select 2: German
Language 3: French
4: Ttalian
5: Spanish
6: Portuguese
Access Selects which parameters are
Level accessible via the Digital
Selection Operator.
0: Operation Only
Al-01 1: User Level (only available Oto2 2 Yes Al A A A A 101H
Access if A2 parameters have
Level been set)
2: Advanced Level
Control Selects the Control Method of
Method the drive.
Selection 0: V/F control without PG
1: V/F control with PG
2: Open Loop Vector
A1-02 3: Flux Vector (Closed Loop | Oto4 2 No Q Q Q Q Q 102H
Control Vector)
Method 4: Vector 2 wo/PG
Note: Does not return to
factory setting when the
drive is initialized.




User Parameter Tables

Name Control Methods

(.:,jha.nge Vi Open Open | MODBUS
uring i | with | LooP | Flux | Loop | Register

Vector | Vector | Vector
PG 1 2

Parameter
Number D|sp|ay

Setting | Factory

Description Range | Setting

Initialize Used to return all parameters
Parameters to their factory or user
default settings. (Initializes
and then returns A1-03 to
Zero.)

0: No Initialize 0
A1-03 1110: User Initialize (The user to 0 No A A A A A 103H
Init must first set theirown | 3330
Parameters parameter values and

then store them using

parameter 02-03.)
2220: 2-Wire Initialization
3330: 3-Wire Initialization

Password 1 | When the value set into
A1-04 does NOT match the
value set into A1-05,
parameters A1-01 thru A1-03
and A2-01 thru A2-32 cannot
be changed. All other

Enter parameters as determined by
Password A1-01 can be changed.
Parameter A1-05 can be
accessed by pressing the
MENU key while holding the
RESET key.

Al1-04 to 0 No A A A A A 104H

9999

Password 2 | When the value set into
A1-04 does NOT match the
value set into A1-05,
parameters A1-01 thru A1-03
and A2-01 thru A2-32 cannot 5
A1-05 be changed. All other

Select parameters as determined by
Password A1-01 can be changed.
Parameter A1-05 can be
accessed by pressing the
MENU key while holding the
RESET key.

to 0 No |A|A| A | A | A | 105H
9999 I

mUser-set Parameters: A2

The parameters set by the user are listed in the following table.

Name Control Methods

Setting | Factory | CM2n9e v/ | Open Open | MODBUS

Range | Setting | 94N9 vif | with \';gggr \2;; \I;ggtgr Register
PG

1 2

Parameter

Number Bl Description

User Parameter | Selects the parameters to be
1to 32 available in the User Access | b1-01
A/i'zoé 2“’ Level (A1-01 = 1). These o - No |A|lAa]| alala l?g?Hm
User Param | parameters are not related to | 02-08

1to32 the User Initialize function.




@ Application Parameters: b
The following settings are made with the application parameters (b parameters): Operation method selection,

DC injection braking, speed searching, timer functions, dwell functions, and energy saving functions.

EOperation Mode Selections: b1

User parameters for operation mode selection are shown in the following table.

Name Control Methods
Parameter D ipti Setting | Factory C;k:]z:ir:]ge vji | Open Open | MODBUS
Number | Djsplay escription Range | Setting R \,\gg] \';g:tgr VFGL‘;; \I;g:tgr Register
1 2
Frequency Selects the frequency
Reference reference input source.
Selection 0: Operator - Digital preset
speed U1-01 or d1-01 to
d1-17.
1: Terminals - Analog input
terminal A1 (or terminal
b1-01 A2 based on parameter Oto4 1 No Q Q Q Q Q 180H
Reference H3-09).
Source 2: Serial Com - Modbus
RS-422/485 terminals R+,
R-, S+, and S-.
3: Option PCB - Option board
connected on 2CN.
4: Pulse Input (Terminal RP)
Run Selects the run command

Command input source.

Selection 0: Operator - RUN and STOP
keys on Digital Operator.

1: Terminals - Contact closure

b1-02 on terminals S1 or S2. 0to3 1 No Q Q Q Q Q 181H

2: Serial Com - Modbus RS-

Run Source 422/485 terminals R+, R-,
S+, and S-.

3: Option PCB - Option board
connected on 2CN.

Stopping Selects the stopping method

Method when the run command is
Selection removed.
0: Ramp to Stop
1: Coast to Stop 0to3
b1-03 ) 2: DC Injection to Stop * 0 No Q Q Q Q Q 1820
Stopping 3: Coast with Timer (A new
Method run command is ignored if
received before the timer
expires).
Reverse

Determines the forward

; rotation of the motor, and if
b1-04 | Selection reverse operation is disabled. | 0 or 1 0 No A | A A A A 183H
0: Reverse enabled
1: Reverse disabled

Operation

Reverse
Oper




User Parameter Tables

Name Control Methods
Parameter D it Setting | Factory (.:,jha.n g¢ v | Open Open | MODBUS
Number | Djsplay escription Range | Setting | "9 |\ Vélg] \';g;gr \/Felclg \I;g;gr Register
1 2
Minimum Used to set the method of
Output operation when the
Frequency frequency reference input is
(E1-09) or less than the minimum output
Less frequency (E1-09).
Operation 0: Run at frequency reference
Selection (E1-09 not effective).
b1-05 1: STOP (Frequencies below | 0to3 0 No No | No | No A No 184H
E1-09 in the coast to stop
state.)
Zero-Speed 2: Run at min. frequency.
Oper (E1-09)
3: Run at zero speed
(Frequencies below E1-09
are zero)
Digital Sets the scan rate of digital
Input Scan | input terminals.
b1-06 Time 0: 2ms - 2 scans (for quick 0or1 1 No Al a A A A 185H
response)
Cntl Input 1: 5ms - 2 scans (for noisy
Scans environments)
Local/ 0: Cycle External RUN - If
Remote the run command is closed
Run when switching from local
Selection mode to remote mode, the
drive will not run.
b1-07 I+ Accept External RUN - IF -} ) No | A|lA| A | Al a | 1seH
the run command is closed
LOC/REM when switching from local
RUN Sel mode to remote mode, the 5
drive WILL run. (same as
setting "0" except drive I
will not run)
Run 0: Disabled - Run command
Command accepted only in the
Selection operation menu.
During 1: Enabled - Run command
b1-08 | Program accepted in all menus Oorl 0 No A A A A A 187H
(except when b1-02 = 0).
RUN CMD 2: Cannot operaFe. (Cannot be
at PRG in programming mode
during operation.)*'
Zero-speed | 0: Disabled.
Operation | 1: Enabled.
Selection Should be enabled when using
b1-10 devices that require motor oorl | 0 No |No|No| No | No| A | IDEH
speed reference as well as both
ModeSel forward and reverse rotation.
@ZeroSpd | Allows for more stability
related controls at zero speed.

* The setting range is 1 or 2 for flux vector control and open-loop vector control 2.
* 1. Applicable for G7 series Inverters with software versions PRG 1039 and later.




EDC Injection Braking: b2

User parameters for injection braking are shown in the following table.

Name Control Methods
. Change Open Open
Parameter it Setting | Factory ; v | OP p MODBUS
Number Display Description Range | Setting Odunn‘g i V;,g] \|7§:tgr \/Fe:g;(r \I;g;gr Register
1 2
DC Injection | Sets the frequency at which
Braking Start | DC injection braking starts
Frequency when ramp to stop
(b1-03 = 0) is selected. 0-0
b2-01 1£b2-01< E1-09, DC Injection to 0.5Hz No A | A A A A 189H
DClnj Start | praking starts at E1-09. 100
Freq Note: Zero Speed restrictions
are active in Flux Vector Mode.
DC Injection | Sets the DC injection braking
Braking current as a percentage of the
Current drive rated current. 0
b2-02 Note: The DC excitation o | 50% | No | A|A| A |No| No | 18AH
current is determined by the
DClnj setting in E2-03 when 100
Current operating in flux loop vector
control mode.
DC Injection
Braking
Time/DC Sets the time of DC injection | 0.00
b2-03 E?(cnatlon braking at start in units of to 0.00 s No A | A A A A 18BH
Time at Start | g o1 seconds. 10.00
DClnj
Time@Start
DC Injection | Sets the time length of DC
Braking Time | injection braking at stop in
at Stop units of 0.01 seconds.
1: When b1-03 = 2, actual
DC Injection time is
calculated as follows:
(b2-04) x 10 x
(OutputFreq) / (E1-04)
2: When b1-03 =0, this
parameter determines the 0.00
b2-04 amount of time DC to 0.50 s No A | A A A A 18CH
DClnj Injection is applied to the 10.00
Time@Stop motor at the end of the
decel ramp.
3: This should be set to a
minimum of 0.50 seconds
when using HSB. This will
activate DC injection during
the final portion of HSB and
help ensure that the motor
stops completely.
Magnetic
Flux Sets the magnetic flux 0
b2-0g | Compensation | compensationasa percentage | | g, | No | No|No| A | No | No | 190H
Capacity of the no-load current value 1000
(E2-03).
Field Comp




User Parameter Tables

ESpeed Search: b3

User parameters for the speed search are shown in the following table.

Name Control Methods

. Change [e) [®)
Parameter g Setting | Factory - pen pen | MODBUS
Description ) during VI 4
Number i Range | Settin ! ; oop | Flux | Loop | Register
Y Display 9 "9 | Operation | V/f Mlgg] Ve || Voctor | &9

1 2

Speed Enables/disables and selects
Search the speed search function at
Selection start.

0: Speed Estimation Speed
Search Disable - Speed
search at start is disabled
(however the estimated
speed method is used for
multi-function input, power
loss ridethrough, auto fault
retry)

: Speed Estimation Speed
Search Enable - The speed
estimation method of speed
search is enabled at run
command.

2: Current Detection Speed

Search Disable - Speed
b3-01 search at start is disabled 0to3 2* No A A A No A 191H

SpdStch at (however the current

Start detection method is used
for multi-function input,
power loss ride through,
auto fault retry)

: Current Detection Speed
Search Enable - The current
detection method of speed
search is enabled at run 5
command.

Speed Estimation Method: I

Motor speed and direction are

measured using residual

motor flux.

Current Detection Method:

Motor speed is measured

using current feedback levels

(unidirectional only).

—_

W

Speed Used only when b3-01 =2 or

Search 3. Sets speed search operating
Deactivation | current in units of percent, with
b3-02 Current drive rated current as 100%. t© 100%"* No A | No A No A 1921
Note: Normally not necessary 200
SpdSrch to change. If the drive won't

run after a restart, lower this

Current
value.

Speed

Search
Deceleration | Used only when b3-01 =2 or 0.1

b3-03 | Time 3. Sets the deceleration time to 20s No A | No| A No | No 193H
during speed search. 10.0

SpdSrch
Dec Time




Name

Control Methods

f Change [®) [®)
Parameter - Setting | Factory 5 Vi | Open pen | MODBUS
Description ) during L Fl L .
Number i Range | Settin 3 f 00p ux | LOop | Register
Display 9 9 | Operaton | VI Vgg] Viector | Vector | Vector | 0
1 2
Speed Delays the speed search
Search ) operation after a momentary 0.0
b3-05 |Delay Time | ouwer loss to allow time for an to 0.2s No A | A A A A 195H
Search external output contactor to 20.0
Delay re-energize.
Speed Sarch
lgetectionA Sets the gain for the frequency L0
ompensation g 8 o
3-10 | Gain at which the drive starts speed | "y 0 1 NG | A [No| A | No | A | 19AH
estimation speed search. Use
1.20
Srch Detect | ©nly when b3-01=0or 1.
Comp
Proportional | Sets n4-08 in units of 1.0 for
Gain of P-gain (PI Controls) as the
Observer Observer during Speed Search.
During Note: Normally this parameter
Speed need not be changed, although 0.1
b3-13 P .. ’ to 1.0% No No | No | No | No A 19DH
Search a low setting is needed when 20
OV occurs during speed search ’
Srch Estp | With a large amount of load
Catin inertia. Set larger values when
working with speed agree.
Bi-directional | This parameter enables the
Speed drive to detect the direction of
Search rotation of the motor during
Selection speed search.
b3-14 0: Disable - drive uses Oto 1l 1 No A | A A No A 19EH
frequency reference
Bidir Search direction.
Sel 1:Enable - drive uses detected
direction
Speed
search
retrie;l culr- Sets the current level to retry a
b3-17 |rentlevel 1 speed search as a percentage, 0 to o
ok (spe'ed esti- | taking the Inverter rated cur- 200 150% No A | Noj A No A IFOH
mation) | rent as 100%.
SrchRestart
Lvl
Speed
search
retrial detec- ) o
b3.1g | tion time Sets the time for .det‘ectlop ina | 000t
s (speed esti- speed search retrial in units of 100 0.10s No A | No A No A IF1H
mation) seconds. '
SrchRestart
Time
Number of
speed search ]
b3-19 | retrials Sets the number oftlmes that a 0t0 10 0 No AlNol A No A \F2H
ok speed search can be retried.
Num of
SrchRestr

* Factory settings will change when the control method is changed. (Open-loop vector 1 factory settings are given.) Set to “3” in V/f w/PG.




** Factory settings will change when the control method is changed.

**% Applicable for G7-Series Inverters with software versions PRG 1039 and later.

BTimer Function: b4

User parameters for timer functions are shown in the following table.

User Parameter Tables

Name Control Methods
) Change 0 0
Parameter g Setting | Factory ; pen pen | MODBUS
Description ) during VI 4
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operaion | VI \g'g] Vector | Vector | Vector 9
1 2
Timer Used in conjunction with a
Function multi-function digital input
ON-delay and a multi-function digital 0.0
ba-01 | 1me output programmed for the o | 00s | No |A|lA| A | A]| A | 1a3H
timer function. This sets the 30000
Delay-ON amount of time between when ’
Timer the digital input is closed, and
the digital output is energized.
Timer Used in conjunction with a
Function multi-function digital input
OFF-delay and a multi-function digital 0.0
bd-02 | Lime output programmed for the to | 00s | No | A|A| A | A]| A | 1A4H
timer function. This sets the 30000
Delay-OFF amount of time the output ’
Timer stays energized after the
digital input is opened.
EPID Control: b5
User parameters for PID control are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter ‘ot Setting | Factory g g5 | PPen pen | MODBUS
Description ) during VI Flux | L 4
Number i Range | Settin ; f 00p ux | LOOp | Register
Display 9 9 | Operaton | V/f \g'éh Vector | Vector | Vector 9
1 2
PID Function | This parameter determines
Setting the function of the PID
control.
0: Disabled
1: D= Feedback
b5-01 3 D= Feed-Forward Oto4 0 No A A A A A 1ASH
PID Mode 3: Freq. Ref. + PID output
(D = Feedback)
4: Freq. Ref. + PID output
(D = Feed-Forward)
Proportional
i i Sets the proportional gain of 0-00
bs-02 | Gain Setting Prop & o | 100 | Yes | A|A| A | A | A | 1A6H
the PID controller. 2
PID Gain 3-00
Integral Time | gefs the integral time for the 0.0
b5-03 | Setting PID controller. A setting of to 1.0s Yes | A | A| A A A 1A7H
PID I Time zero disables integral control. | 360.0
Integral Limit | Sets the maximum output 0.0
b5-04 Setting possible from the integrator. o 100.0% | Yes Ala A A A LASH
. Set as a percentage (%) of 100.0
PID ILimit | maximum frequency. :




Name

Control Methods

f Change [®) [®)
Parameter g Setting | Factory 3 vii | Open pen | MODBUS
Description ) during L Flux | L .
Number i Range | Settin 3 f 00p ux | LOOp | Register
Display 9 9 | Operaton | VIt MF’,'g] Vector | Vector | Vector 9
1 2
Derivative Sets D-control derivative 0.00
bs-05 | Time time. A setting of 0.00 to 0.00s | Yes | A | A | A A A 1A9H
PID D Time | disables derivative control. 10.00
PID Output | Sets the maximum output 0.0
b5-06 Limit possible from the entire PID to 100.0% | Yes Ala A A A LAAH
. controller. Set as a percentage 100.0
PID Limit (%) of maximum frequency. :
PID Offset Sets the amount of offset of the
Adjustment | output of the PID controller.
Set as a percentage (%) of 100.0
maximum frequency. e o
b5-07 The offset is summed with the ﬂ(t;()) 0 0.0% Yes Al A A A A IABH
PID Offset | PID output. This can be used '
to artificially kick-start a slow
starting PID loop.
PID Primary | Sets the amount of time for
Delay Time | the filter on the output of the
Constant PID controller.
Note: The offset is summed 0.00
with the PID output. )
b5-08 This can be used to arti to 0.00 s Yes A A A A A 1ACH
PI_D Delay fically kick-start a slow 10.00
Time starting PID loop.
Note: Normally, change is not
required.
PID Output Determines whether the PID
Level controller will be direct or
Selection reverse acting.
b5-09 0: Normal Output (direct Oorl 0 No A | A A A A 1ADH
Output Level acting)
Sel 1: Reverse Output (reverse
acting)
PID Output . 0.0
bs-10 | Gain Setting Ps,f]t)s i‘)flt‘;g;f;t gain of the to 10 | No |A|A| A | A | A | I1AEH
Output Gain 250
PID Output | 0: Zero Limit (when PID
Reverse output goes negative, drive
Selection stops). Zero Limit is auto-
b5-11 matic when reverse pro- | ) 0 No | A|A| A | A | A | 1AFH
hibit is selected using b1-
Output Rev 04.
Sel 1: Reverse (when PID goes
negative, drive reverses).
PID 0: Disabled (no detection of
Feedback loss of PID feedback)
Reference 1: Alarm (detection of loss
Missing of PID feedback,
Detection operation continues
bs-12 | Selection ?;St“foietzctt;l‘;’z withthe |\ 505 | o No |A|A| A | A ]| A | 1BoH
energized)
2: Fault (detection of loss of
Fb los Det Sel PID feeedback, coast to
stop during detection and
fault contact energizes)




User Parameter Tables

Name Control Methods
f Change [®) [®)
Parameter - Setting | Factory . vy | ©OPen pen | MODBUS
Description ) during L Flux | L .
Number i Range | Settin ; i oop ux | LOOp | Register
Display 9 9 | Operaton | VI Vl\:l,'g] Vector | Vector | Vector 9
1 2
PID
FDeedbz.ickLoss Sets the PID feedback loss 0
etection :
b5-13 | Level detection levelasa to 0% | No | A|A| A | A | A | 1BIH
percentage (%) of maximum 100
Fb los Det frequency (E1-04).
Lvl
PID
Feedback
Loss ) Sets the PID feedback loss 0.0
b5-14 D;tectlon detection delay time in terms to 1.0s No A|A| A A A 1B2H
Time of seconds. 25.5
Fb los Det
Time
PID Sleep Sets the sleep function start
Function frequency. 0.0
bs-15 | Start level Note: Enabled even when to 0.0Hz No A | A A A A 1B3H
PID Sleep PID control mode has 400.0
Level not been selected.
PID Sleep
Delay Time ; 0.0
b5-16 Sets the sleep function delay | "1 o0 Ng | A A | A | A | A | i1BaH
PID Sleep time in terms of 0.1 seconds. 255
Time
PID Applies an accel/decel time to
Accel/decel | the PID setpoint reference. The
Time drive's standard softstarter 0-0
b5-17 . to 0.0s No A A A A A 1B5SH
(C1-xx and S-curve) still 255
HD Acc/Dec | affects the output of the PID ’
Time algorithm.
PID
Setpoint Allows the b5-19 setting to be
bs-18 | Selection the P'ID target setpoint value. 0to 1 0 No A A A A A IDCH
0: Disabled
PID 1: Enabled
Setpoint Sel
PID Setpoint 0.0
b5-19 Sets the PID target value. o 0.0 % No Ala A A A |DDH
PID Setpoint Use only when b5-18 =1 100.0
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EDwell Functions: b6

User parameters for dwell functions are shown in the following table.

Name Control Methods
. Fac- | Change
Parameter sl Setting : Open Open | MODBUS
. Description tory during Vit ’
Number | Display p Range Setting | Operation | V/f V;ItGh I\;g(?tgr \';:; I\;gctogr Register
1 2
Dwell
Reference 0.0
b6-01 | At Start o |00Hz| No |A|A| A |A| A | IBeH
Dwell Ref 400.0
@Start
Dwell
Time at Run command ON
Start OFF 0.0
b6-02 Output frequency to 0.0s No Al A A A A 1B7H
Dwell 10.0
Time
@Start \_N
b6-01 b6-03 Time
Dwell _[
Frequency bé:ﬁ% o604 0.0
b6-03 | atStop o to [00Hz| No |A|A| A | A| A | IBSH
The dwell function is used to 408 0 z ©
Dwell Ref | temporarily hold the frequency :
@Stop when driving a motor with heavy
Dwell  |l0ad.
Time at
StOp 0.0
b6-04 to 0.0s No Al A A A A 1B9H
Dwell 10.0
Time
@Stop
EDROOP Control: b7
User parameters for droop functions are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter ‘ot Setting | Factory } v | Open pen | MODBUS
. Description ) durin ’
Number Display P Range | Sefting | 9 v V;Ig] \';;’é’tgr \2;; \I;g:tgr Register
1 2
Droop Sets the speed decrease as a
Control Level | percentage of motor base
speed (E1-06) when the 0.0
b7-01 peec o to 0.0% Yes | No | No | No A A 1CAH
Droo motor is at 100% load torque.
P . . 100.0
Quantity Setting of 0.0 disables droop
control.
Droop
Control ) Determines the droop control | 0.03
b7-02 | Delay Time delay time in response to a to 0.05s Yes No | No | No A A 1CBH
Droop Delay load change. 2.00
Time




User Parameter Tables

EEnergy Saving: b8

User parameters for energy-saving control functions are shown in the following table.

Name Control Methods
) Change [®) [®)
Parameter g Setting | Factory - pen pen ( MODBUS
Description : during VI ;
Number i Range | Settin : f oop | Flux | Loop | Register
Display 9 9 | Operation | V/f ";‘g‘ Vector | Vector | Vedor | 0
1 2
Energy Saving . .
Control Ene;;g};dSav;Tgs fluncFlon
bs-01 |Selection | cnavlerdisable selection. Oorl | 0 No |A|A| A | A | A | 1ccH
0: Disabled
Energy Save | 1. Enabled
Sel
Energy
Saving Gain Ser energy savings control 0.0 07
b8-02 gain when in vector control to . Yes | No [ No| A A A 1CDH
Energy Save | 1o, 10.0 !
Gain
Energy Saving
Control )
Filter Time Sets energy saving contro} 0.00 0.50s
b8-03 | constant filter time constant when in to '*2 Yes | No [ No | A A A 1CEH
vector control mode. 10.0
Energy
Saving F.T
Energy Saving
Coefficient | Used to fine-tune the energy 0.0
b8-04 | Value savings function when in V/f to *3 No A | A | No | No | No 1CFH
Energy Save | Control Mode. 655.00
COEF
P 9WCTD§TeCﬁ0n Used to fine-tune the energy 0
b8-05 | Filter Time savings function when in V/f to 20ms No A | A | No | No | No 1DOH
KW Filter Time | Control Mode. 2000
Search 5
Operation Used to fine-tune the energy 0
b8-06 Voltage Limit savings function when in V/f to 0% No A | A | No | No | No 1DIH I
Control Mode. 100
Search V Limit
* 1. The factory setting is 1.0 when using V/f control with PG.
* 2. Initial settings vary based on drive capacity and control mode.
* 3. Caution: Initial settings will vary based on motor capacity.
BZero Servo: b9
User parameters for dwell functions are shown in the following table.
Name Control Methods
f Change [e) [e)
Parameter o Setting | Factory . vy | ©OPen pen | MODBUS
Description ) during L Flux | L :
Number i Range | Settin A i 00p ux | Loop | Register
Display & 9| Operation | V/f W | Vector | Vectr | Vector 9
1 2
Zero-servo Sets the position loop gain for
Gain Zero Servo command. This 0
b9-01 function is effective when to 5 No No | No | No A No 1DAH
Zero Servo | mylti-function input 100
Gain "zero- servo command" is set.
Zero-servo
Cqmpletion Sets number of pulses used 0
b9-02 | Width for the multi-function output to 10 No No [ No | No A No IDBH
Zero Servo of "zero servo completion". 16383
Count
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€ Autotuning Parameters: C

The following settings are made with the autotuning parameters (C parameters): Acceleration/deceleration
times, s-curve characteristics, slip compensation, torque compensation, speed control, and carrier frequency
functions.

B Acceleration/Deceleration: C1

User parameters for acceleration and deceleration times are shown in the following table.

Name on Control Methods
) ange
Parameter ) Setting | Factory - Open Open | MODBUS
Description : during Viwith | Loo .
i ) p | Flux | Loop
Number Dlsplay Range | Setting o VI o | veaor | vestor | veeor Register
1 2
AFceleration Sets the time to accelerate
c1-01 |Timel from zero to maximum Yes | Q| Q Q| Q] Q 200H
Accel Time 1 |frequency.
D.eceleration Sets the time to decelerate
c1-02 |Time 1 from maximum frequency to Yes Q Q Q Q Q 201H
Decel Time 1 |Z€T0-
Acceleration |Sets the time to accelerate
C1-03 Time 2 from zero to maximum . Yes A A A A A 202H
- frequency when selected via a
Accel Time 2 | py1ti_function input.
Deceleration |Sets the time to decelerate
C1-04 Time 2 from maximum freqqency to Yes A A A A A 203H
] zero when selected via a
Decel Time 2 | pyjti-function input.
Acceleration |Sets the time to accelerate
C1-05 Time 3 from zero to maximum . No A A A A A 204H
- frequency when selected via a
Accel Time 3 |y 1ti_function input. 0.0
Deceleration |Sets the time to decelerate 60(;?) o 10.0s
C1-06 Time 3 from maximum ﬁeqqency to : No A A A A A 205H
] zero when selected via a
Decel Time 3 | pyylti-function input.
Acceleration |Sets the time to accelerate
C1-07 Time 4 from zero to maximum . No A A A A A 206H
- frequency when selected via a
Accel Time 4 | 1t _function input.
Deceleration |Sets the time to decelerate
C1-08 Time 4 from maximum frequpncy to No A A A A A 207H
i zero when selected via a
Decel Time 4 | pyyti-function input.
Emergency |Sets the time to decelerate
Stop Time from maximum frequency to
zero for the multi-function
C1-09 input Fa.st Stop func.tlon. No A A A A A 208H
Fast Stop Note: This parameter is also
Time used by selecting "Fast
Stop" as a Stop Method
when a fault is detected.
Accel/decel | Sets the setting resolution of
Time Setting | C1-01 to C1-09:
CL-10 unit 0: 0.01sec (0.00 to 600.00sec) | ! ! Noo Al A A AL A 209H
Acc/Dec Units | 1: 0.1sec (0.0 to 6000.0sec)




User Parameter Tables

Name on Control Methods
. ange
Parameter P Setting | Factory : Open Open | MODBUS
Description ; during . 4
Numb i R Sett ) VAwith | Loop | Flux | Loop | Regist
umoer Dlsplay Il i Operation Vi PG Vector | Vector | Vector g
1 2
Accel/decel |Sets the frequency for
Switch automatic switching of
Frequency accel / decel times.
Fout < C1-11: Accel/Decel
Time 4
Fout > C1-11: Accel/Decel
. 0.0
Time 1 to
Cl1-11 400.0 0.0Hz No A A A A A 20AH
Acc/Dec SW | Multi-function inputs o
Freq "Multi-Acc/Dec 1" and
"Multi-Acc/Dec 2" have
priority over C1-11.
Note: With Multi-Function
Input, Accel/Decel
Time 1 and 2 will take
precedence.

* The setting range for accel/decel time will differ depending on C1-10 (Accel/Decel Time Units). If C1-10 is set to "0", then the setting range will change to
0.00sec to 600.00sec.

**  Varies by Duty Rating.

EmS-curve Acceleration/Deceleration: C2

User parameters for S-curve characteristics are shown in the following table.

Name Control Methods
. Fac- Change
Parameter —r Setting X Open Open | MODBUS
Number Displa Descrlptlon Range ity dunng Vi vblliff\ Loop | Flux | Loop | Register
play Setting | Operation PG Vector | Vector | Vector
1 2 5
S-curve —
Characteristic
at Accel 0.00
C2-01 | gart to 0.20s| No A|lA| A A A | 20BH
SCrv Acc | S-curve is used to further soften the 2:50
@ Start starting and stopping ramp. The longer
the S-curve time, the softer the starting
S-curve- . |and stopping ramp.
Characteristic
atAccel |\ Note: With this setti Vdecel ti 000
C2-02 End ote: ‘1t this setting, accel/decel times to 0.20s No Al A A A A 20CH
will be exactly half of the start and | ; 5
SCrv Acc finish times of the
@ End S-curve characteristic time.
S-curve
Characteristic Run command OFF
at Decel Output frequency ON 0.00
C2-03  |gtart C2-02 C2-03 to 0.20s | No Al A A A A | 20DH
< 2.50
SCrv Dec C2-01
@ Start s
S-curve
Characteristic
at Decel 0.00
C2-04 |gpq to 0.00s | No Al A A A A 20EH
2.50
SCrv Dec
@ End
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EMotor Slip Compensation: C3

User parameters for slip compensation are shown in the following table.

Name Control Methods
i Change Open Open
Parameter g Setting | Factory . P P MODBUS
Number | Display Description Range | Setting Cdunng VI \,Zlg] \';g:tgr \/Fe:(l;;(r \I;g:tgr Register
1 2
Slip This parameter is used to
Compensation | increase motor speed to
Gain account for motor slip by
boosting the output
frequency. If the speed is
lower than the frequency
reference, increase C3-01. If
the speed is higher than the 0.0
C3-01 frequency reference, decrease to 1.0* Yes A [No| A A A 20FH
Slip Comp C3-01. 2.5
Gain Note: Adjustment is not
normally required. When
operating in Open Loop
Vector, this parameter
works as a function to set
the proper amount of
gain.
Slip
Compensation This parameter adjusts the
Primary filter on the output of the slip 0
C3-02 | pelay Time compensation function. to 200ms* | No A [No| A No | No 210H
Increase to add stability, 10000
Slip Comp decrease to improve response.
Time
Slip ) This parameter sets the upper
Compensation | }imit for the slip compensation 0
€3-03 | Limit function. It is set as a to 200% No A [No| A [ No | No 211H
Slip Comp percentage of motor rated slip 250
Limit (E2-02).
Slip
Compensation Determines whether slip
Selection compensation is enabled or
C3-04 |During disabled during regenerative | | No | A |{No| A | No | No | 212H
Regeneration | operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output | Determines if the motor
(\)lomfi'e Limit | 1aonetic flux is automatically
peration
C3-05 | Selection 32?::;:2‘;&’2?03“552;5 oor1 | 0 | No [No|No| a | A | a | 231
Sel 1: Enabled

The display shows the factory settings for Open Loop Vector. Default settings will change in accordance with the control mode.




User Parameter Tables

ETorque Compensation: C4

User parameters for are torque compensation shown in the following table.

Name Control Methods
i Change Open Open
Parameter it Setting | Factory " V/§ p p MODBUS
Number | Djsplay Description Range | Setting O(;Z?anﬁ%n i \g,g, bggtgr \2;; \|7e0:tgr Register
1 2
Torque This parameter sets the gain
Compensation | for the drive's automatic
Gain torque boost function to
match the drive's output
voltage to the motor load.
This parameter helps to
. 0.00
C4-01 produce better starting torque. |~ | g0 | yee | A | A | A | No | No | 21sH
It determines the amount of
Tor'q Comp | 4orque or voltage boost based 2.0
Gain upon motor current, motor
resistance, and output
frequency.
Note: Adjustment is not
normally required.
Torque This parameter adjusts the
Compensation | filter on the output of the
Primary torque compensation
Delay Time | function. Increase to add 0
C4-02 . . to 20ms* No A A A No | No 216H
stability, decrease to improve
10000
Torq Comp | response.
Time Note: Adjustment is not
normally required.
Torque
Compensation
at Forward | S€ts torque compensation at 0.0
C4-03 | gpart forward start as a percentage to 0.0% No No | No A No | No 217H
of motor torque. 200.0
FTorqCmp@ 5
start
I
Torque
aCtOReverseO " Sets torque compensation at -200.0
C4-04 | gart reverse start as a percentage to 0.0% No No | No A No | No 218H
of motor torque. 0.0
RTorqCmp@
start
Torque Sets the time constant for
Compensation torque compensation at 0
caos | ome forward start and reverse start | 101 N [ No | No | A | No | No | 219H
Constant (C4-03 and C4-04). The filter |
TorqCmp is disabled if the time is set to
Delay T 4ms or less.

* The display shows the factory settings for Open loop vector 1 (OLV1). Default settings will change in accordance with the control mode.
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mSpeed Control (ASR): C5

User parameters for speed control are shown in the following table.

Name Control Methods
Parameter e Setting | Factory Ciznge Open Open | MODBUS
. Description : during i ]
Number Display P Range | Setting 2 | v ‘?:I,Ig] \I/_:;F;r \2;; \/L;);gr Register
1 2
ASR 0.00
Proportional | gets the : : . 20.00
} ! proportional gain of the speed to .
C5-01 |Gain 1 control loop (ASR.) 30000 | #1 Yes [No| A | No | A| A 21BH
ASRP Gain 1 "2
; i i : 0.500s
C5-02 |Time 1 Sets the integral time of the speed to 1 Yes INol A | No | A | A 21CH
control loop (ASR) 0.00 *
ASRITime | 10.000
ﬁrSR onal Usually setting is not necessary. 0.00
C5-03 opomona Set to change the rotational speed gain. to 20.00 Yes |Nol A | No | A A 21DH
Gain 2 300.00| *!
: - - - P=C5-01 *2
ASR P Gain2 P-Cso
ASR Integral ___P=C5-03
Time 2 1=05.04 0-000°1 4 5005
C5-04 to 1 Yes [No| A | No | A A 21EH
ASRITime2 E1-04  Motorspeed (H2) | 1() 000 *
ASR Limit |Sets the upper limit for the speed con- 0.0
C5-05 — | trol loop (ASR) as a percentage of the to 5.0% No [No| A | No |No | No | 21FH
ASR Limit | maximum output frequency (E1-04). 20.0
ASR Primary
Delay Time |gets the filter time constant for the time | 0.000 0.004s
C5-06 |Constant | g the speed loop to the torque to ' ol No |No|[No| No | A | A | 220H
ASR Delay command output. 0.500
Time
ASR
Switching | Sets the frequency for switching 0.0
C5-07 |Frequency |petween Proportional Gain 1, 2 and to 0.0Hz | No |No|No| No | A | A 221H
ASR Gain |Integral Time 1, 2. 400.0
SW Freq
A‘SR‘ Integral | gets the ASR integral upper limit and 0
Cs-08 |Limit rated load as a percentage of maximum |  to 400% | No [No|No| No | A | A | 222H
ASR 1 Limit | output frequency (E1-04). 400
ASR Primary | Sets the Filter Time Constant when the
Delay Time |torque command is output from the Speed
Constant 2 | Control Loop (ASR). Enabled only with a | 0.000
C5-10 speed range of max 35Hz while in Vector to 0.010s| No |No|[No| No [No| A 231H
ASR Delay Control 2 Mode witbout PG. 0.500
Time2 Note: Adjustment is not normally
required.

* 1. Factory settings will change depending on the control mode.
* 2. The setting range becomes 1.00 to 300.0 when using controls modes Flux Vector or Open Loop Vector 2.




User Parameter Tables

ECarrier Frequency: C6

User parameters for the carrier frequency are shown in the following table.

Name Control Methods
. Fac- Change
Parameter i Setting 5 Open Open | MODBUS
. Description tory duing i Flux 4
Number Display Range Setting | Operaion | V/f \glg \I;:;c’;)r Vtec— b:ggr Register
1| 2
Carrier Selects the number of pulses per second
Frequency | of the output voltage waveform. Setting
Selection | range determined by C6-01 setting.
0: Low noise
1: Fc =2.0 kHz
2:Fc=5.0kHz 6 No
C6-02 . 3. Fe = 8.0 kHz OtoF s No QlQ| Q Q x5 224H
Carrier | 4: Fc = 10.0 kHz
FreqSel  |5:Fc=12.5kHz
6: Fc =15.0 kHz
OF: Program (Determined by the
settings of C6-03 thru C6-05)
Carrier . )
Frequency Sets th-e relationship of output frequency 20
to carrier frequency when C6-02 = OF. : 15.0
C6-03 | Upper ) . to :
*6 Limit Note: Carrier frequency is set to C6-03 kHz No Al A A A | No 225H
(upper limit) when operating in Vector *l 5’;0 )
Carrier Control Mode. 3
Freq Max
Carrier
Frequency Carrier frequency 04
Ce-04 | Lower e o |0 Ne | ala]N No | No | 226H
*6 Limit 15.0 kHz o [§ o o
C6-04 ) : *2
Carrier " Output frequency x (C6-05) x K | *3*4
. - Output
Freq Min E1-04  frequency
Carrier (Max. output frequency) 5
Frequency | K is a coefficient that depends on the 0
C6-05 | Proportional setting of C6-03. to e
*6 Gain C6-03>10.0kHz: K=3 99 0 No A | A| No |No| No | 227H
- 10.0 kHz > C6-03 2 5.0 kHz: K=2 4
Carrier | 5.0 kHz > C6-03: K = 1
Freq Gain
Carrier
Freque.:ncy Selects the carrier frequency during
?electlon Vector Control 2 wo/PG.
or 1: 2kHz (3-phase modulation) 4 No | No | No | No
C6-11 | Open-loop 2: 4kHz (3-phase modulation) Tod 1, No s | us | x5 | a5 | Q| 22PH
Vector2 | 3. gy, (3-phase modulation)
Carrier 4: 8kHz (3-phase modulation)
Freq Sel
* 1. The setting range depends on the control method of the drive.
* 2. Initial values vary depending on drive capacity.
* 3. Setting range varies based on drive capacity.
* 4. This parameter can be monitored or set only when 1 is set for C6-01 and F is set for C6-02.
* 5. Quick Settings are used if Multi-Function Input is set for two motors.
* 6. This parameter can be monitored or set only when F is set for C6-02.




5-28

@ Reference Parameters: d

The following settings are made with the reference parameters (d parameters): Frequency references.

BPreset Reference: d1

User parameters for frequency references are shown in the following table.

Name Control Methods
. Change O [e)
Parameter g Setting | Factory . pen pen [ MODBUS
Description ) during VI 4
Number i Range | Settin 5 i oop | Flux | Loop | Register
Display g 9| Operation | V/f W | Vector | Vedor | Vector 9
1 2
Frequency . )
d1-01 | Reference 1 (S);:tt(;r;g units are affected by 0.00Hz | Yes Q Q Q Q Q 280H
Reference 1 ’
Frequency Frequency reference when
Reference 2 | multi-function input
d1-02 "Multi-step speed reference 1" 0.00Hz | Yes A | A A A A 281H
Reference 2 | is ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 3 | multi-function input
d1-03 "Multi-step speed reference 2" 0.00Hz | Yes A | A A A A 282H
Reference 3 | is ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 4 | multi-function input
d1-04 "Multi-step speed reference 1, 2" 0.00Hz | Yes A | A A A A 283H
Reference 4 | is ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 5 | multi-function input 0
d1-05 "Multi-step speed reference 3" to 0.00Hz | Yes A | A A A A 284H
Reference 5 | 1s ON. Setting units are 400.00
affected by 01-03. *
Frequency Frequency reference when
Reference 6 | multi-function input
d1-06 "Multi-step speed reference 1, 3" 0.00Hz | Yes A | A A A A 285H
Reference 6 | 1s ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 7 | multi-function input
d1-07 "Multi-step speed reference 2, 3" 0.00Hz | Yes A | A A A A 286H
Reference 7 | is ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 8 | multi-function input
d1-08 "Multi-step speed reference 1,2, 3" 0.00Hz | Yes A | A A A A 287H
Reference 8 | is ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 9 | multi-function input
d1-09 "Multi-step speed reference 4" 0.00Hz | Yes A | A A A A 288H
Reference 9 | is ON. Setting units are
affected by 01-03.




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter o Setting | Factory . P! p MODBUS
Number |  Display Description Range | Setting odunng Vi Vzg] \';sgtgr \2;; \I;ggtgr Register
1 2
Frequency Frequency reference when
Reference 10 | multi-function input
d1-10 "Multi-step speed reference 1, 4" 0.00Hz | Yes Al A A A A 28BH
Reference 10 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 11 | multi-function input
dl-11 "Multi-step speed reference 2, 4" 0.00Hz | Yes Al A A A A 28CH
Reference 11 |18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 12 | multi-function input
di-12 "Multi-step speed reference 1,2,4" 0.00Hz | Yes A | A A A A 28DH
Reference 12 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 13 | multi-function input
d1-13 "Multi-step speed reference 3, 4" 0.00Hz | Yes A | A A A A 28EH
Reference 13 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 14 | multi-function input
dl-14 "Multi-step speed reference 1, 3,4" 0 0.00Hz | Yes A| A A A A 28FH
Reference 14 |8 ON. Setting units are to
affected by 01-03. 400.00
Frequency Frequency reference when *
Reference 15 | multi-function input
dl-15 "Multi-step speed reference 2, 3,4" 0.00Hz | Yes A| A A A A 290H
Reference 15 | 1s ON. Setting units are 5
affected by 01-03.
Frequency Frequency reference when I
Reference 16 | multi-function input
dl-16 "Multi-step speed reference 1,2, 3,4" 0.00Hz | Yes A A A A A 291H
Reference 16 | is ON. Setting units are
affected by 01-03.
Jog Frequency reference when:
Frequency "Jog frequency reference" is
Reference selected via multi-function
input terminals. "Jog
frequency reference" has
priority over "multi-step
speed reference 1 to 4".
di-17 Parameter d1-17 is also the 6.00Hz | Yes Qe Q Q Q 2924
Jog reference for the JOG key on
Reference the Digital Operator, and the
multi-function inputs
"forward jog" and "reverse
jog". Setting units are
affected by 01-03.

Note The unit is set in 01-03 (frequency units of reference setting and monitor). The default for 01-03 is 0 (increments of 0.01Hz).

*  Setting range changes to 0 thru 66.0 when operating in Open-loop Vector 2 . The upper limit for the setting range also depends on the upper limit in E1-04.
The max setting is 400.00.




BReference Limits:

User parameters for frequency reference limits are shown in the following table.

d2

Name Control Methods
. Change [e) [®)
Parameter g Setting | Factory . pen pen | MODBUS
Description : d V/f )
Number Display escriptio Range | Setting | w9 e | with \';g:tgr \/Fe:cl:t;(r \I;g:tgr Register
PG 17 2
Frequency Determines maximum
Reference frequency reference, set as a
Upper Limit | percentage of maximum
output frequency (E1-04). If 0.0
d2-01 the frequency reference is to 100.0% | No A | A A A A 289H
Ref Upper above this value, actual drive | 110.0
Limit speed will be limited to this
value. This parameter applies to
all frequency reference sources.
Frequency
Reference Sets the output frequency 0.0
d2-02 | Lower Limit lower lnplt as a percentage of to 0.0% No A A A A A I8AH
the maximum output 110.0
Ref Lower frequency. :
Limit
Master Speed
Reference Set the master speed 0.0
d2-03 | Lower Limit | reference lower limit as a o | 00% | No | A|A| A | A| A | 293H
percent, taking the max. 110.0
Refl Lower output frequency to be 100%. '
Limit
EJump Frequencies: d3
User parameters for jump frequencies are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter it Setting | Factory : v | Open pen | MODBUS
Number |  Display Description Range | Setting Odunng Vi | with bggtgr VFel(l;:; I\;ggk’:r Register
PG
1 2
Jump This parameter allow
d3-01 |Frequency 1 [ programming of up to three 0.0Hz No Al A A A A 294H
prohibited frequency
Jump Freq 1 reference points for
Jump eliminating problems with 0.0
d3-02 | Frequency2 | resonant vibration of the to [00Hz| No | A|A| A | A | A | 2050
motor / machine. This feature 400.0
Jump Freq 2 | does not actually eliminate '
Jump the selected frequency values,
Frequency 3 but will accelerate and
d3-03 decelerate the motor through 0.0Hz | No AlAal A A A 296H
Jump Freq 3 | the prohibited bandwidth.
Jump This parameter determines
Frequency the width of the deadband
Width around each selected 0.0
d3-04 prohibited frequency to 1.0Hz No Al A A A A 297H
Jump reference point. A setting of 20.0
Bandwidth "1.0" will result in a
deadband of +/- 1.0Hz.




User Parameter Tables

mReference Frequency Hold: d4

User parameters for the reference frequency hold function are shown in the following table.

Name Control Methods
i Change Open Open
Parameter g Setting | Factory . P P MODBUS
Number | - Display P Range | Setting | oucl | vi vZéf“ Voo | Veonr | viaor | RE9PET
1 2
Frequency This parameter is used to
Reference retain the held frequency
Hold reference in U1-01 (d1-01)
Function when power is removed. This
Selection function is available when the
44-01 multi-function ir’l’puts “accel/ 0orl 0 No Al a A A A 298H
decel ramp hold” or
“up/down” commands are
MOP Ref selected (H1-XX = A or 10
Memory and 11).
0: Disabled
1: Enabled
Trim Control | Sets the amount of frequency
Lvl reference to be added or
subtracted as a percentage of
maximum output frequency 0
d4-02 (E1-04) when multi-function to 10% No A A A A A 299H
Trim Control inputs “trim control increase” 100
Lvl and “trim control decrease”
are selected (H1-XX = 1C
and 1D).
ETorque Control: d5
User parameters for the torque control are shown in the following table.
Name Control Methods S
- - Change Open Open I
Parameter Setting | Factory . p P! MODBUS
Number Display Description Range | Setting odunng i \,l\;/,g] \';ggsr \Z;’; \I;gggr Register
1 2
Torque Selects speed or torque control.
Control The torque reference is set via
Selection analog input A2 or A3 when it
is set for "torque reference"
(H3-05 or H3-09 = 13). Torque
reference is set as a percentage
of motor rated torque. To use
d5-01 this function for switching Oorl 0 No No | No | No A A 29AH
Torq Control | between speed and torque
Sel control, set to 0 and set a multi-
function input to "speed/torque
control change" (H1-xx =71).
0: Speed Control (controlled
by C5-01 to C5-07)
1: Torque Control
Torque Sets the torque reference
Reference delay time in milliseconds.
Delay Time | This function can be used to
correct for noise in the torque 0
ds-02 control signal or the to oms” No No | No | No A A 29BH
Torq Ref responsiveness with the host 1000
Filter controller. When oscillation
occurs during torque control,
increase the set value.




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\ii

VIf
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

ds-03

Speed Limit
Selection

Speed Limit
Sel

Sets the speed limit
command method for the
torque control method.

1: Analog Input - Limited by
the output of the soft
starter (b1-01 selection
and active acceleration/
deceleration and S-curve
settings).

2: Program Setting -
Limited by d5-04 setting
value.

lor2

29CH

ds-04

Speed Limit

Speed Lmt
Value

Sets the speed limit during

torque control as a percentage

of the maximum output

frequency (E1-04).

This function is enabled when

d5-03 is set to 2. Directions

are as follows.

+: run command direction

-: run command opposite
direction

-120

+120

0%

No

No

No

No

29DH

ds-05

Speed Limit
Bias

Speed Lmt
Bias

Set the speed limit bias as a
percentage of the maximum
output frequency (E1-04).
Bias is given to the specified
speed limit. It can be used to
adjust the margin for the
speed limit.

120

10%

29EH

ds-06

Speed/torque
Control
Switchover
Timer

Ref Hold
Time

Set the delay time from
inputting the multi-function
input “speed/torque control
change” (from On to OFF or
OFF to ON) until the control
is actually changed, inms
units.

This function is enabled when
the multi-function input
“speed/torque control
change” is set. While in the
speed/torque control
switching timer, the analog
inputs hold the value present
when the "speed/torque
control change" is received.

1000

Oms

No

No

No

No

29FH

ds-07

Rotational
Direction
Limit
Selection

Drctn
SpdLmt Sel

0: Disabled.

1: Enabled.

Normally setto "1" (enabled).
This parameter should be
enabled when motor control
values are set the same for
both rotational directions
(such as machinery for
winding or rewinding).

Otol

No

No

No

No

No

2A6H

* Factory setting will change according to the control mode (factory settings for Flux Vector Control are shown here).




BField Control: d6

User parameters for the field weakening command are shown in the following table.

User Parameter Tables

Name Control Methods
. Change [e) [®)
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L .
Number i Range | Settin - f oop | Flux | Loop | Register
! Display 9 9| Operaton | V/f V;'g] Vector | Vector | Vector o
1 2
Magnetic Sets the drive output voltage
Field when the multi-function input
Weakening "field weakening command" 0
d6-01 | Level is input (H1-xx = 63). Sets as to 80% No A | A | No | No | No 2A0H
- a percentage taking the 100
Field-Weak voltage set in the V/f pattern
Lvl as 100%.
Magnetic Sets the lower limit (in Hz) of
Field the frequency range where
Frequency field weakening control is
valid. The field weakening 0.0
d6-02 command is valid only at o [POHAHT o LAl A No | No | No | 2amm
) frequencies above this setting 400.0 z
Field-Weak | and only when output '
Freq frequency is in agreement
with the current output
frequency (speed agree).
Magnetic
Field Foreing | get the magnetic field forcing
Function function.
d6-03 | Selection 0: Disabled Oorl 0 No No | No | A A A 2A2H
Field Force 1: Enabled
Sel
A¢R Time Sets the A-phase-R time
Constant constant in relation to the
motor secondary circuit time
constant by the amount of
increase.
Note: A-phase-R Time
Constant = (Secondary
Circuit Time Constant) 0-00
d6-05 . to 100 | No |No|No| No | No | A | 244H
APHIR x (d6-05). 10.00
Filter
When d6-05 = 0, then
A-phase-R is inactive.
When d6-05 =0, it
becomes the lower limit
for 200ms internal to the
drive.
Magnetic . Sets the upper limit of the
Field Foreing | ocitation current command 100
d6-06 | Limit during magnetic field forcing. to 400% No |No|No| A A A | 2ASH
Field Force A setting of 100% is equal to 400
ik motor no-load current, E2-03.




€ Motor Setup Parameters: E

The following settings are made with the motor setup parameters (E parameters): V/f characteristics and
motor setup parameters.

mV/f Pattern: E1

User parameters for V/f characteristics are shown in the following table.

Name Control Methods

%mroe v | Open Open | MODBUS
Ling Loop | Flux | Loop | Register

Operation | V/f "g‘g‘ Vector | Vector | Vector
1 2

Parameter
Number Dlsplay

Setting | Factory

Description Range | Setting

Input Set to the nominal voltage of the
Voltage incoming line. Sets the maximum and
Setting base voltage used by preset V/F
patterns (E1-03 = 0 to E), adjusts the
levels of drive protective features (e.g.
Overvoltage, braking resistor turn-on,
stall prevention, etc.). 53(5)8 230.0V
NOTE: DRIVE INPUT VOLTAGE ( ) o.r No ol o Q Q Q 300H
(NOT MOTOR VOLTAGE) MUST 3100 | 4600V

Input BE SET IN E1-01 FOR THE } ’ ’
Voltage PROTECTIVEFEATURES OF THE 5 18 0
DRIVE TO FUNCTION PROP- (48 OV)
ERLY. FAILURE TO DO SO MAY
RESULT IN EQUIPMENT DAM-
AGE AND/OR PERSONAL
INJURY.

155.0
to

E1-01

V/fPattern | Set to the type of motor being used

Selection and the type of application.

The drive operates utilizing a set

V/F pattern to determine the

appropriate output voltage level for

each commanded speed. There are

15 different preset V/F patterns to

select from (E1-03 = 0 to E) with

varying voltage profiles, base

levels (base level = frequency at

which maximum voltage is

reached), and maximum

frequencies. There are also settings

for Custom V/F patterns that will

use the settings of parameters

E1-04 through E1-13. E1-03 =F

selects a custom V/F pattern with

an upper voltage limit and

E1-03 E1-03 = FF selects a custom VIF 1 pp | | No | Q | Q| No | No | No | 302
V/F pattern without an upper voltage

limit.

0:50Hz

: 60Hz Saturation

: 50Hz Saturation

: 72Hz (60Hz Base)

:50Hz VT1

:50Hz VT2

:60Hz VT1

:60Hz VT2

: 50Hz HST1

: 50Hz HST2

: 60Hz HST1

: 60Hz HST2

: 90Hz (60Hz Base)

: 120Hz (60Hz Base)

: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

Selection

HOOE> 0P A0 A W0 —




User Parameter Tables

Name Control Methods
. Change
Parameter o Setting | Factory N v | Open Open | MODBUS
Number | Display Description Range | Setting :durng Vi | with \bgc(;sr \23; \'7;)3; Register
PG
1 2
Maximum
Output 40.0
Frequency to 60.0Hz
E1-04 N 303H
4000 | =2 | N | QpQp Qi
Max *5
Frequency
Maximum 0.0
Output to
Voltage 2330
g (240V) | 230.0V
E1-05 or No Q| Q| Q Q Q 304H
0.0 460.0V
Max to
Voltage 510.0
OvuM:;X)ut voltage (V) (430V)
&'oree
?ra::uency (e 0.0
E1-06 % o JO0OHzZ| N | Q| Q| @ | Q| Q | 305H
B 400.0 2
ase N i
Frequency e FMIN FB FA FMAX
(E1-09) (E1-01) (E1-08) (E1-04)
Mid. Frequency (Hz)
Output
Frequency A | These parameters are only applicable | 0-0 3 0Hz
E1-07 - when V/f Pattern Selection is set to to “xy No Al A A No | No 306H
Mid Custom (E1-03 = F or FF). To set V/f | 400.0
Frequency | characteristics in a straight line, set
A the same values for E1-07 and E1-09.
Mid In this case, the setting for E1-08 will 0.0
Outp.)ut be disregarded. Be sure that the four to 12.6
Voltage A frequencies are set in the following 255.0 Vac
8 manner or else an OPE10 fault will (240V) or
E1-08 occur: 0o 253 No A | A| A | No | No | 307H
Mid to Vac
Voltage A | E1-04 (FMAX)>E1-11=E1-06 (FA) | 510.0 *)
>E1-07 (FB) > E1-09 (FMIN) (480V) 5
Minimum | Note: Setting parameter E1-01 to L
I?utput zero is also acceptable Ot.() 0.5H
E1-09 |Frequency 0 SN A 308H
4000 | * o1l Q
Min *5
Frequency
Minimum 0.0
Output 25‘;’ o |23
Voltage vy |~ \r/ac
E1-10 ° No | A|A| A |No| No | 309H
0.0 4.6 Vac
Min to *2
Voltage 510.0
(480V)
Mid.
Output 0.0
Frequency B )
El-11 to 0.0Hz No Al A A A A 30AH
Mid . 400.0 *3
Set only when the V/F pattern is x5
Frequency finely adjusted in the constant
B power (HP) area above base speed.
Mid. Adjustment is not normally 0.0
required. to
Output q 2550
Voltage B (240V) 0.0
El-12 Vac No A|A| A A A 30BH
0.0 *
Mid © 3
Voltage B 510.0
(480V)




Name Control Methods
Parameter . Setting | Factory | CM@%® Open Open | MODBUS
Number Dlsplay Descrlptlon Rangg Settinrg Q?;;E)ﬂ VI Vzlg] \I;gc(:gr VF% bgc(:gr Register
1 2
Base Set only when the V/F pattern is 0.0
Voltage finely adjusted in the constant to
255.0
power (HP) area above base speed. | (;40v) 0.0
El-13 Adjustment is not normally Vac No A | A Q Q Q 30CH
Base required.If E1-13 = 0.0, then value 0.0 *4
Voltage in E1-05 is used for E1-13. 51‘8.0
Auto-Tuning sets this value. (480V)

2. The factory setting will change when the control method is changed. (Open-loop vector 1 factory settings are given.)

3. E1-11 and E1-12 are disregarded when set to 0.0.

4. E1-13 is set to the same value as E1-05 by Autotuning.

5. Setting range changes to 0 thru 66.0 when operating in Vector 2 wo/PG . The upper limit for the setting range also depends on the upper limit in E1-04.

* % %

*

EMotor Setup: E2

Name Control Methods
i Change ¢) [¢)
Parameter ‘ot Setting | Factory . v | ©pen pen | MODBUS
Description ) during L :
Number i Range | Settin : f oop | Flux | Loop | Register
Display & 9| Operation | V/f | Vector | Vectr | Vector 9
1 2
Motor Rated | Sets the motor nameplate full 0.32
current load current in amperes (A). to 1.90 A
E2-0l Motor Rated | This value is automatically 6.40 ] No Q| Q Q Q Q 30EH
FLA set during Auto-Tuning. *2
Motor Rated | Sets the motor rated slip in
Slip hertz (Hz). This value is 0.00 2.90Hz
E2-02 . . to : No Al A A A A 30FH
Motor Rated | automatically set during *1
. . . 20.00
Slip rotational Auto-Tuning.
Motor No- Sets the magnetizing current
load Current | of the motor as a percentage 0.00
£2-03 of full load‘amps (E2t01). to 1.20 A No A A A A A 310H
No-Load This value is automatically 1.89 *1
Current set during rotational Auto- *3
Tuning.
Number of Sets the number of motor
B4 |MotorPoles | poles. 21048 | 4poles | No | N N 311H
i Number of This value is automatically 0 poles ° ol Q 0 Q Q
Poles set during Auto-Tuning.
Motor
Line-to-line Set.s :he ph.ase-lio-phase motor 0.000
E2-05 |Resistance | fesistanceinonms. o | No | A|A| A | A | A | 32H
This value is automatically *]
Term . 65.000
. set by Auto-Tuning.
Resistance
Motor Leak | Sets the voltage drop due to
Inductance motor leakage inductance as a
ercentage of the motor rated 0.0 18.2%
E2-06 P ¢ to <% No |No|No| A | A | A | 313H
Leak voltage. *]
. . . 40.0
Inductance This parameter is automatically
set during Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 50% of
Saturation magnetic flux. 0.00
E2-07 ; . . . to 0.50 No No | No A A A 314H
Coefficient 1 | This value is automatically 0.50
Saturation set during rotational '
Compl Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 75% of 05
Saturation i )
E2-08 | Cooffici magnetic flux. . to | 075 | No |No|No| A | A | A | 315H
oefficient 2 | This value is automatically 0.75
Saturation set during rotational ’
Comp2 Auto-Tuning.




User Parameter Tables

Name Control Methods
" Change [e) [e)
Parameter o Setting | Factory 5 vy | ©OPen pen | MODBUS
Description ; during L 4
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operation | V/f vFv’g] Vedtor | Vecer | Veior | E2
1 2
Motor Sets the motor mechanical
Mechanical | loss as a percentage of motor
Loss rated power (kW) capacity.
Adjust in the following 0.0
E2-09 circumstances: to 0.0% No No | No A A A 316H
Mechanical -when torque loss is large due 10.0
Loss to motor bearing friction.
-when the torque loss in the
load is large.
Motor Iron
Loss for
Torque Sets the motor iron loss in 0 14 W
E2-10 C . to No A | A | No | No | No 317H
ompensation | watts (W), *1
65535
Tcomp Iron
Loss
Motor Rated | Sets the motor rated power in
Output kilowatts (kW). This value is 0.00 to 0.40
E2-11 Mir Rated automatically set during 6'50 00 kW No Q Q Q Q Q 318H
tr Rate Auto-Tuning. ' ]
Power 1HP = 0.746kW
Motor Sets the motor iron saturation
Iron-core coefficient at 130% of 1.30
Saturation magnetic flux. .
E2-12 : . . . t 1. N No | N A A A 28H
Coefficient 3 | This value is automatically 5 80 30 ° o 328
Saturation set during rotational ’
Comp3 Auto-Tuning.
User parameters for motor 1 are shown in the following table.
* 1. The factory setting depends upon the drive capacity. The value for a 200-240V class drive of 0.4 kW is given.
* 2. The setting range is 10% to 200% of the drive's rated output current. The value for a 200-240V class drive of 0.4 kW is given.
* 3. The factory setting depends upon the drive capacity. The value for a 200-240V class drive of 0.4 kW is given.
B Motor 2 V/f Pattern: E3
User parameters for motor 2 V/f characteristics are shown in the following table.
Name Control Methods
Parameter - Setting | Factory | Cenee Open Open | MODBUS
Description ) during i 4
Numb: i Range | Settin : wn | Loop | Flux | Loop | Register
umber | Display e 9| Operabon | V/F | Vector | Vectr | Vector 9
1 2
Motor 2
Control 0: V/f control '
Method 1: V/f control with PG
E3-01 Selection 2: Open-loop vector control 0to4 2 No A | A A A A 319H
3: Flux vector control
Control 4: Open-loop vector control 2
Method




Name

Control Methods

Parameter - Setting | Factory | /% Open Open | MODBUS
: Description e oY1 duing VI Eiux | Loa .
Number Dlsplay Range | Setting h V/§ “F:,g] Vectgr Vectr Vectgr Register
1 2
Motor 2
Maximum
Output 40.0
E3-02 |Frequency © 1600Hz| No | A|A| A | A | A | 31AH
*3
Max
Frequency
Motor 2 0.0
Maximum to
255.0
Output Volt- (240V) 230.0V
E3-03 |age swoov | No | A A| A | A | A |3IBH
(VMAX) 0.0 S
to
Max 510.0
Voltage (480V)
Motor 2 Output voltage (V)
Base g
Frequency 0.0
- 0 .0Hz o
E3-04 (FA) t 60.0H N A | A A A A 31CH
400.0
Base €306
Frequency
VMIN |
Motor 2 £3-08
Mid. FMIN FB FA  FMAX
E3-07 E3-05  E3-04 E3-02
Output 0.0
E3-05 |Frequency1 Frequency (H2) | o 3'(32HZ No | A|A| A |No| No| 3IDH
(FB) 400.0
Mid To set V/f characteristics in a straight
Frequency line, set the same values for E3-05
Motor 2 and E3-07. 0.0 12.6
Mid. In this case, the setting for E3-06 will to ’
. 255.0 Vac
Output Volt- | be disregarded. (240V) .
E3-06 age 1 (VA) Always ensure that the four frequen- 2(5) 3 No A | A A No | No 31EH
I cies are set in the following manner (t? v ’
Mid or else an OPE10 fault will occur: 510.0 :IC
Voltage E3-02 (FMAX) > E3-04 (FA) > | (480V)
Motor 2 E3-05 (FB) =2 E3-07 (FMIN)
Minimum
Output 0.0
E3-07 |Frequency o |92 No A A A A | A 3FH
(FMIN) 4000 | 7
Min
Frequency
Motor 2 0.0
Minimum to
2550 |2.3 Vac
Output (240V) o
E3-08 |Voltage No | A|A| A |No | No | 320H
(VMIN) 00 |4.6Vac
to *]
Min 510.0
Voltage (480V)

* 1. These are values for a 200-240V class drive. Values for a 380-480V class drive are double.
* 2. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
* 3. The setting range is 0 to 66.0 for open-loop vector control 2.




EMotor 2 Setup: E4

User parameters for motor 2 are shown in the following table.

User Parameter Tables

Name Control Methods
Parameter e Setting | Factory | M@9%® v | Open Open | MODBUS
Description ) during L ’
Number i Range | Settin : ; oop | Flux | Loop | Register
Display ¢ 9| Operation | V/f \g'y; Vector | Vector | Vector 9
1 2
I\RAOK:; é Sets the motor 2 name plate 0.32
ated Current :
F4-01 full loafl currer%t in ampe.res to 1.90 A No A A A A A DIH
Motor Rated (A). This value is automatically 6.40 *1
FLA set during Auto-Tuning. *2
11\{10“:; 521' Sets the rated slip of motor 2 0.00
ated Slip . ; : :
E4-02 in hertz (Hfl) ' Thlzv"‘.lue s o [2PMZ) No Al Al A | Al A 32m
Motor Rated automatlca y set uring 20.00 1
Slip rotational Auto-Tuning.
Motor 2 No- | Sets the magnetizing current of 0.00
load Current | motor 2 in percentage of full : 120 A
E4-03 load current (E4-01). This value 129 ' . No Al A A A A 323H
No-Load is automatically set during ;3
Current rotational Auto-Tuning.
Motor 2
i\fumb;rofPl(c)las Sets the number of poles of
number o : :
E4-04 | poles) motor 2. This value is 21048 |4poles| No |No| A | No | A | A | 324H
p automatically set during
Number of Auto-Tuning.
Poles
Motor 2
Line-to-line | Sets the phase-to-phase 0.000
F4.05 | Resistance reS}stance Qf motor 2 in ohms. to 9.842Q No Al a A A A 3250
This value is automatically 65.000 *]
Term set by the Auto-Tuning. '
Resistance
Motor 2 Leak | Sets the voltage drop due to
Inductance motor leakage inductance as a 0.0
) 0
E4-06 percentage of rated voltage of | © | 18.2% | o\ o [ No | A | A | A | 326m
Leak motor 2. This value is 400 *1
Inductance automatically set during '
Auto-Tuning.
Motor 2
Rated Sets the rated power of motor
2 in kilowatts (kW). This 0.00 0.40kW
E4-07 | Output ) MES o | No | A|A| A | A | A | 327H
value is automatically set 650.00 ]
Mir Rated during Auto-Tuning. ’
Power
Slip This parameter can help to
Compensation | increase speed precision
Gain - Motor 2 | when working on a load,
although normally adjustment
is not required.
- When speed is less than
that desired value 0.0
E4-08 . ’ to 1.0™ Yes A |No| A A A 33EH
) increase the set value. 25
SIpCmp Gain | - When speed is higher than ’
Mtr2 the desired value, decrease
the set value
*This parameter functions as
gain suppression when in
flux vector mode.




Name

Control Methods

i Change [¢) [¢)
Parameter o Setting | Factory 5 vy | ©Open pen | MODBUS
Description : during L Fl L ;
Number i Range | Settin h i 00p ux | Loop | Register
Display ¢ 9| Operation | V/f W | Vector | Vedtor | Vector 9
1 2
ASR
Proportional 0.00 2000
) Gain - Motor 2 | Sets the proportional gain for to .
E4-09 the speed control loop (ASR.) | 300.00 *3 Yes No | A No A A 33FH
ASR P Gain )
Mtr2
ASR Integral
Time - Motor 2 0.000 | ¢ 500s
E4-10 Sets the speed control loop o 3| Yes |No| A|No| A | A | 340m
ASR I Time | (ASR) integral time in seconds. 10.000 *
Mtr2
Torque Magnifies the torque
Compensation | compensation gain.
Gain—Motor 2 | Normally this parameter does
not require change, however
adjustments can be made as
follows:
- When the motor cable is
long, increase the setting.
- When using a motor witha | 0.00
E4-11 smaller capacity than the to 1 Yes Al A A No | No 341H
TrqCmp Gain drive (the largest motor 2.50
Mitr2 being used), increase this

setting.
If the motor begins to
vibrate, adjust the value set
so that the output current
doesn't exceed the drive's
rated output current when
operating at low speeds.

*

*

*

L S

of 0.4 kW is given.

. The factory setting depends upon the drive capacity. The value for a 200-240V class drive of 0.4 kW is given.
. The setting range is 10% to 200% of the drive's rated output current. The values for a 200-240V class drive of 0.4 kW is given.
. If a multi-function input is set for motor 2 (H1-OO = 16), the factory setting will depend upon the drive capacity. The value for a 200-240V class drive




User Parameter Tables

€ Option Parameters: F

The following settings are made with the option parameters (F parameters): Settings for Option Cards.

EPG Option Setup: F1

User parameters for the PG Speed Control Card are shown in the following table.

Name Control Methods
i Change Open Open
Parameter g Setting | Factory . P P MODBUS
Number Display Description Range | Setting Odunng VI \,z,g] \';g;gr \2;; \I;gggr Register
1 2
PG Parameter | ge(s the number of pulses per 0
F1-01 | pG pulses/ revolution (PPM) of the to 1024 No No | Q | No Q No 380H
Rev encoder (pulse generator). 60000
Operation Sets stopping method when a
Selection at PG open circuit fault (PGO)
PG Open occurs. See parameter F1-14.
Circuit 0: Ramp to stop - Decelerate
(PGO) to stop using the active
F1-02 deceleration time. 0t03 | 1 No |No| A | No| A | No | 381H
1: Coast to stop
2: Fast - Stop - Decelerate to
PG Fdbk stop using the deceleration
Loss Sel time in C1-09.
3: Alarm Only - drive
continues operation.
Operation Sets the stopping method
Selection at when an overspeed (OS)
Overspeed fault occurs. See F1-08 and 5
(0S) F1-09.
0: Ramp to stop - Decelerate I
to stop using the active
F1-03 deceleration time. 0to3 1 No No | A No A A 382H
PG 1: Coast to stop
Overspeed 2: Fast - Stop - Decelerate to
Sel stop using the deceleration
time in C1-09.
3: Alarm Only - drive
continues operation.
Operation Sets the stopping method
Selection at when a speed deviation
Deviation (DEV) fault occurs.
See F1-10 and F1-11.
0: Ramp to stop - Decelerate
to stop using the active
F1-04 deceleration time. 0to3 3 No No | A No A A 383H
PG 1: Coast to stop
Deviation Sel | 2: Fast - Stop - Decelerate to
stop using the deceleration
time in C1-09.
3: Alarm Only - drive
continues operation.




Name

Control Methods

f Change Open Open
Parameter g Setting | Factory . p p MODBUS
Number | Display Description Range | Setting Odunng VI Vzlg] \';g;gr \/FeIcL;r)a(r \I;g:tgr Register
1 2
PG Rotation 0: Fwd=C.C.W. - Phase A
Selection leads with forward run
command. (Phase B leads
F1-05 with reverse run command.) | | No |No| A | No | A | No | 384H
PG Rotation 1: Fwd=C.W. - Phase B
Sel leads with forward run
command. (Phase A leads
with reverse run command.)
PG division | Sets the division ratio for the
rate (PG pulse monitor of the PG-B2
pulse encoder feedback option
monitor) board. This function is not
available with the PG-X2
option board.
Division ratio = (1+n) /m
(where n=0 or 1 & m=1 to 32) 1
F1-06 F1.06=0 00 lt;Z 1 No No | A No A No 385H
PG Output o m
Ratio The first digit of the value of
F1-06 stands for n, the second
and the third stand for m.
(from left to right).
The possible division ratio
settings are: 1/32 <F1-06 < 1.
Integral Sets integral control during
Function acceleration/deceleration to
During either enabled or disabled.
Accel/decel 0: Disabled (The integral
F1-07 Selection function ?s not used while 0orl 0 No Nol A | No | No | No 386H
accelerating or
decelerating.)
PGRampPUI | |: Enabled (The integral
Sel function is used at all
times.)
Overspeed
Detection Configures the overspeed 0
F1.08 |Level fault (OS) detection. o | 115% | No |No| A | No | A | A | 387H
OS fault will occur, if the 120
PG Overspd | otor speed feedback is
Level greater than the F1-08 setting
Overspeed for a time longer than F1-09.
Detection F1-08 is setas a ‘ 0.0
Fl.09 |Delay Time percentage of the maximum t;) 00s No No | A | No A N —
output frequency (E1-04). *
PG Overspd | See F1-03. 2.0
Time




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter g Setting | Factory . p p MODBUS
| Dy | Dosoion | R S o | (o 1| | 5| e
1 2
Excessive Configures the speed
Speed deviation fault (DEV)
Dev1at‘10n detection.
F1-10 | Detection DEV fault will occur ifthe | 0t050 | 10% | No |[No| A | No | A | A | 389H
Level L
speed deviation is greater
PG Deviate | than the F1-10 setting for a
Level time longer than F1-11. F1-10
is set as a percentage of the
Excessive maximum output frequency
Speed (E1-04).
Deviation Speed deviation is the 0.0
F1-11 |Detection difference between actual to 05s No No| A | No A A 38AH
Delay Time | motor speed and the 10.0
PG Deviate frequency reference
Time command. See F1-04.
Number of Sets the gear ratio between
PG Gear the motor shaft and the
Fl-12 | Teethl encoder (PG). 0 No No | A | No | No | No | 38BH
PG # Gear Tnput pulses from PG X 60 y F1-13 o
Teeth! FL0I A2 | o
Number of | A gear ratio of 1 will be used | 1000
PG Gear if either of these parameters is
F1-13 | Teeth2 set to 0. This function is not 0 No |No| A | No | No | No | 38CH
PG # Gear available in flux vector con-
Teeth2 trol.
PG .. | Configures the PG open
Open-circuit | (pGO) function. PGO will be | 0.0
Fl-14 |DetectionTime | yetected if no PG pulses are to 2.0s No No | A | No A No 38DH
PGO Detect | detected for a time longer 10.0
Time than F1-14. See F1-02.
PG Sets the PG pulse count for
Parameter 2 | Motor-2 (pulse selector, 0
Fl21 enCO(.ier).. Set a value that is to 1(324 No No | Q No Q No IBOH
PG Pulses/ not significantly less' thag the 60000 1
Rev 2 pulse count per rotation in
Motor-1.
PG Sets the direction of rotation
Rotational for the PG connected to
Direction Motor-2.
Setting 2 0: From phase-A when
F1-22 rotating forwards (from Otol 0 No No | Q | No Q No 3B1H
phase-B when in reverse).
PG Rotation | |: From phase-B when
Sel2 rotating forwards (from
phase-A when in reverse).

*  The factory setting will change when the control method is changed. (Flux vector control factory settings are given.)
*1  Default settings changed based on the initialization mode (02-09).




Name Control Methods
. Change O O
Parameter g Setting | Factory . pen pen | MODBUS
Description . during VI .
Number i Range | Settin ; f oop | Flux | Loop | Register
Display 9 9 | Operaton | V/f V;'g: Vector | Vectr | Vedor |
1 2
PG Gear Teeth
Count 1 Sets the number of gear teeth 0
F1-23 (dece]eraﬁon ratj()) between to 0 No No A No No No 3B2H
PG Gear Motor-2 and the pulse generator. | 1000
Teethl [(RPMs x 60)/PGpulseCount]
Count 2 If either value is zero, then 0
F1-24 the decleration ratio will to 0 No No| A | No | No | No 3B3H
PGO Gear equal "1". 1000
Teeth2
Hardware
Disconnected
F1.25 | Detection Enables or disables the drive 0to 1 1 No No |l A | No A No 3B4H
Selection CH1 | from detecting when the PG
option on CH1 has been
HW PGO chl | gisconnected.
Hardware 0: Disabled.
Disconnected &fnabl‘?d' PGT2 or 22
: en usin, -T2 or 72,
F1.26 |Detection [en e 0tol | 1 No |No| A | No| A | No | 3Bs5H
Selection CH2 | this setting is enabled.
HW PGO ch2
HAnalog Reference Card: F2
User parameters for the Analog Reference Card are shown in the following table.
Name Control Methods
. Change [e)
Parameter it Setting | Factory : 5 | OPen MODBUS
Description : during VIE [ Fl 4
Number i Range | Settin ; : 0op ux Register
Display 9 9 | Operaion | V/f \g(t? Vecior | Vedor | 2 g
1
Al-14 Input | Sets the function for channel
Selection 1 to 3 of the AI-14B analog
input reference option board.
0: 3-channel individual
(Channel 1: terminal Al,
Channel 2: terminal A2,
Channel 3: terminal A3)
F2-01 I 3-channel addition Oorl 0 No | A|A| A | A | A | 38FH
AL-14 Input (Summed values of
Sel channels 1 to 3 is the
frequency reference)
When set to 0, select 1 for
b1-01. In this case, the
multi-function input "Option/
Inverter selection" cannot be
used.




User Parameter Tables

mDigital Reference Card: F3

User parameters for the Digital Reference Card are shown in the following table.

Name Control Methods
. Change [e) [e)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description : during L :
Number i Range | Settin : ; oop | Flux | Loop | Register
! Display 9 9| Operaton | V/f V;'tGh Vector | Vector | Vector o
1 2
DI-08 / Sets the function of the DI-08
DI-16H2 or the DI-16H2 digital input
Input option board.
Selection 0: BCD 1% unit
1: BCD 0.1% unit
2: BCD 0.01% unit
3: BCD 1Hz unit
4: BCD 0.1Hz unit
F3-01 5: BCD 0.01Hz unit 0to7 0 No A A A A A 390H
6: BCD (5-digit) 0.01Hz unit
DI Input (only effective when
DI-16H2 is used.)
7: Binary input
When 01-03 is set to 2 or
higher, the input will be BCD,
and the units will change to
the 01-03 setting.
mAnalog Monitor Cards: F4
User parameters for the Analog Monitor Card are shown in the following table.
Name Control Methods
f Change [¢] Open
Parameter ‘ot Setting | Factory ; v | OPen p MODBUS
. Description ) during L Flux | L .
Number Range | Settin : i 00p ux | LOOp | Register
. Display & "9 | Operation | V/f W | Vector | Vedtor | Vector g
1 2
AO-08/ S
- Sets the number of the [
é}?’lz i monitor item to be output.
anne :
- (U1-00). The following
F4-01 Monltgr settings cannot be used: 1to 45 2 No A A A A A 391H
Selection |4 10 10 14, 25, 28, 29, 30, 34,
AO Chl Sel |35,39,40,41.
AO-08/ .
AO-12 1iets the (ﬁl:r(l)nzel IS%iun, 0.0
: t F4-02 = t :
F4-02 | Channel 1 x: Se % to o | 100% | Yes | A|A| A | A | A | 300
Gain output 100% at 5.0V 1000.0
: output. '
AO Chl Gain
AO-08/
AO-12 Sets .the r.1umber of the
Channel 2 monitor 1tekr1n tfo Be output.
; 1-xx). T i
F4-03 | Monitor (Ul-xx). The following 1 pof 5 No |A|lA| A | A]| A | 300
Selection settings cannot be set:
AO Ch2 4,10 to 14, 25, 28, 29, 30,
34, 39,40, 41.
Select




Name Control Methods
L i Change Open Open
T oy | Deseon | S G| R T T e [ 022
1 2
AO-08/ Sets the channel 2 gain.
AO-12 In order to adjust the
Channel 2 meter, 100% of the
Gain appropriate output is
multiplied for the gain
setting, and the bias
amount is added and then
output.
See F4-02 when stopped
in Quick, Advanced, or
Verify mode. 0.0
F4-04 -If 05 appears on the to 50.0% | Yes A| A A A A 394H
setting screen, then CH1 | 1000.0
AO Ch2 Gain | is used.
See F4-04 when stopped
in Quick, Advanced, or
Verify mode.
-If 06 appears on the
setting screen, then CH2
is used.
Ex: Set F4-04 =50% to
output 100% at 5.0V
output.
AO-08/A0- Sets the channel 1 bias
12 Channel 1 (100%/10V). -110.0
F4-05 | Output Bias | fy. et F4.05 — 50% to to | 00% | Yes | A|A| A | A | A | 395H
110.0
AO Chl Bias output 0% at 5.0V output.
AO-08/A0- | Sets the channel 2 bias
12 Channel 2 (100%/10V). -110.0
F4-06 | Output Bias | py. Se F4.06 — 50% to to | 00% | Yes | A | A| A | A | A | 396H
110.0
AO Ch2 Bias output 0% at 5.0V output.
AO-12
Channel 1
F4-07 | Signal Level Oor1 0 No | A|A| A | A | A | 397H
Sets the range of the voltage
AO Opt output.
Level Chl
AO-12 0: 0to 10Vdc
Channel 2
F4.03 |SignalLlevel | 1:-10t0+10Vde Oorl | 0 No | A|A| A | A | A | 3080
AO Opt
Level Ch2




mDigital Output Card (DO-02 and DO-08): F5

User parameters for the Digital Output Card are shown in the following table.

User Parameter Tables

Name Control Methods
i Change 0 0
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L ’
Number i Range | Settin - f oop | Flux | Loop | Register
Display 9 9 | Operation | V/f V;'g] Vector | Vector | Vector 9
1 2
DO-02/
DO-08 Sets the digital output
Channel 1 function number for channel 1.
Fs-01 | Output See the H2 parameter group | 37 | No | A|A| A | A | A | 399H
Selection for possible selections.
Enabled when digital output
DO Chl card DO-02 or DO-08 is used.
Select
DO-02/
DO-08 Sets the digital output
Channel 2 function number for channel 2.
Fs5-02 | Output Sce the H2 parameter group | 37 | No | A|A| A | A | A | 39H
Selection for possible selections.
Enabled when digital output
DO Ch2 card DO-02 or DO-08 is used.
Select
DO-08 Sets the digital output
gharmel 3 function number for channel 3.
utput See the H2 parameter group
F5-03 | Qelection for possible selections. 0to 37 2 No A | A A A A 39BH
DO Ch3 Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gharmel 4 function number for channel 4.
utput See the H2 parameter group
F5-04 | Qelection for possible selections. 0to 37 4 No A | A A A A 39CH
DO Chd Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gharmel 5 function number for channel 5.
utput See the H2 parameter group
F5-05 | Qelection for possible selections. 0to 37 6 No A | A A A A 39DH
DO Ch5 Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gharmel 6 function number for channel 6.
utput See the H2 parameter group
F5-06 | Selection for possible selections. 0to 37 37 No A | A A A A 39EH
DO Ché Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gharmel 7 function number for channel 7.
utput See the H2 parameter group
F5-07 | Selection for possible selections. 0to 37 OF No A | A A A A 39FH
DO Ch7 Enabled when digital output
Select card DO-02 or DO-08 is used.




Name Control Methods
i Change ¢) [¢)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Flux | L ’
Number i Range | Settin h f 00p ux | LOOp | Register
Display & 9 | Operation | V/f W | Vector | Vectr | Vector 9
1 2

DO-08 Sets the digital output
Shannel 8 function number for channel 8.

utput See the H2 parameter group

F5-08 | Selection for possible selections. 0to 37 OF No A A A A A 3A0H
DO Ch8 Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the function of the DO-08
Output Mode | digital output option board.
Selection 0: 8-channel individual outputs.
F5-09 1: Binary code output. 0to?2 0 No A A A A A 3AIH
DO-08 2: 8-channel Selected -
Selection Output according to F5-01
to F5-08 settings.

ECommunications Option Cards: F6

User parameters for a Communications Option Card are shown in the following table.

Name Control Methods
f Change Open Open
Parameter ) Setting | Factory . p P MODBUS
Number Display Description Range | Setting Ogg?arn%n V/E \,Z,g \I;ggtgr \2;';; \';gggr Register
1 2
Operation Selects the stopping method
Selection for a communication option
after board fault (BUS). Active
Communication | only when a communication
Fe-01 | T g?fg’]‘li"g‘_j&; f?f’“ed and | 03 |1 No |A|A| A | A A | 3am
0: Ramp to Stop
Comm BUS 1: Coast to Stop
Flt Sel 2: Fast-Stop
3: Alarm Only
Selection of Selects the condition in
External which an EFO0 fault is
Fault from detected from a
Communication | communication option
Option Board | board. Active only when a
F6-02 communication option board | 0 or 1 0 No A | A A A A 3A3H
is installed and b1-01 or
EFO b1-02 =3.
Detection 0: Always detected.
1: Detected only during
operation.
Stopping Selects the stopping method
Method for for an external fault from a
External communication option board
Fault from (EFO0). Active only when a
Communication | communication option board
F6-03 | Option Board | is installed and b1-01 or 0Oto3 1 No A A A A A 3A4H
bl1-02 =3.
0: Ramp to Stop
EF0 Fault 1: Coast to Stop
Action 2: Fast-Stop
3: Alarm Only




User Parameter Tables

Name Control Methods
i Change ¢) [¢)
Parameter o Setting | Factory 5 vy | ©OPen pen | MODBUS
Description ) during L Flux | L .
Number i Range | Settin h i 00p ux | Loop | Register
Display & 9| Operation | V/f W | Vector | Vedtor | Vector 9
1 2

Trace
Sampling
from 0

F6.04 | Communication Sets the sarr'lple trace for the to 0 No Al a A A A 3ASH
Option Board | CP-916 option board. 60000
Trace
Sample Tim
Current Selects the current monitor
Monitor Unit | scaling when using a
Display communication option board.
Selection 0: Displayed in Amps

F6-05 1 100% / 8192 Oorl 0 No Al A A A A 3A6H
Current Unit (12 bit binary number
Sel with 8192=100% drive’s

rated current)

Torque Selects torque reference/
Referenc'e/ ) limit when using
torque Limit | ;ommunications option board.
Selection 0: Disabled - Torque

F6-06 |from reference/limit from Oorl 0 No |No|No| No | A A 3A7H
Oon?mumcanon option board disabled
Option 1: Enabled - Torque
TorqRef/Lmt refetrence/limit from
Sel option board enabled.
Operation Set the stopping method for
selectionafter | SI-T WDT errors (ES).
SI-T WDT 0: Deceleration stop using
error deceleration time in C1-

F6:08 02 0to3 1 No Al A A A A 3B6H

* 1: Coast to stop
SI-T 2: Emergency stop using
WDTErr Sel ggceleration time in C1-
3: Continue operation

Number of
SI-T BUS

F6-09 | CrTor detec- Set the number which SI-T

) tion detects BUS errors. 2to 10 2 No Al A A A A 3B7H

SI-T BUS
DET Ctr

* Applicable for G7-Series Inverters with software versions PRG 1038 and later.
Refer to MECHATROLINK COMMUNICATIONS INTERFACE CARD INSTRUCTIONS (TOBPC73060008) for details.




& Terminal Function Parameters: H

The following settings are made with the terminal function parameters (H parameters): Settings for external
terminal functions.

EMulti-function Contact Inputs: H1

User parameters for multi-function contact inputs are shown in the following tables.
Name Control Methods

Setting | Factory Cd’f]’rge v/t | open Open | MODBUS
Range | Setting | y e | Vif | with \';g:tgr \23; \';g;gr Register
PG

1 2

Parameter

Number | Display Description

Multi-
Function
Digital Input
Hi1-01 | Terminal 83 0079 24 | No |A|A| A | A | A | 400H
Function
Selection

Terminal S3 Sel

Multi-
Function
Digital Input
H1-02 | Terminal $4 0079 14 | No |A|A| A | A ]| A | 40H
Function
Selection

Terminal S4 Sel

Multi-
Function
Digital Input
Hi1-03 | Terminal $5 007930 | No | A|A| A | A | A | 4020
Function
Selection

Terminal S5 Sel | [Refer to table "Multi-function

Contact Input Functions" for

Multi- multi-function selections]
Function

Digital Input
H1-04 | Terminal S6 0079 43| No | A|A| A | A | A | 403H
Function
Selection

Terminal S6 Sel

Multi-
Function
Digital Input
H1-05 | Terminal 87 0079 64" | No | A | A| A | A | A | 404
Function
Selection

Terminal S7 Sel

Multi-
Function
Digital Input
Hi1-06 | Terminal S8 0079 8(6)* | No | A | A| A | A | A | 405H
Function
Selection

5- 5 O Terminal S8 Sel




User Parameter Tables

Name Control Methods

Setting | Factory | % i | Open Open | MODBUS

Range | Setting £y Loop | Flux | Loop | Register

Operation | V/f | With | \/eeyer | Viector | Viector
= 1 2

Parameter

Number | Display Description

Multi-
Function
Digital Input
H1-07 | Terminal 89| nyiti- Function Relay Input 7 [0t079 | 5 No | A|A| A | A ]| A | do6H
Function
Selection

Terminal S9 Sel

Multi-
Function
Digital Input
H1-08 | TerminalSI0 | hylgi-Function Relay Input 8 [0t079| 32 | No | A | A | A | A | A | 407H
Function
Selection

Terminal S10Sel

Multi-
Function
Digital Input
H1-09 | Terminal SI1 | nryii Function Relay Input9 | 0to 79 7 No A A A A A 408H
Function
Selection

Terminal S11 Sel

Multi-
Function
Digital Input
Hi-10 | Terminal SI2 | npylti-Function Relay Input 10 | 0t0 79 | 15 No |[A|A| A | A | A | 409H
Function
Selection

Terminal S12 Sel

* Number in parenthesis indicates the initial value when using a 3-wire sequence.

Multi-function Contact Input Functions

Control Methods

St . Open Open
9 Function Vit |_p Fl |_p
Value Vi | with | Loop | Flux | Loop
Vector | Vector | Vector
PG
1 2
0 3-wire sequence (Forward/Reverse Run command) Yes | Yes | Yes | Yes | Yes
1 Local/Remote selection (ON: Operator, OFF: Parameter setting) Yes | Yes | Yes | Yes | Yes
2 Option/Inverter selection (ON: Option Card) Yes | Yes | Yes | Yes | Yes

Multi-step speed reference 1
3 When H3-05 is set to 2, this function is combined with the master/auxiliary speed | Yes | Yes | Yes | Yes | Yes

switch.
4 Multi-step speed reference 2 Yes | Yes | Yes | Yes | Yes
5 Multi-step speed reference 3 Yes | Yes | Yes | Yes | Yes
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | Yes | Yes
7 Accel/decel time 1 Yes | Yes | Yes | Yes | Yes
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | Yes | Yes
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | Yes | Yes
A Acceleration/deceleration ramp hold (ON: Acceleration/deceleration stopped, Yes | Yes | Yes | Yes | Yes

frequency on hold)
B OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes | Yes
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Control Methods

el Function AN
PG Vector | Vector | Vector
1 2
C Multi-function analog input selection (ON: Enable) Yes | Yes | Yes | Yes | Yes
D No V/f control with PG (ON: Speed feedback control disabled,) (normal V/fcontrol) | No | Yes | No | No | No
E Speed control integral reset (ON: Integral control disabled) No | Yes | No | Yes | Yes
F Not used (Set when a terminal is not used) - - - - -
10 | Up command (Always set with the down command) Yes | Yes | Yes | Yes | Yes
11 Down command (Always set with the up command) Yes | Yes | Yes | Yes | Yes
12 FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes
13 RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes
14 Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes | Yes
15 Eg:riiniiy Cs;(_)([))g(vljl(l);rln?)lll\}]/ )open condition: Deceleration to stop in deceleration Yes | Yes | Yes | Yes | Yes
16 Motor switch command (Motor 2 selection) Yes | Yes | Yes | Yes | Yes
17 Errrrllzrsgeetni(r:ly Cs:(_)g 9(&(})11;1:1121(1)1]}:/ 1:c)losed condition: Deceleration to stop in deceleration Yes | Yes | Yes | Yes | Yes
18 Illlrtr;irt Sﬂ;Irlect:e)?i;n%u]t_g 1I1:r|1catr11(()in:I ;{E sg;n b4-01 and b4-02 and the timer function Yes | Yes | Yes | Yes | Yes
19 PID control disable (ON: PID control disabled) Yes | Yes | Yes | Yes | Yes
1A | Accel/Decel time 2 Yes | Yes | Yes | Yes | Yes
1B | ametrs other than resuency montor are it protected) Yes | Yes | Yes | Yes | Yes
1C Trim control increase (ON: d4-02 frequency is added to analog frequency reference.) | Yes | Yes | Yes | Yes | Yes
D ;Ferfi:rle(r:l(;?;ol decrease (ON: d4-02 frequency is subtracted from analog frequency Yes | Yes | Yes | Yes | Yes
1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | Yes
2(2)1:“’ El);tj:nrii)gaelzﬂlt\l((l))izlrr;its/el\ln (1? f(s)rrl)t(;scij%?tection mode: Normal/during operation Yes | Yes | Yes | Yes | Yes
30 (l;llllr)l ncgor}l)tlrgl Cig:irg;?)l reset (reset when reset command is input or when stopped Yes | Yes | Yes | Yes | Yes
31 PID control integral hold (ON: Hold) Yes | Yes | Yes | Yes | Yes
32 Multi-step speed reference 4 Yes | Yes | Yes | Yes | Yes
34 PID soft starter Yes | Yes | Yes | Yes | Yes
35 PID input characteristics switch Yes | Yes | Yes | Yes | Yes
60 DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | Yes | Yes
61 External search command 1 (ON: Speed search from maximum output frequency) | Yes | No | Yes | No | Yes
62 External search command 2 (ON: Speed search from set frequency) Yes | No | Yes | No | Yes
63 Field weakening command (ON: Field weakening control set for d6-01 and d6-02) | Yes | Yes | No | No | No
64 External speed search command 3 Yes | Yes | Yes | Yes | Yes
65 KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes | Yes
66 KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes | Yes
67 I()Zei)srzlerzl{l;nications test mode (“Pass” is displayed when the communications test is Yes | Yes | Yes | Yes | Yes
68 High-slip braking (HSB) Yes | Yes | No | No | No
Jog 2
69 Closed = Drive runs at frequency reference entered into parameter d1-17. No | Yes | Yes | Yes | Yes
Direction is determined by FWD/REV input. Three-wire control only
Drive Enable
6A | Closed = Drive will accept run command. Yes | Yes | Yes | Yes | Yes

Open = Drive will not run. If running , drive will stop per b1-03.




User Parameter Tables

Control Methods
Seti . Open Open
VallE Function Vi V}III{L Lgop Flux Lgop
Vector | Vector | Vector
PG
1 2

71 Speed/torque control change (ON: Torque control) No | No | No | Yes | Yes

72 Zero-servo command (ON: Zero-servo) No | No | No | Yes | No
77 Speed control (ASR) proportional gain switch (ON: C5-03) No | No | No | Yes | Yes
78 Polarity reversing command for external torque reference No | No | No | Yes | Yes

1 *
79 Closed Brake Signal ' No | No | No | No | Yes
Closed = Reverse polarity.

* If the multi-function input is set to 79 and the input value is “closed,” operation will be performed with a speed specification of 0.

EMulti-function Contact Outputs: H2

User parameters for multi-function outputs are shown in the following tables.

Name Control Methods

Setting | Factory %r:f:irr]]ge vy | Open Open | MODBUS
Range | Setting 9 Loop | Flux | Loop | Register

Operation | V/f | with Vector | Vector | Vector
BG 1 2

Parameter

Number el Description

Terminal
M1-M2
Function

H2-01 (Sell“t)ion 0t038| 0 No | A|A]| A | A A 40BH
relay

Term M1-M2
Sel

Terminal
M3-M4
Function

H2-02 Sellection 0t038 | 1 No |A|lA| A | A A 40CH S
(relay) —

Term M3-M4
Sel

Terminal

M5-M6 [Refer to table
Function "H2-01 thru H2-05 Settings"

H2-03 (Sfil'?“i;m for multi-function selections] | 0t0 38 | 2 No | A|lA| A | A | A | 40DH
elay

Term M5-M6
Sel

Terminal P3
Function
Selection
H2-04 (Open 0to 38 6 No A A A A A 40EH

Collector)

Term P3 Sel

Terminal P4
Function
Selection
H2-05 (Open 0to 38 10 No A A A A A 40FH

Collector)

Term P4 Sel
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Multi-function Contact Output Functions

Control Methods
o Fncion A
PG Vector | Vector | Vector

1 2
0 During run (ON: run command is ON or voltage is being output) Yes | Yes | Yes | Yes | Yes
1 Zero-speed Yes | Yes | Yes | Yes | Yes
2 Frequency agree 1 (L4-02 used.) Yes | Yes | Yes | Yes | Yes
3 E;rsi:?frlzzgzz:;}; grg;:;e 1 (ON: Output frequency = +1.4-01, L4-02 used and Yes | Yes | Yes | Yes | Yes
4 lF1 gzgglency (FOUT) detection 1 (ON: +L4-01 > output frequency = -L4-01, L4-02 Yes | Yes | Yes | Yes | Yes

i : > +L4-

5 Er;];&:cc;/ S(IT(E‘E;I)‘; ,d]i:i%t;olrllsi d()ON Output frequency = +L4-01 or output Yes | Yes | Yes | Yes | Yes
6 E]r;/\;j)(;l()e Ir:g(e): iileiftii(i}llization, no faults Yes | Yes | Yes | Yes | Yes
7 During DC bus undervoltage (UV) detection Yes | Yes | Yes | Yes | Yes
8 During baseblock (ON: during baseblock) Yes | Yes | Yes | Yes | Yes
9 Frequency reference selection (ON: Frequency reference from Operator) Yes | Yes | Yes | Yes | Yes
A Run command selection status (ON: Run command from Operator) Yes | Yes | Yes | Yes | Yes
B ((i)e\;:z?;gu;/lgNd;rtorque detection 1 NO (NO contact: Overtorque/undertorque Yes | Yes | Yes | Yes | Yes
Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes | Yes | Yes
Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | Yes | Yes
E Ez;l;% &(LI:S (I))Cicgliltri((i)é)erator communications error or fault other than CPF00 and Yes | Yes | Yes | Yes | Ves

F Not used. (Set when the terminals are not used.) - - - - -
10 Minor fault (ON: Alarm displayed) Yes | Yes | Yes | Yes | Yes
11 Fault reset command active Yes | Yes | Yes | Yes | Yes
12 Timer function output Yes | Yes | Yes | Yes | Yes
13 Frequency agree 2 (L4-04 used) Yes | Yes | Yes | Yes | Yes
14 le:ersii;;dfrferggzsg;}; Zir:)e 2 (ON: Output frequency = L4-03, L4-04 used, and Yes | Yes | Yes | Yes | Yes
15 Frequency detection 3 (ON: Output frequency < -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes
16 Frequency detection 4 (ON: Output frequency = -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes
17 Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | Yes | Yes
18 Overtorque/undertorque detection 2 NO (NO Contact: Torque detection at ON) Yes | Yes | Yes | Yes | Yes
19 Overtorque/undertorque detection 2 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | Yes | Yes
1A | During reverse run (ON: During reverse run) Yes | Yes | Yes | Yes | Yes
1B During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes | Yes | Yes
1C Motor selection (Motor 2 selected) Yes | Yes | Yes | Yes | Yes
1D | During regenerative operation (ON: During regenerative operation) No | No | No | Yes | Yes
1E Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | Yes
1F Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | Yes




User Parameter Tables

Control Methods
Settiny . Open Open
Valus Function | iy | boop | o | Loop
Vector | Vector | Vector
PG
1 2
. . ] ono
IF Motor- overload (OL1, including OH3) pre-alarm (ON: 90% or more of the Yes | Yes | Yes | Yes | Yes
detection level)
Maintenance Time
2F*1 | ON: The operation time of either the electrolytic capacitors or the cooling fan has | Yes | Yes | Yes | Yes | Yes
reached the specified maintenance time.
20 Drive overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes | Yes | Yes | Yes | Yes
30 During torque limit (current limit) (ON: During torque limit) No | No | Yes | Yes | Yes
31 During speed limit (ON: During speed limit) No | No | No | Yes | Yes
Speed control circuit operating for torque control (except when stopped).
0 The external torque reference will be limited if torque control is selected (internal No | No | No | Yes | Yes
torque reference < external torque reference).
Output when the motor is rotating at the speed limit.
33 Zero-servo end (ON: Zero-servo function completed) No | No | No | Yes | No
* Frequency (FOUT) detection 5 (ON: Output frequency =+ L4-01 or output
2
36 frequency < L4-01, L4-02 used, OFF: during baseblock Yes | Yes | Yes | Yes | Yes
37 Dl.lr.mg run 2 .(ON: Freqpency output, OFF: Base block, DC injection braking, Yes | Yes | Yes | Yes | Yes
initial excitation, operation stop)
Drive is Enabled
38 Closed = During drive enable, when the drive Enable input is closed. Yes | Yes | Yes | Yes | Yes
3D*2 | Inverter's Cooling Fan Fault detected Yes | Yes | Yes | Yes | Yes
* 1. Applicable for G7-Series Inverters with software versions PRG 1039 and later.
* 2. Applicable for G7-Series Inverters with software versions PRG 1038 and later.
EAnalog Inputs: H3
User parameters for analog inputs are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter g Setting | Factory . pen pen [ MODBUS
Description ) during VI .
Number i Range | Settin - f oop | Flux | Loop Register
Display 9 9 | Operation | V/f W | Vector | Vedor | Vector 9
1 2
Terminal Al | gets the signal level of
Slgnal~ Level | terminal Al.
H3-01 | Selection 0: 0 to 10Vdc 0tol 0 No | A|A| A | A | A 410H
Term Al 1:-10 to +10Vdc
Signal [11-bit plus polarity sign]
éer-misnal _Al Sets the output level when 0.0
ain Setting Qi .
H3-02 1?\;15 INpUL, a5 A pereentage |y | 1000% | Yes | A | A | A | A | A | 41H
Terminal Al | © the maximum output 1000.0
Gain frequency (E1-04).
Terminal Al | gefs the output level when 0V
Bias Setting | j input, as a percentage of the -100.0
H3-03 . to 0.0% Yes A A A A A 412H
Terminal A1 | maximum output frequency +100.0
Bias (E1-04).
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Name

Control Methods

i Change ¢) [¢)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Flux | L ;
Number i Range | Settin - f oop ux | Loop Register
Display 9 9 | Operaion | V/f \I\I:I’Ig] Vedr | Vecor | Vedior g
1 2
Terminal A3
Signal Level | Sets the signal level of
H3-04 | Selection gfr(r)“gallo/:fac 0Otol | 0 No |A|A]| A | A]|A 413H
Term A3 1:-10 to +10Vdc
Signal
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings" for multi-function | 0to IF | 2 No |A]lA| A ]| A]| A 414H
Terminal A3 | Selections]
Sel
Terminal A3
Gain Setting 0.0
H3-06 fgts the output level when o [1000%| Yes | A| A | A | A | A 415H
Terminal A3 V is input. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Sets the frequency reference | "1 o000 | yes | A | A | A | A | A 416H
Terminal A3 | When OV is input. +100.0
Bias
Terminal A2 | Selects the signal level of
Signal Level | terminal A2.
Selection 0:0 to 10Vdc (switch S1-2
must be in the OFF
position).
1:-10to +10Vdc (switch S1-2
H3-08 g:)‘;si:izi)m the OFF 002 | 2 No |A|A]| A | A]|A 417H
Term A2 2:4 to 20mA (switch S1-2
Signal must be in the ON position)
Note:Switch between current
or voltage inputs by
using (S1-2) switch on
the terminal board.
Terminal A2
Function Selects the function of
H3.9 |Selection | terminal A2 , 0toIF | 0 No | A|A| A | A | A | 4i8H
- Same choices as Terminal A3
Terminal A2 | Function Selection (H3-05).
Sel
Terminal A2
Gain Setting 0.0
H3-10 Sets the output level when o [1000%| Yes | A| A | A | A | A 419H
Terminal A2 | 10V is input. 1000.0
Gain
Terminal A2
Bias Setting -100.0
H3-11 Sets the outputlevel when OV-| = 1 6000 | ves | A | A | A | A | A | 41aH
Terminal A2 |18 Input. +100.0
Bias
Analog Input
Filter Time This parameter adjusts the
. 0.00
H3-12 | Constant filter on all 3 analog inputs. to [003ec| No | A|A| A | A ]| A 41BH
- Increase to add stability, 200 '
Filter Avg decrease to improve response. '
Time




H3-05,H3-09 Settings

User Parameter Tables

Control Methods

Settin . Open Open
9 Function Contents (100%) Vit Lf,’op E Lgop
Value VIf | with
PG Vector | Vector | Vector
1 2
0 Frequency Bias 100% = Maximum output frequency (E1-04) Yes Yes Yes Yes Yes
Frequency Reference Gain 100% = Frequency reference command value A1l
! (FGAIN) Total gain = Internal gain (H3-02) x FGAIN Yes | Yes | Yes | Yes | Yes
Used in conjunction with multi-function inputs
2 Aux Frequency Reference 1 "multi-step frequency reference 1-4" (d1-16). Yes Yes Yes Yes Yes
100% = Maximum output frequency (E1-04)
Used in conjunction with multi-function inputs
3 Aux Frequency Reference 2 "multi-step frequency reference 1-4" (d1-16). Yes Yes Yes Yes Yes
100% = Maximum output frequency (E1-04)
. 100% = Motor rated voltage (E1-05).
4 Output Voltage Bias Voltage boost after V/F pattern Yes Yes No No No
5 Accel / Decel Time Coefficient 100% = Active accel / decel time (C1-01 thru C1-08) | Yes Yes Yes Yes Yes
L . 100% = Drive rated current.
6 DC Injection Braking Current Parameter b2-02 is disabled. Yes Yes Yes No No
Used for multi-function digital output for
"overtorque/undertorque".
7 g:::g(t)iroqulliéirlldertorque 100% = motor rated torque (OLV, FV) or drive rated | Yes Yes Yes Yes Yes
current (V/F, V/F w/PG).
Internal overtorque detection level (C6-02) disabled.
8 Stall Prevention Level During Run | 100% = L3-06. Yes Yes No No No
100% = Maximum output frequency (E1-04).
9 Frequency Reference Lower Limit | Either the setting in d2-02 or the A3 input level is Yes Yes Yes Yes Yes
enabled, whichever is larger.
A Jump Frequency 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes
B PID Feedback 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes
o/ — 1 -
C PID Set Point 100% = Maximum output frequency (E1-04). . Yes Yes Yes Yes Yes
Frequency reference no longer acts as a PID setpoint.
100% = Maximum output frequency
D Frequency Reference Bias 2 (E1-04). Yes Yes Yes Yes Yes
quency Total bias = Internal bias (H3-03) + FBIAS (H3-07) +
A3 input level
10V =100%
E Motor Temperature Input See parameters L1-03 and L1-04 Yes Yes Yes Yes Yes
10 FWD Torque Limit (Quadrant 1) | 100% = Motor rated torque. No No Yes Yes Yes
11 REV Torque Limit (Quadrant 3) | 100% = Motor rated torque. No No Yes Yes Yes
12 Regenerative Torque Limit (Quad- 100% = Motor rated torque. No No Yes Yes Yes
rants 2 and 4)
Torque Reference (in Torque Con-
13 trol); Torque Limit (in Speed Con- | 100% = Motor rated torque. No No No Yes Yes
trol)
14 Torque Compensation 100% = Motor rated torque. No No No Yes Yes
15 FWD /REV Torque Limit 100% = Motor rated torque. No No Yes Yes Yes
1F Analog input not used. - Yes Yes Yes Yes Yes
16t01E | Not used - - - - - -
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EMulti-function Analog Outputs: H4

User parameters for multi-function analog outputs are shown in the following table.

Name Control Methods
f Change Open Open
Parameter g Setting | Factory . P P! MODBUS
Number | Display SN oo | S | oo i i |27 | 1 |8 | e
1 2
Terminal Selects the monitor output
FM (U1-xx) function for terminals
Monitor FM and FC. Refer to "U1-xx"
Selection monitors for available settings.
H4-01 . . 1 to 48 2 No A | A A A A 41DH
Unavailable settings:
Terminal |4, 10, 11,12, 13, 14, 25,28, 29,
FM Sel 30, 31, 34, 35, 39, 40, 41, 42,
47,49, 50
Terminal
FM Gain Sets terminal FM output level 0.00
H4-02 | Setting when selected monitor is at to 1.00 Yes Q| Q Q Q Q 41EH
Terminal 100%.* 2.50
FM Gain
Terminal
FM Bias Sets terminal FM output level -10.0
H4-03 | Setting when selected monitor is at to 0.0% Yes A | A A A A 41FH
Terminal 0%.* 10.0
FM Bias
Terminal
AM Selects which monitor will be
Monitor the output on terminals AM and
H4-04 | Selection FC. S:Ene function choices as I'to48 3 No Al A A A A 420H
Terminal H4-01.
AM Sel
Terminal .
AM Gain Se;ts terr?mal AM toutt‘pllz)tVd ) 0.00
. voltage (in percent o c
H4-05 Settln'g whengselect}:ed monitor is at to 0.50 Yes Q Q Q Q Q 421H
Termmgl 100% output.* 2.50
AM Gain
Terminal .
AM Bias Sets te@lnal AM output -10.0
H4-06 | Setting voltage (in percent of 10Vde) to | 00% | Yes | A|A| A | A | A 422H
- when selected monitor is at 0%
Terminal * 10.0
. output.
AM Bias
Terminal Selects the signal level of
FM Signal terminal FM.
Level 0: 0to 10Vdc
H4-07 | Selection 1: -10to +10Vdc 0to?2 0 No A A A A A 423H
2: 4to20mA*
AO Level *Set the analog output jumper
Select] CNI15 in the proper position.
Terminal Selects the signal level of
AM Signal | terminal AM.
Level 0: 0to 10Vdc
H4-08 | Selection 1: -10to +10Vdc 0to?2 0 No A A A A A 424H
2: 4to20mA*
AO Level *Set the analog output jumper
Select 2 CNI15 in the proper position.

* In order to adjust the meter, 100% of the appropriate output is multiplied for the gain setting, the bias amount is added and then output.
See H4-02 when stopped in Quick, Advanced, or Verify mode. If 03 appears on the setting screen, then terminal FM is used.
See H4-04 when stopped in Quick, Advanced, or Verify mode. If 06 appears on the setting screen, then terminal AM is used.




BEMODBUS Communications: H5

User parameters for MODBUS communications are shown in the following table.

User Parameter Tables

Name Control Methods
; Change 0 0
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L ;
Number i Range | Settin : ; oop | Flux | Loop |  Register
. Display Y "9 | Operation | V/f Vgg‘] Vector | Vector | Vector g
1 2
Drive Node | Selects drive station node
Address number (address) for Modbus 01020
H5-01 ] terminals R+, R-, S+, S-. The tf] 1F No A | A A A A 425H
Serial drive's power must be cycled
Comm Adr | for the setting to take effect.
Communication | Selects the baud rate for
Speed Modbus terminals R+, R-, S+
Selection and S-. The drive's power
must be cycled for the setting
H5-02 to take effect. 0Otod | 3 No |[A|A]| A ] A]| A 426H
0: 1200 bps
Serial Baud | 1. 2400 bps
Rate 2: 4800 bps
3: 9600 bps
4: 19200 bps
Communication | Selects the communication
Parity parity for Modbus terminals
Selection R+, R-, S+ and S-. The drive's
H5-03 power must be cycled for the | 0 No | Al A| A | A| A 427H
setting to take effect.
Serial Com | : No Parity
Sel 1: Even Parity
2: Odd Parity
Stopping Selects the stopping method
Method when a communication
After | imeout fault (CE) is detected.
H5-04 | Communicaon | . Ramp to Stop 0to3 3 No Al A| A A A 428H
Error 1: Coast to Stop
Serial Fault | 2¢ Fast-Stop
Sel 3: Alarm Only
Communication | Enables or disables the
Fault communications timeout fault
Detection (CE).
Selection 0: Disabled - A communication
H5-05 loss will not cause a 0tol 1 No [A|A| A | A]| A 420H
communication fault.
Serial Flt 1: Enabled - If communication
Dtet is lost for more than 2
seconds, a CE fault will
occur.
Drive
Tra?sn?it Set the delay time from when
H5-06 | Wait Time | ihe drive receives data to when | 5t0 65 | Sms No A|A| A A A 42AH
Transmit the drive sends data.
WaitTIM
RTS Enables or disables "request to
Contrgl send" (RTS) control:
Hs-07 | Selection 0: Disabled - RTS is alwayson | 0to 1 1 No A|A| A A A 42BH
RTS 1: Enabled - RTS .turns on
Control Sel only when sending
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Name

Control Methods

i Change ¢) 9]
Parameter L Setting | Factory 5 vii | Open pen | MODBUS
. Description : during . | Loop | Flux | Loo i
Number | Display Range | Setting | o i [ Vi Vgg] Vectgr i Vectgr Register
1 2

Unit Selec-
tion for Selects the units used for
gllljg/ls- | MEMOBUS registry 0025H

H5-10 €IS~ | (monitors the output voltage

o ter 0025H reference). Oorl 0 No A | A A A A 436H

MEMO- 0:0.1V gnits
BUS 25H 1: 1V units
UNIT

* 1. If H5-01 is set to zero, then the drive will be unable to respond to Modbus communication.
* 2. Applicable for G7-Series Inverters with software versions PRG 1039 and later.




User Parameter Tables

BPulse Train 1/0: H6

User parameters for pulse I/O are shown in the following table.

Name Control Methods
. Change [®) [®)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L ;
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operation | V/f Vgg] Vector | Vector | Vector 9
1 2
Terminal
Rp P ulse Selects the function of pulse
Train Input | train terminal RP.
H6-01 Functl.on 0: Frequency reference 0to2 0 No A|A| A A A 42CH
Selection 1: PID feedback value
Pulse Input 2: PID setpoint value
Sel
Pulse Train )
| Sttt
H6-02 | Scaling 2 au to | 1440Hz | Yes | A | A| A | A | A | 4DH
maximum output frequency 2000
Pulse In E1-04. 3
Scaling
fulse z;r;?in Sets the output level when the 0.0
nput Gain . ; 0 :
H6-03 pulse train m?ut is .at 100% as a to 100.0% | Yes A A A A A A2EH
Pulse Input percentage of maximum output 1000.0
Gain frequency E1-04.
Pulse Train | Gets the output level when the
Input Bias pulse train input is O0Hz as a -100.0
H6-04 . to 0.0% Yes A A A A A 42FH
Pulse Input | Percentage of maximum output 100.0
Bias frequency E1-04. '
Pulse Train
In.put Filter Sets the pulse train input filter 0.00
He-05 | Time . PS¢ Fraift hpd o |010sec| Yes | A | A| A | A | A | 430H 5
time constant in seconds. 200
Pulse In : I
Filter
Terminal
MP‘Pulse Select the pulse train monitor
Tram- output terminal MP function 1,2,5,
H6-06 Momtf)r (value of the xx part of Ul-xx). | 20, 24, 2 Yes A | A A A A 431H
Selection See Table A2 for the list of Ul 36
Pulse Moni | monitors.
Sel
Pulse Train | Sets the number of output
Monitor pulses when the monitor is
Scaling 100% (in Hz). Set H6-06 to 2, 0
H6-07 and H6-07 to 0, to make the to 1440Hz | Yes A A A A A 432H
Pulse Moni | Pulse train monitor output 32000
Scale synchronous to the output
frequency.




& Protection Function Parameters: L

The following settings are made with the protection function parameters (L parameters): Motor selection
function, power loss ridethrough function, stall prevention function, frequency detection, torque limits, and
hardware protection.

BMotor Overload: L1

User parameters for motor overloads are shown in the following table.

Name Control Methods
i Change Open Open
Parameter I Setting | Factory ; V/f p p MODBUS
Number | Display Description Range | Setting Cdunng VI \gg] \I;g;gr \2;"; \I;gc?‘gr Register
1 2
Motor Sets the motor thermal
Overload overload protection (OL1)
Protection | based on the cooling capacity
Selection of the motor.
0: Disabled
L1-01 1: Standard Fan Cooled 0to3 1 No QlQ| Q Q Q 480H
(< 10:1 motor)
MOL Fault | 5. gtandard Blower Cooled
Select (210:1 motor)
3: Vector Motor
(<1000:1 motor)
Motor
Overload Sets the motor thermal
Protection | overload protection (OL1) 0.1
L1-02 | Time time. A larger L1-02 time will to 1.0min| No Al A A A A 481H
increase the time before an 5.0
MOL Time | OL] fault will occur.
Const
Motor Sets operation selection when
Overheat the motor temperature analog
Alarm input (H3-09 = E) exceeds the
L1-03 OperaFion OH3 alarm level (1.17V) 003 3 No Al a A A A 4801
Selection 0: Ramp to Stop
1: Coast to Stop
Mtr OH 2: Fast-Stop
Alarm Sel 3: Alarm Only
Motor Sets stopping method when
Overheat the motor temperature analog
Fault input
Operation (H3-09 = E) exceeds the OH4
L1-04 Selection fault level (2.34V). Oto2 ! No AlA A A A 483H
0: Ramp to Stop
Mtr OH 1: Coast to Stop
Fault Sel 2: Fast-Stop
Motor
Temperatur This parameter adjusts the filter
e Input on the motor temperature 0.00
L1-05 | Filter Time |analog input (H3-09 =E). to 0.20sec | No A | A A A A 484H
Increase to add stability, 10.00
Mtr Temp | decrease to improve response.
Filter
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HEPower Loss Ridethrough: L2

User parameters for power loss ridethroughs are shown in the following table.

User Parameter Tables

Name Control Methods
i Change Open Open
Parameter g Setting | Factory . P P! MODBUS
Number | Display Description Range | Setting Cdunng VI \,Z,g] \';g;gr \2;’; \|7§§5r Register
1 2
Momentary | Enables and disables the
Power Loss | momentary power loss
Detection function.
Selection 0: Disabled - Drive trips on
(UV1) fault when power is
lost.
1: Power Loss Ride Thru Time
- Drive will restart if power
returns within the time set
L2-01 . 0Oto2 0 No A A A A A 485H
in L2-02.*
PwrL 2: CPU Power Active - Drive
Selection will restart if power returns
prior to control power
supply shut down.*
*In order for a restart to occur,
the run command must be
maintained throughout the
ride thru period.
Momentary
Power Loss | gets the power loss ride-thru 0
1202 ?ilr(ile:hr u time. This Vglue is deper}dent to 0.1sec No A A A A A 486H
on the capacity of the drive. 255 *1
PwrL Only effective when L2-01 = 1. ’
Ridethru t
Momentary | Sets the minimum time to wait
Power Loss | to allow the residual motor
Minimum | voltage to decay before the
Base Block | drive output turns back on 0.1
L2-03 | Time during power loss ride thru. to O%TCC No A | A A A A 487TH
After a power loss, if L2-03 is 5.0
PwrL greater than 1.2-02, operation
Baseblock t | resumes after the time set in
L2-03.
Momentary
Power Loss | gets the time it takes the output
Voltage voltage to return to the preset 0.0
L2-04 Recover.y V/f pattern after speed search to O.isec No Al A| A A A 488H
Ramp Time | (oyrrent detection mode) is 5.0 !
PwrL V/F | complete.
Ramp t
Undervoltage | Sets the drive's DC Bus
Detection | undervoltage trip level. If this is
Level set lower than the factory 150
12-05 setting, additional AC input to 190 V No A A A A A 4891
reactance or DC bus reactance 210 *2
PUV Det may be necessary. Consult the *2
Level factory before changing this
parameter setting.
KEB
Deceleration | Sets the time required to 0.0
L2-06 | Rate decelerate to zero speed whena |y "1 o000 | No | A | A | A | A | A | 4sAH
KEB command is input from a
KEB Decel | mylti-function input. 2000
Time
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Name Control Methods
i Change ¢) 9]
Parameter L Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L .
Number i Range | Settin : ; oop | Flux | Loop | Register
Display Y 9| Operation | V/f W | Vector | Vectr | Vector 9
1 2
Momentary | Set the time (in seconds) to
Recovery accelerate to the set speed after 0.0
L2-07 Time recovery from a momentaw to 0.0sec No Al A A A A 4SBH
power loss. If setting = 0.0, 255 *3
Uy Return | then active acceleration time is ’
Time used instead.
Frequency | Sets the percentage of output
Reduction | frequency reduction at the
Gain at beginning of deceleration when 0
L2-08 KEB Start |a KEB con"{mar?d is input from to 100% No Al a A A A 48CH
multi-function input.
.o 300
KEB Refluctlon =
Frequency (SlzlpFrqueforeKEB) x L2-08
X

* 1. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
* 2. Setting value for 208-240Vac. Double the value when working with 380-480Vac drives.
* 3. When set to zero, the motor will accelerate to the speed set acceleration time (C1-01 thru C1-08).

Note Attach a Backup Capacitor Unit for Momentary Power Loss if compensation for power interruptions of up to 2.0 seconds is required for 200 V/400V
Class Inverters with outputs of 0.4 to 7.5 kW.

mStall Prevention: L3

User parameters for the stall prevention function are shown in the following table.

current level falls below the
L3-02 level.

: Intelligent - The active
acceleration rate is ignored.
Acceleration is completed
in the shortest amount of
time without exceeding the
current value set in L3-02.

N

Name Control Methods
i Change Open Open
Parameter ) Setting | Factory 5 p p MODBUS
Number | Display Description Range | Setting Cdunng VI vzg, I\;g((:)tgr \2;’; I\;:;gr Register
1 2
Stall Selects the stall prevention
Prevention method used to prevent
Selection excessive current during
During acceleration.
Accel 0: Disabled - Motor
accelerates at active
acceleration rate. The motor
may stall if load is too
heavy or accel time is too
short.
1: General Purpose - When
L3-01 output current exceeds 0to?2 1 No A | A A No | No 48FH
L3-02 level, acceleration
StallP stops. Acceleration will
Accel Sel continue when the output




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter o Setting | Factory . p p MODBUS
Number | Display Description Range | Setting Cdunng VI Vzlg] \I;g;gr VF;;; \I;g;gr Register
1 2
Stall
Prevention | This function is enabled when
Level L3-01 is "1" or "2". 0
L3-02 |During Drive rated current is 100%. to | 150% | No | A | A | A | No | No | 490H
Acceleration | Decrease the set value if 200
stalling or excessive current
StallP occurs with factory setting.
Accel Lvl
Stall
Prevention | Sets the lower limit for stall
Limit prevention during acceleration, 0
L3-03 |During as a percentage of the drive's | o0 | N | A | A | A | No | No | 491H
Acceleration | rated current, when operation is 100
in the frequency range above
StallP CHP | E1.06 (constant power region).
Lvl
Stall When using a braking resistor,
Prevention | use setting "0". Setting "3" is
Selection used in specific applications.
During 0: Disabled - The drive
Deceleration decelerates at the active
deceleration rate. If the load
is too large or the
deceleration time is too
short, an OV fault may
occur.
1: General Purpose - The drive
decelerates at the active
deceleration rate, but if the
main circuit DC bus voltage
reaches the stall prevention
level (380/760Vdc), 0to3
L3-04 deceleration will stop. *] ! No QlQ Q Q Q 492H
Deceleration will continue
StallP once the DC bus level drops
Decel Sel below the stall prevention
level.
2: Intelligent - The active
deceleration rate is ignored
and the drive decelerates as
fast as possible w/o hitting
OV fault level.
Range: C1-02/ 10.
3: Stall Prevention w/ Braking
Resistor - Stall prevention
during deceleration is
enabled in coordination with
dynamic braking.
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Name Control Methods
f Change Open Open
Parameter I Setting | Factory ; V/f p p MODBUS
Number | Display Description Range | Setting Cdunng VI Mgg] \I;g;gr \23«’; \I;gc?[gr Register
1 2
Stall Selects the stall prevention
Prevention | method to use to prevent drive
Selection faults during run.
During 0: Disabled - Drive runs a set
Running frequency. A heavy load
may cause the drive to trip
on an OC or OL fault.
1: Decel Time 1 - In order to
avoid stalling during heavy
loading, the drive will
decelerate at Decel time 1
(C1-02) if the output current
exceeds the level set by
L3-05 L3-06. Once the current Oto2 1 No A A No | No | No 493H
level drops below the L3-06
StallP Run level, the drive will
Sel accelerate back to its
frequency reference at the
active acceleration rate.
2: Decel Time 2 - Same as
setting 1 except the drive
decelerates at Decel Time 2
(C1-04).
When output frequency is 6Hz
or less, stall prevention during
run is disabled regardless of
the setting in L3-05.
Stall
Prevention | This parameter is enabled when
Level L3-05 is set to "1" or "2". drive
: . o 30
L3-06 |During rated current is set as 100%. to | 160% | No | A | A | No | No | No | 494H
Running Decrease the set value if 200
stalling or excessive current
StallP Run | occurs with the factory settings.
Level
oV Enables or disables OV
Suppression | suppression function, which
Function allows the drive to change the
L3-11 Selection output frequency as the load 0to1 0 No No | No | A A A 4CTH
changes, to prevent an OV
OV Inhibit | fault
Sel 0: Disabled
1: Enabled
oV Sets the DC bus voltage level at
Suppression | which the OV suppression
Function function is active. 350
Voltage Normally, this setting does not to 380V
L3-12 Level require adjustment. Decrease 390 “2 No No | No A A A 4C8H
the value if overvoltage occurs “2
OV Inhbt even when OV suppression is
VoltLvl enabled.

* 1. In Flux Vector or in Open Loop Vector 2, the setting range becomes 0 to 2.
* 2. Values shown here are for 208-240V drives. Double the value when working with 380-480V drives.




User Parameter Tables

BmReference Detection: L4

User parameters for the reference detection function are shown in the following table.

Name Control Methods
i Change Open Open
Parameter s Setting | Factory . p P MODBUS
Number | Display Description Range | Setting Odunng VI Vzlg] bggtgr \2;; \|7e0:tgr Register
1 2
Speed These parameters configure the
Agreement | multi-function output (H2-00)
Detection | settings "Fref/Fout Agree 1",
Level "Fref/Set Agree 1", "Frequency 0.0
L4-01 Detection 1," and "Frequency | " 1 g op | no | A | A A | A | A | 4o0m
detection 2". Parameter L4-01 400.0
Spd Agree sets the level while parameter '
Level L4-02 sets the hysteresis for the
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | multi-function output (H2-00)
Detection settings "Fref/Fout Agree 1",
Width "Fref/Set Agree 1", "Frequency
Detection 1," and "Frequency 0.0
L4-02 . to 2.0Hz No A A A A A 49AH
detection 2". Parameter L4-01 20.0
Spd Agree sets the level while parameter '
Width L4-02 sets the hysteresis for the
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | Multi-Function Output (H2-00)
Detection settings "Fref/Fout Agree 2",
Level (+/-) | "Fref/Set Agree 2", "Frequency 400.0
L4-03 Detection 3," or "Frequency to [00Hz| No | A|A| A | A A 49BH
Detection 4". Parameter L4-03
. +400.0
Spd Agree sets the level while parameter 5
Lyl L4-04 sets the hysteresis for the e
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | Multi-Function Output (H2-00)
Detection | settings "Fref/Fout Agree 2",
Width (+/-) | "Fref/Set Agree 2", "Frequency 0.0
L4-04 Detection 3," or "Frequency to [20Hz| No [ A|A| A | A A 49CH
Detection 4". Parameter L4-03 20.0
Spd Agree sets the level while parameter '
Wdth-+ L4-04 sets the hysteresis for the
Speed Detection Output
Function.
Frequency | Determines how the drive will
Reference | react when the frequency
Loss reference is lost. The frequency
Detection reference is considered lost
Selection when reference drops 90% or
more of its current value for
L4-05 400ms. Otol | 0 No [A|Aa| a|Aa]| a | 4pH
0: Stop - Drive will stop.
1: Run at L4-06 PrevRef -
Ref Loss Drive will run at the
Sel percentage set in L4-06 of the
frequency reference level at
the time frequency reference
was lost.
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Name Control Methods
i Change Open Open
Parameter o Setting | Factory . P! p MODBUS
Number | Display Description Range | Setting O?:rlz;i%w Vi VZEE] \';sgtgr \/Felgz; \I;g;gr Register
1 2
Frequency | If the frequency reference loss
Reference function is enabled (L4-05=1)
at and frequency reference is lost,
Reference | the drive will run at a reduced 0.0
L4-06 to 80% No A A A A A 4C2H
Loss frequency reference 100.0%
determined by the following '
Fref at formula: Fref = Fref at time of
Floss loss * L4-06.
Torque
Limit Selects the control method for
Control the torque limit during
Method acceleration and deceleration.
Durin 0: Proportional Control
L4-07 g . 0tol 0 No |No|No| A | No | No 4C9H
Accel/ (integral control at fixed
Decel speeds)
1: Normal integral control, no
Torque need to change settings.
Limit Sel
EFault Restart: L5
User parameters for restarting faults are shown in the following table.
Name Control Methods
i Change Open Open
Parameter e Setting | Factory . p p MODBUS
Number | Display Description Range | Setting Cdunng VI vzlg, I\;g(?tgr \2;’; \I;Zégr Register
1 2
Number of | Sets the counter for the number
Auto of times the drive will perform
Restart an automatic restart on the
Attempts following faults: GF, LF, OC,
OV, PF, PUF, RH, RR, OL1,
OL2, OL3, OL4, UVI. Auto
restart will check to see if the
L5-01 fault has cleared every Sms. 0to10| 0 No |A|lA| A | A A 49EH
When no fault is present, the
Num of drive will attempt an auto
Restarts restart. If the drive faults after
an auto restart attempt, the
counter is incremented. When
the drive operates without fault
for 10 minutes, the counter will
reset to the value set in L5-01.
Auto Determines if the fault contact
Restart activates during an automatic
Operation restart attempt.
Selection 0: No Fault Relay - fault
contact will not activate
L5-02 during an automatic restart | 0to 1 0 No Al A A A A 49FH
attempt.
Restart Sel 1: Fault Relay Active - fault
contact will activate during
an automatic restart
attempt.




ETorque Detection: L6

User parameters for the torque detection function are shown in the following table.

User Parameter Tables

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\Zi

\i
with
PG

Open

Loop

Vector
1

Open

Loop

Vector
2

MODBUS

Flux Register

Vector

L6-01

Torque
Detection
Selection 1

Torq Det 1
Sel

Determines the drive's
response to an Overtorque/
Undertorque condition.
Overtorque and Undertorque
are determined by the

settings in parameters L6-02

and L6-03. The multi-function

output settings "B" and "17" in
the H2-00 parameter group are
also active if programmed.

0: Disabled

1: OL3 at Speed Agree -
Alarm (Overtorque
Detection only active
during Speed Agree and
Operation continues after
detection).

2: OL3 at RUN - Alarm
(Overtorque Detection is
always active and operation
continues after detection).

3: OL3 at Speed Agree - Fault
(Overtorque Detection only
active during Speed Agree
and drive output will shut
down on an OL3 fault).

4: OL3 at RUN - Fault
(Overtorque Detection is
always active and drive
output will shut down on an
OL3 fault).

5: UL3 at Speed Agree -
Alarm (Undertorque
Detection is only active
during Speed Agree and
operation continues after
detection).

6: UL3 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

7: UL3 at Speed Agree - Fault
(Undertorque Detection
only active during Speed
Agree and drive output will

shut down on an OL3 fault).

8: UL3 at RUN - Fault
(Undertorque Detection is
always active and drive

output will shut down on an
OL3 fault).

0to8

4A1H




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during

Control Methods

VIt

\i
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

L6-02

Torque
Detection
Level 1

Torq Det 1
Lvl

Sets the Overtorque/
Undertorque detection level as
a percentage of drive rated
current or torque for Torque
Detection 1. Current detection
for A1-02 =0 or 1. Torque
detection for A1-02 =2 or 3.

to
300

150%

4A2H

L6-03

Torque
detection
time 1

Torq Det 1
Time

Sets the length of time an
Overtorque/Undertorque
condition must exist before
Torque Detection 1 is
recognized by the drive.

0.0
to
10.0

0.1sec

4A3H

L6-04

Torque
Detection
Selection 2

Torq Det 2
Sel

Determines the drive's response
to an Overtorque/Undertorque
condition. Overtorque and
Undertorque are determined by
the settings in parameters L6-
05 and L6-06. The multi-
function output settings "18"
and "19" in the H2-o00
parameter group are also active
if programmed.

0: Disabled

1: OL4 at Speed Agree - Alarm
(Overtorque Detection only
active during Speed Agree
and Operation continues after
detection).

2: OL4 at RUN - Alarm
(Overtorque Detection is
always active and operation
continues after detection).

3: OL4 at Speed Agree - Fault
(Overtorque Detection only
active during Speed Agree
and drive output will shut
down on an OL4 fault).

4: OL4 at RUN - Fault
(Overtorque Detection is
always active and drive
output will shut down on an
OL4 fault).

5: UL4 at Speed Agree - Alarm
(Undertorque Detection is
only active during Speed
Agree and operation
continues after detection).

6: UL4 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

7: UL4 at Speed Agree - Fault
(Undertorque Detection only
active during Speed Agree
and drive output will shut
down on an OL4 fault).

8: UL4 at RUN - Fault
(Undertorque Detection is
always active and drive
output will shut down on an
OL4 fault).

0to8

4A4H




User Parameter Tables

Name Control Methods
i Change 0 0
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L .
Number i Range | Settin : i 00p ux | Loop Register
Display Y 9| Operation | V/f e | Vector | Vectr | Vector 9
1 2
Torque Sets the Overtorque/
Detection | Undertorque detection level as
Level 2 a percentage of drive rated 0
L6-05 current or torque for Torque to 150% No A A A A A 4AS5H
Torq Det 2 Detection 2. Current detection 300
Lvl for A1-02 =0 or 1. Torque
detection for A1-02 =2 or 3.
Torque Sets the length of time an
D‘etectlon Overtorque/Undertorque 0.0
L6-06 | Time2 condition must exist before to 0.1sec | No A|A| A A A 4A6H
Torq Det 2 torque deAtection 2 isrecognized | 10.0
Time by the drive.

ETorque Limits: L7

User parameters for torque limits are shown in the following table.

Control Methods
Parameter o Setting | Factory | Cen%e Open Open | MODBUS
Number | Name Description Range | Seting | ;279 | v/ Vz,g] Loop | FIux | Loop | - Register
1 2
Forward
Torque 0
L7-01 | Limit to [200% | No [No|No| A | A | A | 4A7TH
Torq Limit 300
Fwd
Reverse L
Torque Sets the torque limit value as a 0 5
Limit percentage of the motor rated torque. . e
L7-02 Four individual quadrants can be set. fo 200% No No | No | A A A 4A8H
Torq Limit 300
Rev Output torque
Positive torque
Forward L7-01
Regenerative No. of
motor
Torque Reverse g, rotations| 0
L7-03 | Limit T Fomwoa | 0 | 200% | No |[No|No| A | A | A | 4A%H
300
Torq Lmt
Fwd Rgn Negative torque
Reverse
Regenerative
Torque 0
L7-04 | Limit to 200% No No|[No| A A A 4AAH
300
Torq Lmt
Rev Rgn
Torque
Limit
Iqtegral Sets the torque limit value as a per- 5
L7-06 | Time centage of the motor rated torque. Four to 200ms | No No|[No| A No | No 4ACH
Constant | i dividual quadrants can be set. 10000
Torq Det 2
Time




Control Methods

T i n n
Nember | Name Description SR?ESS Seting | 4G v |t U5 | e | 1 NIIRZ;EtLérS
PG Vector | Vector | Vector
1 2
Torque Selects the method of torque limit
Limit controls during accel/decel
Control 0: Proportional Controls (uses integral
Method controls at fixed speeds).
Selection | 1: Integral Controls
During Adjustment is not normally
Accel/ required. With applications that
L7-07 | Decel require torque limits during Otol 0 No No [ No| A No | No 4C9H
accel/decel, integral controls (setting
value = 1) are used when torque
controls take precedence. When
Torq Lmt torque limit is applied to the motor,
Sel

accel/decel time may increase and
motor speed may not run at the
indicated speed reference.




EHardware Protection: L8

User parameters for hardware protection functions are shown in the following table.

User Parameter Tables

Name Control Methods
i Change Open Open
Parameter P Setting | Factory . P P! MODBUS
Number |  Djsplay Description Range | Setting Cdunng VI \,Z,g] \';g;gr \23;; \|73§5r Register
1 2
Internal Selects the DB protection
Dynamic only when using 3% duty
Braking cycle heatsink mount
Resistor Yaskawa braking resistor.
L8-01 | Protection This parameter does not Otol 0 No Al A A A A 4ADH
Selection enable or disable the DB
function of the drive.
DB Resistor | 0: Not Provided
Prot 1: Provided
Overheat When the cooling fin
50
Alarm Level | temperature exceeds the value to 95 °C
L8-02 set in this parameter, an 130 o No A | A A A A 4AEH
OH Pre- Overheat Alarm (OH) will ]
Alarm Lvl oceur.
Overheat Selects the drive operation
Pre-Alarm upon an OH pre-alarm
Operation detection.
L8-03 | Selection 0: Ramp to Stop 0to3 3 No A | A A A A 4AFH
1: Coast to Stop
OH Pre- 2: Fast-Stop
Alarm Sel 3: Alarm Only
Input Phase Selects the detection of input
Loss current phase loss, power
Protection supply voltage imbalance, or
L8-05 | Selection main circuit electrostatic 0to 1 0 No A | A A A A 4B1H
capacitor deterioration.
Ph Loss In 0: Disabled
Sel 1: Enabled
Output Phase | Selects the detection method
Loss for output phase loss.
Protection When applied motor capacity
is too small for drive capacity,
output phase loss may be
1L8-07 detected inadvertently. In this | 0 to 2 0 No A | A A A A 4B3H
Ph Loss Out | case, set to 0.
Sel 0: Disabled
1: Single Phase Loss
Detection
2: 2/3-phase Loss Detection
Output
Ground Fault | Enables and disables the
Detection drive's output ground fault
L8-09 | selection detection. 0tol 1 No A A A A A 4B5SH
0: Disabled
Ground Fault | . Epabled
Sel




Name

Control Methods

" Change 0| O
Parameter ‘g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L .
Number i Range | Settin : i 00p ux | LOop Register
Display g 9 | operation | V/f W | Vector | Vectr | Vector 9
1 2
Heatsink Controls the heatsink
Cooling Fan cooling fan operation.
Operation 0: Fan On-Run Mode - Fan
Selection will operate only when the
drive is running and for
L8-10 L8-11 seconds after RUN Otol 0 No Al A A A A 4B6H
Fan On/Off is removed.
Sel 1: Fan always on - Cooling
fan operates whenever the
drive is powered up.
Heatsink
80011115 Fan | Tpig parameter sets the delay 0
peration time for the cooling fan turn
L8-11 | Delay Time | ofr afier the run command is o 60sec No ApAal A A A 4B7H
300
Fan Delay removed when L8-10 = 0.
Time
Ambient When the drive is installed in
Temp CTature | 4 ambient temperature 45
L8-12 | Setting exceeding its rating, the drive |  to 45°C | No |A| A | A | A ]| A 4B8H
Ambient overload (OL2) protection 60
Temp level is adjusted.
OL2 This parameter assists in
Characteristic | protecting the output
Selection at transistors from overheating
Low Speeds when output current is high
L8-15 and output frequency is low | ) | No |AlA|l A|A]|aA 4BBH
(6Hz and less).
OL2 Sel @ 0: Disabled - L8-16 and
L-Spd L8-17 are disabled.
1: Enabled - L8-16 and
L8-17 are active.
Soft CLA Enables and disables the
Selection software current limit
L8-18 function. Consult the factory |, 1 No |A|A| A | A]| A 4BFH
before disabling.
Soft CLA Sel 0: Disabled
1: Enabled
Neutral point | Enable or disable neutral
voltage con- | point voltage control for the
L8.22 trol selection | 400 V Class.
*_7 Usually, there is no need to Oorl 1 No A | A A A A 4C3H
change this setting.
Ven Ctrl Sel 0: Disabled
1: Enabled
OHI detec-
;ion of , 0: Disabled (FAN minor
18-32 |Inverter’s fault detection)
*3 cooling fan 1: Enabled (OH1 major fault Oorl ! No A A A A A 4E2H
OHI Detect detection)
Sel




User Parameter Tables

Name Control Methods
i Change 0 0
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L :
Number i Range | Settin : i 00p ux | Loop Register
Display Y 9| Operation | V/f e | Vector | Vectr | Vector 9
1 2
Carrier 0: Disabled (No carrier
838 freque.ncy frequency reduction.) |
o | reduction 1: Enabled (Carrier Oorl | No | A|A| A | No | No | 4EFH
selection frequency is reduced
Prtct@L-Spd accordingly.)
Reduced
carrier 0,410 |50 k1
- i - ’ . z
L8-39 | frequency Sets the reduced carrier fre 0 s No Ala A No | No AFOH
*4 quency. N
L-Spd 6
Carrier F
Current alarm | Allows or restricts an alarm
from being triggered when
L8-41 the relative output current
*:‘ HC Alarm rises above 150%. Oorl 0 No A A A A A 4F2H
Sel 0: Disabled.
1: Enabled (alarm will be
output).

* % %

*

. The setting range depends on the setting of L8-32.

L8-32=1:50°C to 130°C
L8-32=0:50°C to 104°C

Factory settings will vary based on drive capacity.

Applicable for G7-Series Inverters with software versions PRG 1039 and later

2.
3. Applicable for G7-Series Inverters with software versions PRG 1038 and later.
4.
5.

If a current exceeding 110% of the Inverter rated current flows through the unit, the carrier frequency will automatically decrease and electromagnetic
noise will occur.

6. The lower limits are 0.4 kHz for V/f control and 1.0 kHz for flux vector control. The upper limit is the same value as that of the factory setting for L8-

39.

7. Applicable for G7-Series Inverters with software versions PRG 1043 and later.




@ n: Special Adjustments

The following settings are made with the special adjustments parameters (n parameters): Hunting prevention
and speed feedback detection control.

EHunting Prevention Function: n1

User parameters for hunting prevention are shown in the following table.

Name Control Methods
. Change [e) [®)
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin : ; oop | Flux | Loop | Register
Display & 9| Operation | V/f Mgg] Vector | Vecor | Vector 9
1 2
Hunting If the motor vibrates while
Prevention lightly loaded, hunting
n1-01 Selection p‘reverlltlon may reduce the 0to 1 | No Al al No | No | No SR0H
vibration.
Hunt Prev 0: Disabled
Select 1: Enabled
Hunting Sets the gain for the Hunting
Prevention Prevention Function.
Gain Setting - If the motor vibrates while
lightly loaded and n1-01=1,
increase the gain by 0.1 0.00
nl-02 until vibration ceases. to 1.00 No A | A | No | No | No S81H
Hunt Prev 2.50
Gain - If the motor stalls while
nl-01=1, decrease the gain
by 0.1 until the stalling
ceases.
Hunting-pre-
vention ime | gt the hunting-prevention 0t | 10
nl-03 *1 | constant primary delay time in units of 500 *;ns No A | A | No | No | No 582H
Hunt Prev ms.
Time

* 1. Applicable for G7-Series Inverters with software version PRG 1034 and later.
* 2. The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
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B Speed Feedback Protection Control Functions: n2

User parameters for speed feedback protection control functions are shown in the following table.

Name Control Methods
. Change [®) [®)
Parameter g Setting | Factory . pen pen | MODBUS
Description ) during VI :
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operation | V/f Vgg] Vector | Vector | Vector 9
1 2
Speed Sets the internal speed
Feedback feedback detection control
Detection gain in the automatic
Control frequency regulator (AFR).
(AFR) Gain | Normally, there is no need to
change this setting. Adjust
this parameter as follows: 0.00
n2-01 P . . to 1.00 No No | No A No | No 584H
- If hunting occurs, increase
10.00
the set value.
AFR Gain - If response is low, decrease
the set value.
Adjust the setting by 0.05
units at a time, while
checking the response.
Speed
Feedback
Detection Sets the time constant to 0
n2-02 | Control control the rate of change in | | 5000 | No | No | No | A | No | No | sssH
(AFR) Time the speed feedback detection 2000
Constant control.
AFR Time
Speed
Feedback
Detection Sets the time constant to 0
n2-03 | Control ) control the amount of change to 750ms | No |[No|[No| A | No | No | 586H
(AFR) Time | i1 the speed at low speed. 2000 5
Constant 2
I
AFR Time 2

BHigh-slip Braking: n3

User parameters for high-slip braking are shown in the following table.

Name Control Methods
. Change O [e)
Parameter g Setting | Factory . pen pen | MODBUS
Description ; during VI Flux | L :
Number i Range | Settin - : 00p ux | Loop Register
Display 9 9| Operaton | V/f Vg,'g Vector | Vector | Vector 9
1 2

High Slip Sets how aggressively the

Braking drive decreases the output

Deceleration | frequency as it stops the

Frequency motor using high slip braking o

n3-01 Width (HSB). If Overvoltage (OV) 11020 5% No A | A | No | No | No 588H

faults occur during HSB, this

HSB Down | parameter may need to be

Freq increased.

High Slip Sets the maximum current to

Braking be drawn during an HSB stop.

Current Limit | Higher n3-02 settings will 100

n3-02 shorten motor stopping times to 150% No A | A | No | No | No 589H

but cause increased motor 200

HSB Current current, and therefore
increased motor heating.




Name Control Methods
i Change ¢) [¢)
Parameter - Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L ;
Number i Range | Settin : f 00p ux | Loop Register
Display 9 9| Operaton | V/f MF’,'g] Vector | Vector | Vector 9
1 2
High Slip Sets the amount of time the
Braking drive will dwell at E1-09
Dwell Time | (Minimum Frequency) at the
at Stop end of deceleration. If this 0.0
n3-03 time is set too low, the to 1.0sec No A A No No No 58AH
machine inertia can cause the 10.0
H_SB Dwell | motor to rotate slightly after
Time the HSB stop is complete and
the drive output is shut off.
High Slip Sets the time required for an
Braking HSB overload fault (OL7) to
Overload occur when the drive output 30
n3-04 | Time frequency does not change for to 40sec No A | A | No | No | No S8BH
some reason during an HSB 1200
H_SB OL stop. Normally this does not
Time need to be adjusted.
ESpeed Estimation: n4
User parameters for speed estimation are shown in the following table.
Name Control Methods
; Change 0 [§)
Parameter g Setting | Factory . pen pen | MODBUS
Description . during VIE || .
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9| Operation | V/f V;'g Vector | Vector | Vector 9
1 2
Observer 0.030
Integral Time | Set the integral time of the 0.000 ms
n4-07 speed estimator for PI to No No | No | No | No A 5S9AH
SPD EST I control. 9.999 | 0.030
Time ms
Observer
Prqportional Set the proportional gain of 0
n4-08 | Cain the speed estimator for PI to 15 No |[No|No| No | No | A 59BH
SPD EST P control. 1000
GAIN
High-speed
Observer Sets the P-gain on the hi-
Proportional speed side of the Observer (PI 0.0
n4-10 | Gain Controls). Operates at the to 15 No No | No | No | No A 59DH
- same proportional gain as 1000.0
OBS Gain H- | n4-07 when set to zero.
SPD
Observer
Switching Sets the switching frequency 40
n4-11 | Frequency for the high and low speed to 70Hz No No | No | No | No A S9EH
Speed Observer. 70
Change F
Lo-Speed + | Use a large setting if load
Regen tolerance needs to be
Stability increased during low-speed
Coefficient regeneration. If the setting is 00
n4-15 2 : & to | 03 | No [No|No| No |No| A | 35A2H
too high, then torque 3.0
PH Comp command monitor and the ’
L Gafin actual torque system will be
weakened.
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Name Control Methods
" Change [®) [9)
Parameter P Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L :
Number i Range | Settin - f 00p ux | Loop Register
Display 9 9 | Operation | V/f MF/,'g] Vecor | Vector | Vector 9
1 2
Torque
Adjustment
i Sets the torque adjustment 0.0
n4-17 | Gain ) due aq to 10 | No [No|[No| No | No | A SA4H
gain for low-speed power. 0
TRQ adjust 5.
gain
Gain for
Feeder Sets the gain for the feeder 0.90
n4-18 | Resistance | rogisance in the speed to 1.00 No |No|No| No | No | A 5A5H
Adjustment | ogrimator. 130
Feeder R gain
Observer
Switching Sets the frequency at which 20
na-2g | Frequency 2 | the Observer switches © | 'S0Hz | No |No|No| No | No| A | 5AFH
between high and low speeds 70
Speed during deceleration. Hz
Change F 2
Torque Slowly increase the setting
Adjustment | value when load tolerance
Gain 2 rises at low speeds. If set too 0.00
n4-29 high, the load tolerance will to 0.10 No No [ No | No | No A 5B4H
TRQ adjust be reduced. 0.40
gain2 Note: Adjustment is not
normally required.
Low Speed + | Set to a larger value to
Regen stabilize the motor when
Stability running at extremely low
Coefficient 2 | speeds and/or regen. When 0.00
n4-30 the setting is increased, the to 1.00 No No | No | No | No A SB5H
motor will accelerate as the 10.00
LowSpd Rgn | regen load increases. When
Coef2 tuning, adjust in units as large
as 0.2.
Observer
Gain Set the lower limit of the P- 0.0
Modulation | gain modulation frequency on t'o
n4-32 | Frequenc the low-speed side of the 5.0Hz No No | No | No | No A SB7H
ey . 60.0
Observer (PI Controls) in H
SpdEst Gain | Hertz. Z
Frql
Observer
Gain Set the upper limit of the 0.0
Modulation | P-gain modulation frequency t'o
n4-33 | Frequency 2 | on the low-speed side of the 20.0Hz No No | No | No | No A SBSH
ey . 60.0
Observer (PI Controls) in H
SpdEst Gain | Hertz. Z
Frq2
Observer
Gain
Sets the percentage of
Modulation : 50.0
n4-34 | Rate modulation allowed for to [100.0%| No [No|No| No | No | A SBOH
P-gain on the low-speed side
100.0%
SpdEst Gain of the Observer (PI Controls).
Rate
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Name

Control Methods

i Change Open Open
Parameter g Setting | Factory . p p MODBUS
Number |  Djsplay Description Range | Setting Odunng VI \,Zlg] \';gg‘gr \2;’; bgc?gr Register
1 2
U1-48 Gain | Setting this parameter to a
Reduction low value can improve
Coefficient operation when acceleration 0.50
n4-35 during low speeds or to 1 No |[No|No| No | No | A | 5BAH
regeneration needs to be
Ul-48 suppress. Be sure to keep this 150
Reduce Gain setting high enough to avoid
causing a CF error.
Flux Level at | Set this parameter to a small
Low value if the torque value is
Frequency relatively high compared to 50
n4-39 the actual load that has been to 90% No No | No | No | No A SBEH
Flux Lvl set. Used during low speed 150%
@LowFrq operation. (The magnitude of
the rated flux level as 100% )
Current Reduce this setting if the
Stability motor oscillates when
Coefficient at | stopped with torque reference | 0.01
n4-40 | Low Speed at zero. Do not adjust this to 0.5 No No | No | No | No A SBFH
setting more than is 1.00
I Stabilize necessary, verify the results
Gain as changes are made.
Speed Adjust this parameter to
Estimation improve accuracy of speed
Compensation | estimation under these
Gain conditions.
1. Drive in torque control
mode.
2. Speed control is set to
ds-07.
3. Set b1-10=0
4. Mé?.ke the f(.)llowmg 0.00
nd-43 adjustment: to 0 No |No|No| No | No| A 5C2H
Increase the value 200
SpdEst Comp when attempting to ’
Gain estimate the speed of
the motor.
Caution: The motor may have
difficulty stopping
with small friction
loads. (even if the
torque reference is
set to zero).
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HBFeed Forward: n5

User parameters for the feed forward control are shown in the following table.

Name Control Methods
; Change 0 0
Parameter P Setting | Factory . pen pen | MODBUS
Description ) during VI ;
Number i Range | Settin : ; oop | Flux | Loop | Register
Display Y 9| Operation | V/f Vgg‘] Vector | Vector | Vector 9
1 2
Feed Forward
Control Selects the feed forward
] Selection controls. 0

n5-01 0: Disabled Oorl “ No No | No | No A A 5BOH
Feedfoward 1: Enabled
Sel
Motor Sets the time required to
Acceleration | accelerate the motor at the
Time rated torque (T100) to the 0.000 0.178

n5-02 4 to |85 ] No |No|No| No | A | A | sBIH

rated speed (Nr). | *2

Motor Accel | 1. (GO*2)/4 0.000
Time P: Motor rated output
Feedfoward | Sets the proportional gain for
Gain feed forward controls. 0.00

n5-03 Response to the speed to 1.0 No No | No | No A A 5SB2H
Feédfoward reference will increase as the | 100.00
Gain setting of n5-03 is increased.

* 1. Initial values differ based on the control mode (when operating in Vector Mode w/PG, the initial value is set to zero (disabled), and in Vector 2 wo/PG
the initial value is 1, or "enabled").
* 2. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
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® Digital Operator Parameters: o

The following settings are made with the Digital Operator parameters (o parameters): Multi-function
selections and the copy function.Monitor Select: ol

User parameters for Digital Operator Displays are shown in the following table.

Name Control Methods
f Change Open Open
Parameter o Setting | Factory . p P! MODBUS
Number | Display Description Range | Setting Cdunng i \,Z,g] \I;g:tgr \/Felcli;- \I;gdogr Register
1 2
User Momtor Selects which monitor will be | 4 o 48
01-01 Selection displayed in the operation 6 Yes Al A A A A S00H
User Monitor | Menu upon power-up when 4t0 99
Sel 01-02 =4.
User Monitor | Selects which monitor will
Selection be displayed upon power-up.
After 1: Frequency Reference
Power-Up (U1-01)
01-02 2: Output Frequency 1to4 1 Yes Al A A A A 501H
(U1-02)
Power-On 3: Output Current (U1-03)
Monitor 4: User Monitor
(set by 01-01)
Digital Sets the units of the
Operator Frequency References (d1-01
Display to d1-17), the Frequency
Selection Reference Monitors
(U1-01, U1-02, U1-05), and
the Modbus communication
frequency reference.
0: Hz
l: % (100% = E1-04)
2 RPM (Enter the
to number of motor
39:  poles).
0
01-03 40 User display. to 0 No A A A A A 502H
to Set the number 39999
Display 39999:desired at maximum
Scaling output frequency. 4
digit number. Number
of digits from the right
of the decimal point.
Example 1: 01-03 = 12000,
will result in frequency
reference from 0.0 to 200.0
(200.0 = Fmax).
Example 2: 01-03 =21234,
will result in frequency
reference from 0.00 to 12.34
(12.34 = Fmax).
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Name Control Methods
" Change [¢) O
Parameter ot Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L :
Number i Range | Settin : i 00p ux | Loop | Register
Display g 9| Operaton | V/f \g'g] Vector | Vector | Vector 9
1 2
Setting unit
for frequency | Sets the setting units related
parameters to V/F pattern frequency
lated parameters
0l-04 |relatedto V/F | T¢ Oorl | 0 No [No|No| No | A | A | 503H
characteristics | (E1-04,-06, -09, -11)
0: Hertz
V/f Display 1: RPM
Unit
LCD Sets the contrast of the
Brightness Digital Operator LCD. A
01-05 | Adjustment setting of "1" is the lightest 0to5 3 Yes A A A A A 504H
contrast and a setting of "5"
LCD Contrast | s the darkest contrast.

B Multi-function Selections: 02

User parameters for Digital Operator key functions are shown in the following table.

Name Control Methods
Parameter o Setting | Factory | C12n%e Open Open | MODBUS
Number |  Djsplay Description Rangg Setting Cdunng VI V?,/,{L \I;gcotgr \2;’; \|7§§5r Register
PG 1 2
Local/
Remote Key | Determines if the Digital
Function Operator Local/Remote key
02-01 | Selection is functional. Otol 1 No Al A A A A 505H
0: Disabled
Local/ 1: Enabled
Remote Key
STOP Key Determines if the STOP key o
Function on the Digital Operator will I
Selection stop the drive when drive is
02-02 operating from external 0to 1 No |A|A| A | A | A | 506H
terminals or serial
Oper STOP communication.
Key 0: Disabled
1: Enabled
User Allows storing of parameter
Parameter settings as a User
Default Value | Initialization
Selection.
0: No Change
1: Set Defaults - Saves
current parameter

settings as user

02-03 initialization'. A1-03 now 0102 0 No A A A A A 5071

allows selecting <1110> for

User Defaults user initialization and
returns 02-03 to zero.

2: Clear All - Clears the
currently saved user
initialization. A1-03 no
longer allows selecting
<1110> and returns 02-03
to zero.
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Name

Control Methods

i Change Open Open
Parameter g Setting | Factory . p p MODBUS
Number |  Display Description Range | Setting Odunng VI \,Zlg] \';gg‘gr \2;’; bgc?gr Register
1 2
Drive/kVA Sets the kVA of the drive.
Selection Enter the number based on
drive model number. Use the
last four digits of the model 0
02-04 number. CIMR-G7Uxxxx. 4 g No | A|A| A | A | A | 508H
Drive Model | This parameter only needs to %1
# be set when installing a new
control board. Do not change
for any other reason. Refer to
Table B.1.
Frequency Determines if the Data/Enter
Reference key must be used to input a
Setting frequency reference from the
Method Digital Operator.
Selection 0: Disabled - Data/Enter key
must be pressed to enter a
frequency reference.
02:03 1: Enabled - Data/Enter key is Otol 0 No Al A A A A S09H
not required. The frequency
Operator reference is adjusted by the
M.O.P. up and down arrow keys on
the Digital Operator
without having to press the
data/enter key.
Operation Determines if the drive will
Selection stop when the Digital
when Digital | Operator is removed when in
Operator is LOCAL mode or b1-02=0.
Disconnected | 0: Disabled - The drive will
02-06 not stop when the Digital | 0to 1 0 No Al A A A A S0AH
Operator is removed.
Oper 1: Enabled - The drive will
Detection fault (OPR) and coast to
stop when the Digital
Operator is removed.
Cumulative
O.peration. Sets the initial value of the 0
02-07 | Time Setting | oanqed operation timer to 0 hr No A|A| A A A 50BH
Elapsed Time Ul-13. 65535
Set
Cumulative Sets how time is
Operation accumulated for the elapsed
Time operation timer U1-13.
Selection 0: Power-On Time - Time
02-08 accumulates when the O0to 1 0 No A | A A A A 50CH
drive is powered.
Elapsed Time | 1: Running Time - Time
Run accumulates only when
the drive is running.
Cumulative
Cooling Fan
Operation Sets the initial value of the 0
02-10 | Time Setting | heatsink fan operation time to 0 hr No A | A A A A S0EH
monitor U1-40. 65535
Fan ON Time
Set
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Name Control Methods
" Change [®) [9)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description : during L 4
Number i Range | Settin : ; oop | Flux | Loop | Register
Display Y 9| Operation | V/f e | Vector | Vectr | Vector 9
1 2
Fault Trace/ Clears the fault memory
Fault History | contained in the U2 and U3
Clear monitors.
02-12 | Function 0: Disabled - no effect Oto1 0 No A A A A A 510H
1: Enabled - resets U2 and
Fqult Trace U3 monitors, and returns
Init 02-12 to zero.
kWh User Used to reset the kilowatt-
Monitor hour monitor U1-29 to zero.
Initialization | 0: Disabled - no change
0214 1: Enabled - Resets U1-29 to Otol 0 No ALA A A A S12H
kWH zero and returns 02-14 to
MonitorClear Zero.
Capacitor Allows the user to set the
maintenance | maintenance time for the
218 setting electrolytic capacitors (U1- 0to
o *'2 61). The user can reset the 150 0% No A | A A A A 5S1DH
C Mainte- accumulated operation time
nanceSet bagk to zero, or to some other
desired value.
* 1. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
* 2. Applicable for G7-Series Inverters with software versions PRG 1039 and later.
B Copy Function: 03
User parameters for the copy function are shown in the following table.
Name Control Methods
. Change O O
Parameter it Setting | Factory : 5 | PPen pen | MODBUS
Description : during VI L ; 5
Number i Range | Settin : : oop | Flux | Loop Register
Display g 9 | Operation | V/f Vl\:’,g] Vector | Vector | Vector 9 —.
1 2
Copy This parameter controls the
Function copying of parameters to and
Selection from the Digital Operator.
0: COPY SELECT (no
function)
1: INV --=> OP READ - All
parameters are copied
from the drive to the
Digital Operator.
2: OP --> INV WRITE - All
parameters are copied
from the Digital Operator
to the drive.
03-01 3: OP<_>INV VERIFY - 0to3 0 No Al A A A A S1SH
COPY‘ Parameter settings in the
Function Sel drive are compared to
those in the Digital
Operator.
Note:When using the copy
function, the drive
model number (02-04),
software number
(U1-14), and control
method (A1-02) must
match or an error will
occur.
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Name Control Methods
i Change ¢) [¢)
Parameter P Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L ;
Number i Range | Settin : f 00p ux | Loop Register
Display 9 9 | Operation | V/f MF’,'g] Vector | Vector | Vector 9
1 2
Copy Enables and disables the
Allowed Digital Operator copy
Selection functions.
03-02 0: Disabled - No Digital Otol | © No |A|A] a|laAala 516H
Operator copy functions
Copy are allowed.
Allowable 1: Enabled - Copying
allowed.
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€ T: Motor Autotuning

The following settings are made with the motor autotuning parameters (T parameters): Settings for autotuning.

Name Control Methods
. Change [®) [®)
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin : ; oop | Flux | Loop | Register
. Display Y "9 | Operation | V1 Vé'g] Vector | Vecor | Vector g
1 2
Motor Selects which set of motor
Selection 1/2 | parameters are to be used
and set during Auto-Tuning.
If Motor 2 selection
T1-00 (H1-xx=16) is not selected, 1to2 1 No Yes | Yes | Yes | Yes | Yes 700H
Select Motor | this parameter will not be
displayed.
1: 1st Motor - E1 to E2
2: 2nd Motor - E3 to E4
Auto-Tuning | Selects the Auto-Tuning
Mode mode.
Selection 0: Rotational Auto-Tuning
(A1-02 =2 or 3)
1: Stationary Auto-Tuning
(A1-02 =2 or 3)
2: Terminal resistance only,
T1-01 (stationary) Auto-Tuning | 0 i(l) 2 0 No | Yes|Yes| Yes | Yes | Yes 701H
Tuning Mode (A1-02 - 0,1,2,0r3)
Sel 3: Auto-tuning for the
amount of On-Delay
Compensation (open loop
vector 2 and flux vector
modes are enabled). *6
4: Stationary autotuning 2
Motor Rated | Sets the motor rated power in
Power kilowatts (kW).
Note: If motor power is
iven in horsepower 0-00 0.40
T1-02 B ink P b ’ to k No Yes | Yes | Yes | Yes | Yes 702H
Mitr Rated power in W.can e 650.00 W
Power calculated using the
following formula:
kW =Hp X 0.746
Motor Rated 0
T1-03 | Yoltage Sets the motor rated voltage |~ to | 2000V | o | No | No | Yes | Yes | Yes | 703H
in Volts (V). 255.0 *2
Rated Voltage *)
Motor Rated 0.32
T1-04 Current Sets the motor rated current in to 1.90 A No Yes | Yes | Ves | Yes | Yes 704H
Amperes (A). 6.40 *3
Rated Current 4
Motor Base 0
Frequency
T1-05 Sets thfe base frequency of the to 60.00H No No | No | Yes | Yes | Yes 705H
Rated motor in Hertz (Hz). 400.0 z
Frequency *5
Number of
Motor Poles | gets the number of motor 2 to 48
T1-06 4 poles No No | No | Yes | Yes | Yes 706H
Number of | Poles: poles
Poles
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Name

Control Methods

i Change ¢) [¢)
Parameter - Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L ;
Number i Range | Settin : f 00p ux | Loop | Register
Display 9 9| Operaton | V/f MF’,g] Vector | Vector | Vector 9
1 2
Motor Base | Gets the base speed of the 0 1750
T1-07 |Speed motor in revolutions per to . No | No | No | Yes | Yes | Yes 707H
. min
Rated Speed minute (RPM). 24000
Number of Sets the number of pulses per
PG Pulses revolution (PPR) for the 0
T1-08 encoder (pulse generator) to 600 No No | Yes| No | Yes | No 708H
PG Pulses/ being used without any 60000
Rev multiplication factor.
Motor no- Set the current value recorded
load current | in the motor’s test results for 0.00
T1-09 a motor without a load. . Sow | 129 | No | No | No | Yes | Yes | Yes | 709H
No-Load isplayed only when Station- | 1.89
C t ary autotuning 2 is selected
urren (T1-01 = 4).

* % % % %

*

O 00 9 N L B W N =

. Set T1-02 and T1-04 when 2 is set for T1-01. Only set value 2 is possible for V/f control or V/f control with PG.
. Setting value for 208-240Vac. Double the value when working with 380-480Vac drives.
. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
. Setting range is 10% to 200% of the drive's rated output current (values given here are for 208-240Vac, 0.4kW).
. The upper setting limit will be 150.0Hz when C6-01 is set to 0.

. Use this type of auto-tuning only if having problems with precision when tuning.
. Applicable for G7-Series Inverters with software versions PRG 1039 and later.

. The setting range depends on the Inverter capacity. The value for a 208-240Vac 0.4 kW Inverter is given. The upper limit depends on the setting of E2-01.
. Applicable for G7-Series Inverters with software versions PRG 1039 and later.
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€ U: Monitor Parameters
The following settings are made with the monitor parameters (U parameters): Setting parameters for monitor-

ing in drive mode.

B Status Monitor Parameters: U1

The parameters used for monitoring status are listed in the following table.

Name . Control Methods
Output Signal Level Min Ooon Soon
Parameter| Description During Multi-Function - VIO bk | Loan | MODBUS
Number |  Djsplay Unit | v/ | with P P | Register
Analog Output PG Ve?nr Vector Ve;:tor
Frequency Frequency reference
Reference (speed command) monitor
when in REMOTE mode, 10V: Maximum Frequen 0.01
Ul1-01 frequency reference (speed .'bla f ul 0 e}tjue:{}(; Hz Al A A A A 40H
Frequency | command) setting location (possible for -10V thru +10V) | -, 1
Ref when in local mode or
b1-01=0.
Output . 0.01
) Frequency 10V: Maximum Frequency H
U1-02 Output frequency. (possible for -10V thru +10V) *Z Al A A A A 41H
Output Freq 1
Output
Current 10V: Drive Rated Output Current 01A
U1-03 Output current (output of absolute value of "« A A A A A 42H
Output 0V thru +10V possible) 2
Current
Control Control method set in S
Method A1-02. I
0 = V/F without PG
U1-04 1 = V/F with PG No output possible. - Al A A A A 43H
Control 2 = Open Loop Vector
Method 3 = Flux Vector
4 = Open Loop Vector 2
Motor Speed 10V: Maxi F 0.01
U1-05 Motor speed feedback  VAXIIOT Trequency Hz | No | A A A A 44H
Motor Speed (possible for -10V thru +10V) *
Output
Voltage .
U1-06 Output voltage 10V: AC200V (AC400V) 0.1V| A | A A A A 45H
Output (output of OV thru +10V)
Voltage
DC bus
Voltage .
u1-07 DC Bus Voltage 10V: DC400V (DCBOOV) IV | A| A A A A 46H
DC Bus (output of OV thru +10V)
Voltage
(P?Utp ut 10V: Drive Capacity in kW
ower s
U1-08 Output power (Largest Application Motor | 0.1 ]l n 4 | 8 47H
Output Capacity) kW
KWatts (possible for -10V thru +10V)
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Control Methods

Name .
b Output Signal Level Min Smen ool MODBUS
arameter T . . . .
Number | Displa Description During Multi-Function Uit | v V\V/I{L Loop | Flux | Loop | Register
play Analog Output G | Vector | Vedor | Vector
1 2

Torque

Reference .
U1-09 Torque reference 10V: .I;/Ilot;)r R?ted "l}“lorquclz 0.1% | No | No A A A 48H

Torque (possible for -10V thru +10V)

Reference

11 kW

and larger.)

* 1. The unit is set in 01-03 (frequency units of reference setting and monitor).
* 2. The unit differs according to the Inverter capacity. (The unit is 0.01 A for an Inverter capacity of 0.4 to 7.5 kW, and 0.1 A for an Inverter capacity of

Name

Parameter
Number

Display

Description

Output Signal Level
During Multi-Function
Analog Output

Min.
Unit

Control Methods

Open
Loop | Flux | Loop
Vector | Vector | Vector
1 2

Vi Open

VIf | with
PG

MODBUS
Register

Status

Input Terminal

Input terminal status.
U1-10= 00000000

Ul-10

Input Term Sts

(S2) is ON.

1: Multi input 1

(S3) is ON.

1: Multi input 2

(S4)is ON.
t——1: Multi input 3

(S5) is ON.
———1: Multi input 4
(S6) is ON.
1: Multi input 5
(S7) is ON.
1:Multi input 6
(S8) is ON.

—1: FWD command
(S1)is ON.

1: REV command

No output possible.

49H

Output

Terminal Status

Output terminal status.

Ul-11

Output Term Sts

Ut-11= 00000000
|| “1: Multi-function

contact output 1
(M1-M2) is ON.

1: Multi-funtion
contact output 2
(P1)is ON.

1: Multi-funtion
contact output 3
(P2)is ON.

———1: Error output

——Not used (always 0).

(MA/AB-MC) is ON.

No output possible.

4AH




User Parameter Tables

Name . Control Methods
o Output Signal Level " oo Sren] MODBUS
arameter o ; A ; in. VI
Number Display Description During Multi-Function |} = Vi | with | Loop | Flux | Loop | Register
Analog Output pG | Vetor | Vector | Vector
1 2
Drive Operation | Input terminal status..
Status U1-12= 00000000
~1:Run
1: Zero speed
1: Reverse
1: Reset signal
Ul-12 input No output possible. - |AalA|l A | A| A | 4BH
Int Ctl Sts 1 1: Speed agree
1: Inverter
ready
———1: Minor fault
1: Major fault
Cumulative | ) |
Ul-13 | Operation Time | Total operating orpower-on | \p o oociple. AlAal|l A | A | A | 4cH
time of the drive. hr
Elapsed Time
Software i of the drive
Ul-14 | Number Last 5 digits of the drive's No output possible. - |alAa|l A A]| A | 4H
software number.
FLASH ID
Terminal Al . 10V: 100% (when input is
Ul-15 | Input Voltage | InPut "r"ltffe on Iirlrg‘\r,‘fil AL ov) 0.0% [A| A | A | A | A | 4EH
Term A1 Level as & petcentage 0 < (possible for -10V thru +10V)
Terminal A2 Displays the input current (or 10V: 100% (when input is
Ul-16 |Input Voltage | voltage) on Terminal A2,asa | 10V) 01% |A| A | A A | A 4FH
Term A2 Level | percentage of £10Vdc. (possible for -10V thru +10V)
Terminal A3 Input voltage on Terminal A3 10V: 100% (when input is
Ul-17 |Input Voltage aspa ercen%a o alovae . [10v) 01% | A| A | A | A | A | 05H
Term 16 Lovel P 8 : (possible for -10V thru +10V)
Motor
Secondary Current being used by the motor 10V: Motor Rated
Ul-1g | Cumrent(dg) | 7 T fr ol y) Secondary Current 01%|A| A | A | A | A SIH
Mot SEC P e - (possible for -10V thru +10V)
Current
Motor
Excitation 10V: Motor Rated
Ul-19 | Current (Id) Current being used by the motor | Secondary Current 0.1% N No A A A SO
for excitation (Id). (possible for -10V thru B I
Mot EXC
+10V)
Current
Output . " ( d
Frequency After | “fequency rererence (spee 10V: Maximum Frequency | 0.01
U1-20 | goft Start command) after the accel and (possible for-10V thru +10V) | Hz Al A A A A 53H
decel ramps and S-curve.
SFS Output
ASR Input Input error to the speed control
loop (ASR). 10V: Maximum Frequency | 0.01 | N
ut-21 ASR Input The maximum output frequency | (possible for -10V thru+10V) | % 0 A | No A A >4t
E1-04 corresponds to 100%.
ASR Output l(())lcl)tplg; fSr;){I)n the speed control 10V- Motor Rated oot |
Ul1-22 ASR O Th:motor r.ate d secondary Secondary Current u/ o A | No A A S5SH
utput ; _ + 0
current corresponds to 100%. (possible for -10V thru+10V)
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Name

Output Signal Level

Control Methods

Parameter Lt : . : Min. vii | Open Open | MODBUS
Number Display Description During Multi-Function | j v/ | with | Loop | Flux | Loop | Register
Analog Output G | Vector | Vedor | Vector
1 2
PI Feedback . 10V: Maximum Frequency
Ul-24 | Value Feedback signal level when PID | o\ le for 10V thru 0L Al Al A | Al A STH
control is used. %
PID Feedback +10V)
DI-16H2 Input | Reference value from a DI-
Status 16H2 Digital Reference Card.
Ul1-25 The value will be displayed in | No output possible. - Al A A A A 58H
DI-16 binary or BCD depending on
Reference user constant F3-01.
Output Voltage
Reference (Vq) Internal voltage reference for 10V:.AC200V (AC400) N
Ul1-26 motor secondary current (possible for -10V thru 0.1V o No A A A S9H
Voltage Ref control. +10V)
(Vo)
Output Voltage
Reference (Vd) Internal voltage reference for 10V: AC200V (AC400) N
Ul1-27 motor excitation current (possible for -10V thru 0.1V No A A A SAH
Voltage Ref control. +10V) °
(Vd)
CPU Number
U1-28 Control board hardware No output possible. - |lalAa| A | A]| A | sBH
CPU ID revision.
kWh Accumulated kilowatt-hours. )
Ul-29 | kWh Lower 4 No output possible. K%VH Al A A A A 5CH
dig
MWh Accumulated megawatt-hours.
The display is split into upper
digits and lower digits in the
following way.
O0000 O00.0 kwH
U1-30 | kwh Upper 5 A=l oD No output possible. MI;V A|lA| A | A]| A | sDH
dig Example: If the output power is
12345678.9 kWh, the display
will be as follows:
U1-29: 678.9 kWH
U1-30: 12345 MWH
Range: 0.0 to 32767999.9
ACR Output of 10V: 100%
U132 | qAxis Current control output value for (possible for -10V thru 0.1 | N No A A A SFH
the motor secondary current. % o
ACR(q) Output +10V)
ACR Output of | ue 10V: 100% .
U1-33 | dAxis Current control output value for | ol v 10V thru O AN ol A | A | A 60H
the motor excitation current. % o
ACR(d) Output +10V)
First Parameter
Causing an i
UL34 | opp 'l?grl?]r;c:;:{l lr:umber causing an ) Al A A A A 61H
OPE Detected )
No output possible.
Zero Servo )
Pulse Count Number of PG pulses times 4 N
Ul-35 for the movement range when 1 No | No A No 62H
Zeto Servo stopped at zero servo. ©
Pulse
PID Input 10V: Maximum Frequency
Input error to the PID regulator . 0.01
Ul-36 PID Input (PID Setpoint - PID Feedback). (possible for -10V thru % Al A A A A 63H

+10V)




User Parameter Tables

Name . Control Methods
o Output Signal Level " oo Sren] MODBUS
arameter o ; A i in. \Yii
Number . Description During Multi-Function |} = ih | Loop | Flux | Loop | Register
Display VIf | with
Analog Output pG | Vetor | Vector | Vector
1 2
PID Output Output of the PID regulatorasa | 10V: Maximum Frequency 0.01
uU1-37 percentage of maximum (possible for -10V thru [y Al A A A A 64H
PID Output frequency (E1-04). +10V) °
PID Setpoint i . i
U1-38 tp Setpoint of the PID regl.llator 10V: Maximum 0(.)01 Al A A A A 65H
PID Setpoint (PID reference + PID bias). Frequency %
Modbus Modbus serial communication
Communi- error codes.
cation Error | yy1.40=' 00000000
Code t1 : CRC error
1: Data length error
Not used (always 0).
U1-39 1: Parity No output possible. - |lA]l Al A A]| A 66H
error
. 1: Overrun
Transmit Err eror
1: Framing
error
—1: Timeout
Not used (always 0).
Heatsink
Cooling Fan | o ‘i
U1-40 | Operation Time | Fotal operating time ofthe | oy possible. Plalalalal Al esn
heatsink cooling fan. hr
FAN Elapsed
Time
Motor Flux
Calculation i
Ul-42 Monitors the caleulated motor 1),y \fonitor rated flux. | 0.1% | ™ | No | No | No | A | 69H
Values flux. o
Mot Flux EST
Motor Flux Shows 100% when the mot
Current rat:(\iv Secondoarv; cel?rrelftrrrrllzlfirtor 10V: Motor Rated N
Ul1-43 4 Secondary Current 0.1% No | No | No A 6AH
Compensa-tion | for motor flux current o
L . (OV to £10V)
Id Comp Value |compensation is active.
ASR Output
without Filter lOutpl(J/i grl(;r)n bth: :pc:ﬁd Zogn]t{rol 10V: Motor Rated oot | x
Ul-44 oop crore the Secondary Current . No | No A A 6BH
ASR Output w | primary delay filter (C5-06). (OV t0 £10V) % o
Fil 100% is displayed for rated
secondary current of the motor.
Sl [ v R PO N
Ul-45 P ' ° pray Secondary Current : No | No A A 6CH
rated secondary current of the % o
FF Cout Output | o600 (0V to +10V)
Stable speed for | Monitors the minimum speed
regeneration for which the speed will not 001 | N
Ul1-48 exceed the speed reference ina | 0.00 to 20.00 ﬁz o No | No | No A 6FH
StableSpd steady state during 100% load
@Regen

regeneration.
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Name

Output Signal Level

Control Methods

Parameter Lt : . : Min. vii | Open Open | MODBUS
Number Display Description During Multi-Function | j v/ | with | Loop | Flux | Loop | Register
Analog Output G | Vector | Vedor | Vector
1 2
CF Fault Error | Displays the code for a CF fault:
Code 00: No deceleration for 3sec
after reaching the stop
frequency.
01: Flux estimation fault.
02: Start status error.
04: Observer gain adjustment Setting Range N
U1-50 erTor. (0 thru FFFFFH) : o No | No | No A 71H
CF Error Code | (g Regeneration error at low
speeds.
10: Zero Speed error.
20: Rotational Direction Limit
ITOr.
80: Vector control status error
Electrolytic For maintenance purposes, this
capacitor main- | timer shows the amount of time
Ul-61 |tenance the electrol}./tlc capac1t.0rs have (Cannot be output.) 1% | al A A A A ICH
*3 - been operating. Capacitors
C Maintenance- | ghqyld be replaced when the
Fan monitor reaches 100%.
Cooling fan This monitor displays the
U1-63 maintenance amount of time the cooling fan
*_3 has been operating. Replace the | (Cannot be output.) 1% | A| A A A A 7EH
Maintenance cooling fan when the display
reads 100%.
Peak hold cur- | pigplays the peak value of the | 10V: Inverter rated output 0.01
_ rent : @ ” .
Ul* 83 current during run. “Peak Hold current N Al A A A A |7cFH
3 Current Peak- | refers to the moment that the (-10to 10 V absolute value “
Hold peak value is saved. output)
Output
frequency Disol he f '
. isplays the frequency value 0.01
U1-84 |during 10V: Max frequency
*3 peak hold When the output current reached 1010 10 V) Hz |A| A A A A | 7DOH
its peak value. *2
Freq@ I Peak-
Hold
Frequency ref- 4
erence source D1fsp1ays where the freqlllerTcy
Ul1-85 | gelection reference source currently 1s. B
*4 (Refer to page 5-95 for details (Cannot be output.) Al A A A A |7DAH
Reference on the setting.)
Source
Run
Command Dispéays where the lllun Com-
U1-86 | source selection | Mmand source currently is. 3
4 (Refer to page 5-95 for details (Cannot be output.) Al A A A A | 7DDH
Run on the setting.)
Cmd Source

*

*

1. The minimum unit differs depending on the Inverter capacity. (0.01 A for Inverter of 0.4 kW to 7.5 kW, and 0.1 A for Inverter of 11 kW or more)

2. The setting unit can be selected in 01-03.
3. Applicable for G7-Series Inverters with software versions PRG 1039 and later.
4. Applicable for G7-Series Inverters with software versions PRG 1041 and later.




User Parameter Tables

mDetails on U1-85 and U1-86 Settings

U1-85=Y-nn
Table 5.1 Frequency Reference Source

Y-nn Description
0-01 LED/LCD Digital Operator
1-01 Analog input terminal (A1 terminal)
1-02 Analog input terminal (A2 terminal)
1-03 Analog input terminal (A3 terminal)
2-02 to 2-17 Multi-step speed reference (d1-02 to d1-17)
3-01 MEMOBUS communications
4-01 Option board
5-01 Pulse reference input
6-01 CASE

U1-86 = Y-nn
Table 5.2 Run Command Source

Description
LED/LCD Digital Operator
1 Control circuit terminal (sequence input)
3 MEMOBUS communications
4 Option board
6 CASE 5
I
Table 5.3 Run Command Restrictions
nn Description
00 Not restricted.
01 Run Command turned ON while stopped in a programming mode.
02 Run Command turned ON after switching from LOCAL to REMOTE.
03 Waiting for MCON after the power supply was turned ON (UV1 or UV will flash after 10 seconds).
04 Restarting is prohibited after stopping.
05 Emergency stop (multi-function contact input or Digital Operator (LED/LCD))
06 Not used
07 Restarting is prohibited after coasting to stop with timer.
08 Baseblock because frequency reference is less than E1-09 (Minimum Output Frequency).
09 Waiting for ENTER command.
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EFault Trace: U2

User parameters for error tracing are shown in the following table.

Parameter
Number

Name

Display

Description

Output Signal
Level During
Multi-Function
Analog Output

Min.
Unit

Control Methods

Vit

\i
with
PG

Open

Loop

Vector
1

Flux
Vecior

Open

Loop

Vector
2

MODBUS
Register

U2-01

Current Fault

Current Fault

Description of current fault.

U2-02

Previous
Fault

Last Fault

Desscription of most recent fault.

U2-03

Frequency
Reference at
Previous
Fault

Frequency
Ref

Gives the frequency reference at
the most recent fault.

U2-04

Output
Frequency at
Previous
Fault

Output Freq

Shows the output frequency at
the most recent fault.

U2-05

Output
Current at
Previous
Fault

Output
Current

Gives the output current at the
most recent fault.

U2-06

Motor Speed
at Previous
Fault

Motor Speed

Shows the motor speed at the
most recent fault.

U2-07

Output
Voltage at
Previous
Fault

Output
Voltage

Gives the output voltage at the
most recent fault.

U2-08

DC Bus
Voltage at
Previous
Fault

DC Bus
Voltage

Shows the DC BUS voltage at
the most recent fault.

U2-09

Output Power
at Previous
Fault

Output
kWatts

Gives the output power at the
most recent fault.

No output possible.

A

A

A

80H

81H

0.01

82H

0.01

83H

84H

0.01

85H

0.1V

86H

87H

0.1
kW

88H




User Parameter Tables

Name Output Signal Control Methods
Level During Min. vii | Open Open | MODBUS
Multi-Function | Unit | v | witn | LOOP | Flux | LOOP | Register

Vector | Vedor | Vecto
Analog Output PG| ™y 2

Parameter

Number Display Description

Torque
Reference at

Previous

Gives the torque reference at the
U2-10 | Fault

0,
most recent fault. 0.1% | No | No A No A 89H

Torque
Reference

Input
Terminal

Status at
U2-11 | Previous Shows the input terminal status at

Fault the most recent fault. ) AlA A A A 8AH

Input Term
Sts

Output
Terminal

Status at
U2-12 | Previous Gives the output terminal status

Fault at the most recent fault. No output possible. ) Al A A A A 8BH

Output Term
Sts

Drive
Operation
Status at
Previous Displays the drive Operation

U2-13 - A | A A A A 8CH
Fault Status at the most recent fault.

Inverter
Status 5

Cumulative e

Operation
Time at
U2-14 | previous
Fault

Gives the cumulative operation 1

time at the previous fault. hr Al A A A A 8DH

Elapsed time

Peak hold

current at )

U2-21 | fault Displays the peak hold current 0-21 Alal a A A TE6H
*) when the last fault occurred. Al

Current

PeakHold

Peak hold

?utput Displays the frequency value at
U2-22 | Mrequencyat |6 moment the current reached 0.01
*2 fault its peak value when the last fault Hz Al A A A A TETH

Freq@ I occurred.
PeakHold

Note 1. The following errors are not included in the error trace: CPF00, 01, 02, 03, UV1, and UV2.

2. If the PUF fault is already indicated in U2-00 or U3-00, even if the PUF fault is detected again, the fault trace is not updated.
* 1. The minimum unit differs depending on the Inverter capacity. (0.01 A for Inverter of 0.4 kW to 7.5 kW, and 0.1 A for Inverter of 11 kW or more)
* 2. Applicable for G7-Series Inverters with software versions PRG 1039 and later.
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EFault History: U3

User parameters for the error log are shown in the following table.

Name . Control Methods
o o Output Signal Level i Soon Sren] MODBUS
arameter 4 : i . n. VI
Number | Display Description During Multi-Function | '} vif | with | LooP | Flux | Loop | Register
Analog Output PG Vector | Vector | Vector
1 2
Most Recent
U3-01 | Fault Shows the most recent fault. - Al A A A A 90H
Last Fault
2nd Most
Recent Fault
U3-02 Shows the second most ) A A A A A 91l
Fault recent fault.
Message 2
3rd Most
Recent Fault :
U3-03 Shows the third most recent ) A A A A A 02
Fault fault.
Message 3
4th Most
Recent Fault
U3-04 Shows the fourth most ) A A A A A 931
Fault recent fault.
Message 4
Cumulative
Operanon Gives the cumulative ’
U3-05 | Time at Most operation time at the most h A A A A A 94H
Recent Fault | yocong faylt, ’
Elapsed Time 1
Cumulative
Operation )
Time at 2nd | Gives the cumulative No output possible. ’
U3-06 | Most Recent | operation time at the second hr A A A A A 95H
Fault most recent fault.
Elapsed Time 2
Cumulative
Operation
Time at 3rd | Gives the cumulative |
U3-07 | Most Recent | operation time at the third hr A A A A A 96H
Fault most recent fault.
Elapsed Time 3
Cumulative
Operation
Time at 4th Gives the cumulative | 97H
U3-08 | Most Recent | operation time at the fourth hr A A A A A
Fault most recent fault.
Elapsed Time 4
5th Most
Recent Fault
U3-00 Shows the fifth most recent ) A A A A A R04H
Fault fault.
Message 5
6th Most .
U3-10 | Recent Fault ?:L(::vs the sixth most recent ) Al A A A A R05H
Fault Message 6




User Parameter Tables

Name , Control Methods
N Output Signal Level i Soon O] MODBUS
arameter P : . : in. V/E
Number Display Description During Multi-Function | vif | with | Leop | Flux | Loop | Register
Analog Output PG Ve;:tor Vector Vegtor

7th Most

U3-11 | Recent Fault Shows the seventh most ) Al a A A A R06H

recent fault.

Fault Message 7
8th Most '

U3-12 | Recent Fault Shows the eighth most ) Al a A A A R07H

recent fault.

Fault Message 8
9th Most '

U3-13 | Recent Fault ?;(;:vs the ninth most recent ) Al a A A A Q081
Fault Message 9
10th Most

U3-14 | Recent Fault ?ﬁlol:vs the tenth most recent ) Al a A A A Q09
FaultMessage 10
Cumulative
Operation
Time at 5th | Gives the cumulative |

U3-15 | Most Recent | operation time at the fifth hr A | A A A A 80EH
Fault most recent fault.
Elapsed Time 5
Cumulative
Operation
Time at 6th | Gives the cumulative |

U3-16 | Most Recent | operation time at the sixth hr A | A A A A 80FH
Fault most recent fault.
Elapsed Time 6 No output possible.
Cumulative S
Operation I
Time at 7th | Gives the cumulative |

U3-17 | Most Recent | operation time at the hr A | A A A A 810H
Fault seventh most recent fault.
Elapsed Time 7
Cumulative
Operation
Time at 8th | Gives the cumulative |

U3-18 | Most Recent | operation time at the eighth hr A | A A A A 811H
Fault most recent fault.
Elapsed Time 8
Cumulative
Operation
Time at 9th | Gives the cumulative |

U3-19 | Most Recent | operation time at the ninth hr A | A A A A 812H
Fault most recent fault.
Elapsed Time 9
Cumulative
Operation
Time at 10th | Gives the cumulative |

U3-20 | Most Recent | operation time at the tenth hr Al A A A A 813H
Fault most recent fault.
Elapsed Time 10

Note The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.




@ Factory Settings that Change with the Control Method (A1-02)

The factory settings of the following user parameters will change if the control method (A1-02) is changed.

Name Factory Setting
Parameter . . Open Open
. Setting Range | Unit VI | Viwith | Loop | Flux | Loop
Number Dlsplay
Control PG Vector | Vector | Vector
1 2
Speed Search Selection
b3-01 0to3 1 2 3 2 - 2
SpdSrch at Start
Speed Search Deactivation Current
b3-02 0to 200 1% 120 - 100 - 10
SpdSrch Current
Energy Saving Gain
b8-02 0.0 to 10.0 0.1 - - 0.7 1.0 0.7
Energy Save Gain
Energy Saving Control Filter Time
b8-03 | Constant 0.0 to 10.00 0.01s - - 0.50 0.01 0.50
Energy Save F.T
Slip Compensation Gain
C3-01 0.0to2.5 0.1 0.0 - 1.0 1.0 1.0
Slip Comp Gain
Slip Compensation Primary Delay Time
C3-02 0 to 10000 Ims 2000 - 200 - -
Slip Comp Time
Torque Compensation Primary Delay
c4-02 | Time 0 to 10000 ms [ 20 200 20 - -
Torq Comp Time
ASR Proportional Gain 1
C5-01 0.00 to 300.00 0.01 - 0.20 - 20.00 | 10.00
ASR P Gain 1
ASR Integral Time 1
C5-02 0.000 to 10.000 | 0.001sec - 0.200 - 0.500 | 0.500
ASR I Time 1
ASR Proportional Gain 2
C5-03 0.00 to 300.00 0.01 - 0.02 - 20.00 | 10.00
ASR P Gain 2
ASR Integral Time 2
C5-04 0.000 to 10.000 | 0.001sec - 0.050 - 0.500 | 0.500
ASR I Time 2
ASR Primary Delay Time Constant 0.010
C5-06 0.000 to 0.500 0.001 - - - 0.004
ASR Delay Time 0.035
Carrier frequency selection
C6-02 1toF™® - 6" 6" 6" 1" 1 67
Carrier Freq Sel
Carrier frequency upper limit
C6-03 0.4 t015.0° 0.1kHz | 150" | 150" | 15077 | 2.0 -
Carrier Freq Max
Torque Reference Delay Time
ds-02 0 to 1000 Ims - - - 0 10
Torq Ref Filter
. Maximum Output Frequency
E1-04 0.0 t0 400.0 o.mz | 800 1 600 650 | 600 | 60.0
E3-02 | pax Frequency 3 3




User Parameter Tables

Name Factory Setting
Parameter . . Open Open
Number Displa Setting Range | Unit VI | VAwith | Loop | Flux | Loop
22y Control PG Vector | Vector | Vector
1 2
. Maximum Output Voltage
E1-03 0.0 10 255.0 0.0y | 2000120000 5000 | 2000 | 200.0
E3-03 | Max Voltage 3 3
N Base Frequency
o 0.0 t0 400.0 o.amz | 800 1 600 600 | 600 | 60.0
E3- Base Frequency 3 3
. Mid Output Frequency A
oo 0.0 t0 400.0 oz | 30 1 391 50 | 00 | 00
3-05 | mid Frequency A 3 3
E1-08 | Mid Output Voltage A 2 0.0 to 255.0 01V 15.0 15.0 o 0.0 0.0
E3-06 [\fid Voltage A (0.0 to 510.0) ' *3 *3 : : :
} Minimum Output Frequency
E1-09 0.0 t0 400.0 otnz | 19 LS 05 | 00 | 03
E3-07 | Min Frequency 3 3
E1-10 | Minimum Output Voltage "2 0.0 to 255.0 01V 9.0 9.0 20 0.0 10
E3-08 | \1in Voltage (0.0 to 510.0) ' *3 *3 ' ' ’
Overspeed Detection Delay Time
F1-09 0.0 t0 2.0 0.1s - 1.0 - 0.0 0.0
PG Overspd Time
Feed Forward Control Selection
n5-01 0,1 1 - - - 0 1
Feedfoward Sel

. The settings will be 0.05 (Flux vector)/2.00 (Open-loop vector) for drives of 55kW or larger.
. The settings shown are for 208-240Vac drives. The values will double for 380-480Vac drives.
. Settings vary as shown in the following tables depending on the drive capacity and E1-03.

. The setting range is 0 to 66.0 for open-loop vector control 2 (0 to 132.0 for PRG 1030). For the 400 V Class Inverters, there are limitations on the
maximum output frequency depending on the setting for the carrier frequency and capacity. The maximum output frequency for 400 V, 90 to 110 kW is

*
AW N~

250 Hz. The maximum output frequency for 400 V, 132 to 300 kW is 166 Hz.1000 ms for Inverters of 200 V Class 30 to 110 kW and 400 V Class 55 to 5
300 kW.
*5..1000 ms for Inverters of 200 V Class 30 to 110 kW and 400 V Class 55 to 300 kW. I

. The setting ranges depend on the control method and capacity of the Inverter. (The values for a 200 V Class Inverter for 0.4 kW are given.)
. The factory setting depends on the Inverter capacity. (The value for a 200 V Class Inverter of 0.4 kW is given.)
. Applicable for G7-Series Inverters with software versions PRG 1040 and later.

*
0 2 N W




m208-240Vac and 380-480 Vac Drives of 0.4 to 1.5 kW

Table 5.1 V/F Pattern for Drive Capacities G7U20P4 - 21P5 for 208-240V Class

Par:\lr;\eter Name Unit Factory Setting
E1-03 V/F Pattern Selection — 0 1 2 3 4 5 6 7
El-04 | Max. Output Hz 500 | 60.0 | 60.0 | 720 | 50.0 | 500 | 60.0 | 60.0
Frequency
E1-05 Max. Output Voltage A% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
El.o7 | Mid Output % 25 | 30 30 | 30 | 250 | 250 | 300 | 300
Frequency
E1-08 Mid. Output Voltage A" 17.2 17.2 17.2 17.2 40.2 57.5 40.2 57.5
El.09 | Min Output Hz 13 15 15 | 15 | 13 | 13 | 15 | 15
Frequency
El1-10 Min. Output Voltage v 10.3 10.3 10.3 10.3 9.2 10.3 9.2 10.3
1. The setting shown are for 208-240Vac drives. The values will double for 380-480Vac drives..
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)
H208-240Vac and 380-480 Vac Drives of 0.4 to 1.5 kW
Table 5.3 V/F Pattern for Drive Capacity G7U20P4 - 21P5 for 208-240V Class (continued)
Parameter . ,
No. Name Unit Factory Setting
. F&
E1-03 V/F Pattern Selection — 8 9 A B C D E FF
El04 | Max Output Hz 500 | 500 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0
Frequency
E1-05 Max. Output Voltage \ 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
gio7 | Mid Output v 25 | 25 30 | 30 | 30 | 30 | 30 | 30
Frequency
E1-08 Mid. Output Voltage \% 21.8 27.6 21.8 27.6 17.2 17.2 17.2 17.2
Eig9 | Min Output Hz 13 13 15 | 15 | 15 | 15 | 15 | 15
Frequency
El1-10 Min. Output Voltage \'% 12.6 14.9 12.6 17.2 10.3 10.3 10.3 10.3

1. The setting shown are for 208-240Vac drives. The values will double for 380-480Vac drives..
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)
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208-240Vac and 380-480 Vac Drives of 2.2 to 45 kW

Table 5.4 V/F Pattern for Drive Capacity G7U22P2 - 2045 for 208-240V Class

Par:r:eter Name Unit Factory Setting
E1-03 V/F Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max. Output Voltage \Y% 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency \% 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 Mid. Output Voltage \% 16.1 16.1 16.1 16.1 40.2 57.5 40.2 57.5
E1-09 Min. Output Frequency Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
E1-10 Min. Output Voltage A% 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0

1. The setting shown are for 208-240Vac drives. The values will double for 380-480Vac drives.

2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)

Table 5.4 V/F Pattern for Drive Capacity G7U22P2 - 2045 for 208-240 V Class (continued)
Parameter Name Unit Factory Setting
No. 5
. Fa I
E1-03 V/F Pattern Selection — 8 9 A B C D E FF
E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 120.0 | 180.0 60.0
E1-05 Max. Output Voltage \Y% 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency \% 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage \% 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
E1-10 Min. Output Voltage \Y% 10.3 12.6 10.3 14.9 8.0 8.0 8.0 8.0
1. For 400V class units, the voltage values are twice that of 200V class units.
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)




m208-240 Vac Drives of 55 to 110 kW and 380-480 Vac Drives of 55 to 300 kW

Table 5.5 V/F Pattern for Drive Capacity G7U2055 and higher for 208-240V Class
Parzr:eter Name Unit Factory Setting
g3 | Y/F Pattem - 0 1 2 3 4 5 6 7
Selection
Eo4 | Max Output Hz | 500 | 600 | 600 | 720 50.0 500 | 600 | 600
Frequency
El-05 | Max. Output V | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 230.0
Voltage
El.06 | Max. Voltage Hz | 500 60.0 50.0 60.0 50.0 50.0 60.0 60.0
Frequency
17 | Mid Output % 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
Frequency
Erog | Mid Output v | 138 13.8 13.8 13.8 402 575 | 402 | 575
Voltage
109 | Min. Output Hz | 13 15 15 15 13 13 15 15
Frequency
110 | Min. Output v 6.9 6.9 6.9 6.9 5.7 6.9 5.7 6.9
Voltage
1. The setting shown are for 208-240 Vac drives. The values will double for 380-480Vac drives..
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)

Table 5.5 V/F Pattern for Drive Capacity G7U2055 and higher for 208-240V Class (continued)
Parameter . .
No Name Unit Factory Setting
g3 | Y/F Pattern - 8 9 A B C D E F & FF
Selection
El-04 | Max. Output Hz | 500 500 | 60.0 | 60.0 90.0 120.0 180.0 60.0
Frequency
El.0s | Max. Output v | 2300 | 2300 | 2300 | 2300 | 2300 | 230.0 230.0 | 230.0
Voltage
E1-06 | Base Frequency Hz | 500 500 | 60.0 | 60.0 60.0 60.0 60.0 60.0
g7 | Mid Output % 2.5 25 3.0 3.0 3.0 3.0 3.0 3.0
Frequency
plog | Mid Output v | 172 | 230 | 172 | 230 | 138 13.8 13.8 13.8
Voltage
El.09 | Min. Output Hz | 13 13 15 15 15 15 15 15
Frequency
El-10 | Min. Output % 8.0 10.3 8.0 12.6 6.9 6.9 6.9 6.9
Voltage
1. The setting shown are for 208-240Vac drives. The values will double for 380-480Vac drives.
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)




User Parameter Tables

Table 5.6 lists the factory settings of V/F patterns when open loop vector or flux vector control method is selected
(A1-02 =2 or 3).

Table 5.6 V/F Pattern for 208-240V Class Drives
Factory Setting
Parameter No. Name Unit
Open Loop Vector Flux Vector
E1-04 Max. Output Frequency Hz 60.0 60.0
E1-05 Max. Output Voltage \'% 230.0 230.0
E1-06 Base Frequency Hz 60.0 60.0
E1-07 Mid. Output Frequency \Y 3.0 0.0
E1-08 Mid. Output Voltage A% 12.6 0.0
E1-09 Min. Output Frequency Hz 0.5 0.0
E1-10 Min. Output Voltage A% 23 0.0
1. The setting shown are for 208-240Vac drives. The values will double for 380-480Vac drives.
2. These default values are for open loop vector or flux vector control methods (A1-02 =2 or 3)
Voltage
Max Voltage E1-05 @)
Mid Voltage B E1-12
5
I
Base Voltage E1-13
Mid Voltage A E1-08
Min Voltage E1-10
E1-09 E1-07 E1-06 E1-11 E1-04 requency

Min  Mid Base Mid Max
Freq Freq A Freq FreqB Freq

Fig 5.9 V/F Pattern Parameters

Parameters E1-07, E1-08, E1-10, E1-11, and E1-12 are accessible through the Programming Menu.

To set up a custom V/F pattern, program the points shown in the diagram below using parameters E1-04 through
E1-13. Be sure that the following condition is true: E1-09 < E1-07 < E1-06 < E1-11 < E1-04




@ Factory Settings that Change with the Drive Capacity (02-04)

The factory settings of the following user parameters will change if the drive capacity (02-04) is changed.

m208-240Vac Drives

Parameter . :
Number Name Unit Factory Setting
- Drive Capacity kW | 04 0.75 1.5 2.2 3.7 55 7.5 11 15
02-04 kVA selection - 0 1 2 3 4 5 6 7 8
Energy Saving Control
b8-03 Filter Time Constant s 0.50 (Open-loop vector control)
b8-04 E/I;Tlréy Saving Coefficient | 1 yo050 | 22370 | 16940 | 15680 | 12290 | 9475 | 72.69 | 7044 | 63.13
C6-02 *Clarrier Frequency Selection | 6 6 6 6 6 6 6 6 6
Carrier Frequency Selection
C6-11 * - 3 3 3 3 3 3 3 3 3
for Open Loop Vector 2
) Camer.frc?quency selection ) 6 6 6 6 6 6 6 6 6
upper limit
E2-01
(E4-01) Motor Rated Current A 1.90 3.30 6.20 8.50 14.00 | 19.60 | 26.60 39.7 53.0
E2-02 .
Motor Rated Slip Hz 2.90 2.50 2.60 2.90 2.73 1.50 1.30 1.70 1.60
(E4-02)
E2-03
(E4-03) Motor No-Load Current A 1.20 1.80 2.80 3.00 4.50 5.10 8.00 11.2 15.2
£2-05 ] Motor Line-to-Line Q | 9842 | 5156 | 1.997 | 1.601 | 0.771 | 0399 | 0.288 | 0.230 | 0.138
(E4-05) | Resistance
E2-06
(E4-06) Motor Leakage Inductance % 18.2 13.8 18.5 18.4 19.6 18.2 15.5 19.5 17.2
Ea-10 | Motorlron Loss for Torque |y, |, 26 53 77 12 | 172 | 262 | 245 | 272
Compensation
L2.02 |Momentary Power Loss s | o1 02 | 03 0.5 1.0 1.0 10 | 20 | 20
Ride-thru Time
Momentary Power Loss
L2-03 Minimum Base Block Time | 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Momentary Power Loss
L2-04 | Voltage Recovery Ramp s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6
Time
L8-02 | Overheat Alarm Level °C 95 95 100 95 95 95 95 90 100
L8-39 | Reduced carrier frequency | kHz 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
nl-03 | lunting-preventiontime | -\, 10 10 10 10 10 10 10 10
constant
n5-02 Motor Acceleration Time S 0.178 0.142 | 0.166 | 0.145 0.154 | 0.168 0.175 0.265 0.244
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Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 18.5 22 30 37 45 55 75 90 110
02-04 kVA selection - 9 A B Cc D E F 10 11
b8-03 Energy Saving Control S 0.50 (Open-loop vector control) 2.00 (Open-loop vector control)
) Filter Time Constant ' pen-loop v ’ pen-ioop v
b8-04 srﬁiy Saving Coefficient |1 5707 | 5179 | 4627 | 38.16 | 3578 | 3135 | 23.10 | 2065 | 18.12
C6-02 Slarrier Frequency Selection B 6 4 4 4 4 4 4 1 1
Carrier Frequency Selection
Cé6-11 ¥ - 3 3 3 3 3 3 3 1 1
for Open Loop Vector 2
) Camer-fréquency selection ) 6 6 4 4 4 4 4 1 |
upper limit
E2-01
(E4-01) Motor Rated Current A 65.8 77.2 105.0 | 131.0 | 160.0 | 190.0 | 260.0 | 260.0 | 260.0
£2-02 Motor Rated Sli Hz 1.67 1.70 1.80 1.33 1.60 1.43 1.39 1.39 1.39
(E4-02) P : : : : : : : : :
E2-03
(E4-03) Motor No-Load Current A 15.7 18.5 219 382 44.0 45.6 72.0 72.0 72.0

E2-05 Motor Line-to-Line

(E4-05) | Resistance Q 0.101 | 0.079 | 0.064 | 0.039 | 0.030 | 0.022 | 0.023 | 0.023 | 0.023

(Ei_gg) Motor Leakage Inductance % 20.1 19.5 20.8 18.8 20.2 20.5 20.0 20.0 20.0
a1 | Motorlron Loss forTorque |y | 555 | 53¢ | o9 | 23 | 852 | 960 | 1200 | 1200 | 1200

Compensation

L2-02 | Momentary Power Loss s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Ride-thru Time

5
Momentary Power Loss
L2-03 Minimum Base Block Time | 1.0 1.1 1.1 1.2 1.2 1.3 1.5 1.7 1.7 —.
Momentary Power Loss
L2-04 | Voltage Recovery Ramp S 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0 1.0
Time
L8-02 | Overheat Alarm Level °C 90 90 95 100 100 110 100 95 95

L8-39 | Reduced carrier frequency | kHz 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

nl-o3 | Hunting-preventiontime | 1, 10 10 10 10 10 10 100 | 100
constant

n5-02 | Motor Acceleration Time s 0.317 | 0.355 | 0.323 | 0.320 | 0.387 | 0.317 | 0.533 | 0.592 | 0.646

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 208-240Vac
drives with outputs of 0.4 to 7.5 kW.

* 1. The initial settings for C6-02 are as follows: 0: Low noise PWM, 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10 kHz, 5: 12.5 kHz, and 6: 15 kHz. If the carrier
frequency is set higher than the factory setting for drives with outputs of 5.5 kW or more, the drive rated current will need to be reduced.

* 2. The initial settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.




m380-480Vac Drives

Paramet . .
ejuiivng Name Unit Factory Setting
- Drive Capacity kW 04 | 075 | 1.5 2.2 3.7 4.0 5.5 7.5 11 15
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
Energy Saving Control
b8-03 Filter Time Constant s 0.50 (Open-loop vector control)
ps-04 | Enersy Saving - | 57640 | 44740 | 33880 | 313.60 | 24580 | 236.44 | 189.50 | 145.38 | 140.88 | 126.26

Coefficient Value

Carrier Frequency
C6-02 . x - 3 3 3 3 3 3 3 3 3 3
Selection

Carrier Frequency
C6-11 | Selection for Open Loop - 3 3 3 3 3 3 3 3 3 3

Vector 2 *2

Carrier frequency

- ; - - 3 3 3 3 3 3 3 3 3 3
selection upper limit
E2-01
(E4-01) Motor Rated Current A 1.00 1.60 | 3.10 | 420 | 7.00 [ 7.00 | 9.80 | 13.30 | 19.9 | 26.5
E2-02 .
(E4-02) Motor Rated Slip Hz 290 | 2.60 | 2.50 | 3.00 | 2.70 | 2.70 1.50 1.30 1.70 1.60
E2-03
(E4-03) Motor No-Load Current A 0.60 | 0.80 1.40 1.50 | 230 | 2.30 | 2.60 | 4.00 5.6 7.6

E2-05 | Motor Line-to-Line

(E4-05) | Resistance Q 38.19822.459 | 10.100 | 6.495 | 3.333 | 3.333 | 1.595 | 1.152 | 0.922 | 0.550

E2-06 | Motor Leakage

0,
(E4-06) | Inductance % 18.2 14.3 18.3 18.7 19.3 19.3 18.2 15.5 19.6 17.2

E2.19 | Motor Iron Loss for w 14 26 53 77 | 130 | 130 | 193 | 263 | 385 | 440
Torque Compensation

1202 | Momentary Power Loss s 01 | 02 | 03 | 05 | 05 | 08 | 08 | 10 | 20 | 20
Ride-thru Time

Momentary Power Loss
L2-03 | Minimum Base Block s 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9 1.0
Time

Momentary Power Loss

L2-04 | Voltage Recovery Ramp S 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6
Time

L8-02 | Overheat Alarm Level °C 95 95 95 95 95 95 95 90 95 95

Lg-39 | Reduced carrier kHz | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
frequency
Hunting-prevention time

nl-03 ms 10 10 10 10 10 10 10 10 10 10
constant

n5-02 | Motor Acceleration Time s 0.178 | 0.142 | 0.166 | 0.145 | 0.154 | 0.154 | 0.168 | 0.175 | 0.265 | 0.244
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Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 18.5 22 30 37 45
02-04 kVA selection - 2A 2B 2C 2D 2E
Energy Saving Control
b8-03 Filter Time Constant S 0.50 (Open-loop vector control)
bg-04 | Enerey Saving Coefficient |\ -\ 41570 1 10358 | 92.54 | 7632 | 7156
Value
C6-02 Slarrier Frequency Selection B 3 3 3 3 3
Carrier Frequency Selection
Co-11 ) - 3 3 3 3 3
for Open Loop Vector 2
) Camer-fréquency selection ) 3 3 3 3 3
upper limit
E2-01 Motor Rated Current A 329 38.6 52.3 65.6 79.7
(E4-01) ’ ’ ’ ’ '
E2-02 .
(E4-02) Motor Rated Slip Hz 1.67 1.70 1.80 1.33 1.60
E2-03
(E4-03) Motor No-Load Current A 7.8 9.2 10.9 19.1 22.0

E2-05 Motor Line-to-Line

(E4-05) | Resistance Q 0.403 | 0316 | 0.269 | 0.155 | 0.122

(Ei_gg) Motor Leakage Inductance % 20.1 23.5 20.7 18.8 19.9
Ea.1o | Motorlron Loss forTorque |y 1 goe | sg6 | 750 | 925 | 1125

Compensation

Momentary Power Loss
L2-02 Ride-thru Time s 2.0 2.0 2.0 2.0 2.0

5
Momentary Power Loss
L2-03 Minimum Base Block Time | ° 1.0 I I 12 12 I
Momentary Power Loss
L2-04 | Voltage Recovery Ramp S 0.6 0.6 0.6 0.6 1.0
Time
L8-02 | Overheat Alarm Level °C 95 95 95 95 95

n5-02 Motor Acceleration Time s 0.317 | 0.355 | 0.323 | 0.320 | 0.387




Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 55 75 90 110 132 160 185 | 220 300
02-04 kVA selection - 2F 30 31 32 33 34 35 36 37
Energy Saving Control
b8-03 Filter Time Constant S 2.00 (Open-loop vector control)
b8-04 gﬁiﬁy Saving Coefficient | 1750 | 4620 | 3891 | 3623 | 3279 | 3013 | 3057 | 2713 | 2176
C6-02 Slarrier Frequency Selection | 5 5 F F 1 1 141 141 1
Carrier Frequency Selection
Co6-11 * - 2 2 1 1 1 1 1 1 1
for Open Loop Vector 2
) Carrler-fre-quency selection ) 5.0 5.0 3071 3.0°1 20 20 | | |
upper limit
E2-01
(E4-01) Motor Rated Current A 95.0 130.0 156.0 190.0 223.0 270.0 310.0 370.0 500.0
E2-02 Motor Rated Sli Hz 1.46 1.39 1.40 1.40 1.38 1.35 1.30 1.30 1.25
(E4-02) P : : : : : : : : :
E2-03
(E4-03) Motor No-Load Current A 24.0 36.0 40.0 49.0 58.0 70.0 81.0 96.0 130.0
£2-05 ] Motor Line-to-Line Q | 0088 | 0.092 | 0.056 | 0.046 | 0.035 | 0.029 | 0025 | 0020 | 0014
(E4-05) | Resistance
E2-06
(E4-06) Motor Leakage Inductance % 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
E-10 | Motorfron Loss forTorque | o100 | 1600 | 1760 | 2150 | 2350 | 2850 | 3200 | 3700 | 4700
Compensation
L2.02 |Momentary Power Loss s | 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Ride-thru Time
Momentary Power Loss
L2-03 Minimum Base Block Time S 1.3 1.5 1.7 1.7 1.8 1.9 2.0 2.1 2.1
Momentary Power Loss
L2-04 | Voltage Recovery Ramp s 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Time
L8-02 Overheat Alarm Level °C 100 105 105 120 115 115 100 110 115
1839 | Reduced carrier kHz | 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
frequency
ni-o3 | Hunting-preventiontime ) 5, 30 30 30 30 30 | 100 | 100 | 100
constant
n5-02 Motor Acceleration Time S 0.317 0.533 0.592 0.646 0.673 0.777 0.864 0.910 1.392

* 1. The initial settings for C6-02 are as follows: 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10 kHz, 5: 12.5 kHz, 6: 15 kHz, and F: User-set (Initial setting for

400-V drives with a capacity of 90-kW or 110-kW: 3 kHz.).

* 2. This setting is for software versions PRG 1039 and earlier.

The carrier frequencies for the settings of C6-11 are as follows:

1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.
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Frequency Reference

This section explains how to input the frequency reference.

€ Selecting the Frequency Reference Source

Set parameter b1-01 to select the frequency reference source.

ERelated Parameters

Name Control Methods
Parameter - Setting | Factory Chapge \i
Number | Display Description Range | Setting dunng VI | with loop | Fux | Lo
Operation PG Vector | Vector | Vector
1 2

Frequency Selects the frequency reference input

Reference source.

Selection 0: Operator - Digital preset speed U1-01
or d1-01 to d1-17.

1: Terminals - Analog input terminal Al
(or terminal A2 based on parameter

b1-01 H3-00). 0to4 1 No Q Q Q Q Q

Reference | 2: Serial Com - Modbus RS-422/485
Source terminals R+, R-, S+, and S-.

3: Option PCB - Option board connected

on 2CN.

4: Pulse Input (Terminal RP)
Terminal RP
Pulse Train | gejects the function of pulse train
Input terminal RP.

H6-01 Functipn 0: Frequency reference 0to2 0 No A A A A A
Selection 1: PID feedback value
2: PID setpoint value

Pulse Input

Sel
Pulse Train
Inpu.t Sets the number of pulses (in Hz) that is 1000 to
He-02 |Scaling equal to the maximum output frequency 32000 1440Hz Yes A A A A A
Pulse In E1-04.
Scaling

B Input the Reference Frequency from the Digital Operator
When b1-01 is set to 0, you can input the reference frequency from the Digital Operator.
Input the reference frequency from the Digital Operator's reference frequency setting display.

For details on setting the reference frequency, refer to Chapter 3 Digital Operator and Modes.

-DRIVE- Rdy

Frequency Ref

. U1-01=00000Hz

/"

(0.00~60.00)
"0.00Hz"

Fig 6.1 Frequency Setting Display



Frequency Reference

Hinputting the Frequency Reference Using Voltage (Analog Setting)

When b1-01 is set to 1, you can input the frequency reference from control circuit terminal A1 (voltage input),
or control circuit terminal A2 (voltage or current input).

Inputting Master Speed Frequency Reference Only

When inputting a voltage for the master speed frequency reference, input the voltage to control circuit termi-
nal Al.

Inverter

+V Power supply: 15V,
20 mA
A1 Master speed frequency
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequency
reference 1
Analog common

2kQ

Fig 6.2 Voltage Input for Master Speed Frequency Reference

When inputting a current for the master speed frequency reference, input the current to control circuit terminal
A2, input 0Vto terminal Al, set H3-08 (Multi-function analog input terminal A2 signal level selection) to 2
(current input), and set H3-09 (Multi-function analog input terminal A2 function selection) to 0 (add to termi-
nal Al).

Inverter

+V Power supply: 15V, 6
20 mA
A1 Master speed frequency I
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequenc:
reference 1
Analog common

0P sui
DIP switch
\2/ | S

4 to 20-mA input

Fig 6.3 Current Input for Master Speed Frequency Reference

nal A2. Turn OFF pin 2 of DIP switch SW1 (toward V), the voltage/current switch, when inputting a volt-

% Turn ON pin 2 of DIP switch SW1 (toward 1), the voltage/current switch, when inputting a current to termi-
age to terminal A2. Set H3-08 to the correct setting for the type of input signal being used.

INFO




6-4

Switch between 2 Step Speeds: Master/Auxiliary Speeds

When switching between the master and auxiliary speeds, connect the master speed frequency reference to
control circuit terminal Al or A2 and connect the auxiliary speed frequency reference to terminal A3. The ref-
erence on terminal A1 or A2 will be used for the drive frequency reference when the multi-function input allo-
cated to multi-speed command 1 is OFF and the reference on terminal A3 will be used when it is ON. When
switching between the master and auxiliary speeds, set H3-05 (Multi-function analog input terminal A3) to 2
(auxiliary frequency reference, 2nd step analog) and set on of the multi-function input terminals to multi-step
speed reference 1.

When inputting a current to terminal A2 for the master speed frequency reference, set H3-08 (Multi-function
analog input terminal A2 signal level selection) to 2 (current input), and set H3-09 (Multi-function analog
input terminal A2 function selection) to 0 (add to terminal Al).

Inverter

Multi-step speed
reference 1

Power supply: 15V,
20 mA

Master speed
frequency reference
(voltage input)

Master speed
frequency reference

(current input)

2kQ Aucxiliary speed
frequency reference 1

AC Analog common

Fig 6.4 Switching between Master and Auxiliary Frequencies

mSetting Frequency Reference Using Pulse Train Signals
When b1-01 is set to 4, the pulse train input to control circuit terminal RP is used as the frequency reference.

Set H6-01 (Pulse Train Input Function Selection) to 0 (frequency reference), and then set the 100% reference
pulse frequency to H6-02 (Pulse Train Input Scaling).

Pulse Input Specifications Drive
Low level voltage 0.0t0 0.8V
High level voltage | 3.5t0 13.2V
- dut 30 to 70% 32 kHz max.
cavy duty 0 /U7 351013.2
e RP(Pulse train
Pulse frequency 0to 32 kHz Pulse input input terminal)

AC (Analog common)

Fig 6.5 Frequency Reference Using Pulse Train Input
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€ Using Multi-Step Speed Operation
With Varispeed-G7 series drives, you can change the speed to a maximum of 17 steps, using 16 frequency ref-
erences, and one jog frequency reference.

The following example of a multi-function input terminal function shows a 9-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

HRelated Parameters

To switch frequency references, set multi-step speed references 1 to 3 and the jog reference selection in the
multi-function contact inputs.

Multi-function Contact Inputs (H1-01 to H1-10)

Terminal Parameter Set Value Details
Number
S5 H1-03 3 Multi-step speed reference 1 (Also used for master speed/auxiliary speed switching when
multi-function analog input H3-09 is set to 2 (auxiliary frequency reference).)
S6 H1-04 4 Multi-step speed reference 2
S7 H1-05 5 Multi-step speed reference 3
S8 H1-06 6 Jog frequency selection (given priority over multi-step speed reference)

Combining Multi-Function References and Multi-Function Contact Inputs

You can change the selected frequency reference by combining the ON/OFF status of S4 to S7 (multi-function
contact input terminals) to set multi-step speed references 1 to 3 and the jog frequency selection. The follow-
ing table shows the possible combinations.

TerminalS5 TerminalS6 TerminalS7 TerminalS8
Speed Multi-step Multi-step Multi-step Jog Selected Frequency
Speed Speed Speed Frequency
Reference 1 Reference 2 | Reference 3 Selection
1 OFF OFF OFF OFF Frequency reference 1 d1-01, master speed frequency
2 ON OFF OFF OFF Frequency reference 2 d1-02, auxiliary frequency 1
3 OFF ON OFF OFF Frequency reference 3 d1-03, auxiliary frequency 2
4 ON ON OFF OFF Frequency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Frequency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Frequency reference 8 d1-08
9 - - - ON* Jog frequency d1-17

* Terminal S8's jog frequency selection is given priority over multi-step speed references.




Setting Precautions
When setting analog inputs to step 1 to step 3, observe the following precautions.

¢ When setting terminal Al's analog input to step 1, set b1-01 to 1, and when setting d1-01 (Frequency Ref-
erence 1) to step 1, set b1-01 to 0.

¢ When setting terminal A2's analog input to step 2, set H3-09 to 2 (auxiliary frequency reference). When
setting d1-02 (Frequency Reference 2) to step 2, set H3-09 to 1F (do not use analog inputs).

¢ When setting terminal A3's analog input to step 3, set H3-05 to 3 (auxiliary frequency reference 2). When
setting d1-03(Frequency Reference 3) to step 3, set H3-05 to 1F (Analog input not used).

EConnection Example and Time Chart

The following diagram shows a time chart and control circuit terminal connection example during a 9-step

operation.
Drive
S1 Forward/stop
S2 Reverse/stop
External fault
Fault reset
[ Multi-step speed reference 1
[ Multi-step speed reference 2
r Multi-step speed reference 3
[ Jog frequency
SC Sequence common
Fig 6.6 Control Circuit Terminal During 9-step Operation
Frequenc
refe?encey8
Frequency
reference 7
Frequenc /
refeqrenceyﬁ
Frequency
reference 5
Frequenc
refe?'enceyzl /
Frequency
Frequency Frequency reference 3
reference reference 2:
Auxiliary speed
frequency
Frequency
reference 1: Jog frequency
Master speed
frequency
Forward/stop | ON OFF
Multi-step speed | OFF ON
reference 1
Multi-step speed OFF ON
reference 2 i
Multi-step speed | OFF ON
reference 3 H
Jog  frequency | OFF : i N I
selection : :

Fig 6.7 Multi-step speed reference/Jog Frequency Selection Time Chart



Run Command .

Run Command

This section explains input methods for the run command.

€ Selecting the Run Command Source

Set parameter b1-02 to select the source for the run command.

ERelated Parameters

Name Control Methods
q Change Open- Open
Parameter ‘ot Setting | Factory " V/f B P
e | Dislay e e | So | et i | |22, |2 |22
1 2
Run Selects the run command input source.
Command 0: Operator - RUN and STOP keys on
Selection Digital Operator.
1: Terminals - Contact closure on
b1-02 terminals S1 or S2. 0to3 1 No Q Q Q Q Q
2: Serial Com - Modbus RS-422/485
Run Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board connected
on 2CN.

mPerforming Operations Using a Digital Operator

When b1-02 is set to 0, you can perform drive operations using the Digital Operator keys (RUN, STOP, JOG,
and FWD/REYV). For details on the Digital Operator, refer to Chapter 3 Digital Operator and Modes.

mPerforming Operations Using Control Circuit Terminals 6

When b1-02 is set to 1, you can perform drive operations using the control circuit terminals. [

Performing Operations Using a 2-wire Sequence

The factory setting is set to a 2-wire sequence. When control circuit terminal S1 is set to ON, forward operation
will be performed, and when S1 is turned OFF, the drive will stop. In the same way, when control circuit termi-
nal S2 is set to ON, reverse operation will be performed, and when S2 is turned OFF, the drive will stop.

Dri
Forward/stop rve

—O 0—O0 sl

Reverse/stop

—0O O—O0

O SC Sequence common

Fig 6.8 2-wire Sequence Wiring Example



Performing Operations Using a 3-wire Sequence

When any parameter from H1-01 to H1-10 (multi-function contact input terminals S3 to S12) is set to 0, ter-
minals S1 and S2 are used for a 3-wire sequence, and the multi-function input terminal that has been set func-

tions as a forward/reverse run command terminal.

When the drive is initialized for 3-wire sequence control with A1-03, multi-function input 3 becomes the input
terminal for the forward/reverse run command.

Stop  switch  Operation switch

(NC contact) (NO contact)
1
. @ O O

S2

- S5
O O

SC

Run command |

Stop command |

Forward/reverse
command

Motor speed

Run command
(operates when ON)

Stop command

fzstopped when ON)
orward/reverse command

(multi-function input)
_\L Sequence input common

Fig 6.9 3-wire Sequence Wiring Example

- 50ms min.
......................... s s
OFF
(stopped)
OFF (forward)| ON (reverse) |
Stop Forward Reverse Stop Forward

Fig 6.10 Three-wire Sequence Time Chart

command self-holding in the drive.

% Use a sequence that turns ON terminal S1 for 50ms or longer for the run command. This will make the run

INFO



Stopping Methods .
Stopping Methods

This section explains methods of stopping the drive.

@ Selecting the Stopping Method when a Stop Command is Sent

There are four methods of stopping the drive when a stop command is sent:
¢ Deceleration to stop
¢ Coast to stop
* DC braking stop

* Coast to stop with timer

Set parameter b1-03 to select the drive stopping method. A DC braking stop and coasting to a stop with a
timer cannot be set for flux vector control.

HRelated Parameters

Name Control Methods
o i G Open- Open
Nmber | o Description Renge | Sating | 019 W) e | e | ke
isplay Operation | VA | with | \/oior | Vector | Vector
- 1 2
Stopping Selects the stopping method when the
Method run command is removed.
Selection 0: Ramp to Stop
1: Coast to Stop *
b1-03 2: DC Injection to Stop 0to3 0 No Q Q Q Q Q
Stopping 3: Coast with Timer (A new run
Method command is ignored if received
before the timer expires).
Minimum Operation method when frequency 6
Output reference is less than minimum output I
Frequency | frequency set in E1-09.
(E1-09) or | 0: Operates according to frequency
Less reference (E1-09 is disabled).
bl1-05 | Operation 1: Output shuts off (coast to stop if less 0to3 0 No No | No No A No
Selection than E1-09).
2: Operates according to E1-09
Zero-Speed (frequency reference set to E1-09).
Oper 3: Zero speed (frequency reference
becomes zero when less than E1-09).
DC
Injection Sets the frequency at which DC injection
Braking braking starts when ramp to stop
b2-01 | Start (b1—03- = Q) is selef:ted. Ifb2-01<E1-09, | 0.0to 0.5Hz No A A A A A
Frequency | DC Injection braking starts at E1-09. 10.0
Note: Zero Speed restrictions are active
DClnj Start | in Flux Vector Mode.
Freq




Name Control Methods
Parameter i Settin Facto Cha_n 9e Open- Open
Number Display Description Rangg Setljn?;/ Og:rr:t?o ol vr v}//n/; Lip Flux L(F))op
PG Vector | Vector | Vector
1 2
Dc ) Sets the DC injection braking current as a
gje]i_tlon percentage of the drive rated current. 0
raxing Note: The DC excitation current is
b2:02 | Current determined by the setting in E2-03 when 1t(()) 0 S0% No A A A No | No
DClnj operating in flux loop vector control
Current mode
DC
Injection
Braking
Time/DC , o : 0.00
b2-03 | Excitation Sets t.he tlme of DC injection braking at o 0.00sec No A A A A A
Time at start in units of 0.01 seconds. 10.00
Start
DClnj
Time@Start
DC Sets the time length of DC injection
Injection braking at stop in units of 0.01
Braking seconds.
Time at 1: When b1-03 =2, actual DC Injection
Stop time is calculated as follows: (b2-04) x
10 x (OutputFreq) / (E1-04)
2: When b1-03 = 0, this parameter 0.00
b2-04 determines the amount of time DC to 0.50sec No A A A A A
Injection is applied to the motor at the 10.00
DClnj end of the decel ramp.
Time@Stop 3: This should be set to a minimum of
0.50 seconds when using HSB. This
will activate DC injection during the
final portion of HSB and help ensure
that the motor stops completely.

* The setting range is 0 or 1 for flux vector control and open-loop vector control 2.

mDeceleration to Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 0, the motor deceler-
ates to a stop according to the deceleration time that has been set. (Factory setting: C1-02 (Deceleration Time

D)

If the output frequency when decelerating to a stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 only for the time set in b2-04.

For deceleration time settings, refer to page 6-16 Setting Acceleration and Deceleration Times.

-ADV-

Accel Time 1

C1-01=[[81010.0Sec
(0.0-—6000.0)
” 10.,0Sec”

Fig 6.11 Deceleration to Stop



Stopping Methods

The operation after stopping depends on the setting of b1-05 when flux vector control is selected (A1-02 = 3).

Run command OFF ON OFF
Frequency reference
via analog input E1-09
0
Run command turns OFF
and zero speed control start
b1-05=0 when motor speed drops to b2-01.
(frequency reference) Injection brake Zero speed
time at start control
Baseblocki b2-03 b2.04 Daseblock
Frequency reference drops to less
b1-05=1 Iniection brak than E1-09 and zero speed control
e njection brake Zero spee;j/ starts when motor speed drops to
(Coast) time at start control b2-01
" Baseblock " 62_03T e Baseblock
b2-04 Run command turns OFF
_ and zero speed control start
b1-05=2 when motor speed drops to b2-01
(Run on E1-09) Injection prake P P .
time at start Zero speed control
< e < Baseblock=
Baseblock b2-03 504
Run command turns OFF
b1-05=3 and zero speed control start
(Zero speed) Injection brake when motor speed drops to b2-01.
time at start Zero speed control
6
« P> N > I
Baseblock | 5 g3 b2-04 Baseblock

Fig 6.12 Deceleration to Stop (for Flux Vector Control)

ECoast to Stop
If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 1, the drive output
voltage is interrupted. The motor coasts to a stop at the deceleration rate that counterbalances damage to the

machine and inertia including the load.

Run command

ON | OFF

Output frequency

<—| Inverter output freqeuencty interrupted.

Fig 6.13 Coast to Stop

% After the stop command is input, run commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO




mDC Braking Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 2, a wait is made for
the time set in L2-03 (Minimum Baseblock (BB) Time) and then the DC injection brake current set in b2-02 is
sent to the motor to apply a DC injection brake to stop the motor. The DC injection brake time is determined
by the set value in b2-04 and the output frequency when the stop command is input.

DC injection brake time

Run command |

ON OFF

b2-04 x 10

Output frequency

<—| Inverter output voltage interrupted |

: DC injection brake !

— i H : b2-04 - :
M'”';T‘U”’(Egsgg)lmk DC injection brake time : : Output frequency at
ime (L2- : '
H H stop command input
10% 100% (maximum output frequency)

Fig 6.14 DC Injection Braking (DB) Stop

% Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.
INFO

mCoast to Stop with Timer

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 3, the drive output is
interrupted to coast the motor to a stop. After the stop command is input, run commands are ignored until the
time T has elapsed. The time T depends upon the output frequency when the stop command is input and the
deceleration time.

Run command ON OFF | OoN OFF ON Operation wait time T

Output : : Deceleration time
frequency ' (e.g., C1-02)

| Inverter output voltage interrupted |—>

Minimum baseblock
time (L2-03)

| Operation wait time T

Output frequency at
stop command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.15 Coast to Stop with Timer



Stopping Methods

@ Using the DC Injection Brake
Set parameter b2-03 to apply the DC injection brake voltage to the motor while it is coasting to a stop, to stop
the motor and then restart it.
Set b2-03 to 0 to disable the DC injection brake at start.

Set the DC injection brake current using b2-02. DC injection braking is used at startup for flux vector control
with the current set in E2-03 (Motor no-load current).

HRelated Parameters

Name Control Methods
Parameter Description Setting | Factory %T;’:%e VI (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
u Display 9 9" | Operation | VA | Vector | Vector | Vector
1 2
DC Injection Sets the DC injection braking
Braking current as a percentage of the
Current drive rated current. 0
b2-02 Note: The DC excitation current to 50% No A A A No No
) is determined by the setting in E2- 100
DClInj Current | 03 when operating in flux loop
vector control mode.
DC Injection
Braking Time/
DC Excitation | Sets the time of DC injection 0.00
b2-03 | Time at Start braking at start in units of 0.01 to 0.00sec No A A A A A
seconds. 10.00
DClnj
Time@Start
Hinputting the DC Injection Brake Command from Control Circuit Terminals 6
If you set a multi-function contact input terminal (H1-OOO) to 60 (DC injection brake command), you can I

apply the DC injection brake to the motor by turning ON the terminal for which the DC injection brake com-
mand has been set when the drive is being stopped. DC injection braking is used at startup for flux vector con-
trol.

The time chart for the DC injection brake is shown below.

DC injection brake command |

FRUN

Output frequency

D_C_inje_ction brake E1-09 b2-01 DC injection brake
(DC injection braking at (DC injection braking at
startup is used for flux startup is used for flux
vector control.) vector control.)

If you input the DC injection brake command from an external terminal, or if the run command
and jog command are input, the DC injection brake will be disabled, and operation will
resume.

Fig 6.16 DC Injection Brake Time Chart




EChanging the DC Injection Brake Current Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 6 (DC injection brake current), you can change the DC
injection brake current level using the analog input.

At 10Vinput (voltage) or 20mA input (current), 100% of the drive rated current will be applied.

DC injection brake voltage level

100% [y d
Drive rated current :

0 10V
4 (20mA)

Fig 6.17 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

Set a multi-function input terminal (H1-OO) to 15 or 17 (emergency stop) to decelerate to a stop at the decel-
eration time set in C1-09. If inputting the emergency stop with an NO contact, set the multi-function input ter-
minal (H1-O0O) to 15, and if inputting the emergency stop with an NC contact, set the multi-function input
terminal (H1-OO) to 17.

After the emergency stop command has been input, operation cannot be restarted until the drive has stopped.
To cancel the emergency stop, turn OFF the run command and emergency stop command.

ERelated parameters

Name Control Methods
. Change O O
Parameter g Setting Factory . pen pen
Description ) during i
Number i Range | Settin ; Vifwith | Loop | Flux | Loop
Display 9 9 Operation | V/f PG | Vector | Vector | Vector
1 2

Fast Stop Time | Sets the time to decelerate from
maximum frequency to zero for
the multi-function input "Fast 0.0 to
C1-09 Stop" function.

Fast Stop Time | Note: this parameter is also used
by selecting "Fast Stop" as a Stop
Method when a fault is detected.

6000 0* 10.0sec No A A A A A

* The setting range for accel/decel time will differ depending on C1-10 (Accel/Decel Time Units). If C1-10 is set to "0", then the setting range will change
to 0.00sec to 600.00sec.




Acceleration and Deceleration Characteristics .

Acceleration and Deceleration Characteristics

This section explains the acceleration and deceleration characteristics of the drive.

€ Setting Acceleration and Deceleration Times

Acceleration time indicates the time taken for the output frequency to climb from 0% to 100%. Deceleration
time indicates the time taken for the output frequency to reduce to 0%. The factory setting of the acceleration
time is C1-01, and the factory setting of the deceleration time is C1-02.

ERelated Parameters

Name Control Methods
) Change [®) [e)
Parameter ) Setting Factory . pen pen
Description ) during VIt
Number i Range | Settin 5 f Loop | Flux | Loop
Display g 9 | Operation | V/f | with Vector | Vector | Vector
PG
1 2
Acceleration
Time 1 Sets the time to accelerate from
1-01 . Y
¢ zero to maximum frequency. e Q Q Q Q Q
Accel Time 1
Deceleration
i Sets the time to decelerate from
1-02 Time 1 . Y
¢ maximum frequency to zero. e Q Q Q Q Q
Decel Time 1
Acceleration Sets the time to accelerate from
C1-03 Time 2 zero to maximum f-requenf:y when Yes A A A A A
selected via a multi-function
Accel Time 2 | jnpyt.
Deceleration | Sets the time to decelerate from
Cl1-04 Time 2 maximum frequenc-y to zero when Yes A A A A A
selected via a multi-function
Decel Time 2 | jnpyt. 6
0.0 to 10.0.
Acceleration | Sets the time to accelerate from 6000.0" see I
C1-05 Time 3 zero to maximum frequen‘cy when No A A A A A
selected via a multi-function
Accel Time 3 input.
Deceleration Sets the time to decelerate from
C1-06 Time 3 maximum frequen(fy to zero when No A A A A A
selected via a multi-function
Decel Time 3 input.
Acceleration | Sets the time to accelerate from
C1-07 Time 4 zero to ma.x1mum f-requen.cy when No A A A A A
selected via a multi-function
Accel Time 4 input.
Deceleration Sets the time to decelerate from
C1-08 Time 4 maximum frequenc'y to zero when No A A A A A
selected via a multi-function
Decel Time 4 input.
Accel/s Decel Sets the setting resolution of
Time Setting | ¢1.01 0 C1-09
1-10 i Oorl 1 N A A A A A
¢ Units 0: 0.01sec (0.00 to 600.00sec) o °
Acc/Dec Units | 11 0-1sec (0.0 to 6000.0sec)




Name

Control Methods

q Change [®) [®)
Parameter P Setting | Factory ; Vi |2t |2t
) Description : during ; Loo, Flux | Loo,
Number Display fenes | e Operation | VI | with Vectgr Vector Vectgr
PG
1 2
Accel/Decel Sets the frequency for automatic
Switch switching of accel / decel times.
Frequency Fout<Cl1-11:
Accel/Decel Time 4
Fout>Cl1-11: Accel/Decel Time 1 0.0
Multi-function inputs to
cl-i "Multi-Acc/Dec 1" and go00 | OOHZ | Mo p A A A A A
Acc/Dec SW | "Multi-Acc/Dec 2" have priority *1
Freq over C1-11.
Note: with Multi-Function Input,
Accel/Decel Time 1 and 2 will
take precedence.
S-Curve
Characteristic 0.00
C2-01 |t Accel Start o |02sec| No | A | A | A | A| A
2.50
SCrv Acc @ | S-curve is used to further soften
Start the starting and
S-Curve stopping ramp. The longer the S-
Characteristic | C4rve time, the softer the starting 0.00
at Accel End | @nd stopping ramp. :
C2-02 Note: With this setting, accel/ to 0.20sec No A A A A A
SCrv Acc @ | decel times will be exactly half of 2.50
End the start and finish times of the S-
S-Curve curve characteristic time.
Charactlerlstlc Run command o 0.00
C2-03 | At Decel Start to | 020sec| No | A| A | A | A]| A
Output frequency ON 2.50
SCrv Dec @ C2-02 €203 ‘
Start (o
C2-01 C2-04
S-Curve ' N Time
Characteristic 0.00
C2-04 | @t Decel End o |000sc| No | A | A | A | A| A
SCrv Dec @ 2.50
End

* The setting range for accel/decel time will differ depending on C1-10 (Accel/Decel Time Units). If C1-10 is set to "0", then the setting range will change
to 0.00sec to 600.00sec.

* 1. Varies by Duty Rating

mSetting Acceleration and Deceleration Time Units

Set the acceleration/deceleration time units using C1-10. Parameter C1-10 is set to 1 at the factory.

Set value Details
0 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.1 s.




Acceleration and Deceleration Characteristics

mSwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

Using the drive, you can set four acceleration times and four deceleration times. When the multi-function
input terminals (H1-OO) are set to 7 (acceleration/deceleration time selection 1) and 1A (acceleration/decel-
eration time selection 2), you can switch the acceleration/deceleration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleration/Decelera- Acceleration/Decelera-
tion Time Selection 1 tion Time Selection 2 Acceleration Time Deceleration Time
Terminal Terminal
OFF OFF C1-01 C1-02
ON OFF C1-03 C1-04
OFF ON C1-05 C1-06
ON ON C1-07 C1-08

mSwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch acceleration/deceleration time automatically using the set frequency.

When the output frequency reaches the set value in C1-11, the drive switches the acceleration/deceleration
time automatically as shown in the following diagram.

Set C1-11 to a value other than 0.0Hz. If C1-11 is set to 0.0Hz, the function will be disabled.

Output frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

B — |

! ; g ' :
C1-07 rate C1-01 rate C1-02 rate C1-08 rate

When output frequency > C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 1 (C1-01, C1-02).

When output frequency < C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 4 (C1-07, C1-08).

Fig 6.18 Acceleration/deceleration Time Switching Frequency

BAdjusting Acceleration and Deceleration Time Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 5 (acceleration/deceleration time gain), you can adjust the
acceleration/deceleration time using terminal A2's input voltage.

The drive's acceleration time when the acceleration time has been set in C1-01 is as follows:

Acceleration time = C1-01 set value x acceleration/deceleration time gain




Acceleration/deceleration time gain (set value: 5)

100%

(Acceleration/deceleration gain from 1 to
50% L - 10 V) = 10 V/Input voltage (V) x 10 (%)

200% | 4-1 -
10%[ -t --r ==

Owvay 5V 10V

Fig 6.19 Acceleration/Deceleration Time Gain Using an Analog Input

BEntering S-curve Characteristics in the Acceleration and Deceleration Time

By performing acceleration and deceleration using an S-curve pattern, you can reduce shock when starting and
stopping the machine.

Using the drive, you can set an S-curve characteristic time for each of the following: Acceleration start time,
deceleration start time, acceleration end time, and deceleration end time.

Acceleration time = Selected acceleration time + (Acceleration start time S-curve characteristic time +
Acceleration end time S-curve characteristic time) / 2
Deceleration time = Selected deceleration time + (Deceleration start time S-curve characteristic time +
INFO . ) e
Deceleration end time S-curve characteristic time) / 2

% Set the S-curve characteristic time to lengthen acceleration/deceleration time as follows:

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

G302 €503

Output frequency S ——— _

G Grog

Fig 6.20 S-curve Characteristic during Operation Switching



Acceleration and Deceleration Characteristics

@ Accelerating and Decelerating Heavy Loads (Dwell Function)

The dwell function stores the output frequency when starting or stopping heavy loads. By temporarily storing
the output frequency, you can prevent the motor from stalling. When using the dwell function, you must select
a deceleration stop. Set b1-03 (Stopping Method Selection) to 0.

ERelated Parameters

Name Control Methods
. Change
Parameter g Setting | Factory . Open Open
Description . during i
Numbe i Range | Settin : ; Loop | Flux | Loop
umoer Display 9 "9 | Operation | V/f \g'g] Vector | Vector | Vector
1 2
Dwell
Reference at 0.0
b6-01 | Start to |00Hz| No |A| A | A | A | A
Dwell Ref 400.0
(@Start
Dwell Time Run COT,WON—. OFF
at Start Output frequency 0.0
b6-02 to 0.0sec No A A A A A
Dwell i 10.0
Time@Start i
Dwell /[ 1 Tbs-01 be-03 Time
Frequency at bé—_ﬁé b‘?ﬁh 0.0
b6-03 | Stop to |00Hz| No |A|A| A | A | A
Dwell Ref | The dwell function is used to temporarily 400.0
@Stop hold the frequency when driving a motor
with heavy load.
Dwell Time
at Stop 0.0
b6-04 to 0.0sec No A A A A A
Dwell Time 10.0
@Stop




During Acceleration Function)

€ Preventing the Motor from Stalling During Acceleration (Stall Prevention

The Stall Prevention During Acceleration function prevents the motor from stalling if a heavy load is placed
on the motor, or sudden rapid acceleration is performed.

If you set L3-01 to 1 (enabled) and the drive output current exceeds the -15% level of the set value in L3-02,
the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

If you set L3-01 to 2 (optimum adjustment), the motor current accelerates to the value set in L3-02. With this
setting, the acceleration time setting is ignored.

ERelated Parameters

Name Control Methods
. Change O [e)
Parameter g Setting Factory : pen pen
Description . during VI
Number i Range Settin ; i oop | Flux | Loop
Display 9 9| Operation | V/f "g,'g‘ Vector | Vector | Vector
1 2
Stall Selects the stall prevention method
Prevention used to prevent excessive current
Selection during acceleration.
During Accel | 0: Disabled - Motor accelerates at
active acceleration rate. The
motor may stall if load is too
heavy or accel time is too short.
1: General Purpose - When output
current exceeds L3-02 level,
L3-01 acceleration stops. Acceleration 0to2 1 No A A A No No
will continue when the output
StallP Accel current level falls below the
Sel L3-02 level.
2: Intelligent - The active
acceleration rate is ignored.
Acceleration is completed in the
shortest amount of time without
exceeding the current value set
in L3-02.
Stall ) This function is enabled when
Prevention L3-01is "1" or "2".
Level During | prive rated current is 100%
- M 3 0,
£3-02 | Acceleration Decrease the set value if stalling or 010200 | 150% No A A A No No
StallP Accel | €xcessive cyrrent occurs with
Lvl factory setting.
Stall . Sets the lower limit for stall
Prevention | ;revention during acceleration, as a
Limit During el
A percentage of the drive's rated
L3-03 | Acceleration current, when operation is in the 010 100 0% No A A A No No
StallP CHP frequency range abqve E1-06
Lvl (constant power region).




Acceleration and Deceleration Characteristics

BTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

Stall level during
L3-02 acceleration
1302 [, R R
15 . o
1 Time
Output frequency | | | i
Output frequency is controlled |
to prevent the motor stalling.
Time

Fig 6.21 Time Chart for Stall Prevention During Acceleration

ESetting Precautions

« If the motor capacity is small compared to the drive capacity, or if the motor is operated using the factory
settings, resulting in the motor stalling, lower the set value of L3-02.

« If using the motor in the constant output range, L3-02 will be automatically lowered to prevent stalling.
L3-03 is the limit value to prevent the stall prevention level in the constant output range from being
reduced more than necessary. 6

* Set the parameters as a percent taking the drive rated voltage to be 100%. —.

Stall prevention level during
acceleration

L3-02 (Stall Prevention Level during Accelera-
tion)

: L3-02 x L3-03 (Stall Prevention Limit during Ac-
"""""""""""""""""""" celeration)

Output frequency

ET-06
Base Frequency (FA)

Fig 6.22 Stall Prevention Level and Limit During Acceleration




€ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

The Stall Prevention During Deceleration function makes the rate of deceleration more gentle to suppress
increases in DC bus voltage when the DC bus voltage exceeds the set value during motor deceleration.

This function automatically lengthens the deceleration time with respect to the bus voltage, even if the decel-
eration time has been set to a considerably small value.

If L3-04 is set to 1 or 2, when the main circuit DC voltage approaches the stall prevention level during decel-
eration, deceleration stops, and when deceleration falls below the level, is restarted. Using this operation,
deceleration time is automatically lengthened. If L3-04 is set to 1, deceleration time returns to the set value,
and if L3-04 is set to 2, deceleration is automatically adjusted to a faster deceleration time within the range of
the stall prevention level during deceleration.

EmRelated Parameters

Name Control Methods
" Change 0O O
Parameter o Setting Factory . VI pen pen
Description e Setting during Loop | Flux | Loop

Number i ¢ ;
Display Operation | VA V;g‘ Vector | Vector | Vector
1 2

Stall When using a braking resistor, use
Prevention setting "0". Setting "3" is used in
Selection specific applications.

During 0: Disabled - The drive decelerates

Deceleration at the active deceleration rate. If
the load is too large or the
deceleration time is too short, an
OV fault may occur.

1: General Purpose - The drive
decelerates at the active
deceleration rate, but if the main
circuit DC bus voltage reaches
the stall prevention level (380/

L3-04 760Vdc), deceleration will stop. 0to3" 1 No Q Q Q Q Q

Deceleration will continue once

StallP Decel the DC bus level drops below the

Sel stall prevention level.

2: Intelligent - The active
deceleration rate is ignored and
the drive decelerates as fast as
possible w/o hitting OV fault
level. Range: C1-02/10.

3: Stall Prevention w/ Braking
Resistor - Stall prevention during
deceleration is enabled in
coordination with dynamic
braking.

* In Flux Vector or in Open Loop Vector 2, the setting range becomes 0 to 2.



Acceleration and Deceleration Characteristics

ESetting Example

An example of stall prevention during deceleration when L3-04 is set to 1 as shown below.

Output frequency : Deceleration time controlled to

/ prevent overvoltage

Time

Deceleration timé
(set value)

Fig 6.23 Stall Prevention During Deceleration Operation

ESetting Precautions

* The stall prevention level during deceleration differs depending on the drive capacity. Refer to the follow-
ing table for details.

Drive Capacity Stall Prevention Level during Deceleration (V)
200-240Vclass 380

E1-01 2400 V 760
380-480Vclass

E1-01 <400 V 660

¢ When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
parameter L3-04 to 0 or 3.

* To decelerate at a shorter time than the deceleration time set when L3-04 is set to 0 with the braking option
enabled, set L3-04 to 3.

* The setting of L3-04 is ignored for flux vector control or open-loop vector control 2.
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Adjusting Frequency References

This section explains methods of adjusting frequency references.

€ Adjusting Analog Frequency References

Gain and bias are among the parameters used to adjust analog inputs.

ERelated Parameters

Name Control Methods
- Change O o]
Parameter - Setting Factory . % pen pen
Description : during VAL Fi L
Number i Range Settin : i 0op ux 00p
Display 9 9| Operation | VA | WM | iecir | Vector | Vector
1 2
Tfarminal Al Sets the signal level of terminal
Signal Level Al
H3-01 | Selection 0: 0 to 10Vde Oor1 0 No | A | A | A | A A
Term Al Lvl 1:-10 to +10Vdc
Sel [11-bit plus polarity sign]
Zegnisrlal Al Sets the output level when 10V 0.0
ain Setting ie :
H3-02 is 1nPut, as a percentage of the to 100.0% Yes A A A A A
Terminal Al maximum output frequency 1000.0
Gain (E1-04).
Terminal Al Sets the output level when 0V is
Bias Setting input, as a percentage of the -100.0
H3-03 J § to 0.0% Yes A A A A A
Terminal Al maximum output frequency 100.0
Bias (E1-04).
Terminal A3 Sets the signal level of terminal
Signal Level A3.
H3-04 | Selection 0: 0 to 10Vde Oorl 0 No A A A A A
Term A3 Slgnal 1:-10 to +10Vdc
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings" for multi-function 0to 1IF 2 No A A A A A
Terminal A3 selections]
Sel
Terminal A3
Gain Setting : 0.0
H3-06 Sets the output level when 10V is to 100.0% Yes A A A A A
Terminal A3 Input. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Sets the fr'eq.uency reference to 0.0% Yes A A A A A
Terminal A3 when 0V is input. 100.0
Bias




Adjusting Frequency References

Name Control Methods
a Change [e) o]
Parameter i Setting Factory ) VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
u Display 9 9 | Operation | VA | Vector | Vector | Vector
1 2
Terminal A2 Selects the signal level of
Signal Level terminal A2.
Selection 0: 0 to 10Vdc (switch S1-2 must
be in the OFF position).
1: -10 to +10Vdc (switch S1-2
H3-08 must be in the OFF position). 0to2 2 No A A A A A
] 2: 4 to 20mA (switch S1-2 must
Term A2 Signal be in the ON position)
Note: Switch between current or
voltage inputs by using (S1-2)
switch on the terminal board.
Terminal A2
Function Selects the function of terminal
_ Selection A2.
H3-09 - Same choices as Terminal A3 Oto IF 0 No A A A A A
Terminal A2 Function Selection (H3-05).
Sel
Terminal A2
H3-10 Gain Setting Sets the output level when 10V is Ot.OO 100.0% Yes A A A A A
- . . 0
Terminal A2 input. 1000.0
Gain
Terminal A2
Bias Settin ; -100.0
H3-11 g Sets the output level when 0V is to 0.0% Yes A A A A A
- . . 0
Terminal A2 Input. 100.0
Bias
Analog Input This parameter adjusts the filter
. Filter Time on all 3 analog inputs. Increase to 0;20 0.03sec No A N A N N
Constant add stability, decrease to improve 200 ’
Filter Avg Time | ¢Sponse.
6
B Adjusting Analog Frequency Reference Using Parameters e

The frequency reference is input from the control circuit terminals using analog voltage and current.

If using frequency reference terminal Al as an input terminal, perform adjustments using parameters H3-02
and H3-03. If using multi-function analog input terminal A2 as a frequency reference terminal, perform
adjustments using H3-10 and H3-11.

Adjustment can be made using H3-06 and H3-07 when multi-function analog input terminal A3 is used as a
frequency reference terminal.

Frequency reference Frequency reference

H3-02 H3-10

(H3-06)

Terminal A2 input

o Terminal A1 (A3) _

H3-03 H3-11

(H3-07) input voltage voltage (current)
ov 10V 0V(4mA) 10 V(20 mA)

Terminal A1, A3 input Terminal A2 input

Fig 6.24 Terminals A1 and A2 Inputs




mAdjusting Frequency Gain Using an Analog Input

When H3-09 or H3-05 is set to 1 (frequency gain), you can adjust the frequency gain using the analog input
terminal A2 or A3.

Frequency gain

100%

Multi-function analog input
terminal A2 input level

0V (4mA) 10 V(20 mA)

Fig 6.25 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal A1 is the sum of H3-02 and terminal A2 gain. For example, when H3-02 is set
to 100% and terminal A2 is set to 5 V, the terminal A1 frequency reference will be 50%.

Frequency reference

100%-----=-=-=====- 5 Ha-02

50%

Terminal A1 input voltage

Setting Precautions
H3-05 cannot be set to 0.

EAdjusting Frequency Bias Using an Analog Input

When parameter H3-09 or H3-05 is set to 0 (add to terminal A1), the frequency equivalent to the terminal A2
or A3 input voltage is added to A1 as a bias.

Frequency bias

100%
Multi-function analog input
terminal A2 or A3 input level
0V (4 mA) 10 V(20 mA)

Fig 6.26 Frequency Bias Adjustment (Terminal A2 or A3 Input)



Adjusting Frequency References

For example, if H3-02 is 100%, H3-03 is 0%, and terminal A2 is set to 1 V, the frequency reference from
terminal A1 when OVis input to A1 will be 10%.

Frequency reference

10% ‘
Bias ’

Terminal A1 input voltage

€ Operation Avoiding Resonance (Jump Frequency Function)
The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-
cies in the machinery.
This function is effective in creating a frequency reference dead band.

During constant-speed operation, operation within the jump frequency range is prohibited. Smooth operation
still used during acceleration and deceleration, i.e., jumps are not performed.

ERelated Parameters

Name Control Methods
Parameter Description Seting | Factory %Z?].T]%e Vi (L)pen o (L)Pen
Number i Range Settin : n 0op ux 00p
Display 9 9| Operation | VA | With | oo | Vector | Vector
PG y > 6
Jump . I
Frequency | This parameter allows
d3-01 4 Y programming of up to three 0.0Hz No A A A A A
Jump Freq 1 prohibited frequency reference
points for eliminating problems
Jump with resonant vibration of the 0.0
d3-02 | Frequency 2 motor / machine. This feature to 0.0Hz No A A A A A
Jump Freq 2 does not actually eliminate the 400.0
selected frequency values, but
Jump will accelerate and decelerate the
d3-03 | Frequency 3 motor through the prohibited 0.0Hz No Al A A A A
bandwidth.
Jump Freq 3
Jump This parameter determines the
Frequency width of the deadband around 0.0
43-04 Width each selected prOhlbltet'l to | OHz No A A A A A
frequency reference point. A 20.0
Jump ) setting of "1.0" will result in a '
Bandwidth deadband of +/- 1.0Hz..

The relationship between the output frequency and the jump frequency reference is as follows:




Output frequency

Frequency reference descending E E /

A
+ Jump frequency width d3-04
HE /F(requencyi
/ I reference !
Lo ascending!
Y A '
! ump
T / 1 frequency
o Jump 1 width d3-04
' frequency |
width d3-04 ;
— E :
Y Y A

Jump frequency reference
Jump Jump Jump

frequency frequency frequency

3(d3-03) 2 (d3-02) 1(d3-01)

Fig 6.27 Jump Frequency

mSetting Jump Frequency Reference Using an Analog Input

When parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-func-
tion Analog Input Terminal A3 Function Selection) is set to A (jump frequency), you can change the jump fre-
quency using the terminal A2 input level.

Jump frequency

Max. output frequency
E1-04

Multi-function analog input
oV 10V terminal A2 or A3 input level

(4 mA) (20 mA)

Fig 6.28 Jump Frequency Setting Using an Analog Input

ESetting Precautions
 Set the jump frequency according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
e When parameters d3-01 to d3-03 are set to OHz, the jump frequency function is disabled.



Adjusting Frequency References

€ Adjusting Frequency Reference Using Pulse Train Inputs

The frequency reference can be adjusted when b1-01 (Reference Selection) is set to 4 (Pulse Train Input). Set
the pulse frequency in parameter H6-02 to 100% reference, and then adjust the gain and bias accordingly
using H6-03 and H6-04.

HRelated Parameters

Name Control Methods
a Change [®) o]
Parameter o Setting Factory . VE pen pen
Description } during L Fi L
Numbe i R Setti 5 a 0op ux 00p
umber | Display ange | SeN9 | operation | VIf | Vector | Vector | Vector
1 2
Terminal RP
Pulse Train Selects the function of pulse train
Input terminal RP.
H6-01 Functlgn 0: Frequency reference 0to2 0 No A A A A A
Selection 1: PID feedback value
Pulse Input 2: PID setpoint value
Sel
Pulse Train
Input Scaling | Sets the number of pulses (in Hz) 1000
H6-02 that is equal to the maximum output to 1440Hz Yes A A A A A
Pulse In frequency E1-04. 32000
Scaling
f ulse ;F}rgin Sets the output level when the pulse 0.0
nput Gain train input is at 100% as a )
- 0,
H6-03 Pulse Input percentage of maximum output | 0:)00' 0 100.0% Yes A A A A A
Gain frequency E1-04.
Pulse Train
Input Bias Sets the output level when the pulse | -100.0
H6-04 train input is OHz as a percentage of to 0.0% Yes A A A A A 6
Pulse Input maximum output frequency E1-04. 100.0
Bias I
Pulse Train
Input Filter . : 0.00
H6-05 | Time Sets the pulse train input filter time to 0.10sec Yes A A A A A
constant in seconds.
2.00
Pulse In Filter

The following diagram shows the method for adjusting the frequency reference using pulse inputs.

Gain and bias e
Filter =0 Master speed
RP c ; ° =1 ! > frequency
n_n ycle | Lo o : » PID feedback
measurement 1+sT ! !
. o—»
Pulse H6.05 : - : PID target value
" Heo1

Scaling using H6-02

Fig 6.29 Frequency Reference Adjustments Using Pulse Train Inputs
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Speed Limit (Frequency Reference Limit
Function)

This section explains how to limit the motor speed.

€ Limiting Maximum Output Frequency

If you do not want the motor to rotate above a given frequency, use parameter d2-01.

Set the upper limit value of the drive output frequency as a percent, taking E1-04 (Maximum Output Fre-
quency) to be 100%.

EmRelated Parameters

Name Control Methods
) Change O o]
Parameter v Setting Factory ] pen pen
Description ) during VA
Number i Range Settin - a oop | Flux | Loop
Display 9 9 | Operation | VA | with Vector | Vector | Vector
PG
1 2
Frequency Ref- | Determines maximum frequency
erence Upper | reference, set as a percentage of
Limit maximum output frequency
(E1-04). If the frequency 0.0
d2-01 reference is above this value, to 100.0% No A A A A A
Ref Upper actual drive speed will be limited 110.0
Limit to this value. This parameter
applies to all frequency reference
sources.




Speed Limit (Frequency Reference Limit Function)

€ Limiting Minimum Frequency

If you do not want the motor to rotate at below a given frequency, use parameters d2-02 or d2-03.
There are two methods of limiting the minimum frequency, as follows:
¢ Adjust the minimum level for all frequencies.
¢ Adjust the minimum level for the master speed frequency (i.e., the lower levels of the jog frequency, multi-
step speed frequency, and auxiliary frequency will not be adjusted).

HRelated Parameters

Name Control Methods
) Change Open Open
Parameter - Setting Factory . VE pel p
rier | Diply Pocobten | o | g | R | [ | 2|2
1 2
Frequency Determines maximum frequency
Reference reference, set as a percentage of
Lower Limit maximum output frequency
(E1-04). If the frequency 0.0
d2-02 reference is above this value, to 0.0% No A A A A A
Ref Lower actual drive speed will be limited 110.0
Limit to this value. This parameter
applies to all frequency reference
sources.
Master Speed | Determines maximum frequency
Reference reference, set as a percentage of
Lower Limit maximum output frequency (E1-
04). If the frequency reference is 0.0
d2-03 R . to 0.0% No A A A A A
above this value, actual drive
Refl Lower | ooed will be limited to this value. | 10
Limit This parameter applies to all
frequency reference sources.

EAdjusting Frequency Lower Limit Using an Analog Input

If you set parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-
function Analog Input Terminal A3 Function Selection) to 9 (output frequency lower level), you can adjust the I
frequency lower level using the terminal A2 input level.

Output frequency lower level

Max. output frequency
E1-04

Multi-function analog input
oV 10 v terminal A2 or A3 input level

(4mA) (20 mA)

Fig 6.30 Output Frequency Lower Level for Multi-function Analog Input

If parameter d2-02 and terminal A2 output frequency lower level have been set at the same time, the larger
set value will become the frequency lower limit.

INFO
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Improved Operating Efficiency

This section explains functions for improving motor operating efficiency.

€ Reducing Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the amount of motor slip also grows large and the motor speed decreases. The slip
compensation function controls the motor at a constant speed, regardless of changes in load. When the motor
is operating at the rated load, parameter E2-02 (Motor Rated Slip) X the frequency in parameter C3-01 is

added to the output frequency.

B Related Parameters

Name Control Methods
- Change Open Open
Parameter o Setting Factory 5 VA P pe
Nomber | Display pesarpton Rarge || Se0 | men | VI | i | [0 | | VS
1 2
Slip This parameter is used to increase
Compensation | motor speed to account for motor
Gain slip by boosting the output
frequency. If the speed is lower
than the frequency reference,
increase C3-01. If the speed is 0.0
C3-01 higher than the frequency to 1.0* Yes A | No A A A
reference, decrease C3-01. 2.5
Slip Comp Gain | Note: Adjustment is not normally
required. When operating in
Open Loop Vector, this parameter
works as a function to set the
proper amount of gain.
Slip This parameter adjusts the filter
Compensation | on the output of the slip
Primary Delay | compensation function. Increase
Time to add stability, decrease to 0
C3-02 improve response. to 200*ms No A No A No No
* Reduce the setting when slip 10000
Slip Comp compensation response is slow.
Time * When speed is not stabilized,
increase the setting.
Slip
Compensation | This parameter sets the upper 0
C3-03 |Limit limit .for the. slip compensation to 200% No A | No A No No
function. It is set as a percentage
Slip Comp of motor rated slip (E2-02). 250
Limit
Slip
Compensation Determines whether slip
Selection compensation is enabled or
C3-04 |During disable.d during regenerative Oorl 0 No A | No A No No
Regeneration | Operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output Voltage | Determines if the motor
LimitOperation | magnetic flux is automatically
C3-05 Selection decrea§ed when output voltage Oorl 0*1 No No | No A A A
saturation occurs.
Output V limit | 0:Disabled
1: Enabled

* The display shows the factory settings for Open Loop Vector. Default settings will change in accordance with the control mode.
* 1. Factory default changes based on motor control mode.




Improved Operating Efficiency

mAdjusting Slip Compensation Gain
You can switch the C3-01 parameter settings as shown below by changing the control method.
* V/f control without PG: 0.0
¢ Open-loop vector control: 1.0
* Flux vector control: 1.0
Set C3-01 to 1.0 to compensate the rated slip set using the rated torque output status.
Adjust the slip compensation gain using the following procedure.

1. Set E2-02 (Motor Rated Slip) and E2-03 (Motor No-load Current) correctly.
You can calculate the motor rated slip from the values on the motor nameplate using the following for-
mula.
Amount of motor rated slip (Hz) = Motor rated frequency (Hz) - No. of rated rotations (min_l.) x No. of

motor poles / 120
Set the values for rated voltage, rated frequency, and no-load current in the motor unladen current. The

motor rated slip is set automatically in the vector control using autotuning.
2. In V/fcontrol, set C3-01 to 1.0. Setting this parameter to 0.0 disables slip compensation.

3. Apply a load, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at a time. If the speed is less than the target value, increase the slip compensation gain, and if
the speed is greater than the target value, reduce the slip compensation gain.

For flux vector control, the slip compensation gain is used as the motor temperature compensation gain. When
the motor temperate increases, the motor’s internal constant increases, resulting in an increase in slip. If C3-01
is set, the amount of slip is adjusted as the temperature rises. Set C3-01 if the amount of torque varies with the
temperature when using torque control or a torque limit. The larger the value of C3-01, the larger the compen-
sation.

mAdjusting Slip Compensation Primary Delay Time Constant
Set the slip compensation primary delay time constant in ms. 6

You can switch the factory settings as follows by changing the control method.
* V/f control without PG: 2000ms

* Open-loop vector control: 200ms

Normally, there is no need to make these settings. When the slip compensation response is low, lower the set
value. When the speed is unstable, increase the set value.

mAdjusting Slip Compensation Limit
Set the upper limit for the slip compensation amount as a percent, taking the motor rated slip amount as 100%.

If the speed is lower than the target value but does not change even when you adjust the slip compensation
gain, the motor may have reached the slip compensation limit. Increase the limit, and check the speed again.
Make the settings, however, to make sure that the value of the slip compensation limit and reference frequency
does not exceed the tolerance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.




Slip compensation limit
E1-04
E1-06

X (3-03

C3-03

: : Output frequency
E1-06 E1-04

E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.31 Slip Compensation Limit

ESelecting Slip Compensation Function During Regeneration
Set whether to enable or disable the slip compensation function during regeneration.

If the slip compensation function operates during regeneration, you might have to use the braking option
(braking resistor, Braking Resistor Unit, and Braking Unit) to momentarily increase the regenerative amount.

ESelecting Output Voltage Limit Operation

If output voltage saturation occurs while the output voltage limit operation is disabled, the output current will
not change, but torque control accuracy will be lost. If torque control accuracy is required, change the settings
to enable the output voltage limit operation.

If the output voltage limit operation is enabled, motor magnetic flux current is controlled automatically, and
torque control accuracy is maintained to limit the output voltage references. Consequently, the output current
will increase by approximately 10% maximum (with rated load) compared with when the output voltage limit
operation is disabled, so check the drive current margin.

Setting Precautions
* If using the device at medium to low speed only, if the power supply voltage is 10% or more higher than
the motor rated voltage, or if the torque control accuracy at high speeds is insufficient, it is not necessary to
change the output voltage limit operation.
« If the power supply voltage is too low compared with the motor rated voltage, torque control accuracy may
be lost even if the output voltage limit operation is enabled.
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€ Compensating for Insufficient Torque at Startup and Low-speed Opera-
tion (Torque Compensation)

The torque compensation function detects that the motor load has increased, and increases the output torque.

V/f control calculates and adjusts the motor primary loss voltage according to the output voltage (V), and
compensates for insufficient torque at startup and during low-speed operation. Calculate the compensation
voltage as follows: Motor primary voltage loss X parameter C4-01.

Vector control separates the motor excitation current and the torque current by calculating the motor primary
current, and controlling each of the two separately.

Calculate the torque current as follows: Calculated torque reference x C4-01

HRelated Parameters

Name Control Methods
! Change Open Open
Parameter g Setting Factory 5 . B B
er | Dipy Posoblon | g | S | ol | || e | |
1 2
Torq Comp This parameter sets the gain for
Gain the drive's automatic torque boost
function to match the drive's
output voltage to the motor load.
This parameter helps to produce 0.00
C4-01 better starting torque. It o 100 | Yes | A | A | A | No | No
Torq Comp determines the amount of torque 250
Gain or voltage boost based upon
motor current, motor resistance,
and output frequency.
Note: Adjustment is not normally
required.
Torque This parameter adjusts the filter
Compensation | on the output of the torque
Primary Delay | compensation function. Increase 0
C4-02 | Time to add stability, decrease to to 201ns No A A A No No
improve response. 10000
Torq Comp Note: Adjustment is not normally
Time required.

* The display shows the factory settings for Open loop vector 1 (OLV1). Default settings will change in accordance with the control mode.




mAdjusting Torque Compensation Gain

Normally, there is no need to make this adjustment. Do not adjust the torque compensation gain when using
open-loop vector control.

Adjust the torque compensation gain using V/f control in the following circumstances.
« If the cable is very long, increase the set value.
« If the (maximum applicable) motor capacity is smaller than the drive capacity, increase the set value.
« If the motor is vibrating, reduce the set value.

Adjust this parameter so that the output current during low-speed rotation does not exceed the drive rated out-
put current range.

mAdjusting the Torque Compensation Primary Delay Time Constant

Set the torque compensation function primary delay in ms.

You can switch the factory settings as follows by changing the control method settings:
* V/f control without PG: 200ms
* V/f control with PG: 200ms
* Open-loop vector control: 20ms

Normally, there is no need to make this setting. Adjust the parameter as shown below.
« If the motor is vibrating, increase the set value.

« If the motor response is low, decrease the set value.
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4 Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with a light load. This func-
tion can be used in V/f without PG and V/f with PG.

HRelated Parameters

Name Control Methods
' Change [e) O
Parameter - Setting Factory . pen pen
Description 3 during VAL
Number i Range Settin : i oop | Flux | Loop
Display 2 9| Operation |V V;'éh Vector | Vector | Vector
1 2
Hunting If the motor vibrates while lightly
Prevention loaded, hunting
n1-01 Selection p‘reveI.mon may reduce the Oorl | No A A No No No
vibration.
Hunt Prev 0: Disabled
Select 1: Enabled
Hunting Sets the gain for the Hunting
Prevention Prevention Function.
Gain Setting If the motor vibrates while lightly
loaded and n1-01=1, increase the 0-00
nl-02 . o to 1.00 No A A No No No
gain by 0.1 until vibration ceases.
. 2.50
Hunt Prev Gain If the motor stalls while n1-01=1,
decrease the gain by 0.1 until the
stalling ceases.




@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) function measures the stability of the speed when a load is sud-
denly applied, by calculating the amount of fluctuation of the torque current feedback value, and compensat-
ing the output frequency with the amount of fluctuation.

HRelated Parameters

Name Control Methods
a Change Open Open
Parameter s Setting Factory 3 VE pel pel
1 2
Speed Sets the internal speed feedback
Feedback detection control gain in the
Detection automatic frequency regulator
Control (AFR) | (AFR).
Gain Normally, there is no need to
change this setting. Adjust this 0.00
n2-01 parameter as follows: to 1.00 No [No|No| A | No [ No
- If hunting occurs, increase the
10.00
set value.
AFR Gain - If response is low, decrease
the set value.
Adjust the setting by 0.05 units
at a time, while checking the
response.
Speed
Feedback
Detection Sets the time constant to control 0
n2-02 | Control (AFR) | the rate of change in the speed to 50ms No No | No A No No
Time Constant | feedback detection control. 2000
AFR Time




Machine Protection .

Machine Protection

This section explains functions for protecting the machine.

€ Reducing Noise and Leakage Current
The switching frequency of the drive’s output transistor can be changed to reduce carrier noise and leakage
current from the motor.
HRelated Parameters

Name Control Methods
) Change Open Open
Parameter g Setting | Factory ] Vi =
Number | Display ——— Range | Seting | coernd | i i | S5 | Ve | veckr
1 2
Carrier Selects the number of pulses per second of
Frequency | the output voltage waveform. Setting range
Selection determined by C6-01 setting.
0: Low noise
1: Fc=2.0 kHz
C6-02 g iz:;g llzgz tofF |0 No Q| Q| Q| A [No™
CarrierFreq | 4: Fc = 10.0 kHz
Sel 5:Fc=12.5kHz
6: Fc=15.0 kHz
OF: Program (Determined by the settings of
C6-03 thru C6-05)
Carrier Sets the carrier frequency upper limit and
Frequency | lower limit in kHz units. 2.0 15.0
C6-03 | Upper Limit | The carrier frequency gain is set as follows: 1t500 kHz No Al A A A No
CarrierFreq 3 . 4 *2
Max
Carrier frequency
Carrier
Frequency 06-03 0.4 150
C6-04 |LowerLimit | cs-04\— to KkHz No | A|A| No| No | No
- Output frequency x (C6-05) x K 15.0
CarrierFreq Output 3 %4 2 6
Min E1-04 frequency
(Max. output frequency) _
Carrier K is a coefficient that depends on the setting
Frequency of C6-03.
Proportional | 6.03 > 10.0 kHz: K =3
Gain 10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0kHz>C6-03: K=1
Maximum carrier frequency allowed when 00
C6-02=F. to
C6-05 Note: Carrier frequency is set to C6-03 99 00 No A | A | No | No | No
) (upper limit) when operating in Vector 4
CarrierFreq | control Mode.
Gain
C6-05 Sets the relationship of output
frequency to carrier frequency when
C6-02 = OF.
Carrier
Frequency | Selects the carrier frequency during Vector
Selection for | Control 2 wo/PG.
C6-11 | Open Loop 1: 2kHz (3-phase modulat?on) ltod 4 No No | No | No No Q
Vector 2 2: 4kHz (3-phase modulation) *2 *5 | *5 *5 *5
3: 6kHz (3-phase modulation)
Carrier Freq | 4; 8kHz (3-phase modulation)
Sel
* 1. The setting range depends on the control method of the drive.
* 2. The factory setting depends on the capacity of the drive.
* 3. The setting range depends on the capacity of the drive.
* 4. This parameter can be monitored or set only when 1 is set for C6-01 and F is set for C6-02.
* 5. Displayed in Quick Programming Mode when motor 2 is set for a multi-function input.



EControl Mode and Carrier Frequency Settings

Carrier frequency settings are restricted as listed in the following table according to the control mode selec-
tion.

Control Mode Carrier Frequency

:2.0 kHz

: 5.0 kHz

: 8.0 kHz

:10.0 kHz

:12.5kHz

:15.0 kHz

: Any setting*

etailed settings are available in C6-03, C6-04, and C6-05.
:2.0kHz

:5.0kHz

8.0 kHz

:10.0 kHz

:12.5 kHz

1 15.0 kHz

: Any setting*

The upper limit of the carrier frequency is determined by C6-03.
1: 2.0 kHz

2:4.0 kHz

3:6.0kHz

4: 8.0 kHz

V/f control with or without a PG

Open-loop vector control 1 or
Flux vector control

MU AW~ IO UNRWN—

Open-loop vector control 2

* The upper limit of the carrier frequency depends on the drive capacity.

HCarrier Frequency Setting Precautions
When selecting the carrier frequency, observe the following precautions.

¢ Adjust the carrier frequency according to the cases shown below.
If the wiring distance between drive and motor is long: Set the carrier frequency low. (Use the following
values as guidelines.)

Wiring Length 50 m or less 100 m or less Over 100 m

C6-02 (carrier frequency

selection) setfing 1 to 6 (15 kHz) 1to 4 (10 kHz) 1to2 (5 kHz)

If speed and torque are inconsistent at low speeds: Set the carrier frequency low.
If leakage current from the drive is large: Set the carrier frequency low.
If metallic noise from the motor is large: Set the carrier frequency high.

¢ When using V/f control or V/f control with PG, you can vary the carrier frequency according to the output
frequency, as shown in the following diagram, by setting C6-03 (Carrier Frequency Upper Limit), C6-04
(Carrier Frequency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).

Carrier Frequency

C6-03
C6-04 <4+— Outf)ut frequency x C6-05
x K
) - ) Output frequency
* Kiis the coefficient determined by the set E1-04

value in C6-03.

C6-03 > 10.0 kHz: K=3

10.0 kHz > C6-03 > 5.0 kHz: K=2
5.0 kHz > C6-03: K=1

Max. Output Frequency

Fig 6.32
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¢ With vector control, the carrier frequency is fixed to the Carrier Frequency Upper Limit in C6-03 if user-
set or by the carrier frequency set in C6-02.

¢ To fix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05 to 0.

« If the settings are as shown below, OPE11 (Parameter setting error) will occur.
If Carrier Frequency Proportional Gain (C6-05) > 6 and C6-03 < C6-04.

* Depending on the carrier frequency setting, the drive’s overload level may be reduced. Even when the
overload current falls to below 150%, OL2 (Drive overload) will be detected. The drive overload current
reduction level is shown below.

Overload reduction level

A
100%
80%
200-240V, 22 kW
50%
0 10KHzZ 15kH Z> Carrier frequency

Fig 6.33 Overload Reduction Level for V/f Control, V/f Control with PG, Open-loop Vector Control 1,
and Flux Vector Control
Overload reduction level

A
100%

87%

200-240 V, 30 to 75 kW

50%

» Carrier frequency

0 4kHz 8kHz

Fig 6.34 Overload Reduction Level for Open-loop Vector Control 2




4 Limiting Motor Torque (Torque Limit Function)

The motor torque limit function is enabled only with open-loop torque control.

In the open-loop vector control method, the user-set value is applied to the torque limit by calculating inter-
nally the torque output by the motor. Enable this function if you do not want a torque above a specified
amount to be applied to the load, or if you do not want a regeneration value above a specified amount to occur.

HRelated Parameters

Control Methods
Parame- " Change
e Settiny Factor y Open Open
ter Name Description Rangg Setﬁn’g duing | V\V/é: Loop | Fx | Loop
Number Operation PG Vector | Vector | Vector
1 2
Forward
Torque
L7-01 | Limit 010300 200% | No |[No|No| A | A | A
Torq Limit
Fwd
Reverse L
Torque Sets the torque limit value as a percentage
Limit of the motor rated torque. Four individual ,
L7-02 quadrants can be set. 0t0300| 200% No No | No A A A
Torq Limit
Rev Output torque
Positive torque
Forward L7-01
Regenera- No. of
) 3 motor
tive Torque Reverse ki rotations
L7-03 | Limit 5 Forward 0t0300| 200% No No | No A A A
Torq Lmt
Fwd Rgn L7-02 Negative torque
Reverse
Regenera-
tive Torque
L7-04 | Limit 0to300| 200% No No | No A A A
Torq Lmt
Rev Rgn
Multi-function Analog Input (H3-05, H3-09)
Control Methods
Settin . Open Open
. Function Contents (100%) i \m loen | o | Lann
Vector | Vector | Vector
PG 1 5
10 Positive torque limit Motor's rated torque No | No | Yes | Yes | Yes
11 Negative torque limit Motor's rated torque No No | Yes | Yes | Yes
12 Regenerative torque limit Motor's rated torque No | No | Yes | Yes | Yes
15 Positive/negative torque limit Motor's rated torque No | No | Yes | Yes | Yes

Note The forward torque limit is the limit value when the analog input signal generates forward torque. This torque limit setting is enabled even when the
analog input signal generates forward torque while the motor is operating (regeneration).
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ESetting the Torque Limit in Parameters

Using L7-01 to L7-04, you can set individually four torque limits in the following directions: Forward drive,
reverse drive, forward regeneration, and reverse regeneration.

ESet the Torque Limit Value Using an Analog Input

You can change the analog input level torque limit value by setting the torque limit in multi-function analog
input terminals A2 and A3.

The analog input terminal signal level is factory-set as follows:

Multi-function analog input terminal A2: 4 to 20mA
Multi-function analog input terminal A3: 0 to 10

The following diagram shows the relationship between the torque limits.

Output torque
A
Positive . . -
Positive/negative torque limits
Forward torque limit
Regenerative torque limit ————————— No. of motor rotations
Reverse operation » Forward operation
Regenerative torque limit
Negative torque limit
Positive/negative torque limits
Negative

Fig 6.35 Torque Limit by Analog Input

HSetting Torque Limits Using Parameters and an Analog Input

The following block diagram shows the relationship between torque limit using parameters and torque limit
using an analog input. 6

Multi-function analog input Positive for\/\f/ard drive

Reverse positive regenerative torque
—1 torque p 9 q

9

Terminal Eorward torque limit B

A2 or A3 (set va.ﬂue =10) -

Negative torque limit —

& (set value = 11) ‘
D Regenerative torque limit

(set value = 12 Reverse
Positive/negative torque limit_| drive
(set value = 15) reverse
= — torque
imi 64 ms
5—07%313(1 toraue. it Min i Forward torque limit

Forward negative regenerative torque

Min: Minimum value priority circuit

Reverse torque limit

Reverse torque limit
(L7-02) d
Parame- Forward regenerative torque Min Jg] min |-{sFs ppForward regenerative
limit (L7-03) [ ! torque limit
Reverse regenerative torque { Min [¢1 Min |—| SFS |_>Reverse regenerative

limit (L7-04) torque limit

175% of drive rated current

Fig 6.36 Torque Limit Using Parameters and an Analog Input




ESetting Precautions

e When the torque limit function is operating, control and compensation of the motor speed is disabled
because torque control is given priority.

* When using the torque limit to raise and lower loads, do not carelessly lower the torque limit value, as this
may result in the motor falling or slipping.

* Torque limits using an analog input are the upper limit value (during 10Vor 20mA input) of 100% of the
motor rated torque. To make the torque limit value during 10Vor 20mA input 150% of the rated torque, set
the input terminal gain to 150.0 (%). Adjust the gain for multi-function analog input terminal A2 using H3-
10 and for multi-function analog input terminal A3 using H3-06.

¢ The torque limit accuracy is +£5% at the output frequency of 10Hz or above. When output frequency is less
than 10Hz, accuracy is lowered.

€ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the drive's output
frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation is enabled only during V/f control. If the drive output current continues to
exceed the setting in parameter L3-06 for 100ms or longer, the motor speed is reduced. Set whether to enable
or disable deceleration time using parameter L3-05. Set the deceleration time using C1-02 (Acceleration time
1) or C1-04 (Acceleration Time 2).
If the drive output current reaches the set value in L3-06 - 2% (Drive Rated Output Current), the motor will
accelerate again at the frequency set or the acceleration time set.
HRelated Parameters

Name Control Methods
- Change Open Open
Parameter st Setting Factory 5 VA P pe
e | Dy A e | S | o | | | V22 |\ V2
1 2
Stall Selects the stall prevention method
Prevention to use to prevent drive faults during
Selection run.
During 0: Disabled - drive runs a set
Running frequency. A heavy load may
cause the drive to trip on an OC
or OL fault.
1: Decel Time 1 - In order to avoid
stalling during heavy loading,
the drive will decelerate at Decel
time 1 (C1-02) if the output
current exceeds the level set b
L3-05 L3-06. Once the current level g Oto2 ! No A A No No No
drops below the L3-06 level, the
StallP Run drive will accelerate back to its
Sel frequency reference at the active
acceleration rate.
2: Decel Time 2 - Same as setting 1
except the drive decelerates at
Decel Time 2 (C1-04).
When output frequency is 6Hz or
less, stall prevention during run is
disabled regardless of the setting in
L3-05.
Stall This parameter is enabled when L3-
ireveln];mn. 05 is set to "1" or "2". drive rated
evel During | current is set as 100%. 30 to
L3-06 Running Decrease the set value if stalling or 200 160% No A A No No No
StallP Run excessive current occurs with the
Level factory settings.
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€ Changing Stall Prevention Level during Operation Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 8 (stall prevention level during run), you can change the stall
level during operation by setting H3-10 (Gain (Terminal A2)) and H3-11 (Bias (Terminal A2)) or H3-06 (Gain
(Terminal A3)) and H3-07 (Bias (Terminal A3).

The stall prevention level during operation enabled is the multi-function analog input terminal A2 or A3 input
level or the set value in parameter L3-06, whichever is the smaller.

Stall prevention level during operation

100%

30%

Multi-function analog input
terminal A2, A3 input level

0 3V 10V
(4 mA)(8.8 mA) (20 mA)

Fig 6.37 Stall Prevention Level during Operation Using an Analog Input

If the motor capacity is smaller than the drive capacity or the motor stalls when operating at the factory set-
tings, lower the stall prevention level during operation.

INFO

€ Detecting Motor Torque

If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
you can output an alarm signal to multi-function output terminal M1-M2, M3-M4, M5-M6, P3-C3, or P4-C4.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection NO/
NC) in one of the following parameters: H2-01 to H2-05 (multi-function output terminals M1-M2, P1-PC, P2-
PC, P3-C3, and P4-C4 function selection).

The overtorque/undertorque detection level is the current level (Drive rated output current 100%) in V/f con-
trol, and the motor torque (motor rated torque 100%) in vector control.




HRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

VK
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

L6-01

Torque
Detection
Selection 1

Torq Det 1
Sel

Determines the drive's response to
an Overtorque/Undertorque
condition. Overtorque and
Undertorque are determined by the
settings in parameters L6-02 and

L6-03. The multi-function output

settings "B" and "17" in the H2-00

parameter group are also active if
programmed.

0: Disabled

1: OL3 at Speed Agree - Alarm

(Overtorque Detection only
active during Speed Agree and
Operation continues after
detection).

2: OL3 at RUN - Alarm
(Overtorque Detection is always
active and operation continues
after detection).

: OL3 at Speed Agree - Fault
(Overtorque Detection only
active during Speed Agree and
drive output will shut down on
an OL3 fault).

4: OL3 at RUN - Fault (Overtorque
Detection is always active and
drive output will shut down on
an OL3 fault).

: UL3 at Speed Agree - Alarm
(Undertorque Detection is only
active during Speed Agree and
operation continues after
detection).

: UL3 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

: UL3 at Speed Agree - Fault
(Undertorque Detection only
active during Speed Agree and
drive output will shut down on
an OL3 fault).

: UL3 at RUN - Fault
(Undertorque Detection is
always active and drive output

(9%)

W

N

~

foe]

will shut down on an OL3 fault).

0to8

L6-02

Torque
Detection
Level 1

Torq Det 1
Lvl

Sets the Overtorque/Undertorque
detection level as a percentage of
drive rated current or torque for
Torque Detection 1. Current
detection for A1-02 =0 or 1. Torque
detection for

Al1-02=2or3.

0 to 300

150%

No
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Name Control Methods

" Change Open Open
Rangs | Saing | 29 VA | Loop | Fux | Loop
Operation | VT | Wi | vertor | Vector | Vector

1 2

Parameter

Number Ty Description

Torque
Detection Sets the length of time an

Overtorque/Undertorque condition
must exist before Torque Detection

Torq Det 1 1 is recognized by the drive.
Time

0.0
to 0.1sec No A A A A A
10.0

Torque Determines the drive's response to
Detection an Overtorque/Undertorque
Selection 2 condition.